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ASSESSMENT OF RELAP5/ MOD 2 USING SEMISCALE

INTERMEDIATE DREAK LOSS-OF-COOLANT EXPERIMENT S-ID-3

by

Gung-Iluel Chot , Tzing-Sheng 11orng

Lih-Yih Liao

Institute of Nuclear Energy Research

Nuclear Engineering Division

P. O. Box 3-3, Lung-Tan, Taiwan, R.O.C.

ABSTRACT

This report presents the results of the RELAP5/ MOD 2 assessment utilizing a

Semiscale intermediate break loss-of- coolant experiment S-IB-3. Comprehensive

analysis with RELAP5/ MOD 2 is performed to predict the transient thermal- hy-

draulic responses of the experiment. Test S-IB-3 is a 21.7%, communicative cold

leg break LOCA experiment using Semiscale Mod-2A facility in 1982, for the prin-

cipal objective to provide reference data for comparison of Semiscale test results
-

to LOBI facility B-R1h; tat results. Through extensive comparison between test

data and best-estimate RELAP5 calculati.ons, the capabilities of RELAP5/ MOD 2

to predict the intermediate break LOCA accident were assessed. Emphasis was

located on the capahdity of the code to calculate core level depression and break

flow rate during system blowdown, pump suction liqu'id seals phenomena, and

temperature excursions behavior etc., throughout the whole experiment. Besides,

some sensitivity studies involving the effect of steam generator secondary side pres-

sure boundary, adjustment of two-phase discharge coeflicient, intact loop purup

coastdown behavior, and some interesting studies regarding break flow etc., were

also investigated in this report.
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SUMMARY

This report includes the results and conclusions of the RELAP5/h10D2 code;

assessment in the analysis of Semiscale intermediate break test S-IB-3. Sensi-

tivity studies of the S-IB-3 simulation with respect to various modelling options

are performed as well as to investigate their impacts on the modified calculation

results.
_

Semiscale S-IB-3 is performed to simulate a hypothetical LOCA which results

from a 21.7%, communicative cold leg bruk of a typical pressurized water reactor.

Test S-IB-3 was the last of the threetest Intermediate Break series which was 3

conducted from an initial system pressure of $5.5 hfPa, with core in16t' thrkperature
> . ;> . :r. , , , a

of 563 K, temperature rise of 33 K, flat radial profile and a total power of 1.45 hiW.

The principal objective of this test was to provide reference dAG for comparison

of Semiscale test results to Loop Blowdown'Inve!s. !tigatiSN . . ". bs' lit'y B-RIM
;

(L' OBI) fa i

test results.

RELAP5/ MOD 2 is an idvance'd,"one dime'nsionid, hvo' fluid, 'si5 equation,l
_

'

thermal nonequilibrium reactor transient and accident analysis program. ' The

objective of this assessment study is to provide systematic assessment of the RE-

LAP 5/ MOD 2 code relative to code development, code improvement, and the en-

hancement of user guidelines.
.

In this study, the test simulations using RELAP5/ MOD 2 begin with break

initiation and subsequent blowdown, and continue through primary fluid satu-

ration, loop liquid seals formation and clearance, two temperature excursions,

refill /reflood phenomena, and terminate with core quench. Generally speaking,

the primary system depressurization and break flow rate are well predicted by

the RELAP5/ MOD 2 model. However, RELAP5/ MOD 2 fails to predict the pump

3
|
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suction liquid seal clearing and the observed two temperature excursions phenom-

ena. According to the extensive comparison between the calculated results and

the test data,it is found that the time of primary fluid saturation, core bypass 1:nc

and broken loop hot leg flow reversal, and broken loop steam generator secordary

becoming encigy source, are predicted with reasonable good agreement in com-

parison to the measured events. Ilowever, the sequence of events after broken loop

pump suction liquid seal clearing occurrence in the experiment are presented with

significant differences. The major differences between the calculated results and

the test data including pump suction liquid seal formation and clearance, heatup

phenomena and LPIS injection actuation etc., are discussed in this report.

Sensitivity analyses of the test simulation with respect to several different

modellings or options in code input modifications, including the steam generator

secondary side pressure boundary, impediment of reverse flow in both broken loop

hot leg and upper plenum, adjustment of intact loop pump speed coastdown to a

stop, junction options in modelling the loop-pipe connections to the reactor vessel,

rearrangement of the connection direction of break junction, and increment of two-

phase discharge coeflicient are performed to investigate their impacts on overall

system response. On the whole, the modified results indicate limited influence to

the system tiiermel- hydraulic responses.

From the results of this scenario study, it is learned that the present RE-

LAP 5/ MOD 2 model fails to simulate the observed temperature excursions of

heater rod. It is believed that the improper simulation of pump suction liquid

seal for. nation and clearance, which would be suspected as the possible defect of

the present RELAP5/ MOD 2 code.

4
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1. INTRODUCTION

This report presents the assessment study of REL AP5/hf 0D2 using Semiscale

hiod-2A facility at the U.S. Department,of Energy's Idaho National Engineering

Laboratory (INEL). Test S-IB-3 was the last of the three-test Intermediate Break

series and was conducted on February 23, 1982. This test was a 21.7%, com-

municative, cold leg break loss-ofwoolant experiment. The princir._ objective of

this test was to provide reference data for comparison of Semiscale test results to

Loop Blowdown Irvestigation (LOBI) facility (Ispra, Italy) B-R1M test results.

Also, another important objective was to provide reference data for evaluation

and assessment of reactor safety code capabilities to predict integral blowdown,

refill /reflood experiments for intermediate break sizes. Still another important

objective was to expand the break spectrum data base to cover the 10 to 200%

range in order to determine if other phenomena are important to core cooling and

to evaluate the Mod-2A system response to breaks in this range.

This report includes the results and conclusions of assessment study involving

comparisons between data from Semiscale S-IB-3 [1] and RELAP5/ MOD 2 [2] code

calculated (base case results), investigation of pump suction loop seals formation

leading to vessel level depression and two temperature excursion occurrence. In

addition, some sensitivity studies involving the effect of steam generator secondary
4

side pressure boundary, increment of two-phase discharge coefficient, intact loop

pump coastdown behavior, and some interesting studies regarding break flow etc.,

are also performed in this report.

5
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2. TEST FACILITY AND TRANSIENT DESCRII'TIONS

2.1 Test Facility

Semiscale Mod-2A is a scaled model representation of a four-loop pressur-

ized water reactor (PWR) nuclear generating plant, with a fluid volume of about

1/1705 of a PWR.' The scaling philosophy followed in the design of the Mod- q

2A system (modified volume scaling) preserves most of the important first-order

effects thought to be important during loss-of-coolant transient.

The system incorporates the major components of a PWR, including steam

generators, vessel, pumps, pressurizer, and ioop piping as shown in Figure 2.1. The

Lloop piping consists of an intact loop and a broken loop, the former representing

three " unaffected loops" of a four-loop PWR, the latter simulating the single

'"affected loop" in which a break is postulated to occur in a PWR. Each loop

includes an active steam generator and coolant pump. The pressurizer is connected

- to the intact loop hot leg, and .the pressure suppression header and tank are

connected via the rupture disk assembly to the broken loop cold leg. Emergency

core coolant (ECC) from an accumulator and high or low pressure (Iow pressure

'nly for S-IB-3) injection system pum s'are routed to th, loop cold !cg (intacte

b loop'only for S-IB-3). Feedwater is supplied to the two steam generators from a
'

heated tank and the steam routed through control valves to the atmorphere,i.e.,

an open loop secondary coolant system is used.
;

!

L For test S-IB-3,.the vessel is multi-sectional consisting of an upper head,
.

upper plenum, heated core region, lower plenum, and an externalinlet annuit and

downcomer pipe. The core simulator consists of a 5 x 5 array of electrically heated,

3.66-m-long,1.072-cm-outside-diameter rods which simulate the fuel rods in a

15x 15 type PWR core. Equal power was applied to the 23 heated rods as shown in
|

|
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Figure 2.2; and two of the rods were unpowered, The peak to average power ratio

'is 1,55 and the total design power per rod is 116 kW at 380 Vdc. The maximum

linear heat generation rate per rod is 36.8 kW/m and the maximum rod design

temperature is 1275 K. The number of turns per inch of the electrical heating coil
|

1s varied along the rod length to give the staircase approximation of a cosine axial

heat flux shape.

The intermediate break S-IB-3 test involved'a break at the horizontal mid-

plane of the cold leg pipe, between the broken loop pump and downcomer inlet,

and at a position relative to that pipe simulating a break in its wall. This was
,

accomplished by utilizing a communicative break assembly, with break oriflice or

break nozzle and rupture disk assembly cc:.nected to the pressure suppression sys-

tem. The converging diverging nozzle with throat diameter 0.78867 cm was sized

to preserve the ratio ot 3reak area to system volume for the LOBI B-R1M test.

Coaditions in the system were monitored by an extensive network of metal

and fluid thermocouples and differential pressure transducers. In the affected

(brcken loop) steam generator, both tubes were extensively instrumented with

both primary- and secondary- side fluid thermocouples and several primary-side
'

differential pressure transducers. Average fluid density was measured in the loops

and vessel with gamma densitometers while volumetric flow was measured with

turbine meters. Condensing systems and catch tanks were included to measure

ellluent from the steam generator atmospheric dump valves and the break assembly

- (break flow).

2.2 Transient Descriptions (3}
|

Test S-IB-3 was performed in the Semiscale Mod-2A facility. The experiment

simulated intermediate break loss-of-coolant accident involving 21.7% break area
i
!

7
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of the cold leg in a PWR with inverted top hat, non-UIII upper internals. This

test duplicated, as closely as possible, a test of LOBI B-R1M conducted in March

of 1981 in the Loop Blowdown Investigation Facility, which was a 25% break test

in the LOBI facility in Ispra, Italy.

The test was condacted from initial conditions of 15.5 MPa and 563 K (average

of both loops cold leg temperature at downcomer inlet) with a simulated break

size (21.7%) of the broken loop cold leg piping at an initial core power level of 1.44

MW, and an initial core inlet flow rate of 7-8 kg/s adjusted to permit achievement

of core 33 K temperature rise. After initiation of blowdown, the exact timing of the

occurrence cf the controlled events can be found in Table 2.1. Immediately alter

rupture of $he pressure boundary, the core power and pump speeds began following

controlled transients. Shortly after the pressurizer pressure reached 12.6 MPa, the

broken loop steam generator steam valve was closed at 5 s. This was followed by

closure of the broken and intact loop steam generator feedwater valves at 2,5 s and

30 s, respectively. Approximately 163 s after the depressurization of the primary

system continued, and the accumulator actuation pressure (2.7 MPa) was rexhed,

the accumulator flow was initiated. Upon reaching a primary system pressure of

1 MPa, the intact loop steam generator steam valve was closed, the power to the

broken loop pump was tripped and Low-pressure Injection System (LPIS) flow
.

was initiated shortly thereafter. The test were terminated upon reaching the end'

of available data ' acquisition space.

The depressurization of the primary system caused the vessel upper plenum

fluid to reach saturation conditions within_1 to 2 s after rupture of the pressure

boundary. As the vessel coolant was displaced from the core, the heater rod

temperatures began to increase. Before the blowdown ends at the system pressure

8
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1

of I hiPa, the vessel lower plenum was refilled and reflooding of the core was

initiated. Thereafter, the reflooding of the core associated with the flow of LPIS

liquid led to the eventual quench of the core at 350 s.

3. CODE AND MODEL DESCRIPTIONS

3.1 Computer Code

The RELAP5/hiOD2 Cycle 36.04 computer code is used to simulate the tran-
,

sient thermal-hydraulic response of the semiscale hiod-2A system during exper-,

iment S-IB-3. RELAP5/hiOD2 is based on an one-dimensional, two fluid, six-
,

equation, thermal non-equilibrium non-homogeneous hydrodynamic model and

includes thermal-hydraulic and component models, to describe the processes that

occur during the blowdown of a PWR. This computer code is developed at the

INEL for the U.S. Nudear Regulatory Commission (USNRC). Specific applica-

tion of the code to the experiment S-IB-3 simulation is discussed in the following

sections.

.

3.2 Model Descriptions {4}
.

|

The RELAP5/h10D2 model of the Semiscale S-IB-3 simulation is shown in

Figure 3.1. The nodalization used in this study is based on the nodalization pre-

sented in Reference 5. This model consists of 142 hydraulic volumes,139 junctions . '

1 .

and 167 heat structures to describe the Semiscale hiod-2A system including reac-

tor vessel, broken loop, intact loop, presaurizer, steam gener ator, and ECCS. Brief

descriptions of the RELAP5/h10D2 model of the Semiscale Mod-2A facility are

presented as followa.

9

. .- - - _ _



. . . -- - - ,~ - .- . . . _ . - . .- .- - ~ - . ~ . . - -

-

3.2.1 Reactor Vessel

The reactor core is modelled by six control volumes of equal length covering

the active length of the heated core (3.66m). The twelve-step axial power profile

is modelled within these six volumes (two steps per volume). Equal power was

applied to the 23 heated rods; two of the rods wenupowered. In modelling of

the reactor vessel, a total of 36 hydraulic volumes and 42 junctions were used to

represent the vessel hydraulic space.

. The downcomer inlet annulus are branch components which connect the pip-

ing cold legs to the downcomer and upper head bypass line. In Semiscale, the

annular downcomer of a PWR vessel is replaced with an external pipe to permit

extensive instrumenting of both the core and downcomer regions. The downcomer

control volume boundaries occur at the same elevations as control volumes in the

_ vessel for ease in liquid level tracking. The lower plenum and upper plenum are

divided into several control' volumes and simulated by branch or single-volume

components in the RELAP5/ MOD 2 model. Flow resistance and percent bypass

flow through the upper head bypass line is adjusted at the junction between the

- two control volumes of component.

A. total of 44 heat structures representing the-flow ducts and reactor ves-

sel are modelled to describe the appropriate heat transfer between different flow

channels, and ambient. IIeat transfer between physical structures and primary

coolant is modelled by defining the appropriate geometry and boundary condi-
_

- tions in RELAP5/ MOD 2 heat structure components. The environmental heat

loss components are bounded by a primary coolant volume and an ambient (air)

. volume. Besides, honeycomb and steam gap insulators were also appropriately

|
- modelled.

|

|:
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3.2.2 Broken Loop -

hiodelling of the broken loop deserves careful attention since the accuracy of

the break flow calculation is of major importance in the predictions of the system

responses. In this study, the broken loops (hot leg and cold leg) are simulated by

a series of branch and pipe components, and the break junction is simulated by a

trip valve with 4.885 x 10-5 2 flow area of a converging / diverging nozzle. Down-m

stream of the break junction, the broken loops are connected to time-dependent

volume where the pressure boundary condition of the blowdown suppression tank

is provided. Flow areas and ficw resistances of the junctions along the broken

loops are specified to simulate the pump suction, steam generator, and broken

loop piping. Choked-flow model is applied to thejunctions wherever thejunction

flow area is restricted. '

-Determination of the break geometry is also of importance in accurately cal-

culating the break flow. A dischuge coefficient is required to account for multi-

dimensional effects at the break that cannot be calculated using one-dimensionali

computer codes. A recommended discharge coefficient of 1.0 and 0.84 are ap-

- plied in the broken loop cold leg break for subcooled and saturated choked flow,

respectively.

3.2.3 Intnct Loop

In modelling of the intact loops, the hot leg, steam generator, primary coolant

pump (PCP), and cold leg are simulated by branch, single-volume, pipe, and

pump components. Control volumes are divided at interfaces of flow area change,

branching locations or instrument locations. Pump characteristics (including head

curves and torque curves) are provided for single-phase homologous conditior< -A

j set of two-phase multiplier and difference curves are input,in conjunction with the

single-phase curves, to calculate the two-phase pump performance. Two major

i branch locations are the pressurizer in the hot leg and ECC injection in the cold

leg.-

;

11
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| 3.2.4 Prer.surizer

in modelling of the pressurizer attached with the intact loop hot leg, five

control volumes were used to model the pressurizer vessel. Five control volumes

and related single-junction are modelled in the presst- fr surge line nodalization.
*

A total pressurizer liquid mass (including surge line) of 10.1 kg is modelled with

the liquid / vapor interface occurring at 85 in. above the hot leg centerline.

3.2.5 Stenm Generntor

The hydrodynamic model of both the intact and broken loop steam gener-

ators is very similar. It was developed to adequately represent the important

geometric characteristics of the primary and secondary coolant flow paths. The

steam generator primary side is represented by two single-volume components in

modelling of the inlet and outlet plena, and an eight-section pipe (with four sec-

tions direct vertically upward and four sections direct downward) in simulating

the steam generator U-tubes. In the seconoary side, it is represented by a series

of feedwater system, downcomer, boiler, separator, and riser simulations based on

various components available in the RELAP5/ MOD 2 code. In modelling of the

separator, the steam inlet and vapor outlet junction orientations, which can be
o

freely defined in RELAP5/ MODI, were restricted according to the input require-

ment of RELAP5/ MOD 2. At the exit of the secondary side, a timedependent

volume is used to provide the pressure boundary conditions of the air-cooled con-

denser. Cylindu.al heat structures representing the tubes are added to permit

the heat exchange between the primary and the secondary sides of the steam gen'-

erator. Additional heat structures are also used to simulate the heat loss to the

environment.

12
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3.2.0 ECCS

The emergency core cooling systems, including the accumulator and LPIS
,

. are simulated in the RELAP5/ MOD 2 model. The accumulator is represented as a

time--dependent volume. It is actuated at a given time rather than by a specified

low pressure of 2.7 MPa. The LPIS is modelied by a time-dependent junction

- which is activated by a now system pressure of 1 MPa. The LPIS is operated by

centrifugal pump, which is controlled to inject coolant at a pre-programmed rate.

In addition to the system modelling, adequate control variables including fuel

temperature, collapsed water level, pressure, and volumetric flow rate etc., are

generated so that direct comparison with test data could be made. M1 input data

are listed in the Appendix.

3.3 Initialintion Process

- The RELAP5/ MOD 2 model of the Semiscale S-IB-3 exper' ment simulation is

initialized to a steady-state corresponding to the test initial conditions before it is

utilized for the intermediate break LOCA transient analysis. During initialization,

' the following processes are taken:

(1) Through reviewing the available documents in hand, no information about-

feedwater, break flow rate, and steam valve open rate have been provided.-

Besides, the measured hot leg temperature in broken loop presented in Table

-5 (596.9 K) and Appendix (589.6 K) of Report No$ EGG-SEMI-6013{6] are

not consistent. Consequently, an effort was iriitiated to simulate feedwater

flow rate and steam . valve open rate using control system,-which should be

adjusted to meet the required energy balance and 1:3 loop steam flow ratio

criteria. The measured break flow rate is calculated from the summation of

13
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the product of the volumetric flow rate and density of control volume C362 and

C3G3, which is adjacent to break junction near the pump side and vessel side,

respectively. The measured hot leg temperature in broken loop is calculated

from the mean value of the above two temperatures.

(2) In broken loop pump behavior study according to the primary coolant pump

rated parameters in Ref. 4, it is difficult to simulate the desired rated

pump flow rate and pump head if initial rated pump speed is used in RE-

LAP 5/ MOD 2 model. To retrieve this situation, utilizing pump flow rate in

the model was attempted to calculate a reasonable rated pump speed through

using control system methodology.

(3) By inspecting the measured and calculated differential pressure and liquid

levelin both loops and vessel during initialization process, many discrepancies

were found between them. It is believed that the measured data offered

in the document (Ref.1) doesn't represent the actual pressure drop. The

actual pressure drop can be obtained by taking into account the effect of
-_

gravitational pressure drop associated with the reference leg between them.

Thus, the measured data need to be modified before they are compared with a

the calculated data. The revised differential pressure and liquid level are

shown in Tables 3.1~3.3 for intact loop, broken loop and pressure vessel, )

respectively.

(4) After revising the differential pressure and liquid level, and put them into the

iLitialization tnodel, the forward and reverse form loss coefficients (K factor)
'

were adjusted in order to reach a steady state which is close to the test initial

condition during initialization process. The liquid level of the steam generator

14
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secondary side in intact loop (measured data is 732.7 cm) and broken loop

(measured data la 713.8 cm) are not consistent with the differential pressure

measured at the test's initial condition. Because there is no liquid level dsta

during the transient, the differential pressure data is selected. Consequently,

the liquid level of intact and broken loop were revised into 1050.0 cm and

982.0 cm, respectively.

Five hundred seconds of steady-state calculation was proceeded. It was

achieved by using some initialization techniques including pressurizer pressure

control, S/G steam valve and feed valve closure, pump coastdown, and ECCS

actuation control, etc. The calculated inibal conditions of the RELAP5/ MOD 2

model obtained by the initialization process are listed in Table 3.4.in comparison

with the speciGed and measured data. The comparison shows minor differences

between measured and calculated results, however, they almost matched quite

well and were acceptabic.

4. RESULTS AND DISCUSSIONS

In this section, analyt cal results of the experimental simulation of the

thermal-hydraulic responses of S-IB-3 test are assessed through comparison of

test data. Besides, effects of several different modellings are also independently

investigated as sensitivity studies to compare with base case results and test data.

4.1 Base Case Analysis

4.1.1 General System Response '

Test results of approximately 320 seconds of transient time were used to assess'

the REL AP5/ MOD 2 code. Following the test procedure in S-ID-3 simulation, the

transient calet.lation initiated by the opening of break valves, has the following

major calculated event timings as compared to the test data listed in Table 4.1.

| 15
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I-

Apparently, there is no significant difference between the calculated tran-

sient scenario and the test result during the first 30 seconds except that the

upper plenurn fluid saturation is delayed by about 14 seconds. Ilowever, the

major phenomena, such as the formation of pump suction liquid scals, core heat

up and refill /reflood phenomena occurrence, are not properly predicted by IlE-

LAP 5/ MOD 2.

4.1.2 Reactor Vessel and Loop IIydrnulic Response

The break was opened at 0 s and the primary system began a linear depressur-

ization due to steam volume expansion la the pressurizer that was supplying liquid

to the loops to compensate for inventory depletion through the break. Figure 4.1

and 4.2 shows the calculated upper plenum and pressurizer pressure, respectively,

compared to the test data. It is illustrated that the system pressure response is

well predicted and an extremely rapid system depressurization occurs during the

first 15 seconds, then decreases gradually thereafter. Figure 4.1 shows that both

the calcu?ated and measured pressure drop from 15.5 MPa to 12 MPa immediately

after the test initiation. As the pressure decreases, the temperature of the hquid

in the vessel reaches saturation and flashing phenomenon occurs. Consequently,

the deprescurization rate is reduced by the voiding in the vessel as shown in both

the calculated result and test data. At the first 130 seconds, the calculated pres-

sure closely follows the test data, while it is slightly overpredicted thereafter by

RELAP5/ MOD 2. The fluid reaches saturation condition and starts to flash by

3.6 seconds in the broken loop hot leg, and shortly afterward by 4.1 seconds in

the intact loop hot leg, as shown in Figure 4.3. Figure 4,.4 also compares the cdu

leg temperatures of both loops and saturation and shows that nearly all of the

system became saturated by 15 to 20 seconds which is well approached to the

experimental results. According to the calculated pressurizer water level response

shown in Figure 4.5, the pressurizer empty occurs at 10 s after the test initiation

is found to be delayed by 3 seconds in comparison with the test data.

16
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'By it.vestigating the overall experimental phenomena, system behavior dur-

ing the first 130 s of the transient was characterized by continuous voiding from

the upper elevations going downward. The phenomena of interest include gravity

drain, liquid holdup in the steam generator tubes and pump suction upflow legs I

due to steam flow, and the formation of liquid seals in the pump suction piping.
.

The calculated differential pressure and liquid level of the broken loop pump suc-

1 tion upflow le;; are presented in Figure 4.6 and 4.7, iespectively. It shows that

RELAP5/ MOD 2 underpredicts the formation of loop liquid seals from 10 to 25

seconds, whereas b falls to simulate the liquid seal clearance at 25 second. Accord-

ing to the experiment, hydraulic seals are formed in the pump suction loop U-bend

piping as a result of the slow gravity dominated depletion of primary coolral 3d.

The liquid seals impede the flow of vapor (generated in the core) through ?- |

coolant loop piping thus preventing steam venting from the break and this in turn '
,

can induce a differential pressure between the reactor vessel and downcomet. As

a result of failing to simulate the liquid seal clearance at 25 second, the calculated

result is overpredicted by RELAP5/ MOD 2 during the period ofJO s to 150 s as

shown in Figure 4.6. Thereafter, the restriction of vapor flow around the loops

is reduced due to the fact that th' pump suction liquid seal clears. Figure 4.8e

represents the volumetric flow rate in broken loop cold leg. At 25 second, the

measured volumetric flow rate increases as the result of vapor flow rate associated

with th' liquid seal clearance increased. The fact that this phenomena can't bee

calculated in the simulation provides another evidence which shnws that the liquid

seal clearance is not properly simulated.

Figure 4.9 represents the calculated mass flow rate from the upper head to
'

the guide tube and shows that' no reversed flow occurs in the guide tube while it,

t

'

-is observed in the experiment. Since in the calculation, there is no liquid seals

that formed inithe pump suction legs, the vapor flow around the loops will not

be impeded and the _ vapor in the vessel will not be forced to flow up the guide

17
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,

' tube into the upper head. On the other hand, the flow calculated in bypass line

reverses at about 14.7 s as shown in Figure 4.10 and starts to flow down the bypass

line to the downcomer inia.t anrulus. The occurrence timing is well predicted as

compared to the experimental results. Aftei initiation of blowdown, the flow in the

broken loop is being restricted and actitally stagnated at about 11.6 s as presented

in Figure 4.11. This restricted flow caused the liquid which was being held up in

the upilow leg of the steam generator tubes to fall back down the tubes and forced

the flow in the broxw. '.m hot leg to reverse.

The broken loop steam generator steam valve was essentially isolated prior :

to-and-throughout the blowdown, while the intact loop steam generator steam

valve was specified to be left open at their steady state operating position until

the s3 stem pressure reached 1 MPa, then closed. Thus, this effective isolation of
~

the broken loop steam generator caused the secondary pressure in the broken loop
.

steam generator to remain very near to the initial secondary pressure and conse-

quently the broken loop steant generator became a heat source earlier. In Figure

4.12, it is noted that the _ time by which the broken loop steam generator becomes

a heat source is about 12 s earlier than the test result of 22 s. It is suspected that

the condition of broken loop steam generator secondary side (whether it is heat

- source or heat sink) has a major effect on the prediction of the broken loop hot

leg flow reversal. Further discussion will be made in the sensitivity study later.
|

l- In contrast, the intact loop steam generator became a heat source arisen by 300 s

which occurred much later than the test result. This evidence is shown in Figure

4.12.

In Figure 4.13,it is seen that the calculated break flow transition from sub-'

cooled- to saturated condition occurs at 10 s. That is, single-phase blowdown

ends and two-phase blowdown begins at the cold leg break 10 s after the experi-

' ment initiation.' The comparison between the calculated break raass flow rate W

test one is shown in Figure 4.14. It indicates that the flow is characterized by a

8
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large peak, followed by a rapid decrease as the homogeneous flow conditions at

the break changed quickly from single-phase to two-phase. In general, there is ai

large drop in critical velocity when the flow changes from a subcooled state to a

two-phase state. This sudden change often leads to unrealistic velocity oscillation

and unstable flow regime. Therefore, an underrelaxation scheme is implemented

in RELAP5/ MOD 2. The large dip at 10 second indicates that the underrelaxation

scheme can be further improved. It is also seen that the subcooled break flow rate

is underpredicted during the first 30 s, while a better agreement presents during

the blowdown period thereafter. It is shown in Figure 4.15 that this underpre-

dicted result consequently leads to less integrated break flow during the blowdown
l

period in comparison with the experimental result. Additionally, the broken loop

cold leg mass flow rate and flow regime adjacent to break junction near pump side

and vessel side, respectively, are shown in Figures 4.16 through 4.18. The break

junction mass flow rate near pump sioe is well predicted, however, shghtly over-

predicted near vessel side. The flow regime adjacent to break junction retains the

bubbly flow duiing single-phase blowdown, but an unstable flow regime transition

among the bubbly, slug and horizontal stratified flow during two-phase blowdown.
,

As discussed earlier, the upper head discharged liquid through the bypass

line into the downcomer inlet annulus because of the reversed flos e in the bypass

line. The flow in the bypass line continued to be reversed from >out 15 s until

the end of the test (as shown in Fig. 4.10) with transition from liqvid to vapor

flow at about 60 s (earlier than experimental data) when the top of the bypass

line uncovered, as shown in Figure 4.19. It is also noted in both Fip es 4.19 and

4.20 that in the calculation the upper head was not completely drained of fluid.

The water inventory in the upper head decreased slowly after the transition frot..

liquid to vapor flow till the end of the test. It is different from the test result that

the upper head was completely drained of fluid by about 140 s as shown in Figure

4.19.

19
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Figure 4.21 and 4.22 presents the differential pressure in intact loop pump up-

- flow and downflow leg, respectively, which indicates that no liquid seals formation

and clearance occurred during the blowdown period. It can also be seen from Fig-

ure 4.23 that liquid levelin int'act loop pump suction upflow retains a monotonous

decrease, while no abrupt change in liquid level occurs during the clearout period
,

of liquid seals from 89 to 160 s, which is evidently different from the experimental

results. Thus,it is concluded that RELAP5/ MOD 2 fails to predict the liquid seals
1

phenomena in intact loop pump suction. Furthermore, Figures 4.24 through 4.26 |

show the mass flow rates of intact loop hot leg, cold leg and vessel downcomer,

respectively. It illustrates that intact loop acts as a " liquid slug amplifier" since

the liquid slug calculated around 25 second-is amplified along the loop down-

stream due to the condensation resulted from intact loop steam generator cooling~

,

and liquid-vapor mixing in the pipir.g. Since this behavior is not observed in the

test, it may partially explain'the overprediction of intact loop flow rate during4

the first 150 s. The measured pressurizer volumetric flow rate in Figure 4.27 is
.

shown to rise sharply at 7 s, characteristic of an abrupt transition from liquid to

two-phase flow. The occurrence timing and the magnitue of peak flow rate are

well predicted during the transition, while the slope change in a drastic reduction

is steeper than the test data. In Figure 4.28,_it is also noted that the calculated

pressurizer surge line mass flow empty occurred at 10 s after the test initiation.

4.1.3 ECC nnd Core Therrnal Rcsponse

As described earlier, the calculated accumulator liquid as shown in Figure

4.29 starts flowing into the intact loop cold leg at 163 seconds. -It is virtually

the same with the test results due to the fact that the accumulator is modelled

by a time-dependent volume instead of pressure controlled actuation at 2.7 MPa.

.
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- According to the experimental phenomena, because of the condensation of steam

at the injection point, a reglen of lower pressure was formed at the injection point,

- causing steam to flow up the external, single pipe downcomer. It can be seen in
D

- both the calculated and measured data of Figure 4.30. Also, owing to the pressure

differential between the vessel and the break, the steam flow up the downcomer

was of sufficient magnitude to force the ECC liquid around the downcomer inlet

annulus and to the break (as shown in Figure 4.31), bypassing the core between
,

163 and 100 s. With the blowdown nearly over, the large driving force for flow i

up the downcomer diminished and the ECC was able to penetrate the downcomer

and flow into the core [7].- However, Figure 4.29 also indicates that there is no <

>

LPIS injection during the blowdown transient. Since the LPIS pump is specified

to inject liquid into the intact loop when the pressurizer pressure reaches 1 MPa,

while the sys+- n pressure is always above 1 MPa throughout the blowdown.

In general, the accumulator water, the formation of pump suction liquid seals,

and the core power are the major factors affecting the core thermal response during

- hlowdown (8).- Before we discuss the calculated core thermal responses of S-IB-3

- test, the experimental temperature excursions are described below. -A' composite

core temperature trace for this test consists of a decrease in temperature corre-

sponding to the saturation temperature in the core, fcl.' owed by a rapid increase

in temperature starting at about 50 seconds, to a peak temperature in the range

- of 740 K, and then followed by another, slower, decrease until the core is rewet at

about 133 seconds, when a rapid decrease occurs. This is followed by a reduction

- in the cooling rate until the temperature levels out and starts to increase again at
f

I
about-190 seconds. The temperature then peaks,:n the range of 630 K, and starts

4

to gradually decrease until the rod is rewet again at about 280 seconds. From this
,

21
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point on the temperature drops close to and follows the saturation temperature

] until the end of the test.

As a matter of fact, the Semiscale heater rods experienced two temperature

excursions during test S-IB-3. The first excursion was due to a severe level de-

pression in the vessel caused by the intact loop liquid seal; the second was due

to a loss of steam cooling caused by the bolloff of core coolant to an elevation

below the bottom of the heated length. Ilowever, Figure 4.32 indicates that the

RELAP5/ MOD 2 fails to predict any of the temperature excursions. The improper

simulation of pump suction liquid seal formation and clearout phenomena could

be considered as the major reason. Additionally, the other cause of disagreement

that RELAP5/ MOD 2 predicts no heatup is suspected due to the fact that the

calculated core coolant inventory is essentially homogeneous wherens ccre lian d

was highly stratified in the experiment {7]; this is probably also responsible for the

overprediction of core collapsed liquid level depression as shown in Figure 4.33.

From immediately after rupture until 2 seconds, there was a rapid rise in void

fraction in the upper half of the core. Figure 4.34 shows that both the calculated

and test data experience this phenomenon. This void formation was caused by

boiling due to the release of stored energy from the heater rods and to decay heat

transferred to the fluid. When the stored energy in the rod was reduced, some

of the voids collapsed in the period from 2 to 3 seconds in the high power region

of the core as shown in Figcc 4.34. IIowever, according to the experiment after

liquid ..rmed seals in the pump suctions, the steam generated in the core was

restricted from flowing freely around the loops to the break. Lack of a sufficient

relief path for the steam resulted in the depression of the liquid !cvelin the vessel

and pump suction upflow legs. The lowered vessd level allowed the void fraction

22
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,

in the entire core to get high enough to cause dryout on all of the heater rods. In '

contrast, RELAP5/ MOD 2 cannot give the prediction of the liquid formed seals

in th+ pump suctions, therefore, an unrestricted steam generated in the core can

flow freely around the loops to the break, this leads to impediment of heatup. The

- overpredicted density in vessel during the blowdown as shown in Figure 4.34 can

also be accounted for this result.

4.2 Sensitivity Studies

In addition to the base case calculation, sensitivity studies are performed to

explore the effects ofinput modelling and code options. Scenario study and simple

model modification, such as the effect of steam generator secondary side pressure
-

. boundary, intact loop pump coastdown behavior, and some interesting studies

regarding break flow, etc., are also analyzed to elucidate the code capability. The

identifications of the cases performed in this study are listed in Table 4.2 with the

conditions which are different from that of the lease case. The purpose and the

results of the sensitivity studies are discussed in the following sections.

4.2.1 PRESSB - This case study is used to identify the influences of primary

coolant system thermal-hydraulic response predictions resulted from providing-

pressure boundaries in steam generator secondary sides. The calculated system,

!

