DA B G S

HTTR YA =235 YZHA & (RCCS)I
) gk MARS Code &84 H7}

RAPNE 2 N o 7
oA TEE

e =k ik

20054 12



HTTR YA =23 5Y A5 (RCCS)9
tf 3k MARS Code A-8A4 %7}

TREHEE B 9L

BE =F

ol = LA MHLEMY o= e

2005412

Heshifiel TEE BB Gacs RS
FHEAE _ F & W H
%= B ke W R
% B o A

VPN PN

20054 12H



MARS Code Applicability Assessments for
the Cooling Capability of HT TR RCCS

Doo-Hyuk Kang
(Supervised by professor Bum—]Jin Chung)

A thesis submitted in partial fulfillment of the requirement

for the degree of Master of Science
2005. 12.

This thesis has been examined and approved.

Department of Nuclear & Energy Engineering
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY



LIST OF FIGURES ............................................................................
LIST OF TABLES .............................................................................
SUMMARY ............................................................................................

1) A=<k
2) A=Y

21
3) F8rA okA

1. Benchmark prOblemS ................................................................

1. _L,U‘_xﬂ 7H_9_ .......................................................................................



1. 95EAE 8 aE v 24
2. BAG A Y Q18 HE ] 2%
VI. A 2 B 28
1. Benchmark problem IR P T Tres 28
2. Benchmark problem ] BT T P P P E P TP P PP PP PRPEP 30
3. Benchmark problem ] 1 1 R P T PR PRTRTR 32
4. Benchmark problem TV e 34
Vi @ % ................................................................................................ 37
7;‘-_.]' T T Q] e 39
l?_ % .......................................................................................................... 41



Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.

Fig.

g ok W o=

Sk

10.
11.
12.
13.
14.

15.
16.

17.

LIST OF FIGURES

HTTR Reactor buﬂding ............................................................ 4
Cooling system of the HTTR weeeeeessesesmmsssniniiiniiins 6
Schematic diagram test apparatus - 3
Schematic of HTTR RCCS mock—up facility «««eeeeeeeeeees 9
Validation of single—phase, supercritical fluid and

SEEAAY —SEALE +++reeeressessmsesssssssssssisississssiss s 16
Validation Of LranSients -« wweeeerrreeemsmmreemmmmieeii. 16

Heat transfer regime map in single-phase fluid vertical
Channel ........................................................................................ 17

Turbulence and forced-convection heat transfer

model BRI - i TR A 1R S (TR B -+ o+eosessressssrsesss 19
Radiation heat transfer concept for surface of
materials .................................................................................... 21
Conceptual drawing of View factor calculation =« 22
Nodalization for HT'TR Mock-up facility ----ooeeeeeeeeeeeees 25
View factor calculation between CV and RPV «:eeeeeee 27
View factor calculation between RPV and WCP - 27
Temperature field distribution for benchmark
PIODIEm I seeresssssssmssssissisississsisssssssssssssssssssssssasssinss 28
Velocity vector for benchmark problem I coooooeeeeeeeeeeees 29
Temperature field distribution for benchmark problem
1 OO TP 30
Velocity vector for benchmark problem I «ceeeoeeeeeeeeeees 31



Fig. 18.

Fig. 19.
Fig. 20.

Fig. 21.

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.

Temperature field distribution for benchmark problem

Velocity vector for benchmark problem IIT ««eeeeeeeeeeeeeee 33

Temperature field distribution for benchmark problem

LIST OF TABLES

SpeCification Of HTTR .......................................................... 5
Main specifications of the apparatus « - wsseseees 10
ConductiVitieS Of materials ................................................. 12
Detailed condition of the experiments ««weeeeeeeeeeene 14
GaS heat transfer paCkage ................................................. 18
Surface power distribution of heater segments =+ 26
RatiOS Of heat tranSfer ........................................................ 36



SUMMARY

MARS code has been developed for multi-dimensional multi-purpose best
estimate analysis of commercial LWRs and advanced reactors. In this code,
the RELAP5/MOD3 and COBRA-TF codes have been merged as the 1-D and
vessel thermal-hydraulics modules, respectively. Recently, many features for
HTGR (High Temperature Gas-cooled Reactor) model, such as direct contact
heat transfer, radiation heat transfer and convective heat transfer, have been
installed in MARS code.

Since the assessment works have been focused to the commercial LWR
during the past many vyears, there are assessment needs for the HTGR
application. In this study, as a part of work for the MARS code applicability
assessments, calculates the cooling capability ~of RCCS (Reactor Cavity
Cooling System) — an IAEA Benchmark Problem for HTTR (High Temperature
engineering Test Reactor).

The calculated results were compared with those of THANPACST?Z code
and available experimental results performed by the JAERI (Japan Atomic
Energy Research Institute). The calculated results showed generally good
agreements with those obtained by the THANPACST? code and experimental
results. Deviations were analyzed to be originated from the simplification of
the geometry and from the complex HTGR component modeling. Especially, it
was found that the radiation heat transfer is dominant in the reactor cavity
for the decay heat removal phase by the RCCS. Thus, it is concluded that
MARS code can be successfully applied to the calculation of the RCCS

cooling capability of HTGR with minor modifications proposed in this study.
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o. HTTR

AEAAH AT Lo = A7t ro] e VsV 25 FHstL FEAE 54
o7 m2FstAd 2 (HTTR: High Temperature engineering Test Reactor)Z
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Fig. 1. HTTR reactor building.



Table 1. Specification of HTTR.

Parameter Value
Reactor Thermal Power 30 MW
Reactor Coolant Helium Gas
Reactor Inlet Coolant Temperature 395C
Reactor Outlet Coolant Temperature 8501C/950C
Primary Coolant Pressure 4 MPa
Core Material Graphite
Core Height 29 m
Core Diameter 2.3 m
Reactor Pressure Vessel Height 13.2 m
Reactor Pressure Vessel Diameter 55 m
Average Power Density 2.5 MW/m’
Fuel Low Enriched UO2
Fuel Assembly Type Prismatic Block
Uranium Enrichment 3 ~ 10% (Average : 6%)
Reactor Pressure Vessel Steel(21/4Cr-Mo)
Number of Main Cooling Loop 1

1) A== E7]

dAzgE g7 E2 - Cr-lMo 2 7Y BEFEEA o A5z 9=
dHE7Z dE AFEFH = Mn-Mo 4R oA =2 Z (Creep) Al717}F
FOom o= 132m, A4S 55m olth dAREGH LT dRA=s dd Y
Z Ao AAFo] da A& (Control rod) ¥ FAME (Irradiation stand-pipes) <
E33F 31719 Aol B-5 X (Standpipe) & AHFEdl =] - o] vk zHzH e

Ao &5 dA Aol Aol e EdA F2A (Closure) 7F A1 ¥ o] il A7
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2) A=Y ZA %

Fig. 294 RXo] HTTRY FYAATLE 123 YZA%E (Primary cooling
system), 2%} AFYWZHAE (Secondary helium cooling system), 2@l &&=
W2 A% (Pressurized water cooling system) &2 FAE o] ) 12 Y4AES
7h2==87] (PGC) 9 2709] @ agkr] (IHX, PPWC) 2 A5 o, dx=

A A 22 AEYAAE B dYFEAATeR ddHe 48 AAG
st 120 F7MAE 12 B4 A QST (Primary concentric hot gas duct) <
Fa mAlollA FE sy IHX) ¢ 12 484927 (PPWC) & dadTh
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Reactor Cooling System

IHX : Intermediate heat exchanger

PPWC : Primary pressurized water cooler
PGC : Primary gas circulator

SPWC : Secondary pressurized water cooler
SGC : Secondary gas circulator

AHX : Auxiliary heat exchanger

AGC : Auxiliary gas circulator

Fig. 2. Cooling system of the HTTR.
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Fig. 3. Schematic diagram test apparatus.
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A2 RH L7 N3 = (Upper head), ZWHE7] (Side shell), 87
(Lower shell), 4 719 A Aol (Legs) & T%] At 19709 A&+ 574
(Standpipe) = A =5lel 2L} A ARE Fig. 4o vebhAch

Table 2. Main specifications of the apparatus.
Parameter Value
Height of the pressure vessel 3000 mm
Inner diameter of the shell 1000 mm
Thickness of the vessel 12 mm
Radius of the upper shell 500 mm
Pressure Lower head
Vessel configuration 2:1 half ellipsoid
Longer radius 500 mm
Shorter radius 250 mm
Working fluid He, N
Pressure 1.3 Pa ~ 1.1 MPa
Height 2000 mm
Diameter 600 mm
Maximum temperature 600 T
Maximum heat input 100 kW
Maximum heat input of the segments
Electric No.l heater segment 7 kKW
Heater No.2 ~ No.5 heater segments 21 kW
No.6 heater segment 7 kW
Heat transfer area of the segments
No.l1 heater segment 0.282 m’
No.2 ~ No.5 heater segments 0.848 m'
No.6 heater segment 0.135 m’
Outer diameter of cooling tube 31.8 mm
Cooling Panel | Pitch of the cooling tubes 60 mm
Maximum flow rate of water 10 T/h

10
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& 220 12, 88709l Wzt (Cooling tube) &2 o]Fo]x dt}h. Wz (Cooling
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water) & F+ Mo Wz
g ). Table 2= A9 T2 ALS e
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7= o] EHE dotry] 98 Al A FEH 1.0 MPa 7HA] thedgh hEs

FAtk Table 3ol= A@FA9] E4AE Wil [TECDOC-1163 & 20001

M
et
)

Lj‘

Table 3. Conductivities of materials.

Material Thermal Property
Ceramics (Al203 Heater block) 36.0 [W/m - K]
Stainless Steel (SUS304) 16.7 [W/m - K]
Carbon Steel (C-Mn-Si) 42.2 [W/m - K]
Carbon Steel (Plain Carbon) 56.8 [W/m - K]

11



M. Benchmark problems

A YA 7] (IAEA : International Atomic Energy Agency ) © IWGGCR
(International Working Group on Gas Cooled Reactors)ol A =3 ¥ “Alarz7A s}

A 7tx=yzrze] Uizt 4Gy oA A" (Heat Transport and Afterheat

d

Removal for Gas Cooled Reactors Under Accident Condition)&h+= F&5dATS

l

Fote] 7= ey E gigk ArAdE F9stel TECDOC-1163<s #1kek it
TECDOC-1163°= QAZa5Y A S 93 oJdAaA #AHse] sk

Benchmark problem& A A3l ¢lth [TAEA S 2000].
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2. HITE Benchmark problems

p=h

R

AF A= 474 Benchmark problemsZ A& &te] FH7bA A 3o}

A 47k ZAel 23 (Table 4) ¥ ¥l oz AAdd 2 I8 Meye

gest 2.

O Benchmark problems

(1)

(1)

(Im)

(IV)

g Bostr] 9lgk 6719 dH = On AHAl Aa, 92 9t 87
oF2 ¥ (Vacuum)’d el o] T},
e Bosty] fg 6719 d|E = On deElol dar, ¥xtZ 9= 87
Fe dFMHe)7k=7F AHA A= dEelth

2oy3t7] gk 6709 3lElE On AElel i, A= b= E7]
Fe HAAN)7FE7E A A= Ejolth
=4S AEY) A 7] 93 No.b Heateri= On “FEle]il No.l~No.5

Heatert= Off Aol gla, a2 k= &7] Stol= A F(He)7k=7t A
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Table 4. Detailed condition of the experiments.

Benchmark Problem| (1) (1) (1) (V)-a | (VD)-b
Gas in Pressure
Vessel Vacuum He N2 He He
Gas in RCCS Ambient | Ambient | Ambient | Ambient | Ambient
Pressure(MPa) 1.3e-6 0.73 11 0.96 0.98
Heat input
Total input(kW) 13.14 28.79 93.93 2.58 7.99
Heater segment
No.1(kW) 1.01 1.16 5.90 0 0
No.2 2.31 3.11 16.05 0 0
No.3 2.64 3.52 19.88 0 0
No.4 2.46 5.10 22.24 0 0
No.5 3.76 10.42 22.13 0 0
No.6 0.96 5.49 772 2.58 7.99
Cooling panel Water Water Water Air Air
Stand pipes No No No Yes Yes

14
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Table 5. Gas heat transfer package.

Regime Laminar Transition Turbulent
Nu = 4.364
(heating) Interpolation between hijam
Horces Nu - 3657 |and hue (2300 < Re < 5000 ~ Olsom
(cooling)
Transition .
Criterion Aicher
Mixed Churchill Minimum (hiam, hur) Churchill
Transition .
Ctrarion Burmeister
Free

Churchill-Chu
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HTC with Twall Multiplier
Dittus-Boelter vs. Olson
T =800K

bulk
T =400~ 1200 K 4

wall

fi/
7
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—A—P7
025 -1 ——p10

(HTC-HTC, soHTC o s0n
o
8

Modified Dittus-Boelter vs. Olson

0.50
—o—p1 HTC with Twall Multiplier
—o0—P5 Gnielinski vs. Olson
—A—P7 T = 800K
——p10 T, =400~ 1200 K
0.25 |- | —0— P50 i
|
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e
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(HTCo-HTCo 5o HTCo con
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22

T T

bulk * wall

Gnielinski vs. Olson

Fig. 8. Turbulence and forced-convection heat transfer model.
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Fig. 9. Radiation heat transfer concept for surface of materials.
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SR, A (D9 BEAFE Gt o] Feldrh (Fig. 10, F2)

_ Radiant energy leaving surfaceithat strikes surface j direction

v Radiant energy leaving surfaceiin all directions

cos @ cos @

L d4,d4, (5)

Radiative energy leaving surface A: that strikes A, directly

Radiative energy leaving surface 4, in all directions in the
hemispherical space surrounding A1s

™,
A,

KN

Fig. 10. Conceptual drawing of View factor calculation.

A

X kU

yul

A el #}F(Angle factor),
=

& 4} 2l ZH(Radiation shape factor),

Sog EIUe

A}el ZH(Configuration factor) st=d, T zxAs

gt

(6)

AF,=AF

i (7
2t MA oA &=

HE & 20041

M Z (Reciprocity rule) o2 <&

ge) Aol A el et [4

o)
H

4n

22



3. @sgdg =29

(<))
oo AAEA F
h
eat transfer)o]2}al 3
o
=

gz g A=A

o X
¥(Left boundary %2
g3 ol »}EMD}L

] =
Z o 2 (Cont
act

bound. e
ary 5= Ri
Righ 5> Right boundary)®]
ght boundary)¥} %8}
=3l AL

QCOn = A
H,(T,-T)
(8)

o] 7] of| A]

do
>,
10,
Jo
o ..
e
L
ud
N
&

HiE 5 2004].

23



1. E-8AS 28 228

Atz M= AAdS AAss dAzTedA4AEd dA=E7] Y4AF
(Water cooling system)9] 27}A a2y A5 qto] 253k} wakbs HTTR
RCCS Mockups EeJ8t7] #lsto] Fig. 112 #2o] A&7 HH dA2eE
YA S A LA
ARzeE, Wzud & e e Asor FAAT 7 I8 AE3
A2 Heat structured] 93] FA2] &5 glo] e} Hajo] ofgt wprjo=z
ootk 9= B2 A 111700 sk A4 Bl 14870¢] == 8H4] Junctiono =
T4Ee] Ja 89719 Heat structures &3 =AE&7], dx=2<4587], 97

Aol 9 S4E WAL

Aoz wde &9t Fig. 1104 ®HEo] AEL AA=,

Lo

3171 984 Heater segment® = WaFo =z 15712 Volumel =
Fark =AY AAEGH ST Abole] d4E Al 4719 Single volume

971¢] Single junction , Z18]a FE EAFSH7] $l8te] A= W wWEo = 279

L

Annulus 2 29% 392 229 Annulus & Multiple junction &2 24 3} ¢]
WAool fFsol EAT ¢ JEF FAS AT

ARZAE G/ Y2 Aole] A5 AL FE LAY 9ol W

Weko =7 2709 Annulus ¢ Multiple junction &8 =292 9t £33, dA=2
E g7 = ofgl R X3 Single Volume & g do] o] FojA L&
QA2 FF FE Annulus o] Single junction &2 A3} c)

Wztsldel A48 A5 YAAow FdHE 28 AKHoR AFdr]
#3slA Water supplyE Time dependent volume ¥ Time dependent junction &=

BARSEH 1 Wz A 270, sk 17, S5 1770 Volumes 7HZl Pipe &
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B mAel A A= eI DS BARSH] $8)A Table 60l AAE SEH &

=A187] Heat structured BAZAS=Z mAAFHOH WyzaaAoz F4

fAe 252 20815°F 2 §A A F T}

*
ElS|®|B

.EEEHH!#!Il--r—-—

Fig. 11. Nodalization for HTTR Mock-up facility.
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Table 6. Surface power distribution of heater segments.

I il I V-a IV-b
Niod Height| Power Power Power Power Power

Clw | aw | W | &w | awW | 6w
1 0.065 0.96 5.49 7.72 2.58 7.99
2 0.15 3.76 10.42 22.13 0.0 0.0
3 0.15 3.76 10.42 22.13 0.0 0.0
4 0.15 3.76 10.42 22.13 0.0 0.0
5 0.15 2.46 5.10 22.24 0.0 0.0
6 0.15 2.46 5.10 22.24 0.0 0.0
7 0.15 2.46 5.10 22.24 0.0 0.0
3 0.15 2.64 3.52 19.88 0.0 0.0
9 0.15 2.64 3.52 19.88 0.0 0.0
10 0.15 2.64 3.52 19.88 0.0 0.0
11 0.08 0.0 0.0 0.0 0.0 0.0
12 0.15 2.31 3.11 16.05 0.0 0.0
13 0.15 2.31 3.11 16.05 0.0 0.0
14 0.15 2.31 311, 16.05 0.0 0.0
15 0.065 1.01 1.16 5.90 0.0 0.0

2. SAEHE Y =22z

EAEAES 2osty] f18ke] Enclosure i S AE38gith 2 A5l
271 €] EnclosureE A&ttt =5 Ox=487] <

1=}
n
Hoz 74%¥ Enclosure, @9At=87] oFEHy} Yrhsd ejRguHoen 4

X
rir

==

w0 94287 u

1

oL

% Enclosure.

