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.

ABSTRACT

This report describes the input data set, based on the latest
information of the LOFT system, to be used with the RELAP5/ MOD 0 digital
computer code. The data set is for simulations of the transient thermal
hydraulic behavior occurring in the primary and secondary coolant systems i

and relaxed subsystems such as the pressurizer and ECC when the LOFT

integral test f acility undergoes a LOCE or operational transient. Data are -

included for the intact loop, reactor vessel, broken loop, pressurizer,
steam generator secondary, and ECC system.
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1. INTRODUCTION

.

The LOFT Program requires thermal-hydraulic calculations for use in
test planning, instrument ranging, test evaluation, safety analysis, and

,

experinental predictions of the LOFT integral test f acility. These
calculations are performed using computer codes which require sufficient

* input data to describe the geometric details of the facility.

This docunent describes the baseline input data set for the LOFT
facility to be used in the RELAPS computer code. These data are suitable,
with minor modifications, for simulation of a wide variety of transients,
such as large breaks, small breaks, and operational transients. All future
RELAPS input decks for LOFT will be derived from this baseline ceck.

The input data set is based on the latest information of the LOFT
System. The input data f or the intact and broken loop were taken from
P. D. Bayless (Reference 1). The reactor vessel input data are based

mainly on Bayless and D. L. Reeder (References I and 2). Input data for-

the steam generator secondary side and ECC system were obtained directly

a from drawings and from Reeder (Reference 2). Pressurizer data were
obtained from Reeder (Reference 2). All variables in the input data are in
metric units. Sections 1.1 and 1.2 of this introduction provide a brief

description of the LOFT facility and the RELAPS computer code.

1.1 LOFT Facility Description

The intent of the f acility is to model the nuclear, thermal-hydraulic
phenomena which would hypothetically take place in a LPWR during a LOCA.
The general philosophy in scaling coolant volumes and flow areas in LOFT

was to use the ratio of the LOFT core 50 MW(t) to a LPWR core
3000 NL(t). For some components, this factor cannot be applied; however,

it is used as extensively as practical. In general, components used in

LOFT are similar-in design to those of a LPWR.-
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For hydrodynamic calculations, the system can be thought of as a
collection of fluid volumes bounded by the pressure boundaries (pipe walls,
vessel walls, valves, etc.), and of regions where significant fluid-flow
area changes occur (vessel-to-piping contractions, orifices, etc.).

,

Only major heat conductors of the system are considered in thermal
calculations: where large anounts of stored or generated thermal energy *

(vessel walls, core) or major heat exchangers (steam generator) can release
their energy to or between hydrodynamic volumes.

The LOFT f acility is described in detail by Bayless (Reference 1).
Figures 1 through 7 show the LOFT system. Figures 1 and 2 show the primary
coolant system (PCS). Figures 3 through 5 show cutaways of the large
vessels in the system. Figure 6 shows the secondary coolant system.
Figure 7 shows the ECC system.

l.2 RELAPS Computer Code Description
.

RELAPS is a digital cortputer program developed to describe the
behavior of water-cooled nuclear reactors subjected to postulated a

transients, such as loss of coolant from large or small breaks, purrp
f ailures, etc. The program calculates hydrodynamics or fluid conditions
such as velocities, pressures, densities, qualities, -temperatures; thermal
conditions such as surf ate temperatures, terrperature distributions, heat
fluxes; pun.p conditions; and trip conditions. In addition to reactor
applications. the program can be applied to transient analysis of any
thennal-hydraulic system having water as the fluid. RELAPS uses an
advanced hydrodynamic model for two-phase flow, which allows different
velocities and diff erent temperatures for the phases. A five equation
model is used: two continuity equations, two momentum equations, and one

energy equation augmented by one of the phases assumed saturated.
Additional models include a choking model, abrupt area change model, mass
transfer model, interphase drag, wall friction, and a branching model. .

F
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| The hydrodynamic calculation is primarily organized around volumes and
junctions, and to a lesser extent around components. Components are
organized collections of volunes and junctions, and are defined for either
input convenience or to specify specialized processing. The physical space

i .
'

over which the hydrodynamic behavior is being simulated is divided into
volumes. The continuity and energy equations are approximated by finite

*difference approximations to the volume and surf ace integrals of these

j equations over each volume. A junction is the connection of one volume to
j another, and is associated with the momentum equations. Finite difference

approximations to the line integral of the stream tube form of the momentum
equations are used.

i

I

The thermal calculation is organized around heat structures. Different
;

heat structures attached to the same hydrodynamic component are identified

by a geonetry number. A heat structure can simulate a conductor consisting
of laminations having different thermal properties. Temperatures and heat

! - transf er rates are computed from the one-dimensional form of the transien;
i heat conduction equation. -

,

! The RELAP5 code is described in detail by V. H. Ransom et al., .

(Reference 3).
!
i

i

!
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1

2. MODEL DESCRIPTION

2.1 General

- .

The detailed LOFT Model for the RELAP5 computer code consists of
five parts:

s

1. Intact Loop Components (100-185)

2. Reactor Vessel Components (200-255)
,.

3. Broken loop Components (300-365)
:

4. Pressurizer Components (400-420)
,

'

i

5. Secondary System Components (500-555).

Also included are 33 heat slabs in the reactor vessel, six heat slabs-

i between primary and secondary side, and seven heat slabs in the secondary
side. The whole system consists of 113 volumes,122 junctions, and 43 heat.

; slabs.

Because this model will be used for a large variety of transients,
compromises were made to eccnomically simulate the exact physical behavior
of the entire system. Particularly in small breaks, a finer nodalization
is necessary to simulate liquid levels. Therefore, all vertical volumes

,

i are nocalized such that liquid levels can be calculated accurately. On the
other hand, it was necessary to avoid excessively detailed nodalization
that would result in high computing times. The size of the different
volumes was chosen such that all volumes have approximately the same flow

length.

.i

I
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Another basic decision was to connect each branch with more than one
connection at an end to another branch. This will simplify the later

inclusion of parallel flow paths.

.

To achieve momentum flux cancellation in tees, the junction connection
is made to both the inlet and outlet of the main flow path volume of a

*

tee. The sin >ulation of tees in the nodel is slightly dif ferent from the
simulation proposed in the user's manual. In this simulation, all

junctions to the branch begin and end at the same elevation.

if the area for a junction is set at zero, the minimum flow area of
the adjacent volumes is used. The loss coefficients do not include
friction or form losses due to abrupt area changes. Only turning losses
and other additional losses, as in packeo orifice plates, are included in

these values.

Figure 8 shows the nodalization scheme that is useo in the input
data. The dashed lines indicate conponents which can be included in the -

input data, such as a hot channel and the valve in the Reflood Assist
Bypass System (RABS) . . ,

2.2 Intact Loop

All irout data for the intact loop are based on Bayless
(Reference 1). A brief summary of the intact icop geometric data is shown
in Figure 9.

2.2.1 Volume-Related Data. Figure 10a identifies the 18 intact locp
components, including two primary coolant pumps and the primery side of the
steam generator. Figure 10b describes the nodalization components. One of
the values of length, area, and volume is always set to zero, which means
this value is calculated by the code. If the hydraulic diameter is input

as 0.0, it also is calculated by the code. The pump inlet and outlet tees -

are simulated as tees. The ECC connection tee and the pressurizer

<

12
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Lengtn (Flo.) C % Elevation Equivalent Direw Area
W (* 'Piec e Node IndiviLal Refer ta Volume

%moer U y_r Description Pi ece Exit Entry Exit Entry Emit Entry Extt ('n3 )

1 1. lA Core barrel nozzle 0.350521 0.731552 6.705622 6.705622 0.292101 0.29 M01 0.067012 0.067012 0.0233962

1A la, 2 Vessel nozzle 0.525732 1.6313 3 6.705622 6.705622 0.294175 0.234176 0.063455 0.063455 0.033645

2 2, 3 14 SCH 16J 1.322074 2.534456 6.705613 6.705613 0.284176 0.234176 0.263455 0.063455 0.03690S

3 3, 4 14 PCH 160 0.413933 3.003395 6.705613 6.705613 0.234176 0.254176 0.063455 0.063455 0.026571
450 R elbow

4 4, 5 la SCH 160 0.719076 3.722472 6.705613 6.705613 0.284176 0.234176 0.63455 0.063455 0.046135

5 5, 6 Venturi 0.965203 4.637675 6.705613 6.705613 0.284176 0.28951 0.063426 0.065352 0.049024
-- -- -- -- -- -- (Tnroat) 0.205995 -- 0.033336 -- --

6 6, 7 14 SCH 160 0.553577 5.246252 6.705613 6.705613 0.284176 0.234176 0.63455 0.063455 0.035428
g 900 SR elbow

7 7, S 14 SCH 160 0.194319 5.441071 6.705613 6.705613 0.284176 0.284176 0.063455 0.063455 0.0123S5
straight

8 8, 9 16 x 11 SCH 160 0.355601 5.796672 6.705613 6.705613 0.284176 0.325477 0.063426 0.033201 0.025991
Conc. reducer

9 9, 10 16 SCH 160 900 SR 0.269536 6.066203 6.705613 6.791775 0.325477 0.325477 0.033201 0.083201 0.022426
MOD to 380

10 10, 11 16 SCH 160 0.260351 6.326559 6.791775 6.952062 0.325477 0.325477 0.083201 0.083201 0.021661
straight

11 11, 12 Steam gen. Iower 0.629795 6.956354 6.952062 7.464314 0.325477 0.438723 0.083201 0.151171 0.223336
plenum, hot side

12 12, 13 Stea.a generator 2.134640 9.090993 7.464314 9.599454 0.438723 0.433723 0.495963 0.495968 0.322591
straignt tube,
not side

Figure 9. (continued).



2 1 6 8 1 6 8 5 40 9 3 8 9 4 2 0 09 5 3 6 9 2 4 1 45 2 3 0 5 3 5 0 6- m 3 2 2 3 2 3 3 4 4lo( 1 3 2 0 0 0 0 0 0v
0 0 0 0 0 0 0 0 0

_.8 1 1 1 5 5 5 5 5 50 7 0 0 2 2 2 2 2 2t 9 1 2 2 4 4 4 4 4 4i 5 1 3 3 3 3 3 3 3 3a 9 5 8 8 6 6 6 6 6 64 1 0 0 0 0 0 0 0 0f

a 0 0 0 0 0 0 0 0 0 0
.r

A
8 1 1 1 1 5 5 5 5 56 7 7 0 0 2 2 2 2 2y 9 1 1 2 2 4 4 4 4 4r 5 1 1 3 3 3 3 3 3 3

t 9 5 5 8 3 6 6 6 6 6n 4 1 1 0 0 0 0 0 0 0E
0 0 0 0 0 0 0 0 0 0

r 3 3 7 7 6 6 6 6 6 6e 2 2 7 7 7 1 1 7 7 7
t t 1 7 4 4 1 1 1 1 1 1e
n

t 8 8 5 5 4 4 4 4 4 4
r

n 3 3 2 2 8 8 8 3 8 8
ta E 4 4 3 3 2 2 2 2 2 2

OI 0 0 0 0 0 0 0 0 0 0
t *
nI

le 3 3 3 7 7 6 6 6 6 62 2 2 1 7 1 7 7 1 7a y 7 7 7 4 4 1 1 1 1 1v r 8 8 8 5 5 4 4 4 4 4
t 3 3 3 2 2 8 8 8 8 8iu n 4 4 4 3 3 2 2 2 2 2q E

[ 0 0 0 0 0 0 0 0 0 0
.