I pressure and break mass flow rate in this case as shown in Figure 4.35 and 4.36,
|-

respectively, indicates that results are similar with the base casa except the break

mass flow rate slightly overpredicts during 70 s to 110 s. In Figure 4.37, calculated

cladding temperature in PRESSB case is shown. It is seen that there is still no

heatup phenomena in the cladding temperature prediction resulted from no liquid

seals formation in the pump suction. Also, there is no significant difference in vessel

23
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response, except that less liquid inventory in vessel is seen during the period from

70 s to 110 s because of excess break flow as discussed above. Figure 4.38 and 4.39

shows the calculated density and liquid level in vessel, respectively, and illustrate

the above results. Besides, loop flow responses are worthily mentioned. Figure

4.40 and 4.41 presents the intact loop and broken loop hot leg mass flow rate,

respectively, and indicates that the calculated loop flow in tiils case give a better

result than that of the base case. In the mean time, the occurrence timing of the

broken loop hot leg flow reversal achieves a good agreement in comparison with

the test data. As it is discussed in section 4.1.2,it is suspected that the condition

in broken loop steam generator secondary side has a major effect on the prediction

of broken loop hot leg flow reversal. The well match timing of broken loop flow

reversal in PRESSB case confirms this hypothesis. As a whole, it is concluded

that providing pressure boundaries in steam' generator secondary sides can only

give limited influence of primary coolant system thermal-hydraulic responses.

4.2.2 PB - IRFL In thin case study, we are interested in impeding the re-

versed flow both from control volume 301 to 163 and from control volume 164

to 163 on the basis of the pressure boundary study above, to see if the initial

liquid slug in the liquid slug amplification phenomena can be climinated. After

adjusting the junction reverse form loss coefficient to almost infinite,it is seen that

there is negligible influence in broken loop flow rate as shown in Figure 4.42. Con-

versely, significant differences are shown in Figure 4.43 and 4.44, the intact loop
.

flow, which results in a better improvement in comparison with the unreasonable

overpredicted flow in the base case. Better improvement is also achieved in vessel

downcomer mass flow as shown in Figure 4.45. It is concluded that impeding the

reversed flow in both broken loop hot leg (C163-C301) and upper plenum (C163-
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C164) can only improve the ~ intact loop mass flow, however, there is negligible

influence to the system response.

4.2.3 PUMPCD The purpose of this case study illustrates the effect ofintact
'

loop pump on intact loop flow rate and core heat up, in the PUMPCD case, intact

loop pump speed is adjusted te coast to a stop from 20 s to the end of the test.

Minor difference in the calculated break mass flow rate is seen from Figure 4.46

and indicates negligible effect resulted from pump coastdown actuation. The same

result can be obtained in heater rod cladding temperature as shown in Figure 4.47.

With regard to the influence of intact loop flow, similar results as PB-IRFL case

are obtained from Figure 4.48 and 4.49. A better improvement in intact loop flow

prediction is appraisable in this case study.

. 4.2.4 CROSFJ It is recommended that modelling of loop-pipe is connected

to the reactor vessel should use the option foi cross-flow connections [9]. Ilowever,

normal junction is specified in RELAP5/ MOD 2 input as loop-pipe is connected

to the reactor vessel in the base case study. Thus, a sensitivity study is needed to4

. investigate the possible impacts of different junction types on the system response.

L
According to the results from Figure 4.50 to 4.53, the hot leg and cold legj%ction

mass flow rate of both loops indicates that there is no significant influence using

either normal or cross-flow junction.
.

4.2.5 BREAKJ It is interesting to give a sensitivity study in investigating

the effects of changing direction of break junction from C362 to C363. It is seen

. from Figure 4.54 that the calculated break mass flow rate in single-phase blowdown

almost approach that of the base case data, whereas a larger difference is presented

during the two-phase blowdown period. It is due to the fact that the volume void
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fraction of control volumes 362 and 363 in BREAKJ case is different from that of

the base case. Also, by looking at the broken loop junction mass flow rates from

Figure 4.55 through 4.57, it is concluded that changing the direction of break

junction cannot improve the prediction of either break mass flow rate or system

thermal-hydraulic responses in any way.

4.2.0 TDC - 1.0 The input of discharge coefiicients to RELAP5/ MOD 2

modifies the flow area of the simulated break by a factor equal to the coefficient.

Thus, discharge coefficients other than 1.0 are n representative of :he true break

area but reihce are indicative of possible deficiencies in the break-flow models

[9). A dischav oefTicient less than 1.0, however, can be justified as a method

of compensating for two-dimensional effect, such as vena contracta, that are not

simulated by the one-dimensional RELAP5/ MOD 2 code. Therefore a twce-phase
,

discharge coefTicient of 0.84 is recommended as the best selection in the break how

model. In the TDC-1.0 case, the cold leg break two-phase discharge coefficient is

increased from 0.84 in the base case to 1.0.
_

It is seen from Figure 4.58 that the calculated break mass flow rate increases in

the two-phase blowdown period by this input change, especially with overpredicted
-

result during 50 s to 110 s from the base case. The other parameters, including

the system pressure and cladding temperature responses, shown in Figure 4.59

and 4.60, respectively, are both underpredicted due to the increased break mass

flow rate. Additionally, the calculated liquid level and density in vessel as shown

in Figure 4.61 and 4.62, respectively, illustrate a better agreement with the base

Case.

Incidentally, in modelling the junction flag option for ECC injection point,

a computational failure occurred with flag 00120 assumption, however, this was
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!

removed by using flag 20121 instead. The major differences between the flag

options are the selection of centrally located or downward oriented junction and

another selection of normal or cross-flow junction.

5. RUN STATISTICS

The computer run statistics of the RELAP5/ MOD 2 simulations are summa-

.ized in Table 5.1. The simulations are conducted on a FACOM M200 computer

which is compatible to the IBM MVS system.

O. CONCLUSIONS

In this study, the intermediate brea'- Semiscale test S-ID-3 is analyzed by

the RELAP5/ MOD 2 model. The test simulations begin with break initiation and

subsequent blowdown, and continue through primary fluid saturation, loop liquid

seals formation and clearout, two temperature excursions, refill /reflood phenom-

ena, and termin4te with core quench. Generally speaking, the primary system

depressurization and break flow rate are well predicted by the RELAP5/ MOD 2

model. However, RELAP5/ MOD 2 fails to predict the pump suction liquid seal

clearing and the observed temperature excursions phenomena. Through exten-

sive comparison with measurement and important sensitivity studies elaborated

in the previous section, noticed differences and major findings are described in the

following:

(1) The calculated system pressure is well predicted and an extremely rapid sys-

tem depressurization occurs during the first few seconds after the test initi-

ation. All of the fluid in the system nearly becomes saturated by 15 to 20

27



-- - _ _ _ _ _ _ ._ -

seconds which is well matched with the experimental results, while a signifi-

cant difference is calculated in estimating the occurrence timing of the upper

plenum saturation.

(2) The loss of primary coolant is predominantly a gravity-dominated drain dur-

ing which the liquid located in the pump suctions would form hydraulic "scals"

(10,11]. These loop seals would impede the flow of steam from passing through

the hot legs to the break. One significant consequence during loop seal for-

mation is that the break flow will be primarily liquid; thus, once the loop

seal clears, less coolant will be available to mitigate any core heatup which

could occur during the boiloff phase. Unfortunately, according to the base

case results,it is concluded that RELAP5/ MOD 2 fails to predict the pump

suction liquid seal formation and clearout phenomena. This result indicates

a possible deficiency in the interphase drag model and/or flow stratification

model of the present RELAP5/ MOD 2 code.

(3) It is suspected that the condition of broken loop steam generator secondary

side (whether it is hea' source or heat sink) has a major effect on the pre-

diction of the broken loop hot leg flow reversal. In addition, the occurrence

timing prediction of the steam generator secondary side becoming energy

source,in comparison with the test data gives an acceptable result in broken

loop, whereas an extreme delay in intact loop. The major reason of its post-

ponement may be due to the fact that system depressurization during the

blowdown can hardly reach 1 MPa, which is specified as the pressure of the

intact loop steam generator steam valve isolation.
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(4) REl,AP5/ MOD 2 barely gives an acceptable result in the prediction of the cold

leg break flow during the first 30 seconds, while a better agreement presents

during the blowdown period thereafter. As a matter of fact, subcooled break

flow rate is evidently underpredicted while saturated break flow rate is slightly

underestimated. The underpredicted break flow rate results in the excessive

water inventory retained in the vessel. In the sensitivity study, the two-

phase discharge coefficient of 1.0 (instead of 0.81 in the base case) is used
-

in the broken loop cold Ica, it is found that the modified break flow rate is

increend in the two-phase blowdown period by this input change, especially

with overpredicted result during 50 a to 110 s. A "$ charge coefficient less

than 1.0, however, can be justified as a method of compensating for two-

dimensional effect, such as vena contracta, that are not simulated by the

one-dimensional RELAP5/ MOD 2 code. Therefore a two-phase discharge

coclIicient of 0.84 is recommended a '.he best selection in the break flow

model.

(5) By investigating the intact loop mass flow rate, a " liquid slug amplification
_

'

phenomena" is calculated and excessive liquid is predic'ed in intact loop. <

llowever, it is not observed in the experiment. in the censitivity study of

PB-IRFL and PUMPCD cases, either impeding the reversed flow in both

broken loop hot leg and upper plenum, or adjusting intact loop pump speed

coastdown to a stop at 20 s, givm a better agreement in the prediction of

intac+ bop mass flow rate. Ilosever, both of them have negligible influence

to the system thermal-hydraulic response.

(6) Two observed temperature excursions of heater rod are not predicted. The

improper simulation of pump suction liquid seal formation and clearout phe-
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..

nomena could be the major reason, llesides, the other cause of disagreernent ;

that itELAP5/ MOD 2 predlets no heatup is suspected due to the fact that

the calculated core coolant inventory is essentially homogeneous whereas core
i

liquid waa highly stratified in the experlmtat. Thus, it indicates that the loop :

fluid seal and vertical stratified flow modelling employed in this study is quite f
;

important in an latermediate break LOCA analyses.
,

(7) In the sensitivity asudles, the influence of providing pressure boundaries to the

steam generator secondary sides was shown to be of limited significance rela. ,

tive to the primary coolant system response, llesides, modelling of loop-pipe ,

connections to the reactor vessel with the option of either normal or cross-2'

flaw connections, may result in minor difference of overall system response.

With regard to_ the change of me connectlan direction of break junction, it

la found that a larger difference is presented during the two-phase blowdown

period 'cecause of the different upstream volume void fraction prediction.

(8) Finally,in modelling the junction flag option for ECC injection pint, a com-

putational failure occurred with flag 00120 assumption,_however, it was r * |

moved by using flag 20121 instead. The major differeaces between the flag

options are da selection of centrally located or' downward oriented junction

and anothct selection of normal or cross-flow junction.

|

-

.

- - ,_

L
30

|

J .. _ :. . - . , , . . . . _ _ . . . _ . _ _ _ . . _ . . _ . . _ . . _ . . - _ _ , _ - _ , . _ , ~ _ . . - , , _ . . . . _ . _ . . _ . - , _ _ , ,, . . . . _ . . _



4,

Table 2.1
,

Chronology of Events for The Intermediate 13reak S-113-3 Test

Events Time, Seconds

Rupture initiated; Core power, purup speed transients initiated 0

Upper plenum flulil saturates 1.5

11roken loop steam generator feedwater valve closed 2.5

Intact loop ateam generator feedwater valve closed 30
:
L

'

First temperature excursion starts 50 "

^

Accumulator flow starts 163

Lower plenurn refilled; Reflood starts 190

Intact loop steam generator steam valve closed 240 I
:
?

Blowdown ends; LPIS flow starts; Power to broken loop pump tripped 240

Core quenched ' 350

Data acquisition system shut down 531

f- -t

:
i

i ,

i

[
t'

- 31 -
.

J.

.

. _ .. .._ .. _. .._.. _ . . _ _._ _ _ _ . _ .. _ _ . . . . _ _ _ . _ _ _ _ _ . , _ ,



- . -. .- .- .-
._

,

I

i

,

Table 3.1

Itevised Differential Pressure and Liquid Level in Intact Loop
F

Measurement AP, test Wlume or Elevation AP, corrected

ID- (kPa) Junction Difference (cm) (kPa) ;

D-V13 A +11 7.8 10301/20102 33.0 11.03

DPI+1+3C 5.05 20102/20201 0.0 5.05

DPl+3C+5 - 1.20 20201/20301 58.0 0.91

DPl+5+0 117.0 20301/24002 30.0 120.82-

DPI(0+14 15.1 24002/24005 -380.0 -22.14

DPl+14 + 18 -2.51 24005/24008 257.0 22.68
<

'

216.55DPl+21+18 210.2 20102/24008 25.0 -

DPl+21 + 22 1.00 26102/20201 0.0 1.00
i

D +122+VD29 6.04 26201/10101_ 10.0 7.02

.

LIS1117+50 50.70 60304/60201 -1067.0 -53.78

L
:
!

$
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Table 3.2

Revised Differential Pressure and Liquid Level in Draken Loop

Measurement A P , test Volurne or Elevation AP, corrected
ID (kPa) Junction Difference (cm) (kPa)

D-V13A+50 0.85 16301/30102 33.0 11.0s
i

iDB+50e55 5.28 30102/30103 0.0 5.28
__

DD+55+57 0.03 30103/30104 61.0 0.01

DPD +57 +02 112.90 30104/34002 9.0 113.81

DPBeG2 05 15.83 34002/34005 -377.0 21.12-

DPD +65 + 73 1.10 34005/34007 233.0 23.03

DB+74+73 -254.74 36101/34007 58.0 -249.00

- DB + 74 + 76U 8.16 30101/30201 0.0 _8.16

DB + 70U+ 79 4.16 3G201/36302 0.0 4,10

D+B70+VD79 - 0.15 36302/10101 25.0, 2.00

LDS1117+50 49.39 70304/70201 -1007.0 55.18-

| _:
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Table 3.3
'

Revised Differential Pressure and Liquid Level in Vessel

hicasurernent AP, test Volume or Elevation A P, corrected

ID (kPa) Junction Difference (cm) (kPa)

LVD+29-578 35.47 10101/12001 -607.0 -23.09

LVD+20170 15.76 10101/11000 -199.0 -3.742

LVD170-435 17.27 11003/11008 -265.0 -8.70

LVD435-578 4.70 11008/12001 -143.0 -0.25

IN+421-578 -38.23 19401/12001 -999.0 -136.13

LV+421-13hi 18.75 19401/10301 -434.0 -23.78
.

LV+421+160 6.11 .19401/19101 -261.0 -19.47

IN-13ht-578 -54.98 16301/12001. -565.0 -110.37

IN-13hi-105 -10.07 10301/16101 - -92.0 -19.69

IN-105-195 -19,29 16101/15005 -90.0 -28.11

LV-195 278 -7.67 15005/15004 -83.0 -15.81

LV-278 360 -7.54 15001/15003 -82.0, -15.58

LV-360-442 -4.90 - 15003/15001 -82.0 -12.94

LV-442-501 -1.50 15001/14001 -59.0 -7.34
-

!

- LV 501-578 -15.53 14001/12001 -77.0 -23.08

!
.
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Table 3.4
Comparison of Speelfled, hicasured,and

Calculated Tultlal Conditions

;
i

RELAP5/hiOD2
'

Specified hicasured Calculated

1. Primary Coolant System '

Intact / Broken loop flow rate 3:1 2.9:1 3:1

Pressurizer pressure (MPa) 15.5 0.2 15.53 15.47
Upper plenum pressure (MPa) 15.5 0.2 15.58 15.49
Cold leg temperature (K)

,

Intact loop 503 2 559.4 500.3
Broken loop 503 2 506.4 568.0

.

Ilot leg temperature (K) _ '

Intact loop 590 2 596.1 593.0
l- Broken loop 59022 500.9 593.9

Core temperature rise (K)
Intact loop 33 30,7 33.3
Broken loop 33 30.5' 25.9-

L
! Total core electrical power (MW) .1.44 0.05_ i.45 1.45

Core inlet flow rate (kg/s) 7~8 8.02 8.01
Core bypass flow (% of Total) 2.5 3.7 3.44-
Pressurizer liquid mass (kg) 8.2 i 0.1 10.1 9.99-

.

i

)

-35-

"
.._._;.._.__-,----._--

_,_._.- ., _ _ . _ - - - - - - - - - - - - - - " - - - - - --



, _ _ . _ _ . . _ . _ - _ _ . . . . _ _ _ _ . _ - . _ _ _ _ _ _ _ . _ _ _ . _ -,

;

:

Table 3.4
Comparison of Specified, Measured ;

and Calculated Inlllal Conditlons (Cont'd) |

6

i

RELAP5/ MOD 2
Speelfled Measured Calculated ;

,

,

2 Secondary Coolant Systern
Steam Generator
Secondaries Pressure:

Intact loop (MPa) 6.4 i o.2 6.48 OA7

Droken loop (MPa) SA 0.2 7.53 7.51

Feedwater Temperature:

Intact loop (K) 483 2 492.5 494 ;

Broken loop (K) 483 i 2 484.7 494

Steam Temperature:
Iritact loop (K) 542 2 553.5 553.0

Uroken loop (K) 542 2 564A 563.0

3. Coolant Injection Syston
- Intact loop e.ccumulator=

Pressure (Mpa)_ 2.7 0.1 2.0 2.0

Water temperature (K) 305 10 298 299.0

4. Pressure Suppression System
Suppression tank"

Pressure (Mpa) 0.024 0.01 0.25 0.25

1.

L.
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Tablo 4.1
Cornparison 13ctween Cniculated and Mensured Sequence of Events

3

1
.

,-

Events Time, Seconds i

ILEbAP5/ MOD 2 Measured i

Rupture initiated 0 0

Upper plenum fluid saturates 15.9 1.5

Fluid in intact loop hot leg saturates 4.1 2.2 I
Droken loop steam generator feed * valve closed B.C.* 2.5

Fluid in broken loop hot leg saturates 3.64 4.5

Pressurizer emptins 9.90 7
;

Guide tube flow reverses N/A' 14 !
- Core bypass line flow reverses 14.08 14

Fluid in broken loop cold leg 10 lo
.I(downcomer to break) saturates

. Fluid in intact loop cold leg saturates 13 17
'

',

Flow reverses in broken loop hot leg 11.0 22 i

. Broken loop steam generator 11.8 22.
secondary becomes energy source

Broken loop pump suction liquid seal starts to clear 35 -27
Intact loop steam generator feed w.ve closed U.C. 30

- Intact loop pump reaches steady (.37) of initial speed B.Cc 30 !

~Droken loop pump reaches steady (.52) of initial speed .B.C. 30
First temperature excursion starts N/A 50 t

Intact loop pump suction liquid seal starts to clear N/A 89 i
Intact loop steam generator secondary 300 105

becomes energy source

.. Accumulator liquid flow starts B.C, 163

Accumulator liquid bypass ends, Refill starts, N/A 100
i Secondary temperature excursion starts

<

- Most of core quenched N/A 280

::
|

: a::Doundary Conditions
b:. Unpredicted Events

.
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Tnble 4.2
Cnses Annlyzed in the Sensitivity Studies of the

Semisenlo Test S-II3-3 Simulntion

Cnses Condition Descriptions
,

. PRESS 11 Providing pressure boundaries in steam generator seconda:y side

- PD-IltFL Infinite reverse form loss coeflicients between the junctions

C163-C301 and C163-C104 are used to impede the reversed flow

PUMPCD -Intact loop pump speed coasts to a stop from 20 s to the-

end of the test

CitOSFJ Cross-flow junction is used (instead of normal junction in the base case)-

in modeling of loop-pipe connections to the reactor vessel

!

DitEAKJ : Change the direction of break junction from CS62 to C363

TDC-1.0 Two-phase discharge coefilclent of 1.0 (instead of 0.84 in the -

base case) is used in the broken loop cold leg

' '
..
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Table 5.1

Run Statistics of the Sciniscale Test S-ID-3 Siniulation |
,

!
!

Cases Translent CPU (s) Nurnber of Nunnber of Perforinance .

Tlrne(s) Tiina Step Volume Cell Ntunber *

I

DASE 323 7039.10 12255 142 4.015
t

PRESSD 320 0400.94 11080 ;42 4.008
'

PB-IRFL 50 1508.80 2500 142 4.250

PUMPCD 00 2653.01 4500 142 4.152

CROSFJ 35 1003.09 1750 142 4,278 ,

BREAKJ 30 926.49 1500 142 4.350
.

TDC-Lo 100 2880.43 5000 142 4.057

Performance Number =*
'

CPU x10"/[ Number of Time Step]/[ Number of Volume cell]

!

,
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it 1820001 1

1920101 0.0016085 1

h 1820301 8.8575 i

L 1320601 -90.0- 1
:

1820701 .-6.8575- 1

1820801 0.0 0.032000 1 |

1821001 0 -- 1-
id21201 3 -224A.9 611.22. 0.0 0.0 0.0 1

e .= .

###4444emuonepuo&4k4#4e&##t-hano00064
~

A-8-

. :



,y .. .. . - _ - _ _ _ . . _ . _ . . _ _ . . . _ _ _ _ . _ _ . . _ _ _ _ . _ _ _ _ _ _ . . . ..

a
, >o < ep

. ,

:|:
'

< ,

,7f in

Yf!'
".'4 # ** CONTROL RCD Gul0E TUBE *eece
N;; >,., ;-u 4 3,eee**e...e.e**ee.*c..eeeee...e...

( 147 UPDATE - 1 - (SEE REF. 02 )a
,

,s.
. e

#

1830000 C183 BR/NCH
1830001 2

. -1
1830101 2 19233E-3 6.549167 0.0 0.0 -90.0 ~6.54vi67
1830102 0.0
1830200 3

'
0.0 0

12245.5 575.80 -|e

*. |

* MODIFIED JUN AREA |SEE REF. 04 PXXX )-

*e 0.0 0.0 00t00
1831101 -183010000 165010000 3.9737-3 0.0 0.0 00000
1831201 .1.1013 0.0 0.0
** 0.0 0.0 00000 !
1832101 183010000 184000000 2.19233-3 0.0 0.0 000C0 |
1832201 -0.43541 0.0 0.0

. * ,

e*eeeeeeeeeeeeeeeeee**ene***** eese. *

**ee* gut 0E TU3E.5LOTED SECTION ****
**eseeeeeeeeeeeeeeeeeo**easeenessees ;

,

e UPDATE - 1 - (SEE REF. 02 )

. 1840000 C184 PIPE
,

-it40001 1

1840101 ~2.19233E-3 1
1640301~ 5.466667 1
1640601 -90.0. 1
1640701 -5.466667 1

f'
-

1840801 0.0 0.0 1
1841001~ 0 1. '
1641201 -3 2247.8- 611.40 0.0 0.0 0.0 t I

i****e**3******enenese*****e,***o****
**o*e GUID TU3E LOWER PART e****
*eeeeee****ee,** eee*******eneo eue* '

e UPDATEE- 1 - (SEE REF. 02 )
*

-1850000 C185 BRANCH
1850001 1 1 -

1830101 0.012718 2.260833 0.0- 0.0 -90.0 -2.260833 '
, . -1850102 0.0 0.0 0
h 1850200 3 -2249.1J 611.41

1851161 -184010000 185000000|2.19233E-3. 0.43613 0.43613 00000 _ J
1851201 :-0.43941- 0.0 0.0
e

eeeno*oe****enee******es*osenese***o .:e**** BOTTO't OF' UPPER HEAD *****
.

**eennee***eeeeeenoe*eene**ooonne***
3; *n

'

1910000 C191 P!PE- v

.1910001" 1
1910101- 0.044149 1

i(=1910301 'O.476667- ' l~
1910601 -90.0 1

|1910701 -0.476667 1 -

'1910.A 01 0.0 0.104161 1
'1911001- 0- 1
1911201 3 2246.9- .557.18 0.0 00 0.0 1 .

e-

*0$e**ee##eGeph00DOOO4#DeepenOpee30e

I

A-9-
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..

***** UPPER HEAD 1 eo.e

neece*******econeveeceone* uneven **o
UPDATE - 1 - (SEE PEF. 02 )a

*

1920000 C192 BRANCH
1920001- 1 1

1920101 O~05233 1.965833 0.0 0.0 -90.0 -1.965833

=1920102 0.0 0.134597 0
;

j' 1920200 3 2246.5= 351.12
1921101- 192010000-191100000 0.0 0.0 0.0 00000
1921201 5.1223-5 0.0 -0.0
*

*e.oen....noco... ...oeveeme**oo.e..
***** UDPER HEAD 2 ****
eeeeen...,4*ene o .s24** e . **ooe.*

* UPDATE =1 -(SEE REF. 02 )
=

1930000 _C193- BRANCH
| 1930001 2 1

,

1930101' .0.053694 3.453333 0.0- 0.0 -90'.0 -3.453333 |
!1930102 0.0 0.148122 0
i

1930200 -3- 2245 6 551.13
1931101 193010000 192000000 0.0 0.0 0.0- 00001

!
1931201 4.0019-4 0. 0 ' O.0 +00100
1932101' 181010000 193010000 7,46674-4 0.0 0.0 00100 -

:1932201, 0.66344 0.0 0.0
,

"
L

. i

. ***...... e*..ne *e,**e**eovene.**

* * 6 6 *: UPPER. HEAD 3. *a** -

,r
....**,. **** ***********n....e**..
*' UPDATE - 1 - (SBE REF. 02 1
* -- *

, -

- .C194 . BRANCH- ;1940000
. . .

L1940001 -2 i

-19401011.0.061685 2.88083 13 . 0 0.0 -90.0 -2.38033
'

1940102 0.0- 0.196917 0
!

1940200 3 2244.6 550.24-+

e

*" HGDIFIED-JUN AREA - ( SEE REF: 06 PXyt ) .
o 00100

.
-'

*.
-0.0 0.0 00000

19412q1~ 194010000 183C0000'J 'a.42017E-4
-0.0 00000

1941101H
0.66307 0.0 0.C

0.0*e .

1942101- 194010000-19300C000 0.0 0.0 0.0 00000
1942201 -0 663061 10.0- 0.0-
* , .

-#***##D#O95*0000&####@D984449ebewo4##*rese
****** INTACT LOOP ****** H

,

,**,an***een**ee.oo a.O*o*** ceco *eoneouene. |
*

******en.*en.........o**e .....o ..*
; * * * * * -1 HOT. LEG N0ZZLE *****
*u,* eon ******* oone*****eoo*eoo*****

* COOPNONT 1 - HOT LEri N0ZILE1

-* C0"PNONT-2 - SP ~ 1 AND-2-
* COMPNUNT 31- SP - 3--
.-

2010000 C201 PIPE-
2010001 3

A-10
u

h
-u.- - . . - . . - - . - . . . . - = . - - - - - -. - ~ _ . . -. _ -_._- - . . -

.



_ _ - - . _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _

n

2010101: 1 0.045239 1
2010102 0.037554 2
2010103' 0.024629 3
'010201 0.037554 1
2010202 0.024629 2

,

= 2010301- 0.720633 1

2010302 3.2225 2
2010303- 2.5425 3
2010601' -0.0- 3
2010701 0.0 3

,; 2010801 0.0 0.0 3
** 0.0- 0.0 2
2010901 0.0_ 0.0 1
2010902_ 0.23 0.23 2
2011001 0- 3
2011101 -00000 2
2011201' 3 2245.7 609.12 0.0 0.0 0.0 '

2011202 0- 2245.6 609.06 0.0 0.0 0.0 2
2011203 3 2244.9 609.02 0.0 0.0 0.( 3- 2011300 1
2011301 -13 281= 0.0 0.0 2
*

ese**e.o**ce***eno o o.*** ,**o***.e

***** TO- ELS0W ****
*,.....o.eoove.nemos *..c,* ..e**.*

- - - *

2020000 - C202. BRANCH
- 2020001 -3 - 1-
2020101 -0.024629 2.453333 -0.0 0.0 0.0 0.0y.

2020102 0.0' O.0 0
2020200- 3 2244.8 608.98
** 0.3 0.0 00000

- 2021101' 201010000 202000000 0.024629 0.0 0.0 00000
-20212011 13.281' O.0- 0.0
= ** 0.0 0.0 00000
2022101 202010000 203000000 0.024629 0.35 0.35 00000

- 2022201- 13 282 0.0 0.0-
**- 0.0 0.0- 00100 -

2023101: 997010000 202000000 7.4667-4- 0.0 0.0 00100
2023201|_5.5927-4 0.0 0.0
e

s****ono*ce*******a *o**one***on*ena
-***** ELBOW *****
****en**. ***uen***e**o*one******e**-

420300001 C203 P!DE-
2030001- 2

-2030101 0.024629 2
' ''

2030301 :3.90542 1
2030302 2.12625 2
2030601 90.0. . 2

.2030701 3.727080. 1- -

2030702- 1.728330- - 2
2030801 ' 0. 0 ' O.0 ~2
** 0.0 1.705 i.

L2030901- 0.0. 1.705 1
2031001- 0 2

'2031101 .00000 -1-

-2031201- 3 .2243.9 603.92- 0.0 00 0.0 1
;2031202 3 -- 2242 9 608.88 0.0 00 0.0 2
~ 2 031300--- 1
2031301 -13.202 .0.0 0.0- 1

A-11
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t

e
e * eeeeeee**eeeeeeeene****eeee.....

'' ~ ***** 203 210 JUN . e.=*-

eeeeeeeeeee.......eeeeeeeeee,sece...
.

L 20$0000 J205 SNGLJUN
** 0.0 1.35 00000
205010? 203010000 210000000 0.024629 0.0 1.35 00000
2050201 1 13.282 0.0 0.0
e
seeeeeene**eeeeee ..evoeeeeeneopee ,

****. S. G. INLCT PLENur! *een
e eee**eeeeeeeeeeeeeee**eeeeeeeeeene
e

2100000- C210 SNGLVOL
2100101- 0.060177 0.66750 0.0 0.3 90.0 0.68750
2100?o2 0.0 0.27514 0
2100200 3- 2243.2 608.69
e

seeme**ueseemeneeenoneeseenve... ...
220 JUN enes*****- 210- -

.

enesee.... eeeeeee............een .e

e

2150000 J215 SNGLJUN
-==- 0.0 0.013 00100
2150101 210010000 220000000 0.019757 6.0 0.013 C0100
2150201 1 23.282 0.0 0.0
e
**ene*ee.......se,**eeseeeeeeeeen...
***** s. '. 0-TUBES ene**
eeeeeeee............................
.=

e UPDATE - 1 - (SEE RET. 02-)
e

2200000 C220 PIPE
2200001' 8'
2200101 0.0197570- 8

-2200301' 7.9525 1

2200302. 7.9106334 .3
2200303 6.6781367 $

-2200304 7.9108334 7
2200305 7.9525 8-
2200601' 90.0 3--

'

2200602 45.0 4.

2200603T'-45.0. .5
2200604 -90.0:- .8
2200701- 7.9525 -1
2200702 7.9103334 3 '

2200703- 6.6004367- 4
-22001041-6.6003367 5-
2200705=-7.9108334- 7

-

3

' 2 2 00706~ ~~7. 9 5 2 5 8 1

2200801- 0.0, 0.0 .8
en-

- 0.1 0.026 4

-2200901- 0 .1 -. 0.026- -4

e e t .. -0.1 0.0 '

2200902 0.1 0.0 7
- -2201001 0 A

22011011 00000; '7
2201201 3 -2235.4 593.31 0.0- 0.0 0.0 1

2201202 3 2232.4- 531 42 0.0 0.0 0.C 2

-2201203 :3 2229.3 572.151 0.0 0.0 0.0 3

A-12-



p

f1

,

2201204 3 2226.4 .566.00 0.0 0.0 0.0 42201205 3 2225.8 560.68 0.0 0.0 0.0 $2201206 3 2227.5 556.08 0.0 0.0 0.0 62201207 3 2229.4 552.31 0.0 0.0 0.0- 72201206 3 2231.4 549.27 0.0 0.0 0.0 8- 2201300 1

2201301 - 13 282 0.0 0.0- 7
*

eseeeeeee*** eeeeeee**se**e...eeeeee
onese 220 ?)0 JUN . eso,-

se *eseeeeeen*enee. %*er oe.ooenvee
e

2250000 'J2251 SNGLJU'l
es 0.0 0.0 001002250101 220010000 230000000 0.019757 3.4 0.0 001002250201 1 13.282 0.0 0.0
*

_

eeeeeeeeeee*ese*******eeeeeeeeenee**
*****1 5. G. 0UTLET PLENUM **e
oes,.....eeeeeeeeeeee ooeen. . eeee.
*

2300000 C230 tiNGLVOL
2300101 0.080177 4.697$0 0.0 0.0 -90.0 -0.687502300102' O.0 D.27514 0
2300200 3- 2229 3 549.25

- e

seeeeeeeeeeeeveneeceeeeeeeeeeeeee**.
....e 230 240 JUN . ene*-

*** seese**sesseme4eeeeeme**esecease.-
,

.

2350000- J235. 'StGLJUN
2350101 230010000 210000000 0.024629 1,64 1.64 000002350201 1- '13.282 0.0 0.0
e

seeeeeee**o*eeeeeeeeeeeeeee ***ee**.
e*e e PUPP SUCTION eseee
soneee***ee..... seeenes*eneseeeeee.
.

.

_* COMPONEN T 1 - 58'_ - 8'eJCOMPONENT 2 - 58';'- 8 , 9 AND 10
e COMPONENTz 3 - S8' - 11-AND:12
* COMPONEf47 4 - SP - 13-

- e. COMPONENT 51- SD - 13 TO BOTTOM P. S. *COMP,0NENT 6 - SP -BOTTON OF P. 5. TO SP - 15e

* COMPONENT-7 -:SP - 14
COMPONENT 8 - SP 17-AND 18e

e

~2400000 C240 PIPE - -

2400001: 8
x 2400101- 0.024629 3
2400102 -0.037554 8

2400201 10.024629- 3
- 2400202 0.037554' -7
24003011 1.45958- 1

- 2400302 3.66625 2
2400303 '2.7Bh17- 3
2400304 3.87500- 4
2400305- 4.08908 5
2400306- 6.02658 6
2400307 12.74158 '7
2400308- - 1.71093: 8
2400601 -90.o' 5

A-13
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2400602 90.0 7

2400603 0.0 0

2400701 -1 18333 1

2400702 -3.66625 2

2400703- -2 78417 3

2400704 -3 87500 4

2400705 -3.87500 5.

2400706 5.81250 6

2400707 2.56750 7

2400709 0.0 8

2400801 0.0 0.0 6

*2400901 3 12 0.0 3

*2400902 1.34 0.36 4

*2400903 0.0 0.36 6

*2400904 0.0 0.24 7

2400901 3.12 0.0 1

2400902 0.35 0.0 2 _

2400903 1.34 0.36 4

2400004 0.0 0.36 6

2400905 1.0 0.24 7

2401001 0 8

2401101 0 7
2401101 3 2227.9 549.2.3 0.0 0-0 0.0 1

2401202 3 2226.5 549.17 0.0 7 0 0.0 2

2401203 3 2227.2 549.13 0.0 0.1 0.0 3

2401204 3 222*.3 549.07 0.0 0.t 0.0 4

?401205 3 2229.1 5c9.00 0.0 0.0 0.0 5

2401206 3 2228.7 548.90 0.0 0.0 0.0 6

2401207 3 2227 3 548.84 0.0 0.0 0.0 7

2401208 3 2226.6 548.84 0.0 0.0 0.0 e

2401300 1

2401.301 13.252 0.0 0.0 7
.

