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SUMMARY

It is essential to have an accurate prediction of core coolant and fuel temperature distribution in the liquid
metal reactor (LMR) core thermal hydraulic design, because of the design limits are imposed on the maximum
temperatures of claddings and fuel pins in the sodium cooled LMRs.

Due to the high thermal conductivity of the sodium, the transverse interassembly heat transfer may have a
significant effect on the temperature profile within the subassembly, especially when it is adjacent to
considerably hotter or colder subassemblies. Therefore, the interassembly heat transfer calculation should be
considered in the LMR core thermal hydraulic design and analysis. For multi-assembly analysis, the
interassembly heat transfer model was added in the MATRA-LMR code and the code was extended a single
assembly analysis to multi-assembly analysis, i.e., a whole core code. For the assessment of the development
status with interassembly heat transfer, the benchmark calculations were performed with SLTHEN and THI3D
codes using the 7-assembly problems. It is founded that the subassembly mixed mean coolant temperature has
been changed as an effect of the interassembly heat transfer. And the maximum temperature change was found
in the non-fueled subassembly which is considerably colder than the fueled subassemblies.
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5=011

(George etal, 1979 ; Carelli et al, 1978)

(heterogeneous)

(Chang, 1977 ; Wei, 1978).

2 E 7 } 7l|^-S|Sitq-. cfl^^^l ^^-^.fe THI3D (Sha, 1976), CORE-3D (Khan, 1977), TRITON
(Carelli, 1978), COBRA-WC (George, 1980), rze | j l SLTHEN (Yang, 1997) T?°1 Si 4 .

1fe MATRA-LMR SHS]

* 7 l # § > ^ ^ ^ , o]n|| $•%%}£ <£#•<£: # 3 H ^ t ^ 5 £ ^11 i ^ S r 5 t 4 . ^ ^ XX08, EBR-

II, TED 7-^^^] 3]#-§- ^ ^ 7 l # S E ^ 7^]A!-la4-# alHf-^.S.^1 MATRA-LMR 3Efil ^^fl

^ ^ f-i-

2. MATRA-LMR 3.^

2.1.

MATRA-LMR (Multichannel Analyzer for Transient and steady-state in Rod Aray-Liquid Metal Reactor)xr

5-^V-i: COBRA 2 E [Wheeler, 1976]°)] ^-J l %14. COBRA (COolant Boiling in Rod Arrays) S E

4 4^5-fe" ^ 3 3 . ° - ^ ^^7]|S1 controlvolume^-
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COBRA-IV-i
l MATRA S^7> 7 D t £ ) 8 4 [-n-^#, 1997].
COBRA 3 £ 7 }

subroutine^ S-#-§-

2.S. 41^1-g. double precision^-

9X5.^ Sl-S^. 1-̂ fl, Fortran 66^-S. *H33 S E ^ f Fortran 90-^-S.

british british4 SI

node 0.14, MATRA«fl^fe " I * 7 > ^ ^ o.
blockage^ ^ - ^ § ^ A ] #>§ ^.^.s) n o d e l - 4^1

MATRAfe

^.S^ 2E

^tlr 4 * ^ # cfl̂ l if"6))

2 £ wire-wrap^]

-JMI7}

Novenstern (1972), Chiu-Rohsenow-Todreas (1978), Cheng-Todreas (1986)-§-

1 ^ ^ 3 . ^ wire-wrap^:

Type 1 (Interior)

Type 3
(Corner

Type 2(Edge)
,, Pin diameter

Wire diameter

wire-wrap

O.5. Ol ofl
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COBRA-IV-I

CDC CYBER Version
British Unit
Complicated Program
Structure (Fortran66)

Uniform Axial Noding

PYVR

MATRA- a

IBM PC and HP W/S
Version

« Variable Unit

' Simplified Structure
(Fortran90)

Non-uniform Axial
Noding

Water Properties
(Tabularform )

Heat Transfer
Coefficients for Water

Old Pressure Drop
Model

-c LMR

I MATRA-LMR

• Sodium Properties
(> 1 the Code as Default]

1 Meat Transfer

* oefficient for Sodium

New Pressure Drop
Model with Wire Wi.ip

vVhole Core Modeling
(Multi-assembly )

' Inter-assembly Heat
transfer

Numerical Technique
Enhancement

Flow Redistribution
Model

2. MATRA-LMR SLE. 7 l ) t
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2.2.

Interassembly gap
(Na)

Assembly Duct (HT9) Assembly Duct (HT9)

Wall Node d. <-

f 4

Subchannel

3. at
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MATRA-LMR 2 E f e

a]

1- ^ Sic)-, ojnfl ^ nodefe

$14. node* ^ - 4 ^-cf (George, 1980).

node^ w i

2kn

kn

Re

Pr

Dh

l/(td/kd)

l/(tn/2kn)

t,,'

= (7. + 0.025-(Re-Pr)08Hkn/Dh):(Lyon-Martinelli

(HT9)

Reynold T ( = p-V-Dh/n)

Prandtl ^ ( = Cp-|i/k11)

= 4-A/Pw)

^i effective heat capacitance
2(pdCpdtd) + (pnCpntn) : (2 duct wall) + (sodium gap)
Wall node thickness (2td + t j
Effective wall node thickness for heat generation (2td)

^ Lyon-Martielli

tfl^- * •
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heat capacitance & £ 27fl3 ^B^ozf =L A>o]

Sl-o.

tfl*}-
effective

U2T2

fit

}~k7 (4)

( U Ofl^-Sj

h-h

T-f
(specificheat)

c c \ c
C^P <-p j ^p

\ c cp) Cp

~ _ /!,

(5)

(6)

(7)

time step

time step °}51, iteration

(4)

' p ^p

rptl

'"A7

(8>

matrix*

heating)

° H «fl^ Gauss-Seidel

#*}#<% (gamma

h = 1/2 • FFD + td
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FFD = 9m- 7d°] (flat to flat inside distance)

V,

2-h-tan30 :

6 - ( l / 2 - h - D J

A t-L : ^ B «

4.

q'" (kW/m3)

= q,y'"tw'D,vPaP,Ax (9)

(10)

XI4.
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+-t'w [qm(AssA) • Pa(AssA) • P,(AssA)+qm(Ass.2) • Pa(Ass.2) • P,{Ass.2)\

(11)

2.3.

MATRA-LMR 3 E

22 ) ( 4 3

^ 2 3 )

61 > \ 2° / \ /

37 ) \ 8 / ( 1 0

\ /
( 2 )

5

59 ) ( 18

35

58 ) ( 1 7

y /
34

y /
33 ) ( 15 ) ( 29

56 ) ( 32 ) ( 3 0

55 ) (31

V~ <52
53

MATRA-LMR 2 E

5. MATRA-LMR S H S ) 61



300

6 ^ MATRA-LMR 4.

node ^ «

wire-wrap i t

(single phase) ^-g-

i r 12711,

r f l ^

MATRA-LMR

^ ^ ^71]A]

6. MATRA-LMR 2 E
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3.

3.1. 3.B. 7i|J3L

SLTHEN 1 H

MATRA-LMR ^ SABRE4 (MacDougall, 1984) 3 = .

(Massachusetts Institute of Technology)-^] ^

Aj~g-£]j7 o i f e

5d4.