)4 4 2 4 3 7 6 6 6 6 d5 1 6 1 1 1
t 4 3 0 8 2 4

1 1 1 1

8 8 8 8 e
i 9 4 2 1 6 5 9 9 9 9 ua 9 6 5 3 7 6 0 0 0 0 nn f 5 4 9 6 2 1 4 4 4 4

io
i

9 1 6 6 6 5 5 5 5 5 t .
tI

a* n
vI o

le L54 4 4 2 4 3 7 6 6 6 c
5 1 6 1 1 1 1 1 1 (E 4 4 8 0 8 2 4 8 3 8r 9 9 4 2 1 6 5 9 9 9

t 9 9 6 5 3 7 6 0 0 0n 5 5 4 9 6 2 1 4 4 4 . .
i 99 9 7 6 6 6 5 5 5 5

e
ro 9 8 3 1 2 8 5 7 5 8 u

)
t 7 1 1 5 5 4 2 2 1 89 6 4 2 8 6 2 5 4 3 g

m
(

rt 9 4 4 3 8 9 8 0 9 8 i
et

%. 1 7, 1 4 9 5 1 6 4
2 5 2 7 d 4 7 0 3 ff a

C ef

)
R 9 2 2 3 3 3 4 5 5 0, 1 1 1 1 1 1 1 1

w

lo
F l

( i. 5 0 5 8 1 6 7 2 8 8
h de Mu 4 9 3 0 9 1 0 8 8

6 7 d 6 7 5 3 8 8
t ic B 4 9 8 5 0 8 2 8 3

y dPv e 9 3 2 6 5 1 5 2 t 3 3
8 1 6 3 3 5 5 6 nit 4 4)

) n
L- I

0 2 0 0 0 0 0 0 to n 0 u 0n
P u R

R
n h
io

n

rd S0 iht
cnc R s a
rn r r et 2 0 v{ B

io o o ws 0 5 6 i~ (
t t e o 0 1 r D7

t a ab I d 9 o e w 2 1

tp re r u t Hc o s 3.leb et o 0 C u 0 0b 0 t - 0r n u n e nc 6d 5d 6 6i 6 e 6 ,

et et d e 1 n e 1 t 1 c 1 t l 1 1 1v g 9hi g , m 4 r n h
I

e C e
n 2 2e d gs m H 1 Hg

C# La

H H9 H
D me mi mu C w . Ci Cta v aed an S o mc S a S p n S ner erl ee n n r r mu u

t u t t o tl 6t 6o 4t 4R 4t Pl 1
u 4 J

S c S sc S p 1 e 1 C 1 s 1S 1 s

.
,

r 4 5 6 1 8 9 0 1 2ee 1 1 1 1 1 1 2 2 2
doe , . . . , . , . .

Nw 1 1
5 6 7 8 9 0 113 4
1 1 1 1 1 2 23

.

r
ee
r c
iea 3 4 5 6 7 8 9 0 1

w 1 1 1 1 1 1 1 2 2
nN

5



e e s , e e

|
|

l

.

Lengtn (Fled C (m) Elevation Equivalent Dirieter Area

P iec e Node Individual 1efer to Volume
Lmber %mber Description Piece East Entry Exit Entry Exit Entry Esit (=3)

"ain Run Volumes 22, 23, 24, 25. 26, 27, 23. and 29 (Pump PC-P-1 Inlet Junction 22 to Discharge Juncticn 33)

22 22, 23 14 SCH 160 0.553577 16.167992 5.409816 5.765417 0.234176 0.284176 0.063425 0.063425 0.035423
SR 900 elbow

| 23 23, 24 14 x 10 SCH 160 0.330201 16.493193 5.765417 6.095613 0.284176 0.215901 0.063425 0.036610 0.016314
Con <.. reducer

24 24, 25 10 SCH 160 0.292101 16.790294 6.095618 6.337718 0.215901 0.215901 0.036610 0.036610 0.010694
straight

| 25 25, 26 Pump PC-P-1 0.4572 17.247496 6.337713 6.705622 0.215901 0.215901 0.036610 0.036610
|
| 26 26, 27 10 SCH 160 0.202947 17.450442 6.705622 6.705622 0.215900 0.215900 0.036610 0.036610 0.007442

straight

- 27 27, 28 10 SCH 160 0.299238 17.749679 6.705622 6.705b22 0.215900 0.215900 0.036610 0.036610 0.010955
N LR 450 elbow

28 28, 29 10 SCH 160 0.798833 13.548512 6.705622 6.705622 0.215900 0.215900 0.036610 0.036610 0.29245
straignt

29 29, 30 10 x 14 SCH 160 0.330201 18.878713 6.705622 6.705622 0.215900 0.284176 0.036610 0.063426 0.016314
Conc. reducer

Branch Run Volumes 30, 31, 32, 33, 34 (Pump PC-P-2 Inlet Junction 31 to Otscharge Junction 36)

30 31, 32 14 SCH 160 0.558577 0.997465 5.409816 5.765417 0.284176 0.284176 0.063425 0.063425 0.03542d
SR 900 elbow

31 32, 33 14 x 10 SCH 160 0.330201 1.3276(i 5.765417 6.095618 0.284175 0.215901 0.063425 0.036610 0.016314
Conc. reducer

32 33, 34 10 SCH 160 0.292101 1.619767 6.095618 6.387718 0.215901 0.215901 0.036610 0.036610 0.010694
straignt

33 34 , 35 Pump PC-P-2 0.4572 6.819178

Figure 9. (continued).



Length (Flow) C (m) '

Elevation Equivalent 01ameter Ar a
(*} (Piece hode Individual Refer to

VolumeNumber Number Description Pi~ce Exit Entry Exit Entry Exit Entry Extt (m3)
34 35 , 36 10 SCH 160 0.398984 6.705622 6.705622 0.215901 0.215901 0.0%610 0.036610 0.014619SR 900 elbow

Pump Outlets Suming 'aint
June 36, 37 (Branch Run)

35 30 , 36 , 14 x 10 SCH 0.423920 6.705622 6.705622 0.215901 0.284176 0.036609 0.% 3426 0.04080837 160 tee

June 30, 37 (Main Run)

0.558802 19.437515 6.705622 6.705622 0.284176 0.284176 0.063426 0.% 3426
36 37, 38 14 SCH 160 0.217171 19.654686 6.705622 6.705622 0.284176 0.284176 0.063426 0.063426 0.013796g stratght

37 38 , 39 14 SCH 160 0.558577 20.213263 6.705622 6.705622 0.284176 0.284176 0.063426 0.063426 0.035428SR 900 elbow

38 39, 40 14 SCH 160 0.194311 20.407573 6.705622 6.705622 0.284176 0.284176 0.063426 0.063426 0.012324straight

39 40, 4a 14 SCH 160 0.4189333 20.826506 6.705622 6.705622 0.284176 0.234176 0.063426 0.063426 0.026571LR 450 elbow

40 41, 42 14 SCH 160 1.412245 22.238751 6.705622 6.705622 0.284176 0.284176 0.063426 0. % 3426 0.091656straight

41 42, 43 Nozzle 0.525782 22.764532 6.705622 6.705622 0.284176 0.284176 0.063426 0.063426 0.033645
42 43, 44 Vessel filler 0.223520 22.988053 6.705622 6.705622 0.285751 0.285751 0.064130 0.064130 0.014334

Figure 9. (continued).
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SG-primary side
-Pressurizer connection>q

q tee- SG-side
- s
d __ _b Pressurizer connection

h tee-reactor side
SG-outlet plenum b-- --[SG-inlet plenum

SG-inlet pipe Reactor vessel nozzle

| | 1 H i

PCPT -1-outlet
W Boundary system hot legPCP-1

SG-outlet pipe
-

PCP-1-inlet H bPCP-1-outlet-tee side
C PCP-2 3 H I ' , _! h ECC-connection

h tee
- Pump outlet ECC-connectiong

tee inlet
PCP-2-outlet Pump outlet

pipe
PCP-2-inlet

Fump suctioni

tee outlet INEL A-15128

Pump suction tee

Figure 10a. Nodalization and description o' the components in the intact loop (identification).
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~
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g 150 180 185
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Heat structure155

120 Q IN EL-A-15 129

Figure 10b. Nodalization and description of the components in the intact loop (description and legend).
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* * e , e ,

Component Hydraulic Elevation Elevatton
Component Volume Lengin Area Vol me Diameter Cnange Outlet Component u ber of Volume N mber
N acer Narnoer (m) (m2) M) (m) (m) (m) Type Junctions Description (See Figure 9)3

100 1 1.5373 0.0634 0.0 0.0 0.0 0.0 Rranch 3 Core barrel nozzle 1

Vessel nozzle 1A
Half of flow device 2

105 1 1.634 0.0634 0.0 0.0 0.0 0.0 Brancn 1 Half of flow cevice 2
45 degree elbow 3
Pipe till pressurizer 4
connection

110 1 1.1303 0.0 0.06204 0.0 0.0 0.0 Branch 1 Pipe from pressurizer 4
connection 5
Venturi

115 1 0.93124 0.0 0.05826 0.0 0.0 0.0 Ptpe 12 90 degree elbow 6
Pipe section 7

Half of reducer 8

2 0.708 0.0 0.057 0.0 0.246 0.246 Half of reducer 8
38 degree elbow 9
Ptpe section 10fu

" 3 0.63 0.0 0.223 0.0102 0.513 0.759 Steam generator 11
inlet plenum

4 1.067 0.151 0.0 0.0103 1.067 1.826 Vertical steam 12
generator tubes

5 1.067 0.151 0.0 0.0103 1.067 2.893 verttcal steam 12
generator tubes

6 0.45 0.151 0.0 0.0103 0.2865 3.1795 90 degree elbow 13
- SG. tubes

7 0.45 0.151 0.0 0.0103 -0.2865 2.893 90 degree elbow 13
SG. tubes

8 1.067 0.151 0.0 0.0103 -1.067 1.826 Vertical steam 14
generator tubes

9 1.067 0.151 0.0 0.0103 -1.067 0.759 12 Vertical steam 14
generator tubes

10 0.63 0.0 0.223 0.0102 -0.513 0.246 Steam generator 15
outlet plenum

11 0.547 0.0 0.0437 0.0 -0.498 -0.252 52 degree elbow 16
Half of reducer 17

12 0.689 0.0 0.0462 0.0 -0.689 -0.941 Half of reducer 17
Ptpe section 18

13 0.559 0.0634 0.0 0.0 -0.356 -1.297 90 degree elbow 19

Figure 10b. (continued).
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j

i
1

)

Camponent Hydr 4Jlle Elevation ElevattonCamponent Volume tengtn Area vol pe Diameter Change Outlet Component N aber of Volume numberi Nuncer Murde _r (m) (m2) (m3) (m) (m) (m) Type Junctions Description (See Figure 9)1

1 120 1 0.76 0.0634 0.0 0.0 0.0 -1.297 Branch '3 P1pe section 20
Inlet pipe of 21

1 pep suction tee
'

125 1 1.003 0.0 0.0613 0.0 0.521 -0.776 Branch 2 Half of pump 214

! .suct1on tee 22
,

'

] j
90 degree elbou 23
Half of reduceri

130 1 0.457 0.0 0.0189 0.0 0.457 -0.319 Sr.glvol 0 Half of reduceri
| : Pump 1 inlet pipe -

23
24

,

135 1 0.0 0.0366 0.099 0.319 0.0 Pump 2 Primary coolant 25
--

I
Pump 1

,

t 140 1 0.502 0.0366 0.0 0.0 0.0 0.0 Snglvol O Pump 1 outlet ptpe 261 >, 45 degree elbow 27
m 145 1 1.4084 0.0 0.0633 0.0 0.0 0.0 Branch 2 Ptpe section 285 N

; Reducer 29

1| Half of pump inlet 35
tee4,

1 150 1 0.4966 0.0634 0.0 0.0 0.0 0.0 Branch 2 Half of pump outlet' 35[ tee -
Pipe section 36

155 1 1.003 0.0 0.0613 0.0 0.521 -0.776 Branch 2' Half of p op suction 21
tee

i 90 degree elbow 30
1 Half of reducer 31

1 160 1 0.457 0.0 0.0189 0.0 0.457 -0.319 Snglvol 0 Half or reducer 31;

Po p 2 inlet pipe 32
165 1 0.0 0.0366 0.099 0.319 0.0 Pung 2 Primary coolant 33

--

Pump 2i

f 170 1 0.514 0.0366 0.0 0.0 0.0 0.0 Brarr.h 1 90 degree elbow 34;
3

Inlet of pop :

outlet tee . 35

Figure 10b. '(continued).
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a e n . e e

Component Hydraulic Elevation Elevation
Component Volume Length Area volume Diameter Change Outlet Component Number of Volume Number
Nwber Number (m) (m2) (m3) (m) (m) (m) Type Junctions Description (See Figure 9)

175 1 0.559 0.0634 0.0 0.0 0.0 0.0 Pipe 1 90 degree elbow 37

2 0.613 0.0634 0.0 0.0 0.0 0.0 Pipe section 38
45 degree elbow 39

180 1 1.152 0.0634 0.0 0.0 0.0 0.0 Branch 1 Pipe section till

ECC connection 40

185 1 1.01 0.0634 0.0 0.0 0.0 0.0 Branch 3 Pipe section from
no ECC connection 40W Vessel nozzle 41

vessel ft11er 42

Figure 10b. (continued). '
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,

connection tee are simulated one-dimensionally because the diameters of the
pressurizer surge line and the ECC connection line are much smaller than
the diameter of the PCS pipe. The connection of the intact loop to the
reactor vessel is included in the description of the intact loop.-

Figure 11 shows the volume outlet elevations of the intact loop. The
.

boundary system, which consists of Components 900 and 905, is used only for
steady-state runs to adjust the pressure in the system. For a transient
calculation the valve 900 is closed. The pipe wall roughness used in the'

volumes is 4.0 x 10-5 m for the pipes and 1.5 x 10-5 m for the tubes in

the steam generator.
t

2.2.2 Junction-Related Data. Table 1 describes the junction-related

input data for the intact loop. The following definition is used:

f

The fronVto volume number has the format--XXXNNMM,
i

! .

where

*
,

;

i XXX Component number=

Volume number'
. NN =

00 for inlet,MM =

1

01 for outlet.=

The junction flow is described in detail in the RELAP5 user's manual.
The loss coefficients for the intact loop include only the form losses due

j to bends. -They are adjusted to give the right pressure drop as specified

: in the LOFT System and Test Description (Reference 2).
*

!
!