. **eos...*n.. *n.*eoseeunca ne*+ce
***** PUHP *****
*** .. *,, *..*,.o.eenneesce.o*.e***

UPDATE '. - (SEE REF. 02 )*

* SEE Q.A. REPORT PXXX _

RATED PEaFORMANCES SEE PEF. - 01 PXXXt

e

2500000 C250 PUNP
2500101 0.034951 4.120 0.0 0.0 90.0 0.?t0007 0

** 'NLET 0.0 0.0 00000
2500103 240010000 0.034951 0.0 0.0 00000
** OUTLET 0.0 0.0 00000
2500109 261000000 8.52212-3 0.0 0.0 00000
2500200 3 22a3.B 549.20

'

2500201 1 13.282 0.0 0.0
2500202 1 13.282 0.0 0.0

2500301 0 0 0 -1 0 0 1

2500302 3500.0 0.4953314 250.7 436.6 101.0 33.3
2500303 62.3082 0.0 0.0 B.7200 0.0 0.0 s

2500310 0.0 0.0 0.0
** SINGLE PHASE HO'inLOGOUS CURVES
** HEAD (URVES
2501100 1 1

2301101 0.0 1.2
2501102 1.0 1.0
2501203 1 2

2501201 0.0 -0.35
2501202 C.3 -0.2
2501203 1.5 0.0

A-14
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- _ _ _ . . _ . - _ _ _ . .

p
s.

1

2501204 0.5 0.545-
2501205 1.0 1.0 |

-I2501303 1 3
2301501 -1 0 ~ 1.50
2501302' -0 8 1.27S
2501503 -0 6 1.375
2501304 .-0.4 1.375 i

!2501305- 0.0 1.200
l25014 .0 1 4

2501' 1 -1 0 1.500
'

;2501402 -0 8 1.150
2501403 -0 6' O.950 ;

2501404 -0.4 0.330 ;

-2501405 -0.2 0.775 ,

2501406' O0 0.725-
!2501500 1 5

2501501 0.0 0.975 -

2501502 0.5 1.350 ,

12501503 1.0 1.950'

2501600- 1 6' :

2501601 0.0 0.725 ,

2501602 0.2 0.725
2501603.- 0.4 0.600
2501604=.0.6 1.025 ;

'
2501605~ 1.0 1.950
2501700 1 7
~2501701 -1 0 0.175

>

2501702:- -0 5 0.650-
2501703 0. 0 - 0.975 .

4;2501800 1 _. . 8
2501801 ~1.0 0.175
2501802 -0 75 -0.15 !
2501803 -0 55. ~0.30

'

!2501804 0 275 -0. 40 ~-

2501805 0.0 -0.35
**

; . TOR 00E CURVES
'2501900 2 1
2501901 0.0 0.540-
2501902 0.2 .0.590

-2501903 0.4 0.650
2501904 0.6 0.770
2501905 0.8 *0.950
2501906' O.9 0.980 ,

25019Q7 0.95' O.960 _,

?
- 2501908 1.0 0.870

2502000- 2 2 .

f'2502001 10.0 ' G.15-

1502002 0.2 0.020
2502003 0.4 0.220
2502004 0.6' O.460 <-

'

_2502005 0,8 - 0.710,

~2502006' O.9- 0.810 i
2502007 'O.95' =0.850

-2502003 1.0: -0.870"
|2502100. 2 3-

2502101- -1 0 0.620 f

2502102 J-0 8 'O.6AO-
2502103: -0.6- 0.530 1

=2502104 -0.41 0.460
2502105' -0~.2 0.490 <1-

12502106 0.0 0.540
2502200 -2 A

'

A-15
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. . . _ . - - - . _ _

|
'

f
;
i

-2502201' -1.0 0.620 i

2502202 -0.8 0.530
-2502205- -0 6 0.460 ;

2502204 -0.4 0.420
2502205 -0.2- 0.390 ,

2502206- 0.0 0.360 e

2502300 2 5
2502301 0.0 -0.63
2502302 0.2 -0.51 ;

2502303 0.4 -0.39 .

2502304 0.6 -0.29 ,

2502305. 0.8 -0.20
'

2502306 0.9 --0.16
:2502307 1.0 -0 13 :

2502400 2 6 '

2502401 0.0- 0.360
2502402 0.2 0.320
2502403 0.4 0.270~ <

2502404- 0.6 0.180 _,

2502405 0.8 0.050 ;

2502406 1.0 -0.13 |

~-2502500 2
.

7
2502501 -10 -1.44 '

'

-2502502 -0 6 -1.25
2502503. -0.6 -1.08 !,

2502504 --0 4 -0.92- !

2502505. ~0 2 -0.77
2502506 0.0 -0.63
2502600 2 8

2502601 ' -1.0 -1.44:

2502602 -0 8 -1.12
7502603 -0.6 -0.79 ,

2502604 -0. 4' -0.52
2502605' -0.2 -0.31 -

2502606 0.0
_

-0.15 '

** -TOW - PHASE HULTIPLIER TABLES -
-

**
. HEAD HULTIPLIER-

2503000' O . -

i

2503001 0,00 -O.00
'

2503002 co.10 0.00 't

-2503003 0.15 0.05
'2503004 0.24 0.80

'

-2503005 0.30 0.96
:2503006 -0.40 0.98-

_

'l
-2503007- 0.60 0.97 |

2503008 0.80' O.90 '

~2503009 0.90 0.80
--_2503010; ' 0. 9 6 = 0.50
12503011-' ~ 1.00 - 0.0
** TORout MULTIPLlER-

.2503100- 0
12503101' 'O.00 . -0.17
2503102--1.0E-4_ -0.17-
2503103- 6.0E-3 0.00+

2503104 .0.1C 'O.C0
'2503105 .0.15 0.05

-.2533106 .0.24 0.56f
2503107 0.80- 0.56
2503109 0.96 0.45
2503109 1.00- _ 0.00
** 'TWO - PHASE- DIFFERENCE ~ TABLES
** HE AO. CUPVES

A-16
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.. ... - ~ . - . . ~ . =- - - - - . . . - - - . . - - - . ~ - - - - . .. .

t

f
P

i

i
2504100 1 1
2504101 0.0 0.00
2504102 0.1- 0.63 I

2504103 0.2 1.09 -t
'

2504104 0.5 1.02
:2504105 0.7 1.01
i'2904106 0.9 0.94 '

2504107 1.0 1.0
|2504200 1 2.
|2504201 0.0 0.00

2504202 0.1 -0.04
-2504203 0.2 0.0

.

2504204 0.3~ 0.10
-2504205' O.4 0.21
2504206 0.8 0.67-,

2504207 0.9 0.80
t2504208 1.0 1.0

2$04300 1 3
2504301 -1.0 -1.16
2504302 -0.9 -1.244

;2504303- -0.8- -1.77 t2504304' -0.7- -2.36
2504305- -0.6 ~2.79
2504306 -0.5 -2.91
2504307- -0.4 -2.67
2504308= -0.25 -1.69
2504309. -0 1-- ~0.50 ,

2504310' O.0- 0.000
12504400. 11 4 !

2504401'=-1 0. ~ 7, .16 ;

. 2504402 +0 9- -0.78 -;

' 2504403' -0.8. ~0.50 '

2504404' -0.7 -0.31~
!2504405 -0.6 -0.17 "

2504406 -0.5 -0.08 12504407 -0.35 0.000- i
2504408-'-0.2 0.050
2504409 '01 ~ 0.080-

'2504410 -0.0 0.110
2504500 -1 5- ,

- 2504501- 0.0 0.000
2504502 ,0.2 -0.34

^ 2504503 0.4 -0.65' l-2504$04 0.6 -0.93
2504506 -0.8 -1.19
2504506. 1.0 -1.47

-2504600 '1- 6 '

2504601- 0.0 0.11- '
2504602 0.1 0.13-

- 2504603 0.25' O.15
2504604- 0.4- 10.13-

,

2504605 0.5 'O.07 I
;

' 2504606! 0 . +- -0.04
2504607 0.7 -0.23-

,

'

250460a. 0.8- ~0.51..

' 2504609 .0.9: -0.91
2504610 1.0: -1'. 4 7-
2504700' 1 ,

25047C1 -1 0:.
7.. ;
_0.00

2504702 0.0 0.00
2504800 't. . 8
2504801; -1 0 -O.00-'
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2$04802 0.0 0.00
*e TOROUE CURVES
2504900 2 1

2$04901 0.0 0.560
2504902 0.2 0.590
2504903 0.4 0.650
2504904 0.6 0.770
2504905 0.8 0.950
2504?O6 0.9 0.930
2504907 0.95 0.960
2504908 1.0- 0.870
2505000 2 2
2505001 0.0 -0.15
2$05002 0.2 0.020
2505003 0.4 0.220

| 2505004 0.6 0.460
2505005 0.8 e. 710

--

2505006 0.9 0.810
2505007 0.95 0.E50
2505008 1.0 0.870
1505100 2 3
2505101 -1 0 0.620
2505102 -0.8 0.680
2505103 -0.6 0.530
2505104 -0 4 0.460
2505105 -0 2 0.490
2505106 0.0 0.540
2505200 2 4

2305201 -1.0 0.620
2505202 -0.8 0.530
2505203 -0.6 0.460
2505204 -0.4 0.420
2505205 -0.2 0.390
2505206 0.0 0.360
2$05300 2 5

2505301 0.0 -0.63
2505302 0.2 -0.51 -

2505303 0.4 -0.39
2505304 0.6 -0.29
2305305 0.3 -0.20
2S05306 0.9 -0.16
25053L7 1.0 -0.13
2505400 2 6

2505401 0.0 0.360
2505402 0.2 0.320
2505403 0.4 0.270
2505404 0.6 0.100
2505405 0.8 0.050 .

250540n 1.0 -0.13
2505300 2 7

2505501 -1 0 -1.44
2505502 -0.8 -1.25
2505503 -0.6 ~1.08
2505504 0.4 -0.92
25C5505 -0 2 -0.77
2505306 0.0 -0.63.
2505600 2 a

2505601 -1.0 -1.44
2505602 -0.3 -1, 2

2505603 "< 6 -0.79
2$05604 "O.4 -0.52
2505605 -0.2 -0.31

A-18
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j< u- ,

:. ;-

I,M
1

;

- .

se, 2$05606 9.0 -0.15 !?4 ** :. TIME-~DEP8" DENT PUMP VELOCl?Y CNTRL CARD '

** JTRIP VAR NJM
}*2506100 501

2506100 0 CNTRLVAR 725
** SRCH VAR PUMP VELOCITY i

2506101' O.0 1733.6 I
' *2506102 1000.0 1693.755

2506102 0.0 0.0 ;

R ., ~ 2506103 1.0E6 1.0E6
*

!ye .-
tc;n ....se. ......e..*.on **e..........e

; e see COLD -LEG ***** !

seeenseaweesseesesseseaweeeeeseessee .
.

- e COMPONENT 1 'SP -'19 AND 20 !
COMPONENT _2.- SP - 21-70 ECC TAP IN SP - 22*

e ;

2610000; C261 P!PE
[

1

2610001 2
2610101- 0.037554 2 !2610301 -2.854167- 1

;-2610302 2.479170 2~
.

2610601 -0.0 2-
.2610701 0.0 2
2610801 0.0: 0.0 2
** 0.0 0.0 1
2610901- 0.0 0.0 1

|2611001 0 . 2-
12611101 00000 1-
2611201 3 2261.2 549.27 0.0 0..= 0.0 1 1
2611202 3 -2261 2- 549.23 0.0 0.0 0.0 2 .2611300. 1 '

-2611301 -13.282 0.0 0.0 1
_

*
i******.ees.ono oevoo**enee ***e**o**
,

*****- ' ECC TAP * ope
.

..****oe******. w.o******enneve.en**
**

. _

-ECC TAP:TH900GH SP - 22*
< . * -

;2620000 .c262 BRANCH
2620001=23- :1
2620101 'O.037554 2.5960 0.0 0.0 0.0 0. 0L

[ 262010) 0.0; LO.O. . 0-

L '2620200 3 2261 0' -549.18
| -**-

. 0.S7 0.53 00000
'

L =2621101.=261010000-262000000'0.037554 '0.2S G.53. 00000-

12621201 :13.282 0.0-
'

O . 0,.

'

*a
. 0.67 0 53 00000 y

2(221011.-262010000J263000000:0.037554 0.87- -0.53 00000.
'

'2622201. 13 282 0.0 0. 0..

- .**~
._ . 0.0 0.0 00120--

K.S.-LIANG USEDL'IN'NH-1 DECK - 0.0 0.0 20121.
**- ;

2623101' ~ 400010000.262000000:0.004995 0.0 0.0 20121
-

:-2623201 - 0.0- ~0.0 - 0.0
- a

'Te****e e** .,** ..e.e*****n ..ooeene -

:***** - COLD LEG -MulILE *****
s** .......*e.*o** .....***** coo ** ..
-' s ?

I
2630000' C263- -P!PE

A-19-,

4
-

-
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..
- - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _

i

2630001 1

2630101 0.045239 1

2630301 0.595333 1

2630601 0.0 1

2630701 0.0 1

2630801 0.0 0.0 1

2631001 0 1

2631201 3 2260.9. 549.17 0.0 0.0 0.0 1

*
*******e.ono.oe.none**,e+*omeone*oseus nea

*****o PRESSU91ZER oooene

. ooa .o***o.......oeuvenomontene.ouo**>eo

.

*,.. **e........*e.o. .....e* o=*ene

e**** PRESSURllER VEASEL *****
ve*,oo...**eed..............non oo e

.

9990000 C999 PIPE
-

9990001 5

9990101 0.289667 2

9990102 0.287295 3

9990103 0.293841 4

9990104 0.184446 5

9990201 0.289667 1

9990202 0.072423 2

9990203 0.287295 3

9990204 0.184446 4

9990301 1.880252 1

9990302 0.769748 2

9990303 0.728611 3

9990304 0.364306 4

9990305 0.217500 5

9990601 -90.0 5

9990701 -1 880252 1

9990702 -0.769748 2

9990703 -0.728611 3
9990704 -0.364306 4

9990705 -0.217500 5 -

9990801 0.0 0.444928 2

9990802 0.0 0.471013 4

9990803 0.0 0.307163 5
** 0.0 0.0 4

9990901 0.0 0.0 4

9991001 0 5

9991101 00000 1

9991102 00100 2

9991103 00000 4

9991201 2 2243.8 1.0 0.0 0.0 0.0 1

9991202 0 2243.8 639.41 1052.8 0.66794 0.0 2

9991203 2 2244.0 0.0 0.0 0.0 0.0 3

9991204 2 2244.1 0.0 0.0 0.0 0.0 4

9991205 3 2244.2 650.49 0.0 0.0 0.0 5

9991300 0
9991301 4.4759 3.8513-5 0.0 1

9991302 1.4793-4 -1.7981 0.0 2

9991303 5.0281-5 5.0281-5 0.0 3

9991304 7.9243-5 7,9243-5 0.0 4

s

enve* on**ovoononoo****** nee ********
997 JVfl ********* 999 - .

**********o**nococananonnone*ouveneo
D

A-20
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,_ ._ .
. . ..

9980000 J998 SNGLJUN
9980101 999010000 99700000; J.037563 0.0 0.0 001009980231 1 5.4932-4 0.0 0.0*
e..ece..ee......................ee..
***** SURGE LINE *****
..........................e****.....
.

9970000 C997 -PIPE
9970001 5
9970101 0.037583 1
9970102- 0.014053 2 _b9970103 0.003623 3
9970104 7.4667E-4 5
9970201- 0.014053 1
9970202 0.003623 2

-9970203 7.4667E-4 4
-

9970301 0.675000 1
9970302 0.583333 2
9970303 1.604167 3
9970304 4.416667 5

.9970601 -90.0
. 5~

9970701 -0.675000 1
9970702 -0.583333 2
9970703- -1 604167 3
9970704 1 074583

. 5
9970801 0.0 0.0 5
** _502.83_ 502.83 1
*

* -FOR R' = 1.4E+09 H.*-4 SEE REF. - 04 PXXX
'9970901 1193.152 1193.152 1** 33.42 33.42 2
~9970902 33.42 3*.4? 2
**- 2.42 1.42 4

'

9970903 1.42 1.42 4
9971001 0' 5
9971101: 00000- 4

-

9971201 3 2244.3 649.34 0.0 0.0 0.0 19971202 -3 2244.5 648.87 0.0 0.0. 0.0 29971203- 3 2244.8 649.43 0.0 0.0 0.0 39971204 -3 2245 1 648.11 0.0 0.0 0.0 49971205 3 2245.4 647.40 0.0- 0.0 0.0- - ':9971300 1_

9971301 5.5351-4 0.0 0.0 1 '

9971302' 5.5509-4 0.0 0.0 2
9971303 5.5647-4 0.0 0.0 3
9971304 5.5741-4 0.0 0.0 4
,

******,4.......oeo***.een.o**een...e
***** PRZ LIQUID-LEVEL CONTRL ****
..........***..... .. .e**.........e

#

. * TEMPORARY CONTROL FOR INITIAlllATION-

*900000 C990 Ti!DPVOL
#900101 10 0.0 1.0 '0. 0 0.0 0.0+900102- 00 0.0 00
#900200 -1 .0 TE9PF 999050000
:*',00201 -0.0 649.97 0.0
'*900202 00 0.0 0.0
+900203 1000.0 1000.0 0.0
.

A-21
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e910000 J991 TMDs)UN
910101 990000000 099010000 1.0

*910200 1 0 ChTELVAr 925
+910201 -1.1E6 0.0 0.0 Dec
+910202 -1.0E6 -1.0E6 0.0 0.0

.910203 0.0 0.0 0.0 0.0

+910204 1.0E6 1.0E6 0.0 0.0
e

.... es.....e4nosoceeenwooooneve**na
***e* PRI PRESSURE CONTRL o oe

*e....es.conne.onee.oo . e ocuseeoen
e

* TEPDORARY CONTROL FOR INIT!ALIZAT!UN
a

500000 C950 TMDPVCL
e500101 1.0 0.0 1.0 0.0 0.0 0.0

500102 0.0 0.0 00 _

500200 2

e500201 0.0 2255.6 1.0
.

510000 J951 SMGL JUN
e510101 950000000 999000000 0.0 0.0 0.0 01000
*510201 0 0.0 0.0 0.0
e

...ae e***eo.....on**c *eoeooooceneenne.**
*e**** ECCS SYSTEH aen***
e.........,eo eece *** e ......exono.. 2..

*
e eeeeeeeee.*ee....eene****,eonotenee

***eo ECCS HEADER **e .

ee.** ..e***4, .. o***eeeeeeeeout***
e

4000000 CA00 PIPE
4000001 1

4000101 0.004995 1

4000301 10.0 1

4000601 0.0 1

4000701 0.0 1 _

7 4000B01 0.0 0.0 1

4001001 0 1

6001201 3 2261.0 77.060 0.0 3.0 0.0 1

* CHANGE ACCUM. TEHo. FROM $55.83 TO 77.0
,eeneewao en*,conoceneococoon+ceoeco*i

*****- H4!S/LPIS SOURCE *S*4

e**ee *4*eo eye * .....oceo***amece
e

4100000 Celo T M O P VC'.
'

A100101 10.0 10.0 0.0 0.0 O.0 0.0
4100102 0.0 0.0 00
4100200 3
4100201 0.0 12.3 80.0
e
** conene.**enneeeneo *ewoeoonne=one
coo ** P!S JUNCTION ****

nonoone 9* ecooonovnavonooves**un
e.SEE 4:r. - 03 - PXXX
* SEE 7.4. REPORT PXXX
e

4110000 J411 TMDPJul
4110101 410000000 400000000 0.006955
4110200 1 503 P 261010000'

ee ? DES $ FL9J-F FLGV-G VELJ
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_ _ _ _ _ . , . . , _ _ . _ _ _ _ _ _ . . _ _ _ . _ . _ - - _ . _ _ _ _ _ _ _ . . _ _ _ _

; aL
,

hIlktol -1 0 .0.0 0.0 00
?

4110202 0.0 0.0 - 0.0 0.C
|41'.0202 29.01 0.Za5686 0.0 0.0g 411C204 49 31 0.207890' O.0 0.0 1

1

41A0103 30.62 0.172068 -0.0 0.0
4110206 89.92 0.134490 0.0 0.0

j

|4110207 118.93' O.093835 0.0 0.01

4110205 142.14 'O.051962 0.0 0.0
:

'

411c20v 145.c4 0.0 0.0 0.0 ,

'

4110210' 2000.0 0.0 0.0 0.0.
!***ese>;nsseen.conooanoowoocemeneene

s e,e e- x *,'cystL A 70R w...
***** e**emeurseeceevosecoacoe.nue , ,

* SEE REFr .04 PK4X (Uf"0ATED BY CHOU 04/18/'89)x

.*
,

~4200000 C420 ACCUM '
*

*4200101 -0.7085 0.0 2.860515 0.0 90.0 4.037424 1*4200102 0.0 0. 0- 00
+4200200 377.099 77.0 0.0** 12.0
*4201101_ 400000000 0,004955 12.0 ~

12.0 00000
12.0 00000-'o*- LP-VOL LO-LdV LNLEN ELEV WTHCK HF0 TKDEN TECP

,

'

+4202200 2,5307 -0.0 30.0 0.0 4.7833E-3 0 0.0 0.0e ,

4200000 C420 TMDPVOL '
4200101 10.0 10.0 0.0 0.0 0.0 0.04200102 0.0 0.0 10
4200200 3
4200201 0.0 377.104 80.0

!4200202' 50 0 377.104. 80.0 '
4200203 100.0- 377.104 80.0
4000204 160.0 377.104. |80.0
4200205 -1B0.0 33) 502 80.0
4200206 200.0 _275.576 .80.0
4200207= 240.0 214.659 80.0
4200205- 280.0- 176.94' 80.0
4200209 340.0 162.445 80.0 ,

4100210 400.0 134.887 80.0 .

4200211 460.0 127.635 80.0 ;4200212 520.0 120.333 80.0-
e

'4210000 ~ J421 TMDPJUN
4210101 420000000 A00000000 0.004955
4210200 1

_ 501
4210201 0.0 0.0 0.0 0.0 .

L '4210202 120.0 0.0' O.0 0.0 i4210203 140.0 0.0 0.0 3.0
4220204- 143.0 0.0 0.0 0.0
4210205 170.0 0.18032 0.0- 0.0

~4210206-_180.0 .0.27705 0.0 0.0: 1
4210207: _200.0 0.32766 .0.0- 0.0
4210208 220.0 0.33427 0.0' O.0
4210209 .240.0 -0.32i'.4'0.0 0.0: i4210210 260.0- 0.31226 0.0_ 0.0 '
4210211 280.0 0.Z1468 0.0 -0.0

!4210212 '300.0 0.26830~0.0 0.0
e ;

assenosasseseosaoonese***ssesevoonenesenso
***4** BROKEN LOOP ******
-en.****eo ***acoo*****eo4*oe.**ne****oooooo
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- - - _- - ~___ _ _ _ _ _ _ ____ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ ___ _

|

eee**e..... .coseo ...oe....ecoaa...
***oe Hai LEG NOllLE *****

e..**oce...** oe**n**...en....o a co

e

COMPONENT 1 - HOT LEG N0llLE*

50* COMPONENT 2 - SP -

COMPONENT 3 - SP - 5$*

e CouPONENT 4 - SP - 56 , 57 A*10 58
59o COMPONENT 5 - SP -

.

3010000 C301 P!PE
3 5e.000.1 5
3010101 C I;*7 5 539 1

3010102 0.0G9764) 5

3010201 0.00?7643 4

3010301 1.3391667 1 ~

3010302 3.2342933 3

3010303 3.7796910 4

3010304 1.9973263 5

3010601 0.0 3

3010602- 90.0 5

3010701 0.0 3

3010702 3.672667 4

3010703 1.532500 5

3010801 0.0 0.0 5
*e 0.0 0.0 4 '

3010901 1.5 1.5 1

3010902 1.0 1.0 2

3010903 0.3 0.3 3

3010904 0.0 0.0 4

3011001 0 5

3011101 00000 4

3011201 3 2247.1 609.09 0.0 0.0 0.0 1

3011202 3 2245.7 608.99 0.0 0.0 0.0 2

3011203 3 2245.0 608.90 0.0 0.0 0.0 3

3011204 3 2244 1 608.79 0.0 0.0 0.0 4

3011205 3 2243.2 608.:' O.0 0.0 0.0 5

3011300 1

3011301 4.4490 0.0 0.0 4
e
**e*no**e****o**eenomeneaewoo**. coco

310 JUN ** *enco* 301 -
.

noeoo**,ooone oor.**eo *evonoe.coooe*
e ,

3050000 J305 SNGLJUN
~

e* 0.868 0.665 C0000

3050101 301010000 310000000 0.0097663 1.866 1.863 00700
3050201 1 4.4690 0.0 0.0
*

nooooooone.*cou,ooooecuenece*.oceo ,

***** S. G. INLET PLENUM e***
* ene +.conene.*****oe**enen .. e, o.

.

3100000 C310 SNGLVOL
31001c' O.055513 0.3541667 0.0 0.0 90.0 0.35^1667
3100102 0.0 0.255822 0
3100200 3 2242.3 606.72 0.6
5

*******.. coweeno.**ee***e o*neo****
320 JUN ********* 310 - .

**o** ........noen***oceanwoo**** noo
e
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y. . _ _ _ ...._ . . . _ . . . _ . . ._ _ .._ _.-._ -..- ,. _ _. _ - _-- _ . - . . _ . _

;

,

3150000 J315 SNGLJUN
**

0.0 0.0 001003150101 310010003 320000000 6.58566E-3 1.0 1.0 00100 '

3150201 1- 4.4671 -0.0 0.0 |
.

seeeeeeeeeeeeeenoveeeeeeeiene.** ...,

ee.ce- S. O. U-TUSES: *****
en ee .... eeeeeeeeee sene**oeoeeene i

'

UPDATF - 1 - (SEE REF. 02 )e
2

e <
,

3200000 C320 -PjPE t
, *

-3200001 8 '

~3200101 6.58566E-3- '8
3200301 7.9629167- 1
3200302- 7.82750 2
3200303 7.9108333 3 '

3200304 6.7190773 5
-3200305 E7.9108333 6
3200306 7.82750 7

-

3200307 7.9629167 8
;
'

e 3200501 -90.0 8
3200601 +90.0 3 .

.

3200602 +45.0. 4
;

=3200603 -45.0 5
3200604 -90.0 8
3200701 +7.9629167 1

,

3200702 -+7 82750 2,

3200703 +7.9108333 3
,

3200704' +6.6358363 4
3200705 -6.6358363- 3 .,

3200706 -7.9108333 6
3200707 -7.82750- 7

,

3200708 .-7.9627167 8
3200601 0.0 0.0 8 -
=**- 0.34 0.34 7
3200901- 0.30: 0.30- 7 "

-3201001'O - '8
.3291001. 00000 7
.3201301 3 2237.6- 596.64 10.0: 0.0 0.0 1 -

13201002: 3 .2233.7' 587.43 -0.0 0.0 10.0 2
'

3201203- 3 2229.8 580.26 0.0 0.0 0.0- 33201204: 3 2226.2- 575.35 0.0 0.0 0.0 413201205, 3 2225.0 571.4? 0.0 0.0 0.0 5
[ "320120,6- 3 2225 9 568.08 0.0 0.0 0.0 6~3201207 3 -2227.0 565.44' O.0 0.0 0.0 7L3201208 3 2228.1 563.31 0.0~ 0.0 0.0 a- ~3201300. 1- .

3201301 - 4.4691 0. 0 - 0.0 7 +

.*

94Ge# ewe ####e#6eene ##e e*#eeDe###e-

=*****'..... 320 330 JUN . ****. --

ee.... .ee*****ee .o***onee**** '
* UPDATE -1-- (SEE REF. 02 )--

*-
.

3250000 J325
'e*~

~

SMGLJUM

0.0 0.0 00100 *

:3250101 320010000 530000000 6.53566E-3 1.0 1.0 03100-3250201. 1 '4.4691- 0.0 0 . 0 --
'

.
cenoe** eeno**o..ooooe**o*****en..... r

***** 5. G.'0UTLET PLENUM ~ ****
***s,#ee.coeeoense o.e-.**ooo<noe***e

:
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..

3300000 C330 SNGLVOL
3300101 0.055513 0.B54.1667 0.0 0.0 -90.0 -0.35416t7
3300102 0.0 0.255822 0
3300200 3 2228.1 563.31 0.0
.

..... ...c...................ece....
k340 JUN * ......* 333 -

4

............e......n..a.oa . 4u**.c.

.

3350000 J335 SNGLJUN
.. 0.0 0.0 00000
3350101 330010000 340000000 0.0097643 1.0 1.0 C0300
3350201 1 4.4691 0.0 0.0
.

........u..u......e....>.......o....
6.... Put.P SUCTION ....e
......*s...n..o.o............co..o.*
.

60. COMPO'4ENT 1 - SP -

a COMPONENT 2 - SP - 61 AND 62
63 AND 64 TO P-TA?. COMPONENT 3 - SD -

SP - 64. COMPONENT 4 -

* COMPONENT 5 - SP - 64 TO P. S. 30TTO't
COMPONENT 6 - SP - EDTTOM OF P. S. THROUGH SD - 72.

COMPONENT 7 - SP - 73.

.

3400000 C340 PIPE
3400001 7
3400101 0.0097643 7

3400301 1.6215065 1

3400302 2.3028333 2
3400303 1.3879167 3
3400304 4.8500 4

3400305 5.219115 5

3400306 6.757448 6
3400307 2.2966067 7

3400601 -90.0 5
- 3400602 90.0 7

3400701 -1.3526788 1
3400702 -2,3018333 2

3400703 -1.3879167 3

3400704 -4.8500000 5

340070,5 6.3883333 6
3400706 2.2966667 7

3400801 0.0 0.0 7
** 2.45 2.45 1

3400901 2.45 2.45 1 -

** 0.45 0.45 2

3400902 0.0 C.0 2
** 1.24 1.24 5

3400903 0.0 0.0 4
* 3400904 1.24 1.24 5

0.58 0.58 6.a

3400905 0.56 0.58 6
3401001 0 7

3401101 00000 6
3401201 3 2227.4 563.26 0.1 0.0 C.C 1

3401202 3 2226.7 563.14 0.0 0.0 0.C 2

3401203 3 2227.2 563.15 0.0 0.0 0.G 3-

3401204 3 2228.0 563.02 0.0 0.0 0.0 4

3401205 3 2229.3 562.03 0.C C.0 0.3 *
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f
.

;

&

C E3401206 3 2228 1. 562.66 0.0 0.0 0.0 6 l
:

3401207 '3 -2226.2 562.59 0.0 0.0 0.0 7 !,

,

"3401300 1
3401301 4.4691 0.0 0.0 6.e

i
.................................... !*e.** . pump eeeee
see.o**en****,o***.....e**ee ve e ee
* UPDATE - 1 - (SEE REF. 02 )

SEE REF. - 04 - PXXX*

i* SEE 1.A. . REP 0RT'PXXX '

* RATED PERFOR'4ANCES SEE REF, - 01 - PXXX
. -

3500000 C350 PU' MP i3500101 0.015457 1.9635 0.0 0.0 90.0 0.143926 0** !NLET' O.0 0.0 000003500108 340010000.0.0097643-0.0 0.0 00000
,

t*. DUTLET 0.0 0.0 000003500109 341000000.0.0089295 2.0 2.0 000003500200 3 2245.4 ' 562.88
_3500201 l' 4.4691 0.0 0.0

'
,

3%00202 1. 4.4691' - 0.0 0.03500301: 0 'O
-- 0 -1 0 0 1

.

3500302: 15250.0 0.77541 51.3 261.0 2.2 0.22~3500303 62 3002- - 0.0 0.0 0.0 00 0.0= - i

*

'3500310 0.0' _'0.0 0.0
:**

SIflGLE. PHASE HOMOLOGOUS CURVES . 6

** . HEAD CURVES.

3501100 1' ' l >

3501101 10.0- 1.7821 ;

3501102 0.2045 1.7059'
' '

3501103 0.560 -1.627 ;

3501104 0.8535 1.1878 -

3501105: 1.0 '1. 0
*

3501200
*

- 1- 2 ;

3501201 0.0
. 1-1.6359 '

3504202 0.711 '0.00,
'

3$01203' -0.8271- 0.2959
3501204 -1.0- 1.00

- 3501300. 1; ' -3'
? 3301301' -1 0 1.50~ '

3501302- -0.8 1.275
35013031.-0.6: 1.375'

3501304 -0 4' 1.375 .

| -
'3501305:- 0.0- -1.200 !

'35014001 1 4- ,

;~ 3501401 -1 0L ,1.500 i

3501402- -0 8 J1.150' ;

~i3501403, -0.6L 0.930
-3501404* -0.4 0.830~

3501405: -0 2. 0.775 '

L3501406 -0J0- 0.725
'

3501500z 11 5 -- i
13501501,.0.0J 0.975

'

23501502 <0.5- ?1.350 ,

<3501503 1.0 1.950-

'3501600 L1- 6' ,

L3501601 0.01 0.725-- -

,'<3501602 -.0.2: 0.725-
/3501603 0.4' 0.800'
'3501604
13301605. - 0.6

1.025- 3,

1.0- 1.950-
4

- . ,b-
-

A-27
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3501700 1 7

3501701 -1.0 0.175
3501702 -0.5 0.650
3S01703 0.0 0.975
3501800 1 8

3501801 -1 0 0.175
3501802 -0.75 -0.15
3501803 -0 53 -0.30
3501804 -0.275 -0.40
3501f05 0.0 -0.35
** T O R't U E CUPVES
3501900 2 1

3501901 0.0 0.540
3501902 0.2 0.590
3501903 0.4 0.650
3501904 0.6 0.770
3501905 0.8 0.950 _

3501906 0.9 0.960
3501907 0.95 0.960
3501908 1.0 0.370 /

3502000 2 2

3502001 0.0 -0.15
3502002 0.2 0.020
3502003 0.4 0.220
3502004 0.6 0.460
3502005 0.3 0.710
3502006 0.9 0.810
3502007 0.95 s.850
3502008 1.0 0.870
3502100 2 3
3102101 -1 0 0.620
3502102 -0.9 0.680
3502103 -0.6 0.530
3502104 -0.4 0.460

- 3502105 -0.2 0.490,

3502106 0.0 0.540
3502200 2 4
3502201 -1 0 0.620
350.1202 -0.9 0.530
3502203 -0.6 0.460
3502204 -0.e 0.A20
3502205 -0.2 0.39C
3502206 0.0 0.360
3502300 2 $
3502301 0.0 -0.63
3502302 0.2 -0.51
3502303 0.4 -0.39
3502304 0.6 -0.29
3502305 0.8 -0.20
3502306 0.9 -0.16.

3502307 1.0 -0.13
3502400 2 6
3502401 0.0 0.360
3502402 0.2 0.320
3502403 0.4 0.270
3502404 'C.6 0.180
3502405 0.8 0.050
3502406 1.0 -0.13
3502500 2 7

3502501 -10 -1.A4
3502502 -0.8 -1.25
3502503 -0 6 -1.08

A-28
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,

|\' i
'

-n.
' .

i
3502506 -0.4 -0.42

'F

$ 3502505 -0 2 -0.77:

h ' 3502506 f.0 -0.63
-

.