FW WA (e)2 SlE ok ¢HE7] el 093, 0.790]aL 4H &7 9F
Wzbsdol = 0950tk #3442 (View Factor): NEVADA IZE==2HE o
HolH & o]&3sle] mdla &t [TAC technology 1997]. Fig. 12¢} 13914+

kS

KR
T
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Fig. 12. View factor calculation between CV and RPV.
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Fig. 13. View factor calculation between RPV and WCP.
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g e Yz (Water cooling tube)o & Eoj7l:= A
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AASA §4 AAFE 2AsN AARGEEY] 25 2 A42TEYL
Aol Aol Wzt 58S MARS FEE ol §oke] 7 siich Ak 249

dlol8 3! THANPACST2 =9} H]alahglh,

1. Benchmark problem I

600
—0O— CV_EXPERIMENT
—O0— RPV_EXPERIMENT
—A— WCP_EXPERIMENT
500 —a—CV_MARS
—e—RPV_MARS
—A—WCP_MARS
—m— CV_THANPACST2
g 400 + —0— RPV_THANPACST2
OL) D]/m\m —A—WCP_THANPACST2
S~ ED’
> \ .
5 . = - o
% 300 E(D/E 57!<E:5§i>l W pi—n=n<n
e L
@
£
& 200+
'_
1 e RS = S °
=8=6<00—g_
100 \10%2:0463
. AAA A A A A A A A AAMA-AAA
L e e B

0.5 1.0 1.5 2.0 25 3.0 35
Height (m)

Fig. 14. Temperature field distribution benchmark problem 1.

Fig. 14 + benchmark problem I (Vacuum in a pressure vessel at 1.3Pa without

standpipe) ol e =A&7], A2 L], W2 d(Water cooling panel) 2]
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= WY 2o oid MARS z=< dgdelg, 182 THANPACST2
FZEo AMARE B Zo|th d¥ 75t Addolee Axtdvela 23l
713% MARS #E9] AxbAzoln A3 7] THANPACST? 9] AAtA}o] ).

Fig. 14 oA ®%o] MARS =9 A4AE Addolg el qadoz A
St ok 2dy A2 gHE7] 28m Eol9 Z U x| (Flange)FEolA MARS
e R AgdvelE ®Huh A yeluth HAR, AFEEA WA NA =
dEao] doji=d uksle] MARS ZE RddgnAo A= Zal#] 1= (Flange
node)& EAFSHAl eFt7] wjiol d&ado] dojubA] okt bRt 876l A,
MARS FEe} Agdo]ge] QaE FAAF oA o 228%= JEbya S9
71 A= HA 01% dERgTh W] 7 B E7 2=e #4745 TY
27 Colal & FALEL 1314kW 2 ALtE Ak

Lipper Cooling Pansl

5
i
B

L] rl'-J_-lnuTT} T

Side
| Coaling
#  Panal

Hratmr

!

Lower Cooling Panel

Fig. 15. Velocity vector for benchmark problem 1.

29



Fig. 15 & YAZFEIAAFTAA EE Volume FHUES AZdA HEA
(Junction)®] %% (Junction velocity)S WE 2 Yeld AL HoFi . 379

FES Q4G 2B M ue 2 2

=
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N
£
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o
=
k)

2. Benchmark problem [I

w

Fig. 16 & benchmark problem I (Helium in a pressure vessel at 0.7
MPa without standpipe)o] gt =487, A28 &7, JZgde Sk
o] i MARS =9 d3@dols 9 THANPACST2 =9 ALMAR}E
Mad Aol dd 715 AddolHe] A4ATw BI 7 EE MARS

= + THANPACST2 Z =9 Aib4 ot

}01'

600

—0O— CV_EXPERIMENT
—O— RPV_EXPERIMENT
—A— WCP_EXPERIMENT
500 —m— CV_MARS
O —e— RPV_MARS
kN —A— WCP_MARS
—m— CV_THANPACST2
— 400 + —0— RPV_THANPACST2
OO i —4H— WCP_THANPACST2
\q'_; No— o—T—qg__
o
5 300 g%i/ﬁﬂﬂﬂﬂiﬁﬁiﬁﬁﬁ
o b
[0
Q.
€ 200 0 0—g_o_ o= —e—3
—e— =08 —e
e e R

100

A—AA—A—A—A—A—A—A—A—A—AA-A-A-4A—A
0 T T T T T T T T T T T T T
05 1.0 15 2.0 25 3.0 35

Height (m)

Fig. 16. Temperature field distribution benchmark problem II.
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MARS == AME £Ego] Awdoz dydolHe AxE wen
AR A7 AT =4e

BEE et Fig 16004 Ax2deer] &
Mm@, MARS 2=9] Axasts Agdelde exs A 11 % Az
05%2 et ol oM A4 gol AMATE WA U s}
25k A42GY 7] AR R 2E9 Aol dEi e 2
ed ot ARRGY S FaAAR
% 9H(Fin effect) M%) Ao AT MARS 2EolA ALt 925

47] -3 =(Lower head) F&2] 2%} YAFZ XX (Support legs) Tl A <]

4 H

M
o
>
>,
o
R
82
flo
o
-3
=
i
(e

exb 23 E&d o] MARS =7t 32k9 48 484 IFHoR HALS
dtol ddd g3 sk F7] Wl Zlew ddEch WAude] 2R

26 C~33C= W79 &9 719 dAsAT. & ddE9E2 BTOKW =
A= A

Upper Cooling Pansal

Pressuns !-
Vegsel L]
L.
o !
-
ol
T i Side
= | Cooling
H“nr S Parnal
]
|-
| .

Lower Cooling Panel

Fig. 17. Velocity vector for benchmark problem II.

31



Fig. 17¢ AA4=¢8 87 d¥s AA42IEIAA% S nelF
Atk AAZGA 7] WiE AFAAR AGA Qom fEe =y ¥
F5aa ARG U 9L B SPes FFe wAT A42I3E
WA ZANA F71¢9 F=& Benchmark problem IolAx8 Axt=<teEg7]9
MaE e e dsan WANYe e agst 4 nav,

3. Benchmark problem III
600
—0O— RPV_EXPERIMENT
4 —0— WCP_EXPERIMENT
—m— RPV_MARS
500 { —e— WCP_MARS
—m— RPV_THANPACST2 ™
1 —©— WCP_THANPACST2 /l/./
=A< 0-0—0-

400 m—m—0 i o [ =K B o
—_ O ] "~ — —0—
g fx & /./-/' R
(0] 0 |
% 300 4 T o
@

Q.
E 200
'_
100
o—_ose—_0—9—=8=0—8=0—0—0—08=0=0-8"9
0 T T T T T T T T T T T T T
05 1.0 15 2.0 25 3.0 35
Height (m)

Fig. 18. Temperature field distribution benchmark problem III.

Fig. 18 &
o &t
MARS s=9} A& dole 2 THANPACST2 :=9] #Axt4
a9 7] dlolg o] At vto] i
£ THANPACST2 #=9] A4
Fig. 18 &

without standpipe)ell LA 2487,

= 1

T= A3y

= =

A= 7%

MARS Z= =z A=
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benchmark problem I (Nitrogen in a pressure vessel at 1.1 MPa
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Sues puod Agdelenrt B Uedtis A¢ Rzt ot wAl
§7] AFo] 43 B ASEA FUA, F§] AAY 53} 2L 3% IS

EAReEA] 9k7] Wie]l MARS sE=olA Edd a3t "ol Jow ddkdc
AR zZAH G oMo o= A 21.8%¢F HA 1.7%= veEbgch Wzhao]
P 2 T EE A4 3BT, L2TE F AHLES 9393kW = AL At

Lipper Cooling Pansl

e

-

Side
| Coaling
#  Panal

) HHiFlTI_-l.tHlTU T

Lower Cooling Panel

Fig. 19. Velocity vector for benchmark problem III.

Fig. 199 & fA2¢=E 87 Wi dA=2FsY4A 59 £524S UE
WSl ol Benchmark problem I} vluste] & w fAe] &5 H|=d S

ngo Aol dEol 45 A9 MEe] HEgo] weHes & & Ak
o}
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4. Benchmark problem IV

Fig. 20 2 benchmark

problem IV-a(Helium in a pressure vessel at 0.96 MPa

with standpipe)l] ™3t YAz &7 WZ4gde] W =Tl ofs)o]
MARS :=9] AbA el Addolel & vlugk Aojth. €7l 7|E& Aoy 9
AxtAzelar 238l 7|5 MARS =9 A4kbA o)t
—0— RPV_EXPERIMENT
140 4 —0— WCP_EXPERIMENT
] —m—RPV_MARS
120 4 —e— WCP_MARS
100 - e
g ] ./'l‘l‘l’l~-—;:;:;:;:;;:;:I:D{D’D/D
o 80 L0007 g
R I -t
8— 60 - ./././. /O/o/o
£ o ~0~0
k3 AT
40 O/O
20
0 T T T T T T T
05 1.0 15 2.0 25 3.0 35
Height(m)
Fig. 20. Temperature field distribution benchmark problem IV-a.

A werE sl £E4S WY MARS ZER AdE Ane dwgow
Addely Ht =4 AAEHJSH A Av|eE dARSGH L] SHEE
Hop FRI = s JodrE 9 AdS & F AT o8 &
49 Qee AAEAH G Arssel HEE 1949 ARTEYHE
QA on mAYsI9le) shtel Aoly FEINZ wASEA dFIae
A7t gastar] WEelth shpslse] A%, A4z el FHH AAE
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BALE ASEEA 208 WA FolEgly] Mid sidse] F ddgol
o5 oo tg ext AU 20%% H4 03%2 vEwT. ey
ewEAfol b Hobx AydolE st MEF Pge e WEe] AAR:

2 £ . =23 yad#e 2%7F Benchmark problem I ~II¥}

AdAATL AAs WolHTh WrRe QT D BT LR 27} 46T, T8CO T F

AAGES 258kW = AL AT

300

—0— RPV_EXPERIMENT
—O— WCP_EXPERIMENT
—u— RPV_MARS
2007 —e— WCP_MARS
"
-

__ 200+ . o b e meame =

o _g—o—0o—0—Hb=0-00—p _g—0—o—

° ogheas A A e0-9-8 3-8

2 e =

2 1507 e

© . O/O/O/

o—

“é.’_ o

S 100+

[t

50
0 T T T T T T T T T . I . ;
0.5 1.0 15 2.0 25 3.0 35
Height (m)

Fig. 21. Temperature field distribution benchmark problem IV-b.

Fig. 212 benchmark problem IV-b(Helium in a pressure vessel at 0.98
MPa with standpipe)oll W3t 9Ixt=24= 87|, Wasde] FHwak =7 o dish
MARS #=9} A@deolye] ALARE Hlwg slojth I 7|5+ A dely e
Arrdztelal 23 7]EE MARS Z=9] Aibdvfolt)

Benchmark problem IV-a2} V-be| Zo]ldL wAl87|o] 4&2HS 27

&to] Hlug Zolth, MARS #=29] AMMA = V-ash HISehAl yebuar 3l
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A B F7e 2EE 47 134T, 174 TR F ddYE
MARS =9 THANPACST2 #=o] AAu)F 2 BAalo] o3&
7] etk vl Aabs FosE B Ak ogh G Hlgo] AEiARl

L
Ao el Ed 2Es} Gl 2245 Bale] o8 Dol ¥4 tehth

Table 7. Ratios of heat transfer.

Benchmark Problem (I) (Im) (Im) (IV)
Natural
) 19 % 25 % 18 % 17 %
convection
MARS Code
Radiation 81 % 7 % 82 % 83 %
Natural
. 29 % 26 % 15 % 19 %
THANPACST? convection
Code

Radiation 71 % 74 % 85 % 81 %
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HTTR Benchmark Problemeol| o3+
MARS Code Input Deck

=Assessment of HTTR RCCS Mock-up benchmark 331 mflowj 150140000 -1.0 1.0 2 10
#problem 2 Using MARS3.0a *
s#prepared by Doo-Hyuk KANG * RCCS Tube Temperature
#Experimental condition of benchmark problem 2 332 httemp 310100101 290.0 310.0 1 1
#pressure vessel without standpipes cooled by 333  httemp 310100301 290.0 310.0 1 2
swater circulated in the cooling panel 334 httemp 310100501  290.0 310.0 1 3
*helium condition inside the pressure vessel 335 httemp 310100701 290.0 310.0 1 4
*6heater segments are on 336 httemp 310100901  290.0 310.0 1 5
#=S=====S=SS=SSsSssSSsSSsSSSSsSSsSSsSsSsSssssssssssxk 337 httemp 310101101 290.0 310.0 1 6
* Miscellaneous control cards * 338 httemp 310101301 290.0 310.0 1 7
H==============sssssssss=osossssosososossosoxk 339  httemp 310101501 290.0 310.0 1 8
100 new transnt 340 httemp 310101701 290.0 310.0 1 9
101 run
102 si si * RPV Wall Temperature
110 air 351 httemp 110000103 470.0 700.0 3 1
115 1.0 352 httemp 110000303 470.0 700.0 3 2
#* Hydrodynamic system control 353 httemp 110000503 470.0 700.0 3 3
120 110010000 0.0 he  reactor 0 354 httemp 110000703 470.0 700.0 3 4
121 300100000 0.0 h2o cavity 0 355 httemp 110000903 470.0 700.0 3 5
122 310010000 0.0 h2o0 wcooler 0 356  httemp 110001103 470.0 700.0 3 6
123 320010000 0.0 h2o0 bwcooler 0 357 httemp 110001303 470.0 700.0 3 7
124 330010000 0.0 h2o twcooler 0 358 httemp 110001403 470.0 700.0 3 8
Pttt *
* Time step cards * * RCCS Temperature
¥=S====S=S=S=SSSS=S=SSS=sSsSSSSsSsS=sssssssk 371  tempg 430010000  300. 500. 8 1

201 10000.0 1.0e-7 05 3 100 1000 20000 372 tempg 430020000  300. 500. 8 2
e o 1 T 373 tempg 430110000  300. 500. 8 3
* Minor edit variables * 374 tempg 430120000  300. 500. 8 4
*:==1:==:==:==:==:==: ——————————————————————— * 375 - tempg 430150000  300. 500. 8 5
O *
301 mflowj 301000000 1.0 3.0 4 1 376 tempg 440010000  300. 500. 8 6

377  tempg 440020000  300. 500. 8 7
*  Crossflow Junction Flow 378 tempg 440110000  300. 500. 8 8
302 mflowj 111010100  -1.0 1.0 6 1 379  tempg 440120000  300. 500. 8 9
303 mflow;j 111010200 -1.0 1.0 6 2 380 tempg 440150000  300. 500. 8 10
304 mflow;j 111011100  -1.0 1.0 6 3
305 mflow;) 111011200  -1.0 1.0 6 4 ®=S=S=S==SSSSSSSSSSSsSSSSsSsSsSsSssSssSsSssssssk
306 mflow] 111011500 -1.0 1.0 6 5 * Hydrodynamic Components *
* ¥———————————————————--——-—-—--————-——-—-=—=—===x%
307 mflow;j 435010100 -1.0 1.0 6 6 #Pressure Vessel Inner System Components are
308 mflow;j 435010200 -1.0 1.0 6 7 #numbered between 100-199.
309 mflow]j 435011100 -1.0 1.0 6 8 * Between Heater and Pressure Vessel
310 mflow;j 435011200 -1.0 1.0 6 9 1100000  hepvivol annulus
311 mflow]) 435011500 -1.0 1.0 6 10 1100001 15
* 1100101 0.2199 15
* RCCS Flow 1100201  0.2199 14
312 mflow]j 430010000 -1.0 1.0 7 1 1100301 0.065 1
313 mflow]j 430020000 -1.0 1.0 7 2 1100302  0.15 2
314 mflow] 430110000  -1.0 1.0 7 3 1100303  0.08 11
315 mflow] 430120000 -1.0 1.0 7 4 1100304  0.15 12
%16 mflow] 430140000 -1.0 1.0 7 5 1100305  0.065 15

1100401 0.0 15
317 mflowj 440010000 -1.0 1.0 7 6 1100501 0.0 15
318 mflow] 440020000 -1.0 1.0 77 1100601 90.0 15
319 mflow] 440110000 -1.0 1.0 7 8 1100701 0.065 1
320 mflow] 440120000 -1.0 1.0 7 9 1100702 0.15 2
321 mflow] 440140000 -1.0 1.0 7 10 1100703 0.08 11
* 1100704  0.15 12
# Inner Pressure Vessel flow 1100705  0.065 15
322 mflow]j 110010000 -1.0 1.0 2 1 1100801 0.0 0.2 15
323  mflow] 110020000 -1.0 1.0 2 2 1100901 0.0 0.0 14
324 mflow] 110110000 -1.0 1.0 2 3 1101001 0000000 15
325 mflow] 110120000 -1.0 1.0 2 4 1101101 00000000 14
326 mflow] 110140000 -1.0 1.0 2 5 1101201 3 0.73e+6 56315 0.0 0.0 0.0 1
327 mflow;j 150010000 -1.0 1.0 2 6 1101202 3 0.73e+6 539.15 0.0 0.0 0.0 2
328 mflow] 150020000 -1.0 1.0 27 1101203 3 0.73e+6 569.15 0.0 0.0 0.0 3
329 mflow] 150110000 -1.0 1.0 2 8 1101204 3 0.73e+6 579.15 0.0 0.0 0.0 4
330 mflow; 150120000 -1.0 1.0 29 1101205 3 0.73e+6 573.15 0.0 00 0.0 5
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1101206
1101207
1101208
1101209
1101210
1101211
1101212
1101213
1101214
1101215
1101300
1101301
*
1110000
1110001
1110011
1110012
1110021
1110022
1110031
1110032
1110041
1110042
1110051
1110052
1110061
1110062
1110071
1110072
1110081
1110082
110091
1110092
1110101
1110102
1110111
1110112
1110121
1110122
110131
1110132
1110141
1110142
1110151
1110152
1111011
1500000
1500001
1500101
1500201
1500301
1500302
1500303
1500304
1500305
1500401
1500501
1500601
1500701
1500702
1500703
1500704
1500705
1500801
1500901
1501001
1501101
1501201
1501202
1501203
1501204
1501205
1501206
1501207
1501208
1501209
1501210
1501211
1501212
1501213
1501214
1501215
1501300

3 0.73e+6 569.15 0.0 0.0 0.0
3 0.73e+6 56815 0.0 0.0 0.0
3 0.73e+6 566.15 0.0 0.0 0.0
3 0.73e+6 569.15 0.0 0.0 0.0
3 0.73e+6 57315 0.0 0.0 0.0
3 0.73e+6 570.15 0.0 0.0 0.0
3 0.73e+6 56815 0.0 0.0 0.0
3 0.73e+6 571.15 0.0 0.0 0.0
3 0.73e+6 569.15 0.0 0.0 0.0
3 0.73e+6 56815 0.0 0.0 0.0
0
00 00 00 14
hepvmt;j mtpljun
5 (
110010004 150010003 0.1634 0.0 0.0
1.0 0.14 0.0 0 0 0
110020004 150020003 0.377 0.0 0.0
1.0 0.14 0.0 0 0
110030004 150030003 0.377 0.0 0.0
1.0 0.14 0.0 0 0 0
110040004 150040003 0.377 0.0 0.0
1.0 0.14 0.0 0 0 0
110050004 150050003 0.377 0.0 0.0
1.0 0.14 0.0 0 0
110060004 150060003 0.377 0.0 0.0
1.0 0.14 0.0 0 0 0
110070004 150070003 0.377 0.0 0.0
1.0 0.14 0.0 0 0 0
110080004 150080003 0.377 0.0 0.0