£ 7 f 1 9 7 0 ^ %•& MIT

ENERGY S - t ^

ENERGY S-^-i- 5-^:^-5. 1970\i^ f^^r^l MIT^l^ ENERGY (Khan, 1975)2)- SUPERENERGY

(Chen, 1975)i2JEL7]- ? M ^ I ^ 4 . ENERGY aLELfe ^ 1 ^ 1 SrM-4] c f l ^ A ^ sfl^o] 7^5]-^- ,

SUPERENERGYfe 4 ^ % ^ ^fl^0] 7pg-s}-£.s. 7 ^ 5 ) ^ ^ - . 1980\ltfl2: SUPERENERGYfe 4^1

SUPERENERGY-23. Pacific Northwest Laboratory (PNL)°ll ^ «fl 7fl ̂ 5 ) Si 4 . <̂  7] 4] M fe %*]} rfl ^-A]

^ s f £ - 4 7flAji)^cl-. 1995^^1 fe SUPERENERGY-2

Hot spot * H £ t t ^7f§]-^ Argonne National

Laboratory (ANL)°11 2]s1H SE2-ANL 2 E S 7M=]S i4 [Yang, 1995]. ^Uj\o\]A^

SUPERENERGY-2€- 7fl A^§].O^ SLTHEN (Steady-state LMR core Thermal Hydraulics analysis code based on

ENergy model)o] 7fl1!-5)84 [Yang, 1997]. SUPERENERGY-2 3H<>)Hfe 6\}^^} HJ

(Explicit)̂ : 4-8-«rfe^, ^$\i%qq -tSHJ-S ^ ^ i mesh r̂
mesh-l: ^ ^ 4^1 4 ^ ^

l̂ ^%^fl^ gap A}

(Explicit)^-

. °H1

0 -*

9 = (Implicit), 9=1/2*1^ Crank-Nicholson

[Yang, 1997]i 4 4 4

4 4
ENERGY7]-

4^4. ^,
ducH

fe ^JAS. 4 4 ^ 4 [^^^4, 1998]. ENERGY 2.14

eddy
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Novendstern, Chiu-Rohsenow-Todreas, Cheng-Todreas^r

SLTHEN 2 2 . 1 34HE1 ENERGY S-f

-fe eddy I H M I T ^ wire-wrapi -̂Sfl duct

-*r-§-sH
3 M 4 . H}ig wire-wrap -S

-fV* blockage

[Yang, 1995].

ENERGY

4-8-* S ^

* Rngipn I

-*• Region II ,

7. SLTHEN a =.

THI3D a n

THI3D (Thermal Hydraulic Interaction in 3 Dimensions) 3.1

(multichannel) "s^r^

, i=KHt<>lHoj

Si4. THI3D

multipoint

. THI3D 2 E r

JlB]5rx] ^ r ^ multiassembly

-8-3.3.

multipin

Multipin

- 1 1 -



5flc|-. Multiassembly

multiassembly

^1 multipin ^ multiassembly a l t

OUTLET PLENUM

t ., t ; t : t ) t : t : t

t ' t ! t ! t ! t ! t ; t
INLET PLENUM

8. THI3D multi-pin

[Sha, 1976]. 84 9fe

. Heated length .
or heated and ••

; unheated length i

OUTLET PLENUM

t I t I t I t I f I t I t

. . . A . . . . . 4 . . . . . . A . . . . A . . .

- t -

-t--t"

. . A . .

. . A . . .

Unheated
length

Heated length

• Unheated
length

" Orifice

INLET PLENUM

9. THI3D multi-assembly
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THI3D

- Lumped parameter*

- \+^- Reynolds stress

node

0 ) ^ SUfe

^ wire-wrapo]i4

. THI3D S S ^ A ^

- Newton-Raphson

(Cross-flow Area Reduction Method)^:

fe Jacobi
SV

3.2.

MATRA-LMR°11

. XX08 ^ ^ (George, 1980)

28.5 £ 32.1

- 13-



o)

77H, 1971), 197fl, rod*

XX08 fe rod 61

I

i. xxo8 a t 3 IN

Rod
information

Initial
conditions

Calculation
parameters

Correlation

Input parameters
Number of rods

Rod diameter (m)
Rod pitch (m)

Wire wrap diameter (m)
Wire wrap pitch (m)

Rod pitch/rod diameter
Duct inside flat-to-flat distance (m)

Total length (m)
System pressure (Pa)
Inlet temperature (C)
Inlet mass flow (kg/s)

Subassembly power (kW)
Axial power distribution
Radial power distribution
Wire pitch fraction (5 )

Turbulent mixing factor ((3 )
Conduction shape factor (Gk)

Number of axial nodes (MATRA-LMR)
Pressure drop model (Novendstem)

Heat transfer model

,;•.;: V a l u e s . •:;::/.• >.V.

61
4.42E-3

5.664 E-3
1.245E-3
0.1524
1.282

5.613E-2
0.6096
1.379E5

351
0.8075
110.1

nonuniform
nonuniform

0.1667
0.01
0.5
24

0.3 ̂ Re"""

Lyon-Martinelli

duct duct
1.016E-3

3.81 E-3

hvnp

1
I

Inner duct

4.65E-2 m

5.61 E-2m

1
1

flow flow flow

10. XX08 ol
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MATRA-LMR

MATRA-LMR S S .

*l| XX08

100%

i f

geometry

1447)1^

wrap optioni

fe XX08 3L

=fe 617fl,
MATRA-LMR S E S j rod
S f e 1207fl, O ] ^ ^ E ^ .

^r Novendstem

. Wire-

Double Ducts

11. XX08
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37)1

fe 103711, ^ - ^ S f e 2167fl, gap ^Mr 2887HS

. MATRA-LMR S S S ]

rod ^41 ^TllSJlol 7711S] rod4 12

r o d ^

0.018768 MBtu/hr
1536 Ibm/hr

0.0284
(2)

power
flowrate

power-to-flow

0.37261 MBtu/hr
4574 Ibm/hr

0.189
(7)

0.35964 MBtu/hr
7136 Ibm/hr

0.117
(3)

(6)
0.18221 MBtu/hr

2260 Ibm/hr
0.188

(4)
0.54424 MBtu/hr

8059 Ibm/hr
0.157

(5)
0.57529 MBtu/hr

8059 Ibm/hr
0.166

12.
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SLTHEN

3.7], ], wire-wrap

node ^ node# is}jL

Sî l (P) ^ 2?E. ^lo] (D)

Wire-wrap A 4 (Dw) ^ r^JE. ^3o] (H)

f|̂  4 °12] 7iel (DF) ^ ^ 1 (tD)

t^ (bypass gap), ^ ] (&) ^ U]^-

Interassembly Gap Outer Duct Wall

Edge
Subchannel

Bypass Gap

13. SLTHEN

Inner Duct Wall

XX08

- 17 -



meshfe

^ XX08

134 £°

SLTHEN SL^.

meshfe
explicit ^ A

eddy

4 explicit

XX08 fe MATRA-LMR r̂ mesh ^ » 24S

^ ^ ^ meshl- |

SLTHEN-fr 1207fl

0,4.

mesh

MATRA-LMR4 £-& S^-t-

1 0

3

RD
iioJ
OK
o

- 18-



Interassembly Gap

Coarse Mesh
Assembly

^ 14. ^f-;

Fine Mesh
Assembly

] u)

eddy

mesh £L7]7> ^r mesh

fe €• rnesh^] mesh

mesh

<g*\ oi^-^j. 4 2 } ^-o

explicit H
o
v1j t|]-t!

*!-§• (fully explicit scheme)0] ^ H , 97} 19J

. 97} 1/2°! ^-T-^lfe crank-nicolson ^ ^ ^ . 5 . ?]]•

-g-̂ j

s)«fl 67} 0°J ^^>

(fully implicit scheme)^

L MATRA-LMR°1] ̂ i fe- -g-^ ^}

-& Gauss-Seidalt-

THI3D

THI3D pin
}^S}4 ojnfl

- 19-



THI3D SHoflAl cj- ;§j^f l 7])^o]^- MATRA-LMR°]

4 SLTHEN^- £<>1

t t

option°l $14 . ^7]-M ^ ^ ^^-Sfl option ^V-g-A] 7fl<& ^ ^ - ^ r MATRA-LMR21
option A>-§-A]o)]fe B>;gwovtg: ^ . ^ « o } ^ ^ ^ t ^ ] ^ } - ^£o f l o } ^ ^

THI3D S=.«1|-H 4 =g]^ l option-!: ^>-§-S|-^fe e ^ - ^ 1 ? ] ^ - a j £ z}-

XX08 7-

4 ^ 3 1 option i l4fe ^ ^ ^ * ) 1 option :̂
. «>H pin# ^^"^14 4 ^ « U , ttS. ^Bflfe hexagonal* ^-§-5M,

THI3D hexagonal £ 1 ^ 1 ^ ^ ^B7l- &3L,

4 . ^ ^ 15 ^ 16^: XX08 7 - ^ ^ l S-̂ ilHl tflsfl #<£ ^^^ ^XJ-A] ^ . ^ s ^ J l $3) ^ 4
hexagonal

- 2 0 -



15. XX08 3.$ 3 I N (61 pin)

16. hexagonal

- 2 1 -



XX08 I t

7 7flSi

. XX08

i f
457 °C

fe 459 °C S 2°C

140

128 J f^S7>

O

520-

500-

"ro 480

Q.

d)

H 460

"3
O

440-

420

D— matra-lmr(single)
•— matra-lmr(multi)

Single: Tavs= 457.2

Multi :Tav9= 459.4

140 116 89 88 49 48 21 20 5 2 11 12 33 34 67 68 104 128

Subchannel No.