3502600 2 e '

?502601 -1 0 -1.44
|3502602 -0.8 -1.12
>3502603 -3.6 --0.79'
r:3502606 -0.c -0.52 '

3502605 -0 2 -0.311

3502606 0.0 -0.15 ,

**- TOW - PHASE NULT I PL l 'D1 T Ai?LES .

I- **
. HEAD riVLTIPLl(R |

3503000 0 ;

3503001- ~ 0.10 0.00
0.09 0.00 i

3503002
3503003 0.13 0.05
3503004 0.2L 0.30
3503005 0.30 0.36
3503005 0.c0 0.01 .

3503007 0.60- 0.97 ,

3503006 0.50 0.90
3503009 0.90 0.e0

,

3503010 0.96 0.50
'3503011- 1.00 0.0 >

. TC!Mug 'tVLT f DLIER
I

**

3503100 -0 -

3503101 0.00 -0.17'
_ 35 03102 - ' 1.0E-4:= -0.17

;3503103 6.0E-3 0.00
3503104 0.10 0.00 *

3503105 0.15 0.15
3503106 'O.2c 0.56 r

,

r ;3503107' O .s 4 0 - 0.56 *

3503103. O.'96 0.45 '

3503107 1.00 0.00
. i** TWO -' PHASE D I F F EF E'.'C E TAPLES-

** HEAD CURVES-
3504103 1 1

,-

3504101 0.0 , . 0.00 '

35CA102|.0.1 0.53
3504101 0.2 1.09
3504104 0. 5' 1.02 ,

-3504105 0.7 1.01
3 5 0410 t. 0.9 C 94 t

3504107 1.0 ;1.0
3504200 1 2
3504201 0.~ 0.00

,

;
D% '3504202: 0.1 -0.04. '~l 3504203- 0.2 0.0,
' 3504204 0.3 'O.10- t

=3504205! 0.4- 0.21
350*206 0.8 0.67

L3506207: 0.9 0' P0
350420$J 1.0- -1.0

-

3504307' 1 '3
3504331 -1.0, -1.16
3504302 -0.9 -1.24 ;

-3506303 -0.8 -1.77L
350*304 -0 7. -2.36-

:-35043^5 -0 6 -2.79.
-!3t04306_ -0.5 -2.91-

=3504207 -0.4 1-2.67 '!
'

t
,
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.

I

!

3504301 ~0.25 -1.69
|3504309 -G.1 -0.50

3504310 0.0 0.c00-
3504400 1- 4

.

!
3504401 -1.0 -1.16 '

3504402- -0 9 -0.78-
3504403 -0.B -0.50
3504404 -0.7 -0.31 1

-3504405 -0.6 -0.17 '

3504406 -0 5 -0.08
;

3504407 -0 35 0.000
|

350440P -0 2 0.050
[3504409 -0.1 0.060

3504410 0.0 0.110
3504500 .1 $" '

3504301 0.0- 0.000
350450? 0.2 -0.034 -|
350*S03 0.4 -0.65
3504504 0.6 -0.93 ,

'

3504505 0.4- -1.19
:

3504506 1.0 -1.41
3504600 1- 6

1

3504601 0.0 0.11
3504602- 0.1 0.13 ,

'

'3504603 -0.?? 0.15
3504604 0.4 0 13
3304605. 0.5 o0.07
35046061 0.6 -0.04
3504607 .0.7 -0.23
3504608 0.5 -0.51
3504609; 0.9 -0.91 ,

:3504610 -1.0 -1.47
|3504700--i= 7-'

hh :3504701 ---1 0 0.00
13504702 0.0 0.00:

['3504B00 11 'J

'3504E01 --1 0 0.00
~ - -3504302 -0.0 -0.00

' * * - TORNJE CUPMF.5
_

;-
' -35049G1- 2- 1

13504901' O.0 0.560
3504"02 |0.7? 0.590- ;
3504903- 0.4 0.650
-3504944 0.6 0.770-
'3504905: _0. 6 J0.950

L 3504906= 0.9 ~0.960
.

|
i -3504907 0.95- 29.960

|
---3504903 1.0- 0.870

| 35_05c00 - 2 .2

L 3505001 0.0 -0.11
3505002 J3. 2 ,0.020' 1

K- - 23505003 ?O.4L 0.220 -

J3505004 'O.6 0.460
F 3505005 0.$- 0.710:

R --3505006 10.0 _0.810-
! !3505007' 0.95 10.950=

33505004 1.0 0.370:
~3505100- 2- :3-

'3505101 -1 0 -0.520
3505102 - 0 . *, - 0.690g
3505133 ;-3.6 :0.530

0.4 '0.460:3$05104 -

A-30-
B
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1^

3505105 -0.2 0.490
3505106 0.0 0.540
3505200 2 6

3505201 -1.0 0.620 e
3505202 -0.0 0.530 V3505203 -0.6 0.460
3505204 -0 4 0.420
3505205 -0 2 0.390
3505206 0.0 0.360
3505300 -2 5
3505301 0.0 -0.63
3505302 0.2- ~-0.51 j

3505303 0.4 -0.39
3505304' O.6 -0.29
350$305 0.6 -0.20'

3505306 0.9 -0.16
-3505307 - 1. 0 -0.13 -

3505400 2 6
3505401 0.0 0.360
3's05402 0.2 0.320
3505403 0.4 0.270

.3505404 0.6 0.180
3505405. 0.8 0.050
3505406 1.0 -0.13
3505500 2 7
3505501 -1 0 -1.44
3505502 -0.2 -1.25
3505503 -0.6 -1.08
3505504' -04 -0.92
3505505 -02 ~0.77

-3505506 0.0 -0.63
3505600 2 8-
3505601- -1 0 -1.44

.3505602 -0.8 -1.12
3505603 -0.6 -0.79
3505606 -0.4 -0.52
3505605:--0.2-- -0.31

_

3505606: 0.0: -0.15' -

TIME DEPENDENT PWiP VELOCITY CNTRL CW)**
** _TalP. .i .( VAR-) .( NU:' )
#3506100 501-
3506100 0 CNTRLVAR -'73$
**- rtME PUMP VELf CITY.

-3506101 -0.0 11820.0
+ 3 5 061'0 2 _ 1. 0 E 6 11095.0-
3506102- 040 0.0
3506103 :1.0E6 3.0E6-

*
' ' 'engo*ao****ononeennosvoene*ono**eneo

;***** -COL 9 LEG = *****-
**oo***ese.o *ono**>e*eo.****ee,*a* -

.-

-3610000 'C361; BRANCH
-3610001- -1- 1
-3610101 | 0.00976 43. - l . 9 70 0.0 0.0 A.c- G . '.3610102 0.0 :0.0 3.
~3610200 3 2263 2 562.0)
**- .

. 1.5 1.5 00'00
3611101 36101000).362000000 0.00176c3 3.3 35 0 0 ,M S

.3611201 4.4691L 0.0= 0.0
7

##D,#0070*e#44059b6*06#,##e900000&#B

A -. 3 1
.

__



- - _ - - _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _

***** TC 3REAK ****
*ew,oeoene.**o**unanoco*ocanneo**>>r
@

76 T1 BREA(* COMPONENT 1 - SP -

*-

3620000 C352 PIPE
3620001 1
3620101 0,0097643 1

3620301- 0.755333 1

3620601 0.0 1

3620701 0.0 l'

3620801 0.0 0.0 1

3621001 0 1

3621201 3 2261.4 552.*7 0.0 3.0 0.0 1

.

D50076#44400444040000o0000000+Entdok
***** COLD LEG N0llLE **ce*

**+eo*eote***uococooo**o*ooooeunecen
o

COvP3NR!T 1 - Bi1EA( TH'CUGH SP - 76*
79* CCHPONE - So -

CONCONEhT 3 - COLD LEG N0ZZLE*
,

3630000 C363 P!PE
3630001 3

3630101- 0.0097643 2

3630102 0.0373539 3

3630201 0.0097643 2

3630301 0.891667 1

3630302 2.334167 2

3630303 1.276167 3

'3630601 0.0 3

3630701 0.0 3

3630801 0.0 0.0 3

** 0.0 0.0 2

3630901 0.0 0.0 1

3630902 0.6 0.6 2

3631001 0 3
3631101 00000 2 '

3631201 -3 2260.A 552.?4 0.0 3.0 2.?

3631202 3 2260.3 562.73 0.0 1.0 0.? 2

3631203- 3 226C.4 562.73 0.0 .0 1.n 3

3631300 1-
3631301 4.4691 0.0 0.0 2

*
##ebposeocounooet,noRn04Anobone a;:occe

363 JT nonenomo* 3u2 - ,

o*****oooe*>oooooun3owoonoconetwaroo .

#

3650000 J365 SNGL JT!
0.0 0.0 CD302

on

3650101 362010000 363000000 0.00976L3 2.0 2.0 00:07

3650201- 1 4.A691 0.0 0.0 *

*

C # G n # 0 4 0 rib eabOGu233004o# RED 6bannusco
noen* C-L MEM J "tCT l a'. ne**-

.o***ooon upono.seuenonenoonennonomeo*
* UPCATE - 1 - ( SIE "EF. 02 )
a

3750000 ? dear-v VALVC
0,0 :r ' ?: 'C

no
3750171 2,'11:0' !C'00033r 5.25'lA . G.' ~, 21 '

A-32
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, . - - - _ - .

N '

W -

i3750102' .1.00 ' O . 8 41
<

3750201- 1 . -0.0' ' O . 0- 0.0
-3750300 LTRPvtV
3750301 501
*-

ee ***aa-*eoe**cooa***eanece*e+**eneo
**: , SLOWDOWN A931ENT VOLUMES **
*************.o.******oe***+een **e*
* SEE 9. A.- REPacti PXXX
*

9000000. C900 1MDPVOL
9000101- 10 0 - 1, 0 - 0.0 0.0 0.0 0.09000102 0. 0, 0.0 10

=9000200--2
9000201- 0.0 36.1435 1.0

6 9000202 1.6 36.9962 1.0
9000203 -2.0- 37.1586 1.0
9000204- 5.2 35.7984 1.0

.

-

9000205; 12 4 36.5495 1.0
= 9000$06 16.0 36.1435 ;1,0

.9000207 -20.8 36.8135 2.0
9000205 25 6 36.6307- 1.0

-9000209 26 8 36.6510 /. . o,

9000210' 30.4 35.8796 1.0'' 9000211' 32.e: -36.3262- 1.0
9000212 35.2 .35.7578 1.0
9000213' 37.6 36.1435 1.0
9000214 i40.0 36.1435 1.0
9000215- 42 4- 36.0623 1.0

190002J6 46.0: 36.7119 1.0 .(~

9000217 49.6: 35.3314 -1.0- 1900021t 35.6 37.5443 1.0
9000219 3 . 0. 35.4532.: 1.0 '
9000220 61.6L 37.9300' 1.0
9000221o: 67.6 130.2558. 1.0-
'9000222 :76,0: 19.1085 -1.0-

en q9000223: 80,6- _17.8089 1.0
'9000224 '56.S' .17.5450- 1.0

v '9000225 94.0 .18.1135 - 1. " .

10000226 193.8" 17.8496 1.0
r

9C00227' 120.4~ ~19.2507' 1.0
900022*: .131.2> '21.0935-- 1.0'
9000229 140.6: 23.49451 1.0
u9000230' 152.8; 27.3321 - 1, 0 --
-9000271 |154.0 27'.5351- 1.0
9000232 .166.0 -3a.5594 1.0
9000233 - f172.0:: 28.3270: 1.0
9000234 L132.0: 38.5797-- 1.0 -

-

,

9000235-1168. 4~ 30.0934" 1.0
9000236- 197.2- 38.051B 1.0-

g |9000237.:203.2 c35.1690 1.0-
|9000230 209.2-- -35.9202' 1.0
9000239 218.8 36.1435 1.0
9000240 220.0 36.0623 1.0

:.9000241-.3233.2 36.1435 1.0
190002421'246.0 36.1435 1.01

'; -; 9000 2 A 3 - 246.4: '35.6766 1.0
900024A' -250.0 35.6563 1.0

-

790002451 259.61 .35.6363 1.0
:9000246.:263.2- '35.4735 .1.0
'9000247 264.4- 35.6563 1.0
9C00243 '269.2- '33.4126 1.0

e:
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-._ .-

- ,

t

'
90002c9 251.2 35.5750 1.0:

- 19000250; 292.0 35.6563 1.0-
t

9000251='314.9. 35.6563. 1.0-

9000252- 320.8- 35~.79 B 4 - l'. 0 -
90002531|32640 35.6999 _1. 0
9000254: L340.0 35.6999' 1.0-
9000255i 349.6 35.6563 10. .

9000256 359.2 35.6563 1.0 |
4

9000257 -362.8 35.4735- =1.0 ,

|
19000253 367 .6 :35.6563 1.0 ~ t

-9000259 |379.6 35.4126 1.0
'9000260: 13b2.0- 35.4126 1.0
9000261 -390.4 35 8187 1.0-

< _ -9000262_1400.0 36.1232 :1.0

9000263 401.2- 36.1435 -1.0 '

9000264- 406.41 '36.1435 .0t
"

9000265: 419.2. 35.6561 1.0<

9000266 433.6 35.6563 1.0<

9000267 434.C. 35.5750 1.0
19000269.-432.4- -35.4126 _1.0
29000269 440.8 35.5750 10

-

9000270 444.4 35.6360 1.0
-|9000271 '451.6- 35.9811= 1.0

9C00272- 456.4 35.9202 1.0 ,

:9000273 460.0' 36.1435 1.0

9000274 500.0 36.1435 1.0 t

:s .
.

#D00+04##00000965##########404n*#0##50550294p900o50#C000c0004054pq q

****** SECONDARY SIDE OF'' STEAM GENERATG9 INTACT LD7Po******n*ono
'

**ent*onevoeone**enene*onopo*,onosooo****o*ooneonoooooooo** avow ***
s
#@@eN#99fon&de#64C*OOOO#####OOOO#@@##@$@#400
**oce RISING SECONDARY - 331LER SICT!aN once
me e***eo**eoce.o***ucenoe *****ee**>,eonoco ,

* - UPD AT E - 1_- - '.( S E E _ R E F . 0 2 : ).

"e
f6000000 ;C600 : PIPE

,
6000001; 4 I

-6000101 . C ; 0 <- 4

6000201 0.04299 3
6000301- 7.9525' 1
-6000302 7.910;334- 3'
'6000303 7.67625 4

- <

600.0401' 0'888135.3 1. '

:6000402; 0,8346353-. -3
6030403 |0.8944333 - 4

6000601 _90.0 4-
^ '

1 ,6000701-s7.9525-
~

3
-

6C0070.2 7.9103334
7 16000703?.-7.4762S .4

6000801_ 0.0i 0.1019770 3
-6000302. 0;01 0.1333038-4-

.
;**s

_.
0.0 0.0 3

e6C00901_ 0.0~ '0.0 3'*

.6001001' 0. 4

6C01101' C0100 3
6001201 TU 940.03 .526.99- 1111.7- '2.31232 ?.2 1

6001207. O. 946.12 329.50 1111.5 0.51503 0.0 ?

6001203 C -942.49 529.?5 1111.9 0.615E6 0.0= 3-

6001204 O. 940.99- 529.50 ;111.? O.67313 C.' a-

'6001305 0
6C013'1 2. Ao2 f 4'0000 0.0 1

' A-34
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600130? 3.6730 5.6650 0.0 2
6001303 4.45c1 7.2345 0.0 3
0

#54D#0C#PC0540&o&49GhCOWOODOObeWS004
***** BOILER UP-PLENUM *****
o***te oeceae *eno***e**oonos.co****

UPDATE - 1 - (SEE REF. 02 )*

* SEE 0.A. REPORT PXXX
e

6060000 C606 BRANCH
6060001 1 0
6060101 0.0 5.94375 2.674792v 0.0 -90.0 -5.948756060102 0.0 0.0 0
6060200 0 940.62 529.59 1111.9 0.99999
6061101 600010000 606010000 0.03939 0.0 0.0 010006061201 -16.913 4.2229-3 0.0
e

o SEE 0.A. REPO97 PXXX
e

*6070000 C607 SRANCH
+6070001 0 0
+6070101 0.0 2.97A375 1.3393960 0.0 90 0 2.97437506070102 0.0 0.0 0
6070200 0 9c0.45 529.56 1111.9 1.0

e

#DenODDOO9ce905050e###0000000004enO@
***** STEAM DONE < .**
*****o,. ..es.*e....o****o .....amee
f

6010000 C601 SNGLVOL
6010101 0.9122177 1.3125 0.0 0.0 90.0 1.31256010102 0.0 3.0 0
6010200' 0 939.32 529.39 1111 9 0.999o9
*

#*OODSOOO9pODOOO454@#G00h0@O4& COO @e>

**enn SEPARATOR / UPPER DCWNCOMER ****
*****nooooooooooooooooooen3noconaco*

UPDATE - 1 - (SEE REF. 02 )*

* SEE 0.A. REP:1RT PXx v
* .

*

6020000 C502 SEPARATR
6020001 3 0
6020101 0.0 5.94875 2.6797920 0,0 00.0 5.949756020102 0.0 0.0 0
6020200 0 939.94 529.A3 1111.2 0.33034
*o STEAM OUTLET 0.0 0.0 0110) ,

6021101 602010]OO 601000000 0.6253259 0.0 0.0 OlVn
6021201 -2 4272-2 1.3333 0.0
no Liquin FALLSLCK 0.0 3.0 0.0 01120
6022101 602000000 603000000 0.44Ft73 0.0 0.0 Ol'??6022201 0.'1467 0.29333 0.0
-o* STEA" 1NLET *0.0 0.0 0.0 01100
6023101 600013000 6020C0000 0.45b.79343 0.0 3.0 Ol'3J

-6023201 1.2775 2.0007 0.C
o

n SEE 7.6 PED 197 P)AX
*

nAMCn30 C60s FRANCW
us0aOn91 1 0
060401)l 'r 2.37'373 1. 3 . , a -17, a r' -L'.0 -1,27;3~".

N 340172 0.n. 0.7 *

A-35

. _ - _ _ _ - _ _ _ _ _ - _ - -_



-

- - - -

,

I

:
:
j

w
.*6080200f 0. 1940.86 529.57; 1111.?- 0.21470-. >

no6081101~ - $03010000T60300000n 0.4464736 0.t 0.0 01000
*6081201 'O.26685 0.20698 -0. 0

'

,

****o*****once n****oeo**eneneo *6 *' -*

'*****f DDTICO'IE R -- ****
,

****** ... ween.oo*** ooooer...e***** ,

+-UPDATE | ''1 -'(SEE-~REF. 02'-)-
*

6030000: 'C603 PIPE .

6030001- 4 |
,

6030101 0.0273071 4:
60303011 7.47625 1

-6030302 7.9108334 3
7

- :6030303 17.9525' 4
,

'6030601m -- - 9 0 . 0 ,
.

4-

6030701' -7.47523 1

6030702' -7.9108334 3 ,

*

.6030703 -7 95?S 4

-60308011 -0.0' 0.tT3357905 4-

6030901- 0,0 0.0- 3
:6031001110' A

6031101 -00000 ~3 *

6031201 -3- -941'.12 537.19 0.0 0.0 0.0 1
'

.6031202--3~ 942.73 537.12 0.0 0.0 0.0 2

6031203 131 944.40 537.06 0. 0. 0.0 J.3 3 ,
.

|-6031204c'3; '966'.03- '523.57. 0.0 0.0- 1.1 -c

6031300-- 0-
.6031301: 6.6573: 6.6573 0.0 1

6031302-|6.6566' '6.65b6 0.0 2 -.

16031303 6.6559; 6'.6559 0.0 3 '|
.............*..oin........*......no ,

*****L ,603 a 600 JUM *o**,

oce**annee.**ene ee******oo**no ****

* UPDATEJ 1.-:(SEE REF. 02 ) +

, .

'6040000i 'J604 .5NGLJUN
-**' O.0- 0.0' -00's00

'' -:6040101 303010003.600000000 0.0275071 0.0 0.0 00300
6040201i(0| 7.54547 ' 7.6911- 0.0

***.e.onononone coenecoo*n*oceennono-,

|*****; PADI ,FEEMATEP TSQURCE **** _ ,

*n *ogno**seawooo*noven****one**oe**
* SEE;a.A.-REPORT PXXX- >''

. * -,

,6300000 'C630 -TMDPVOL
3.0 0.''< -6300101 0.012: 0.0 0.12 0.0 - -

16300102(:0.0 -0.0 1C
6300200 -Si '

63002011 0.01 952.0 429.5
*-

- GRDe@###4#cenOOMoupONCOO49eopeo##CEO"-

* * * * * . - M Al*: -FEEDNATEPJ'JUNCTIONoco*
***cononconwoaowoecasonoonoco*noooo*

: * JJPD ATE -; 1 H :-(3EE R7. ; 32 )-'
.

.n;SEE 9EF;-_;04 1- PXXX'
-*-SEE~n s' M o)RT Pxxt.-

e

6'1000]O J610. .TECPJUN
6100101 630004.1 m:603010000 0.012

:5100204 1 501

.o
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4

t

- ..

_.

61002011TO'.0~ 1.3427- 0.0 0.0-
"

L6100202 .3).O 0.00001 0.0 0.0 a'Fd~DhATE" Vit" CL]5E-

=6100203 1000.0' O.0000 0 . 0 -- 0.0- o:AT TIME =-J7 0-SEC
. :

-*6100000 -RJ6101 TMDPJUN3 . lt

e6100101--630000000 603010000-0.012
*6100200.:1- _ O' - CNTFLVAR-610
#6100201;:-1.1Es 1.3231 0.0 0.0
661002')2 L -1.0E6 -1.0E6 0.0- 0.0

, . *6100203 0.C 0.0 0.0 0.9
#6100204' 1.0E6; 1 0E6

< - *
-

0.0 0.0

***ene**.*.o** ***** ooes***.*o a.e*>

***** 1 RELIEF- VALVE ****
*****.i.*oo*eno.... e***e onoso ecco
e

*6340000 .V634' VALVE
a63401?1 601010000 640000000 0.021 0.0 }.0 00103 i
*6340102- 0.6 ~ 0. 8 -
#6340201 1 0.0 0.0 0.0

i; *6340300 TRDVLV_
*6340301 -599-,a- -,

e ****>eo*****e ooe.none*********o*n
: *****

.

STEA't; . DISCHA9GE ****
,

************no************oo***ono**
UPDATE :-1~'--(SEE REF. 02 )-*

*LSEE13.A.' REPORT PXXX !

~* STEAM VALVE 'l!TH. CH0(E tt
*
*

6350000---V635; VALVE-
<**- '204.67 204.67 C1100
6350101' 601010000 640000000 0.007' 204.57 204.67 00100.6350201- 0 'O.B7895~ -0.90582 0.0'

26350300 MTRVLV
**

- .
OP-TPN; CL-TPN SLOP INT-Pa5 -TABLE

6350301 598-
.

304 0.2- 9.5413 20 * 4 CL 5C4
te6350300 : sRvVLV -
** CNTRLVAR
*4350301. 637

-; * :

. *6350000 V6351 - VM.VE
. . - i

? E'
~ *6350101'E 01010000 640000030-0.007: 20A.67 204.67- 0710?

<

6
~*6350201 O~ O.88672 0.90335 0.0'

F re6350330 SRVVLV'

*63503014 637=
*-

. .

-p-} . * * * * # 9 5 4 0 0 c * * G * * 0 5 0 0 0 0 # D 0 0 C * * O 9 0 0 * u b --
.'*****- STEA't LINEL ***n-

(******oo.cocone**oococoon********en*
'O

(6400000 C640 . BRANCH-,

16.400001- 1- 'O
E6400101L 3.70594i 10.0s 0.0 0.0 0.0. 0.^
=6400102- 0.0- 0.0' O
6400200 0 -14.01D- 177.74 11076.5 3.99769
6401101. 640010033 650000000 0.735s4 0.0 0.0 ::1 MO
6401201- 3.7776: 51.084- 0.0
*

$640C000 R640 TMDPVOL
- 6400101 J . 7 0 3 44 ' 14.0 0.0 0.3 3.? '"*

. .
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. . , - - - .-. .~ , . . ~ - - - . . . . - ~. . - ~

t x,

i

b

' *6400192 .0.0- 0.0- 00 .

~ '*6400200: :2- '

c64002014 0.0 '937;0- 1.00

enco*****oeno.ooo *no*****o**o 've**
***o* ATOMSPHERIC DISCHARGE **o*

;

**ede*es oooooe*o***ee*o***eooonevoo

6500000 C650 ETMDPVOL

~6500101-_0.70534 10.0 0.0 0.0 0.c 0.J

-6500102 0.0 - 0,0- 10
6500200 2
6500201_ 0.0 14.0 1.00-

*

***c********* .. nee *.***e o*****e ** ,

S/G.Linute LEVEL COrlTRL *********
******ono*nono o**eo****.o****e*****

TEMPORARY CONTROL FORLINITIAL!!ATION
^

'

~C690 TMDPVOL6900000
'*6900101 1.0- 0.0 1.0 0.0 3.0 0.0

f * 690010 2. ~_0. 0 0.0 10
' *6900200 .1: 0 TEMPF 603040000*

#6900201 -0.0 517.03 0.0
.

|
-*6900202 0.0. 0.0 0.0
*6900203, 1000.0 .1000.0- 0.0-

1
'

s
_

~J691 TMDPJUtf
:'

e6910000l
56910101 690000000.603010000 1.0
*6910200 11 0 CNTRLVAR 694 ,

+6910201 -1.1E6 0 ,0 ' O.0 0.0,

| *6910202 1-1.0E6 -1.0E6 3.0 0.0

*6910203' O.0~ .0^0' : 0. 0 0.0.

*691020A :1.0E6 1.0E6' 0.0 0.0,

,

**ece***o+oo-onneno**uo*******-*noecoco coopenoncononc>ococonnane.

** **** SECOND ARY 510E OF ~ STE Af t- GENER ATOR ERO(EN lor # * *o4* *onc ** ********enen,*+oneo*******coceae******eoooo.cenocono*ounconcoeces*n
,

*
. .

4 * uR G O D 0 0 0 0 9 4 0C D C o O G C-b @ * # # ## # O G 9 0 C 0 0 2 9 4 0 0 0
,

* ****- R I S i?iG ESECD ISARY - BOILER SECTIG; ****
*o*ove.o***eoo>*one**conoceeenwopcorneonceno
*: UPDATE 1 -- (SEE REF. | 02 )
-* j

,;7000000 C700! PIPE |.

7C00001- 4 l
,.

:70001011 0.0 4~ '

-7000201|:0.04076944 3-'

-

7000301~ 7.9624167' -1

8 L7000302 7.82750 2
-7000303 ;7.9109333 3
-7000304 - 6.' 6 3 5 :1363: 4 --o-
7000401 0.4541449 1

_

1.700f) A0?.. J o. A Ae A43 9 2
= 7C004M ; 0. r. 514 4 % :3
7C00404'=0;393eq84 4

07000631- 9:].0' 4
~ - -

( 17G0070L '7.9629167 -1-
7Cou70!- 7.52730- 2

70C070i 7.?10133 1 3

7WTM n.6W3C 4

A-38-
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.--

wa .

-

, -

7000801' 0.0_ 0.0655926 4-
-**

. "O.O. 0.0: -3_
27000901 0;0 0.0 -3
27001001~.. 0 .

4
~7001101- 00100 3'

7001201-1 0: 1095.8 -549.01' 1107.5 0.17322 0.0 1 - - -

:7001202: 0= 11093 8 551.40 1107.6 0.32407- 0.0 2
, 7001203-;0- -1092 1: 551 39 1107.6 0.A3349 0.0 .3
~7001204 -OL 1090.7. 551.54 1107.7 0.46223 0.0 4

'
- -7001300;-O'

17001301: 2.2559 3.0242 0.0 1
1001302L 2.7170 3.7104 0. 0. 2
:7001303' "3.1796 4.3255 0.0 3

*$**oosense ootnoe*ss**e*aesosessaan
***** . BOILER UP-PLENUM *****
*****.e o **ece****.o****es**co..o+ '

.,
~

-* UPDATE % 1 - (SEE REF. 02.)
*;SEE 1.A.. REP]9T PXXX-- ""

e

7060000- C706 BRANCH
7060001- ll 0 ..

7060101' 0.0 =6.862087 2.6230297 0.0 -10.0- -6.852087
n7060102.LO.0 0.0' -0

. .

706020T 0: 1090.1 '551.73 1107.7 -0.99993
'

7061101-- 700010000 70010000 0.04976944- 0.0- 0.0 11000.

7061201 -2.6636 :8.3956-3' O.0
.,.

*-'SEE 0.A. REPORT:PXXX
e-

=*7070000: C707 B9ANCH
+7070001' O O
+7070101 0.0 3.4310435 1.31151485 0.0 90.3 3.4310435
57070102; 0 0 0.0- C.
*7070200 0 -1064.3: 548.03 1108.8 1.0
*=*o***. .. con.**o .ono***no eeeoo.
-*****' STEAM .00ME- ****
*****. .e**noe.**************.a***oo
*

a

17010000 fC701 SNGLVOL
<7010101 0.9122177fl.3125 0.0 0.0 90.0 1.3125
'7010102 0.0 .9.0- -0
17010200 '2 1089.3 1.0
.*: a

**>h##*eot**# den *De*De#*O*A9+*c06500.

= *****-SEPARATOR /UDPER DOWNCGMER_****
<*e.****c.****w,*oo***c onoo*ndonne**-,.

*-UPDATE -111 (SEE REF. 02 7 -
.

*-SEELO.A. REPORT '_ PXX X :
.

-7020000: C7 0 2,- SEDARATR
. r _.7020001 3' 0

70201012 10.0" 6.252087 2.6230297 0 .' O 00,0 6.832057''
,

- 17020102 0.0- -0.0- 0-
~

1107.7 0.69237'7020200- 0: -1089.71 351.73-

** STEA' OUTLET 10 . 0 0.3 01100
E7021101: 7020100C0'701000000 0.42a73177 0.0- 3.0 01000
7021201- ~5.4773. 0.32770~ 0.0

- zo*: Lt?;UID FALL 3ACK- 0.0- 0.0 0.0- 01000-.

-7022101f 702000000 703000000~0.4454736 0.0- 0.0 31035
--7022201.1 0.22619. ' ~ 1. 3 6 -:h - 2 0 . 0 -

se - STEAM IMLET 0.3 0.0 311?C

A-39
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nun j
~h

"

- ;

b7023101 '7000100005702C00000.0.33224955'0.0 :0.0 -01000
n7023201" 0.4?i23 '0.76934 'O.0'
* ,

=-* SEE 0.A. REPORT PXXV..

U
i: '' '

*7080000 C106 ~ ~ BRANCH
_

_

:,~ *7080001 1~ 0
.

.

47080101 0.0 3.4310435 1.4572732 0.0 - 9 0. 0. -3.4310435 ?

*

+7080102 -0.0f 0.0' 0 '

- -57000200' O- 1054.6 347.99 110?.6, 0.27345

+7061101. 70B010000.703000000 0.44647160 0.0 0.0 01000
#7081201 0.15240' O 10833 0.0 :

i
:*e***********ce*****ece******es*****
*****. 00VNC04ER ****

^*********************e***ene**o*****
-* UPDATE"- 1~- (SEE REF. 02-)

|*
U 7030000=.C703 PIPE
T 7030001-- 4

7030101 0.01763669 4 .,

70303011 6.6353363. 1

7030302 -7.9108333 2 t

7030303 =7.82750. 3 ,

-7030304 7.9629167_-
.4' i

4

7030601 -90.0
7030701 -6.6358363-. 1 --

,

*

7030702L~~7 9108333 2L
,;

7030703 -7.82750- 3-
7030704 --7.96291671 4 .

.

:7030801' O.0- :0.033333 4 ,

7030901 0.0 0.0; 3
_

'7031001: 0'. 4'

,

7031101 00000. 3
~7031201L 3 1090.7 -555,05 0.0- 0.0 0.0 - 1'

,

17031202- 3 1092.3 554.96, _ 0 . 01 0.0 0.0 - 2.
'

_

= 7031203 ; .-3 } - 10 9 A . 2: 554.05 0.0 0.0 0.0 3- ,

'7031204 .3~ 1096.0- '546.6S 0.0 0.0 0.0 A

< - 17031300= 0-
b 17031301 .5.72A8; '5.7243- 0.0- 1- 4

_7031302 3;7235 .$.7235' O.0 2
'

-7031303 15.7222 3.7222 -0 . 0 3
*

****************oun**************o#*
Le**** :703 --- 700 1JUM .. ***n~'

*****t******************************
1.-QPDATE-- 1 - 1SEE-REF.:02 ):
;- *

~ 70e.0000 - 1J70 Al SNGLJUN .

- r- * , 0.0 'O.0' 1 33/A
17040101 1703010000.700000030 0.01763631 n.0 M.0 00110

E7040201 0 -6;0736= .6;3004 - 0.0__
i;

*D *************p*********O*quGOS4*>

*****i'MAIMi:FEEDWATER SOUPCE ****
-***********************c***********n
*

- 7300D00 ic730- TMDPVOL
17300101 .0.004- 10.0 0.0 0.0 0.0' OI'

- * '7300102 0.0 0.0 1C.-
'

L 7300200 T ~
10o7.0 424.9E - 7300201- 0.0

*

%
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-esoooonsesaoneenswecseenssessesnoose
* * * * * - -- M A I H c : FEEDNATER JUMCT|Ch8De*
o o *4 e u e o n t a eo n o * *-c o e * p o n c e s * * * e n c o n,e

UDDATE .1 - (SEE REF.-02 )*
-

-w SCE-REF.4- 04 --PXXX
* SEE-0.A.? REPORT PXXX
e-

7100000L J7101 TMCPJUN'
17100101- 730000000.703010000 0.004
7100200,-1- S01

17100201 0.0 0.34464 - 0.0 0.0
7100202 1.0 0.36464-- 0.0 0.0
7100203 -2.5 0.00000 0.0- 0.0 * FEEDUATER VALVE CLOSEs7100204 _1000.0 0.00000 - 0.0 0.0 * AT T!"E a 2.5 SEC

.,

#7100000 RJ710 : T!CP JU*l
;*7100101 730000000 703010000 0.004-
*7100200 1 0 CNTELVAR 710

_

:*7100201 -1.166 0.35527 0.0 0.0
,*7100202 -1.0E6 -1.0E6 0.0 0.0
#7100203: 0.0 0,0- 0.0 0.0
#710020' 1.0E6 1. 0 E 6 - 0.0 0.0
..

D#####MOOG39eO90&OO9009EnOO50&#0400D
onoe*- RELIEF VALVE ***e
**o*o,ece4ouco*****onoe**cooonecocon
*

#7340000 -V734' . VALVE-
*7340101'c701010000 740000000 0.007- 0.0 0.0 00100*7340102- 0.6! 0.BJ

=#7340201 -1 0.0 0.0 0.0
*7340300 TRPVLV
+7340331 599-
*

;*e50#####D###D00@e04b94440@u9@e006#5
***** STEAM -DISCHARGE ****-
****cono e .co **o**o***,,*oco*****

. * UPDATE'- 1~-L(SEE. PEF. 02 )
* SEE 1.) "REPali--PXXX .

..