1.0 0.14 0.0
110090004 150090003

1.0 0.14 0.0
110100004 150100003
1.0 0.14 0.0
110110004 150110003

(=}

0 0
0377 00 0.0

(=}

0 0
0377 0.0 0.0
0 0

(=}

0.2011 0.0 0.0

1.0 0.14 0.0 0 0
110120004 150120003 0.377 0.0 0.0
1.0 0.14 0.0 0 0 0
110130004 150130003 0.377 0.0 0.0
1.0 0.14 0.0 0 0 0
110140004 150140003 0.377 0.0 0.0
1.0 0.14 0.0 0 0 0
110150004 150150003 0.16336 00 0.0
1.0 0.14 0.0 0 0

0.0 0.0 15

hepvovol annulus

15

02827 15

0.2827 14

0.065 1

0.15 2

0.08 11

0.15 12

0.065 15

0.0 15

0.0 15

90.0 15

0.065 1

0.15 2

0.08 11

0.15 12

0.065 15

00 02 15

00 00 14

0000000 15

00000000 14

3 0.73e+6 54315 00 0.0

3 0.73e+6 51915 00 0.0

3 0.73e+6 54915 00 0.0

3 0.73e+6 559.15 00 0.0

3 0.73e+6 55315 00 0.0

3 073e+6 54915 0.0 0.0

3 0.73e+6 54815 00 0.0

3 073e+6 54615 00 0.0

3 073e+6 54915 00 0.0

3 073e+6 55315 00 0.0

3  0.73e+6 550.15 0.0 0.0

3 0.73e+6 54815 0.0 00

3 0.73e+6 551.15 0.0 0.0

3 073e+6 549.15 0.0 0.0

8 0.73e+6 54815 0.0 0.0

00000000
1
00000000
2
00000000
3
00000000
4
()O()O()O()O
()O()O()O()O
6
00000000
7
00000000
8
00000000
9
00000000
10
00000000
11
00000000
12
00000000
13
00000000
14
00000000
15

(S S SRS IS ol gl e 4
[sleleleleleleleleXe]
OO0~ U LoD —

OSOOOO
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1501301 00 00 00 14

1150000 pvluhjun sngljun

1150101 110150002 120010001 0.0 0.0 0.0 0100
1150201 0 0.0 0.0 0.0

*

1550000  pvruhjun  sngljun

1550101 150150002 121010001 0.2827 0.0 0.0 0100
1550201 0 0.0 0.0 00

*

# pressure vessel inner upper shell

1200000  pvluhis annulus

1200001 2

1200101 0.0 2

1200201 0.1963 1

1200301 0.1667 2

1200401 0.0327 1

1200402  0.0327 2

1200501 0.0 2

1200601 90.0 2

1200701 0.1667 2

1200801 0.0 0.0 2

1200901 0.0 0.0 1

1201001 0000000 2

1201101 00000000 1

1201201 3 0.73e+6 553.15 0.0 00 00 1
1201202 3 0.73e+6 543.15 0.0 00 00 2
1201300 0

1201301 0.0 0.0 0.0

%

* pressure vessel upper shell multiple-junction
1250000  rpvumtj mtpljun

1250001 2 0

1250011 120010004 121010003 0.2618 0.0 0.0 00000000
1250012 1.0 014 0.0 10000 10000 O 2
1251011 0.0 0.0

%

* pressure vessel outer upper shell

1210000 = pvruh pipe

1210001 = 2

1210101 -0.0 <

1210201 = 0.4976 1

1210301  0.1667 2

1210401 0.0933 1

1210402 0.0642 2

1210501 0.0 2

1210601 90.0 2

1210701  0.1667 2

1210801 0.0 00 2

1210901 0.0 00 1

1211001 0000000 2

1211101 00000000 1

1211201 3 0.73e+6 54815 0.0 00 00 1
1211202 3 0.73e+6 53815 00 00 00 2
1211300 0

1211301 0.0 0.0 00 1

*

* from ccc 12002 to ccc 12601

1220000  pvuhsjun  sngljun

1220101 120020002 126010001 0.0 0.0 0.0 0100
1220201 0 0.0

%

* from ccc 12102 to ccc 12601

1230000  pvusjun sngljun

1230101 121020002 126010001 0.0 0.0 0.0 0100
1230201

%k

# pressure vessel upper head on standpipe
1260000  pvuhstp snglvol

1260101 0.0 0.1667  0.0388 0.0 90.0
1260102 0.1667 0.0 0.0 0000000
1260200 3 0.73e+6 523.15 0.0

*k

1050000  pvlhjun sngljun

1050101 130010002 110010001 0.0 0.0 0.0 0100
1050201

1060000 pvrhjun sngljun

1060101 135010002 150010001 0.0 0.0 0.0 0000
1060201 0.0



* pressure vessel inner lower shell

1300000 pvlhluv snglvol

1300101 0.0 0.146 0.0734 0.0 90.0
1300102 0.146 0.0 0.0 0000000
1300200 3 0.73e+6 558.15 0.0

s

* single junction between component 130 and 135
1330000  pvlhuv nglju

1330101 130010004 1%01000'3 02669 0.0 0.0 0000
1330201 0O 0.0 0 0.0

%

* pressure vessel outter lower shell

1350000  pvlhruv snglvol

1350101 0.0 0.146 0.0413 0.0 90.0
1350102  0.146 0.0 0.0 0000000

1350200 3 0.73e+6  538.15 0.0

*

* sngljun between lower head and inner lower shell
1310000  pvlsrjun sngljun

1310101 100010002 135 ()1()0()1 00 00 00 0100
1310201 0 0.0

*

* sngljun between lower head and outer lower shell

1320000  pvlsljun sngljun
1320101 100010002 130010001 0.0 0.0
0.0 0100

1320201 0 0.0 00 00
*

* pressure vessel lower head

1000000  rlowipln snglvol

1000101 0.0 0.25 0.06545 0.0 90.0
1000102  0.25 0.0 0.0 0000000
1000200 3 0.73e+6 52815 0.0

*

* Reactor Cavity Cooling System *
* Reactor Cavity components are numbered between 400-499
* Lower head bottom cavity 1

4000000  Ictucvt snglvol

4000101 0.0 0.2 0.1647 0.0 90.0
4000102 0.2 0.0 0.0 0000000
4000200 4 1.013e+5 42115 0.0

* Lower head bottom cavity 2

4050000  lhbevt snglvol

4050101 0.0 0.462  0.3069 0.0 90.0
4050102  0.462 0.0 0.0 0000000
4050200 4 1.013e+5 441.15 0.0

s

* single junction between component 400-01 and
410-02

4070000  rkdenl ngljun

4070101 400010004 410020003 0.6434 0.0 0.0 0000
4070201 0 0.0 0.0 0.0

# single junction between component 405-01 and
410-03

4080000  rkden2 ngljus

4080101 405010004 41003000% 14862 0.0 0.0 0000
4080201 0 0.0 0.0 0.0

* Junction between component 400-01 and 405-01
4090000  Ihctmtj sngljun

4090101 405010001 4()0()1()0()2 0.8235 00 00 0000
4090201 0 0.0 0.0 0.0

*

* RCCS bottom inner space
4100000  rchispac pipe
4100001 4
4100101 0.8369

4
4100201  0.8369 3
4100301  0.065 1
4100302 0.2 2
4100303 0.462 3
4100304 0.146 4
4100401 0.0 4
4100501 0.0 4
4100601 90.0 4

43

4100701 0.065 1

4100702 0.2 2

4100703 0.462 3

4100704 0.146 4

4100801 0.0 00 4

4100901 0.0 00 3

4101001 0000000 4

4101101 00000000 3

4101201 4 1.013e+5 431.15 0.
4101202 4 1.013e+5 411.15 0.
4101203 4  1.013e+5 431.15 0.
4101204 4  1.013e+5 423.15 0.
4101300 0

4101301 0.0 0.0 00 3

*

* RCCS bottom outer space
4110000  rchospac annulus
4110001 4

4110101  1.1273 4

4110201  1.1273 3

4110301  0.065 1

4110302 0.2 2

4110303 0.462 3

4110304  0.146 4

4110401 0.0 4

4110501 0.0 4

4110601 90.0 4

4110701 0.065 1

4110702 0.2 2

4110703 0.462 3

4110704  0.146 4

4110801 0.0 00 4

4110901 0.0 00 3

4111001 0000000 4

4111101 00000000 3

4111201 4 1.013e+5 411.15 0.
4111202 4 1.013e+5 391.15 0.
4111203 4 1.013e+5 411.15 0.
4111204 =~ 4 1.013e+5 403.15 0.
4111300 = 0

4111301 0.0 0.0 00 3

s

4120000 rcbmjnc mtpljun
4120001 4

4120011 410010004 411010003  0.2969

4120012 1.0 0.14

4120021

. . 0.0 0
410020004 411020003  0.9136

4120022 10 014
31

4120041

. . 0.0 0
410030004 411030003  2.11035
10 014 00 0

0
0
0
0

SooOo

[=lelele]

0.0
0.0
0.0
0.0

cooo

0 00 1
0 00 2
0 00 3
0 00 4
00 00 1
00 00 2
00 00 3
00 00 4
0 00000000
0 1
0.0 00000000
0 2
0.0 00000000
0 3
0.0 00000000
0 4

0.0 0.0 0000

0.0

0.0 0000

410040004 411040003  0.6669
4120042 1.0 0.14 0.0 0
4121011 0.0 0.0 4
# junction between component 410-04 and 430-01
4010000  idcvjun sngljun
4010101 410040002 430010001  0.8369
4010201 0 00 0.0
* junction between component 411-04 and 440-01
4020000  odecvjun sngljun
4020101 411040002 440010001 1.1273
4020201 0 00 0.0 00
*
* RCCS side inner space
4300000  inrxcvt annulus
4300001 15
4300101 0.8369 15
4300201  0.8369 14
4300301  0.065 1
4300302 0.15 2
4300303 0.08 11
4300304  0.15 12
4300305 0.065 15
4300401 0.0 15
4300501 0.0 15
4300601 90.0 15
4300701 0.065 1
4300702 0.15 2
4300703 0.08 11



4300704
4300705
4300801
4300901
4301001
4301101
4301201
4301202
4301203
4301204
4301205
4301206
4301207
4301208
4301209
4301210
4301211
4301212
4301213
4301214
4301215
4301300
4301301
®

4350000
4350001
4350011
4350012
4350021
4350022
4350031
4350032
4350041
4350042
4350051
4350052
4350061
4350062
4350071
4350072
4350081
4350082
4350091
4350092
4350101
4350102
4350111
4350112
4350121
4350122
4350131
4350132
4350141
4350142
4350151
4350152
4351011
*

= RCCS
4400000
4400001
4400101
4400201
4400301
4400302
4400303
4400304
4400305
4400401
4400501
4400601
4400701
4400702
4400703
4400704
4400705
4400801
4400901
4401001

0.15 12

0.065 15

0.0 0.43 15

0.0 0.0 14

0000000 15

00000000 14

4 1.013et+5 449.15 0.0

4 1.013e+5 449.15 0.0

4 1.013e+5 460.15 0.0

4 1.013e+5 459.15 0.0

4 1.013e+b 467.15 0.0

4 1.013etb 462.15 0.0

4 1.013e+b 459.15 0.0

4 1.013e+5 464.15 0.0

4 1.013e+5 464.15 0.0

4 1.013e+b5 460.1 0.0

4 1.013e+b 465.1 0.0

4 1.013e+b 460.15 0.0

4 1.013e+b 44715 0.0

4 1.013e+5 430.15 0.0

é 1.013e+5 460.15 0.0

00 00 00 14

{gvtmjnc mtpljun

5

430010004 440010003 0.2969 0.0

1.0 014 00 O 0 0

430020004 440020003 0.6852 0.0

10 014 00 O 0 O

430030004 440030003 0.6852 0.0

| . 00 0 0 O

430040004 440040003 0.6852 0.0

1.0 014 0.0 0

430050004 440050003 0.6852 0.0

10 014 00 O O O

430060004 440060003 0.6852 0.0

1.0 014 00 O 0 0

430070004 440070003 0.6852_ 0.0
00 0 0 0

430080004 440080003 0.6852 0.0

1.0 014 0.0 0

430090004 440090003 0.6852° 0.0

1.0 014 0.0 0 0

430100004 440100003 0.6852 0.0

1.0 014 0.0 0 0

430110004 440110003 0.3654 0.0

1.0 014 0.0 0 0

430120004 440120003 0.6852 0.0

| . 0.0 0 0

430130004 440130003 0.6852 0.0

1.0 014 0.0 0 0

430140004 440140003 0.6852 0.0

1.0 014 0.0 0 0

430150004 440150003  0.2969 0.0

1.0 014 0.0 0 0

00 0.0 15

side outer space

inrccvt annulus

1

1.1273 15

1.1273 14

0.065 1

0.15 2

0.08 11

0.15 12

0.065 15

0.0 15

0.0 15

90.0 15

0.065 1

0.15 2

0.08 11

0.15 12

0.065 15

0.0 043 15

0.0 0.0 14

0000000 15

[elelelelelelelele)

SIS IS el

[eleoleolelele)

0.0

0.0

0.0

0.0

[slelslelelelelele]
OO0 UL W=

SIS RS I = ol g g g g

[sleloleolele)

00000000
1
00000000
2
00000000
3
00000000
4
00000000
5
00000000
6
00000000
7
00000000
8
00000000
9
00000000
10
00000000
11
0000000
12
00000000
13
0000000
14

00000000
15

4401101 00000000 14

4401201 4 1.013e+5  429.15 00 00 00 1
4401202 4 1.013e+5  429.15 00 00 00 2
4401203 4 1.013e+5  440.15 00 00 00 3
4401204 4 1.013e+5  439.15 00 00 00 4
4401205 4 1.013et5 44715 00 00 0.0 5
4401206 4 1.013et5 44215 00 00 00 6
4401207 4 1.013e+5  439.15 00 00 00 7
4401208 4 1.013e+5  444.15 00 00 00 8
4401209 4 1.013e+b  444.15 00 00 0.0 9
4401210 4 1.013e+5 440.15 0.0 00 00 10
4401211 4 1.013e+5 445.15 0.0 00 00 11
4401212 4 1.013e+5 440.15 0.0 00 00 12
4401213 4 1.013e+b 427.15 0.0 0.0 00 13
4401214 4 1.013e+5 410.15 0.0 0.0 00 14
4401215 4 1.013e+5 440.15 0.0 0.0 00 15
4401300 0

4401301 0.0 0.0 00 14

%

4410000  iucvjun sngljun

4410101 430150002 450010001  0.8369 0.0 0.0 0000
4410201 0.0

£

4420000  oucvjun sngljun

4420101 440150002 451010001  1.1273 0.0 0.0 0000
4420201 0 0.0 0.0

*

* RCCS top inner space

4500000  rcestis  pipe

4500001

4500101 0.0 4

4500201  0.9306 1

4500202  1.2139 2

4500203  1.6604 3

4500301  0.1667 2

4500302  0.1786 3

4500303 0.405 4

4500401  0.1444 1

4500402 = 0.1734 2

4500403 =~ 0.2513 B

4500404 -+ 0.6471 4

4500501 0.0 4

4500601  90.0 4

4500701 0.1667 2

4500702 0.1786 3

4500703 0.405 4

4500801 0.0 1.0502 1

4500802 0.0 1.1508 2

4500803 0.0 1.3383 3

4500804 0.0 1.4263 4

4500901 0.0 0.0 3

4501001 0000000 4

4501101 00000000 3

4501201 4 1.013e+5 47415 00 00 00 1
4501202 4 1.013e+5 48315 00 00 00 2
4501203 4 1.013e+5 490.15 00 0.0 00 3
4501204 4 1.013e+t5  480.15 00 00 00 4
4501300 0

4501301 0.0 0.0 00 3

* RCCS top outer space

4510000  rctospac annulus

4510001 4

4510101 0.0 4

4510201 1.1273 3

4510301  0.1667 2

4510302  0.1786 3

4510303 0.405 4

4510401  0.1879 2

4510402 0.2013 3

4510403 0.4481 4

4510501 0.0 4

4510601  90.0 4

4510701 0.1667 2

4510702 0.1786 3

4510703 0.405 4

4510801 0.0 1.1981 3

4510802 0.0 1.1869 4

4510901 0.0 0.0 3



4511001
4511101
4511201
4511202
4511203
4511204
4511300
4511301
*
4520000
4520001
4520011
4520012
4520021
4520022
4520031
4520032
4521011

®

K==========================================%

0000000 4

00000000 3

4 1.013e+5 45415 00 00 00 1
4 1.013e+5 46815 00 00 00 2
4 1.013e+5 47015 00 00 00 3
6110136*5 460.15 00 00 00 4
0.0 0.0 0.0 3

rctmjne mtpljun

4

450010004 451010003 0.7615 0.0 0.0 00000000

1.0 014 00 10000 10000 0 2

450030004 451030003 0.8158 0.0 0.0 00000000
3

1.0 014 0.0 0 0 0
450040004 451040003 1.85 0.0 0.0 00000000
1.0 014 0.0 0 0 0 4

0.0 00 4

* Cooling loop system components are numbered
between 300-399

L R e S S Y S
# bottom water supply 1

3000000  btwsl tmdpvol

3000101  0.0496 0.467 0.0 0.0 0.0
3000102 0.0 0.0 0.0 0

3000200 1

3000201  -0.1 298.15 0.0

3000202 0.0 298.15 0.0

3000203 1.0e+10 298.15 0.0

*

* bottom water supply 2

3600000  btws2 tmdpvol

3600101  6.7693e-3 0.7 0.0 0.0 0.0
3600102 0.0 0.0 0.0 0

3600200 1

3600201  -0.1 298.15 0.0

3600202 0.0 298.15 0.0

3600203  1.0e+10 298.15 0.0

*

*  bottom water supply 3

3700000  btws3 tmdpvol

3700101  2.5441e-3 0.205 0.0 0.0 0.0
3700102 0.0 0.0 0.0 0

3700200 1

3700201  -0.1 29815 0.0

3700202 0.0 29815 0.0

3700203  1.0e+10 29815 0.0

*

* time-depedent junction between water supply and

water cooling panel

3010000
3010101
3010200
3010201
3010202
3010203
i

3020000
3020101
3020200
3020201
3020202
3020203

%

®
3030000
3030101
3030200
3030201
3030202
3030203

*  side
3100000
3100001
3100101
3100201

btwtsjun  tmdpjun
?00010002 310010001 0.0496 0
-1.0 0.0 0.0 0.0
0.0 2.778 0.0 0.0
1.0e+10 2.778 0.0 0.0
btwtljun  tmdpjun
11%6001 0002 320010001  6.7693e-3 0
-1.0 0.0 0.0 0.0
0.0 2.778 0.0 0.0
1.0e+10 2.778 0.0 0.0
btwtujun  tmdpjun
370010002 330010001  0.0124 0
1
-1.0 0.0 0.0 0.0
0.0 2.778 0.0 0.0
1.0e+10 2.778 0.0 0.0
water cooling panel

wtclth pipe

17

0.0496 17

0.0496 16
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3100301
3100302
3100303
3100304
3100305
3100306
3100307
3100401
3100501
3100601
3100701
3100702
3100703
3100704
3100705
3100706
3100707
3100801
3100901
3101001
3101101
3101201
3101202
3101203
3101204
3101205
3101206
3101207
3101208
3101209
3101210
3101211
3101212
3101213
3101214
3101215
3101216
3101217
3101300
3101301
x