17. XX08 (MATRA-LMR)

A

- 2 2 -



HH

457

473, 480, 493, 494

2, 396, 443

4,5,6,7?!

I f 3 IN Si
18

I t

460

0)

s.
E

4 5 5 -

4 5 0 -

445 -

440 -

435-

430 -

425-

420

- • - • - •

"CS«

Single: Tavg=457.2

Mult! :Tavfl=459.4

— D — matra-lmr(single)
—•— matra-lmr(multi)

(2)
Tav9=396

(3) (4)
^ = 4 7 3

(5) !(6) (7)
Tavo=493

121 122 123 124 125 126 127 126 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144

Subchannel No.

18. XX08

SLTHEN^l MATRA-LMRi

] ^ 7
MATRA-LMR?]

2 °C ^

(MATRA-LMR)

SLTHEN il THI3D

x\°}7\ ^ 10 °C ol4- 2^1

• 25 °C O14. 3, 4,5«i

fe 459

- 2 3 -



13 °C

500-

480-

460-

2 440-1
©
Q.

© 420-1

©
^ 400-
O

380-

360

3.3. EBR-117-^tN

EBR-II7-31MII

«H 5a .̂ I t
5. 2°1] 4
MATRA-LMR

91-pin^.

i - MATRA-LMR
-O- SLTHEN

-A-THI3D
x Single

2 3 4 5 6

Assembly No. (Multi Case)

19. XX08

(Yang, 1997)fe

fe 61-pin«>H

I f

014.

(fully implicit scheme)^

. 67fl5] ^ ^ ^^"^ l fe ^ ^ 17H3 7-pin, 171)2] 61-pin, IXB^JI 47fl^

AM- MATRA-LMR S L i ^ i f e 3.^- *^S)-7l | 7-pin,

SLTHEN ^ THI3D

-n-Al-«l-4. SLTHEN ^ 1 ^ '

°ll tfltb 5Ll3!01]*| -s^ll pin

XX08

MATRA-LMR4

12 SLTHEN 2 E f e
E°J MATRA-LMR^fe

. THI3D

MATRA-LMR

- 2 4 -



lfe THI3D MATRA-LMR 2 E

THI3D

5.13

a 2. EBR-II

.-. ,. . . ̂ ,

Rod
information

Initial
conditions

Calculation
parameters

Correlation

Input parameters
Number of rods

Rod diameter (m)
Rod pitch (m)

Wire wrap diameter (m)
Wire wrap pitch (m)

Rod pitch/rod diameter
Duct inside flat-to-flat distance (m)

Total length (m)
System pressure (Pa)
Inlet temperature (C)
Inlet mass flow (kg/s)

Subassembly power (kW)
Axial power distribution
Radial power distribution
Wire pitch fraction ( 8)

Turbulent mixing factor (P )
Conduction shape factor (Gk)

Number of axial nodes (MATRA-LMR)
Pressure drop model (Novendstern)

Heat transfer model

Values
61

5.842E-3
6.909E-3
1.067E-3
0.1524
1.183

5.817E-2
1.402

1.013E5
371

2.4537
530

nonuniform
nonuniform

0.0667
0.01
0.5
138

0.316Re-°2:>

Lyon-Martinelli

- 2 5 -



20. EBR-II 61-pin i

7 pins

0,02 MWth

91 pins
0.154

3
0.55 MWth

no. of pins
power/flow

ass. number
power

flowrate

91 pins
0.154

7
0.60 MWth
30879 Ib/hr

61 pins
0.216

1
0.53 MWth
19474 Ib/hr

91 pins
0.162

4
0.63 MWth
30866 Ib/hr

91 pins
0.120

6
0.37 MWth
24415 ib/hr

61 pins
0.124

5
0.41 MWth
19772 Ib/hr

: Heat
Conduction

21. EBR-II 7-

22 fe EBR-II

^*1^ If
•f

MATRA-LMR

t3 -A- =3

-]—P-5EL

rd O

AF°HI 7-\°\A MATRA-LMR

^°\] X i ^ ^ i ^ SLTHEN SLE.7} MATRA-LMR^l

23^: 4 SIB. (MATRA-LMR, SLTHEN, THI3D)2]

=1 <$£: ^ 20 Si4.

1- 44^ 5H4.

8°C7} ^-g-

2iol|^i iL^-o]

n*y 22
541 oC?]i;-]l «V

14- SLTHEN

i 4.

232] MATRA-LMR « 4̂
4.

- 2 6 -



680-

640-
O

?
2 600
2
0)
Q.E
0

CO

"3
O

560-

520-

480-

MATRA-LMR(S) v Tawg=540.6

MATRA-LMR(M): Tavg=532.5
SLTHEN(S): Tavg=540.3

SLTHEN(M):Tav

- D — MATRA-LMR(single)

- • — MATRA-LMR(multi)

- o — SLTHEN(single)

-•—SLTHEN(multi)

116 89 88 49 48 21 20 5 2 11 12 33 34 67 68 104

Subchannel No.

22. EBR-II I S

m

(0
a;
Q.
E
a>

+-•
3

o

540-

520-

500-

480-

460-

440-

- • - MATRA-LMR
- O - SLTHEN
- A - THI3D

+ Single

2 3 4 5

Assembly No.

23. EBR-II

- 2 7 -



3.4. TED 7-

TED 7-^ tNl (Yang, 1995)fe
(TED : thermal expansion difference temperature monitors)0)]

^ ^ f f e 3 H 4 . ° H EBR-II - ^ ^ ^ l f e i c ^ H 1671]S]
63771]^ ^ ^

-g-

A

F

TED X494 7- TED X495 7 - ^ ^ ) 3.3]

B
Blanket

Reflector

C

D

Blanket

Reflector

10

24. TED 7-

- 2 8 -



TED X495 7-

61-pin

3L

X494

pin

X495
a]

p i n -"£T

61 pins
0.1396

2
0.69 MWth
39216 Ib/hr

61 pins
0.1682

3
0.70 MWth
33028 Ib/hr

61 pins
0.1156

7
0.73 MWth
50132 Ib/hr

61 pins
0.1254

1
0.62 MWth
39254 Ib/hr

61 pins
0.09265

4
0.42 MWth
35980 Ib/hr

7 pins
0.02705

6
0.02 MWth
5868 Ib/hr

61 pins
0.1497

5
0.74 MWth
39242 Ib/hr

: Heat
Conduotior

X494 7-Assy.

25. TED 7-

26. TED pin

- 2 9 -



3. 3. X495°)]

X494

Row
No.

1

3

4

5

Pin
No.

31

24

29

48

7

34

53

5

19

44

61

x495

Row
No.

1

3

4

5

Pin
No.