-*LSTEAt VALVE NITH CHM E !I
o
o --

7350000 iv735 VALVE
** - 1022,36 1022.36 .00109

f 735010'1 - 701010000-740000000 0.007 1022.36 1022.36 C0130
_ ??350201 0' |C.47875. 0.49546 0.0-

17350300 -MTRVLv
**: _OP-TPM CL-TPM SLCo. .[9T-POS , _TASLE

173503C1: *95 501. -0.2 2.07153-2- o U CL 304ia7350300' 5RvvLV
'o*- .CNTHLVAR
_*7350301 -737

'

r-. -*:-

*7350000 1V733 VALVE'
** 1022.36 1022.36 00100'
*7350101' 701010000:700000000-0.007- 1022.36 1022,36 11100-

-

-*7350201E 0 ' O.46020 0.4!572 010-
. . _ - - - . *7350300- SRvvLv=

7? 350301 :2737'
s

4##O90094000000000nu#400000000044400
.DMehk . $T{ .\'1 . (, j h 6 - $909

- A-41
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| ................m........._.._
.

7400000 C740 BR At'CH
7400001 1 0

1400101 0.28649847 10.0 0.0 0.0 0.0 0.0

7900102 0.0 0.0 0

7400200 0 14.004 171.70 1076,7 0.94949
7401101 740010000 750000000 0.28649547 0.0 0.0 01000

7401201 1.5900 32.184 0.0
m

+7400000 R740 TPDPVOL
*T400101 0.28647847 10.0 0.0 0.0 0.0 0.0

#7400102 0.0 0.0 00
+7400200 2
*7400201 0.0 1066.5 1.0
*

40404640000440b0400%#0404440e00+WCes ~

****u ATOMSPHE41C DISCHARGE *eco

.* * o * * o n e a n o c o c a * * a c e. c o n e * e o o o e n sonu

.

7500000 C750 TMDPVOL
7500101 0.206a9347 10.0 0.0 0.0 0.0 0.0

7500102 0.0 0.0 10
7500200 2

7500201 0.0 14.0 1.0
e

**.noneo...co.co...o*****c..... **eo

****a S/G LIQUID LEVEL CO$1TRL ****
*eene.....,*o, ... ******eo.. "...e .

*-

TEMPORARY CO?4 TROL FOR INITI ALIZATIC'4*

.

*7900000 C790 TMDPVOL
+7900101 10 0.0 1.0 0.0 0.0 0.C

+7900102 .0. 0 0.0 00
*7900200 1 0 TEMcF 703040000
07900201 -0.0 541.02 0.0

#7900202 0.0 0.0 0.0 ~

*7900203 1000.0 1000.0 0.0
**
*7010000. J791 T4DDJUN
*7910101 790000000 703010000 1.0
*7910200 1 0 CNTRLVAa 794

07910201 -1.1E6 0.0 0.0 0.0

579102'02 -1.0E6 -1.0E6 0.0 0.0

*7910203 0.0 0.0 0.0 0.0

#7410204 i.0E6 1.0E6 0.0 0.0
o

.

# # k e 19 e # n V o e 4) s,($ O 9 0 o u O. 0 5 4 S n o g o Q G 4 n o n

** HEAT LCSS FDL VESSEL UPPE1 oo

* * * * * * e n. o n e n * u s o n s o o o o * * a c e * n e n o m a a n
#

3000000 C300 TMDDVOL

8000101 10.0 1.0 0,0 0.0 '.C "0.

800010?. 0.0 0.0 00
B00020? 1

-8000201 0.0 30.0 1.0
e
# k O o & n o B n I e C c & ;) G c o e & 5 e 4 0 0 ;; n 17 e 4 : O 4 0 is t

n* M AT LnSS FC'P 00 '"COME9 e$

aon*ononnoooneci>annocen aconee >*w 3

G
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T

'

L8010005 C801 T t'DP VOL --
8010101_. 10.0? -1,0- 0.0' O.0 0.0 0.0

1
*

18010102 ,0,0: 0.0-- 00
3010200c 1

_

^

8010201 0.0 ^. 80.01 1.0 '

.* q
***********en***e* ***onenneveo*****

? HEAT LOSS;FOR OTHER= VESSEL** **
*****me***a**oo***.ones*oen****ee***. ,

.

>-

8020000 C302 T9DPVOL- .

-8020101 10.0 -1.0 0.0 0.0 0.0 0.0
.

8020102 0.0 0.0 .00
S0202001 l'

18020201 0.0. .80.0 1.0
:a

****e. e**ewomoe.***eo**econoecnoane
** ' HEAT. LOSS FOR IC PIPING ** '
-one **, ooooonese**o**.eo**enen.**oo
e.

'8030000 ;C803 THDPVOL
'o 8030101' 10.0- 1.0 0.0 0.0 0.0 0.0

8030102.'O.0- 0.0- - 00-
'8030200 1,

8030201 0.0L 80.0 1.0'
o

*****one****o*******eo*****enen**o** .
].-HEAT LOSS FOR:BL PIPING** **-

-********e*e**ne ee********o****e****
-*

~6040000'1C304' THDPVOL
'

-

6040101 ,10.0; 1.0 _ 040'' O.0 0.0- 0.0
8040102 J0.0 0.0 00=
8040200 1;

'8C40201 -0.0 80.0- 1.0-
-e

'****oo*******ene********eo***. oe**e ,

**c _ HEAT-LOSS ~F09 IL S/G -**
********a-no *ee.*noooo******>e.. ***
D-

8050000- C605- TMCPVOL
z a C 5 0101. _10. 0.. 1. 0; - 0.0 0.0 0. 0. 0.0'
=8050102- 0;0 '0.0 00;

-8050201 ri.
_ :SC50201: 0.0 '80'0 1.0.

a,

|: _ -*aeoooo****oonno*ce***********no*oo.
L . ** cHiAT-LOSS FOR P.L;S/G **: - -

** o********ononooooooo*****coneeneo --

m : (

8060000' C806 'T"DPVOL-
, , |8060101 10 '. 0 - 1.0 - 0.0 0.0 0.0 0.0'

SC60102 :0.0 0.0 00
3040200 'l

7a060201' O.0 30.0 1.0
...

#w.asNymamm.mpus..a3...nm.ma.za.ss..amn=w.aw..V.n..mv..mstweeza:Ja.sw.s
' O

r
-'
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********.<-.o *o*** cono******n******,***e**ce.
,

- "*a***o -vessel COMo0NENTS ***oco.

;********e.***oe**ownev*no,*********e**oneweeno-
.

t
~ i

:o*************ew ..... *******e*******e.e ;.

*****- INLET ANNULUS- e****
:4.***- HEAT LOSS- ***** j*

.**,o****oe**en*********en. .ancs.onnecoce ,
,

-o
-11010000i1 7 2 1 0.271375
-11010100 CL 1?

'11010102 2' O.279708 3
'

11010102 1 .0.233850
- 1101010312 10'4359375-

'

11010104 1 0.526042
11010201 1- 2 ,

11010 02 13 3
11010203-1- :S-

,

11010204 8 . 6-
. . 111010301'0.0 -6
' |11010400.-1_ *

11010401-543.11 547.83 547.55 435.53 436.07_ 433 33 334.F2
11010501?101010000 0 1 1 0.8750 1

~11010601'B01010000.0 4100- 1- 3.S750 1 !

L11010701 0; 0.0' O.0 0.0 1 ,7

e : 11010 6 31" C i-
~

0.0 0.0 0.9750- 1
,

L11010901~0 0.0- ~0.0 0.~ 5 7 5 0 1

11020000 1 7 2- - l -- 0.271375
,

>11020100.0 1
111020101.2- 0.279708
il102010211: 0.2!3E50-

'

110201c3lt 0.359375
.11020104 slo 0.526042.
111020201 1-. 721
11020232 13 3-

.11020203111 5'

.11020204;8 6
* 11020301,0,0L.6'

,

-11020400=-1 _

.
_ ._

=11020a01:551.aa: -.551.56 551.23 L41.71 439.24 436.97- _337.54
?11020501:102010300.0L 1= 1 .1.00- -1
7110216011601010000 0- L4100- 1- 1.00 l'

-- , 0 - 0 ~. 0 f 0.0- - 1-011020701'Os
11020801 0 0.0 0.0 -1.09 1

.

11020901cc 0.0- 0.0 L1.00 1

* , .

********oecononosone****4 coco o a4**ooeso-
~ ;*no**- ;[NLET! ANNULUS on***

*****i -HOLLOW CENTER *****
' * *,o o n * * n o m e o n o * * * o * o ** * * a * * o c e * * n * * * * o * * -

' **

12010000-1- .6 ' 2- 1 0.125000
12010107LD: 1->

4201010142 - 0.147500
12010102 1- 0.191667L

L12010103 2 0.200005
12010231--1 2:

r12010202L13 3

:120102031) ~5-
L12S10301 S.O' 5

,-
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d'
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~

. . a

'

1'20104001-1
.,' 112010401 558.53 55t.55 553.46- 552.63- '5$2.61 - 5 5 2. 5'?

'

< ~ 12010501-O -

*
_

- 0 - 0 .. '1 0.3750 1 1-

12010601:101010000.0 1 1 ' O.B750 1 i,'

~1201070110 0;0~ 0. 0 - 0.0 . - 1 .j
'1'2010801 0 10.0 0.0 0.8750~ 1. .:' 112010901 0 0.0 0.0 0.8750- 1
-*

E, -12020000:1: 6 -2 -1- -0.125000 *

n 12020100 0 1
''

. 12020101'2 0.187500-
:12020102.1, :0.191667-
'12020103'2" 0.200000'
112020201'1 2
.12020202 13 3. |12020203'1. -5 '

12020301 0.0 -5-

.

- -12020A00 -1- -
'

|12020401 559.09 559.05 .558,95 552.41 532 34 532.33
12020501 0-

_
0 0 1 1.000 1-

12020601 102010000 0: 1 1- ~1.000 1 {
>

12020701'O 0;0 0.0' O.0' 1
-12020801 0- :0,0' O.0 1.0000 ' l ;

12020901LO 0.0 -0.0 1.0000 1,

..........................................,

.*****- -DOWNCOMER PIPE' *****
***ee .HEATELOSS *****
**eeeee******,,,o** ******eooconeese ee.o
'*

"

' "11100000 9 '9' 2- 1 0.091042 '
-~

11100100 0 1-
11100101-1 0.092542 *

[' 1110010212 0.107825
11100101 1 0.109325 "

- '1110010A 3= 'O.145833
11100105 11 -0.312500'
y11100201'10 .1

- -11100202,12 3 I
J,1100203,10 ~4; "

: - '11100204 1 '7-

11100205 8. :3~
11100301E0.0. 0

111100400 04
' ,

:1110040r 552.00 1!' : 466.60:f3 387;60 4 1387.65. i 386.40- 6.

:11100402 355.^6-.7 -384.60 3 336;15. 9-

'11100501L110010000 0- .1 in -2 2503333,1
11100502 11002000010- . _ . . l' 1: ul.0033333 2- '- >

_ , ,

11100503L110030000 010000- 1 l'_ . 2. 00 7 %10: ^ 7E
111100504-110080000:0' li -1.465667 0-

^111005051110090000 0 1 1 1.434751 A .)
. :11100601 8 01010000_ 0E 4100 : 1 -- 2.2608333 1^

^ "11100602_'801010000: 0. 4100~- li

..2.0000 -3
1.083333F'2-

'11100603 301010000 0- 4100 14

.

11100514_E01010000 0 L4100 1- 2.0000 4,

- 11100605-801010000:0- 4100 -1 2.0C00 5
*

9 111100606:201010000:0- 4100 1- 2.0004 6
,~

1110060 7 - d01011000_0 -- '41001 1 2.0000 ?
-- ~ 111100606.201010000 0 c100: 1 2.A65667' a.i 11100609 301010007.0 -4100 1 1.434751 9

} 111007D1 0' O.0 -0.0 0.0 3
11100001,? 0.0~ 0.0_ -16.24650- 3-4

,
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'
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d
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;

11100401f0c 0.0 0.0; 1.00 9
o < ,

*-
. :

'
' **ue**nooo**cuoeocoooneeoceo**ucenewooooo.

_

DOWlCOAER DISTRIB *****
f '' -*****
'

****t- ArmVLUS HEAT LOSS *****
*****esoun oceneon*****o**** coo **eone*ene' '

. - -in

11110000 l~ 4 -2L ._1 0.245375I'

: ~11110100 0 1_ . .

,

W' 11110101El- 0.24542-*
4

11110102Ee- 0.256958 ;
; c.

-

,

11110103:1- -0.236625:''
5

11110106 3 0.411542'

11110105 1- 0.577321-

11110201 10 1 ;
'

f

11110202.11. 3<

:11110203 10 4

'11110204-1 7

& "11110205-.6 -A

t 11110301 0.-0- 8 i>

' 11110400 0. .

,
<

11110t>01 ~ 5 51. B 0 -2-.50*.31 3 459.81 4 459.65 5 453.60 5
1

#

P 11110402 45'2.06 7 448.94 8 395.61 9

111105015110100000 0- 1, 1 0.96253 1

.k 11110601 801010000 0 4100 1- 0.96250 1 1'

3 J11110701 0- 0.0 0.0 .
0.0 1 :2

a

T |11110801 0 0.0- -0.198130 0.96250 1'' '

;y (11110901y0 0.0- - 0.0 10.96250 1-
,

.

^*

******4**nnon**oo oo*********no M ***oov
.y

'~ '****o 00WNCOMER O!STRIB- *****-

ggf v w'o * * : MANNVLOSJTD CORE-IHLET- *****

- 6, . ** **e o o# nun uno un 4 ** ****** ee ** ou ne e i
-

/ 1

'

L11140000 1: .3 _2: -1 0.174667
_

11140100 0 1-
,11140101 2-- 0;18395a'

- 11140201.L 1
'

_

2-
'11140301cO.0 2--

t " | 111t.04.00 -1-..s"
- 111140401?552.11- .552.14 552.'17
* 1111405011140010003 0 't 1- 'O.96250- 1=4

11140601L110109000 0. 1 -1 0.9e250- 1. '"
11114013110 10.0 __ 0.0- 0. 0. . ':1

,' jl1140B01-0( 0.0- -0.0 . '0.96250 31'
.

g - <11140901'01 0.0 :0.256760 .G.96250- 1--

- - , _

- * W ee 2 0 49 0 4 A 0 9 440 # Q M fro o# # * e 4 en b e e no @ n e f o ne =

- conva' L% 2R. HEAD _ noen
,

m - * * * * e? - HEAT LOSS *on**-4

"g . 3***onsonocono noos***nonnoooon naosoo**oo -.

. . - -

e11200000 1 !a1 2 1 0.412500~,

'' '

".
-11200100.0' 11.. -

1 11200101 1. 0.414167-,

*N .11200112-2 f>.424333
L11200193 1- .--0.426250
'11240164f2- 0.7404-17.'

11200105 1 0.?07093;.
11200201 la. .-1-

'

-11200202 11 3
1: J1200203'1' s
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' '

_11'200204 1 6. ,

4 - :1120020518--- - 7 3
1120030110.0~ 7 !

11200A00 0 '
,

11200401--533.00.' 2' 423.74 .3- 315.A0 - 5
L112004021262.66 . 7 127.44 ~8:

-235.05 6.
I

' J11200501'120010000=0 1 l' O.466667 1 !
,

112006012802010000 0. 4200- 1 0.466667 1
1120070110 0.0 0.0 0.0 1-
11200801'O 0.0 0.0 0.466667 1
11200901.0- - 0. 0. 0.0 0.466667 1

,

........................*.. ........,....
***** LOWER PLENUM ***** .

,

'e**** HEAT LOSS =nonon
+

*************ne***eoeneone.oo***oo**eoooo
e

"11300000!1 8 -2 1 0.363403 ' I
'

~11300100 01 1 +

11300101 1 0.365070
- L11300102-2 0.375487

~ .11300103--l- 1.37.7153
11300104 2 0.691320 l

11300105 1 10.857987
11300201 10 1

.11300202 11 .3
111300203 10-- 4
11300204:-1 6

'

-11300205"B 17 !

-11300301 0'0 -7 '

.

311300400 Oi
,

'11300401-540.50- 2- 427.31 ^3- -315.70 5 285 25 6
^

11300402:262.62' 7- 127 11 3. L

111300301413001000010 . 1 'l - 0.721917 1
11300601'602010000 0 - 4200 1 0.721917 1
11300701 0 .0.0- 0.0 0.0 1
:11300801 0= 10.0c .0. 0. 0.721917 .1- *

11300901:0- 0.0- 0.0 0.721917 11
*-,

**nneswoooooooooonsoonassonsnoonssenenown- +

:_ e * o * * - CORE !NLET. n****
-

: - -*****1 HEAT: LOSS - *****
ce*****o**oo** coco ***nonroene *e.o********

. = .

,
- 11400600 l' 5 2- - 1

'

O.149340
11400100 0- 1 '

- il1400101 34 -0.482674
1140010221

L 11400201n1t
.0.6A93401 -

3-
- 11400202 8- '4-!' 11400301/0.0 :41-1

L '11400400 0..
7: 11400401'547.29 1. - 486.83-- .2- -443.97; 3_ - A11 05 4

.

6 - 11400402u158;93= 5-
11400501-140010000'O 1- 'l 0.673333 1
11400601302010000 01 4?00 1 - 0.673333 -1
11400701 C - :0,0 0.0 0.0 1
-11409801 0 0.0. 0.0 0.673333 1

s - .11400901~O' 10.0 0.0 0.673333 1
.*.

_
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i+****j 'GACTIVE ) * * * * * -

**o***nwo*********************oon"e** *eo ,

,

.-

**** 051N3_REFLOGD GPTION **** ,

.,.
<

*11500000:12- 18. 2 1 0.0

'11500000112- 18 2 -i 0.0 1 1 5 ,

-

>

11500100 0 1
11500101 1- 0.002917
11500102 4. 0.009375- _;_

.11500103 4 0.014500
11590104 4 0.015500
11500105 e 0.017583
115002^1 3 1

12500202 4- 5
-11$0020345 9

.11500204 1- 13
11500205'l- 17

2111500301.0.0 1

.11500302 1.0 5

-11500303:0.0 17-
11500400 -1
11500401 649.0 649.0 647.1 642.3 635.0 625.2 615.1 -606.1 533.0

-+
.

.
590.6 589.1 5S7.6 586.1 5$4.7 531.9 578.9 576.2.573 5

- .11500402 725.1 725.1 721.5 712.4 698.4 679.4 651.0 644.2 629.0
+- , .-615.1 612.? 609 4 606.7 604.0 - 593.4 543.1 547. 532 4 t

.

11500403:815.5 815.5 810.2 796.4 775.2 7c7.3 719.6 _694.9 672 4

+: - - 651.8- 647.6 643.4 .639.3 635.3 -627.1 619.1 611.'- -603 9
11500404 901.8 901.8 894.6 -675.6 846.6' 803.3 771.3 736.F 707.!

+- 680.0 674.2 668.6- 663.0 657.6 646.3 635.6 -625.0 614.7
:11500405 972.0 972.0 963.4 941.0' 906.8 861.6 814.8 780.3- 745.1

|

,
712.7 706.1 699.5- 693.1 636.7 673.7 661.1 546.7 .635 7+

11500'06 1000.0-1000.0'990.7" 966.6 929.8 '881.1 835.1 79c.? 756 6
+; . - 721.9 714.7 707.7 700.E 644.0 633.0 666.5 653.? 643 3
11500407L1012.4 1012.4 1003.1 979.0 942.2' 993.6 3 4 3.1~ 307.1 759 6 :

,+
. 1735.1 E728.1 :721.1- 714.2- 707.4 6?3.6 -680.1. 666.9 65c.1

'

11500406'954;6- 964.6 976.0~'953.7-L919.4 B74.2 631.7 793.3 737.3
00.3 6S7.4 -674.3 662.6 450 671726.2 719.6 713.1 706.6-

+

11500A09 936.5 .936.8 929.6 910.6- 681.6 843.3- 806.9 774.1 .744.2
+

_. 716.8' 711~.2 J705.7 700.2 =694.9| 633.0,-6,3.2. 662." 652.7-
11500410 d51.7.7851".7 346.3- -332.5 311.4 733.4 736.2- 731.1 739.7-

,

+' 639.4 L6B5.3 681.2 677.2.-673.2 665.2 657.3 549.7 642.3
115004111776.6 776.6- 773.1 763.9- 749.9 731.4 ~712.9- 606." 651.6- -

+| .668.3: 665.3 662.5 .659.4- 657.2 1651;$ 646.6 641.5 336.6

J11500(12?702.1- 702.1 700.2 695.4 663.0 678.3 666.4 659.6 651.7

+ .. .

1644.5' 641.0 641.6 640.1 638.7--635.9 633.1' 630.4- 627.8
:11500501o0 ' O O O 0.0 - 12'

-115006011150010000 0 1 0- 2.5410249 1-.

il15006021150010000 0 1 0 2.5410249~2'
111500603 150020000 O_ 1 0 2 5410249.0
'11500604L150020000 0 1 0 2.54102a9 74

-
'.

-11500605 150030000,0 ' l' O. 2.5A102Ao 5
0 2.5410249 6'11500606 ~~150030'000. 0 1
~c 2. a r l;0 24 9 7 -

11500607:150040000'.0 1"

?11500608J150040000 0 1 0 2-5~10249 S-
-11500609 1500$0003 0 1 0 2.5410249 9'

11500610'150050000 0 1 0- 2.5"10249 1C
11500611 150060030 C- 1 0 2.5'10249 11

-11500612-150060000 C 1_ 0 2.5610249 12
^

11590701 900 0.02534 0.0 0.0 1p

11500702 c00- 0.04917 0.0 0.0 2
'

11500793 900: 0.37416' O.0 0.0 3,
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11500704 900 0.10166 0.0 0.9 4

11500705 900 0.12001 0.0 0.0 5

11500706 900 0.12916 0.0 0.0 6
11500707 900 0.12916 0.0 0.0 7
11503708 900 0.12001 0.0 0.0 8

11500709 900 0.10166 0.0 0.0 9
11500710 900 0.07416 0.0 0.0 10
11500711 900 0.04917 0.0 0.0 11
11500712 900 0.02584 0.0 0.0 I?
11500301 0 0.0 0.0 12.000 12
11500401 0 0.0 0.043992 12.0C0 12
a

en oe,**ueceonse.******ooeoceouw4eoeono c

*o*e> CORE SARREL **e**
#7+=+ HEAT LOSS con **
*ene**vo****enoseconeoneeoooooooooooven*e
D

11501000 6 13 2 1 0.132114
11501100 0 1
11501101 2 0.133964
11501102 1 0.135531
11501103 2 0.143864
11501104 3 0.200256
11501105 2 0.272256
11501106 2 0.43B956
11501201 1 2
11501202 2 3
11501203 1 5
11501204 1 3

11501205 1 10
11501206 8 12
11501331 0.0 12
11501'00 -1
11501431 562.c 562.1 561.7 346.6 345.1 3c3.5 336.7 330.7 325 2
+ 316.0 308 0 209.9 125.3
11501402 573.6 573.2 572.8 352.8 351.1 349.^ 342.5 336,3 330.7

321.2 313.1 212.8 126.1+

11501403 588.9 538.5 588.1 361.2 359.4 357.7 350.5 344.' 333.3 -
+ 322.6 320.2 217.0 127.3 -

11501434 603.5 603.2 602.6 369.3 367.5 365.7 355.3 351,- 3:a 7
335.6 327.0 220.9 128.4+

11501405 613.3 612.9 612.5 374.7 372.3 371.0 363.c 356.7 353.6
340.4 331.5 223.6 129.2+

11501&c6 617.3 616.9 616.5 376.9 375.0 373.2 365.5 358.7 352 5 '

+ 342.2 333.4 224.7 120.5
11501501 150010000 0 1 1 2.0000 1
11501502-15C020000 0 1 1 2.0000 2

11501303 150030000 0 1 1 2.00]O 3
1150150A 1500s0000 0 1 1 2.0000 4

11501505 150050000 0 1 1 2.0003 5
11501506 150060000 0 1 1 2.0000 6
11501601 802010000 0 4200 1 2.0000 1

11501602 802010000 0 4200 1 2.0000 2
11501603 802010000 0 c200 1 2.0000 3
11501604 R02017000 0 4200 1 2.0000 A

115016n5 602010000 0 4200 1 2.0000 5

11501606 802010000 0 A200 1 2.0000 6

11501701 0 0.0 0.0 0.0 6
11501801 0 0.0 0.129439 12.000 6
115019G1 0 0.0 0.0 12.000 6
o

>COOCDUNCDens > U 5 0 0 0 o 0 0 0 c c o c a n c r o c c a 3 4.5 p c
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Jr :******eo***eenece***e**eswoooo**oo*4oooo*
y e

IK 3160000014 112- 2 - 1- 0.133854 ''

,

311600100|01 1

L11600101 2. 0.142184' 5

11600102 1. -0,146351 '

*11600103 3' O.200518
211600104~4 0.422392 '

11600105 1| -0.589059
*. 11160020121 .2 '

1160020212- -3.
'11600203:1 61 i

:

11600204.1L ~10
11600205 8 . 11.-

11600301=0.0 :11
116004001-1--

J11600401 616.4 615.4- 61a.5- 24052- 235.6 231.' 1227 6 217.9 210 0.-
'

J+' . 203.1 197.81 -106.9-'

11600402 614.8. 613.8= 612.8 239.9 23$s2 231.1 227.3 217.6 209*1'

i

+'. - ... 203.2 ~197.5 106.8~.
111600403 544.7-: 344.0 .543.2 ~227.B- 2id.9 215.3' 212 0 203.3 196.3 t

+ . .. 190.4 185.4 104.4
;116004041541'.7 540.8 2540.0; 213.3 214.3~ 210.8 207.6 199.2 '192 6

,

+' L185.7 181. B - 103.'7',

11600501'162010000 0 -- l - -1 2.260833- 1 .
'

'11600502'163010000 0: 1: 1 1.708333 c2
;11600503_164010000 01 1 1 1.791667 3

'11600504 165010000:0- .1 1 1.966667 4,

,,
'

L11600601'80201000010 -4200 1 2.260833 1,

:11600602 80201000010.- 4200~ 1 1.708333 2

11600603:B02010000 0 4200 1 1.791667 3

4 - 11160060C 602010000 0' .4200 - 1- -1.966667 4 1

!

11600701.Cr -0.0 0.0 io.O 4-

211600801:0 0.0 0.0? :2.260333 1

11600E02?O- .0.0 -0.0: 1.703333 2 "

--11600803:,0 0.0J 0;0. 14791667 3L

1.1600804:0 -- :0.0 0.0. .1.966667 4

--11600401 0 C'.0 ' O.0: 0.0 4'

*:.

,'
~ s*********o*se,se*uoono*********co*ococoe

***** CORE.DUTLET~ '*o***

*****? HEAT LOSS *****-

7****.....*****o*****..*****.,******......-
'

3:

11610000 1 #12 2 '1_ _0.132114- i
= - '

,

11610100|0 1. ,

(1161010112! 0.133964
'11610102 1 0.135531
11610103:2. ?0.143864-_+'

M 111610104 f J0.20025o-
J11610105=2? -O.560256'

'L J11610106c1 .0.726920-
1:1161020101 2

E11610202 2 13'
L11610233 11 - ~ 5 :-

J '11610204:1- 8

L11610205 1 : 2 0-'
-

:11610206-15 ^11
1.

'11610301 0.-0- 11-

11610^00:-11
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, 4 7

._

~

h F11610401_616'.3 61 % 8 ,615.4- 346.4,-344.3- 342.2 ~ 3E6 325.5 3t9.0
~

+-
. .274.8 147.1 116.9: ,

'11610501 161010000'O 'l= 1 1.( 0233- 1
116106014802010000 0' ~4200 1 1.vv0!33- 1- !-11610701 0~ 0.0 0.0 0.0

_ 1' "'
11610801E0= 0.0 0.173513- 1.030833 1.
11610901 0. 0.0 :0.0 1.000833 1-e-

+- " ce********eeocene*o.**oe n******ues-e.oe***
;... * UpcER: cnPE . *****:

'

.
*****; | SUPPORT: PLATE *****
en*oo***o***on+aouco eoo*oconeco*contow**- D
*.,

'11690000~1 4' |1 1 0.0
'11690100 0 1-
1169010113' O.65400 :4

-
;e' 11690201 1 3,

7

11690301- 0.0; 3-
.

.11690400 -1
_11690401 562.B' . 578.1 592.0 605.2

,

~'
211690501 165010000'O 1L 0 0.1263155 l'-

*y .11690601,191010000 0 1~ 0 0.1263155 1.11690701~O' O.0 0.0 0.0 1
11690B01 0' 0.0 0,0 0.476667 1i- 11690901':0 0.0| 0,0 'O.476667 1

4 , *:

19enece*O*froccO50&OO4C4tontopoepOe44DDece.
***** ~

-***** '
UPPER : HEAD *****
? HEAT LOSS enoon

.

"59 , **eoon**nooonnoneo***ooksoo**en*****er***z -

t
'

*;<

11910000'2- '10 2 1c 0.134417
.

>

11910103 0; 1-
N.. -11910101'2 0.142750

>

. :11910102:1 0.146917:
?l1910103J2. 0.207292? , -;

~

11910104: 3 0.276042~
. 1191010511:. 0.442708N' 11910201 l' 2

11910212?.2- 3-
~11910203'l. 3-
L11910234'10 4:'

(11910205?5-
'

o,,

-11910001 0.0'19:
t E11910 00 -1.

_

"

k 119104011600.91 600.4 599.9' 405.4-'401.6. 398.3 '396.2:'394.2 -342 4
. ,

'

- +
. . . J331.4-.

11910412.:549.3 '548.7. 548.2 '369.5 366.1- 363,2; 361a3 350.n y;s;0=
- + -!

. -304.4
w: 11910501,192010000 0z

_1 . 1 1.965333- 1*

;119105S2Lin3010000;0g l' L1. :3.453333; 2
J11910601/800010000 01 4100f IE -1.965833- 1:119106021800010000J0; 4100 1 3.453331 2211910701 0; ' ' O' 0 - 0.0 0.3 2:
211910891o0 10.0 a0 . 0 1.965433 1.
011910C02 C 0.0 0;0 '3.453333 2
811910771,0

____

0,0.
:a

_ .0.0 0.0 2

f11920000.2- -10 2'- 1: 0.134417'

:119201T7 C 1-
-

2
1142010122 0.142750-,

-11920113 1 'O.146917
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11920103 2 0,207292
11920104 3 0.413542
11920105 1. 0.580208
11420201 1 2

11920202 2 3

11920203 1 5

11920204 1 8

11920205 8 9

11920301 0.0 9

11920400 -1
11920401 596.5 598.0 597.4 377.1 372.9 369.1 362.4 357.2 352.9

302.5+

11920402 546.0 545.4 544.s 344.7 3to.E 337.6 331.7 327.2 32.i.4
+ 279.5
11920501 191010000 0 1 1 0.476667 1

11920502 194010000 0 1 1 2.88031 2

11920501 B0001000C 0 4103 1 0.476467 1

11920602 E00010000 0 4100 1 2.0B033 2
-

11920701 0 0.0 0.0 0.C 2

11920801 0 0.0 0.0 0.476667 1

11920602 0 0.0 0.0 2.83083 2

11920901 0 0.0 0.0 0.0 2

*
4

4t # #U Do ceo # c00 00 e OOneer eof * 5 00 2 5 9 4e e 0 0 0 % 4 0 0 5 0 00
****e* LOOP PIPING C0"PDNENTS ****no

* * ** n o o s e o,*c o o en * * * * * * a r o* * c o n o c o * e n u i n o o.e

*

#O9dD44*D#o#4490###0494999000mosf0@e&o494
ennoo IMTACT LOOP *****

***** 3-IN SCH-160 PIPE ****o
**,.****enec*ooooo** s***** ouecoes**ocoe
*

*o*** BAND HEATERS ooo**

*

12001000 4 11 2 1 0.109333
12001100 0 1
12001101 2 0.145333 .

h12001102 1 0.145366 '

12001103 1 0.148470
12001104 3 0 . '. 5 8 3 B 7
12001105 1 0.161491
12001106 2 0.32615;

12001201 1 2
12001202 13 3
12001203 i n'

12001204 9 7

12001205 1 3 -

12001206 16 10
12001301 0.0 10
12001400 -1
12001401 555.8 552.7 550.3 543.5 548.5 545.4 542.' 539.5 539 2
+ 320.4 139.1
12001*02 555.7 552.7 550.3 548.3 546.5 Sc5.4 542.3 549.4 537.2

320.4 139.i+

120C1403 555.5 552.5 550.1 543.7 546.s 5'5.3 542.3 539.* 53o.1
+ 320.4 137.1
.12001A14 555.c 552.5 $50.1 543.6 546.3 Sc5.2 542.2 530.3 539.C
* 320.4 139.1
12001501 2a0040000 0 1 1 2. 5 0 0 T' 1

12001502 240050000 0 1 1 0.02333 2

12 0 G 14 7 3 . 2 4 all. 0 a 01 0 1 1 2.75433 3
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,.yk]n.
.

.
_ . . . . -- = - . - - . .. _ .__

.

t -x4,3
'

;g -
-

Y8
.

1120015041240070000JO- :11 1- 0.16667 412001601L603010000;0: 4 1500 1 2.50003 -1-~ 12001602: 2030100005 01 4500 -1 2.08333 2'
*

212001603 803010000'O ~ 4500 1 2.95633 3-12001604 803010000.0 4500 1 0.16667. 4'12001701 111- - 0.0 0. 0: 0.0. 'l12001702elli. 0.0 0.0. 0.0 21120017031111- 'O.0- 0.0 0.0 3 '

12001704 111 0.0 0.0 0.0 -4J 112001801'0 0.0 0.0 2.50000 1
-

112001602 Of 0.0; 0.0 2.08333 2
,

12001603-0 0.0- -0.0 2.95833 3
*

12001804 01 0.0- 0.0 0.16667 4H: <12001901 0' O.0 0.0 -2.50000 112001902 0- 'O.0 '0.0 2.08333 2'11200190310 0.0 0.0 2.95533 3i .12001904 0 0.0 0.0 0.16667 4 ;

.-

***** . HEATER TAPEL
:s

. ***** '
,

12002000 7 '8 .2 -1 0.109333
-12002100 0' l'
T12002101 2- 0.145633
12002102 1- ;0.145933-~ ~

12002103 2 20.156350
'30021042 0.323016
<102201'l- 2
102202L13- 3-4

002203:9- 15.

.2002204 16 7- '

112002301 0.0 ,7
e12002400 %1'
1200'2401 615.0 612.5 610;2 605.6- 600.6 595.7 351 2 145.4 -

,-12002A02 555.7. 552.8 -550.5--546.1 541.6 537.3 316.4 138.612002403 555.5' 552.7;-550.4 546.0 541.5: 537.2 318.4 -138.61'12002'04 555.71 552.9 550.6 .546.1 541.5- 537.2 318.4 133.6
,

~12002605 555.6-:552.6
.. 12002406_614.5 -612.4 ~-550.5.