*  lower
3200000
3200001
3200101
3200201
3200301
3200401
3200501
3200601
3200701
3200801
3200901
3201001
3201101
3201201
3201202
3201203
3201204
3201205
3201300
3201301

* upper
3300000
3300001
3300101
3300201
3300301
3300401
3300501
3300601
3300701
3300801
3300901
3301001
3301101
3301201
3301202

0.065 2

0.15 11

0.08 12

0.15 15

0.065 16

0.8475 17

0.0 17

0.0 17

90.0 17

0.8475 1

0.065 2

0.15 11

0.08 12

0.15 15

0.065 16

0.8475 1

0.0 0.0268 17

0.0 .0 16

0000000 17

00000000 16

1 29815 0.0 00 00 00 01
1 298.15 0.0 0.0 00 00 02
1 29815 0.0 00 0.0 0.0 03
1 299.65 0.0 00 00 00 04
1 299.65 0.0 0.0 00 00 05
1 299.65 0.0 0.0 00 00 06
1 30065 0.0 0.0 00 00 07
1 301.65 0.0 0.0 00 00 08
1 30265 0.0 00 0.0 0.0 09
1 30365 0.0 0.0 00 00 10
1 30365 0.0 0.0 00 00 11
1 303.15 0.0 0.0 00 00 12
1 304.65 0.0 0.0 00 00 13
1 304.65 0.0 0.0 00 00 14
1 304.15 0.0 0.0 00 00 15
1 30565 0.0 0.0 00 00 16
1 305.15 0.0 0.0 00 00 17
1

2.778- 0.0 00 16

cooling panel

éowcltb pipe

6.7693e-3 5

6.7693e-3 4

0.19 5

0.0 5

0.0 5

0.0 5

0.0 5

0.0 0.0268 5

0.0 0.0 4

0000000 5

00000000 4

1 29815 0.0 00 00 00 01
1 300.15 0.0 00 00 00 02
1 30215 0.0 0.0 00 00 03
1 304.15 0.0 0.0 0.0 0.0 04
% 305.15 0.0 0.0 0.0 00 05
2778 0.0 00 4

cooling panel
upecltb pipe

10

1.241e-2 10

1.241e-2 9

0.194 10

0.0 10

0.0 10

0.0 10

0.0 10

0.0 0.0268 10

0.0 0.0 9

0000000 10

00000000 9

1 29815 0.0 00 00 00 01
1 298.65 0.0 00 00 00 02



3301203 1 299.15 0.0 0.0 0.0 00 03
3301204 1 299.65 0.0 0.0 00 00 04
3301205 1 300.15 0.0 0.0 00 00 05
3301201 1 301.15 0.0 0.0 00 00 06
3301202 1 302.15 0.0 00 00 00 07
3301203 1 303.15 0.0 00 0.0 00 08
3301204 1  304.15 0.0 00 0.0 00 09
3301205 1 305.15 0.0 00 00 00 10
3301300 1

3301301 2.778 0.0 00 9

*

%

3040000  swctjun sngljun

3040101 310170002 350010001  0.0496 0.0 0.0 0000
3040201 1 2778 0.0 00

*

3050000  Iwctjun sngljun

3050101 320010002 380010001 6.7693e-3 0.0 0.0 0000
3050201 1 2778 0.0 0.0

3060000 uwctjun sngljun

3060101 330010002 390010001  1.24le-2 0.0 0.0 0000
3060201 1 2778 0.0 00

*

* top water demand 1

3500000  topws tmdpvol

3500101 0.0496 0.467 0.0 0.0 0.0
3500102 0.0 0.0 0.0 0

3500200 1

3500201 0.1 298.15 0.0

3500202 0.0 298.15 0.0

3500203  1.0e+10  305.15 0.0

E3

*

* top water demand 2

3800000  topws tmdpvol

3800101  6.7693e-3 0.7 0.0 0.0 0.0
3800102 0.0 0.0 0.0 0

3800200 1

3800201  -0.1 298.15 0.0

3800202 0.0 298.15 0.0

3800203  1.0e+10  305.15 0.0

* top water demand 3

3900000  topws tmdpvol

3900101  2.5441e-3 0.205 0.0 00 00
3900102 0.0 0.0

3900200 1

3900201 0.1 298.15 0.0

3900202 0.0 298.15 0.0

3900203 1.0e+10  305.15 0.0

* heat structure *
* core vessel (Heater segment)

11100000 15 3 2 1 0.0
11100100 0 1

11100101 2 0.3

11100201 1 2

11100301 0.0 2

11100400 -1

11100401  573.15 573.15 573.15

11100402  549.15 549.15 549.15

11100403  579.15 579.15 579.15

11100404  589.15 589.15 589.15

11100405  583.15 583.15 583.15

11100406  579.15 579.15 579.15

11100407  578.15 578.15 578.15

11100408  576.15 576.15 576.15

11100409  579.15 579.15 579.15

11100410  583.15 583.15 583.15

11100411  580.15 580.15 580.15

11100412 578.15 578.15 578.15

11100413 581.15 581.15 581.15

11100414 579.15 579.15 579.15

11100415 57815 578.15 578.15

11100501 0 0 2001 1 0.065 1
11100502 0 0 2002 1 0.15 2
11100503 0 0 2003 1 0.15 3
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11100504 0 0 2004 1 0.15 4
11100505 0 0 2005 1 0.15 5
11100506 0 0 2006 1 0.15 6
11100507 0 0 2007 1 0.15 7
11100508 0 0 2008 1 0.15 8
11100509 0 0 2009 1 0.15 9
11100510 0 0 2010 1 0.15 10
11100511 0 0 2011 1 0.08 11
11100512 0 0 2012 1 0.15 12
11100513 0 0 2013 1 0.15 13
11100514 0O 0 2014 1 0.15 14
11100515 0O 0 2015 1 0.065 15
11100601 110010000 0 143 1 0.065 1
11100602 110020000 0 143 1 0.15 2
11100603 110030000 0 143 1 0.15 3
11100604 110040000 0O 143 1 0.15 4
11100605 110050000 0 143 1 0.15 5
11100606 110060000 O 143 1 0.15 6
11100607 110070000 0 143 1 0.15 7
11100608 110080000 0 143 1 0.15 8
11100609 110090000 0 143 1 0.15 9
11100610 110100000 0 143 1 0.15 10
11100611 110110000 0 143 1 0.08 11
11100612 110120000 O 143 1 0.15 12
11100613 110130000 0 143 1 0.15 13
11100614 110140000 0O 143 1 0.15 14
11100615 110150000 0O 143 1 0.065 15
11100701 0 0.0 0.0 0.0 15

11100801 0.0 20.0 20.0 0.0 0.0 0.0 00 1.0 15
11100901 0.0 20.0 20.0 0.0 0.0 00 00 1.0 15
*
k==========================================x
* pressure vessel *
11500000 15 3 2 0.5

11500100 0 1

11500101 2 0.512

11500201 2 2

11500301 0.0 2

11500400 -1

11500401 459.15 459.15 459.15

11500402  459.15 459.15 459.15

11500403 470.15 470.15 470.15

11500404  469.15 469.15 469.15

11500405  477.15 477.15 477.15

11500406  472.15 472.15 472.15

11500407  469.15 469.15 469.15

11500408  474.15 474.15 474.15

11500409  474.15 474.15 474.15

11500410  470.15 470.15 470.15

11500411 475.15 475.15 475.15

11500412 470.15 470.15 470.15

11500413 457.15 457.15 457.15

11500414 440.15 440.15 440.15

11500415 480.00 480.00 480.00

11500501 150010000 O 143 1 0.065 1
11500502 150020000 0 143 1 015 2
11500503 150030000 O 143 1 015 3
11500504 150040000 O 143 1 015 4
11500505 150050000 0 143 1 015 5
11500506 150060000 0 143 1 015 6
11500507 150070000 O 143 1 015 7
11500508 150080000 O 143 1 015 8
11500509 150090000 O 143 1 015 9
11500510 150100000 O 143 1 015 10
11500511 150110000 0 143 1 0.08 11
11500512 150120000 0 143 1 015 12
11500513 150130000 0O 143 1 015 13
11500514 150140000 0O 143 1 015 14
11500515 150150000 O 143 1 0065 15
*

11500601 430010000 0 144 1 0065 1
11500602 430020000 0 144 1 015 2
11500603 430030000 0 144 1 015 3
11500604 430040000 0 144 1 015 4
11500605 430050000 0 144 1 015 5
11500606 430060000 O 144 1 015 6
11500607 430070000 0 144 1 015 7
11500608 430080000 0 144 1 015 8



11500609 430090000 0 144 1 015 9 13102301 0.0 2

11500610 430100000 0O 144 1 015 10 13102400 -1

11500611 430110000 0 144 1 008 11 13102401  298.15 298.15 298.15

11500612 430120000 0 144 1 015 12 13102402  298.15 298.15 298.15

11500613 430130000 0O 144 1 015 13 13102403  298.15 298.15 298.15

11500614 430140000 0 144 1 015 14 13102404  299.65 299.65 299.65

11500615 430150000 0 144 1 0065 15 13102405  299.65 299.65 299.65

11500701 0 0.0 0.0 00 15 13102406  299.65 299.65 299.65

11500801 0.0 20.0 20.0 0.0 00 0.0 0.0 1.0 15 13102407  300.65 300.65 300.65

11500901 0.0 20.0 20.0 0.0 00 0.0 0.0 1.0 15 13102408  301.65 301.65 301.65

* 13102409  302.65 302.65 302.65
#========s=SSsSsssSssSsssSssSsssSssSssSsssSssSsssSsss=ssk 13102410  303.65 303.65 303.65

* side cooling panel * 13102411  303.65 303.65 303.65
#===========sS==sssSsssssSssssssssssssssssssssk 13102412 303.15 303.15 303.15

13101000 17 3 2 1 0.0134 13102413 304.65 304.65 304.65

13101100 0 1 13102414 304.65 304.65 304.65

13101101 2 0.0159 13102415  304.15 304.15 304.15

13101201 3 2 13102416 305.65 305.65 305.65

13101301 0.0 2 13102417 305.15 305.15 305.15

13101400 -1 13102501 411040000 0O 144 1 7458 1
13101401  298.15 298.15 298.15 13102502 440010000 0 144 1 572 2
13101402  298.15 298.15 298.15 13102503 440020000 0 144 1 132 3
13101403  298.15 298.15 298.15 13102504 440030000 0O 144 1 132 4
13101404  299.65 299.65 299.65 13102505 440040000 0O 144 1 132 5
13101405  299.65 299.65 299.65 13102506 440050000 0 144 1 132 6
13101406  299.65 299.65 299.65 13102507 440060000 0 144 1 132 7
13101407  300.65 300.65 300.65 13102508 440070000 0 144 1 132 8
13101408  301.65 301.65 301.65 13102509 440080000 0 144 1 132 9
13101409  302.65 302.65 302.65 13102510 440090000 0 144 1 132 10
13101410  303.65 303.65 303.65 13102511 440100000 0O 144 1 132 11
13101411  303.65 303.65 303.65 13102512 440110000 O 144 1 7.04 12
13101412 303.15 303.15 303.15 13102513 440120000 0 144 1 132 13
13101413 304.65 304.65 304.65 13102514 440130000 0 144 1 132 14
13101414 304.65 304.65 304.65 13102515 440140000 0 144 1 132 15
13101415  304.15 304.15 304.15 13102516 440150000 0 144 1 572 16
13101416 305.65 305.65 305.65 13102517 451010000 O 144 1 7458 17
13101417  305.15 305.15 305.15 *

13101501 411040000 0 144 1 7458 1 13102601 310010000 0 100 1 74.58 1
13101502 440010000 0 44 1 _572 2 13102602 310020000, 0 100 1 572 2
13101503 440020000 0 141 1 1482 3 13102603 1310030000 0 100 1 132 3
13101504 440030000 0 144 1 7182 4 13102604 3100400000 0 100 1 132 4
13101505 440040000 0 144 @1 16132 5 13102605 310050000 O 100 1 132 5
13101506 440050000 0 144% 1 " 132 6 13102606 310060000 O 100 1 132 6
13101507 440060000 0 144 1 132 7 13102607 310070000 0 100 1 132 7
13101508 440070000 0 144 1 132 8 13102608 310080000 O 100 1 132 8
13101509 440080000 0 144 1 132 9 13102609 310090000 O 100 1 132 9
13101510 440090000 0 144 1 132 10 13102610 310100000 O 100 1 132 10
13101511 440100000 0 144 1 132 11 13102611 310110000 0 100 1 132 11
13101512 440110000 0 144 1 704 12 13102612 310120000 O 100 1 7.04 12
13101513 440120000 0 144 1 132 13 13102613 310130000 0 100 1 132 13
13101514 440130000 0 144 1 132 14 13102614 310140000 0 100 1 132 14
13101515 440140000 0 144 1 132 15 13102615 310150000 0 100 1 132 15
13101516 440150000 0 144 1 572 16 13102616 310160000 O 100 1 572 16
13101517 451010000 0 144 1 7458 17 13102617 310170000 O 100 1 7458 17
13101601 310010000 0 100 1 7458 1 13102701 0 0.0 0.0 00 17

13101602 310020000 0 100 1 572 2 13102801 0.0 20.0 20.0 0.0 0.0 0.0 0.0 1.0 17
13101603 310030000 0 100 1 132 3 13102901 0.0 20.0 20.0 0.0 0.0 0.0 0.0 1.0 17
13101604 310040000 0 100 1 132 4 *

13101605 310050000 0 100 1 132 5 ¥==========================================
13101606 310060000 0 100 1 132 6 * upper cooling panel *
13101607 310070000 0 100 1 13. 7 #=================sssssS=ssssSsssssSsss=ss=ss=ssy
13101608 310080000 0 100 1 132 8 13301000 2 3 2 1 0.0134
13101609 310090000 0 100 1 132 9 13301100 0 1

13101610 310100000 0 100 1 132 10 13301101 2 0.0159

13101611 310110000 0 100 1 132 11 13301201 3 2

13101612 310120000 0 100 1 7.04 12 13301301 0.0 2

13101613 310130000 0 100 1 132 13 13301400 -1

13101614 310140000 0 100 1 132 14 13301401  298.15 298.15 298.15

13101615 310150000 0 100 1 132 15 13301402  298.15 298.15 298.15

13101616 310160000 0 100 1 572 16 13301501 330010000 0 100 1 328 1
13101617 310170000 0 100 1 7458 17 13301502 330010000 0 100 1 982 2
13101701 0O 00 00 00 17 13301601 450040000 0 144 1 3286 1
13101801 0.0 20.0 20.0 0.0 00 00 00 1.0 17 13301602 451040000 0 144 1 982 2
13101901 0.0 20.0 20.0 0.0 00 00 00 1.0 17 13301701 0 0.0 0.0 00 2

* 13301801 0.0 20.0 200 0.0 0.0 00 00 1.0 2
13102000 17 3 2 1 0.0134 13301901 0.0 20.0 200 0.0 0.0 00 00 1.0 2
13102100 0 1 #==========================================%
13102101 2 0.0159 * lower cooling panel *
13102201 3 2 #¥==========================================%
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13201000 1 3 2 1 0.0134 11201602 450020000 O 144 1 01647 2
13201100 0 1 11201603 450030000 0 144 1 0.1765 3
13201101 2 0.0159 11201701 0O 0.0 0.0 00 3

13201201 3 2 11201801 0.0 20.0 20.0 0.0 0.0 0.0

13201301 0.0 2 11201901 0.0 20.0 20.0 0.0 0.0 0.0

13201400 -1 *=

13201401  298.15 298.15 298.15 *

13201501 320010000 0O 100 1 11.4 1 *

13201601 400010000 0 144 1 11.4 1 11301000 1 3 2 1 0.5
13201701 0 0.0 0.0 00 1 11301100 0 1

13201801 0.0 20.0 200 0.0 00 00 00 1.0 1 11301101 2 0.512

13201901 0.0 200 200 0.0 00 00 00 1.0 1 11301201 2 2

* 11301301 0.0 2
#k==S========sS=ss=sS=SsSsSssssssssssssssssssss# 11301400 -1

#*  reactor cavity wall ( thermal insulation ) * 11301401  433.15 433.15 433.15
#k==================ss=sssssssssssssssssss# 11301501 135010000 0 143 1 0.146 1
%15001000 17 3 2 1 1.0 11301601 410040000 0 144 1 0.146 1
%15001100 0 1 11301701 0 0.0 0.0 00 1

x15001101 2 1.1 11301801 0.6 200 200 0.0 0.0 00 00 10 1
%15001201 1 2 11301901 1.0322 20.0 20.0 0.0 0.0 0.0 0.0 1.0 1
%15001301 0.0 2 ¥========================================== *
15001401  320.15 3 * reactor pressure vessel bottom closure *
%15001501 310010000 0 100 1 0.89 1 ¥==========================================
%15001502 310020000 O 100 1 0.065 2 11001000 1 3 3 1 0.5

%15001503 310030000 0 100 1 015 3 11001100 0 1

%15001504 310040000 0 100 1 015 4 11001101 2 0.512

%15001505 310050000 0O 100 1 015 5 11001201 2 2

%15001506 310060000 0O 100 1 015 6 11001301 0.0 2

%15001507 310070000 0 100 1 015 7 11001400 -1

%15001508 310080000 0 100 1 015 8 11001401  441.15 441.15 441.15
%15001509 310090000 0 100 1 015 9 11001501 100010000 O 143 1 0.25295 1
%15001510 310100000 0 100 1 015 10 11001601 405010000 0 144 1 0.25295 1
*15001511 310110000 0 100 1 015 11 11001701 0 0.0 0.0 00 1

%15001512 310120000 0 100 1 0.8 12 11001801 0.0 20.0 200 0.0 0.0 00 00 1.0 1
%15001513 310130000 0 100 1 015 13 11001901 0.0 20.0 200 0.0 0.0 00 00 10 1
%15001514 310140000 0 100 1 015 14 *