31

24

29

48

7

34

53

5

19

44

61

Core Center

ME
(°C)

426

421

425

418

421

432

409

403

429

M(S)
-ME

0.1

7.1

2.8

6.0

0.0

-5.8

-1.3

12.0

-11.5

M(M)
-ME

0.1

7.1

2.8

6.0

0.0

-5.7

-0.8

12.0

-11.9

SL
-ME

0.3

6.8

2'7

5.1

0.8

-5.7

-3.6

2.7

-15.6

Core Center

ME
(°C)

432

436

435

430

439

437

434

418

400

431

408

M(S)
-ME

2.5

-3.6

1.0

4.6

-8.3

-10.6

-0.4

-6.2

21.4

-6.7

8.2

M(M)
-ME

2.5

-3.6

1.0

4.6

-8.3

-10.6

-0.4

-5.7

21.1

-6.6

8.3

SL
-ME

2.8

-3.3

0.8

4.6

-9.3

-10.0

-0.3

-5.8

17.0

-11.8

2.2

Core Top

ME
(°C)

488

480

485

475

482

489

459

442

461

M(S)
-ME

-6.8

-1.1

-4.0

-7.0

-12.3

-9.1

-6.6

14.0

-2.6

M(M)
-ME

-6.7

-1.2

-4.0

-6.9

-12.3

-9.2

-5.2

13.5

-4.5

SL
-ME

-9.0

0.2

-5.2

-7.2

-17.3

-14.6

-18.6

-11.1

-10.3

Core Top

ME
(°C)

498

498

490

496

484

496

493

475

452

473

456

M(S)
-ME

2.8

-2.7

5.3

-0.2

-2.5

-14.2

3.0

-12.5

17.0

-0.9

13.0

M(M)
-ME

2.8

-2.7

5.1

-0.2

-2.3

-14.1

2.8

-11.8

14.9

-1.1

12.0

SL
-ME

0.7

-5.5

6.5

-2.2

-3.8

-21.4

-4.4

-29.3

5.1

-12.1

-8.6

Element Top

ME
(°C)

488

480

488

471

479

478

467

456

468

M(S)
-ME

-8.5

-5.3

-10.4

-2.1

-8.9

-5.7

-2.3

8.1

-4.3

M(M)
-ME

-8.3

-6.0

-10.6

-1.9

-9.4

-6.9

-1.0

6.9

-7.6

SL
-ME

-9.1

-3.5

-12.4

-9.4

-22.2

-12.4

-27.9

-23.1

-22.4

Element Top

ME
(°C)

505

508

489

493

485

490

482

479

464

476

463

M(S)
-ME

-5.3

-14.2

1.2

-0.4

-2.7

-7.1

5.5

-2.4

13.6

1.8

15.0

M(M)
-ME

-5.2

-14.2

0.2

-1.0

-2.4

-6.6

4.1

-2.8

9.7

-0.9

11.2

SL
-ME

-1.3

-16.4

1.9

-3.8

-16.9

-26.4

-5.2

-37.7

-15.0

-24.5

-21.1

* ME : Measured values, M(S)
SL: SLTHEN

MATRA-LMR single case, M(M): MATRA-LMR multi case,
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a 3 r̂ X4944 X495 *
4 . X494̂ 1 3-f 31 ^ 61 pi

dummy pin

pini
T E D *

dummy pin

X494

JL 3°fl dummy pin

14 °C1- ^.?1 S>^, SLTHEN-S: <>1 S . 4 €• 28

X495?l ^ - f MATRA-LMR^- 5 %, SLTHEN^- 8 % •

LMR^l SLTHEN°11

p i n

MATRA-LMR^r

MATRA-

3 %, 6

MATRA-

520-

500-

| 480-

2 460-
0
Q.
c-

0 440 -

3 420-
O

400-

380-

A

î ^ \ X \ / \\ AV V
- • - MATRA-LMR(X494)

-•-THI3D(X494)
• Single(X494)

- • - MATRA-LMR(X495)

- o - THI3D(X495)
A Single(X495)

\ /

V•

3 4 5

Assembly No.

27.

X494 % X495

MATRA-LMR % THI3D

X494S1

^IN

20
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3.5. KALIMER 7-

S. 4. KALIMER (D48H120H

Core

No. of pins
(271/127)

Core thermal output (MWth)

Core electric power (MWe)

Core inlet / outlet temperature (°C)

Total flow rate (kg/s)

Active core height (cm)

Core diameter (cm)
Pins per assembly (Fuel/Radial blanket)

Total axial height (mm)

Rod outer diameter (mm)

Rod pitch (mm)
Wire wrap diameter (mm)

Wire wrap lead (mm)

Cladding thickness (mm)
Duct wall thickness (mm)

Duct flat-to-flat distance(mm)

Number of axial nodes

Radial power distribution

392.2

150.0

386.2 / 530.0

2143

120

344.3
271 / 127

3970.7

7.45 /12.08

8.95 /13.07
1.41/0.96

206.2/301.9

0.55/0.54
3.72
150.4

397

uniform

# 7 l # ^ 150 MWe d # ^ 392 MWth)S) pool-type

Liquid Metal Reactor)fe ^.4 4*4 ^ 3 1 T T ° ] 4 . 1 ^4

10%Zr)°

A 2
"4. I4r

KALIMER (Korea Advanced

T S - ' J H , KALIMERfe U- i c^ (U-

(Park, 1998).

KALIMER 1/6

(DR0302)

(RB0602)* f"y.£

(Chen, 1975).

pin

o}7\ ^ ^ 7^o_
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Assembly Location
Assembly Type
Flow Group
Assembly Power

KALIMER ^^^-A3 1/6 i i-y (D48H120)

271 pins
0.1872

2
7.45 MWth
39.80 kg/s

127 pins
0.1640

3
2.05 MWth
12.50 kg/s

127 pins
0.1663

7
2.02 MWth
12.15 kg/s

271 pins
0.1869

1
7.44 MWth
39.80 kg/s

127 pins
0.1640

4
2.05 MWth
12.50 kg/s

127 pins
0.1663

6
2.02 MWth
12.15 kg/s

271 pins
0.1872

5
7.45 MWth
39.80 kg/s

: Heat
Conduction

DR0302 7-Assy.

271 pins
0.1930

2
5.21 MWth
27.00 kg/s

127 pins
0.1688

3
0.81 MWth
4.80 kg/s

271 pins
0.1859

7
6.45 MWth
34.70 kg/s

127 pins
0.1655

1
1.44 MWth
8.70 kg/s

127 pins
0.1655

4
0.48 MWth
2.90 kg/s

271 pins
0.1646

6
5.71 MWth
34.70 kg/s .

^_

127 pins "
0.1679

5
0.89 MWth

. 5.30 kg/s .

: Heat
Conduction

RB0602 7-Assy.

29. KALIMER
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30. KALIMER271-pin

49 >~\ 21 X 5 >-< 3 > < 13 >-< 35 >-< 69 >-< 115V< ,73

31. KALIMER 127-pin
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304 3 l £ KALIMER 271-pin

LMR SH5] pin ^ ^ 5
127-pin ^ I M * «.%^l ^ i M H tfl^'MATRA-

. ^ - * ] , MATRA-LMIWM

fe KALIMER 1/6 SLTHEN

1M . MATRA-LMR4:& i ^ ENERGY

^]^^> 1/6
(Gas expansion Modules), ^ RF (Reflector)

u|-EfifljL 014. t\x]°l

-. o)

9 °C

4

US (Ultimate Shutdown), CR (Control Rod), GM

. SLTHEN l ^ l

A}6\^

€ •

DR0302 7-

SLTHEN SL*f- 544 °C, 543

4
g? 4

SLTHEN MATRA-LMR°fl

£1

DR0302 7-

(Kim, 1998).

RB0602 7 - ^

MATRA-LMR^

RB06027>

2 °C

4

354

RB0602 1
DR03024 RB0602ifl

371
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Without Inter-subassembly
heat transfer (SLTHEN)

With Inter-subassembly
heat transfer (SLTHEN)
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O

580.

570-

560-

§ 550.

2
Q.

E

O

540-

530-

520-

510-

500

MATRA-LMR(S): Tav9=544.0

MATRA-LMR(M): Ta =543.3

SLTHEN(S): Tavs=544.3

SLTHEN(M): Tavs=543.7

—n— MATRA-LMR(single)
- • - MATRA-LMR(multi)
-o-SLTHEN(single)
-•-SLTHEN(mult i)

536 478 377 288 146 52 6 3 37 119 249 332 427 509

Subchannel No.

33. KALIMERDR0302

580

O

570-

560-

tu
re

;t 
T

em
pe

i
O

ut
k

550

540

530

520

510-

500

MATRA-LMR(S): Tavg=526.6
MATRA-LMR(M): Tavg=527.7

SLTHEN(S): Tavg=526.6
SLTHEN(M): TavB=528.5

- • - MATRA-LMR(single)
- • - MATRA-LMR(multi)
-o-SLTHEN(single)
-•-SLTHEN(multi)

250 212 146 93 52 23 6 3 14 37 72 119 179 232

Subchannel No.

34. KALIMER RB0602
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540

536-

o
S
3 532
S
o>
Q.