546.0 541.5 537.1 313.3 '138.6610.5 606.7 '602.6 . 5 9 3.~ 5 400.4 - 240.7iT" '12002407J565.2' 563.2 561.5 558.'O 554.4 550.9 _369.4 -226.4zi2002501-201020000 0. -1 =1 0.727571 ~112002502 240050000 0 1 1 J 36374J 2
1

'12002503 240060000?O 1- 1 0.36379 3'12002304'261020000 0 .1 1 -0.36379- 4
:120025051262010000 0 1~ 1 '0.15189 -5
.12002566 30101000010 -1 1 0.72757- 6 * V~naZZLE.-120025071363030000 0 1 1 0.36379 7 * V-N0ZILE~m: 12002601L803010000 0- :4500 1 0.72757 ~ 1''12002602L803010003 0- 4500- 1 -0.36379 2

,

12002603,H03010000=0' 4500 1 0.36370 JF
T1200260*DR03010003c0 4500 1 '0'36379 4.

112002605 803010000 0 :4500 - 1 0 19189 -5
- -

' .12002606 904010000 ft ;4300 1 :0.72757 6e V-N0ZZLE
.

>12002607-804010007.0' c300 .0.36378- 7o V-N12ZLE-&

212002701~110 0.0-- 0.0 -0.0 1
-

12002702 110- 0.0' '0.0 0.0 2
12002763 110-' O.0 0;0 -0. 0 13

:12002704: 112' O.0 0.0 0.0 -4
.

12002705 112. 0.0 0.0- 0.0 5
12002706 110 0.0 -0.0 0.0 6
'12002707 112 0.0 0.C- 0.0 7
12002801 c 0.0- -0.0 0.72757 1-1200264? O 0.0 0.0 0.36379 2
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12002803 0 0.0 0.0 0.36379 3

12002604 0 0.0 0.0 0.36379 *

12002605 0 0.0 0.0 0.12189 5

12002806 0 0.0 0.0 0.72757 6

12002807 0 0.0 0.0 0.36378 7

12002901 0 0.0- 0.0 0.72757 1

12002902 0 0.0 0.0 0.36379 2

12002903 0- 0.0 0.0 0.36379 3

12002904 0 0.0 0.0 0.36379 4

12002905 0 0.0 0.0 0.19189 5

12002906 0 0.0 0.0 0.72757 6

12002907 0 0.0 0.0 0.36372 7

e
***** UPAEATED *****

.

12003000 9 5 2 1 0.109333
12003100 0 1

12003101 2 0.132333 -

12003102 2 0.349000
12003201 1 2

12003202 16 4

12003301 0.0 4
12003400 -1
12003401 614.9 609.5 605.0 360.9 147.E
12003402 615.0 609.6 605.1 361.0 147.3
12003403 555.7 549.5 545.2 326.9 140.3
12003404 555.5 549.4 545.2 326.9 140.8

.12003405 555.3 549.4 545.1 326.9 140.5
12003406 555.2 549.3 545.1 326.9 140.8
12003407 554.5 549.4 545.1 326.9 140.8
12003408 555.4 549.3 545.0 326.8 140.7
12003409 555.2 549.2 544.9 326.7 140.7
12003501 201010000 0 1 1 0.720833 1

12003502 201020000 0 1 1 2.49493 2

12003503 240040000 0 1 1 1.37500 3

12003504-240050000 0 1 1 1.64196 e

12003505 240060000 0 1 1 2.70446 5

12003506 240070000 0 1 1 2.61491 6

1200350I 261020000 C 1 1 2.11538 7 a

12003503 262010000 0 1 1 2.41411 8

12003509 263010000 0 1 1 0.59553 9

12003601 803010000 C 4500 1 0.720833 1

12003602-S03010000 0 4500 1 2.49493 2

12003403'E03010000 0 4500 1 1.37500 3

12003604 803010000 0 4500 1 1.64196 c

12003605 803010000 0 4500 1 2.70446 5

12003606 803010000 0 4500 1 2.61491 6

12003607 803010000 0 4500 1 - 2.1153a ?

120036a? 803010000 0 4500 1 2.41411 E

12C03609'603010000 0 4500 1 3.59533 9

12003701 0 0.0 0.0 0.0 9

12003801'O 0.0 0.0 0.21!665 9

12003901 0 0.0 0.0 0. 21E 6( 6 9

o

SDAGOOGD20CD43eGODes444CDO40%#400P0000400
***oo t': TACT LUDP **o**

'**no 2.5 - th SCH-160 AIPE ono*
*ee. o m o,nsouc eo ,* e u o o oo uo n nuec n on o ne w o
O

***** HEATE1 TaoE onono

a

12 0 0 +6 G ' il 7 1 2 1 0,C 3 ' 7 4 2
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b

,

i

!12004100 0- -- 1 '
L12004101 2 20.110792>

1

12004102 1 LO.119492
-12004103 2 0.130309 ;

12004104x2 LO.296975
'

- 12004201-'is ?W -12004202.13 L3
W 12004203.91 5

12004204 16' '7',

vt - ' .12004301 0.0 '7
157 112004400'-1

2,
. 12004401 615.1 612.8 610.'6 605.7- 600.) 595.1 345.3 143.7 '

'y f 12004402 615.1 ~612.S 610.6 605.7 600.3. 595.1 345.3 143.7*

12004403 615.1 -612.a:-610.6 605.7 600.3 595.1 345.3 143.7
~

12004404 615.1 612.8 610.6 605.7' 600.3 595.1 345.3- 143.?-
12004A05 556.4 553.6 551.4 546.7 541.7 537.2 313.2 137.1'12004406 556.4 553.6 -551.4 546.7 541.7 537.2 313.2 137.1 -

;12004407.556.4 1553.6 551.4 545.7 541.7 537.2 313.2 137.1
+ ^

:120G4501~201030000 0' 1 1 1.77146 1
12004502 202010000 0 1 1 1.99289 2

'

,

12004503-203G10000 0- 1 1 1 55003 3~

:12004500 203020000 0 1 1 0.B6573 4.

140045051240010000 0 1 1 0.88573 5'

12004506 240020000 0. 1 1 1.55003 6
12004S071240030000 0 1 1 1.77146 7

.12004601 803010000 0 4500 1 1.77146 1
120046021803010000 0 4500 1- 1.99289 2
12004603 803010000 0 4500 1 -1.55003 3
-120046041803010000'O 4500 1 0.68573 4 +

12004605 803010000_0 4500 1- 0.88573 5' ;12004606 803010000-0- 4500 1 1.55003 6'
12004607'803010000 0- 4500 1 1.77146 7
12004701!110 0.0- 0.0 0.0 ,1

!12004732.110 .0.0 0.0 0.0 2
-

12004703-.110 .0.0 . 0'. 0 0.0 3
112004704:110' 00 . 0 0.0 0.0 4
~12004705:,110- 0.0 0.0 0.0 5
.12004706.110 0.0 0.0~ 0.0- 6 '

-12004707 110 0.0 0.0' O.0 7
s .12004801'O 10.0 c0.0 0.177024 7
[s _

w
L12004001 0- 0.0 0.0 -0.177064- 7

,

n
;

g .*onn*1 UMHEATED ene**
n:s:

.12005000'7- 5 2. 1; 0.08?542a

.12005100|C -1
.

'
.

:12005101.2- 0.151042
120051G2 2

6 b12005 2 31.11,',
0.317709

, ,

2-
'

120G5292:16' 4:

_ :12005301 0.0 24-
12005400 -1;
12005401 615.1s :610.1, 606.1- 355.9 146.2

~

s12005402 615.1: |610;I - 606.11 355.9 146.2'

"1200S4031615.11'610.1 E606.'11 355.9 '196.2,

12005404.615.1 610.1 606.1 -355.9 146.2-x

c12005405 556.2 -550.4 546.4 322.4 139. A-
c12005a061556.2- 550.AJ 546.4- 322.4 139.4
12005497 556.2 550.4 L546.4 322.4 139.4
12005501 201030000 0- 1- -1 0.7710A 1
12005502.2c2010000 0 1 1 0.46044 7

-

'12005503'20301300^ 0 1 1 2.35539- 3
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a. ,

*

| ')
> -'

-.

20055041203020000-31- 1- 1 1.24052 4
-

1120055051240010000 0- 1 L1 0 37385 5 j
- 12005506"240020000 0' Li~ 1 2.11622 6 !

.

Er -? 2120055071240030000 0 1 1 -1.01271 7
,

- 120056013603010300 0 4500 1 0.77104 1.
,

'12005602.803010000'O 4500 1 0.46044- 2 H

12005603 803010000 0 4500 1 2.35539 3
,

1 4500 1 1.24052 4 -L12005604~A03010000 0 '
1120056051803010000 0 4500 1 0.57385 5

*

12005606"903010000'O' 4500 2.11622 6
, ,

12005607 803010000 0~. 4500 1 1.01271 7
-

112005701'C- 0.0 0.0 0.0 . '7 ,

12005301~0 0.0 0.0 0.177024 7

12005931:0 0.0 '0.0 0.1'7034 7 ,

_

-o
******on.cono****2no*oo.** *** .no**eo... .

***** 590 KEN LPCP. - *****
****o- 11 5 --lM SCH-160 PtPE wee **

.....o******one.*no***o***o***2c.coor* a*.
*

.s

***** -BAND HEATERS *oe**
,

|*
-

13001000:4 11 1-- 2 -1 - 0.055750-
113001100E0~ ls
-:13001101 22 10.079167
13001102 1 ~0.079200

11300110311' O.08160L
#? -13001104~3| E0.092221

13001105-11 -0.094825-
'

'13001106 2: -0.261492
,13001201 11 :2
-13001202.13 c3 '

13001203 li 4

E13001204 9L ;. 7 ;_
t

113001205)1= -.8.
~

- pl3001206716 -10
21300130110.0 =10.
L13001400--is
130014012566.3 564.5 -563.0 561.4 561.1 557.9 354.5 551.9 551.6.

-

E+: - 355.0 .217.2
13001401 566.11-564.311562.3' 561'.2 560.4 1 ~557.7 $5A.6 551.6 :551.4
+ ~ 334.0 217.1: .

560.4 2 56G.6 557.c 554.3 -551.3 951.0 ,l
s 4

-13001'031565.4 564.0 562.5' -' '

!=354.6 '217.0
, . .

!

+' --,

13001404.565.6- 564.01 562.4- 560.9 560.5 1557.3! 554.2 551.'2 55c.9--

=+ . '33A.a 216.9'-

13001501"340040000 0 1 -1 2.29167 7.

c13001502.340050000:0 11 1- -2.08333 2.
-

-130015031:34006000010 1 1. 3.20533 3
-13001506 s340070000 0 1 21- 0.20233- '

1-130016019804010000 0 4300 1 2.29167; 'l

'130016021 804010000 Oi '4300 l' 2.08333 2

13001603-804010000:0 4303~ -1 3.20a33 3
4

1300160W E04010000 O' 5A300- l' 'O.23633 4

_13001701'111- 0.0- 0.0 0.0 1

?13n01702?111 0.0_ 0.0 0.0- 2

:13001703711F_ 0.0; -0. 0 ~ OLO: 3
13001704 111? 0.0- 0.0 0.0u u-

' 13001d01'0: 0.0 0.0 0.11150 41-

13001901 0 0 . 0. 0.0- 0.11150 4

. -: e .*
p e e o es -

. hE4TE9 T/.ME **one

1
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._

''

75-A

~ 00 00 n.0 011 70720031-
6 00 00 -0 01 011 60720031:
5 00 00 "0 0: 011-.507200311
4- 00 00 00 1011 40720031|
3 00 00 00 011-'30720031-
2 00 :0,0 0;0 i0111.20720031J

+

1 00 00 0 0' -011-1^72n031,"-
41- _.60533 0 -1 0034 0 00001040( 4162C031 <

al 60533 0 1 0034 0 000010400:31620031
12 1 60533 0 11 '0034 :0 000010408021620031
-11 60533 0 1- -0034-- 0-000010408-11620031014 -aA638 O 'l 0034 10-000010406 01620031:

9' 68638 0 1 003c- 01000010'0E 90620031
~3 62043 1 1 0034- 0 000010409 60620031| J'

7- 31076 0 * 1 ,0034- '0:000010408L70620031
b; .6- 31076 0 1 003a- 0 00001040A 6C6200311

,

.
'S- 31076 0 l' )0034 -0=000010400 506200311"

.

4 91500 1 ;1- -0034 0 000010406.-406200311,

3 62043 1 1 003c' 0 000010406 30420031?2- 05086 2 :1 - 0034 =O?.00001040520620031$1' :6053340 1: -0034 *0 000010408a10620031
ni 60533 0 15 1J '0 000020343-

:0 000010363 41520031:
--

31 60533 0~ 1 1- 31520031-
21- t60533 0 1 1 0=000010263421520031!-

*
,,

11 60533 0 1 1 10 000010163 11520031~
01 BS636 0 1 1- 0 000060043t01520031~

9 3863e.0 1 'l 0 000350043-90'520031~'

E 62043 1- 1 1 0 300040043:50520031-
31076
31076 0

1- 1 0 0000300u?>lC52003117
6 0 1 0~000020043i60520031
S . 31076.O 1 0:3003100A3 50520031'

4 91500 1- 1 1 0 000050133-40520031x
3' 6204341 1 1 0-300040133!30520031-

'

*

*
2 ~35086 2 1 lo 0 000^30133 20520031' :
1 60533 0 1 1 '0 000020103 10520031;

3 512 6 153 0 945 5 355 3 555
-

9 265 4 465 i

9 265' 4.c65 -2 665141"20031-=3 512 6 153' 0 945 5 355' 3 355 055 3142OC31

3 512
512 6 153 0 945- 5 355 3 655- 9 265 -4 465 2 665 214207'1

'

s

'3 512 -6 153L'0 445
6 153 0 945 5 355 3 555 9 265 4 455 -2 665 11A20031-

3 5 355 3 555 0 265 4.A65 0. MS 01A20031
3 512 6 153- 0 965 5 355 3 655 9 265 4 465: ~2 663 90A20031

4

3 512 6 153 0 945 5 355 3 855 9 265 4 465'<2 665 60420031
'

a 3 512' 6 153 0 945 5 355- 3 855 -9 265 4 4651 i 665 73t20031 <

? 3 512 6 153 0 945 5 355- 3 855 --9 265 4 465 2 665 60420031-,

3 512 6 153 0 945 3 335 3 855 9 265 4 465 665-504200315 7
2 516-404200317 922- 5 973 9 595 0 106 5 606 5 116 0 316 0 <

822 8 973 9 595 0 106 5 606 5 116 0 316 0 516 304200317 822 . 8 973 9 595
,

0 5 606 5 -0 316 0 516 20420n31-7

0 106 :5 1167.E22 8 973 9 595 106 5 606 116 0 316 10 516~10420031
.

f

1- 00620031 ,

4

7- 0 0-10320031-
i 61".30220031

' '7- 40220031=
-5 - 9-

.-

3 31 20220031
2 1-10220031-

053652 0-
0 2=40120031L ''

486980 2:30120031-
-762970 0-- 'l 20120031 = 'n'

761970 0 2 10120031 =

'

1 0 00120031- ic
I '057550.0 1f 2- F 41:00020031

,

a *-

-- - . . - . . . . - - - - . _ , , . - - - . . -~ . - - .
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$

''
< ,

a I

_.
*

113'0027031110/ ~ 0.0- 0.0 0.0 a t
t

-13002709 110 0.0 0.0 0.0' ' 9
q;
' :13002710 110t 0.0 0.0- 0.0 10

'130027111110 0.0- 0.0 0.0 11.
x ,

13002712il10' O.0 0.0 0.0 12 ,

.

--13002713 110 -0.0 0.0. 0.0 .13

J13002714 110- 0.0 0.0 0.0 14*

13002801 0- 0.0 0.0 0.11150 14
,

>

113002901.0 -0.0 0.0 0.11150 14
.

-

*****. UNHEATED once*

~

13003000?15 5c 2' 1 0.055750
| , ,

.

f13003100'0- -1
13003101 2 0.10253A-
'13003102 2 10.269251-
s13003201 1 2:'

g - 13003202t15 .a-'

.
:23003301 0.0 4

13003400 -1-
1300 340L - 614. 9 . 611.1 608.1 392'.3 235.0
130034021614.9: 611.1 608.1 392.3 235.0

s

113003L03-614.9 611.1 uCB.1' 392.3. 235.0 ,

.

t130034041614.9- 611.1 '606.1--392.3 235.0
de *13003405|-365.L -562.2 -559.5- 362.2 221.0

|13003c06~565.6 562,2 559.5 362.2 221.0 '

13003407J565.CD: 56?.2 559.5- 362.2 221.0.

13003403 565.8= 5 6 2.~ 2 ' . 55 9.5 - 362.2 221.0-
'

<

13003409 '65.8 -562.2 559.5 362.2 221.0
-13003 A 10 . 5 65. 8 L --5 62. 2 559.5 362.2 221.0 ,

'

130034114565.8- 562.2 559.5 362.2 221.0
: 13003 A121565 '. 8 562.2 559.5 362.2 221.0'
13003A131565.5.7562.2 559.5 -362.2 221.0-- *

'

r -13003A14:555.8 562.2' 559.5 362.2 221.0i

713003415.565.Si 562.2''559.5: 362.2' 221.0
1130035017301020000nO ~l' 1 2.69923 1

L130035021301030000.0- 1_ 1 0.55379 2
, .

513003503'301040000 O' 1= 1 _2.43943 ' 3'
-

-1300350AE301050000,0 1 1 0.99214 -4:

13003505N34001000040 1 .i 0.95136 -5

-.1.3003506 L3400200010 ? 1 11.63170 6~

1300350713c0030000-0 1 1- .0.71779' 7

L1300350B(3400L0000-0- 1 l' 11.21302- B- ,

s - ?13003509c:340050000:0 1 ~ 1 2.29891 9-

>130035102 340060000 - 0.-- _1 1' -3436615 10.~

c13003511 34007000010L 1-- 1- 2.0883' 11- _ ;
'

:13003512E361010000 0- .1 1 1.63494 12-

13003513 f 367,010000: 01 1 1 J0.42077' 13' '

(E 130035.14 353010000-(L 1 1 -0.55661 14-..

'13003515j363020000 0- 1- 1 1.99911- 15--

'1300360L B04010000 0 4300-- 1 2,89923 1

:13003602 404010000 0- f4300 1 0.55379 ll

13003603 Ec4010000f0: 4300 1 2.43943 3
4

13003604.40p010000 0. 4300 1 0.49214 4

$13003665'~804010000 0' 4300 1 0.95138 5
-

'

E 13003606 E04010000 0 - 6300 1 1.63170 '6

13003607 00A010000 0 4300 1 D.71779 7

130036?8 t04010000 0 6300 1 1.21603 *

13003600.804010000 0 4300- 1 2.;4971 9

," 13003610l?04010000 0 4300- 1 3.36615 10

113003611 E04010000 0 4300 1 2.0e434 il

13003612 Rv401Y)3r 0 4303 1 1.63c x 12

A -58
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_ _ _

130036t3 604010000 0 4300 1 0.42077 1?
~13003614 d34010000 0 4300 1 0.55661 14
13003615 304010000 0 4300 1 1.99911 15
13003701 0 0.0 0.0 0.0 15
13003601 0 0.0 0.0 0.11150 15
13003901 0 0.0 0.0 0.11150 15
e

******eooconce.,*.ecemoce,noence*a**e.**o
***** VESSEL t!OZZLES ***ue
***** 3- IN SCH-160 P!PE aor**
e,oon*no**connecoencone**woacocc*ocueece*
*
***** UMHEATED a***e
*

13004000 2 5 2 1 0.109333
13004100 0 1
13004101 2 0.145833
13004102 2 0.312500 -

13004201 1 2
13004202 16 4
13004301 0.0 4

13004400 -1
13004401 614.48 612.41 610.50 406.18 243.03
13004'02 565.16 563.19 561.45 374.38 228.4E
13004501 301010000 0 1 1 0.61160 1
13004502 363030000 0 1 1 0.01239 2
13004601 304010000 0 4300 1 0.61163 1
13004602 604010000 0 4300 1 0.91239 2
13004701 0 0.0 0.0 0.0 2
13004801 0 0.0 0.0 0.218666 2
13004901 0 0.0 0.0 0.213666 2
.

#*OO90#eyOuf04000e*C#DOOMCOOO#400 COD 9090000E#4
****** S/G CCHDCHENTS **o***
***e****coueno***acewoooooocueoneno**ounone*oe
*

*O*Cu*BOpop4Guo3Co##*4*D#00000000#D000000
***** INTACT LCOP cuo**
*****ooo**o*euo**ce***nonunoco*ono***ue*o -

*

**noo U-Ti5? E 3 ( UPSIDE ) *oe*o
*

12200000 4 5 2- 1 0.032375
12200100 0 1
12200101 L 0.036458
12200201 5 4

12200301- 0.0 4

12200'00 -1 -

12200401 5el.c3 '572.95 564.6e 556.63 549.77
12200402 575.10 564.48 562.04 555.7E 549.67
12200473 569.18 563.79 556.54 553.46 5 4 F. , 4 7

12200404 564.82 560.31 555.93 531.67 547.52
* 47.7' "M3 1
* 47. 00 3
* 40 90 4
o DPGINAL 47. MS 1
o

4 7 . 4 6 5 0 T. ' J 3
* 'eo.06 3 8 200 4

12200501 22nn10000 0 1 1 64.4152607 '. e x 1. 3 5
12200f02 22002000^ 010000 1 1 64.0777500 3
12200503 220000000 0 1 1 54.0929070 6
1?2Mp1 0001cciac 0 1 1 A c . 415 h 9 7 3e s 1. "i

i

A-59
s
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- - - _ _ _ - _ - _ - _ _ _ _ _ _ _

12200602 600020000 01c000 1 1 64.07775'? 3

122006S3 500040000 o 1 1 54.092907 n

12200701 0 0.0 0.0 0.0 4

12200801 0 C.0 0.0 29.5000 '

12200901 0 0.0 0.1629s49 29.5000 3
r

12200902 0 0.0 0.2353660 29.5000 -

j
.

*

***** U-TUBES ( 00WNSIDE ) *****

*

12210000 4 3 2 1 0.C3?375
12210100 0 1

12210101 4 n.036458
12210201 5 4

(12210301 0.0 4

12210400 -1
12210401 561.12 557.33 553.64 f50.06 546.57 (
12210402 557.43 554.37 $51.35 5 4 P. 4 2 545.$6
12210403 554.46 551.93 549.49 547.10 544.7a
12210404 551.45 549.23 547.17 545.12 543.12
12210501 2200$0000 0 1 1 54.0729070 1

12210502 220060000 010000 1 1 64.0777501 3

12210503 220080000 0 1 1 ',4.4152447 c l12210601 600040000 0 1 1 54.0929070 1

12210602 600030000 0 1 1 64.07775CO 2 {
12210603 600020000 0 1 1 64.0777500 3

-

12210604 600010000 0 1 1 64.4152477 4

12210701 0 0.0 0.0 0.0 4

12210801 0 0.0 0.0 29.50 4

12210901 0 0.0 0.232366 29.50 1

12210902 0 0.0 0.162994 29.50 4

.

***** 5EC0hDA9Y MEAT LOS5 (PISER) **o6e

*
16000000 5 13 2 1 0.245364
16000100 0 1

16000101 2 0.366332
16000102 1 3.370833
16000103 2 0.332400 = =
16000104 1 3.334900
16000105 1 0.306000
16000106 1 0.343500 3

16000107 2 0.947917
'6000109 2 0.697917
16000201 la 2
16000202 15 3
16000203 1 5

16C00204 15 6 -

16000735 1 7

16000206 15 3

16000237 1 10
16000208 16 12
16000301 0.0 12
16000400 -1
160004^1 535.3 600.9 436.3 L35.3 485.2 4r5.1 433.8 'a].6 437.5
+ LB2.1 AA1.7 43^.5 387.5
16000632 537.a 524.7 515.1 513.7 513.6 513.5 512.1 Sil.' * 10 . -

510.2 501.8 455.1 409.0*

1600C403 537.7 526.1 516.7 515.3 515.2 315.1 513.3 i 6 517..

/ 511.? 511.6 456.5 610.2
1(00CL"4 537.6 526.0 $16.6 515.2 515.1 515.3 513 7 513.6 512.2

$11.7 511.3 456.4 c10.1+

l' q NA '' 537.5 *25.a 515.6 515.? 315 1 * 4.3 513.' 512.- 517.1

A-60
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6?

!

+ 511.7 511.3 456.3 410.1
16000501 600010000 0 1 1 6.8039055 1
16000502'600020000 010000- 1 1 6.7661574 3
16000503 600040000 0 1 1- 6.39f'472 4
16000504 606010000 0 1 1 1.17$254194 5
16000601 805010000 0 4400 1 6.803B055 1
16000602'B05010000 0 4400 1 6.7681574 316000603.F05010000 0 4400 1 6.3963472 4
16000604 605010000 0 4400 1 1.175854196 516000701 0 0.0 0.0 0.0 5
16000801 0 0.h 0.0 0.0 5
16000901 0 0.0 0.0 0.0 5
d

***** SECONDARY HEAT LOSS (s-DOME) *****
*-

16701000 6 5 2 1 0.671833
16701130 0 1

16701131 2. 0.750000 l
16702102-2 1.000000
16701201 1 2
16701202 17 4
16701301 0.0 4
16701400 -1
16701401 537.49- 536.97 536.54 437.66 344.69
16701402 537.47 536.94 536.52 437.45 344.69
16701403-552.51 552.05 551.62 450.05 353.44
16701404 552.51 -552.05 551.62 450u05 353.44
16701405 552.51 552.05 551.62 450.05 353.44
16701406-552.51- 552.05 551.62- 450.05 353.44
16701501 601010000 0 1 1 1 500000 1
'16101502 602010000 0 1 1 2.2871875 2
16701503 602010000 0 1 1 2.2671875 3

-16701534 701010000 0 1 1 1.500000 4 * 6-LOOD16701505 702010000 0 1 1 2.2871875 5 * 5-louo
16701506 702010000 0 1 1 2.2671875 6 * 6-Loco16701601 805010000 0 4400 1 1.500000 1
16701602 805010000 0 4400 1 2.2871875 2

.. 16701603 805010000 0 4400 1 2.2871875 3"

16701604-P06010000 0 4400 1 1 500000 4 * S-Ln0P16701635'806010000 0~ 4400. l' 2.2871675 5 * B-La;1P
16701636 606010000 0_ 4400 1 2.2671875 A * - B-Lfjap
16701701 0 0.0 0.0 0.0 6- <

16701801 0 0.0 0.0 1.500000 1
:

'

16701&O2~0 0.0 0.0 2.2371675 3
16701801 0 0.0

'
'16701304-0- 0 . 01

~ 0.0 -1.500000 4 * B-LOOD
,,

0.0 2.2971875 6 * S-LOOD k

16701001 0 0.0 0.0 0.0 6
,.

,

SEC0f!D Ai1Y HE AT . LOSS- (Dil 0MM ** ***- *****
*

16703000 10- -5 2- 1 0.3965001
'

116703100 0 .1:
16703101-2 0.447917
16733102 2 0.697917-
16'03201 1 2
16703202 17. A
1670330110.02 4

-16703600~-1
16 703L01 - 5 3 7. 4 8 .- 537.09-'536.79 430.59 337.62 :16703402 537.47 537.11 536.52- 430.62 337.65

-16703473 ?37.-54~ -537.24 536.95 430.73 337.79
157034 N* 537.57 136.53- 535.90 '. 7 7 . O 3 3 '. . Od

A .6 1
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- . -- _ - _ _ _ _ _ - _ _ _ _ - _ _ _ . _ _ _

16703405 307.62 431,75 476.11 370.55 214.39
1670340S 552.51 552.14 551,E7 442.5A 3a6.12
1670390f 552.55 552.21 551.91 442.62 3c6.15
16703463 552.64 552.17 551.51 442.54 3a6.09
16703409 548.29 543.92 542.21 439.0A 340.13
16703410 491.37 483.15 480.42 394.32 334.60
16703501 602010000 0 1 1 1.3743747 1
16703502 603010000 0 1 1 7.4762500 ?
16703503 603020000 0 1 1 7.9103334 3
16703504 603030000 0 1 1 7.9103334 4
16703505 603040000 ' i 1 7.95250c0 5
16703506 702010000 0 1 1 2.2877054 6 9 P1

B-L
16703507 703010003 0 1 1 6.6358363 7 -

16703509 703020000 0 1 1 7.9109.33 3 e 9m
r P-L

16703509 703030000 0 1 1 7.8275000 9
B-L

16703510 703040000 0 1 1 7.9629167 10 o

16703601 805010000 0 4400 1 .1.3743749 1
16703602 805010000 0 4400 1 7.476257" 2
16703603 E05010000 0 4400 1 7.9108334 3
16703604 805010000 0 4400 1 7.9108334 4
16703605 E05010000 0 4400 1 7.9525C00 5

BL
167036c6 806010000 0 4400 1 2.2877056 6 -

16703607 506010000 0 4400 1 6,6333363 7 * 0-L
R-L ,

16703609 806010000 0 4400 1 7.910R333 8 t

16703609 806010000 0 4400 1 7.8275000 9 r D-L
n-L

16703610 E06010000 0 4400 1 7.9629167 10 e

h
16703701 0 0.0 0.0 0.0 10

16703801 0 0.0 0.0 0.0 10

16703901 0 0.0 0.0 0.0 10

*
o

RISER TO D0',NCOMER *e*****o**
- e

16003000 $ 6 2 1 0.245364
16003100 0 1

16003101 2 0.36S333
16003102 1 0.370833
16003103 2 0.332400
16003201 14 2

~

16003202 15 3

16003203 1 5

16003301 0.0 5

16003410 -1
16v0J401 534.85 437.50 483.E5 505.1o 507.53 511.04

16003414 537.99 536.30 537.31 537.61 537.64 537.69

16003403 537.87 537.64 537.64 537.62 537.63 537.65

16003404 537.72 557.49 537.49 537.50 $37.51 537.54

16003405 537.54 537.45 537.61 537.50 537.57 537.59

16003501 60001.000n c. 1 1 1.1486944 1

16003502 600020003 010000 1 1 1.1426750 3
4

16003503 6a0041000 0 1 1 1.079902a

16003504 506010000 0 1 1 0.198520?33 5

16003601 603040000 0 1 1 1.1436944 1

16003602 603030000 0 1 1 1.1426759 2

16003603 603020000 0 1 1 1.1426759 3

16003604 603010000 0 1 1 1.0711023 4
*

16003605 402010001 0 1 1 0.1'352C430
16003701 0 0.0 0.0 0.) 5

14003301 0 0.0 0.19352495 ".0 3

4
160038'? 1 0.0 0.234145912 1.J

16003613 3 0.0 0.27476611 1.7 5

16003001 3 0.0 0.16?a33317 :.3 5

0

A-62
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-.

*eeno**e. .no....,***coneene**n**ove*enee
***o* naar.E'l LCOP *****
me ee**eevoo**c.o *esenato o**o eno**ce,e
*

***** U-TU3ES ( UPSIDE ) *****

13200000 4 - 5 2 1 0.032375 ?
13200100~0 1

#13200101 4 0.036458
13200201 5 4

13)o0301 0.0 4

| MtJ400 -1
3?ti 01 568.66 $91.53 "74.69 $67.9) 561.45,

1,1vv402 5B2.54 576.A5 571.32 '565.94 560.69
13200403 $77.33 572.06 568.52 564.21 560.01
13200404 573.40 569.95 566.26 562.67 559.17 ORIGINALo

13200501 320010000 0 1 1
'

22.246176 1 * 15.92514
'

13200502 320020000 0 1 1 ?1.917000 2 o 15.555
13200503 320030000 0 1 1 22.150324 3e 15.??165
13200504 320040000 0 1 1 13.813396 4 11.~3914e

13200601 700010000 0 1 1 22.296176 1 * * 1 40
13200602 700020000-0 1 1 21.917000 2 e
13200603.700030000 0 1 1 22.150324 3e
13200604 700040000 0 1 1 15.813395 4 e

13200701-0 0.0 0.0 0.0 4
13200001 0 0.0 0.0 29.5 4
13200901 0 0.0 0.19553B 29.5 4
e-
***** U-TUBES ( DOWNSIDE ) *****
e *

13210000 4 3 2 1 0.032375
-13210100.0 l'

13210101 4 0.036459
13210201 5 4 -

_13210301 0.0- 4

13210400 -1
13210401 570.661 567.50 564.43 561.44 558,54
13210402 567.76' 565.23 562.77 560.32 558.05
1321040' 565.35 565.23 561.24 559.33 557.43
13210404 563.04 561 20 559.53 5$7.93 556.32-
13210501 3200$0000 0 1- 1 13.S13396 1
13210502~320060000 0 1 1 22.150324 2

'13210503 320070300 0 1 1 21.417000 3
13210$A4 320060000 0 1- 1 22.296176 4 -

-13210601 700040000 0 1 1- 11.813396 1
13210602 700030000 0 1 1 22.150324 2

13210603 700020000 0 1 1 21.917000 -3
13210604'700010000 0 1 1 _22.296176 4
13210701 0- 0.0 0.0 0.0 4

:13210001-0- 0.0 0.0 29.50- 4
13210901 0 0.0 -0.195538 29.50 4
#

***** SECONDAQY' HEAT LOSS (RISER) ***e*
..

17000000 5. 13 ~2 1 0.172413
17000100 0- 1.
17000101:2 0.35$507
17000102 1 0.359997

'17000103 2 .0.371030.6

1.7000104 1 A.373530
=17000105~1 0.396009
17000116 1 0.343500

A-63
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r

h~

17000107 2 0.447917
'iT000108 2 7.6979174,

17000201 14 '2
~ 17000202'15 3

17000203 1 5
117000204 15 6

17000205 1 7

.17000206 15 9 '

17000207 1 ' 10
,

17000203 16 12
,

'17000301 0.0 =12 i
17000400 -1 '

17000401 529.66 482.60 467.37 466.14 466.03 465.92 464.7?
'

+ 464.42 463.38 452.99 462.63 413.79 372.94
17000402 550.23 513.49 4c7.92- 496.56 496.44 496.33 495.05 ,

'
+

. 494.64 493.46 ~493.04 492.64 440.06 395.85
17000403 552.01 515.16 499.50 498.12 498.01 417.83 496.61

'

+ 406.20 495.00- 494.53 494.19 441.41 :97.03
17000406 552.17 525.02 509.56 506.14 508.02 SL7.90 506.56

=

4

+ 506.14 504.90 504.46 504.05 450.04 404.50
17000405 552.39 531.08 515.97 514.54 514.42 514.30 512.92-

+1 512.50 $11.21 510.77 510.36 4$5.56 409.42
117000501 700010000 0= 1 1 7.0624200 1
17000502 700020000 0 1 1 7.6275C00 2
17000503 700030000 0 1 1 7.9108300 3
17000504 700040000 0 1 1 4.6359330 4
17000505 706010000 0 '1 1 2.2977070 5
17000601 806010000 0 4400 1 7.9629200 1
17000602 806010000_0 4400 1 7.8275000 2
T7000603-806010000 0 4400 1 7.9108300 3
-17000604 806010000 0 4400 1 -6.6358330 4
17000605 806010000 0 4400 1 7. ;77070 5

s

17000701.0 0.0 0.0 0.0

17000801-0~ 0.0 0.3364087 0.0 5

17000901 0 0.0- 0.0 0.0 5

-..