%15001515 310150000 0 100 1 015 15 #==========sss=s=ss=ssSsssssSssSsssssssssssss=ssx%
%15001516 310160000 0 100 1 0.065 16 * heat structure thermal properties *
*15001517 310170000 0 100 1  0.895 17 ¥==========================================%
* * composition type and data format

*15001601 O 0 0 1 0.895 1 20100100 thl/fctn 1 1 #Ceramics(AI203 Heater block)
%15001602 0 0 0 1 0.065 2 20100200 tbl/fetn 1 1 =Stainless Steel (SUS304)
%15001603 0 0 0 1 0.15 3 20100300 tbl/fctn 1 1 *Carbon Steel (C-Mn-Si)
%15001604 0 0 0 1 0.15 4 20100400 thl/fctn 1 1 =Carbon steel (Plain Carbon)
%15001605 0 0 0 1 0.15 5 #¥==========================================
%*15001606 0 0 0 1 0.15 6 # thermal conductivity data (W/m/k) *
%15001607 0 0 0 1 0.15 7 * volumetric heat capacity data (j/m#*3-k) *
*15001608 0 0 0 1 0.15 8 * versus temperature *
%15001609 0 0 0 1 0.15 9 #=S========S=S=ssSssSsssSssSsssSssSssSsssSsssssSsss=ssk
%15001610 0 0 0 1 0.15 10 20100101  36.0

%15001611 0 0 0 1 0.15 11 20100151  2.94e+6

%15001612 0 0 0 1 0.08 12 *

%15001613 0 0 0 1 0.15 13 20100201  16.7

x15001614 0 0 0 1 0.15 14 20100251  4.29¢+6

%15001615 0 0 0 1 0.15 15 *

%15001616 0 0 0 1 0.065 16 20100301  42.2

%15001617 0 0 0 1 0.895 17 20100351  3.68e+6

* ES

%15001701 0O 0.0 0.0 0.0 17 20100401  56.8

%15001801 0.0 20.0 200 00 00 00 00 10 17 20100451  3.68e+6

%15001901 0.0 20.0 200 00 00 00 00 10 17 #==========SsssssSssSsSsSssSsssSssSsssSssSssssssss=ssk
* * general table data *
k=S s=SSSS=SS=SS==s==s==s===============% e e s e e e
* reactor pressure vessel upper head closure * 20200100  htrnrate
#=======================s=====ss=ssss=sssssk 20200101  -1.0 0.0

s 20200102 0.0 4.067e+04

11201000 3 3 3 1 0.5 20200103 1.0e+10  4.067e+04

11201100 0 1 20200200  htrnrate

11201101 2 0.512 20200201  -1.0 0.0

11201201 2 2 20200202 0.0 1.229e+04

11201301 0.0 2 20200203 1.0e+10  1.229e+04

11201400 -1 20200300  htrnrate

11201401  474.15 474.15 474.15 20200301  -1.0 0.0

11201402  488.15 488.15 488.15 20200302 0.0 1.229e+04

11201403 490.15 490.15 490.15 20200303 1.0e+10  1.229e+04

11201501 121010000 0 143 1 01647 1 20200400  htrnrate

11201502 121020000 0 143 1 01647 2 20200401  -1.0 0.0

11201503 126010000 0 143 1 01765 3 20200402 0.0 1.229e+04

11201601 450010000 0 144 1 01647 1 20200403 1.0e+10  1.229e+04
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20200500
20200501
20200502
20200503
20200600
20200601
20200602
20200603
20200700
20200701
20200702
20200703
20200800
20200801
20200802
20200803
20200900
20200901
20200902
20200903
20201000
20201001
20201002
20201003

htrnrate

htrnrate

0.0

1.0e+10
htrnrate
-1.0

0.0

1.0e+10
htrnrate

0.0
1.0e+10
htrnrate

0.0
1.0e+10

.0
.014e+03
1

0

0

0

.014e+03
014e+03
0

.014e+03
0

0

0
6
6
0
6
6
0
6
6.014e+03
0

.151e+03
.151e+03

4

4

0

4.15
4.151e+03
0

4

4

151e+03
151e+03

*Heater to Pressure Vessel
31 300.0 0.5

70100000
70101001
70102001
70103001
70104001
70105001
70106001
70107001
70108001
70109001
70110001
70111001
70112001
70113001
70114001
70115001
%

70116001
70117001
70118001
70119001
70120001
70121001
70122001
70123001
70124001
70125001
70126001
70127001
70128001
70129001
70130001
70131001
*

70101101
70101102
70101103
70101104
70101105
70101106
70101107
70101108
70101109
70101110
70101111
70101112
70101113
70101114
70101115

1100001
1100002
1100003
1100004
1100005
1100006
1100007
1100008
1100009
1100010
1100011
1100012
1100013
1100014
1100015

1301001
1500001
1500002
1500003
1500004
1500005
1500006
1500007
1500008
1500009
1500010
1500011
1500012
1500013
1500014
1500015

0.0
0.33121
0.25733
0.27784
0.0876
0.02674
0.00968
0.00454
0.00214
0.00114
0.00072
0.0004
0.00014
0.00024
0.00011

0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
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0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79
0.79

[efelolelolelolololololololalol=)

70101116
70101117
*

70102101
70102102
70102103
70102104
70102105
70102106
70102107
70102108
70102109
70102110
70102111
70102112
70102113
70102114
70102115
70102116
70102117
®

70103101
70103102
70103103
70103104
70103105
70103106
70103107
70103108
70103109
70103110
70103111
70103112
70103113
70103114
70103115
70103116
70103117
®

70104101
70104102
70104103
70104104
70104105
70104106
70104107
70104108
70104109
70104110
70104111
70104112
70104113
70104114
70104115

0.00013
0.00004

0.0
0.15368
0.12201
0.40971
0.21303
0.0653
0.02021
0.00804
0.00361
0.00198
0.00093
0.00067
0.00015
0.00032
0.00019
0.00011
0.00006

0.0
0.04559
0.03843
0.21512
0.38637
0.21303
0.06529
0.02021
0.00805
0.00361
0.00198
0.00093
0.0004
0.00042
0.00032
0.00019
0.00006

0.0

0.01571
0.01123
0.06542
0.21512
0.37816
0.21303
0.06529
0.02021
0.00805
0.00361
0.00198
0.00052
0.00081
0.00042
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20201100
20201101
20201102
20201103
20201200
20201201
20201202
20201203
20201300
20201301
20201302
20201303
20201400
20201401
20201402
20201403
20201500
20201501
20201502
20201503

*

htrnrate

htrnrate
-1.0

0.0

1.0e+10
htrnrate
-1.0

0.0

1.0e+10
htrnrate
-1.0

0.0

1.0e+10
htrnrate

0.0

1.0e+10

.0
0
0
0

667e+03
667e+03

0

0.

0.

0.

3.

3.

0.0
3.667e+03
3.667e+03
0.0
3.667e+03
3.667e+03
0.
4.
4.

0
099e+03
099e+03

70104116  0.00032
70104117 0.00012

*

70105101 0.0

70105102 0.00655
70105103 0.00388
70105104 0.02017
70105105  0.06542
70105106 0.21512
70105107  0.37476
70105108  0.21303
70105109  0.06529
70105110  0.02021
70105111 0.00805
70105112 0.00361
70105113 0.00121
70105114  0.00129
70105115 0.00081
70105116  0.00042
70105117  0.00018

70106101 0.0
70106102 0.0031
70106103 0.00167
70106104 0.00755
70106105  0.02017
70106106  0.06542
70106107  0.21512
70106108  0.37321
70106109  0.21303
70106110  0.06529
70106111 0.02021
70106112 0.00805
70106113 0.00239
70106114 0.00243
70106115 0.00129
70106116  0.00081

*

70106117 0.00026

70107101 0.0

70107102 0.00196
70107103 0.00081
70107104 0.00317
70107105 0.00755
70107106 0.02017
70107107 0.06542
70107108 0.21512
70107109  0.37273
70107110 0.21303
70107111 0.06529
70107112 0.02021
70107113 0.00499
70107114 0.00545
70107115 0.00243



70107116
70107117
*

70108101
70108102
70108103
70108104
70108105
70108106
70108107
70108108
70108109
70108110
70108111
70108112
70108113
70108114
70108115
70108116
70108117
*

70109101
70109102
70109103
70109104
70109105
70109106
70109107
70109108
70109109
70109110
70109111
70109112
70109113
70109114
70109115
70109116
70109117
*

70110101
70110102
70110103
70110104
70110105
70110106
70110107
70110108
70110109
70110110
70110111
70110112
70110113
70110114
70110115
70110116
70110117

70111101
70111102
70111103
70111104
70111105
70111106
70111107
70111108
70111109
70111110
70111111
70111112
70111113
70111114
70111115
70111116
70111117
5
70112101
70112102
70112103
70112104

0.00129
0.00038

0.0

0.00117
0.00056
0.00175
0.00317
0.00755
0.02017
0.06542
0.21512
0.37297
0.21303
0.06529
0.01329
0.01191
0.00545
0.00243
0.00072

0.0

0.00056
0.00038
0.00112
0.00175
0.00317
0.00755
0.02017
0.06542
0.21512
0.37462
0.21303
0.04425
0.03433
0.01191
0.00545
0.00117

0.0

0.00046
0.00015
0.00063
0.00112
0.00175
0.00317
0.00755
0.02017
0.06542
0.21512
0.37806
0.14083
0.11645
0.03433
0.01191
0.00288

0.0
0.0003
0.00016
0.0003
0.00076
0.00119
0.00193
0.00396
0.00885
0.02551
0.08362
0.26548
0.22883
0.26609
0.08278
0.02544
0.0048

0.0

0.00016
0.00008
0.00035

70112105
70112106
70112107
70112108
70112109
70112110
70112111
70112112
70112113
70112114
70112115
70112116
70112117

70113101
70113102
70113103
70113104
70113105
70113106
70113107
70113108
70113109
70113110
70113111
70113112
70113113
70113114
70113115
70113116
70113117
*

70114101
70114102
70114103
70114104
70114105
70114106
70114107
70114108
70114109
70114110
70114111
70114112
70114113
70114114
70114115
70114116
70114117
*

70115101
70115102
70115103
70115104
70115105
70115106
70115107
70115108
70115109
70115110
70115111
70115112
70115113
70115114
70115115
70115116
70115117
*

70116101
70116102
70116103
70116104
70116105
70116106
70116107
70116108
70116109
70116110
70116111

0.00035
0.00093
0.00139
0.0022
0.0049
0.01152
0.03413
0.11681
0.1429
0.39456
0.21303
0.06529
0.0114

0.0
0.00017
0.00003
0.00015
0.00035
0.00035
0.00093
0.00139
0.0022
0.0049
0.01153
0.03413
0.04458
0.21512
0.43295
0.21303
0.03819

0.0

0.00011
0.00005
0.00012
0.00026
0.00028
0.00046
0.00074
0.00125
0.00238
0.00516
0.01141
0.01317
0.06589
0.21346
0.56464
0.12062

0.0
0.0001
0.00006
0.00012
0.00015
0.00028
0.00037
0.00057
0.00103
0.00158
0.00251
0.00609
0.00609
0.02738
0.08785
0.27702
0.5888

0.088474
0.094734
0.028103
0.009684
0.004038
0.001911
0.001208
0.000721
0.000345
0.000284
0.000099
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70116112
70116113
70116114
70116115
70116116
70116117
70116118
70116119
70116120
70116121
70116122
70116123
70116124
70116125
70116126
70116127
70116128
70116129
70116130
70116131
s

70117101
70117102
70117103
70117104
70117105
70117106
70117107
70117108
70117109
70117110
70117111
70117112
70117113
70117114
70117115
70117116
70117117
70117118
70117119
70117120
70117121
70117122
70117123
70117124
70117125
70117126
70117127
70117128
70117129
70117130
70117131
®

70118101
70118102
70118103
70118104
70118105
70118106
70118107
70118108
70118109
70118110
70118111
70118112
70118113
70118114
70118115
70118116
70118117
70118118
70118119
70118120
70118121
70118122
70118123
70118124
70118125
70118126

0.0001
0.000105
0.000068
0.000027
0.60967
0.03916
0.04599
0.02857
0.01733
0.00988
0.00643
0.00425
0.00296
0.00181
0.00147
0.00053
0.00077
0.00072
0.00043
0.00013

0.154397
0.168936
0.05275
0.01552
0.005372
0.002312
0.001122
0.000775
0.000526
0.000208
0.000118
0.000111
0.000042
0.000069
0.000036
0.087959
0.3292
0.06656
0.043
0.02643
0.01673
0.00937
0.00598
0.00429
0.00289
0.00181
0.00076
0.0011
0.00074
0.00067
0.00022

0.0719
0.245826
0.12688
0.03853
0.01193
0.004530
0.001902
0.001050
0.000672
0.000378
0.000096
0.00021
0.000090
0.000072
0.000031
0.044764
0.0284
0.26287
0.056969
0.03783
0.02381
0.01425
0.00809
0.00543
0.00385
0.00252



70118127
70118128
70118129
70118130
70118131
%

70119101
70119102
70119103
70119104
70119105
70119106
70119107
70119108
70119109
70119110
70119111
70119112
70119113
70119114
70119115
70119116
70119117
70119118
70119119
70119120
70119121
70119122
70119123
70119124
70119125
70119126
70119127
70119128
70119129
70119130
70119131
*

70120101
70120102
70120103
70120104
70120105
70120106
70120107
70120108
70120109
70120110
70120111
70120112
70120113
70120114
70120115
70120116
70120117
70120118
70120119
70120120
70120121
70120122
70120123
70120124
70120125
70120126
70120127
70120128
70120129
70120130
70120131
S

70121101
70121102
70121103
70121104
70121105
70121106
70121107
70121108
70121109

0.00091
0.00144
0.00106
0.0007

0.00029

0.02295
0.12853
0.231822
0.12688
0.03853
0.01193
0.004530
0.001902
0.001050
0.000672
0.000243
0.000210
0.00021
0.000156
0.000039
0.027808
0.01843
0.059690
0.16523
0.05969
0.03783
0.02381
0.01425
0.00809
0.00543
0.00385
0.00152
0.00191
0.00144
0.00106
0.00031

0.00687
0.03989
0.12853
0.226896
0.12688
0.03853
0.01193
0.004530
0.001902
0.001050
0.000381
0.000558
0.000210
0.000168
0.000073
0.016868
0.01164
0.037830
0.059690
0.12629
0.05969
0.03783
0.02381
0.01425
0.00809
0.00543
0.00224
0.00313
0.00191
0.00144
0.00052

0.002517
0.012126
0.03989
0.12853
0.22137
0.12688
0.03853
0.01193
0.004530

OO U W+~

70121110
70121111
70121112
70121113
70121114
70121115
70121116
70121117
70121118
70121119
70121120
70121121
70121122
70121123
70121124
70121125
70121126
70121127
70121128
70121129
70121130
70121131
*

70122101
70122102
70122103
70122104
70122105
70122106
70122107
70122108
70122109
70122110
70122111
70122112
70122113
70122114
70122115
70122116
70122117
70122118
70122119
70122120
70122121
70122122
70122123
70122124
70122125
70122126
70122127
70122128
70122129
70122130
70122131

70123101
70123102
70123103
70123104
70123105
70123106
70123107
70123108
70123109
70123110
70123111
70123112
70123113
70123114
70123115
70123116
70123117
70123118
70123119
70123120
70123121
70123122
70123123
70123124

0.001902
0.000618
0.000834
0.000558
0.00028
0.000096
0.009617
0.007250
0.02351
0.037830
0.059690
0.11444
0.05969
0.03783
0.02381
0.01425
0.00809
0.00318
0.00449
0.00313
0.00191
0.00069

0.001180
0.004824
0.012126
0.03989
0.12853
0.22137
0.12688
0.03853
0.01193
0.004530
0.001267
0.001320
0.000834
0.00044
0.000148
0.006259
0.004060
0.01404
0.02351
0.037830
0.059690
0.10542
0.05969
0.03783
0.02381
0.01425
0.00473
0.00654
0.00449
0.00313
0.00092

0.000556
0.002166
0.004830
0.012126
0.03989
0.12853
0.22137
0.12688
0.03853
0.01193
0.002832
0.002940
0.001320
0.000750
0.000268
0.004137
0.002591
0.008090
0.01404
0.02351
0.037830
0.059690
0.10231
0.05969
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70123125
70123126
70123127
70123128
70123129
70123130
70123131

70124101
70124102
70124103
70124104
70124105
70124106
70124107
70124108
70124109
70124110
70124111
70124112
70124113
70124114
70124115
70124116
70124117
70124118
70124119
70124120
70124121
70124122
70124123
70124124
70124125
70124126
70124127
70124128
70124129
70124130
70124131
*

70125101
70125102
70125103
70125104
70125105
70125106
70125107
70125108
70125109
70125110
70125111
70125112
70125113
70125114
70125115
70125116
70125117
70125118
70125119
70125120
70125121
70125122
70125123
70125124
70125125
70125126
70125127
70125128
70125129
70125130
70125131
*

70126101
70126102
70126103
70126104
70126105
70126106
70126107

0.03783
0.02381
0.00866
0.01032
0.00654
0.00449
0.00154

0.000296
0.001188
0.002166
0.004830
0.012126
0.03989
0.12853
0.22137
0.12688
0.03853
0.008163
0.006912
0.002940
0.001428
0.000411
0.002881
0.001859
0.005430
0.008090
0.01404
0.02351
0.037830
0.059690
0.10179
0.05969
0.03783
0.01415
0.01832
0.01032
0.00654
0.00204

0.000187
0.00056
0.001188
0.002166
0.004830
0.012126
0.03989
0.12853
0.22137
0.12688
0.026758
0.02057
0.006918
0.003096
0.000653
0.001762
0.001252
0.003850
0.005430
0.008090
0.01404
0.02351
0.037830
0.059690
0.1059
0.05969
0.02231
0.02967
0.01832
0.01032
0.00316

0.000104
0.000402
0.00056

0.001188
0.002166
0.004830
0.012126



70126108
70126109
70126110
70126111
70126112
70126113
70126114
70126115
70126116
70126117
70126118
70126119
70126120
70126121
70126122
70126123
70126124
70126125
70126126
70126127
70126128
70126129
70126130
70126131

®
70127101
70127102
70127103
70127104
70127105
70127106
70127107
70127108
70127109
70127110
70127111
70127112
70127113
70127114
70127115
70127116
70127117
70127118
70127119
70127120
70127121
70127122
70127123
70127124
70127125
70127126
70127127
70127128
70127129
70127130
70127131
*