E

<D 528

O 5 2 4 -
520

Single : Tav9=544.0

Multi :Tavg=543.3

(2)

— D — matra-lmr(single)

—•— matra-lmr( multi)

(3) (4) (5) (6) (7)

487 488 -> <- 539 540

Subchannel No.

35. DR0302

520

516 -

O

0
3 512
S
Q.

E

0 508

0)
504 -

500

Single: Tavg=526.6

Multi :Tavt=527.7

A

: (2) ; (3) (4) I

— D — matra-lmr(single)
—•— matra-lmr(multi)

(5) j (6) ! (7) j

217218-> <- 251 252

Subchannel No.

36. RB0602
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560

550-

0

t T
e

m
p

e
ra

te
O

ut
le

t

540

530

520

- • - MATRA-LMR
-O-SLTHEN
-A-THI3D

+ Single

3 4 5

Assembly No.

37.

O

560

550-

0 540

0

••-»

530-

520

- • - MATRA-LMR
-O—SLTHEN
-A-THI3D

Single

3 4 5

Assembly No.

38.
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374 38£ A

SLTHEN, THI3D, ^ ^

3.0} 3L X
0! , KALIMER

fe MATRA-LMR,

5.

MATRA-LMR 2 H

17fl

. ^ , rod 12

MATRA-LMR S £

SLTHEN ^ THI3D 2 = 4 *]M MATRA-LMRS.

SLTHEN 3L^

KALIMER 4

47114 2.4 , TED 7-^3 ̂ - ^ 1 , KALIMER 7-

MATRA-LMR S H

7]
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. XX08 7-

1) XX08 7 Assembly Problem Input deck ( Ass. No. 1 - Double Ducted )

Number of fuel pins 61
Axial height 24 in
Fuel pin pitch 0.223 in
Wire wrap lead 6. in

Duct inside flat-to-flat distance 1.83 in (2.21 in), g=0.0555 (in.)
Duct wall thickness 0.04 in
Thimble gap (between hex walls) 0.15 in.
Fuel pin diameter 0.174 in
Wire wrap diameter 0.049 in
Cladding thickness 0.012 in

Wire wrap zero reference angle 105°
(start of fuel, Z=0.5 in.)

Number of axial meshes 12
Axial power profile normalized
Heat transfer correlation Lyon-Martinelli
Flow split model Novendstern
Ass. Nominal flow rate 6409.2 lbm/hr
Heat flux per pin 0.0676 Mbtu/hr-ft2
Ass. Power 0.37568 Mbtu/hr

Ass. coolant inlet temp. 664 F
Ass. outlet pressure 20 psia

Number of axial height for power input (22)
.0000, .0200, .0210, .0420, .0830, .1250, .1670, .2080, .2500, .2920,
.3330, .3750, .4170, .4580, .5000, .5420, .5830, .5840, .6670, .7500,
.8330,1.000

Axial power multiplier (22)

0.017, 0.020, 1.240, 1.240,1.706, 1.784,1.853,1.909,1.931, 1.939,
1.920, 1.877, 1.810, 1.713, 1.610, 1.508, 1.414, 0.020, 0.010, 0.006,
0.004, 0.001

Radial pin power multiplier (61)
1.04, 1.06, 1.05, 1.04, 1.03,1.04, 1.04,1.06, 1.06,1.05, 1.04, 1.03,1.03,1.02, 1.03,1.03, 1.04,1.05,1.06,1.08
1.08, 1.07, 1.06, 1.05, 1.03, 1.02,1.02,1.02, 1.01,1.02, 1.02, 1.02,1.04,1.04, 1.05, 1.06, 1.07, 1.09, 1.09,1.08
1.07, 1.06, 1.05,1.04, 1.02, 1.02, 1.01,1.01, 1.01,1.01, 1.01, 1.01,1.01,1.01,1.02, 1.03, 1.04, .010, .010,1.07
1.08
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2) XX08 7 Assembly Problem Input deck ( Ass. No. 2 )

Number of fuel pins 7
Axial height 24 in

Fuel pin pitch 0.791 in

Wire wrap lead 6. in
Duct inside flat-to-flat distance 2.21 in
Duct wall thickness 0.04 in
Thimble gap (between hex walls) 0.15 in.
Fuel pin diameter 0.742 in
Wire wrap diameter 0.049 in
Cladding thickness 0.012 in
Wire wrap zero reference angle 105°

(start offuel,Z=0.5 in.)

Number of axial meshes 12
Axial power profile normalized
Heat transfer correlation Lyon-Martinelli
Flow split model Novendstern
Ass. Nominal flow rate 1536 lbm/hr
Heat flux per pin 0.006900 Mbtu/hr-ft2

Ass. Power 0.018767 Mbtu/hr
Ass. coolant inlet temp. 664 F
Ass. outlet pressure 20 psia

Number of axial height for power input (22)
.0000, .0200, .0210, .0420, .0830, .1250, .1670, .2080, .2500, .2920,
.3330, .3750, .4170, .4580, .5000, .5420, .5830, .5840, .6670, .7500,
.8330,1.000

Axial power multiplier (22)
0.835, 0.992, 0.993,1.150,1.354,1.499, 1.590,1.653,1.681,1.698,
1.690, 1.673, 1.622, 1.555, 1.426,1.273, 0.992, 0.992, 0.508, 0.293,
0.189, 0.068

Radial pin power multiplier (7)
1.00, 1.00, 1.00, 1.00, 1.00,1.00,1.00
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3) XX08 7 Assembly Problem Input deck ( Ass. No. 3,4, S, 6,7 )

Number of fuel pins 7
Axial height 24 in
Fuel pin pitch 0.791 in
Wire wrap lead 6. in

Duct inside flat-to-flat distance 2.21 in

Duct wall thickness 0.04 in
Thimble gap (between hex walls) 0.15 in.
Fuel pin diameter 0.742 in
Wire wrap diameter 0.049 in
Cladding thickness 0.012 in
Wire wrap zero reference angle 105°

(start of fuel, Z=0.5 in.)

Number of axial meshes 12
Axial power profile normalized
Heat transfer correlation Lyon-Martinelli
Flow split model Novendstern
Ass. Nominal flow rate (lbm/hr) 7136/ 8059/ 8059/ 2260/ 4574
Heat flux per pin (Mbtu/hr-ft2) 0.13224/ 0.20011/ 0.21153/ 0.066997/ 0.13701

Ass. Power (Mbtu/hr) 0.35964/ 0.54424/ 0.57529/ 0.18221/ 0.37261
Ass. coolant inlet temp. 664 F
Ass. outlet pressure 20 psia

Number of axial height for power input (22)
.0000, .0200, .0210, .0420, .0830, .1250, .1670, .2080, .2500, .2920,
.3330, .3750, .4170, .4580, .5000, .5420, .5830, .5840, .6670, .7500,
.8330,1.000

Axial power multiplier (22)

0.017,0.020,1.240,1.240, 1.706, 1.784,1.853, 1.909, 1.931,1.939,
1.920, 1.877, 1.810, 1.713, 1.610, 1.508, 1.414, 0.020, 0.010, 0.006,
0.004, 0.001

Radial pin power multiplier (7)
1.00, 1.00, 1.00, 1.00, 1.00,1.00, 1.00
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4) XX08 7-^*1] ?f|*ir MATRA-LMR

300O0

1

1

2

0.316

64.

3

.0000

.3330

.8330

o.on
1.920

0.004

4

1

2

3

4

5
6

7

8

9

10

11

12

13

14

15

16

n
18
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21
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23
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26

27
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31
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36
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38
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41
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46
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48

49

50

0

0

0

0

-0.25

-1.