_ RISER TO 00VNC09ER ***9******
e

17003000 5 6 2' 1 .0.172410
17003100 0 t

-17003101 2 0.356597,

17003102 1 0.359097
17003103. 2- 0.371030

L17003201-14' 2-
:17003202 15 3
'17003203.1' 3
17003301i0.0 5 '

L17003400 -1
170034011530.00- '490.04 4n5.21 441.77 492.72 4?4 19

-17003402 551.24 539.06 544.09 548.40- 543.94: 549.54
17003403 552.60 546.37 -551.84 ;552.59--552.65 552.71
17003404-$52.62. 550.32 552.31 552.57~:552.59 552.61

^ 17003405 552.55: 552.54 552.57 552.59 552.50 552 59
--17003501 700010000 0- 1 1 0. 44 2 3 % $ l''

17003502 700020000 0 -1 1 0.4348611 2
-

'

17003503 700030?00 0 11 1 0.4396907 3

17003504 700090000'O 1 1 0.3636575 :4

17003535.706010303 0' 't 1- 0.1270443 3
~170036011703043000 0 1 1 3.4423963 1

17003602170303300? O t 1 1.43o'511 2
-17003633 70302099^ 0 1 1 3.4394737 )
'17003034 763n110r) 9 1 1 0.3686573 -
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.

170036?5 702010000 0 1 1 0.127?94% 517003701 0 0.0 0.0 0.0 5
17003331 0 0.0 0.33040B7 0.0 5
17003901 0 0.0 0.278s26?9 0.0 5
.

4

9mamammemmemmammanammassmammassammemanzasummuuassnaammessammansassamme
*

**** wEAT STPUCTURE MATERIAL PRDDFRTIES <>e**
D

9mommamaswammuseumsgmuunnusmusmessmansmaansmaammansuswamammewauunvaeus
.

.

.***co,.,co.c.43eouo.co..oe.oeac>wc***.oo
***** 316L STAINLESS STEEL *****
se .oo.nocoouuvoor,>..on ...oo*2 2...oo4+
e

20100100 TBL/FCT:1 1 1 ~

* TE"P. COND. TEMD. C]hD.
20100101 32.0 0.CC215 100.0 0.00215
20100102 400.0 0.00306 1600.0 0.00397
20100103 '000.0 0.00397
* TEMP. CP. TEMD. CP.
20100151 32.0 61.30 400.0 61.3C
20100152 600.0 64.60 800.0 67.10
20100153 1000.0 69.35 4000.0 69.30
e

eve ***oeo .oeconne n-o.oe ne... .ooe.coee.
***on AVERAGE TWO DHASE *****
o...oe,.. 4o......ooo*+=ooee....oooooo*.
.

20190200 T3L/rCTN 1 1
* TEMo. CCFO. TEMD. CONO.
20100201 32.0 0.000006 212.0 0.000006
20100202 572.0 0.000008 A000.0 0.000008 "
* T E' tP . CP. TEPP. CP.
20100251 32 0 1.0 212.0 1.0
20100252 572.0 64.0 4000.0 64.0
. -

sugoopneSGCOD0%eed4UO444DOOOOoO@eobeOd490
nonov SORO*! NITRIDE ooooo
no o**ooooooce,oco. no**ano.*noac,3oco.co.
*

20100300 inL/FCTM 1 1
* '

TE"P. COMD. TEMP. CCND.
20100301 32.0 0.00255 200.0 0.00261
20100302 500.0 0.00216 1000.0 0.0017L
20100303 1500.a 0.00133 2000.0 0.^' 'T
2010033* 2500.0 0.000471 3000.0 0.0
20100305 330n.0 0.00007c cc00.a 0.r
* TE"D. CP. TEMO. CD,
20100351 32,0 37.50 A00.0 37.5
20100352 P.00.0 '!.3 1200.0 Se.5

-20100353 1600.7 58.3 2100.0 60.0'

2010035a 2nna.0 61.a0 3460.0 62.5
20100355 i.000.7 62.5
o

# u o o Q # 4 o o o n 9 e o o o s e o o u D 0 9 E O 4 0 4 e re O 4 a 0 9 fe 4 0 0 0
400eo ( ]?j$Y4NT A)j 00004

n o o o o o o o o e c O o o o a o n n e. t o n n o o o c u o p e o 3 e s o o n o s
4

2OI,1) C l= * ) I E L / 7 ;', T ' 1 [
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YI
,

i

e- TEMP. COSD. TEMP. CONO.
20100401 0.0 0.00389 3000.0 0.00339
20100402 4000.0 0.00380
e TEMP. CP. TEDP. CP. |

20100451 32 0 56.00 212.0 56.0 ;

20100452 572.0 61.0 932.0 67.0
20100453 1472.0 73.0 2192.0 78.0
20100454 2552.0 84.0 3000.0 90.0'

20100455 4000.0 90.0 |,

*
*ene****ovoo.co....... ae .ceocevane**o.. ;

**o.* (NCONEL 600 ***** i

ee.*e. ....**ece...e**ceeneo*** sencon. e
e

20100500 T6L/FCTN 1 1 !
'

* - TEMP. COND. TEHD. CON). '

- 20100501 52.0 0.0'0236 100.0 - 0.00236
20100502 300.0 ' O.00267 500.0 0.00274- !

20100503-700.0 0.00322 900.0 0.00350.

.20100504 1100.0 0.00378 4000.0 0.03376 i

* TEMP. CP. TEMP. CP.
- 20100551 32 0 - 52.225 4000.6 52.225 -

,

e

eene*** .co*.** ee....** ..........e. '***
....o- GRAFull- * o***

'enoo*o,e,..ono.ne***,vo**o**..oe**aceae..
*

20100600 TBL/FCTN -1 1
* TEMP.- COND. - TEHD . - COND.
20100601'32 0 0.000799 250.0 0.000799 r

20100602 500.0 0.000683 750.0 0.000579 <

- 20100603 1000.0 0.000509 1250.0 0.000*34
- 20100604 1500.0. 0.000464 2000.0 0.00C463 a

20100605 3000.0 0.000486 4000.0 0.000486
*

. TEMP. CP. TEMP. CP.
20100651 32 0 11.9 80.4 11.9
20100652-170.4 14.7 260.4. 17.15

.20100653 350.4- 19.6 440.4 21.35
;

20100654 530.i 22.4 620.4 23.B ~
j20100655 710.4 25.2 600.4 25.32

20100656 4000.0 26.32 *

. u.

**o*****o*,*nouesnoo***eco.o*o,*oe *ne.o*
.***** COPoER CA.102 *****

~,.

********no**ovo***,oe*e*o**o*eone****oco,
o

20100700 TAL/FCTH '1" 1
,

*: T E* !P . - . C0t.D . =TEPP. COND. -- .

20100701132 0 0.0622 212.0 0-0606-.

'20100702 572.0 0.05B9 932.G 0.0575 '

"20100701 4000.0 0.0575
u TEMP. CP. TEMP. CP.
20100751132.0 51.336- 4000.0 51.336-
.

'

****e owo no4* eoo ao nsoe * *oo won **oo*n o nc e nc e
***** .. CAL.TE9P (NSULAT(O'l anone
of- . ( 1 :CRE ASED BY FACTnit ~5.0 e

dj _ FU9.%!E3SEL-HEAT LOSS ) --- o-
o**********onenoemeene .ooon.oocoonereno -

'&

1- 20100a 00 .T3L/FCT ! 1
.

TWD.- CW.*L T F," P . - - CC':n.

A-66-
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<

20100001 0.0 -3.241E-4- 100.0 3.2415 L
20100602 200.0 3.c42E-4 300.0 3.E50E-4
20100$03 '00.0 6.0540-4 500.0 4.453C-4

-20100e04 600.0 4.861E-4 200.0 5.329E-4
20100605 500.0 5.872E-4

TEMP. CP. TEMP. CP.+-

20100651 0.0 2.89B 1000.0 2.848
.=

#########DeDDO@pe####G*96#O96eDw#bfDDOMee
**o** ALUMINA **oda

( ALUMjNU" OX1DE )* --- ~~~ *
*.oo**en.*,ne..cnouni3nceone.eu. ***e oo.
.

20100000 TAL/FCTN 1 1
* TENP. CONO- TEPP. CONO.
20100901 0.0 3.4712E-4 3300.0 3.4722E-L
* TE"P. CP. TEMP. CP.
20100451 0.0 55.2 3300.0 55.20

-
,

..........*......o..............,.......,
se*** It1C04EL 718 *****
no co****e...........o.. n ..**= eon. ....
*

~ -

20101000 TBL/FCTN- 1 1
e- TEMP. COMD. T D'P. CONO.
20101001 0.0 0.0021667 200.0 0.0022771
20101002 400.0 0.0023333-600.0 0.0025556
20101003 800.0 0.0028050 1000.0 0.rA30 5 56

'20101004 1200.0 0.0033333 1400.0 0.0035556
20101005 1600.0 0.0038333
* TEMP. CP. TEMP. CP.
20101051 0.0 48.5797 200.0 $3.7597
20101052 400.0 56;453 600.0 61.5912
20101053 E00.0 65.184 1000.0 69.2920101054 1200,3 74.4227 1400.0 76.949-
20101055 1600.0. 61.121
.

evoooooneno******>onoce*ooooooooooosseneo
.onco *- HO"EYCOMH e****.

* - - ( HEXAG04AL HATRIX CORE ) -- n

voeo*osa co*oconeooooooooonsonoo*ooneanoo
e

20101100 TBL/FCT:1 1 1
* . TEMP. COND. TEMP. CO'C .
201011'01. 0.0 2.6111E-5 700.0 2.6111E-5
* TEMP. CP. . TEMP. CP.
20101151 0.0' 2.23969- -230.0 2.53081
20101152_400.0 2.6512 600.0 2.49224 -

.20101153 200.0 3.06095 1000.3 3.2537
,

20101154.1200.0 3.69379 1600.0 3.6153
20101155 1600.0 3.2563
e

**o***oooooooooooe**e***o*eo*eue*on**oneo
* **ono HONEyCatt3 **ees_

* --' ( 590;9E MATRIX CORE )' -- *-
eenooonesooooeno**noonnee*o***uo*cocono**
*

20101/00 TF,L / cC T': 1 1
'o TEv3 COM. TD*D . . CO* n .
20101231-0.0 2.2773E-5 700.0 2.277EE-5
* TE"P. :CP. TEMP. CP..

'201012s1 n.0 2.15976- 200.0 2.35713
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|
!

;

f20101252 400.0 2.5006 600.0 2.71615
20101243 800.0 2.68729 1000.0 3.0601 i

i

20101256 1200.0 3.29651 1400.0 3.41018
|

20101255 1600.0 3.6375 t

,
eeo**o,eoeo****** .orecee**oe,..evsecuse. ,

-
' -***** COMTACT .Es t ST AtlCE *****

( HEATEF. TO PIPING ) -- ** --
**eovee*ns.oe. cons **es*ee**eece.**eones**

-|'..
.

1 120101300.T8L/FCT4 ;

.

,

*
._ TEMP. COND. TEPP. COND.

20101301 0.0 3.575E-6 80.0 4.211E-6 i

'20101302 170.0 4.819E-6 260.0 S.40E-6 1

i
20101303.350.0 5.95E-6 640.0 6.431E-6
20101304 530.0 6.997E-6 620.0 7.47BE-6 |*

i
20101305-710.0 7.95E-6 -300.C 6.394E-6
20101306 890.0 8.P.42E-6 930.c 7.275E-6 ,

,

s T EMP .- CP. TEMP. CP.

2010.1351 0.0= 0.0 3310 ' O.0
*

,
-**. o**e ***no************eSe**eoo**e o*

***** 5/G FILLER PIEC* *****
!

+ - - - ( FROM TEST GRB-14s ce > -- *

e e e * * ee e e e v o wa n e* * ** e,** ** m n o n* * e n ** e n ,
f,

,.

_201014001TBL/FCTN' l' 1

* T Et>o . COND. TEPP. COND. !

20101401 60.0 3.028E-4 260.0 3.361E-4
20101402 640.0 3.695E-4 620.0 4.02SE-4 i
20101403 800.0' 4.361E-4
*. TEMP. CP. TEMP. CP.

:20101451-0.0 -13.0 1000.0 13.0,
i

* |

em...*****,****en ...*eece .o**o**e.***uo-
.i

++o** UATER ***o*-

-* --- - :0 SATURATED -) -- *

*.**ene***,*.,ce*********nen - .*o****c4* _
-

*

20101$00 TsL/FCTN 1: 1
i

*1 _ TEMP.- COND.- TEMD. CONO.
!

20101501-32 0c; 3B.611E 's 134.J 100.533E-6
~-

20101502 176.0 107.222E-i 248.0 110,000E-4

'201015031356.0. 103.037E-J 40'.0 101.9945-1
20101504'500.0 -98.055E-6 572 0 86.e66E-f-

h 201'01505-700.0: -86.666E-6-
o- TEhP. CP. __ TEMP. CP.

-20101551.32 0 '63.033- 104.0 61.906
20101552.176.0 60.95 249.3 59.'.05' '

1

.

20101553 356.0 |58.553 u 4.0 57.945'~

20101554 500.0 157.989 372.3 60.999x

.20101555 700.0- 62.576
*
.*##*0nwono*4*o9eocon*Oooedonosoaenenogoou(.

_. -CAL-TEMP.|n5ULATlad ***o******'.
' e INCREASEF ')Y F ACTOR 7.0 e* ~~~

'FOR PtP!tH HEAT Loss ) --- n~*-i:
j? *noooonoo*enenis ouncouno*****o m *****ua
\; *

.. .

1
. ..

20101600 To.L/FCTN 1.
#>

. . .
. TEHP.- COND. TE"P. COND.

201016'19.0' .6.4 10E-3 100.' 6. 4 310E-!-
:.
f: A-68
g
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20101602 200.0 6.rS30E-5 300.0 7.7000E-5
20101603 400.0 8.10 ROE-5 500.0 5.9050t-5
20101o34 600.0 9.7220E-3 700.0 10. 6 $ 8 0E -5
201016?S 800.0 11.744CE-5

TEMP. CP. TEMP. CP.*

20101651 0.0 2.h98 1000.2 2.898
.

neuec *en***(ee.eneweve... e a..ee***e es
***ez CAL-TEup INSULATICN ****n

( INCREASE 1 GY FACTOR 2.L125* --- o
* FOR ILSG HEAT LOSS ) -~~ u
een.*=,*.e. .,*eu.noor*es..eeeneo...so,se
e

20101700 TOL/FCirJ 1 1

TEPP. CONO. TCMP. CatD.*

20101701 0.0 2.4189E-5 100.0 2.4159E-3
IC10L702 200.0 2.5697E-5 300.0 2.3740E-5
20101703 400.0 3.0255E-5 $00.0 3.3233E-5
20101706 600.0 3.6596E-5 700.0 3.9784E-5
20101705 500.0 4.3087E-5
* TEMP. CP. TEMP. CP." 20101751 0.0 2.h98 1000.0 2.896
.

*

W om en ne e nmanusa m a mmes ammensam mu m s amme am t e FWW E m Wha s e gmm 3 3W 9 u g g M W 4 K u n g y a
e

**** GENERAL REFERENCE TABLES uu2*
a

emmassamusemanaummasamusemuseammaammaannamnumwammmmmmmmmmunassumanssas
e

e

n

POWER TABLES F01 P!P!N3 HEATE9 0F IL/3L HOT LEG* -
--

* ( TABLE USED FOR 113 )
e

TYPE TRIP T-COEFF. P-COEFF.*

.

20211000 POWER 594 1.0 3.00E-3
o
* TIME T-DJER ('tW)
a

20211001 0.0 1.0000
20211002 10000.0 1.0000
a

PDeER TABLES FOR PIPING HEATER Of BL PU"P S 'J C T I DS* --
-

a ( TA3LE USED FOP 111 )

TYPE TPIP i-COEFF, p-Cl[f f .'
e

20211100 PUNER 509 1.0 4.20E-f
a

e TIME PO WUf ('tW)
a

20211171 0.0 1.0000
20211102 10000.0 1.0000
n

P D '. ' E R T A3LF5 F01 PIPl % r4E \ TER 1F lt/PL ML3 LEte --
-

a ( T APLE 'J5ED F11 11? )
* *

* TYPE Tclo T - C 0 7. F e . P-ClEFF.
.

2 ". 3112 % 'a n r ' 547 1.0 0. 2 W - 3

A-69
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_. _

f

.

--* fl9E P 0ut R 05,1)
a

20211201 0.0 1.0000
- 2C211202 10000.0 1.0000
*

POWER TABLES FOR PIPING HEATER OF lt. P'JtiP SUCT ION --* ---
-e ( TABLE USED FOR 115 )

* -TYPE TRIP T-COEFF. P-COEFF.

- 2'0211300 POKER 599 1.0 8.50E-3
6

* TIME POWER (MW)

20211301 0.0 1.0000
- 20211302 10000.0 1.0000

_

e- I
PO*'ER TABLES FOR P!Pl*1G HE ATER OF VESSEL !. 9WCR

--
* --

o ( TABLE USED FOR 116 )
*

*. . TYPE TRIP T-COEFF. P-COEFF.

20211600-POWER 599 1.0 20.0E-3
.

-* TlHE POWER (MW)
- * -

20211601 0.0 1.0000
20211602=10000.0 1.0000

POWER TABLES FOR CORE AVERAGE RODS --+ --
* (. TABLE USED FOR 900 )

- TYPE TRIP T-COEFF. P-COEFF.

20290000 POWER 501 1.0 1.451
.

* TtHE- POWER (MW)
4

20290001 0.00 -1.000
20290002 1.60 1.000
20290003 2.90 0.718
20290004 4.00 -0.617
20290005 5.20 0.518

'20290006 6.40 0.33B
20200007 7.60 0.336
20290005 10.0 0.336

.20290009 11 2 0.174 ,

202.90010 12 4 0.163
20290011 14.3 0.163
20290012 16 0 0.129

~20290013 17 2 0.112
20290014 19.6= 0.112
20290015'20.8 .0.100-

202900.16 72 0 0.072
20290017.100.0- 0.072
2029031B 131.2 0.025
20290019 102.4 0.021
20290]201500.0 0.021

-w

.g

* FAT TtWlSFEP C:1 EFFICIENT cut VESSEL l' TIL A T IC'.
--

a --

A-70
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* ( TABLE USED FOR 4100 )
D

20210000 HTC-TEMP O 1.0 0.0 0.1
.

* T E k'P HT. COEFF. (BTU /5-FT2-F)
D

20210031 100.0 0.00136
20210002 150.0 0.00206,

20210003 200.0 0.00247
20210004 300.0 0.00302
20210005 500.0 0.00374
20210006 750.0 0.00433
e

4 EAT TPA'!SFE4 COEFFICIE'iT FOR 7V l':5UL A T ION* --
--

* ( TABLE USED FOR 4200 )
*
20220000 4TC-TEMP O 1.0 0.0 3.0 E
,

* TEMP HT. "lFFF. (?Ta/5-FT2-F)
#

20220001 100.0 0.00136
20220002 ' 4.0 0.00206
20220003 cgs.O 0.00247
20220014 300.0 0.00302
20220033 300.0 0.0?374
20220006 750.0 0.30433
e

HEAT TRANSFER COEFFICIENT FOR SL INSULAT!UN* --
--

* ( TABLE USED FCP 4300 )
e

20230000 HTC-TEMP 0 1.0 0.0 0.2
O

a TE4P HT. COEFF. (STU/S-FT2-F)
e

20230001 100.0 0.00136
20230002 150.0 0.00206
20230003 200.0 0.00267
20230004 300.0 0.00302 -

20230005 500.0 0.00374
20230005 750.0 0.00438
e '

HEAT TPANSTER COEFFIC ENT FOR 3/G ! *,S JL AT I ON* --
--

* ( TABLE J5ED Fn; 4t00 )
* ,

202'40000 HTC-TEMP O 1.0 0.0 0.025
e

TEHo HT. COEFF. (BTd/5-FT2-F)*

o '

202'0001 130.0 0.00136
20240002 150.0 0.00206
20240003 200.0 0.00247
20240004 300.0 0.00302 -

20240005 500.0 0.00374
20240086 750.0 0.00438
a

HEAT Ta %NSFER COEFFICIE"T F'N IL I33)LAT!G1* --
--

* ( TABLE USED F09 4500 )
*

20250000 HTC-77.no
o

TEMP 4T. COEFF. (9Ti/5-FT2 r)a

A-71
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20250001 100.0 0.00136
20250002 150.0 0.00206
20250003 200.0 0.00247
20250004 300.0 0.00302
20250005 500.0 0.00376
20250006 750.0 0.00438
e

e

INTACT LOOP PU'* SPEED T ASLE (NORM ALilE7 5 PEE 0 ) --
* -

o ( TABLE USED FO; 725 )
.

TABLE 1 HIP*

e

20225000 REAc.7 501
,

Tl"E h'J U t PU"P SPEED*

e ~

20225001 -1.0 1.0000
20225002 0.00 1.0000
*20225003 28.00 0.0 ~

*20225004 1000.00 0.0
20225003 2.30 1.0000
20225004 4.00 0.9950
20225005 5.20 0.9658
20225006 6.40 0.9337
20225007 7.60 0.9022
20225008 8.80 0.8692
20225009 10.00 0.8391
20225010 11.20 0.8096
20225011 12.40 0.7764
20225012 13.60 0.7434
20225013 14.80 0.7144
20225014 16.00 0.6901
20225015 17.20 0.6617
20225016 13.40 0.6272
20225017 19.60 c.5910
20225013 20.80 0.5572
20225019 22.00 0.5267 ~

20225020 23.20 0.A?55
202250?1 24.00 0.46L4
20225022 25.60 0.4337
20225023 26.40 0.4032
20225024 23.00 0.3710

'

20225025 100.0 0.366
20225026 1000.0 0.366
o

3DO(E'l LOGP PU"P SPFE0 TA3LE (NOR41L(ZED SPE~.0 )
--*- --

' * ( TABLE USED Fan 735 )
o

o TAeLE TRIP
*

20235000 P.EAC-T 501
*

* TinF %F'i Pm9 EPEED
e

202350)1 -1.0 1.0033
20235002 0.00 1. 0 3 .' '.

20235633 2.la 1.00?1
20235004 4.00 0.97%
2C235013 $.20 0.o5.15
2t'235006 6.40 0.9255
20235377 7.69 0.0.734
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20235008 8.30 0.8671
20235009 10.00 0.3321
20235010 11.20 0.d101
20235011 12.40 0.79*,6
20235012 13.60 0.7529
20235013 14.80 0.7309
20235014 16.00 0.7097
20235015 17.20 0.6669
20235016 13.40 0.6374
20235017 19.60 0.6147
20235018 20.80 0.5955
20235019 22.00 0.5693
20235020 23.20 0.5567
20235021 24.40 0.5473
20235022 25.60 0.3379
20235023 26.80 0.5273,

20235024 2!.00 0.5206
20235025 29.20 0.5203
20235026 30.40 0.5247
20235027 31.60 0.5261
2023502A 239.2 0.5261
20235029 240.4 0.3423
20235030 241.6 0.1936
20235031 242.8 0.1277
20235032 244.0 0.0680
20235033 245.2 0.0164
20235034 246.4 0.0000
20235035 1000.0 0.0000
.

*mmmmmmmmmmmmemmansummmmmmmmmmmmmmmmmmmmmmmmeasummmmmmmmmmmmmasupramma,

i e

**** CONTROL VARIABLES a***
*

taummmmmummmmmmmmmmmmmmmmmmmmmmmmmmmmmaammmmmaammaamammasamemmamunwrum,

e

e--.....---.........-..-.-....-....-..........--..-.........e
**** 1900RTANT PARAMETERS FOR COMPARISO'l **oa
n-..................-...---..--.........--.....-....-...--.->
.

o

TEMPERATURESa == CTRL 001 029= .-

O

*20$XdX00 il AuE TYPE COEFF lt:!T-VAL FLG,

20500100 TFvlP552 SU't 1.0 0.0 1
20500101 0.0 1.0 TEMPF 13})10000
*

20500200 TF11 SU" 1.0 0.0 1
20500201 0.0 1.0 TEttPF 201020000
e

20500300 TFIS SU" 1.0 0.0 1
20500301 0.0 1.0 TEPPF 203010000
*

20500t00 TFl51117 SUM 1.0 0.0 1
20500401 0.0 1.0 TEPPF 60101003C
s

20500500 T 10 SU" 1.0 0.0 1
2C500501 0.0 1.0 TE"PF 2!.0420300
*

2 C 5 00 '. 0 0 rFils S U' t 1.n 3.1 1,

A.73
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t

e

I
i

20500601 0.0 1.0 TEPPF 200360000

2C500700 TF121 SU:t 1.0 0.0 1 :
'

20500701 0.0 1.0 TEFFF 261020000
* ;

20$00000 TFI22 SUH- 1.0 0.0 1 ;

20$00801 0.0 1.0 TEMPF 262010000 ,

|'0500900 TFB50 _ SUM 10 0.0 1
*

20500901 0.0 1.0 TEYPF 301020000

40501000 TFS57. SUM 1.0 0.0 1 !
20501001 'O.0 1.0 TE"PF 301040000 f

20501100 TFBS1117 SU'l - 1.0 0.0 1

20501101 0.0 1.0 TEPPF 701010000 ;
'

*

20501200 TFS62 SUM 1.0 0.0 1 ;

20501201- 0.0 1.0 TEMPT 340020000
)e

20501300 TfB73 SUM 1.0 0.0 1 ,

20501301 0.0' 1.0- TEMPF 340070000
e i

'

-20501400 .TFP74 SUM- 1.0- 0.0 1 >

20501401 0.0 1.0 TEMPF 361010000
4

20301500 TFB79 SUM 1.0 0.0 1

20501501 0.0 1.0 TEMPF 363010000
e

20501600 TFVOCS4 SUM 1.0 0.0 1

20501601 0.0 1.0 TEMPF 110010000
e

20501700 TFVDC270 Suf t 1.0 0.0 l' ,

20501701 - 0.0. 1.0 TEMPF 1100$0000 i

*. ,

0.0 120501800 TFVOC436 SUM 1.0 .

110080000.20501801 0.0 1.0 TEMPF : .

-20501900 TFVA4361- SUM: 1.0 0.0 .1
'

20501901 0.0 1.0 TEttPF -150060000

$0502000- TFVB3162 SU't 1.0 0.0 1

20502001 0.0 1.0 TEttPF 150330000 j
* .

-20502100 .TFV33045 Sutt -1.0 0.0 1

20502101 '0.0~ 1.0 TEMPF 150010000

20$02300 TFVU4282 SU'1 - 1.0 0.0- 1

20502311 0.0- 1.0 TEMPF 173010000
- -,-

20502400 TFVUM402 Sutt- 1.0 0.0 1

E 20$02401' O.0 1.0 TEttoF .194010000
4

9

n 20502500 ~TFVEPS SUM 1.0 0.0 1-

20502501 'O.0_ 1.0 TEMPF 171020000

20502670 TFPFll32 SOH 10 0.0 1

-. 20 502 t 01 4. 0 10 TEt'PF .949010000
*-
o

044CTRL- 0300 FLOW ( L/SEC 1* -*= -=

.
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20503000 G-0C423 MULT 2.4141 0.0 1
20503001 votDGJ 110070000 VELGJ 11007300D
e

20503100 3F-DC423 MULT 2.4101 0.0 1
20503101 VotDFJ 110070C00 VELFJ 110070000
e

205n3200 1FDC423 SU'i 1.0 0.0 '

20303201 0.0 1.0 C N T A LV M' 30
20503202 1.0 CNT9LVAR 31
e

20503400 )G-UP1 HULT *.0809 0.9 1

20503401 VO!OGJ 16;030000 VELG) 163030000
e

20503500 #-UP1 MULT 4.060's 0.0 1
2C503501 /OlDFJ 163030000 VELFJ 163030000
e

20503600 #UP1 SU4 1.0 0.0 1

20503601 0.0 1.0 CNTRLVAR 34
20503602 1.0 CNTRLVCl 35

20503800 OG-GT321 MULT 7.8226-2 0.0 1

20503901 VOIDGJ 194010000 VELGJ 174010000
*

20503900 0F-GT321 MULT 7.3226-2 0.0 1
20503901 V0lDFJ 194010000 VELFJ 14'010000
e

20504000 AFGT321 SUM 1.0 0.0 1
20504001 0.0 1.0 CNTRLVAR 38
20504002 1.0 CNTRLVAR 39
.

20504200 aG-11 NULT 2.2881 0.0 1

20504201 VJ103) 201020000 VELGJ 20102000:.
*

20504300 0F-11 PULT 2.2831 0.0 1
20$04301 V010FJ 201020000 VELrJ 201020000

'

*

20504400 0F11 SUM 1.0 0.0 1
20504401 0.0 1.0 CNTRLVA9 42
20504402 1.0 CNT3LVA" 43
*

20504600 'J3-P92 PULT 6.9366-2 0.0 1

205046,01 VOIDGJ 997030C00 VELGJ 997L30003

20504700 7F DRZ MULT 6.9323-2 0.0 1
20504701 V01DFJ 997030000 VELFJ 4)7C30000
e

20504600 'FPRI SU" 1.0 0.0 '

2C504601 3.0 1.0 C'IT P LV 8.? 46
20504932 1.0 CNTRLVA9 47
e

20505000 JG-16 MULT 2.2831 0.0 1
20505001 VO!DGJ 205000000 VELGJ ?05000000
e

20505100 )F-16 MULT 2.2d?1 0.0 1
2C505101 ValnFJ 20500):00 VELFJ 2350)0000
e

20505200 1F 16 5 '.P t 1.0 0.0 1
2C505?01 3.0 1.0 CNT4LYG SD
2C50*/32 10 Ct.T'LVA0 51
0

2C 5@a ) M-!15 " ULT 3.4i27 ." 1
"

A-75
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20505401 val 0GJ 240050000 VELCJ 2400$JCn*
.

20505500 ar-115 NULT 3.42A7 0.0 1

2C505501 VOICFJ 240050?O0 VELFJ 2*3050000
D

20505600 >FIIS $Un 1.0 0.0 1

20505601 0.0 1.0 CNT4LVAo 54

2 0 505 t. 0 2 1.0 CNTRLVA7 55
e

20505500 3G-!21 HULT 0.79173 0.2 1

20505t01 vul XiJ 25002N00 VELGJ 2SOCTCa0'
*

20505400 yr-121 MULT 0.71173 0.0 1

20505,901 valDFJ 250020000 NELFJ 250020000

20506000 1121 5U4 1.0 0.0 1

20506001 0.0 1.0 CN T F L '.* 4R sE

20506002 1.0 CN14LV/F 50 __

.

20506200 :G-122 MULT 3.4317 0.0 1

20506201 ValDGJ 262010000 VELGJ 252010000
e '

20506300 0F-122 MULT 3.46f9 0.0 1

20506301 Vql0FJ 262010000 VELFJ 2620l0000
*

20506400 ';122 SU' t 1.0 0.0 1
-

20506401 0.0 1.0 CNTRLVAR 62

20506402 1.0 CNT3LVAP 63 .

.

20506600 1G-B50 MULT 0.907133 0.0 1

20506601 VO!OGJ 301020000 VfLGJ 301020000
.

20506700 SF-950 MULT 0.907133 0.0 1

20506701 /010FJ 301020000 VELFs 301010000
*

20506800 JB50 5'r t 1.0 0.0 1

20506301 0.0 1.0 CN79LVA9 66

20506802 1.0 CNTRLV41 67
*

_

20507000 11-973 HJLT 0.007133 0.0 1

20507001 votDGJ 350010300 VELGJ 350010000
e

20507100 1F-173 MULT O.937133 0.0 !

20507101 VOIDCJ 350010000 VELFJ 350010000
'

*

20507200 '973 SUM 1.0 0.0 1
.

20507201 0.0 1.0 CNTRLVAR 70

20507772 1.0 CMTPLVA' 71
e

20507400 4G-374 t'ut T 0.321577 0.0 1

20507401 valDGJ 350020000 VCL:i) 350020000
* *

20507500 9F-374 MULT 0,324577 0,0

20507501 votDFJ 350020100 VEL J 350020000
e

20507620 :374 5U't 1.0 0.3 1

20507601 0.0 1.0 CNTELVA* 74

20507602 1.0 CNTRLVA9 75
0

20507a00 n-479 MJLT 0.907133 0.0 1

205G7A31 VOIDSJ 363010200 VELGJ 363010100
o
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20507900 1F-279 PULT -0.907133 0.0~ 1
20507901 VOIDFJ 363010000 VELFJ 363010000
e

20503000 a379 SUM 10 0.0 1 !2050B001 0.0 1.0 CNTRLVAR 78
20508002 1.0 CNTRLVAR 79

,

j

*20508200 GG-IA3 HULT 0.46405 00 1 * w
*20508201 ValDGJ 420010000 VELGJ- 420010000 o 4
e

,i

'20508300 9F-IA3 NULT 0.46405 0.0 1 . e f4 ;
$20508301 Vol0FJ. 420010000 VELFJ 420010000 o , _ ;

#20508400- 9 CIA 3 SUM 1.0 0.0 1*d-
#20$00401 0.0 1.0 CNTRLVAR- 32 e d i*20508402 1.0 CNTRLVAR 83 * W
e

20508600 1G-LDIS MULT 0.46405- 0.0 - 1
'20508601 VO!DGJ 411000000 VELGJ 411000000
e

20508700 ;F-LPIS MULT 0.46405 0 . '' 1.
i20508701 V010FJ 411000000 VELFJ 411000000 ;..
.

20508800 GCLPIS_ SUM 1.0 0.0 1 1

20508801 -0.0 1.0 CNTRLVAR 86
20508802- 1.0 CNTRLVAR 87
* ,

*

20509000 MBREAK SOM 1.0 0.0 1
.20509001' O.0 1.0 MFLOWJ 375000000
+

20509100 NFLSGI SUM 1.0 0.0 1
20509101 0.0 1.0 NFLOWJ 635000000
*

20509200 MFLSG3 SUM 1.0 0.0 1
20509201 0.0 10 HFL0dJ 735000000

,

*

*
,* =a- PRESSURES CTRL 100 149= --

203XXX00 NAME TYPE COEFF INii-VAL FLO

20510000 PTRIP TRIPUNIT 10 0.0 1
20510001 Sol-
o e

,

20510100 PDC 435- SUM 1.'0E-6 0'. 0 - 1 '

20510101 0.0 1.0~ P 110090000e

2C510200~ LOWLTD SUM 9.75 0;0' 1
20510201 0.0 1.0 CNTRLVAR- 100--

,

-20510300' PDC 435L STOFhCfN' 1.0 - 9.75 0
20510301 HIN CilTRLVA9 101
20510302 CNTRLVA9 102

.

e

20510400 00013 SUM 1.0F-6 0.0 1
20510401 -0.0 - 1.0 P ita010000
a ,

20510500 :PLP573 Suu 1.0E-6 0.0 1
'20510531 0.0 1.0 P 130010000
,

20510600 LO.lL TD S U'd 9.64- 0.C 1
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20510601 0.0 1.0 C'lTFLVAR 100
e

2C510700 OLP573L STDFMCTN 1.0 9.64 0

20510701 MIN C'linLV AP 105
20510702 CNTELVA4 ~ 106
4

20510!00- PVUw421 SUM 1.0E-6 0.0 1

20510801 0.0 10 P 194010000
e

2C510900 Pli SV" 1.0E-6 0.0 1

20510901 0.0 1.0 p 201020000
e !