70128101
70128102
70128103
70128104
70128105
70128106
70128107
70128108
70128109
70128110
70128111
70128112
70128113
70128114
70128115
70128116
70128117
70128118
70128119
70128120
70128121
70128122

0.03989
0.12853
0.226836
0.08394
0.06878
0.02057
0.006846
0.001583
0.001431
0.000784
0.00253
0.003850
0.005430
0.008090
0.01404
0.02351
0.037830
0.059690
0.10916
0.03499
0.04701
0.02967
0.01832
0.00531

0.000068
0.000169
0.000450
0.000585
0.00135
0.002689
0.005614
0.01522
0.049781
0.15901
0.137298
0.160763
0.04991
0.01476
0.002969
0.000967
0.000618
0.001706
0.002850
0.004200
0.005963
0.008869
0.016238
0.026531
0.04107
0.065606
0.08285
0.06563
0.04203
0.02596
0.00828

0.000062
0.000192
0.000252
0.000486
0.000774
0.001458
0.003270
0.00713

0.020598
0.07045

0.08494

0.236736
0.12688

0.039534
0.007119
0.000749
0.000477
0.001440
0.001910
0.003130
0.004490
0.006540

70128123
70128124
70128125
70128126
70128127
70128128
70128129
70128130
70128131
*

70129101
70129102
70129103
70129104
70129105
70129106
70129107
70129108
70129109
70129110
70129111
70129112
70129113
70129114
70129115
70129116
70129117
70129118
70129119
70129120
70129121
70129122
70129123
70129124
70129125
70129126
70129127
70129128
70129129
70129130
70129131

70130101
70130102
70130103
70130104
70130105
70130106
70130107
70130108
70130109
70130110
70130111
70130112
70130113
70130114
70130115
70130116
70130117
70130118
70130119
70130120
70130121
70130122
70130123
70130124
70130125
70130126
70130127
70130128
70130129
70130130
70130131
*
70131101
70131102
70131103
70131104
70131105

0.010320
0.018320
0.029670
0.04633
0.035003
0.13253
0.05969
0.03783
0.01169

0.000029
0.000114
0.000192
0.000252
0.000486
0.000774
0.001458
0.003270
0.00713
0.020598
0.02686
0.12853
0.259770
0.12683
0.022841
0.000701
0.000321
0.001060
0.001440
0.001910
0.003130
0.004490
0.006540
0.010320
0.018320
0.029670
0.0223
0.059690
0.16251
0.05969
0.01872

0.000034
0.000066
0.000114
0.000192
0.000252
0.000486
0.000774
0.001458
0.003270
0.00713

0.00813

0.03989

0.12853

0.338784
0.07092

0.000419
0.00029

0.000700
0.001060
0.001440
0.001910
0.003130
0.004490
0.006540
0.010320
0.018320
0.01403

0.037830
0.059690
0.21042

0.02938

0.000024
0.000083
0.000083
0.000166
0.00025
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70131106 0.000360
70131107 0.000526
70131108  0.00101
70131109  0.001620
70131110 0.003988
70131111 0.003545
70131112 0.0159
70131113 0.05193
70131114 0.16825
70131115 0.353279
70131116 0.000292
70131117 0.000220
70131118  0.000669
70131119 0.000715
70131120 0.001200
70131121 0.001592
70131122 0.002123
70131123 0.00353
70131124 0.004708
70131125 0.007292
70131126  0.01236
70131127 0.010191
70131128 0.026977
70131129 0.043200
70131130 0.067800
70131131 0.21612
%

*Between RPV and
70200000 50
70201001 1301001
70202001 1500001
70203001 1500002
70204001 1500003
70205001 1500004
70206001 1500005
70207001 1500006
70208001 1500007
70209001 1500008
70210001 1500009
70211001 1500010
70212001 1500011
70213001 1500012
70214001 1500013
70215001 1500014
70216001 1500015
*

70217001 3101001
70218001 3101002
70219001 3101003
70220001 3101004
70221001 3101005
70222001 3101006
70223001 3101007
70224001 3101008
70225001 3101009
70226001 3101010
70227001 3101011
70228001 3101012
70229001 3101013
70230001 3101014
70231001 3101015
70232001 3101016
70233001 3101017
ES

70234001 3102001
70235001 3102002
70236001 3102003
70237001 3102004
70238001 3102005
70239001 3102006
70240001 3102007
70241001 3102008
70242001 3102009
70243001 3102010
70244001 3102011
70245001 3102012
70246001 3102013
70247001 3102014
70248001 3102015
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70249001
70250001
*

70201101
70201102
70201103
70201104
70201105
70201106
70201107
70201108
70201109
70201110
70201111
70201112
70201113
70201114
70201115
70201116
70201117
70201118
70201119
70201120
70201121
70201122
70201123
70201124
70201125
70201126
70201127
70201128
70201129
70201130
70201131
70201132
70201133
70201134
70201135
*

70202101
70202102
70202103
70202104
70202105
70202106
70202107
70202108
70202109
70202110
70202111
70202112
70202113
70202114
70202115
70202116
70202117
70202118
70202119
70202120
70202121
70202122
70202123
70202124
70202125
70202126
70202127
70202128
70202129
70202130
70202131
70202132
70202133
70202134
70202135
ES

70203101
70203102
70203103
70203104

3102016 0
3102017 0

0.0
0.3340643
0.0365647
0.0648773
0.0391352
0.0217671
0.0123755
0.007102
0.0043566
0.0026659
0.0019345
0.0013621
0.0004823
0.0007526
0.0005406
0.0003975
0.0001272
0.0014946
0.2962457
0.0324253
0.0575327
0.0347048
0.0193029
0.0109745
0.006298
0.0038634
0.0023641
0.0017155
0.0012079
0.0004277
0.0006674
0.0004794
0.0003525
0.0001128
0.0013254

0.0
0.2430527
0.0436826
0.0911759
0.062805
0.036782
0.0207972
0.0113579
0.0067416
0.0042135
0.0025493
0.001802
0.0008268
0.0009593
0.0006943
0.0005512
0.0001908
0.0018179
0.2155373
0.0387374
0.0808541
0.055695
0.032618
0.0184428
0.0100721
0.0059784
0.0037365
0.0022607
0.001598
0.0007332
0.0008507
0.0006157
0.0004888
0.0001692
0.0016121

0.0

0.1758275
0.0392412
0.0987496

oo

[289)]

70203105
70203106
70203107
70203108
70203109
70203110
70203111
70203112
70203113
70203114
70203115
70203116
70203117
70203118
70203119
70203120
70203121
70203122
70203123
70203124
70203125
70203126
70203127
70203128
70203129
70203130
70203131
70203132
70203133
70203134
70203135
*

70204101
70204102
70204103
70204104
70204105
70204106
70204107
70204108
70204109
70204110
70204111
70204112
70204113
70204114
70204115
70204116
70204117
70204118
70204119
70204120
70204121
70204122
70204123
70204124
70204125
70204126
70204127
70204128
70204129
70204130
70204131
70204132
70204133
70204134
70204135
%
70205101
70205102
70205103
70205104
70205105
70205106
70205107
70205108
70205109
70205110
70205111

0.0839838
0.0549716
0.031376

0.0179034
0.009752

0.0059413
0.0036093
0.0022737
0.0010017
0.001431

0.0009222
0.0006413
0.0002438
0.0021306
0.1559225
0.0347988
0.0875704
0.0744762
0.0487484
0.027824

0.0158766
0.008648

0.0052687
0.0032007
0.0020163
0.0008883
0.001269

0.0008178
0.0005687
0.0002162
0.0018894

0.0
0.1046379
0.0269823
0.0834485
0.0987496
0.0839838
0.0549716
0.031376
0.0179034
0.009752
0.0059413
0.0036093
0.0013409
0.0019345
0.001431
0.0009222
0.0002915
0.0027242
0.0927921
0.0239277
0.0740015
0.0875704
0.0744762
0.0487484
0.027824
0.0158766
0.008648
0.0052687
0.0032007
0.0011891
0.0017155
0.001269
0.0008178
0.0002585
0.0024158

0.0
0.0614906
0.0157357
0.0543939
0.0834485
0.0987496
0.0839838
0.0549716
0.031376
0.0179034
0.009752
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70205112
70205113
70205114
70205115
70205116
70205117
70205118
70205119
70205120
70205121
70205122
70205123
70205124
70205125
70205126
70205127
70205128
70205129
70205130
70205131
70205132
70205133
70205134
70205135

%
70206101
70206102
70206103
70206104
70206105
70206106
70206107
70206108
70206109
70206110
70206111
70206112
70206113
70206114
70206115
70206116
70206117
70206118
70206119
70206120
70206121
70206122
70206123
70206124
70206125
70206126
70206127
70206128
70206129
70206130
70206131
70206132
70206133
70206134
70206135
*

70207101
70207102
70207103
70207104
70207105
70207106
70207107
70207108
70207109
70207110
70207111
70207112
70207113
70207114
70207115
70207116
70207117

0.0059413
0.0021783
0.0027719
0.0019345
0.001431

0.0004293
0.0035086
0.0545294
0.0139543
0.0482361
0.0740015
0.0875704
0.0744762
0.0487484
0.027824

0.0158766
0.008648

0.0052687
0.0019317
0.0024581
0.0017155
0.001269

0.0003807
0.0031114

0.0
0.0368032
0.0092697
0.0311534
0.0543939
0.0834485
0.0987496
0.0839838
0.0549716
0.031376
0.0179034
0.009752
0.0035563
0.0045633
0.0027719
0.0019345
0.0006837
0.0046852
0.0326368
0.0082203
0.0276266
0.0482361
0.0740015
0.0875704
0.0744762
0.0487484
0.027824
0.0158766
0.008648
0.0031537
0.0040467
0.0024581
0.0017155
0.0006063
0.0041548

0.0
0.0236168
0.0048177
0.0176384
0.0311534
0.0543939
0.0834485
0.0987496
0.0839838
0.0549716
0.031376
0.0179034
0.0057293
0.007579
0.0045633
0.0027719
0.0008851



70207118
70207119
70207120
70207121
70207122
70207123
70207124
70207125
70207126
70207127
70207128
70207129
70207130
70207131
70207132
70207133
70207134
70207135
*

70208101
70208102
70208103
70208104
70208105
70208106
70208107
70208108
70208109
70208110
70208111
70208112
70208113
70208114
70208115
70208116
70208117
70208118
70208119
70208120
70208121
70208122
70208123
70208124
70208125
70208126
70208127
70208128
70208129
70208130
70208131
70208132
70208133
70208134
70208135

70209101
70209102
70209103
70209104
70209105
70209106
70209107
70209108
70209109
70209110
70209111
70209112
70209113
70209114
70209115
70209116
70209117
70209118
70209119
70209120
70209121
70209122
70209123
70209124

0.0064183
0.0209432
0.0042723
0.0156416
0.0276266
0.0482361
0.0740015
0.0875704
0.0744762
0.0487484
0.027824

0.0158766
0.0050807
0.006721

0.0040467
0.0024581
0.0007849
0.0056917

0.0
0.0155184
0.0029362
0.0099799
0.0176384
0.0311534
0.0543939
0.0834485
0.0987496
0.0839838
0.0549716
0.031376
0.0106212
0.0130115
0.007579
0.0045633
0.0013462
0.0087291
0.0137616
0.0026038
0.0088501
0.0156416
0.0276266
0.0482361
0.0740015
0.0875704
0.0744762
0.0487484
0.027824
0.0094188
0.0115385
0.006721
0.0040467
0.0011938
0.0077409

0.0
0.0107484
0.0017755
0.0059307
0.0099799
0.0176384
0.0311534
0.0543939
0.0834485
0.0987496
0.0839838
0.0549716
0.0192496
0.0227476
0.0130115
0.007579
0.002226
0.0124126
0.0095316
0.0015745
0.0052593
0.0083501
0.0156416
0.0276266

70209125
70209126
70209127
70209128
70209129
70209130
70209131
70209132
70209133
70209134
70209135
%

70210101
70210102
70210103
70210104
70210105
70210106
70210107
70210108
70210109
70210110
70210111
70210112
70210113
70210114
70210115
70210116
70210117
70210118
70210119
70210120
70210121
70210122
70210123
70210124
70210125
70210126
70210127
70210128
70210129
70210130
70210131
70210132
70210133
70210134
70210135
70211101
70211102
70211103
70211104
70211105
70211106
70211107
70211108
70211109
70211110
70211111
70211112
70211113
70211114
70211115
70211116
70211117
70211118
70211119
70211120
70211121
70211122
70211123
70211124
70211125
70211126
70211127
70211128
70211129
70211130
70211131

0.0482361
0.0740015
0.0875704
0.0744762
0.0487484
0.0170704
0.0201724
0.0115385
0.006721

0.001974

0.0110074

0.0
0.0077592
0.0011766
0.0035881
0.0059307
0.0099799
0.0176384
0.0311534
0.0543939
0.0834485
0.0987496
0.0839838
0.0324572
0.041764
0.0227476
0.0130115
0.0037683
0.0184493
0.0068808
0.0010434
0.0031819
0.0052593
0.0088501
0.0156416
0.0276266
0.0482361
0.0740015
0.0875704
0.0744762
0.0287828
0.037036
0.0201724
0.0115385
0.0033417
0.0163607

0.0
0.0056127
0.000848
0.0024751
0.0035881
0.005936
0.0099799
0.0176384
0.0311534
0.0543939
0.0834485
0.0987496
0.0487229
0.0677128
0.041764
0.0227476
0.0068423
0.0283868
0.0049773
0.000752
0.0021949
0.0031819
0.005264
0.0088501
0.0156416
0.0276266
0.0482361
0.0740015
0.0875704
0.0432071
0.0600472
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70211132
70211133
70211134
70211135
5

70212101
70212102
70212103
70212104
70212105
70212106
70212107
70212108
70212109
70212110
70212111
70212112
70212113
70212114
70212115
70212116
70212117
70212118
70212119
70212120
70212121
70212122
70212123
70212124
70212125
70212126
70212127
70212128
70212129
70212130
70212131
70212132
70212133
70212134
70212135
®

70213101
70213102
70213103
70213104
70213105
70213106
70213107
70213108
70213109
70213110
70213111
70213112
70213113
70213114
70213115
70213116
70213117
70213118
70213119
70213120
70213121
70213122
70213123
70213124
70213125
70213126
70213127
70213128
70213129
70213130
70213131
70213132
70213133
70213134
70213135
*

70214101
70214102

0.037036

0.0201724
0.0060677
0.0251732

0.0
0.0044997
0.0005883
0.0018338
0.0026394
0.0041976
0.0065508
0.0110982
0.0199969
0.0351443
0.0613157
0.0900894
0.0536148
0.0900152
0.0614853
0.0357644
0.009805
0.0413612
0.0039903
0.0005217
0.0016262
0.0023406
0.0037224
0.0058092
0.0098418
0.0177331
0.0311657
0.0543743
0.0798906
0.0475452
0.0798248
0.0545247
0.0317156
0.008695
0.0366788

0.0
0.0036411
0.0004346
0.0013727
0.0020458
0.002862
0.0045633
0.0076744
0.0126617
0.0230868
0.0408789
0.0687304
0.047117
0.0987496
0.0839838
0.0549716
0.0161597
0.0610666
0.0032289
0.0003854
0.0012173
0.0018142
0.002538
0.0040467
0.0068056
0.0112283
0.0204732
0.0362511
0.0609496
0.041783
0.0875704
0.0744762
0.0487484
0.0143303
0.0541534

0.0
0.0028832



70214103
70214104
70214105
70214106
70214107
70214108
70214109
70214110
70214111
70214112
70214113
70214114
70214115
70214116
70214117
70214118
70214119
70214120
70214121
70214122
70214123
70214124
70214125
70214126
70214127
70214128
70214129
70214130
70214131
70214132
70214133
70214134
70214135
*

70215101
70215102
70215103
70215104
70215105
70215106
70215107
70215108
70215109
70215110
70215111
70215112
70215113
70215114
70215115
70215116
70215117
70215118
70215119
70215120
70215121
70215122
70215123
70215124
70215125
70215126
70215127
70215128
70215129
70215130
70215131
70215132
70215133
70215134
70215135
*

70216101
70216102
70216103
70216104
70216105
70216106
70216107
70216108
70216109

0.0003021
0.0008904
0.0013727
0.0020458
0.002862

0.0045633
0.0076744
0.0126617
0.0230868
0.0408789
0.0323989
0.0834485
0.0987496
0.0839838
0.0267438
0.1054541
0.0025568
0.0002679
0.0007896
0.0012173
0.0018142
0.002538

0.0040467
0.0068056
0.0112283
0.0204732
0.0362511
0.0287311
0.0740015
0.0875704
0.0744762
0.0237162
0.0935159

0.0
0.002279
0.0002915
0.0006148
0.0008904
0.0013727
0.0020458
0.002862
0.0045633
0.0076744
0.0126617
0.0230868
0.0188839
0.0543939
0.0834485
0.0987496
0.0403913
0.1757904
0.002021
0.0002585
0.0005452
0.0007896
0.0012173
0.0018142
0.002538
0.0040467
0.0068056
0.0112283
0.0204732
0.0167461
0.0482361
0.0740015
0.0875704
0.0358187
0.1558896

0.0
0.0020087
0.0001378
0.0005724
0.000689
0.0010282
0.0014999
0.0023479
0.003074

70216110
70216111
70216112
70216113
70216114
70216115
70216116
70216117
70216118
70216119
70216120
70216121
70216122
70216123
70216124
70216125
70216126
70216127
70216128
70216129
70216130
70216131
70216132
70216133
70216134
70216135
i

70217101
70217102
70217103
70217104
70217105
70217106
70217107
70217108
70217109
70217110
70217111
70217112
70217113
70217114
70217115
70217116
70217117
70217118
70217119
70217120
70217121
70217122
70217123
70217124
70217125
70217126
70217127
70217128
70217129
70217130
70217131
70217132
70217133
70217134
70217135
70217136
70217137
70217138
70217139
70217140
70217141
70217142
70217143
70217144
70217145
70217146
70217147
70217148
70217149
70217150

*
70218101

0.0052417
0.0087344
0.0148771
0.0124603
0.0361354
0.0627149
0.091531

0.0436826
0.2432647
0.0017813
0.0001222
0.0005076
0.000611

0.0009118
0.0013301
0.0020821
0.002726

0.0046483
0.0077456
0.0131929
0.0110497
0.0320446
0.0556151
0.081169

0.0387374
0.2157253

0.021059
0.006821
0.011387
0.006777
0.003982
0.002384
0.001530
0.001005
0.000696
0.000503
0.000364
0.000155
0.000236
0.000187
0.000148
0.000056
0.4341235
0.0067151
0.0131758
0.0100806
0.0086284
0.0065084
0.0049025
0.0037736
0.0029521
0.0023532
0.0020723
0.0008215
0.0014681
0.0011872
0.0008215
0.0003657
0.0058989
0.3732565
0.0059549
0.0116842
0.0089394
0.0076516
0.0057716
0.0043475
0.0033464
0.0026179
0.0020868
0.0018377
0.0007285
0.0013019
0.0010528
0.0007285
0.0003243
0.0052311