22

.0200

.3750

1.000

0.020

1.811

0.001

144

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096
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.00%
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.0096

.00%

.00%
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0

(XX08 7 Subi

0

0

0.0

0.0

.0210

.4170
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1.810
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.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733
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1

assembly

0

0

.0420

.4580

1.240

1.713

.2733
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0

0

.0830

.5000

1.706

1.610

24

2
3

4

5

6

23

8

9
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13

14

15

16

17

18

19

20

21
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23
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36
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38
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.5420

1.184

1.508

0

.0490
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.0490
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.0490
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.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

1

0

.1610

.5830

1.853

1.414

0

.1287

.1287

.1287

.1281

.1287

.1281

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1281

.1281

.1281

.1287

.1287

.1287

.1281

.1287

.1281

.1287

0

.2080

.5840

1.909

0.020

6
11

14

17

20

24

28

31

33

36

38

41

43

46

48

51

54

58

60

63

65

67

10

12

14

77

79

81

84

86

88

91

.2500

.6670

1.931

0.010

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.2920

.7500

1.939

0.0O6

.1287

.1281

.1281

.1281

.1281

.1281

.1281

.1281

.1287

.1287

.1281

.1287

.1287

.1287

.1287

.1287

.1281

.1281

.1281

.1281

.1281

.1281

.1281

.1287

.1287

.1281

.1287

.1281

.1281

.1287

.1287

.1287

.1287

.0490 .1287

.0490 .1287
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51
52

53

S4

55

56

S7

58

59

60

61

62

63

64

65

66

67

58

69
70
71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92
93

94

95

96

97
98

99

100

101

102
103

104

105

106

107

108

109

110

111

112

113
114

115
116

117

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0096

.0232

.0199

.0199

.0232

.0232

.0199

.0199

.0232

.0232

.0199

.0199

.0232

.0232

.0199

.0199

.0232

.0232

.0199

.0199

.0232

.0232

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.6165

.4963

.4963

.6165

.6165

.4963

.4963

.6165

.6165

.4963

.4963

.6165

.6165

.4963

.4963

.6165

.6165

.4963

.4963

.6165

.6165

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.2733

.3189

.2733

.2733

.3189

.3189

.2733

.2733

.3189

.3189

.2733

.2733

.3189

.3189

.2733

.2733

.3189

.3189

.2733

.2733

.3189

.3189

52
53

54

95

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70
71

72

73

74

75

76

77

78

79

80

81

82

S3

84

85

86

87

88

89

90

91

92

93

94

95

96

120

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115
116

117

118

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0555

.0SS5

.0555

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1287

.1356

.2230

.2230

.2230

.3432

.2230

.2230

.2230

.3432

.2230

.2230

.2230

.3432

.2230

.2230

.2230

.3432

.2230

.2230

.2230

.3432

.2230

93

96

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0490

.0555

.1287

.1287

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.1356

.3432
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118
119

120

121

122

123

124

12S

126

127

128

129

130

131

132

133
134

135

136

137

138

139

140
141

142

143
144

1

2

3

4

S

6
7

8

9
10

11

12

13
14

15

16

17

18

19
20

21

22

23

24

7

6.0

1

2

3

4

5
6
7

8

9

10

11

12

13
14

.0199

.0199

.0232

.0447

.0334

.0334

.0447

.0447

.0334

.0334

.0447

.0447

.0334

.0334

.0447

.0447

.0334

.0334

.0447

.0447

.0334

.0334

.0447

.0447

.0334

.0334

.0447

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240

.2240
1

0.174

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.4963

.4963

.6165

.5966

.4460

.4460

.5966

.5966

.4460

.4460

.5966

.5966

.4460

.4460

.5966

.5966

.4460

.4460

.5966

.5966

.4460

.4460

.5966

.5966

.4460

.4460

.5966

.3040

.2240

.2240

.3040

.3040

.2240

.2240

.3040

.3040

.2240

.2240

.3040

.3040

.2240

.2240

.3040

.3040

.2240

.2240

.3040

.3040

.2240

.2240

.3040

180

0.049

-.709

-.375

-.042

-.542

-.875

-.375

-.709

-.209

-.542

-.042

-.375

-.209

-.709

-.375

.2733

.2733

.3189

97
98

99

100

101

102

103
104

105

106

107

108

109

110

111

112

113

114

115
116

117

118

119

120

0

0.223

.209

.875

.542

.042

.375

.87S

.209

.709

.042

.542

.875

.709

.209

.87S

119
120

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

0

.0555

.0555

121

122
123

124

125

126

127

128

129
130

131

132

133

134

135

136

137

138

139
140
141

142

143

144

0

.2230

.2230

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

.4620

0
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15
16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33
34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53
54

55

56

57

58

59

60

61
62

63
64

65

66

67

68

69

70

71

72

73
74

75

76

77

78

79

80

SI

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

-.042
-.875
-.709

-.042
-.542

-.875

-.709

-.542

-.875

-.375

-.709

-.542

-.375

-.709

-.209
-.542

-.375

-.209

-.S42

-.042

-.375

-.209

-.042

-.375

-.875

-.209

-.042

-.209

-.709

-.375

-.042

-.875

-.709

-.042

-.875

-.709
-.042

-.542

-.875

-.709

-.542

-.875

-.709

-.542

-.875

-.375

-.709
-.542

-.375

-.709
-.542

-.375

-.709

-.209

-.542

-.375

-.209

-.542

-.375

-.209
-.542

-.042

-.375

-.209
-.042

-.375

-.209

.542

.375

.209

.542

.042

.375

.209

.042

.375

.875

.209

.042

.875

.209

.709

.042

.875

.709

.042

.542

.875

.709

.542

.875

.375

.709

.542

.709

.209

.875

.542

.375

.209

.542

.375

.209

.542

.042

.375

.209

.042

.375

.209

.042

.375

.875

.209

.042

.875

.209

.042

.875

.209

.709

.042

.875

.709

.042

.875

.709

.042

.542

.875

.709

.542

.875

.709
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82
83

84

85

86

81

88

89

90

91

92

93

94

95

96

97

98

99
100

101
102

103

104

105

106

107

108

109

110

111
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113

114

115

116

117

118

119

120

121

122

123
124

125

126

127

128

129

130

131

132

133
134

135

136

137

138

139

140

141

142

143

144

145
146

147

148

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

-.042
-.375

-.875

-.209

-.042

-.875

-.209

-.042

-.209

-.709

-.375

-.042

-.875

-.709

-.042

-.875

-.709

-.042

-.875

-.709
-.042

-.542

-.875

-.709

-.542

-.875

-.709

-.542

-.875

-.709

-.542
-.875

-.375

-.709

-.542

-.375

-.709

-.542

-.375

-.709

-.542

-.375

-.709

-.209

-.542

-.375

-.209

-.542

-.375

-.209

-.542

-.375
-.209

-.542

-.042

-.375

-.209

-.042

-.375

-.209

-.042

-.375

-.209
-.042
-.375

-.875

-.209

.542

.875

.375

.709

.542

.375

.709

.542

.709

.209

.875

.542

.375

.209

.542

.375

.209

.542

.375

.209

.542

.042

.375

.209

.042

.375

.209

.042

.375

.209

.042

.375

.875

.209

.042

.875

.209

.042

.875

.209

.042

.875

.209

.709

.042

.875

.709

.042

.875

.709

.042

.875

.709

.042

.542

.875

.709

.542

.875

.709

.542

.875

.709

.542

.875

.375

.709
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149
150
151

152

153

154

155

156

1ST

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

1

1

1

1

1

1

1

1

1

1

0

0

0

0

0

61

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

.1740

-.042

-.875

-.209

-.042

-.875

-.209

-.042

-.209

-.792

.875

-.792

-.792

-.709

-.625

-.625

-.625

-.542

-.459

-.459

-.459

-.375

-.292

-.292

-.292

-.209

-.125

-.125

-.125

-.042

-.959

-.959

-.959

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

61

1.040

1.060

1.050

1.040

1.030

1.040

1.040

1.060

1.060

1.050

1.040

1.030

1.030

1.020

1.030

1.030

1.040

1.050

1.060

.S42

.375

.709

.542

.375

.709

.542

.709

1

1

1

1

1

1

1

1

1

1

0

1

0

0

0

0

1

1

1

2

3

4

5

7

7

9

10

12

13

15

16

18

19

21

22

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

.1667

1

1

1

1

1

1

1

1

1

1

0

1

0

0

0

2

6

2

3
4

5

6

24

8

10

11

13

14

16

17

19

20

22

23

0

0

0

0

0

0

0

0

0

1

0

2

0

0

0

.1667
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5) XX08 7- MATRA-LMR

3000 0 0 1 1
0 (XX08 7 Subassembly Problem)
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6) THDD

XX08 7-ASSEMBLY PROBLEM (SINGLE CASE)
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.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

39.80 kg/sec)