.
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TABLE 1. JUNCTION-RELATED DATA--INTACT LOOP

V lume Number L ss Coefficient
Component Junction Area Junction

Number Number From To (m2) Flag Forward Reverse Description

100 1 2450101 1000100 0.0317 0100 0.0 0.0 Reactor vessel nozzle
intact loop hot leg

2 1000101 1050100 0.0 0100 0.05 0.05 Reactor vessel nozzle
to Pressurizer tee

3 2500100 1000100 0.0317 0100 0.0 0.0 Reactor vessel nozzle
intact loop hot leg

105 1 1050101 1100100 0.0 0100 0.1 0.1 Pressurizer tee RV.
Side

110 1 1100101 1150100 0.0 0100 0.0 0.0 Pressurizer tee SG.
side

115 1 1150101 1150200 0.0 0100 0.15 0.15 Pipe downstream of
venturi

9? 2 1150201 1150300 0.0512 0100 0.05 0.05 SG. inlet plenum
inlet

3 1150301 1150400 0.0 0100 0.0 0.0 SG. inlet plenum
outlet

4 1150401 1150500 0.0 0000 0.0 0.0
5 1150501 1150600 0.0 0000 0.1 0.1
6 1150601 1150700 0.0 0000 0.2 0.2 SG. tubes
7 1150701 1150800 0.0 0000 0.1 0.1
8 1150801 1150900 0.0 0000 0.0 0.0
9 1150901 1151000 0.0 0100 0.0 0.0 SG. tube outlet

10 1151001 1151100 0.0512 0100 0.05 0.05 SG. outlet plenum
outlet

11 1151101 1151200 0.0 0100 0.05 0.05
12 1151201 1151300 0.0 0100 0.1 0.1

120 1 1151301 1200100 0.0 0000 0.1 0.1 Inlet pump suction
tee

2 1200101 1250100 0.0317 0100 0.2 0.2 #1 pump side of tee
3 1200101 1550100 0.0317 0100 0.2 0.2 #2 pump side of tee

. . . . . .



-,- - - - - - - -

, . . . . .

!

,

3 TABLE 1. '(continued)
t

V lume Number L ss Coefficient
- Comoonent Junction Ar a Junction

I Number Number From To (m ) Flag Forward Reverse Description

125 1 1250101 1300100 0.0 0100 0.1 0.1 #1 pump inlet pipe
2 1250100 1550100 0.0 0100 0.0 0.0 Connection inlet tee

pump #1 and #2

135 -- 1300101 1350100 0.0 0100 0.0 0.0 #1 pump inlet,

:
-- 1350101 1400100 0.0 0100 0.05 0.05 #1 pump outlet

145 1 1400101 1450100 0.0 0100 0.1 0.1 #1 pump discharge to
j pump discharge tee
-

2 1450101 1500100 0.0 0100 0.0 0.0 #1 pump side of tee

150 1 1700101 1500100 0.0183 0100 0.2 0.2 #2 pump discharge to .

'tee
2 1500101 1750100 0.0 0100 0.1 0.0 Pump tee outlet

155 1 1550101 1600100 0.0 0100 0.1 0.1 #1 pump side of pump'

03 suction tee

165 -- 1600101 1650100 0.0 0100 0.0 0.0 #2 pump inlet
;

-- 1650101 1700100 0.0 0100 0.1 0.1 #2 pump outlet

170 1 1450101 1700101 0.0183 0100 0.2 0.2 #1 pump to #2 pump4

i discharge

175 1 1750101 1750200 0.0 0100 0.15 0.15 450 Bend

180 1 1750201 1800100 0.0 0100 0.05 0.05 Inlet to pump side
of ECC tee-

<

185 1 1850101 2050100 0.0317 0100 1.0 1.0 Intact cold leg to
. RV. inlet &nnulus
{ 2 1800101 1850100 0.0 0100 0.0 0.0 Pump side of ECC tee

to RV. side of ECC
tee

3 1850101 2000100 0.0317 0100 1.0 1.0 Intact cold leg to
j

RV. inlet annulus4

i _

;
_-



.

The two junctions at the pump suction tee which connect Component 120
with 125 and 155 have half of the flow area of Component 120. Similarly,
the junctions from Component 170 to Component 145 and 150 have half of the
flow area of Component' 170. Junctions .ll502 and 11510 have smaller flow

.

areas than the minimum flow areas of the adjacent volumes, thus simulating
the orifices installed at the steam generator-inlet and -outlet plenum.

.

2.2.3 Heat Slabs. The only heat slab included in the intact loop
represents the SG tubes, and connects the primary with the secondary side.
This heat slab has six heat structures. It is describeo in Table 2.

2.3 Reactor Vessel

The reactor vessel input data are based on Bayless and Reeder
.

(References 1 and 2). Because of the complicated geometry of the reactor
vessel, particulary in the core region, simplifications were made to
simulate the reactor vessel consistently with the remainder of the system.

.

2.3.1 Nodalization of the Reactor Vessel. The reactor vessel is
simulated with 13 hydraulic components and 13 heat slabs. Twenty volumes .

and 20 junctions are used. All components in the reactor vessel region are
identified (Figure 12a), and the volumes vertically orientated and
described (Figure 12b) .

Components 200, 205, and 210 simulate the annulus. The lower plenum
is subdivided into two components. The region between core inlet and core
tie plate is also described : ? specific component. Component 230
simulates the core, wherea*, Component 235 simulates the core bypass.

Coaponent 240 simulates the mixing region between the upper core tie plate
and the location where the fuel modules have no holes. Component 245

simulates the upper flow skirt region and Component 246, the dead end of
the fue l modules. Components 250 and 255 simulate the upper plenom. Tees

. simulate the inlet annulus distributor and the outlet nozzle. -

1

.
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TABLE 2. HEAT SLAB DATA--INTACT LOOP

Heat Left Right Left Right
Structure Geometry Boundary Boundary Area / Length Interval Boundary Boundary

Number Type Volume Volume (m2/m) Number Components (m) (m)
'

1006-1 CYL 11504 51504 1397.324 1-8 Inconel 0.0051054 0.006349
<

-2 11505 51505 1397.324 1-8 Inconel 0.0051054 0.006349

-3 11506 51506 1397.324 1-8 Inconel 0.0051054 0.006349

-4 11507 51506 1397.324 1-8 Inconel 0.0051054 0.006349

-5 11508 51505 1397.324 1-8 Inconel 0.0051054 0.006349

-6 11509 51504 1397.324 1-8 Inconel 0.0051054 0.006349
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Figure 12a. Nodalization and description of the reactor vessel Figure 12b. Nodalization and
components (identification). description of

the reactor vessel
components (descrip-
tion and legend).
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Component Volume Number of
Conponent Number Conponent Type Number Junctions Description

200 Brancn 1 2 Upper part of inlet annulus distributor

205 Branch 1 1 Lower part of inlet annulus distributor

210 Pipe 1 3 Downcomer
2 Downconer
3 Downcomer
4 Downcomer

215 Branch 1 3 Upper part of the lower plenum

220 Snglvol 1 0 Lower part of the lower plenum

g 225 Branch 1 2 Lower core support structure

230 Pipe 1 2 Active co* + awer part
2 Active co a central part
3 Active e.cre upper part

235 Pipe 1 2 Core bypass
2 Core bypass
3 Core bypass

240 Branch 1 2 Upper core support structure

245 Branch 1 1 Upper flow skirt region

246 Branch 1 1 Dead end of the fuel modules

250 Brancn 1 2 Nozzle region of upper plenum

255 Snglvol 1 0 Upper part of the upper plenum

Figure 12b. (continued).



2.3.2 Volume-Related Components - Reactor Vessel. Table 3 includes

the description of the volume-related components in the reactor vessel.

The inlet annulus is divided at the elevation of the cold leg pipe
centerline into two volumes. The downcomer, Component 210, includes.four

.

volumes with equal lengths of 0.958 m. In order to track liquid level, it

might be necessary in some cases to use a-finer noualization in the
downcomer. The lower plenum is divided into two components, which simulate *

the mixing section and the deaa end of the lower plenum. The component

which is marked with dashed lines is a hot channel that is not included in
the current data. The elevations of different volune outlets are shown in
Figure.13.

2.3.3 Junction-Related Data. The geometric data of the
junction-related components in the reactor vessel are shown in Table 4.
The bypass flow from the inlet annulus to the upper plenum is includeo in
the description. For this junction, the flow area is chosen to give
approximately 2% bypass flow under steady-state conditions. The junction
areas in the core bypass are chosen-to give approximately 5% flow. -

Because only the pressure drop from the intact loop cold leg to the .

intact loop hot leg is known, all additional loss coefficients in the
reactor vessel region are chosen to sum to this pressure drop.

2.3.4 Igat Slabs in the Reacton Vessel Region. The heat slab
components are shown 'in Figure 14. The following main heat structures are
used, as shown in' Figure 15:

1. Filler blocks

2. Core support barre i

3. Reactor sessel bottom
.

4 Lower core support structure

.
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! TABLE 3. VOLUME-RELATED DATA--REACTOR VESSEL

:
Component Elevation Hydraulic Elevation

'

. Component Volume Len9th Arqa Volume Change Diameter Outlet Component
i Number Number (m) (m') (m3) (m) (m) (m) Type Description

i 200 1 0.33 0.0 0.0855 0.33 0.178 +0.33 Branch inlet annulus top volume
205 1 0.424 0.0 0.11 -0.424 0.172 -0.424 Branch !nlet annulus lower volume

'
210 1 0.958 0.142 0.0 -0.958 0.102 -1.382 Pipe Downcomer

2 0.958 0.142 0.0 -0.958 0.102 -2.34,

'

3 0.958 0.142 0.0 -0.958 0.102 -3.298
4 0.958 0.142 0.0 -0.958 0.102 -4.256

215 1 0.36 0.74 0.0 -0.36 0.9707 -4.616 Branch tower plenum upper volume

220 1 0.37 0.79 0.0 -0.37 1.003 -4.986 Sng 1vol Lower plenum lower volume
4 co

'"
225 1 0.52 0.25 0.0 0.52 0.095 -3.736 Branch Lower core support structure,

j 230 1 0.559 0.1705 0.0 0.559 0.012 -3.177 Pipe Active core
2 0.559 0.1705 0.0 0.559 0.012 -2.618
3 0.657 0.1705 0.0 0.657 0.012 -1.961

a

1 235 1 0.559 0.015 0.0 0.559 0.003 -3.177 Pipe Bypass core
.

t 2 0.559 0.015 0.0 0.559 0.003 -2.618 51 coro flow *

3 0.657 0.015 0.0 0.657 0.003 -1.961

240 1 1.118 0.297 0.0 1.118 0.145 -0.769 Branch Upper core support structure
,i

245 1 0.843 0.114 0.0 0.843 0.131 +0.0 Branch Upper flow skirt region,

| 246 1 0.7 0.183 0.0 0.7 0.214 -0.163 Branch Dead end of fuel modules
i 250 1 0.854 0.2 SS 0.0 0.854 0.0 +0.854 Branch Upper plenum lower volume

255 1 0.712 0.244 0.0 0.712 0.0 +1.566 Sng 1vol Upper plenum upper volume '

i
4

,

J
'

.__



,

.