0.030053
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70218102
70218103
70218104
70218105
70218106
70218107
70218108
70218109
70218110
70218111
70218112
70218113
70218114
70218115
70218116
70218117
70218118
70218119
70218120
70218121
70218122
70218123
70218124
70218125
70218126
70218127
70218128
70218129
70218130
70218131
70218132
70218133
70218134
70218135
70218136
70218137
70218138
70218139
70218140
70218141
70218142
70218143
70218144
70218145
70218146
70218147
70218148
70218149
70218150

70219101
70219102
70219103
70219104
70219105
70219106
70219107
70219108
70219109
70219110
70219111
70219112
70219113
70219114
70219115
70219116
70219117
70219118
70219119
70219120
70219121
70219122
70219123
70219124
70219125
70219126
70219127
70219128
70219129

0.015984
0.033137
0.022785
0.013288
0.007828
0.004068
0.002479
0.001499
0.000994
0.000716
0.000265
0.000367
0.000255
0.000246
0.000050
0.087554
0.2308207
0.023373
0.0195305
0.0156191
0.0122112
0.0099958
0.007791
0.0061056
0.0045474
0.0035192
0.0015741
0.0025758
0.0018921
0.0016748
0.0006254
0.0090948
0.149977
0.1709743
0.020727
0.0173195
0.0138509
0.0108288
0.0088642
0.006909
0.0054144
0.0040326
0.0031208
0.0013959
0.0022842
0.0016779
0.0014852
0.0005546
0.0080652

0.023107
0.014457
0.036135
0.030536
0.019904
0.011400
0.006454
0.003652
0.002170
0.001313
0.000906
0.000358
0.000502
0.000326
0.000225
0.000091
0.074443
0.010128
0.2439828
0.0224243
0.0180677
0.0148771
0.0114851
0.0095029
0.0073034
0.0055968
0.0041658
0.0017649
0.0029998
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70219130
70219131
70219132
70219133
70219134
70219135
70219136
70219137
70219138
70219139
70219140
70219141
70219142
70219143
70219144
70219145
70219146
70219147
70219148
70219149
70219150
*

70220101
70220102
70220103
70220104
70220105
70220106
70220107
70220108
70220109
70220110
70220111
70220112
70220113
70220114
70220115
70220116
70220117
70220118
70220119
70220120
70220121
70220122
70220123
70220124
70220125
70220126
70220127
70220128
70220129
70220130
70220131
70220132
70220133
70220134
70220135
70220136
70220137
70220138
70220139
70220140
70220141
70220142
70220143
70220144
70220145
70220146
70220147
70220148
70220149
70220150
®

70221101
70221102
70221103
70221104
70221105
70221106

0.0023426
0.0017596
0.0007897
0.010335

0.122388

0.0086245
0.1749077
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0064766
0.0049632
0.0036942
0.0015651
0.0026602
0.0020774
0.0015604
0.0007003
0.009165

0.013939
0.009959
0.030732
0.036135
0.030536
0.019904
0.011400
0.006454
0.003652
0.002170
0.001313
0.000515
0.000749
0.000502
0.000326
0.000109
0.056955
0.0085224
0.022424
0.2433893
0.0224243
0.0180677
0.0148771
0.0114851
0.0095029
0.0073034
0.0055968
0.0023638
0.0035669
0.0029998
0.0023426
0.0008162
0.0123702
0.0919555
0.0075576
0.0192935
0.1669477
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0064766
0.0049632
0.0020962
0.0031631
0.0026602
0.0020774
0.0007238
0.0109698

0.007753
0.005832
0.020115
0.030732
0.036135
0.030536

70221107
70221108
70221109
70221110
70221111
70221112
70221113
70221114
70221115
70221116
70221117
70221118
70221119
70221120
70221121
70221122
70221123
70221124
70221125
70221126
70221127
70221128
70221129
70221130
70221131
70221132
70221133
70221134
70221135
70221136
70221137
70221138
70221139
70221140
70221141
70221142
70221143
70221144
70221145
70221146
70221147
70221148
70221149
70221150
ES

70222101
70222102
70222103
70222104
70222105
70222106
70222107
70222108
70222109
70222110
70222111
70222112
70222113
70222114
70222115
70222116
70222117
70222118
70222119
70222120
70222121
70222122
70222123
70222124
70222125
70222126
70222127
70222128
70222129
70222130
70222131
70222132
70222133
70222134

0.019904
0.011400
0.006454
0.003652
0.002172
0.000819
0.001047
0.000749
0.000502
0.000163
0.048750
0.0067416
0.018126
0.022424
0.2398707
0.0224243
0.0180677
0.0148771
0.0114851
0.0095029
0.0073034
0.0030634
0.0048972
0.0035669
0.0029998
0.0011766
0.01484
0.0700441
0.0059784
0.016074
0.0192935
0.1592527
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0064766
0.0027166
0.0043428
0.0031631
0.0026602
0.0010434
0.01316

0.004408
0.003298
0.011481
0.020115
0.030732
0.036135
0.030536
0.019904
0.011400
0.006454
0.003652
0.001278
0.001670
0.001047
0.000749
0.000238
0.036772
0.005292
0.014877
0.018126
0.022424
0.2394989
0.0224243
0.0180677
0.0148771
0.0114851
0.0095029
0.0039326
0.0064342
0.0048972
0.0035669
0.0013886
0.0181313
0.0538432
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70222135
70222136
70222137
70222138
70222139
70222140
70222141
70222142
70222143
70222144
70222145
70222146
70222147
70222148
70222149
70222150
*

70223101
70223102
70223103
70223104
70223105
70223106
70223107
70223108
70223109
70223110
70223111
70223112
70223113
70223114
70223115
70223116
70223117
70223118
70223119
70223120
70223121
70223122
70223123
70223124
70223125
70223126
70223127
70223128
70223129
70223130
70223131
70223132
70223133
70223134
70223135
70223136
70223137
70223138
70223139
70223140
70223141
70223142
70223143
70223144
70223145
70223146
70223147
70223148
70223149
70223150
*

70224101
70224102
70224103
70224104
70224105
70224106
70224107
70224108
70224109
70224110
70224111

0.0048269
0.0128028
0.016074

0.0192935
0.1566427
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0034874
0.0057058
0.0043428
0.0031631
0.0012314
0.0160787

0.002529
0.001801
0.006551
0.011481
0.020115
0.030732
0.036135
0.030536
0.019904
0.011400
0.006454
0.002166
0.002808
0.001670
0.001047
0.000372
0.027699
0.004332
0.0113632
0.014877
0.018126
0.022424
0.2387076
0.0224243
0.0180677
0.0148771
0.0114851
0.005194
0.0082415
0.0064342
0.0048972
0.0016907
0.0221434
0.0422483
0.0037271
0.0100768
0.0128028
0.016074
0.0192935
0.1547077
0.0198857
0.0160223
0.0131929
0.0101849
0.004606
0.0073085
0.0057058
0.0043428
0.0014993
0.0196366

0.001552
0.001069
0.003569
0.006551
0.011481
0.020115
0.030732
0.036135
0.030536
0.019904
0.011400
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70224112
70224113
70224114
70224115
70224116
70224117
70224118
70224119
70224120
70224121
70224122
70224123
70224124
70224125
70224126
70224127
70224128
70224129
70224130
70224131
70224132
70224133
70224134
70224135
70224136
70224137
70224138
70224139
70224140
70224141
70224142
70224143
70224144
70224145
70224146
70224147
70224148
70224149
70224150
*

70225101
70225102
70225103
70225104
70225105
70225106
70225107
70225108
70225109
70225110
70225111
70225112
70225113
70225114
70225115
70225116
70225117
70225118
70225119
70225120
70225121
70225122
70225123
70225124
70225125
70225126
70225127
70225128
70225129
70225130
70225131
70225132
70225133
70225134
70225135
70225136
70225137
70225138
70225139

0.003903

0.004633

0.002808

0.001670

0.000487

0.021321

0.003376

0.0093386
0.0113632
0.014877

0.018126

0.022424

0.2373372
0.0224243
0.0180677
0.0148771
0.0064077
0.0102714
0.0082415
0.0064342
0.0023373
0.0274169
0.0332196
0.0028012
0.0082814
0.0100768
0.0128028
0.016074

0.0192935
0.1529727
0.0198857
0.0160223
0.0131929
0.0056823
0.0091086
0.0073085
0.0057058
0.0020727
0.0243131

0.000950
0.000668
0.002174
0.003569
0.006551
0.011481
0.020115
0.030732
0.036135
0.030536
0.019904
0.006859
0.008448
0.004633
0.002808
0.000831
0.016679
0.0026341
0.007303
0.0093386
0.0113632
0.014877
0.018126
0.022424
0.2355622
0.0224243
0.0180677
0.0084217
0.0128631
0.0102714
0.0082415
0.00318
0.0344712
0.0263905
0.0023359
0.0062463
0.0082814
0.0100768
0.0128028

70225140
70225141
70225142
70225143
70225144
70225145
70225146
70225147
70225148
70225149
70225150
%

70226101
70226102
70226103
70226104
70226105
70226106
70226107
70226108
70226109
70226110
70226111
70226112
70226113
70226114
70226115
70226116
70226117
70226118
70226119
70226120
70226121
70226122
70226123
70226124
70226125
70226126
70226127
70226128
70226129
70226130
70226131
70226132
70226133
70226134
70226135
70226136
70226137
70226138
70226139
70226140
70226141
70226142
70226143
70226144
70226145
70226146
70226147
70226148
70226149
70226150

70227101
70227102
70227103
70227104
70227105
70227106
70227107
70227108
70227109
70227110
70227111
70227112
70227113
70227114
70227115
70227116

0.016074
0.0192935
0.1512677
0.0198857
0.0160223
0.0074683
0.0114069
0.0091086
0.0073085
0.00282
0.0305683

0.000689
0.000404
0.001321
0.002174
0.003569
0.006551
0.011481
0.020115
0.030732
0.036135
0.030536
0.011966
0.014959
0.008448
0.004633
0.001385
0.013296
0.001971
0.005597
0.007303
0.0093386
0.0113632
0.014877
0.018126
0.022424
0.2334157
0.0224243
0.0102078
0.0162816
0.0128631
0.0102714
0.0040757
0.0440907
0.0212581
0.0018283
0.0048316
0.0062463
0.0082814
0.0100768
0.0128028
0.016074
0.0192935
0.1496777
0.0198857
0.0090522
0.0144384
0.0114069
0.0091086
0.0036143
0.0390993

0.000485
0.000286
0.000832
0.001321
0.002174
0.003569
0.006551
0.011481
0.020115
0.030732
0.036135
0.017582
0.025150
0.014959
0.008448
0.002359
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70227117
70227118
70227119
70227120
70227121
70227122
70227123
70227124
70227125
70227126
70227127
70227128
70227129
70227130
70227131
70227132
70227133
70227134
70227135
70227136
70227137
70227138
70227139
70227140
70227141
70227142
70227143
70227144
70227145
70227146
70227147
70227148
70227149
70227150
*

70228101
70228102
70228103
70228104
70228105
70228106
70228107
70228108
70228109
70228110
70228111
70228112
70228113
70228114
70228115
70228116
70228117
70228118
70228119
70228120
70228121
70228122
70228123
70228124
70228125
70228126
70228127
70228128
70228129
70228130
70228131
70228132
70228133
70228134
70228135
70228136
70228137
70228138
70228139
70228140
70228141
70228142
70228143
70228144

0.011708

0.0015529
0.004166

0.005597

0.007303

0.0093386
0.0113632
0.014877

0.018126

0.022424

0.2303141
0.0125557
0.0200764
0.0162816
0.0128631
0.0047435
0.0570015
0.0173759
0.0013771
0.0037741
0.0048316
0.0062463
0.0082814
0.0100768
0.0128028
0.016074

0.0192935
0.1478577
0.0111343
0.0178036
0.0144384
0.0114069
0.0042065
0.0505485

0.000322
0.000246
0.000687
0.000920
0.001495
0.002440
0.003931
0.007287
0.013207
0.022269
0.033429
0.019619
0.032327
0.022229
0.012956
0.003705
0.008703
0.0012826
0.003309
0.004432
0.0058353
0.0073564
0.0098156
0.0119303
0.015791
0.018921
0.023542
0.2177081
0.0231716
0.0191754
0.0155343
0.0057081
0.0692445
0.0150024
0.0011374
0.0031443
0.0040561
0.0051747
0.0065236
0.0087044
0.0105797
0.0136112
0.016779
0.0202147



70228145
70228146
70228147
70228148
70228149
70228150

%
70229101
70229102
70229103
70229104
70229105
70229106
70229107
70229108
70229109
70229110
70229111
70229112
70229113
70229114
70229115
70229116
70229117
70229118
70229119
70229120
70229121
70229122
70229123
70229124
70229125
70229126
70229127
70229128
70229129
70229130
70229131
70229132
70229133
70229134
70229135
70229136
70229137
70229138
70229139
70229140
70229141
70229142
70229143
70229144
70229145
70229146
70229147
70229148
70229149
70229150
*

70230101
70230102
70230103
70230104
70230105
70230106
70230107
70230108
70230109
70230110
70230111
70230112
70230113
70230114
70230115
70230116
70230117
70230118
70230119
70230120
70230121

0.1387472
0.0205484
0.0170046
0.0137757
0.0050619
0.0614055

0.000268
0.000152
0.000524
0.000708
0.001014
0.001670
0.002773
0.004761
0.008324
0.015282
0.024778
0.017567
0.036135
0.030536
0.019904
0.005730
0.008295
0.001116
0.0029574
0.003567
0.004897
0.006434
0.008242
0.010271
0.0127412
0.0160431
0.0199704
0.012358
0.2247371
0.0224243
0.0180677
0.0068476
0.0856957
0.012972
0.0010481
0.0026226
0.0032759
0.0042347
0.0055413
0.0071581
0.0089206
0.0112988
0.0142269
0.0177096
0.0106925
0.1475337
0.0198857
0.0160223
0.0060724
0.0759943

0.000193
0.000110
0.000337
0.000524
0.000708
0.001014
0.001670
0.002773
0.004761
0.008324
0.015282
0.011999
0.030732
0.036135
0.030536
0.009945
0.006708
0.000820
0.002343
0.0029574
0.003567

70230122
70230123
70230124
70230125
70230126
70230127
70230128
70230129
70230130
70230131
70230132
70230133
70230134
70230135
70230136
70230137
70230138
70230139
70230140
70230141
70230142
70230143
70230144
70230145
70230146
70230147
70230148
70230149
70230150
®

70231101
70231102
70231103
70231104
70231105
70231106
70231107
70231108
70231109
70231110
70231111
70231112
70231113
70231114
70231115
70231116
70231117
70231118
70231119
70231120
70231121
70231122
70231123
70231124
70231125
70231126
70231127
70231128
70231129
70231130
70231131
70231132
70231133
70231134
70231135
70231136
70231137
70231138
70231139
70231140
70231141
70231142
70231143
70231144
70231145
70231146
70231147
70231148
70231149

0.004897
0.006434
0.008242
0.010271
0.0127412
0.0160431
0.0102714
0.022424
0.218907
0.0224243
0.0084588
0.1125296
0.0105515
0.0008507
0.00235
0.0026226
0.0032759
0.0042347
0.0055413
0.0071581
0.0089206
0.0112988
0.0142269
0.0091086
0.0192935
0.1483077
0.0198857
0.0075012
0.0997904

0.000142
0.000087
0.000235
0.000337
0.000524
0.000708
0.001014
0.001670
0.002773
0.004761
0.008324
0.006980
0.020115
0.030732
0.036135
0.014514
0.004641
0.000726
0.001760
0.002343
0.0029574
0.003567
0.004897
0.006434
0.008242
0.010271
0.0127412
0.0081885
0.018126
0.022424
0.2120865
0.010388
0.1483364
0.0087984
0.0005875
0.0018048
0.00235
0.0026226
0.0032759
0.0042347
0.0055413
0.0071581
0.0089206
0.0112988
0.0072615
0.016074
0.0192935
0.1528427
0.009212
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70231150
*

70232101
70232102
70232103
70232104
70232105
70232106
70232107
70232108
70232109
70232110
70232111
70232112
70232113
70232114
70232115
70232116
70232117
70232118
70232119
70232120
70232121
70232122
70232123
70232124
70232125
70232126
70232127
70232128
70232129
70232130
70232131
70232132
70232133
70232134
70232135
70232136
70232137
70232138
70232139
70232140
70232141
70232142
70232143
70232144
70232145
70232146
70232147
70232148
70232149
70232150
®

70233101
70233102
70233103
70233104
70233105
70233106
70233107
70233108
70233109
70233110
70233111
70233112
70233113
70233114
70233115
70233116
70233117
70233118
70233119
70233120
70233121
70233122
70233123
70233124
70233125
70233126

0.1315436

0.000105
0.000070
0.000206
0.000246
0.000363
0.000577
0.000747
0.001137
0.001880
0.003182
0.005778
0.004416
0.013646
0.022584
0.034108
0.015984
0.004768
0.000625
0.001822
0.001884
0.0026712
0.0031694
0.003902
0.005394
0.007338
0.009405
0.0107537
0.007025
0.015802
0.019520
0.023972
0.1897835
0.1797389
0.0078349
0.0005781
0.0013254
0.0019975
0.0023688
0.0028106
0.0035438
0.0045402
0.0059831
0.0076657
0.0095363
0.0060442
0.0137052
0.0169435
0.0205296
0.1425993
0.1593911

0.000094
0.000051
0.000138
0.000176
0.000227
0.000303
0.000416
0.000565
0.000804
0.001195
0.001838
0.001429
0.003955
0.006830
0.011385
0.006827
0.005899
0.000698
0.001829
0.002189
0.002627
0.003209
0.003919
0.004853
0.006101
0.007804
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70233127
70233128
70233129
70233130
70233131
70233132
70233133
70233134
70233135
70233136
70233137
70233138
70233139
70233140
70233141
70233142
70233143
70233144
70233145
70233146
70233147
70233148
70233149
70233150

®
70234101
70234102
70234103
70234104
70234105
70234106
70234107
70234108
70234109
70234110
70234111
70234112
70234113
70234114
70234115
70234116
70234117
70234118
70234119
70234120
70234121
70234122
70234123
70234124
70234125
70234126
70234127
70234128
70234129
70234130
70234131
70234132
70234133
70234134
70234135
70234136
70234137
70234138
70234139
70234140
70234141
70234142
70234143
70234144
70234145
70234146
70234147
70234148
70234149
70234150
*
70235101
70235102
70235103