2

0

0.07074

0.19937

0.32740
0.45433

0.58126

0.70713

0.83175

0.95638

0.00153

0.01321

2.84849

3.92956

1.83456
0.00337

0.00162

0.00039

0

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

0

0.08361

0.21223

0.34009
0.46702

0.59395

0.71959

0.84422
0.96884

0.00200

0.01S18

3.11350

3.85209

1.53952

0.00321
0.00147

0.00030

6

11

14

17

20

24

28

31

33

36

38

41

43
46

48

51

54

58

60

63

65

67

70

0.09647

0.22509

0.35278
0.47971

0.60664

0.73205

0.85668

0.98131

0.00257

0.01701

3.26484

3.78681

0.00398

0.00304

0.00132

0.00020

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

0.10933

0.23795

0.36548

0.49241

0.61933

0.74451

0.86914

0.99377

0.00328

0.01843

3.47169

3.63518

0.00420

0.00286

0.00118
0.00011

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.0591

26 .2035

.2035

-101-



36
37

38

39

40

41

42

43

44

45

46

47

48

49

SO

SI

52

S3

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69
70

71

72

73

74

75

76

77

78

79
80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97
98

99

100

101

102

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

37
38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

95

56

57

58

59
60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76
77

78

79

80
81

82

83

84

85

86

87

88

89

90

91

92
93

94

95

96

149

98

99

100

101

102

103

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.059!

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0S91

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

72

74

77

79

81

84

86

88

91

93

96

100

102

104

107

109

111

113
116

118

120

122

125'

127

129

131

134

136

138

140

143

145

147

150

154

156

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

98 .0591 .2035

.0591

-102.



103
104

105

105

107

108

109

no
111

112

113

114

115

116

in
118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149
150

151

152

153

154

155

156

157

15S

159
160

161

162

163

164

165

166

167

168

169

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

104
105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126
127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143
144

145

146

147

148

149

ISO
215
152

153

154

155

156

157

158

159

160

161
162

163

164

165

166

167

168

169

170

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0391

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.059!

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

158

160

163

165

167

169

171

174

176

178

180

182

185

187

189

191

193

196

198

200

202

204

207

209

211

213

216

220

222

224

226

228

231

233

235

237

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0S91

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.203S

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

-103.



no
171

172

173

174

175

176

177

178

179

180

181

132

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4601

.4607

.4607

.4601

.4601

.4601

.4601

.4601

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4601

.4601

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4601

.4601

.4601

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4601

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199
200

201

202

203

204

205

206

207

208

209
210

211

212

213

214

215

216

293

218

219

220

221

222

223

224

225

226

221

228

229

230

231

232

233

234

235

236

237

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0S91

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.203S

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035
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-.584

-.250

-.084

-.917
-.250

-.084

-.917

-.250

-.084

-.917

-.250
-.084

-.917

-.250

-.084

-.917
-.250

-.750

-.084

-.917

-.750

-.084

-.917
-.750

-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.917

-.750
-.084

-.584

-.917
-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.417

-.750

-.584

-.417

-.750

.584

.917

.750

.584

.917

.750

.S84

.917

.750

.917

.417

.084

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.S84

.417

.750

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.917

.250

.084

.917

.250

-113-



298
299

300

301

302

303

304

305

306

307

308

309

310

311

312

313
314

315

316

317

318

319

320

321

322

323

324

325

326
327

328

329

330

331

332

333

334

335

336
337

338

339

340

341

342

343

344

345

346
347

348
349

350

351

352

353

354

355

356

357

358

359
360

361

362

363
364

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0483

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.048S

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

-.584
-.417

-.750

-.584

-.417

-.750

-.584

-.417

-.750

-.584

-.417

-.750

-.250

-.584

-.417

-.250
-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584
-.084

-.417

-.250

-.084

-.417

-.250

-.084

-.417

-.250
-.084

-.417

-.250

-.084

-.417

-.250
-.417

-.917

-.584

-.250

-.084

-.917
-.250

-.084

-.917

-.250

-.084

-.917

-.250

-.084

-.917

-.250

-.084

-.917
-.250

-.084

-.917

-.250
-.750

.084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.750

.084

.917

.750

.084

.917

.750

.084

.917

.750

.084

.917

.750

.084

.917

.750

.084

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.917

.417

.084

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.250
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365
366

367

36S

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383
384

385

386

387

3S8

389

390

391

392
393

394

395

3%

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415
416
417

418

419

420

421

422

423

424

425

426
427

428

429

430

431

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.048S

.0485

.0485

.0485

.048S

.0485

.0485

.048S

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

-.084
-.917

-.750

-.084

-.917

-.750
-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.917
-.750

-.084

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.417

-.750

-.584
-.417

-.750

-.584

-.417

-.750

-.584

-.417

-.750
-.584
-.417

-.750

-.584

-.417

-.750

-.584

-.417

-.750

-.250

-.584

-.417
-.2S0
-.584
-.417

-.250

-.584

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.750

.084

.917

.750

.084

.917

.750

.084
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432
433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453
4S4

455

456

4S7

458

459

460

461

462

463

464

465

466
467

468

469

470

471

472

473

474

475

476
477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493
494

495

496

497

498

.0485

.0485

.0485

.0485

.0485

.O48S

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

-.417
-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.084

-.417

-.250

-.084

-.417

-.250

-.084

-.417

-.250

-.084

-.417

-.250
-.084

-.417

-.250

-.084

-.417

-.250

-.417

-.917
-.584

-.250
-.084

-.917

-.250

-.084

-.917
-.250

-.084

-.917

-.250

-.084

-.917

-.250
-.084

-.917

-.250

-.084

-.917

-.250

-.084

-.917

-.250

-.750

-.084

-.917

-.750

-.084

-.917

-.750
-.084

-.917

-.750

-.084

-.917

.917

.750

.084

.917

.750

.084

.917

.750

.084

.917

.750

.084

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.917

.417

.084

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417
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499
500

501

502

503

504

505

506

507

50S

509

510

511

512

513
514

515

516

517

518

519

520

521

522

523
524

525

526

527

528

529
530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

543
546
547

548

549

550

551

552

553

554

555

556

557
558

.559

360

361

362

563
564

565

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.048S

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0483

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

-.750
-.084

-.917

-.750
-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.417

-.750

-.584

-.417

-.750

-.584

-.417

-.750
-.584

-.417

-.750

-.584

-.417

-.750
-.584

-.417

-.750

-.584

-.417

-.750

-.584

-.417

-.750

-.250

-.584

-.417

-.250
-.584

-.417

-.250
-.584

-.417

-.250

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.230

.084

.917

.250

.084

.917

.250

.084

.917

.250

.750

.084

.917

.750

.084

.917

.730

.084

.917

.750
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566
567

568

569

570

571

572

573
574

575

576

577

578

579
580

581

582

583

584

585
586

587

588

589

590

591

592

593

594

595

596
597

598

599

600

601

602

603

604

605

606

607
608

609
610

611

612

613
614

615

616

617

618

619
620

621

622

623

624

625

626

627

628

629
630

631

632

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

-.584
-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.084

-.417

-.250

-.084

-.417
-.250

-.084

-.417

-.250

-.084

-.417

-.250

-.084

-.417

-.250

-.084

-.417

-.250
-.084

-.417

-.250

-.417

-.917

-.584

-.250

-.084

-.917

-.250

-.084

-.917
-.250

-.084

-.917

-.250
-.084

-.917

-.250

-.084

-.917

-.250

-.084

-.917

-.250

-.084

-.917

-.250

-.084

-.917

-.250

-.750

-.084

-.917
-.750
-.084

.084

.917

.750

.084

.917

.750

.084

.917

.750

.084

.917

.750

.084

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.584

.917

.750

.917

.417

.084

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.584

.417

.750

.250

.584

.417

.250

.584
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633
634

635

636

637

638

639

640

641

642

643

644

645

646
647

648

649

650

651

652

653

654

655

656

657

658
659

660

661

662

663
664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679
680

681

682

683

684

685

686

687

688

689

690

691
692

693

694

695

696

697

698

699

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.048S

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.048S

.0485

-.917
-.750

-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.917

-.750

-.084

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917

-.750

-.584

-.917
-.417
-.750

-.584

-.417

-.750

-.584

-.417

-.750

-.584

-.417

-.750

-.584
-.417

-.750

-.584

-.417

-.750
-.584

-.417

-.750

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.417

.250

.584

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.250

.084

.417

.917

.250

• .084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250

.084

.917

.250
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700

701

702

703

704

705

706

701

703

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.048S

.048S

.0485

.048S

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.048S

-.584

-.417

-.750

-.584

-.417

-.750

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.417

-.250

-.584

-.084

-.417

-.250

-.084

-.417
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2) MATRA-LMR
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.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