1.566~'''''''
-

/ / .

/ /

0.854, ,

/ -

/ -
I I

1I i i

!0.0 ;- -0.141
0.33 r7 - / -

i , i / '

/ , / / '

, ,
, ) /

|| I

0.0 il -0.749r - <

-/ i <
// /

/ / | I |
d a -1.961'

-0.424 I
, ',

' - i
|7 - -s

_L...|,- -2.018
/ / i

| / c q_

-1.382 (-? s I -

is s |s

| 5 | | }---'- -3.177
> | |-2.34 >-I - -

| | | 1
' -

-3.248 h-h I -3.736-

s N -
,

N N /
,

N N /,

'-4.256 ,

-
/

/

| AH elevadons in meters
-4.616 r

-
-

-4.986 ris/////////////// |nEL.A.1s 133

Figure 13. Volume outlet elevations in the reactor vessel.
_ ._ _

M

O

34



. . . . . .

TABLE 4. JUNCTION-RELATED DATA--REACTOR VESSEL

Volume Number Loss Coefficient
Component Junction Area Junction

Number Number From To (m2) Flag Forward Reverse Description

200 1 2000100 2050100 0.0 0100 0.0 0.0
2 2000100 2450101 0.001 0100 0.0 0.0 Bypass ILCL ILHL

205 1 2050101 2100100 0.0 0100 0.0 0.0 Inlet annulus
distribution

210 1 2100101 2100200 0.0 0000 0.0 0.0
2 2100201 2100300 0.0 0000 0.0 0.0 Downcomer
3 2100301 2100400 0.0 0000 0.0 0.0

215 1 2100401 2150100 0.0 0100 0.0 0.0 Connections to lower
plenum

2 2150101 2200100 0.0 0100 0.0 0.0 Connections to lower
plenum

3 2150100 2250100 0.15 0100 0.0 0.0

225 1 2250101 2300100 0.0975 0100 0.3 0.3 Core inlet flow

2 2250101 2350100 0.0 0100 0.0 0.0 Core bypass flow

230 1 2300101 2300200 0.144 0100 0.5 0.5 Active core
2 2300201 2300300 0.144 0100 0.5 0.5

235 1 2350101 2350200 0.0 0000 0.0 0.0 Bypass'

2 2350201 2350300 0.0 0000 0.0 0.0

240 1 2300301 2400100 0.12 0100 0.3 0.3 Core outlet flow
2 2350301 2400100 0.0 0100 0.0 0.0 Bypass outlet flow

245 1 2400101 2450100 0.0 0100 0.0 0.0

246 1 2400101 2460100 0.0 0100 0.0 0.0

250 1 2450101 2500100 0.0 0100 0.0 0.0

2 2500101 2550100 0.0 0100 0.0 0.0
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S. Flow skirt - filler assembly
,

6. Active core

.

7. Upper core support structure

'

8. -Fuel modules in the upper plenum region
i

9. Upper core support structure

10. Internals in the upper plenum

11. Upper head top plate.

:

All heat slabs in the reactor vessel are assumed to be adiabatic
(synsetric) on one side. A detailed description of the geometric data for
the heat slabs is given in Table S.

, .

i

'2.4 Broken loop
.

I The input data for the broken loop are based on Bayless and Reeder
(Ref erences 1 and 2). Figure 16 shows a brief si mary of the broken loop
geometric data.

.

The composition of the piping in the legend of Figure 16 is for a hoti

leg break, whereas the schematic shows the composition for a cold leg break.
,

2.4.1 Volume-Related Components. The broken loop is simulated by
2 18 components with 26 volumes, 26 junctions, and four valves. Figure 117

j identifies the components, and Figure 17b describes the nodalization
schematic of the broken loop. The Reflood Assist Bypass System (RABS) is'

simulated by four volumes. The reflood bypass valves are not included in
'

i

,

:
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TABLE 5. HEAT SLAB DATA--REACTOR VESSEL

Heat Left Right Left Right
Structure Geometry. Boundary Boundary Areaftength Interval Boundary- Boundary

Number Type Volume Volume (m /m) Number Components (m) (m)

1210-1 CYL 21001 -- 0.958 1-4 S-STEEL 0.47 0.735
-2 21002 -- 0.958 1-4 ' S-STEEL 0.47 0.735
-3 21003 -- 0.958 1-4 S-STEEL 0.47 0.735
-4 21004 -- 0.958 1-4 S-STEEL 0.47 0.735
-5 21501 -- 0.36 1-4 S-STEEL 0.47 0.735
-6 22001 -- 0.37 1-4 S-ST EEL 0.47 0.735

1201-1 CYL 20001 -- 0.33 1-4 S-STEEL 0.419 0.459
-2 20501 -- 0.424 1-4 S-STEEL 0.419 0.459
-3 21001- -- 0.958 1-4 S-STEEL 0.419 .0.459
-4 21002 -- 0.958 1-4 S-STEEL 0.419 0.459

u, -5 21003 -- 0.958 1-4 S-STEEL 0.419 0.459* -6 21004 -- 0.958 1-4 S-STEEL 0.419 0.459

1225-1 CYL 22501 -- 0.52 1-4 S-STEEL 0.3 0.38
-2 23001 -- 0.559 1-4 5-STEEL 0.3 0.38
-3 23002 -- 0.559 1-4 S-STEEL 0.3 0.38
-4 23003 0.651 1-4 S-ST EEL 0.3 0.38--

-5 24001 -- 1.118 1-4 S-STEEL 0.3 0.38
-6 24501 0.42 1-4 S-STEEL 0.3 0.38--

-7 24601 -- 0.35 1-4 S-STEEL 0.3 0.38

1230-1 CYL 0 23001 725.1 1-4 UO2 0.0 4.647 E-3
5 GAP 4.647 E-3 4.742 E-3

6-9 ZR 4.742 E-3 5.35 E-3
-2 0 23002 725.1 1-4 002 0.0 4.647 E-3

5 GAP 4.647 E-3 4.742 E-3
6-9 ZR 4.742 E-3 5.35 E-3

-3 0 2303 725.1 1-4 U02 0.0 4.647 E-3
5 GAP 4.647 E-3 4.742 E-3

6-9 ZR 4.742 E-3 5.35 E-3
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TABLE 5. (continued)'

.

Heat Left Right
. Left Right

Interval Boundary Boundary: Structure Geometry Boundary Boundary AreafLength! Number Type Volume Volume (m /m) Number Components' (m)' (m)
i

1246-1 PLATE 24501 24601 1.8 1-4 S-STEEL' O.0 0.01

1220-1 PLATE 22001 1.68 .1-4 S-STEEL - 0.0 0.092--
4

; 1226-1 CYL 22501 -- 0.52 1-4 S-STEEL 0.282 0.3
,

'

1240-1 CYL 24001 -- 0.118 1-4 S-STEEL 0.282 0.31

! 1255-1 PLATE 25501 -- 0.712 1-4 S-STEEL 0.0 ' O.474g
[ 1200-1 CYL 20001 -- 0.33 1-4 S-STEEL .0.508 0.773

0.424- 1-4 S-STEEL 0.501 0.768-1205-1 CYL 20501 --

|
'

1250-1 CYL 25001 0.854 1-4 S-ST EEL 0.381 0.419--

,

1251-1 PLATE 25001 -- 1.0 1-4 S-STEEL 0.0 0.005
i -2 25501 1.0 1-4- S-ST EEL 0.0 0.005--

1252-1 CYL 25501 -- 0.712 1-4 S-STEEL 0.381 0.728
!

2

j

"
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Lengtti (Fiow) C (m) Elevation Equivalent Diameter Area
(*} ("

P t ece Mode Individsal Refer to Volume
Number Number Desertptten Prece E x t t ___ Entry Exit Entry Extt Entry Extt (m3)

Cold Leg

1 1, 2 Vessel feller 0.223520 0.731524 6.705622 6.705622 0.285751 0.285751 0.064130 0.064130 0.014334

2 2, 3 vessel norrie 0.525782 1.681317 6.705622 6.705622 0.284176 0.284176 0.063426 0. % 3426 0.033645

3 3, 4 FI 14 SCH 160 0.418933 1.681317 6.705622 6.705622 0.284176 0.284176 0.063426 0. % 3426 0.026571
LR 450 elbow

4 4, 5, F2 14 x 14 x 10 0.558802 2.240119 6.705622 6.705622 0.284176 0.284176 0.063426 0.% 3426 0.040343
6 SCH 160 tee

10" Branch 0.215901 Branch 0.120111

5 6, 7 Pl-1 14 SCH 160 0.694946 2.935065 6.70'622 6.705622 0.284176 0.284176 0. % 3426 0.063426 0.044926
stratghta

tu

6 7, 8 FL5 flange 0.449581 3.384646 6.705612 6.705622 0.284176 0.103200 0. % 3425 0.0083647 0.005035

7 8, 9 Ortftce plate 0.076200 3.460847 6.705622 6.705622 0.103200 0.103200 0.008365 0.008365 0.0006374
ARO 85

8 9, 10 Fl6 flange 0.168276 3.435937 6.705622 6.705622 0.103200 0.103200 0.00836 0.008365 0.001408

9 10, 11 F14 5" SCH AA 0.2992 2 3.735175 6.705622 6.515121 0.103200 0.103200 0.008365 0.008365 0.002503
LR 900 elbow

10 11, 12 P9-16 SCH 160 0.831d53 4.567028 6.515121 5.683269 0.131801 0.131801 0.013643 0.013643 0.011357
straight

11 12, 13 F14 5' SCH AA 0.299238 4.866266 5.683269 5.492768 0.103201 0.103201 0.008365 0.008365 0.002503
LR 900 elbow

12 13, 14 FL13 flange 0.168276 5.034541 5.492768 5.492768 0.103201 0.103201 0.0083647 0.0083647 0.001408

Figure 16. (continued).

. . . . . .
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_ _ _ _

Length (Flow) C {m) Elevation Equivalent 0'ameter Area
(*Pee Node Individual Refer to Volume

%moer Lmoer Oesce otion Piece Extt Entry Exit Entry Ect Entry Ex:t (m31

Cold Leg (continued)

lJ 14 , ;5 Pamp simalator 0.473076 5.507617 5.442768 5.492768 0.103201 0.256513 0.008364 0.064473 0.010249
'

Support 0.152401 Section at 0.010068
Plate Orifice
Exit Plate

Cross 0.008068
Section
Orifice
Plate

14 15. 16 F1514 SCH 160 0.558577 6.066195 5.492768 5.848369 0.284176 0.284176 0.063425 0.063425 0.03542S
SR 900 elbow

.I

15 16, 17 F16 14 x 5 SCH 160 0.330202 6.396396 5.848369 6.178569 0.284176 0.109551 0.063425 0.009425 0.10709 |
g Conc. reducer !