0.010089
0.006536
0.015167
0.019917
0.026254
0.013785
0.4106357
0.0050243
0.000329
0.0007943
0.0010434
0.0012126
0.0017061
0.0020633
0.0024111
0.0029375
0.0037083
0.0049491
0.0032336
0.0072662
0.0092402
0.0116842
0.0062181
0.358434

0.022159
0.007178
0.011982
0.007131
0.004190
0.002508
0.001609
0.001058
0.000732
0.000529
0.000382
0.000164
0.000248
0.000196
0.000155
0.000059
0.442893
0.013649
0.025703
0.019312
0.014710
0.011308
0.008873
0.006976
0.005542
0.004464
0.003649
0.001680
0.002724
0.002216
0.001848
0.000713
0.005962
0.3038929
0.0059549
0.0116842
0.0089394
0.0076516
0.0057716
0.0043475
0.0033464
0.0026179
0.0020868
0.0018377
0.0007285
0.0013019
0.0010528
0.0007285
0.0003243
0.0052311

0.031623
0.016819
0.034868

70235104
70235105
70235106
70235107
70235108
70235109
70235110
70235111
70235112
70235113
70235114
70235115
70235116
70235117
70235118
70235119
70235120
70235121
70235122
70235123
70235124
70235125
70235126
70235127
70235128
70235129
70235130
70235131
70235132
70235133
70235134
70235135
70235136
70235137
70235138
70235139
70235140
70235141
70235142
70235143
70235144
70235145
70235146
70235147
70235148
70235149
70235150
70236101
70236102
70236103
70236104
70236105
70236106
70236107
70236108
70236109
70236110
70236111
70236112
70236113
70236114
70236115
70236116
70236117
70236118
70236119
70236120
70236121
70236122
70236123
70236124
70236125
70236126
70236127
70236128
70236129
70236130
70236131

0.023975
0.013982
0.008237
0.004281
0.002609
0.001578
0.001045
0.000753
0.000279
0.000386
0.000268
0.000259
0.000053
0.092128
0.202872
0.023616
0.020694
0.016370
0.013217
0.010206
0.007670
0.006396
0.005006
0.003771
0.001661
0.002870
0.002329
0.001609
0.000686
0.005090
0.077643
0.2586208
0.020727
0.0173195
0.0138509
0.0108288
0.0088642
0.006909
0.0054144
0.0040326
0.0031208
0.0013959
0.0022842
0.0016779
0.0014852
0.0005546
0.0080652

0.024314
0.015213
0.038022
0.032131
0.020944
0.011995
0.006791
0.003843
0.002284
0.001382
0.000953
0.000377
0.000529
0.000343
0.000237
0.000096
0.078332
0.010657
0.207539
0.022893
0.019073
0.015191
0.011957
0.009826
0.007412
0.005733
0.004478
0.001990
0.003112
0.002788
0.002142
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70236132
70236133
70236134
70236135
70236136
70236137
70236138
70236139
70236140
70236141
70236142
70236143
70236144
70236145
70236146
70236147
70236148
70236149
70236150
*

70237101
70237102
70237103
70237104
70237105
70237106
70237107
70237108
70237109
70237110
70237111
70237112
70237113
70237114
70237115
70237116
70237117
70237118
70237119
70237120
70237121
70237122
70237123
70237124
70237125
70237126
70237127
70237128
70237129
70237130
70237131
70237132
70237133
70237134
70237135
70237136
70237137
70237138
70237139
70237140
70237141
70237142
70237143
70237144
70237145
70237146
70237147
70237148
70237149
70237150
®

70238101
70238102
70238103
70238104
70238105
70238106
70238107
70238108

0.000681

0.005325

0.066016

0.008982

0.2558437
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0064766
0.0049632
0.0036942
0.0015651
0.0026602
0.0020774
0.0015604
0.0007003
0.009165

0.014667
0.010479
0.032337
0.038022
0.032131
0.020944
0.011995
0.006791
0.003843
0.002284
0.001382
0.000542
0.000788
0.000529
0.000343
0.000115
0.059931
0.008905
0.023596
0.198094
0.022893
0.019073
0.015191
0.011957
0.009826
0.007412
0.005733
0.002567
0.003887
0.003112
0.002788
0.001027
0.006995
0.050508
0.0075576
0.019886
0.2410262
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0064766
0.0049632
0.0020962
0.0031631
0.0026602
0.0020774
0.0007238
0.0109698

0.008158
0.006137
0.021166
0.032337
0.038022
0.032131
0.020944
0.011995



70238109
70238110
70238111
70238112
70238113
70238114
70238115
70238116
70238117
70238118
70238119
70238120
70238121
70238122
70238123
70238124
70238125
70238126
70238127
70238128
70238129
70238130
70238131
70238132
70238133
70238134
70238135
70238136
70238137
70238138
70238139
70238140
70238141
70238142
70238143
70238144
70238145
70238146
70238147
70238148
70238149
70238150

®
70239101
70239102
70239103
70239104
70239105
70239106
70239107
70239108
70239109
70239110
70239111
70239112
70239113
70239114
70239115
70239116
70239117
70239118
70239119
70239120
70239121
70239122
70239123
70239124
70239125
70239126
70239127
70239128
70239129
70239130
70239131
70239132
70239133
70239134
70239135
70239136

0.006791
0.003843
0.002286
0.000862
0.001102
0.000788
0.000529
0.000172
0.051297
0.007122
0.019011
0.023596
0.188964
0.022893
0.019073
0.015191
0.011957
0.009826
0.007412
0.003275
0.005025
0.003887
0.003112
0.001218
0.008129
0.043232
0.0059784
0.016074
0.019886
0.225303
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0064766
0.0027166
0.0043428
0.0031631
0.0026602
0.0010434
0.01316

0.004638
0.003470
0.012081
0.021166
0.032337
0.038022
0.032131
0.020944
0.011995
0.006791
0.003843
0.001345
0.001757
0.001102
0.000788
0.000250
0.038693
0.005568
0.015654
0.019011
0.023596
0.185867
0.022893
0.019073
0.015191
0.011957
0.009826
0.004128
0.006575
0.005025
0.003887
0.001445
0.011438
0.032610
0.004692
0.013193

70239137
70239138
70239139
70239140
70239141
70239142
70239143
70239144
70239145
70239146
70239147
70239148
70239149
70239150
*

70240101
70240102
70240103
70240104
70240105
70240106
70240107
70240108
70240109
70240110
70240111
70240112
70240113
70240114
70240115
70240116
70240117
70240118
70240119
70240120
70240121
70240122
70240123
70240124
70240125
70240126
70240127
70240128
70240129
70240130
70240131
70240132
70240133
70240134
70240135
70240136
70240137
70240138
70240139
70240140
70240141
70240142
70240143
70240144
70240145
70240146
70240147
70240148
70240149
70240150
*

70241101
70241102
70241103
70241104
70241105
70241106
70241107
70241108
70241109
70241110
70241111
70241112
70241113

0.016074

0.019886

0.2193359
0.0198857
0.0160223
0.0131929
0.0101849
0.0084271
0.0034874
0.0057058
0.0043428
0.0031631
0.0012314
0.0160787

0.002662
0.001895
0.006894
0.012081
0.021166
0.032337
0.038022
0.032131
0.020944
0.011995
0.006791
0.002279
0.002955
0.001757
0.001102
0.000392
0.029146
0.004558
0.012085
0.015654
0.019011
0.023596
0.183571
0.022893
0.019073
0.015191
0.011957
0.005508
0.008494
0.006575
0.005025
0.001822
0.013833
0.024563
0.003841
0.0100768
0.013193
0.016074
0.019886
0.2165864
0.0198857
0.0160223
0.0131929
0.0101849
0.004606
0.0073085
0.0057058
0.0043428
0.0014993
0.0196366

0.001633
0.001125
0.003755
0.006894
0.012081
0.021166
0.032337
0.038022
0.032131
0.020944
0.011995
0.004106
0.004875

60

70241114
70241115
70241116
70241117
70241118
70241119
70241120
70241121
70241122
70241123
70241124
70241125
70241126
70241127
70241128
70241129
70241130
70241131
70241132
70241133
70241134
70241135
70241136
70241137
70241138
70241139
70241140
70241141
70241142
70241143
70241144
70241145
70241146
70241147
70241148
70241149
70241150
70242101
70242102
70242103
70242104
70242105
70242106
70242107
70242108
70242109
70242110
70242111
70242112
70242113
70242114
70242115
70242116
70242117
70242118
70242119
70242120
70242121
70242122
70242123
70242124
70242125
70242126
70242127
70242128
70242129
70242130
70242131
70242132
70242133
70242134
70242135
70242136
70242137
70242138
70242139
70242140
70242141

0.002955
0.001757
0.000513
0.022435
0.003552
0.009999
0.012085
0.015654
0.019011
0.023596
0.181512
0.022893
0.019073
0.015191
0.006695
0.010585
0.008494
0.006575
0.002334
0.016164
0.018907
0.002994
0.0082814
0.0100768
0.013193
0.016074
0.019886
0.2151589
0.0198857
0.0160223
0.0131929
0.0056823
0.0091086
0.0073085
0.0057058
0.0020727
0.0243131

0.000999
0.000703
0.002288
0.003755
0.006894
0.012081
0.021166
0.032337
0.038022
0.032131
0.020944
0.007217
0.008889
0.004875
0.002955
0.000875
0.017551
0.002784
0.007685
0.009999
0.012085
0.015654
0.019011
0.023596
0.179489
0.022893
0.019073
0.008614
0.013407
0.010585
0.008494
0.003076
0.019693
0.014791
0.0023359
0.006477
0.0082814
0.0100768
0.013193
0.016074
0.019886



70242142
70242143
70242144
70242145
70242146
70242147
70242148
70242149
70242150
*

70243101
70243102
70243103
70243104
70243105
70243106
70243107
70243108
70243109
70243110
70243111
70243112
70243113
70243114
70243115
70243116
70243117
70243118
70243119
70243120
70243121
70243122
70243123
70243124
70243125
70243126
70243127
70243128
70243129
70243130
70243131
70243132
70243133
70243134
70243135
70243136
70243137
70243138
70243139
70243140
70243141
70243142
70243143
70243144
70243145
70243146
70243147
70243148
70243149
70243150
®

*

70244101
70244102
70244103
70244104
70244105
70244106
70244107
70244108
70244109
70244110
70244111
70244112
70244113
70244114
70244115
70244116
70244117

0.2144758
0.0198857
0.0160223
0.0074683
0.0114069
0.0091086
0.0073085
0.00282

0.0305688

0.000725
0.000425
0.001390
0.002288
0.003755
0.006894
0.012081
0.021166
0.032337
0.038022
0.032131
0.012591
0.015740
0.008889
0.004875
0.001457
0.013990
0.002073
0.005889
0.007685
0.009999
0.012085
0.015654
0.019011
0.023596
0.177602
0.022893
0.010618
0.016881
0.013407
0.010585
0.003942
0.024861
0.011790
0.001747
0.004963
0.006477
0.0082814
0.0100768
0.013193
0.016074
0.019886
0.2153694
0.0198857
0.0090522
0.0144384
0.0114069
0.0091086
0.0036143
0.0390993

0.000510
0.000301
0.000875
0.001390
0.002288
0.003755
0.006894
0.012081
0.021166
0.032337
0.038022
0.018500
0.026464
0.015740
0.008889
0.002482
0.012320

70244118
70244119
70244120
70244121
70244122
70244123
70244124
70244125
70244126
70244127
70244128
70244129
70244130
70244131
70244132
70244133
70244134
70244135
70244136
70244137
70244138
70244139
70244140
70244141
70244142
70244143
70244144
70244145
70244146
70244147
70244148
70244149
70244150
ES

70245101
70245102
70245103
70245104
70245105
70245106
70245107
70245108
70245109
70245110
70245111
70245112
70245113
70245114
70245115
70245116
70245117
70245118
70245119
70245120
70245121
70245122
70245123
70245124
70245125
70245126
70245127
70245128
70245129
70245130
70245131
70245132
70245133
70245134
70245135
70245136
70245137
70245138
70245139
70245140
70245141
70245142
70245143
70245144
70245145

0.001605
0.004383
0.005889
0.007685
0.009999
0.012085
0.015654
0.019011
0.023596
0.175443
0.012793
0.021014
0.016881
0.013407
0.004903
0.033179
0.010383
0.0013771
0.003694
0.004963
0.006477
0.0082814
0.0100768
0.013193
0.016074
0.019886
0.2145155
0.0111343
0.0178036
0.0144384
0.0114069
0.0042065
0.0505485

0.000339
0.000259
0.000723
0.000968
0.001573
0.002567
0.004136
0.007668
0.013897
0.023432
0.035175
0.020644
0.034016
0.023390
0.013633
0.003898
0.009157
0.001346
0.003482
0.004664
0.006044
0.007759
0.010247
0.012642
0.016615
0.020139
0.024772
0.164633
0.023789
0.020265
0.016155
0.005827
0.040647
0.007718
0.0011374
0.002935
0.003930
0.0051747
0.0065236
0.0087044
0.0105797
0.014003
0.016779
0.020877
0.2093411
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70245146
70245147
70245148
70245149
70245150
*

70246101
70246102
70246103
70246104
70246105
70246106
70246107
70246108
70246109
70246110
70246111
70246112
70246113
70246114
70246115
70246116
70246117
70246118
70246119
70246120
70246121
70246122
70246123
70246124
70246125
70246126
70246127
70246128
70246129
70246130
70246131
70246132
70246133
70246134
70246135
70246136
70246137
70246138
70246139
70246140
70246141
70246142
70246143
70246144
70246145
70246146
70246147
70246148
70246149
70246150
*

70247101
70247102
70247103
70247104
70247105
70247106
70247107
70247108
70247109
70247110
70247111
70247112
70247113
70247114
70247115
70247116
70247117
70247118
70247119
70247120
70247121
70247122

0.0205484
0.0170046
0.0137757
0.0050619
0.0614055

0.000282
0.000160
0.000551
0.000745
0.001067
0.001757
0.002918
0.005010
0.008759
0.016081
0.026072
0.018485
0.038022
0.032131
0.020944
0.006029
0.008728
0.001174
0.003156
0.003753
0.005153
0.006770
0.008672
0.010808
0.013535
0.017132
0.021125
0.013004
0.175058
0.022893
0.019073
0.007047
0.048713
0.007356
0.000990
0.0026226
0.003163
0.004343
0.005706
0.007309
0.009109
0.0112988
0.0142269
0.0177096
0.010959
0.2224254
0.0198857
0.0160223
0.0060724
0.0759943

0.000203
0.000116
0.000355
0.000551
0.000745
0.001067
0.001757
0.002918
0.005010
0.008759
0.016081
0.012626
0.032337
0.038022
0.032131
0.010464
0.007058
0.000863
0.002465
0.003156
0.003753
0.005153



70247123
70247124
70247125
70247126
70247127
70247128
70247129
70247130
70247131
70247132
70247133
70247134
70247135
70247136
70247137
70247138
70247139
70247140
70247141
70247142
70247143
70247144
70247145
70247146
70247147
70247148
70247149
70247150
*

70248101
70248102
70248103
70248104
70248105
70248106
70248107
70248108
70248109
70248110
70248111
70248112
70248113
70248114
70248115
70248116
70248117
70248118
70248119
70248120
70248121
70248122
70248123
70248124
70248125
70248126
70248127
70248128
70248129
70248130
70248131
70248132
70248133
70248134
70248135
70248136
70248137
70248138
70248139
70248140
70248141
70248142
70248143
70248144
70248145
70248146
70248147
70248148
70248149
70248150

0.006770
0.008672
0.010808
0.013535
0.017132
0.010761
0.023596
0.175977
0.022893
0.008712
0.061947
0.005948
0.000727
0.002077
0.0026226
0.003163
0.004343
0.005706
0.007309
0.009109
0.0112988
0.0142269
0.0091086
0.019886
0.2309048
0.0198857
0.0075012
0.0997904

0.000149
0.000092
0.000247
0.000355
0.000551
0.000745
0.001067
0.001757
0.002918
0.005010
0.008759
0.007344
0.021166
0.032337
0.038022
0.015272
0.004884
0.000764
0.001852
0.002465
0.003156
0.003753
0.005153
0.006770
0.008672
0.010808
0.013535
0.008718
0.019011
0.023596
0.181358
0.010556
0.078332
0.004116
0.000644
0.001560
0.002077
0.0026226
0.003163
0.004343
0.005706
0.007309
0.009109
0.0112988
0.0072615
0.016074
0.019886
0.2449005
0.009212
0.1315436

70249101
70249102
70249103
70249104
70249105
70249106
70249107
70249108
70249109
70249110
70249111
70249112
70249113
70249114
70249115
70249116
70249117
70249118
70249119
70249120
70249121
70249122
70249123
70249124
70249125
70249126
70249127
70249128
70249129
70249130
70249131
70249132
70249133
70249134
70249135
70249136
70249137
70249138
70249139
70249140
70249141
70249142
70249143
70249144
70249145
70249146
70249147
70249148
70249149
70249150
*

70250101
70250102
70250103
70250104
70250105
70250106
70250107
70250108
70250109
70250110
70250111
70250112
70250113
70250114
70250115
70250116
70250117
70250118
70250119
70250120
70250121
70250122
70250123
70250124
70250125
70250126
70250127

0.000110
0.000073
0.000217
0.000259
0.000381
0.000608
0.000786
0.001196
0.001978
0.003348
0.006080
0.004647
0.014359
0.023763
0.035890
0.016819
0.005017
0.000658
0.001918
0.001982
0.002857
0.003372
0.004105
0.005676
0.007722
0.009897
0.011518
0.007392
0.016628
0.020540
0.025224
0.169203
0.096200
0.004228
0.000555
0.001616
0.001670
0.0023688
0.0028106
0.003460
0.004783
0.006508
0.008341
0.0095363
0.006230
0.014013
0.017310
0.021258
0.2354982
0.1593911

0.000099
0.000054
0.000145
0.000186
0.000239
0.000319
0.000437
0.000595
0.000846
0.001257
0.001935
0.001503
0.004162
0.007187
0.011980
0.007184
0.006207
0.000734
0.001925
0.002304
0.002764
0.003377
0.004124
0.005106
0.006420
0.008211
0.010616
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70250128
70250129
70250130
70250131
70250132
70250133
70250134
70250135
70250136
70250137
70250138
70250139
70250140
70250141
70250142
70250143
70250144
70250145
70250146
70250147
70250148
70250149
70250150

0.006878
0.015960
0.020957
0.027626
0.014505
0.425306
0.005231
0.000619
0.001622
0.001942
0.002329
0.002846
0.003476
0.004303
0.005410
0.006920
0.008947
0.005796
0.013450
0.017662
0.023282
0.012225
0.282792

% End of Input Deck
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