78
79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

%

149

98

99
100

101

102

103

104

105

106
107

108

109

110

111

112

113

114

115

116

117
113

119

120

121

122

123

124

125

126

127

128
129
130

131

132

133

134

135

136

137

138

139
140

141
142

143

144

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0S91

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

127

129

131

134

136

138

140

143

145

147

150

154

156

158

160

163

165

167

169

171

174

176-

178

180

182

185

187

189

191

193

196

198

200

202

204

207

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0S91

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

152 .0591

-129-



144
145

146

147

143

149

ISO

151

152

153

154

155

156

157

153

159

160

161

162

163

164

165
166

167

168

169

170

171

172

173

174

175

176
177

178

179

180

131

132

183
134

185

186

187

183

139
190

191

192

193
194

195

196

197

198

199

200

201

202

203

204

205

206

207

203

209

210

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4601

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

145
146

147

148

149

150

215

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167
168

169

no
171

172

173

174

175

176

177
178

179

ISO

181

182

183
184

185

186

187

188

189

190
191

192

193

194

195

196

197

19S

199

200

201

202

203

204

205

206

207

208

209

210

211

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

209

211

213

216

220

222

224

226

228

231

233

235

237

239

241

244

246

248

250

252

254

257

259

261

263

265

267

270

272

274

276

278

280
283

285

287

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

218 .0591 .2035
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211
212

213

214

21S

216

211

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233
234

235

236

237

238

239

240

241

242

243

244

245
246

247

248

249
250

251

252

253

254

255

256
257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

212
213

214

215

216

293

218

219

220

221

222

223
224

225

226

227

228

229

230

231

232

233
234

235

236

237

238

239

240

241

242

243

244

245
246

247

248

249

250

251

252

253

254

25S

256

257

258
259

260

261

262

263

264

265

266

267

268

269
270

271

272

273
274

275

276

277

278

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0S91

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.203S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

289

291

294

298

300

302

304

306

308

311

313

315

317

319

321

323

326

328

330

332

334

336

338

341

343

345

347

349

351

353

356

358

360

362

364

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.0591

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2O3S

.2035

.2035

.2035

.2035

.2035

.2035

.2035

.2035

296 .0591 .2035
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278
279

280

281

282

283

284

28S

286

287

288

289

290

291

292

293

294

295

296
297

298

299

300

301

302

303

304

305

306
307

308

309

310

311

312

313

314

315

316
317

318

319

320

321

322

323

324

325

326

327
328

329
330

331

332

333

334

335

336

337

338

339
340
341

342

343

344

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.0200

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607

.4607
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.7471

.7471

.7471

.7471

.7411

.7471

.7471

.7471

.7471

.7471
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.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7411

.7471

.7411

.747!

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

40
41

42

43

44

45

46

47

48

49

50

51

52

53

54

95

56

57

58

59

60

61

62

63

64

65

66

67

63

69

10

71

12

73

74

75

76

17

18

19

80

81

82

83

84

85

86
87

88

89
90

91
92

93

94

95

96

149
98

99

100

101

102
103

104

105

106

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2911

.2911

.2911

.2971

.2911

.2911

.2911

.2911

.2971

.2971

.2971

.2971

.2911

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2911

.2911

.2911

.2971

.2971

.2971

.2971

.2911

.2911

.2971

.2911

.2911

.2971

.2971

.2971

.2971

.2971

.2971

74
77

79

81

84

86

88

91

93

96

100

102

104

107

109

111

113

116

118

120

122

125

121

129

131

134

136

138

140

143

145

147

150

154

156

158

160

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2911

.2911

.2911

.2911

.2971

.2911

.2971

.2971

.2971

.2971

.2911

.2911

.2971

.2911

.2911
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106
107

108

109

110

HI

112

113

114

115

116

in

us
119

120

121

122

123
124

125

126

127

128

129

130

13)

132

133
134

135
136

137

138

139

140

141

142

143

144

145
146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168
169

170

171

172

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.0258

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.747!

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

107
108

109

110

111

112

113

114

us
116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

MS

146
147

148

149

150

215

152
1S3

154

155

156

157

158
159

160

161

162

163

164

165

166

167

168

169
170
171

172

173

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

163

165

167

169

171

174

176

178

180

182

185

187

189

191

193

196

198

200

202

204

207

209

211.

213

216

218

219

220

221

222

223

224

225

226

227

228

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390
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.0390
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.0390
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.2971

.2971

.2971

.2918

.2918
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.2918

.2918

.2918
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174

175

176
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178

179
ISO

1S1
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183

184

185

186

187

188

189
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193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235
236

237

238

239

.0258

.0258
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.0258
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.0258
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.0586

.0586

.0586

.0586

.0653

.0653

.0586

.0586

.0586

.0586

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.7471

.747!

.7471

.7471

.7471

.7471

.7471

.7471
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.7471

.7471

.7471
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.7471

.7471

.7471

.7471

.7471

1.536

1.262

1.262
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1.536

1.536

1.262
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1.536

1.536
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1.536
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.7471
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.7471
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.7471
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.7471

.7471
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.8716

.747!

.7471
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.8716

.8716

.7471

.7471
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.7471

.8716

.8716

.7471

.7471

.7471

.7471

.8716

.8716

.7471

.7471

.7471

.7471
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176
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178
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194
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197
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199
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202

203

204

205

206

207

208
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212

213
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215

216
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221

222

223

224

225

226

227

228

229

230

231

232

233
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238

239
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.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390
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.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.0488

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2971

.2918

.5146

.5146

.5146

.5146

.5146

.7892

.5146

.5146

.5146

.5146

.5146

.7892

.5146

.5146

.5146

.5146

.5146

.7892

.5146

.5146

.5146

.5146

.5146

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0390

.0488

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.2918

.7892

-159-



240
241

242

243

244

245

246

247

248

249

250

251
252
7

11.8858

1

2

3

4

5

6

7

8

9

10
11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

30

31

32
33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

SO

51

52

.0653

.0653

.0586

.0586

.0586

.0586

.0653

.0653

.0S86

.0586

.0586

.0586

.0653

1

.47559

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

.0485

1.536
1.536

1.262

1.262

1.262

1.262

1.536

1.536

1.262

1.262

1.262

1.262

1.536

378

.03780

-.917

-.584

-.250

-.750

-.084

-.584

-.917
-.417

-.750

-.250

-.584

-.417

-.917

-.584

-.250

-.084

-.917

-.250

-.750

-.084

-.917

-.750

-.084

-.584

-.917
-.750

-.584

-.917

-.417

-.750

-.584

-.417
-.750

-.250

-.584

-.417

-.250

-.584

-.084

-.417

-.250

-.417

-.917
-.584

-.250

-.084

-.917

-.250
-.084

-.917

-.250

-.750

.8716

.8716

.7471

.7471

.7471

.7471

.8716
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4) MATRA-LMR
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3.93340

1.88423
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0.00042

0.00734
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4.22297
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4.23482

1.66990
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0.00740
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0
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0.34009
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0.00696
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2.77735
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0.00089
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0.01359
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0.00032
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0.01420
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0.10144
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0.02230
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0.01376
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0.00136
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0.01369
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0.09647
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0.60664
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0.00894
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0.00386
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0.00318
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0.00022

0.01223

0.07851
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3.77741

0.01779
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0.11324

3.28466
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0.02583
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0.01235
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0.01533
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0.00053
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3.64921

3.45772

0.00383

0.00269

0.00106

0.00000

0.00000

0.00368

0.01690
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0.00376

0.0O256
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0.
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2

3

2

0

0
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.97707
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41

42

43

44

45
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2
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0

0

0

0

2

3

2

0

0
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36

38

41
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72
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88

3.79100
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O.O0133
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56 .0390 .2971
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