16 17, 18 P11-1 5* SCH 160 0.936501 7.332897 6.178569 7.115G71 0.109551 0.109551 0.009426 0.009426 0.008827
straight ,

17 15, 19 FL-7 flange 0.206376 '.539272 7.115071 7.321447 0.103200 0103200 0.008365 0.008365 0.0008497

18 19, 20 Steam generator 2.051311 9.590583 7.321447 9.372757 0.103124 0.370587 0.0083525 0.107862 0.172533
simulator

Support 0.113380 Suppoi 0.0111932
' Plate Plate

Exit Exit

Section at 0.123556 Section at 0.032603
Orifice Orifice
Plate Plate

19 20, 21 Steam generator 0.718170 10.304.753 9.372757 9.029959 0.366726 0.366726 0.105626 0.105626 0.075859
simulator 13 SCH
160 SR 900 elbow

Figure 16. (continued). ,
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tengtn (Flow) C (m) Elevation Equivalent Dianter Area I

Piece Node Indi a dual Refee to - - Volume
Numoer Namber Description l ece Eut Entry Exit

, _
Exit Entry Fait (m3)

Cold Leg (continued)

20 21, 22 Steam gen. sim. 0.263145 10.571898 9.829959 9.829959 0.364 0.366726 0.105626 0.105626 0.027795 I

18 SCH 160 I

straight )
21 22, 23 Steam gen. sim. 0.718170 11.290068 9.829959 9.372757 0.366726 0.366726 0.105626 0.105626 0.0758577

18 SCH 160 SR
900 elbow

22 23, 24 Steam generator 2.051311 13.341379 9.372757 7.321447 0.370587 0.103124 0.107862 0.0083525 0.172533 !
simulator |

Support 0.119380 Support 0.0111932
Plate Plate
Entry Entry

A Section at 0.123556 Sectton at 0.032603 I
" Orifice Orifice |

23 24, 25 FL-10 flan 9e 0.206376 13.547755 7.321447 7.115071 0.103200 0.103200 0.008365 0.008365 0.00084975

24 25, 26 P13-1 5 SCH 11 0.282443 13.830204 7.115071 6.832622 0.103201 0.103201 0.0083647 0.0033647 0.00236261
straight

25 26, 27 F-18 5" 900 elbow 0.199492 14.029695 6.832612 6.705622 0.103201 0.103201 0.0083647 0.0083647 0.0016687
overstre

26 27, 28 FL-11 flange 0.168276 14.197371 6.705622 6.705622 0.103201 0.103201 0.0083647 0.008364 0.001408 |

27 28, 29 Orifice KRO 87 0.076200 14.274171 6.705622 6.705622 0.076861 0.113843 0.0046393 0.010179 0.0004852

23 29, 30 FL-12 flange 0.244476 14.518647 6.705622 6.705622 0.257201 0.257201 0.051956 0.051956 0.012702

29 30, 31 Isolation valve 0.762002 15.280649 6.705622 6.705622 0.257176 0.757176 0.0519454 0.0519454 0.0837535
CV-P-138 |

30 31, 32 008V CV-P-138-1 1.651005 16.931655 6.705622 6.705622 0.257201 0.273051 0.0519557 0.0519557 0.104984

Figure 16. (continued).
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lengtn (Flow) C (m) Elevatton Equtvalent Otameter Area
("I I*} (*Piec e Node Individu al Refer to Vol e

Nrcer N2mber Description Piece Exit Entry Exit Entry Exit Entry Exit (m

Not c qa

31 32, 33 Expansion Joint 0.99063 17.922258 6.705622 6.705622 0.273051 0.293451 0.0585564 0.059957 0.097206

32 34, 35 Core barrel nozzle 0.350521 0.731522 6.705622 6.705622 0.292101 0.292101 0.067012 0.067012 0.023896

33 35, 36 Vessel nozzle 0.525782 1.271528 6.705622 6.705622 0.284176 0.284176 0.208089 0.20809 0.033645

34 36, 37 F1 - 14 SCH 160 0.418933 1.681317 6.705622 6.705622 0.284176 0.284176 0.063426 0.063426 0.026571
LR 450 elbow

35 37 , 38 , F2 14 x 14 x 10 0.558802 2.240119 6.705622 6.705622 0.284176 0.284176 0.063426 0. % 3426 0.040343
50 SCH 160 tee

3 ranch 0.215901 Branch 0.215901

36 38, 39 P1-1, 14 SCH 160 0.694946 2.935065 6.705622 6. F622 0.284176 0.284176 0.063425 0.063425 0.044926

37 39, 40 FL-1 flange 0.449581 3.384696 6.705622 6.705622 0.284176 0.109551 0.063425 0.030924 0.0054093

38 40, 41 Ortfice plate
XRO-88 0.076200 3.460847 6.705622 6.705622 0.113815 0.076861 0.010174 0.0046367 0.000481

39 41, 42 FL-2 flange 0.206376 3.667222 6.705622 6.705622 0.173051 0.173051 0.0235198 0.0235198 0.004854

43 42, 43 P4-18 SCH 160
straight 0.494032 4.161253 6.705622 6.705622 0.173051 0.173051 0.023520 0.023520 0.011619

41 43, 44 FL3 flange 0.206376 4.367629 6.705622 6.705622 0.173051 0.173051 0.0235198 0.0235198 0.004854

42 44, 45 Orifice plate 0.076200 4.443830 6.705622 6.705622 0.173051 0.173051 0.023519 0.023519 0.001792
KRO-86

43 45, 46 FL-12 flange 0.244476 4.688305 6.705622 6.705622 0.257201 0.257201 0.051956 0.051956 0.012702

44 46, 47 Isolation valve 0.762002 5.450307 6.705.22 6.705622 0.257176 0.257176 0.0519454 0.0519454 0.0837535
CV-P-138

45 47, 48 008V,CV-P-138 1.651005 7.101313 6.705622 6.705622 0.257201 0.273051 0.0519557 0.0519557 0.104984

46 48, 49 Expansion Joint 0.990603 8.091917 6.705622 6.705622 0.273051 0.298451 0.058556 0.069957 0.097206

Figure 16, (continued).
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Figure 17a. Nodalization and description of components in the broken loop (identification).,
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Component Mydraulic Elevation Elevatton
Camponent volume Lengtn Area votee Di snter Cnange Outlet Component N eder of Volume haber

namner hander (m) (*2) fm3) (s) (m) (m) Type Junctions Description (See Figure 9)

300 1 0.876 0.0634 0.0 0.0 0.0 0.0 Branch 3 Cere barrel nozzle 32
Vessel nozzle 3 33

305 1 0.698 0.0634 0.0 0.0 0.0 0.0 Branen 1 45 degree elbow 34
Hlf of RABS tee hot
leg 35

310 1 1.424 0.0 0.0668 0.0 0.0 0.0 Branch 2 Half of RASS tee hot
leg 35
Ptpe,section 36
Flange 1 37
Half of ortftce 1RO-85

315 1 0.4054 0.00836 0.0 0.0 0.127 0.127 Pipe 11 Half of ortfice ARD-85
Flange 11 26
90 degree elbow 25

2 0.5265 0.00836 0.0 0.0 0.488 0.615 Pipe sectton 24
Flange 10 23

3 0.362 0.108 0.0 0.0 0.362 0.977 Flange 9 22
4 1.692 0.108 0.0 0.124 1.692 2.669 Flange 9 22

* 5 0.8435 0.108 0.0 0.0 0.457 3.126 90 degree elbow 21* Half cf pipe section 20
6 0.8495 0.108 0.0 0.0 -0.457 2.669 Half of pipe section 20

90 degree elbow 19
7 1.692 0.108 0.0 0.0 -1.692 0.977 Flange 8 IS
8 0.362 0.108 0.0 0.0 -0.362 0.615 Flange 8 18
9 1.346 0.0 0.0162 0.0 -1.143 -0.528 Flange 7 17

Pipe section 16
Half of reducer 15

10 1.325 0.0 0.0648 0.0 -0.686 -1.214 Half of reducer 15
90 degree elbow 14
Pep simulator
Flange 14 13

11 1.842 0.00836 0.0 0.0 1.214 0.0 11 Flange 13 12
90 degree elbow 11
Pipe section 10
90 degree elbow 9
Flange 6 8
Orifice 1R0-81
Flange 4 43

12 0.667 0.0525 0.0 0.0 0.0 0.0 Half of isolatton
valve 44

Figure 17b. (continted).
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|v;;^+ct Hycraalic E!ewstion Elevation
C rooment W re Lengtn Area Volume Diamter Cnange Outlet Ceri;konent Narcer of Vole e Mumber
unter b ,oer (m; p2) (m3) H) b) (m) Tr,:e Junctions Description (See Fig.2re 9)

325 . 0.823 0.0525 0.0 0.0 0.0 0.0 0 Half of isolation
valve 44
Half of 00BV

335 1 0.7435 0.0634 0.0 0.0 0.0 0.0 Br ancn 3 Vcssel filler i

Vessel Nozzle 2

340 1 0.633 0.0634 0.0 0.0 0.0 0.0 Brancn 1 45 degree elbow 3
Half of RAS $ tee
cold leg 4

345 1 0.974 0.0634 0.0 0.0 0.0 0.0 Branch 2 Half of RASS tee
cold leg 4

| Flow device 5

350 1 0.438 0.0 0.00541 0.0 0.0 0.0 Ptpe 1 Flange 5 6 I

2 1.6035 0.0 0.0777 0.0 0.0 0.0 Oriftce IRO-83
Flange 2 39
Pipe section 40
Flange 3 41$ Oriface IRO-86 42
Flange 12 43
Half of isolation
valve cold leg 44

360 1 0.813 0.0525 0.0 0.0 0.0 0.0 Sngtvol 0 Half of 1 solation
valve cold leg 44
Half of Q08v cold
leg 45

370 1 2.203 0.0333 0.0 0.0 0.653 0.653 Brancn 1 RASS hot leg single
ptpe --

,

375 1 0.0 0.0776 0.0358 0.0 0.0 0.653 Snglvol 0 RABS hot leg parallel
pipes --

.

330 1 0.0 0.0776 0.0855 0.0 0.0 0.653 Snglvo; O RABS cold leg
parallel pipes --

335 1 0.0 0.0338 0.118 0.0 -0.653 0.0 B ranch 1 RABS cold leg single
pipe --

Figure 17b. (continued).
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the current data. The orifice plates of the SG simulator are included in
Volumes 315-4 and 316-7, the orifice plates for the pump simulator are in

,

Volume 315-10. Figure 18 shows the outlet elevations of the volumes.

*

2.4.2 Junction-Related Components. Table 6 describes the necessary
input data foi the junction-related components. The loss coefficients for

' '

the SG simulator and the pump simulators are based on data by

P. G. Prassinos (Ref erence 4). All other additional loss coefficients in
the hot leg are adjusted to gi,e the right pressure drops.

>

2.5 Pressurizer

The input data for the pressurizer are mainly based on Reeder

i (Ref erence 2) . A detailed model for the pressurizer was necessary to
simulate the behavior of the LOFT System during a LOCE with a break in the

pressurizer relief valve.

*

2.5.1 Volume-Related Components. Figure 19a identifies the

components of the pressurizer. Figure 19b describes the nodalization.
This part of the system includes the pressurizer surge line, which is .

simulated by two volumes. The pressurizer relief valve is simulated by
Component 425. The initial liquid level in the pressurizer is at the top
of the third volume, e.g. , Volumes 415-1, -2, -3 are full of liquid, and

Volunes 415-4, -5, 420 are full of steam. To adjust the liquid level to
other initial values, it is necessary to change the length of Volunes 415-3
and 415-4, whereas the sum of the lengths of these volumes has 'to be

constant. The water level in the pressurizer is assumed to be 1.03 m above
the bottom of the pressurizer. Figure 20 shows the outlet elevations of

each vc me.

2.5.2 Junction-Related Components. Table 7 shows the

junction-related input data for the pressurizer. Component 410 simulates a
.

O

9
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Figure 18. Volume outlet elevations in the broken loop.
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TABLE 6. JUNCTION-RELATED DATA--BROKEN LOOP
.

V lume Number L ss Coefficient
' Component Junction Area Junction

Number Numt,er From To (m2) Flag Forward Reverse Description

300 1 2450101 3000100 0.0317 0100 0.0 0.0 Reactor vessel outlet
2 3000101 3050100 0.0 0000 0.1 0.1
3 2500100 3000100 0.0317 0100 0.0 0.0

305 1 3050101 3100100 0.0 0100 0.1 0.1

310 1 3700101 3100100 0.0 0100 0.0 0.0 Reflood assist bypass
junction

2 3100101 3150100 0.0 0100 0.0 0.0

315 1 3150101 3150200 0.0 0000 0.2 0.2
2 3150201 3150300 0.0 0100 0.0 0.0
3 3150301 3150400 0.0326 0100 93.9 93.9 SG. simulator
4 3150401 3150500 0.0326 0100 93.9 93.9 SG. simulator
5 3150501 3150600 0.108 0000 0.4 0.4 SG. simulator
6 3150601 3150700 0.0326 0100 93.9 93.9 SG. simulator
7 3150701 3150800 0.0326 0100 93.9 93.9 SG. simulator
8 3150801 31E0900 0.0 0000 0.0 0.0
9 3150901 3151000 0.0 0100 0.2 0.2

10 3151001 3151100 0.0081 0100 4.1 4.1 Pump simulator
'll 3151101 3151200 0.0 0100 0.4 0.4

. . . . . .
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TABLE 6. (continued)

V lume Number Loss CoefficientComponent Junction Area Junction
Number Number From To (m2) Flag Forward Reverse Description

320 3151201 3250100 0.0 0100 0.0 0.0 Isolation valve

330 3250101 8000100 0.0466 0100 0.0 0.0 00BV

335 1 2050100 3350100 0.0317 0100 1.0 1.0
2 3350101 3400100 0.0 0000 0.1 0.1
3 2000100 3350100 0.0317 0100 1.0 1.0

340 1 3400101 3450100 0.0 0000 0.1 0.1
$

345 1 3850101 3450100 0.0 0100 0.0 0.0
2 3450101 3500100 0.0 0100 0.0 0.0

350 1 3500101 3500200 0.0 0100 0.0 0.0 Break plane

355 3500201 3600100 0.0 0100 0.0 0.0

365 3600101 8050100 0.0466 0100 0.0 0.0

370 3750101 3700100 0.0 0100 0.0 0.0

385 3800101 3850100 0.0 0100 0.0 0.0
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Component Hydraalic Elevation Elevation
Camponent volume Length Arta volee Diamter Change Outlet Component Number of

N eber Number (m) (m4) (m3) (m) (m) (m) Twee Junctions Description

400 1 3.45 0.00145 0.0 0.0 0.54 0.54 Brancn 2 Pressurizer surge line PCS side i

!

405 1 3.45 0.00145 0.0 0.0 0.60 1.14 Snglvol O Pressurizer surge line |
pressurizer side

415 1 0.224 0.362 0.0 0.0 0.224 1.364 Pipe 4 Pressurizer inlet

2 0.403 0.565 0.0 0.403 1.767 Pressurizer vessel mater space i

3 0.403 0.565 0.0 0.0 0.403 2.17 Pressurizer vessel mater space

u,
vi 4 0.414 0.565 0.0 0.0 0.414 2.584 Pressurtzer vessel steam space

5 0.341 0.466 0.0 0.0 0.341 2.925 Pressurizer vessel steam space

420 1 0.236 0.13 0.0 0.0 0.236 3.161 Pressurizer outlet

Figure 19b. (continued).
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TABLE 7. JUNCTION-RELATED DATA--PRESSURIZER

V lume Number Loss CoefficientComponent Junction Area Junction
Number Number From To (m2) Flag Forward Reverse Description

400 1 1100100 4000100 0.0 0100 0.93 0.93 Connection surge
line, hot leg

2 4000101 4050100 0.0 0000 0.93 0.93 Half way surge line

410 4050101 4150100 0.0 0100 0.93 0.93 Inlet pressurizer

415 1 4150101 4150200 0.0 0100 0.0 0.0 Pressurizer
S3 2 4150201 4150300 0.0 0000 0.0 0.0

3 4150301 4150400 0.0 0000 0.0 0.0
4 4150401 4150500 0.0 0100 0.0 0.0

420 4150501 4200100 0.0 0100 0.0 0.0

425 4150601 8100100 9.0 E-5 0100 0.0 0.0 Pressurizer relief
valve
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valve in the pressurizer inlet, and Component 420, the Pressurizer Power
Operated Relief Valve (PORV). The area of the PORV was chosen to give the

right depressurization rate f or Test L3-0.
.

The loss coefficients in the surge line are included to simulate the
dif ferent bends in this pipe. The values are based on Prassinos

*

(Reference 4). In the current input data no heat slabs are used for the
simulation of the heater. Also the pressurizer spray system is not

simulated.

2.6 Steam Generator Secondary

A detailed model for the steam generator secondary has been

developed. Because the available information for this part is not as
detailed as for the other parts of the LOFT System, the input data are
based on drawings.

*

2.6.1 Volume-Related Data. Figure 21a identifies the components in

the steam generator secondary. Figure 21b describes the nadalization
scheme. The steam generator secondary consists of 12 components including ,

the steam control valve and the feedwater valve. A total of 18 volumes and
16 junctions are used for the steam generator secondary. The length of
Volume 515-4 to 515-7 is larger than the elevation change because the fluid

has to flow around the baffles installed in the boiler section of the steam
generator. Figure 22 shows the volume outlet elevations.

2.6.2 Junction-Related Data. The junction-related input data are

shown in Table 8. The loss coefficients are adjusted to give the right

steady-state circulation flow rate in the steam generator.
;

2.6.3 Heat Slabs. The heat slab input data for the steam generator

secondary are included in Table 9. These heat slabs simulate the shrouc
-

separating the downcomer and boiler sections.
|
I

.
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j Figure 21a. Nodalization and description in the SG secondary (identification).
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Figure 21b. Nodalization and description in the SG secondary (description and legend).
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Comoonent Hydraulic Elevation Elevation
Component volse Length Arga volpe Diamter Cnange Outlet Component N eber of
Mener Neber (m) (36) (mJ) (m) (m) (m) Type Junctions Description

500 1 0.113 1.273 0.0 0.7974 -0.718 4.1256 Brancn 3 Oulet of prtsary separator,
top
of volse is at top of shroud

505 1 0.718 1.273 0.0 0.7874 -0.718 3.4076 Sng 1vol -- Volume between bottom of
500 top
of feed ring

510 1 0.518 0.7525 0.0 0.10796 -0.518 2.88 % 8 ranch 2 Top of volume is feed ring
elevation
Bottom of volse is at narrow
port 1on of downcomer

515 1 0.7102 0.23226 0.0 0.107 % -0.7102 2.1794 Pipe 7 Narrow section of downtomer,

volume between shroud and
tubes,
lower part of riser

2 0.7102 0.23226 0.0 0.10796 -0.7102 1.4692
3 0.7102 0.23226 C.0 0.10796 -0.7102 0.759
4 1.85075 0.27871 0.0 0.0305 0.7102 1.4692
5 1.85075 0.27871 0.0 0.0305 0.7102 2.1794
6 1.85075 0.27871 0.0 0.0305 0.7102 2.88 %
7 1.85075 0.27871 0.0 0 0305 0.518 3.40776

8 0.718 0.27871 0.0 0.0 0.718 4.1256
cn
# 520 1 0.718 0.27871 0.0 0.0 0.718 4.8434 Branch 1 Top of rtser, tnlet to

primary
separator

525 1 0.762 1.5836 0.0 0.0 0.762 5.6054 Branch 1 Bottom of steam dome t'etween
primary separator outlet and
mtst extractor inlet

530 1 0.762 1.2728 0.0 0.0 0.762 6.3674 ptpe 1 Top of steam dome between
etst
extractor and outlet pipe.
Outlet pipe to steam flow
control flow

2 25.074 0.04635 0.0 0.0 0.0 6.3674
535 1 54.44 0.06557 0.0 0.0 0.0 6.3674 Sng 1vol -- Steam generator outlet pipe

between steam flow control
valve and air cooled
condenser

540 1 11.67 0.21677 0.0 0.02 0.0 6.3674 Tmdovol -- Air cooled condenser

545 1 3.048 29.81 0.0 0.0 0.0 3.4076 Tmdpvol .. Demineraltred water storage
tanks

Figure 21b. (continued).
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TABLE 8. JUNCTION-RELATED DATA--SG SECONDARY

V lume Number U O ""Component Junction Area Junction
Number Number From To (m2) Flag Forward Reverse Description

500 1 5000100 5250100 1.2728 0100 0.0 0.0 Separator to stear
dome

2 5000101 5050100 0.0 0100 0.0 0.0 Separator to
downtomer

3 5200101 5000100 0.196 0100 0.4 0.4 Riser to downcomer
(separator)

510 1 5050101 5100100 0.0 0100 0.0 0.0
Downcomer2 5100101 5150100 0.0 0100 0.0 0.0

515 1 5150101 5150200 0.0 0000 0.0 0.0
Downcomer2 5150201 5150300 0.0 0000 0.0 0.0

$ 3 5150301 5150400 0.0 0100 17.5 17.5 Downcomer to boiler
4 5150401 5150500 0.0 0000 4.2 4.2 Divider plate
5 5150501 5150600 0.0 0000 8.8 8.8 Divider plate
6 5150601 5150700 0.0 0000 4.2 4.2 Divider plate
7 5150701 5150800 0.0 0000 0.0 0.0 Riser

520 1 5150801 5200100 0.0 0100 0.0 0.0 R iser

525 1 5250101 5300100 0.0 0100 0.8 0.8 Mist extractor

530 1 5300101 5300200 0.01365 0100 0.4 0.4 6" cutlet pipe

550 1 5300201 5350100 0.002573 0100 0.0 0.0 Steam control valve

555 1 5350101 5400100 0.0 0100 0.0 0.0 Steam pipe to
condenser

560 1 5450100 5100100 0.05 0100 0.0 0.0 Auxiliary main feed
pump
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TABLE 9. HEAT SLAB DATA--SG SECONDARY,

i
Heat Left Right Left Right

Structure Geometry Boundary Boundary Areallength Interval Boundary' Boundary
| Number _ Type Volume Volume (m2/m) Number Components (m) (m)

! 1500-1 CYL '50001 52001 'O.7725 1-3 C-STEEL 0.3048 0.314325

-2 50501 51508 0.7725 1-3 C-STEEL 0.3048 0.314325

| T -3 51001 51507 0.7725 1-3 C-STEEL 0.3048 0.314325
;
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2.7 ECC System

The input data for the ECC System, similar to the steam generator
secondary, were difficult to develop because little information is

,

available. The input data are similar to those of RELAP4/M006
(Reference 5). Figure 23a identifies the components. The HPIS and the

.

LPIS are simulated by time-oependent junctions.

2.7.1 Volume-Related Data. Figure 23b describes a nodalization
schematic. This part of the LOFT System is simulated by eight components,

including the ECC-valve and the accumulater check valve. Also, the ECC
pipes to the intact loop cold leg are simulated by separate components.
The ECC System is connected to Component 185 in the intact loop. The
outlet elevations of the different volumes are shown in Figure 24.

2.7.2 Junction-Related Data. Table 10 shows the necessary

junction-related input data for the ECC System.
.
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630
fPipe between cold leg and

# low pressure injection pump tee 600

T' 4'
1 Half of piping between low--

~'

pressure mjection pump tee and 605
accumulator

Borated water 610

storage tank Pipe between accumulator and
cn component 605 645cn

e--Accumulator 615
-

INEL-A-15 142
~

INEL-A-15 143

Figure 235. Nodalization and description of Figure 23b. Nodalization and
components in the ECC system description of
(identification). components in the

ECC system
(description and
legend).
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Comocnent Mydraulic Elevation
Component Volume Lengtn Area '.'o l ume Diamter Change Component Number of

Number Number (m) (m2) (m3) (m) (m) Type Junctions Description

600 1 9.8776 0.009099 0.0 -3.20 0.0 Branch -- Pipe between cold leg and low
pressure injection pump tee

605 1 9.4891 0.014532 0.0 0.0 0.0 Branch -- Half of piping between low
pressure injection pump tee
and accumulator

610 1 7.55998 0.018638 0.0 0.0 0.0 Snglvol -- Pipe between accumulator out-
let and Component 605

615 1 2.33 1.254 0.0 2.33 0.0 Sngivn) -- Accumulator

620 1 5.0 20.44 0.0 5.0 0.0 Snglvol -- Borated water storage tank

625 1 5.0 20.44 0.0 5.0 J.0 Sng 1vol -- Borated water storage tank

Figure 23b. (continued). ;
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Figure 24. Volume outlet elevations in the ECC system.
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TABLE 10. JUNCTION RELATED DATA--ECC SYSTEM

V lume Number L ss CoefficientCamponent Junction - - Area Junction
Number Number From To (m2) Flag Forward Reverse Description

605 1 6050101 6000100 0.014582 0100 0.8 0.8
2 6100101 6050100 0.014582 0100 0.7 0.7

630 6000101 1850100 0.009099 0100 0.0 0.0 ECC valve

$ 635 6200101 6000100 0.009099 TMDPJUN - LPIS

640 6250101 6000100 0.009099 TMDPJUN - HPIS

645 6150101 6100100 0.003167 0100 1.6 1.6 Accumulator valve



CONCLUSION

The LOFT input data set described for the coniputer code RELAPS/ MODO

represents the latest infortnation available for the LOFT System. The data ,

set can be used to simulate different LOFT-LOCEs and operational
transients, minimizing the time required in the preparation of the basic

'

input deck. To guarantee a frozen version of this input deck, changes aie
only possible by using updates. Several calculations using this data set
have demonstrated the validity of the input deck.
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15128189 it!8!8888 8 1 1 8:1! 4
122506C1 0 0 0 1 0.52 1

122506C2 0 0 0 1 0.554 2

1225C603 0 0 0 1 0.550 3

12250604 0 0 0 1 0.6f7 4

12250.c5 0 0 C 1 1.116 5

1225C6CA 0 v C 1 0.42 e

12250607 0 0 C 1 0.35 7
122507C1 0 C.L 0.0 0.0 7
12250601 C 0.6 0.C 0.52 1

122508C2 0 06 C.C 0 55G 3

12250eC3 c 0.e 0.0 c.es7 4
1225CeJ4 3 0.6 0.0 1.11b 5

12250ect 0 0.6 c.0 0.42 6
1225090e 0 0.6 0.0 0.35 7
eseeeeeeeeeee**eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
* ACTIVE CJki
soeeeeeeeeeeeeeeeeeeeeeeeeenoeoeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
1230000s 3 10 2 1 0.0
12300100 0 1
12300101 5 4.6475-3
123001C2 1 4.742(-3 .

12300103 3 5 35C:-3
12300201 1 5

12 3002 C 2 2 6
123002C3 3 9
12300301 1.0 5

,

123C0302 0.0 9
12300401 556.0 10
12300501 0 0 0 1 725.1 3

123006C1 23]O10C00 0 1 1 725.1 1

12300602 230020C00 0 1 1 725.1 2

12300603 230030000 0 1 1 725.1 3

1230C701 700 0.40979 6.0 0.0 1

12300702 9CC 0.44*a4 C.0 G.0 2

12300703 900 0.14173 0.0 0.0 3

123009C1 C C.0 6.559 3

eeeeeeeeeeeeeeeeeee.u.02144eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
e e e e e e .r 00 b t ? S. . . e e e e . e e . . . . . e e e e e e e e e e * , e e e s s e e e e s s e e e * * * * * e s e *** FLEL

o eone
12. 700C 1 5 1 1 C.0
12400100 C 1
124e0101 4 0.01
12460201 4 6

12460301 C.C 4
12460401 55t.6 5
124005G1 245010C00 C 1 1 1.8 1

124606C1 24t010000 L 1 1 led 1

124e0701 0 0.0 C.0 1.6 1

124608C1 0 00 0.C 1.8 1

12460901 0 C.0 0.0 1.* 1

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeerseeeee*
eseee.T0A veeeeee O.TT. cme e e e e e e e. * * e e * * * e o o e ee e e ee e e e e * * e e * * ee * * * * ** REAC iSSLL E

ee .

1220000C 1 5 1 1 0.0 ,

1220010C C 1

12200101 4 0.002
52200201 4 4

m22CO301 J.C 4
s

122004C1 'Se.C $

12200501 ; O 0 0 1.68 1

12200601 22C010000 C 1 0 1.60 1

122C0701 0 0.c C.0 0.C 1

122009(1 0 C.0 C.0 C.52 1
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eeee. eeeeeeeeeeeees.eeeeeeeeeeeeeeeeeeeeeeees....es *erseeeeeeee
** LDb9P Capi 5tPF0ET STatCTtri

eseeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee*

12260000 1 5 2 1 0.202
12260100 C 1
122601C1 4 0.3
12260201 4 4

.

122603C1 0.C 4
12260401 $9f.0 5
1226c501 22bul0000 0 1 1 0.52 1

12260601 0 0 C 1 0.52 1
122607C1 0 0.0 0.0 0.0 1

0 0.56 0.C 0.52 1
12 2 6 C d C. leeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eee
* UPP2R COE? 3tPPORT STRUCTlR: *

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees.eeeeeeeeeoseeeeeeensee
12400000 1 5 2 1 0.262
124001C0 0 1

-

124001C1 4 0.31'
124002Cl 4 4
12400301 0.0 4
124004C1 55F.0 5
124005C1 240010000 0 1 1 1.116 1

124006C1 0 0 0 1 1.119 1
1240C701 0 0.0 L.0 0.0 1
12400601 0 0.56 C.0 1.11e 1
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
* UPPER HEAD TLP PLATE *

eeeeeeeeeeeeeeessseeeeeeeeeeeeesse. .e seeeeeosseeeeeeeeeeeeeeee.
125500CC 1 S 1 1 0.0
125501C0 C 1

- 12550101 4 0.474
125502C1 4 4

| 125503C1 0.0 4
' 125504Cl 559.C 5

12550501 255010000 0 1 1 0.712 1
12550601 0 J 0 1 C.712 1'

,

l 12550701 0 0.0 0.0 0.0 1
12550EC1 0 0.0 0.0 0.712 1
eee eee eeee e e eeee ee ee eeeeeeeeeee eee esseeeee eeee ee eeeeeeeeeeee eeeen

,
' * CORE SUPPCFT SAXEEL L7FIE PLLNUF LCd5R VCLUF3 *

( seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeee.eeeeeen
12500000 1 5 2 1 0.381'

.

| 1250C100 0 1
12500101 4 0.414

[ 12500201 4 4i

1 12500301 0.0 4
125004Cl t $ t . C- 5
125005Ci 2!0010000 C 1 1 0.e54 1

2500601 0 0 C 1 C.854 1
1'2500701|

0 0.0 0.0 0.C 1t

eeeeeeeeeeee. eeeeeeeee.2 0.0 0.E54 1l 0 0.7612500801 eeeeeeeeeeeeeeeeeeeeeeeesseesseeeeeeeeeee
,

i * CORT SUPPCF1 SA2QLL LPPEF FLENLM TCP VCLLPs *

*eeeee seeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeeeeeeeeeeeeeeeeeeeee.
12520000 1 5 2 U.361.

125201CC C 1

1252C1C1 4 0.720
. 125'0201 4 4
| 12510301 0.C 4

125204C1 55L.C 5
1252C501 25:010000 0 1 1 0.712 1

i 12520601 0 0 C 1 0.712 1,

12520701 C 0.0 0.0 0.C 1| - 12520901 C 0.762 0.0 0.712 1
r

s

1
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eeeeeeeeees. eeeeeeeeeeeeeeeeeeeeeesseeo seeesse oeseeeeeeeseseee*
* INTERh4LS OpFEF PLENur
eeeeeeeeeeeeeeeeeeeeseseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.oeeeeses
125100C0 2 5 1 1 0.0

12510100 0 1

12510101 4 0.005 -

12510201 4 4

12510301 0.C 4

12510401 55P.0 5
125'.0501 ?50010000 0 1 1 1.0 1

5 8 b i f:8 ill E 818f S:
-

12510602 0 0 0 1 10 2

12510701 0 C.G 0.0 0.0 2

12510801 0 0.C C.0 1.C 1

G.0 0.0 1.C 212510802eesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee*
HiaT STRLCTUPES

eeeeeeeeeeeeee.OFseeeeeeeeeeeeeeeeeeeeeeeeoseeeeeeeeeeeeeeeeeeeeees* STEAP G2N! EAT
*

.e u3!NGoosseseee**emeeeeeee.eeeeeeeeeeeeeeeeeeeeeeesT* STEAM GiNiFAT
eeseeeeeeeeeee.O.R
1006C0C0 6 o 2 1 0.0051054
10060100 0 1

10060101 7 0.0003'E954
100602C} t 7
1006030s 0.C 7
10060401 54C.0 6

100605C1 1150'JCCC IC0JC 1 1 1397.324 6

100606C1 515040000 1c0GO 1 1397.324 3'

10060602 515060000 -10000 1 1 1397.324 6

100607C1 C 0 0 0 6

10060801 0 0 0 0 6

1C060401 0 0 C 6

e s e e e e e e e e e e e e e e e e e e e e e . . . . . . 0. . . . e e s s e m e e e e e e e e e e e e s e e e e e e e e e e e
*

* SHRCUD SiCLNCARY SIDE STEAN GENE R ATGR .eeeeeeeeeeeeeesseeeeeeeeeeeeeeeeeeeeeeeeeeee,'eeeeeeeeeeeeeeeeeee
15000000 3 4 2 1 0.3048
15C001CC C 1

15000101 3 C.314325
15000201 5 3 -

15000301 C.0 3

15000601 540.C 4

15000501 500010000 C 1 1 0.7725 1

15000502 505C10C30 0 1 1 C.7725 2

150005C3 510010000 0 1 1 0 152 3

15000601 520010GJO O 1 1 C.7725 1

15000602 51*C&0000 0 1 1 0.7725 2

15000603 51!070000 0 1 1 0.152 3

1*0007C1 C 0 0 0 3

15000aG1 C 0.0 0.0 0.0 3
3-

Y.0 C.e44515000901 0 0.0 C.0
15150000 4 4 2

15150100 0 1

15150101 3 0.6572
15150201 5 3

15150301 C.C 3

1515G401 560.0 4

15150501 510010000 0 1 1 0.152 1

| 15150502 51501000C 10000 1 1 0.7113 4'

15150601 f1507J000 0' 1 1 0.152 1

| 1515C602 5150t0CC4 . COCO 1 1 0.7113 4
;

6
151507C1 0 0 C u

1515Ce01 0 0.C 0.0 d.C 4

1515C901 0 0.0 0.0 0.C 4

1
i

*

,

|
!
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esoseese.eeeeeeeee......eese..... e.....e .e....eeeeeeeeee. .....
*

eseeeeeeeeeese.d. Ins 4hA.Leee C P; 8TY PrT4Ft* HEAT S T M C TL?
. ee.e e e s e s s e e.e e e e e e:e e ee ee e e e e e e e e e e e e e e e s e

20100100 LC-
2010020C TEL/FCTN 1 1 * car
20100300 TE

*

2010C400 5-5T~it_

20100500 C-ST 5L
T

.

2 010 0 6 0 0. o 3. L. /. r.C T N . 1. . . . e . e . e .1. s . . e. . I N C. O. N. E L. 6 0 0seeeeees eee . .s e eesseesseeeeeeeeeeee
, ** THEPMAL CCPLUCTIVITY G4Peseeeeeeeeeeeeeeeeeeeeeees.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

20100201 273.15 0.14
20100202 'uc.C 0.24
201002s3 fl0.0 0.21
20100204 1C90.0 C.36
20100205 1370.0 0.42

3 0.75
20100206eeeeeeeeee.260.0eeeeeeeeeeeeeeeeeeeeeeeeee. .ee e.eeeeeeeeeeeeeeeeees

e e e e . R. M. e e . C. '.] N. 0 0.C. T I V. .I T. Y. . I N C. L. b. E L. . e 0 0. . . . . e s . . . . e e . e e e e . . . . . e e e e . e n ** THE AL
e ee ee e e e

20100601 3ce.5 13.65
201006C2 477.6 15.92
20100603 5SF.7 18.17
2010C6C4 70C.0 2C.42
20100605 ble.G 22.50
2010C606 922.0 24.92
2010 cec 7 1C33.2 26.83
20100608 1144.3 29.42

147 36.06
201006C9seeeeeeeeeee.7.6eeeeeeeeeeeeeseseeeeeeeeeeeeeeeeeee.eeeeeeeees.ooooe

.ee. ..CITYeee..... =es o .e.e.....ee...e**** . ee*APA GAP
e e e e. .E.T.R IC. .H E A T
* VOLUM

.e.. e

2C100251 273.15 5.4
2010C252 3260.0 5.4"

eeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
* V O L.U.P.E. T. R. I C. .H. E. A T. e . A F A,C I.T.Y. . I.F C D N. E. L. . (. 3.C. . . e e . e e e s e e . . e . . . . e e e e e e *.C
e. e . e e s e.

'
20100651 366.5 3.906:5
20100652 477.e 4.084E!
20130653 5st.7 4.260rt
20100654 700.0 4.436Et
20100656 610.9 4.665E:
20100657 422.C 4.92CES
20100658 1033.2 5.105:

20100659e e e e e e e e e e .14 7 7. 6...e.eesee
727f55.. .eeeeeees.oe.eee.oe.eeeeeeeeeeeeee.eeeeeeee

*
* POWCReeeeeeeees..eese.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesse
2029000L PUWiF
20290001 C.0 0.C

[ 20290002 10C0.0 0.0
FNL GF I*PUT| .

.
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eeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeesoseese...eeeeeeeeeeeeeeeesee
eeeeeeeese eseeeeeeeeese. ,eoeseseeeeeeeeeeeeeeesseseeeeeeeeeeeee
seeeeeeeeee...e.. ptsp v
eeeee...eee....e.eesese Ara

.e.eeeee.eeseeeeesemos ..eeeeeeeeeee
e eeeeeeeeee....eeeeee eeeeeeseeeeeeeeeee

se e eee e e ee ee ee ee e e e s.o.e e.e e e e e e e ee ee ee ee e eeee ee e ee e eeee e e ee e e ee e
* SINGLE PFA5d HF *

e e e e e e e e e e e e e e e s . A. O. . C U F V E S
,

eeeeeeeeeeeeeeeeeeeeeeen..e,e eeeeees.eeee...

* HEAC CURVs NC 1 *
e o e i s e n e . e e e e e e e. eeeeeeeeeeeeeese......eesseeee *******eseeeees..
1351100 1 1
1351101 0.000C00:+0C 1.403t00E+00 e

1351102 1.90+100c-01 1.363600E+GO
1351103 3.(9 f 3CJ y-01 1. 31 E ( 9 0 j ++ 0 01351104 5.939660--01 1.232t0C. :0
1351105 7.9020c0 -31 1 133606L+00

13 5110 6. . 1. C 0 00 0 0. t. + 0 0. . . . e e e e e e. C C C C0 0. c.s+ 0 0
1

ooseeee o***ee. . eeese een ee ssesse eeeeeeeese.
* HcAD CLRv c NC

2. . . . . . . e e e e e e e e e e e e e . . . . . s e e e e e s s e e e e e e e e . . . o o *oooseeeneseeeee.
1351200 1 2
1351201 0.00C000;+00 -6.700000:-01
13512C2 2.00C000r-G1 -5.0C00002-C1
1351203 4.COCC0Jd-01 -2.5C6J0CE-Cl
1351204 5. 75 5 4 C O I-01 0.000000E+00
tilli82 kii'f835:8i 1:14i8882:81
1351207 a.6313uct-01 t.3260005-01
1351206 1.CCC0C0E+00 1.00000CC+00
eeeeeeeeeeeeeeeeeeeeeessee seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
* HEAD CL9VE NO. 3 *
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s.eeeeeeeeeeeeeeeeeeeeeee
13513CC 1 3
1351301 -1.0C0000E+00 2.472200E+00
1351302 -d.057400t-01 2.0474CCc+00
1351303 -o.064C00C-01 1.e31000E+00 ,

1351304 -4.06e3]Cc-Cl 1.624000E+00
1351305 -2.Jt171CC-01 1.47C500E+C0
e s e e e e e e e e s e s . C.0 0 0.i.+ 0C

1.403c00E+]O1351306 0.CC
e eeeeee.ee eeeeeeeeeeeeeeese**eeeeeeeeeeeeeees

e s e ,E A D C. U. A V :* H AC. 4 * .

eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ..eeeeeeeeesseessee
1351400 1 4
1351401 -1.000000i+0C 2.472200E+C0
1351402 -d.2277001-01 1.996000d+00

-4.5 5 3' 2 0 C i-01
-e.33 1.5697)Cregg

13514(43 406;-01 1.32740Cd+0013514L
1351405 -?.710C00"-01 1.194400'.+00
1351406 - 1. 7 71 t C C d -01 1.C60500d+00

,

| 1351407 -7.073000:-02 1.01500C;+00

eeeeeeeeeeeeeeeeeeeeeeeeeessese 3427901-011351408 J.Lcv)Cvi+0s 9
eeeeeeeeeeeeeeeeeeeeeeeeeoooeeese

* HCAO CUAVE NC. 5 e
essees=omoseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese
1351500 1 5
1351501 J.0CC000t+00 2.50CC005-01
1351502 2.CCC0CO2-01 2.0 LOC 005-01
13515C3 4.00CJ00:-01 3.400C00E-01
1351504 4.11t 000 :-C 1 2.70ecCC:-cl
1351505 5.47t3002-C1 4.5e40C0c-01
135150o 7.93eo7Gf-0. 6.9920005-v1
1351507 1.00CJC0i+00 1.0CCCocE+00
e ee ee e e e e e e e e e e e s e s e s e e .o o e c e s e e eee e ee e ee es es se...e ese. e ee ee e es
* NdAD CUdre N r: . o *
eeeeee+eeeeeeeeeee,*eeeeeeeeeeeeeeee.eesees.eeeeeeeee.e.eeeeeeeee

k f68 .00C0002+0C 9.3427c0E-01
1351602 9.1049 Car-02 9.2290006-01!

| 1351603 1.b650903-C1 0.9630005-C1
*

1 1351604 2.7176205-01 t.75000CC-01
135160e t . 5 M- 7 2 ) :-]l A.433CoCE-01
L3516C6 i.744060%-01 6.3*SCOCr_ct
1351607 7.40!76u*-01 8.46eC)Cf-Cl
135'608 7.6et190E-C1 E.4ec00Gi-Cl s
m35 1609 d . 714 710 2.-01 t.8360005-01
1351610 1.c0CSLJt+0J 1.CC0CJCE+vo

i
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eeeeeeeeeeeeeeeeeeeeeeeeooseeeeeeeeeeeeeeeeeeesweesseeeee***e
**e

*

* HEAC CU4Vi NC. 7eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesessesseeeeeeeeeeeeeeeeeeeeeeee
1351700 1 7
1351701 -1.0CJCCJo+0C -1.0 CC O C C : + ) L
13$1702 -d.00C000J-01 -e.300000E-01
1351703 -6.000000i-01 -3.00C0005-01e

13517C4 -4.0C0C0cc-61 -5.000000:-02
1351705 -2.CC0C006-01 1 5CCC00E-01

2. t JC C )C r-C l
0.00C300 +v0eeosseesese.eeeeeeeeeeekesesseseeeeeeeeeeeeeeeeeee1351706eeeeeeseeeeeee *.

* H6AD CLFt: NO. 9eseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
1351F00 1 6

1351t01 -1.J0JCJO?sCO -1.J0C000l+0C
1351E02 -6. . C C 0 0 3 0 3 -01 -9.70C0C06-01
1351PC3 -6.0C0000i-01 -9.5000001-01
1351804 -4.0 COG 002-01 -e.60C00C6-01
1351805 -2.0COCOCL-01 -e.0CCC00?-01

-6.700000(-C11351tv6 0.tCJJLJ:+0 eo.e**eeeeeeeeeeee***eeeeeeeeeeeeeeeeeeeees.eeeeeeeeeeeeeeeeeeee,0 *

* S1hGli PHaSc TORCUI DATAeeeeeeesseeeeeeeeeeeeeeeee **eeeeeee....eeeeeeeeeeeeeeeeeeeeeee****

* T000t? Cuski NC. 1eeeeeeeeeeeeeeeeeeeeeeeeeeeeo+eeseeesese***eweseeeeeeeeeeeeeeeeee
13*1400 2 1

13$1001 0.000300i+0C 6.0320008.-C1
1351902 1.930000--01 c.325C0Ci-01
1351903 3. 9 3 0 0 C 0 ":-01 7.369000c-C1
1351904 5.9552uCE-ti C.331CC0c cl
1351005 7.9762005-01 9.22400C2-01
13519Ct 1.COC0003+C0 1.CCCC00:+0C
eeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeessessesseeeeeeeeeeeeeeeeeeeeeee*

* TOPOL{ Cl4ks f4G. 2eee ee e e e ee e e s e ee e e ee e es o se e e e eee eeee eeeeeeeeee ee eee ee eeeee eeeeeen
1352000 2 2*

1352001 0.f0C000C+0C -6.70C0006-01
Isi2888Pis?2

llll881 :88S888!:81
1352004 7.372St]S-Cl 5.265toci-c1

7.eEC49] 6.0659405-01
8.t723C0f-01 7.43tt0C$-01

.

1352005
011352006

1352007 L.COC0C0t+00 1. 0 C C 0 0 0 7. + 00
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseosososes*
* TCRCUS cur.J NG. 3eseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeosoeeeeeeeeeeeeeeeeeeeeeeeeen

1.4843]Ci+00khhikOk 1.00Lb00E+C0'

1352102 -d.0L96005-01 1.394000:+0C
1352103 -e.063F002-01 1.09750Ct+C0
1352104 -4. J e d e s C "-01 e.22CC00r.91
1352105 -1.cc2c]C:-01 6.e460005-01
1352106 0.000CC03+0C 6.032C005-01

.
eeeeemoseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesseeeeeeeeees*
* TCFCC: CU4v5 NO. 4'

esseeeeeeeeeeeeeeeeeeee,eeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
1352200 2 4

1352201 -1 00CC00JoC0 1.984300r+og:

'

I 1352202 -e . 2 2 3 4 ]G i-01 1.630600?+00
13522C3 -c.3371003-C1 1.602400i+00

'

1313i8; :1: Pal 3S?:81 1:lilS8Ei:38
135220e -1.76107]i-L1 1.3E740Gi+00
1352207 -9.931C30E-C2 1.3461COE+00
1352206 0.00CCCJi+CG 1.233610:+00

,

eeeeeeeeeeeeeeeeeeeeee...eeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeees*
e s e e e e e e e e . R. V. :. o . r . *eee,oesseeesseeeeeeeeeeeeeeeeeaseeeeeee...oneeeee* TORQUE CU N

|
.

1352300 2 5*
00 -4.5CC00C -011352301 0.0000005+Cl -2 5cCOOOF-: 113523C2 4.C 0 v0 C J :-

1352303 5.0CC0C05-01 0.0CCC00F+t
1352304 1.c00000;+GJ 3.56900ci-01

t
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eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeeeeeeeeeeeeeeeeeee*

e TOPQUE CU?k. tic. teeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeeeeeeeeeeeeeeee
*

e1352400 2
1352401 0.00(000i+CC 1.233610;+0C

1352402 9.C663C0i-C2 2.196!)0d+;0
1.104600E4001352403 1.fe$e401-01 1.C416Cu6+00 '

1352404 2.7367L02-01 t.95PCOCi-011352405 4.$566(0j-01
1352406 5.744e00c-21 7.8670005-C1
1352407 7.381600:-01 6.134C)Di-C1
13524CP 7.6052002-01 5.649000!-C1 -

f:3EE328t:8b 3:!l?888!:sltilitt8ee e ee e e e e e e . ...e e e e e e e e e e e e e e e e.e e ee e ee e e..w e se ee e...
e e e e e ee ees

*

* TORQUE CUR % E 7:C. 7eee eee eeeee eeee ee e eeeeee ee ee o oomenes ose e seee e ee eeeee eeeeeee eeeer71352tGC 2 -1.0000CO'+0013525C1 -1.000000ce00 -G.0000CC -01E

1352$02 -3.C C0 C ] Ji -C 1
-1 0000005-L1 -5 0C00C01-011352503 3.60C0 00 4 01

. e e e e e e e e . C. 0. ; +e e e e e e . . e e e e . 5 0 00 0 0 6. . .eeeeeeeeeeeeeeeeeeeeees
ee.2504135 eeeeee. *

e e e e e e e e e e e m e e e e e e e .G. .=eseeeeeeeeeeeeeeeeoseseeeeeeeeeeeeeeeeeeese
ee FOR TCPCUs Ct.RVE A

e1352600 2 -1.000000E+001352601 -1.CCC0004+0C -9.C CCC0C -011352t02 -2 . 5 00 0 'J u i-01
1352603 -t.00000cc-C2 -8.000000p-01

00Cc-01
esesseeeeeeosees 0.E+C,0e ... e eee.7CC13"2t04 0.CC000 6 eeeeeeeemoeo ...se....eeeeeeee s*ee

Thu - PH&!t bLLTIPL;fR CATAeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeeeeeeeeee*
*

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee* HEAD CCP.V

1353000 0 C.0CCC00?+00 '

1353001 0.CCCJ00c+10 2. 0 0 CC u C :-021353002 2.CC;000t-C2
1353003 e . C O C 0 00 :-02 5.00C0004-02
1353004 1.0000002-03 1.0000005-01

2.L0C200 -0 4.6000005-C1
2 . 40 C J C 0;-0 }4 f.0CCCCC:-C11353005 '

1353C06 c

9. 6 0CL JC (:-011353007 3.CCC000;-C1' C.600C00 -OL
1353cCP 4.v0C0C0/-01
1353009 6. COL 000c-01 C.7CCC00:-01
1353010 5.CCC000e-01 9.CC0000E-01
1353011 0.0000C06-01 E.00000cc-C1

5.0000G05-011353012 9.e000CCi-01 0.0000CCE+00
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