20511000 PPRI SU9 1.0E-5 0.2 1 j
~

20511001 0.0 1.0 P 99901000C
e

20$11100 PIS1117 SUH 1.0E*6 0.0 1
,'

20511101 0.0 :1.0 'D 601010000 ,

e
*

2C511200 ' Pila 571 1.CE-5- 0.0 1

! -20511271 0.0 1.0 P 2400$0000
>

|
20511300 LOWLTD 504 .9.62 0.0 1

20511301 0.0 1.0 CNTRLVAR 100
e

'20511*00 . Plint STOFNCiti 10 9.62 0

20511401 HIN CNT;LVAR 112

20511402 CNTaLV AR 113 ;

*
I -.

|- 20511500- P122 SUM 1.0E-6 0.0 1

20511501, 0.0 1.0 P 2 *010000"

20511600L LOWLTD' SUM- 3.52 0.0 1 :

2C511601 0.0 1.0. CMTPLVAR 100
!,

*

20511700- PI22L STDFNCTN 10 3.52 0

'20511701 Mlu CMT*LVAR 115
-

=- 20511702- CMTRLVAR 116

20511800' P350 SUM 1.0C-6 0.0 1

20511371- 0.0 1.0 P 301020000 .

20511400 P351117 SUM - 1.0E-6 0.0 1 ,

20511901 0.0 1.0 P 70101000C !
'

.-

20512000 Pg74 sun 1.0E-6 0.0 1

-20512001 0.0 1.0- P 361017300
e

20512100 LO LTP : SUM 9.55 0. 0, 1

20512101 0.0 1.0 c1T RtvA:t 100
*

20512200 P374L: STOFMCTN 1.0 - 9.55 0

20512201 HIM CNT4LYAP 120'
20512272- CMTRLVAR - -121
0

-20512300 9374 SUH' 1.0E-6 0.0 1

20512301 J.0 1.0 J 32392': 300

20512a00 LOJLTD S U'! 1.62. O.) 1

'20512411 q.0 1.0 C"TOLv\1 10;

o

:-20512510 9471L S T C F s C T', 1.0 0 *- 2 0

2'n2M1 ' t ! *1 C"7 JLV M 121.'-
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i

;
.

I
20512502 CHI 9LY AR t24 ~

*

20512600: P ACU't 594 1.0E-6 0.0 1 i

20512671 0.0 1.0 P 420010000
s
*

=k DIFFERENTIAL P9 ESSURE ( KPA )*- CT'il )$0 149= ~~

e

!a

. t
,

20515030 LVD2457% 5 '., - ' 1.0E-3 ') . 0 1
205150)1 00 1.0 P 10101000) -1.3331 RHO 10'013^00
20515032 -1.0 D 120010000 -0.3300 940 12Loi m a

.*
20$15100 LV13'157A SSt -1.02-3 0.0 1 .

20515101 00 1.0 P 163010000 0. 0 84 RHD 163310N O
~

20515102- -1.0 P' 120010000 0.3300 4HO 1200101:0
e

.

20515200 Lv421378 .S U1 1.0E-3 0.0 1
I

20515201 00 1.0 D 196010000 -4.0506 RHO lo4010X0
20515202 -1.0 P 120010000 -0.3300 RHG 1203100^0

20515300 LV42113% SU'1 1.0E-3 0.0 1
20515301 -0.0 1.0 -P 194010000 -a.0506- ftHO 194010000
20513302 -1.0 P 163010000 -0.9344 RHO 163S100?O ;

20515400 DVC29421 SIJM '.0E-3 0.0 1

20515401 0.0 1.0 P 101010000- -1.5351 RHO 1010100:0- '

20515402 -1.0 P 194010003 -4.0506 RHO 1940100''O
* ;

*

20515500 L1S1117 $U'i 1.0E-3 'O.0 1
20515501 '0.0 1.0 P 603040000 6.9772 Rs0 603:10*00 ,

2051550? -1.0 'P' 602010000 2.7923 RH3 '602?1 D30 4
*

,

20515600 DV13All 5 0 '4. ' 1.0E-3- 0.0 1 '

-20515601 -0.0 -l .0 ; P. 1630100001 0.23s39 Rw0- . X10 00 0
20515602 -1.3 9 20102C000 -0.15532 RHC- 20102C N0 y

-20515700 DP!230 sp
__ 1. 0 C 13 3.0 1

20515701 0.0 1.0 5' 201020000 0.15582 wT 201320070 >.

20515702' -1,0 P 20201100? .-0,155E2 9HO '202Mc000*
i

L 20515A30 OP13C5 S L"i 1.0E-3 0.0 1
|'- . 2 0 515 B')1 ' ~O.0 1. 0 ' ? 202010000 C.15302 9H0' 202013000
l 20$15802 -1,0- P 203010003 -0.03323 PriO 203010000 i

o

,20515700 0P15^ .

S ',4 -1.0?-i 0.0. 1
*

20515701 9.0 1.1 P 203010000 0.0382e Nu' 20M:0C0 '

20515902 -1.0 P 240020003 -2;06693 990 243020cN
.,- - a

20516000 'DP1914 .St;'l- 1.0E-3 0.0 1
'

20$16001 00 1. 'O .P -240627000 -2.06493 W 260 M?S?)
20516432 -1.0 P 240053300= ~4.02015 't H D 26005CiGO
e

20518: 100 911418 Sm! 1. 0':-) 0.0 1
20316101 0.1 1.5 P 24S05900:' 4.02043 AO 24 PWG -

20515102 - 1 ~. .' P 240C3J00? 1.923?O 'IM 3 240t,'? M ':-

.

2G 516 R O . 19111,1 J SW
_

t.0E-3 0.3 1
'

u 2C 51f:M1 8.d: -1.' P 251al:20? -0.45765 W3 ?61:101:a
2r5162?2 -1.T r 26Ns :)? 1. a D M M- 24t'< :'
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20516300 ?P!2[22 SUM 1.0E-3 0.0 1

20*16301 0.0 1.0 P 261010000 -0.43766 lHO 251010''':

20516302 -1.0 P 262010000 0.45706 4H3 2620103:0
e

20516400 OD122V29 SU" 1.01-3 0.0 1

20516401 0.0 1.C P _26201000) -0.43766 TH0 202010"'n
20516602 -1 0 P 101010000 1.53517 9HD 10101C.P0
9

20516500 LBS1117 ' $ J1 1.0E-3 0.0 1

20516501 0.0 1.0 P 703040000 6.1927 4HO 7030'?"~0
20516502- ~1.0 P 702010000 3.4748 HMO 702010n'3
e

20516600 DV13350 SUM 1.0E-3 0.0 1

20516601- 0.0 1.0 P 163010000 0.!3?3? 9HD 1630100?O
20$16602 -1.0 -P 301020000 -0.15352 9HO 3010200:0
e

~

20516700 035055 SUM 1.07-3 0.0 1

20516701 0.0 1.0 P 301020000 0.1551< RHO 3 010 2 c ~ 'M

20516702 -1.0 P 301033000 -0.15532 4HO 301030C20
e

2051o800 085557 SUM 1.0E-3 0.0 1

20516801 00 1.0 P 301030000 0.15532 RhD 301030^:0
20516302 -1.0 P 301040000 0.33693 AHO 301060f00
e

20516900 OB5762 StM 1.0E-3 0.0 1

02516901 0.0 1.0 P 301040000 -0.33693 14J 3010*0000
20516902 -1.0 P 340020000 -1.36552 RHD 340020t10
.

20517000 086265 $U4 1.0E-3 0.0 1

20517001 0.0 1,0 P '340020000 1.36552 AHO 340023300
20517002 -0.5 P 340057000 -4.49850 4HC 340350030
20517033 -0.5 P- 340060000 -5.64736 A43 3t03600:0
e

20517100; DB6573 Sb4 1.0E-3 0.0 1

20517101 0.0' O.5 P. 340050000 4.492$9 RHD 3400$00F0
20517102 05 P 340060000 5.64736 RHC 340150+'a
20517103 -1.0 P 340070000 -1.43195 9HD 3 40 3 7 0 0 ~. 0

-

20517200 D37t73 SUA 1.02-3 0.0 t

120517201' 0.0 l '. 0 P 361010000 -0.00200 TH0 3 51310 |. 0 0

20517202- -1.0 'P 340070003 -1.43195 4HO -3' 007 M :]
. ,

'20517500 OB79V029 Sui 1.0E-3 0.0 1

20517301: 0.0 l'. 0 P 36302:000 =0.22834 4HO 3o3020011
20517302 -1.? P 101013000 1.53517 1H3 100?10*70
* -

20517400- LPPI158 . SUM- 1.05-3 . 0.0 1
.

20517*01 -0.0- 1. ') P; 4170300C0 -0.33414 4H0 997333N )
20517402 -1 0 P 999010000 2.03B13 197 9940100^3
* ADDED F';LLO 4 (NG SY J"'J
20517''00 LV421160 SU4 1.0E-3 0.0 1

205175011 0 0 1. 0, P 114013000- ~4.0$06 1HO IN> 31 ? ' 9 -
,20517502 -1.0 P 191010000 -0.32555 1HJ 191:1'5T2

e-

2C517e00 -LY441501 Ss ' 1. 0 F. - 3 0.3 1

20517601 a.S 1.~0 . P. 15001M09 -2.271? DC 1$0 ?ie M
-208ii7 W -1.3 P 140010003 1. c l e.0 4W) 14011,'';3

,

:20517??Q- LP1 ' * 13 5 ' 5<' i.0T-3 0.] 1

. 2 317 M 1 1.-- o 16301:00 7.*227, W t'? W ')'
.
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20517?02 -1.0 P 161010000 0.9450 Rua 16101~;C0
e

20517'00 LVic5175 S '. ' i 1.0E-3 0.0 1
20517401 C.0 1.0 P 16101:03 -0.9450 Rua 161010'??
23517302 -1.0 P 15005;000 2.5B1 au0 1:' ? 5 0 ? ;'
o

20517400 LV195278 SUM 1.0L-3 0.0 1
20517001 00 1.0 P 1500$0000 -2.581 RHU 15075?: 10
205170'2 -1.0 P 15004:000 0.421 RHO 150:'30:0
D

20511000 LV2733f' SUM 1.0E-3 0.0 1

70518001 00 1.0 P 15004',007 -0.421 9HO 13034*S')
.si1E002 -1.C P 150030000 -1.641 4H3 150037'00
e

2051B100 LV360442 SJ" 1.0E-3 0.0 1
20518101 00 1.0 0 150030000 1.6c1 RHO 150:37300
205191n2 -1.0 P 15031003J 2.271 PHO 150013010

_e

2051E200 LV50157? SU" 1.0E-3 0.0 1

20518201 0.0 1.0 P 140010000 -1.920e RhD 140:10000
20513202 -1.0 P 120010000 -0.3303 RHO 120011'10
a

WATER LEVELS ( CM )a == CTRL 200 249= --

*

*

20520100 WLD"CR DIV 10204.052 0.0 1
20520101 HHar 120010003 CNTM VA1 150
*

20520200 WLOMCR-1 SUM 1.0 0.0 1
2C520201 -378.0 1.0 CNTDLVAR 201
e

20520300 dLDuCR-2 SU4 1.0 0.0 1
20520301 - 5 7 P, . 0 10.30715 CNT?LVAR 150 p
e

20520"00 WLDuC9-3 SUM 30.46 0.0 1
20520401 -19.086 0.B75000 VO!DF 101010000
20520kO2 1.000000 V710F 102010000
20520403 2.260533 ValDF 11001000'
20520404 1.000833 v0!PF 1100200J0
20520405 2.000000 VC10F 110030000
2C520406 2.000000 t'010 F 11004CO30
20520417 2.000000 VO!OF 1100500)0
2052040? 2.0C0000 ''010 F 110060000
205^7 *9 2.000000 VO!nf 11007]O?O
-

T- 0 1.465667 V010F 110080003
.1 . 1 1.207657 VOIPC 110000000

2 0 962500 t'01 C F 110100000
'

;3 0.721917 VDlJF 13001]S?Oi
a

20.i + 1 '+ 0.466667 '/0!ir 12001077'
4

20520600 ..L C0 7 E DIV 10204.062 0.0 1

20520601 7WOF 120010000 CNTRLVA9 151
e

205207)G elCDtE-1 SU" 1.0 0.0 1

2C5207)1 f.0 1.0 rNTN.VAc 205
a

2 " O '; ' ' ; E -? 5. * 1.0 0.0 1
20520501 s.c l'.30715 C nLY?k 151
a

20520409 |LC0lE*) Sj'' 3C.(3 0.0 1

20325431 -la. % 1.704)33 'in ! N 16301 ??'-

?!3? ? '; 2.N,013) ll!? 'A201^*''

A-81

__ _ - _ _ -



_.

'l

,

2052Co 3 1.000333 V0lDF 161010000v
20520904 2.000000 V0lDF 150060330
20520405 2.000 LOO VOID # 150050000
20520906' 2.000000 VC10F 150040000
20520907 2.000000 V010F 150030000
20520908 2.000000 V010F 150020000
20520909 2.000000 VO!DF 15001000v
20520910_ 1.635833 V010F 140010000
20520911 0.711917 V0lDF 130010000
20520912 0.466667 V010F 120010000
*

20521100..wLUP40 Olv 10204.082 0.0 1

20521101 RHOF 163010000 CNTRLV&R 152
e

20521200 uLUPHD-1 SUM 1.0 0.0 1

20521201 -13.0 1.0 CNTCLVAR 211
* _

:20521300 ~ VLUNO-2 ~ 5mi 1.0 0.0 1

20521301 -13.01 10.30715 CNT2LVA9 152
e

20521A00 -WLUPaD-3 SUM 30.46 0.0- 1

20521401 -1 0 2.680830 ;VO10F 19401COSO 4

20521402. 6.549167 V010F 183010000
20521403 5.466667 V010F 184010000
4

~20521500 WLUPHO-4 SUM 30.45 0.0 1

20521501 -5 12 2.S30830 VOIDF 194010000
20521502 3.453333 V010F 193010000
20521503 1.965833 votDF 192010000
20521504 0.476667 VO!DF 191010000
*

20521600 WLVESL DIV - 10204.082 0.0 1-
20521601 RHOF- 120010000 CNTRLVAR 153
.

:20521700- NL'VESL-1 SUM '1.0 0.0 1

20521701 -578.0 ~1.0. CNTFLVA9 -216

20521800 -sLVESL-2 SUM 1.0 0.0 1
'

'' -

20521801 -578.0 10.30715 CNTFLVAR 153

20521990 JL'VESL-3 SM 30. ui ,0,0 1

20521901 -19.086 0.466667 VO!OF -12001C000
20521902 .C.721917- V017F 130010000
20521103- i. 635633 V010F 140010000
20521904 2,000000 V010F 150010000
20521905 '2.000000 VotDF 150020000
20521o06- 2.000000 V010F 150030000
20521907. 2.00C000 VotDF 15004t$00

- =20521903 2.000000 VolcF 150050000
2C521909 2.000003 va!DF 150060000
20521910; .1;000633 VOICF 1610. 300

J20521911
~ 2.260833' VO!OF 162010000

20521012 1.709333 V010: 163010000

2052 100- "LUUP OlV~ 10206.092 4., 1

20$22101- tHCF .101010000 CUTRLVla '$t
3

20522200 VLU4Tt-1 SU't 10 0.0 1

20522201 '+??.i 1.0 CNTFLVA4 221
a

. Lin n"-? . S u*> i.0 0.' 1205?2300' '

2"$22?01 + 2 9 . '- -13.30715 CNTr LV \9 -it4

A-82
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|

9

20522410 ' LUu?N- 3 SU i 30.65 0.0 1
.-

20522401 v.0 ?.A30833 VC10F 194010000
205?2402 3.453333 valDF 193010000
20522403 3.140533 V010F 181920000
20522404 3.546917 v0!DF 10101000C
20522405 0.9750 VOIDF 101010000
e

20522600 i.L I S 17 Olv 10204.0p? C.0 1
20522601 ah:17 603040000 CMTRLVAl 155e

20522700 a L I S'iO- 1 SU't 1.0 C.C 1
20522701 +50.0 1.0 CNTELVAR 226*
20522600 WLIS10-2 SUM 1.0 0.0 1
20522611 +50.7 10.30715 CNTFLVAR 155
*

20522900 ut!SGS-3 SUM 30.c3 0.0 '.
_

20522901 0.0 5.9457500 40thF 602010000
20522902 7.4702500 VOIDF 60301000C
20522903 7.9108334 va!DF 603020000
20522904 7.9108334 UO!DF 6C3030000
20522905 7.9525000 v010F 003040000
e

20523100 w L I PD'1 Dtv 10204.092 0.0 1
20523101 RHOF 260050000 CNT9LVAR 16C
e

20523200 YLIPON-1 SUM 1.0 0.0 1
20523201 -263.0 1.0 CNTRLVA9 231
e

20523300 WLIDDN-2 SU'1 1.0 0.0 1
20523391 -263.0 10.30715 CNTFLVAR 160

;3

20523400 <!L I P D N-3 SUM 30.48 CiO 1
20523401 -9.220C 3.665?50 v010F 240020000
2C523402 2.794170 YOIDF 240030000
20523403 3.875000 dG!cr 24004000020523404 3.875000 VOICF 24005C000
e a

20523600 .Lloup Dtv 10204.02? 0.3 ?

2C523601 NHCr 240050070 CNT7tvAR 151o ,

20523700 sLIDdP-1 SU" 1.0 0.9 1
2 C 5 2 37,11 -2/3.0 1.0 DiT3LVAR 236

20523?CO -LICUP-2 SU'1 1.0 0.0 1
26523801 -?43.0 10.30715 CNTPLVA7 161
o

2C5?3000 ;Lin;P-3 S';" JC.c 0.0 1
20523701 -9.223) 5.512500 "CILF 240060000
2C523902 2.567500 V0itr 24007')000,

20524100 aL3Sq0 DIV 10204.03? 0.0 1
2C526101 ?HQF 703040000 ChTRLva" 15?o

20524210 . LES D-1 I" 1.0 C . '- i
2C324?01 +5^.0 1.0 C',T %VAc 241
a

20524390 :L a s-D-2 SJ" 1.0 0.3 1
2 '^ $ 2 4 3 ' l +50.0 l',30715 C.':T t L"r' iM
o

l'524*'1 L'~a-1 5- * 1 . '* 7.'
'

A-83
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h

i

L

20524401 00 6.9620870 '/010F 702010000'

205244n2: 6.6358363 UO!DF 703010000
20524403- 7.910A333 VD10F 703020000 '
20524404 7.8275000 v0!OF _703030000
20524405 7. 9 62 916 7 'v 010 F 703040000

20524600 '.iL B ? D N DiV 102C4.032 0.0 1

20524601 Rh0F 3400$0000 CNTRLVAR 170 ;

e

20524700 '4LPPDN-1 594 1.0 0.0 1 i

20524701 -267.0 1.0 CNTRLVAn 246 f

.- - :
20524800 .WLBPD'&2- SUH 1.0 0.0 1 j

20$24301 -287.0 10.30715 CNTPLVAR 170 ;

20524100- wLSPDN-3 SOM 30.48 0.0 _1 !

20$24901 --8.82S93 2.301833 VCIDF 340C20000
'2C524902 1.387917 l'010F 340030000
20524903 4.950000 votDF 340040000
20524904 4.850000 VOIDF 340050000 |

'

e

20525100 JLFPUP D I V- 10204.082 0.0 !c . ,

20525101 R; 340060000 CMTRLVAR 171
e

20525200 VLBPUP-l' sett 1.0 0.0 1 ;

20525201- -287.0 1.0 CNTHLVAR 251 ;
.

23525300- WLBPUP-2'~SOH 1.0 0.0 1 ;

'2 125301 -287.0 10.30715 CNTRLVAR 171
~

-

|.

20525400 4LEPUP-3L SUN 30.48 0.0 1 ['

20525401- -B.62893 6.383333 'VatDF- 340060000-
20525402 2.296667 -valDF -340076000 {
*:

. .

.

'

20526100 4LPR4 Div 10234.082 0.0 1

20526101..CHOF 997050000 CNTRLVAR 174-

20526200 WLOR2-1 SU9 1.0 0.0 1

20526201 0.70333- 1.0 CNTRLVAR 261
0-

20526300 NLP92-2- SU'l 1.0 0.0 1
"

20526301 0.70133- 10.30715 CNTCLVAR- 174 i

Ia:

L20526400 vlPRL-3 SUM- 30.44 0.0 1

20526401 0.70333 1.074543 VO!DF 977050000
.20526402 1.074583 VCl0F' '997040000
20526 cr.3 1.604167 va t t r 9c.7030000
'20526404 0.533333-- v010F 907020030P

'

20$26405J 0.675000 "DIC F- _997010000
'20526406 0.217500- '/CIDF 1999053000
J20526407 0.364306 Valor 999040c00
-20526408- ,0.728611" -VC!DF 999030003
20325409 0.769744 VD10F 999020000

J 2042661] 1.380252- <C!nF - 979010030-
: o
e

,.

L -20527100 -;Lu C 19 f sui 30.4a 0.0 1

20527101 -16.26167 2.000 in ! ;" 15001: 330
~ 20527132 2.000 VCl* F 15002?130

i

.205271?) 2.000 vCIEr - 15 0 0 3 9 e X

20537174 2.90 & "0177. 15604 ".?0
2".9710*- 2.100 nit ' 13 W -' "

|z
L A-84
|
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e

20527106 2.000 vol?F 150060000e

20527200 wLluivP SUh 30.4e 0.0 120527201 6.851243 7.9525000 volCF 22001000020527232 7.9108334 v010F 220020000
2C527203 7.4108334 V0!DF 220030000
20527204 6.6008367 VO!DF 220040000
*

20527300 NLIUTON SU" 30.43 0.0 120527301 6.n51243 7.95.\000 VOIDF 220080000
2C527302 7.910 33c VGIOr .22C07000020527303. 7.91C 334 "0INF 220060300
20527304 '6.600.367 V010F 220050000
.

. 20527400 WLBUTUP S c"! 30.4E 0.0 120527401 6 737667 7.9629167 VO!OF 320010000
20527402

-
7.6273000 V0108 320020000'

20527403 7.910)334 VO!DF 320030000 _-

20527604- 6.6358363 VD!DF 320060000e

20527500 AL3uTON 50" 30.46 0.0 1
-20527501- 6.767667-_ 7.4629167 votDr 320080000
20527502 7.8275000 v010F 320070000
20527503 7.9108334 vulnf 320060000
20527504 6.6328363 VOICF 320050000e
=

HEATED ROD TEMPERATURES* ==
CTRL 30C 397= --

j - o
e

*

20530100 RTC-01 S U'l 1.0 0.0 120530101 0.0 1.0 HTTEMP 150000114
.

.20530200 RTC-02 509 1.0 0.0 1
20530201 00 1.0 HTTEMP 150000214- .

' 20530300 QTC-03 S U!-t 1.0 0.0 1
.-20530301 0.0 1.0 HTTEMP 1500003144

- 2n530400 1TC-n4' SU:t (. 0 . .0.0 12C530401 00 1.0 iTTEMP 15000041a.

- 2C530500 -1TC-05 SU" 1.0 0.0 1
205305'01 0.0 1.0 HTTEMP 150000514
*

- 20530600- RTC-06 . SU'l 1.0 0.0 lL-
2C530601 0.0- .1.0 MTTE"P -150000614e

20$30700 7TC-07 50" 1.0 0.0
-

~1
20530701 00- 1.0 HTTEsP ~ 150000714

: 20530800 7TC-03 599 1.0! 0.0 1
. 20530801 0.0 -1.0 HTTE"P 150003A14. ..
20530900 hTC-09 :SU1 1.01 - 0.0 1

_ .20530401 '0.0- -1.0 HTTCdo 15000091'
.

20531600. ATC-10 SP? 1.0- 0.0 1
- 20531001 00 1.1 tT TF' tP . 150071014a

2953110C PJC-11 SU" 1.0 9.S 1

_

A-85
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20531191 q.C 1.0 hit: 1P 15000111..
G

2C531200 'TC-12 S L'i 1.0 0.0 1

20531201 00 1.0 H T TE 'P 150D01212
.

20532100 STC.01 SU" 1,0 0.0 1

20532101 ') . O 1.0 4TTE"P 150001113
e

20532230 5TC. )? 5' 1.0 0.3 1

20532201 :.U 1.0 i T T i c' 150001212
0

20532300 eTr.1? 5 r' i.0 0.9 1

20532311 0 . ') 1.0 ui T L 'P 150S00319
e

20532MO STC-Su Si'" 1.0 0.0 3

20532'.11 0.' 1.0 4TTE"P 150C0041?
e

2C53259 STC-35 S L"' 1.0 0.0 1
_

205325^1 0.0 1.0 :TTE'3 13?00';5;>

w

20532603 5T C.M 5; 1.0 0.0 1

20532601 00 1.0 4TTE"P 150009613
e

20532703 3TC. )7 sui 1.0 0.0 1

205327.1 ).O 1.1 HT TE * 15000371d
3

R

20532600 STc-Of 59 1.0 0.3 1

20532071 0.0 1.0 '4 T ! O' P 150000513
e.

S C.01 SU" 1.0 0.0 1T203320C0
20532401 30 1.0 H T TEC 150000")1-
e

20533000 STC-10 Si"4 1.0 0.0 1
'

20533001 C. 1.0 4 T i" 152C0101;
C

e

20533100 STC.11 SL4 1.0 0.0 1

20533101 0.0 1.0 -iT T E ' ' 15000111E,

o

20533200 sTC-12 G!M 1.0 0.' 1

20$33?il 0.r 1.0 aT TE 'P 15C'?l212
e

n.. . ..... .. ........ . ....__......__. . __....-_.... .....-
e -

saco cy TPCL DLCCC f"f P P92 PASS (FG)
............. ____. .. ... .. .. . ..___.... .....-- ... . ...e

o

*20SX OOO VE TV'E C1EFF INIT-V\L FLG

*

2 G 5 91.C 30 402.\S Syt 10 0.0 1

20591901 3.0 0.015G270 m i: 079017037

2C591002 0.006313a2 W V! 9"90' N u

20,591003 0.00592746 PM ? D03COQO

20591004 0.00303120 PH1 9D040000
20591005 0. 0 01135 F) nn'! a n G5',300

2C501036 '.1R357E.4 m 41701320;

20501M 7 2.32130E ', fV! 7'70F W'
2 ^ 5 41 % ; 1 uS75E-a WJ '0703' 00

2 0 501 M 9 ?.33831E-5 i!G 417 '. c ' 3 0 ''

20501010 7. 3 :i a 31 E- b E C' 9 M05 : M
o

2050400 ! ? .' Z TD' .I T 1.0 0.7 ?

2^3 Ma'] "21
o

A-86
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_ __ _

20592100 ~97 ERR SUH 1.0 0.0 1
20592101 10.1 -1.0 CNTRLSAa 910
e

20592500 PRZFu S U'1 2.2046 0.0 0
2C592501 0.0 *0.0 CNT9LVAR 921
e

e..........................................................-....o
**** CD', TROL BLOCK F3R ILSG Fw FLudAATE ao4*

..................................................................a
e

205610'0 I L S G'1U T SUM 1.0 1.35 1v
20561031 0.0 2.2046 "FLCJJ 635300000
s

*20561100 ILSGUUT SU4 1.0 1.35 1
*20561101 0.0 2.204, MFL0n) 610000000
e

*20561200 ILSGOUT SUM 0.74074 0.0 1

*20561201 0.0 1.0 CNT7LYAR 610 -

*2056120? -1.0 CNTRLVAR 611
.

Gamemammasmsm3mmamanamtmausmaammmesumesnammenanammeaamumammasamsa
*

* CONT 90L BLOCK FOR STEAM VALVE CPERATID'1
e

#ssamamammaansammasosmammswumaammammeswammenssamanaemenmawamemasu
.

*20563000 PEFA SUM 1.0 0.0 i s
*20563001 6 4600E6 -1.0 P 601010000
e

*20563100 DPEPR DIFFREND 1.0 0.0 1
*20563101 CNTRLVAR 630
*

*20563200 POS00DT TRIPbNIT 1.0 0.0 1
*20563201 662
e

*20563300 NEGDPDT 191PUNIT 1.0 0.0 1

*20563301 663
.

*20563400 DO ENVLV " ULT 1.0 0.0 1 -

*20563401 C'ITOLVA4 630 CNTFLVAR 632
e

*20563500 CLOSVLV ''L L T 1.0 0.0 1
*20563501 CNT?LVAu 630 CNTPLVAR 633
*

, e5.0E-9
20563600 RATE SU" 1.0E-9 0.0 0

+20563601 0.0 1.0 CNTPLVA9 634
a20503602 1.0 CNTPLVAa 635
e ,

*20$63700 VLvP05'l INTEGRAL 1.0 3.3c180-2 3
*20563701 ct:TPLVAR 6%
.

e................................................................,
oce* CCNTRCL BLOCr FDP ILSG LEVEL %u> >

................................................................o
O

#205XVXOO :A?* TvoE C C T.F F IitT-VAL FL1
s

20561600 ILS"0CL SU4 30.4, 0.0 1

20561691 1.0 7.4702500 V010F 60331'Oh!
2 0 5 t.161? 7.9102.334 VOIDF 603)20000
205 nit 03 7. 910 4 33 :. vn 10 F 6 3C33~/:
2 r. 5 n 16 " 4 7.9525003 v1f9r ' ; 3 ' '. ; w

A-87
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*L %

.I' ,k.-

'

,

f

~
r

20561605) '5.94E7500 v010F- 602010000 ;
.

!
_,.

;v '~20 569100 10ELTL SUM 1.0 0,0 1 '

20569101'~ '1050.0 -1.0 CNTFLVAR 616
I

* -
. -

*732.7
20569200- FACT 1- STOFilCTN 0.1 0.0 1L ,

,

20569201 ABS CNTRLVAR 691
-.=

20569300 FACT 1 STDFNCTN 10 1.0 1
4

20569301 MI:l CHTRLVAR 692
!

20569302 :cNTRLVAR 999 #

1 *1.00-5*
I

20560'00 -FACT 1- MULT 2.00 5 0.0 1.
-

205e9401 CNTRLVAR 693 -

- 20569'02 R40 603040000 :
'

+ 20569403 r.NTRLVAR 691
.-

s............................... ................................a

CONTROL BLOCK FOR BL5G F# FLOW 1 ATE
u n o n-,

****................................................................. f

..
4

20571000 BL5 GOUT SUM 1.0: 0.40 1

. 20571001 0.0 2.2046 MFLOWJ 735000000*

e
S| 'i 1.0 3.40 1

- *20571100 BLS500T- U

*20571101: 0.0 2.20*6 ftFLOWJ 710000000
*

*20571200 BLSGOUT SUM 3.125 0.0 1- '

*20571201- 0.0 1. 0 ~ CNTRLVAR 710

*20571202- -1.0- CNTRLVAR 711' ,

,

Daumswawamassmaasmansa m muammas same nus sammazonswayazawsmammwmaast a-
. . .

: CONTROL ELOCK FOR STEAM VALVE' OPEq AT !a 4
,

'*
_

.

.
mammamesa<sansJewsmammmmmmmmmmmamassammassmamasammaecuDwamazummu aw

: ...

:*20573000-PERR- Sun -1.0 0.0 1

--*20573001 7 53'*c 1.0 ,P 701010000
7

-* - ..

!. 520573100 DPERC. . 0 ! F' ret 0 1.0 0.0 1
,

i*20573101.CMTRLVO 730
m

*

*20.573200 pasnPDT TRIPUNIT 1.0 0.0 -l'

:*20573201 672
..

*20573300r6EGDP3T: T:!PUNIT 1.0 0.0 1
'

;#20573301 673 -
a

,

*20573400'O ENVLV- MUL' 1.0 G.0- 1P

*20573401- CMI'iLVM 730 C4TRLVM 732
:,-

-~*2057 3500 - ClasvtV- -s -1.0 0.0 1

*20573501 CNTRLVAP CflTr LV AR 733,

*

*5.0E-9*J. -

*20573600 RATE ~ SU" 5.03.-7 0.0 3

r ~ *205:3601 0.0 1.0 CNT"LVAT 734
=20573602 1.0 CNTLLVA- 733

,

*-
'

4 2057373r ' q v:rq'. ltT2GRAL 1.3- 2.31171-2
* 2 0 5 7 3 7 '' 1 ' C' . r LVF 3736
o

A.88
- *
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I
l

....... .......... .............................._.............,3
**** CONTEDL BLOCK FOR UL5G LEVEL ccon
.......... ............__ ..................__...................
o

20571600 3L5G3CL SU t 30.48 0.0 1
20571601 0.0 6.6358363 VOIDF 703010000
20571602 7.9103333 VO!OF 703020000
20571603 7 B275000 VO!DF 703030000
20571604 7.9623167 VO!DF 703040000
2057160% 6.8620870 V010F 702010000
e

20579100 SDELTL suti 1.0 0.0 1
20579101 932.0 -10 CNT9LVAR 716
* * 713.8
20579200 FACT 1 STOFNCTN 0.2 0.0 1
20579201 ABS CNTRLVAR 771
*

__

20579300 FACT 1 STOFNCTh 1.0 1.0 1
20579301 MIN CNTRLVAR 792
2C579302 CNTRLVAR 999
e *1.00-5
20579400 FACT 1 MULT 2.00-5 0.0 1
20579401 CNTRLVAR 793
20579a02 RHO 703040000
2C579403 CNTRLVAP 791
.

....__.......__..___... _____...____........ .....___..._........es

CONTROL BLOCK F7R PUMPS+ oo**
.............__... ... ..__ ___............................_,

#### STEADY STATE **##;
e

. TACT LOO? PU"P SPEED !WOUT DEstRED FLOW RATE (<G/5)---.

*

*205XXX00 NAME TYPE COEFF INIT-VAL FLG
e

*20572000 ILPERR SUM 1.0 0.0 1 -

*20572001 8.008 -1.0 CNTRLVAR 64
*

*20572500 ILPSPD INTEGRAL 25C 0 1693.76 0
-

#20572501 CNTRLVAR 720
m

* * BP!M EN LOCP A'U"P SPEED INPUT DESIPED FLOW RATE (<G/5)---- "

.

*20574000 BLMERR SUM 1.0 0.0 1 <

a2057^001 2.750 -1.a ChTRLVAR 76
*

o20576500 BLDSPD INTE3'AL 750.0 11000.0 0
*20574501 C!:TRL V A R 740
.

* **## TRANSIENT # var
*

+ *1693.755
20572500 [LPUPSPD FUNCTIJN 1733.6 0,0 1
2C572501 Tl"F 0 25C
* *11093.0

,. 205735"O 2 LP '95 P' FU::CTl: N 11825.0 0.0 1
20$T35^1 TIMF G 350,

o

4.-......._..... _-_.. ___......_ . __ ..______....._..___.---. o,

OONO (' Y t T DC!, ._ L i U C 10 RAT O,'ST >r
' '

A-89

1
1

>
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k.

........--.............................-.....--.............-.....e-
-s.

.0 'O.C 1.'205E0000. '. HL5V UH. SU4
' -- 20580001- -0.0 -1.0E-3 i 200010300

-

-o
70580100- HLSDNCR SU" 1.0 0.0 1

20580101' O.0 1.0E-3 0 201010000
e-

205802001 HLSPV SUM 1.0 0.0 1

20580201 0.0. 1.0E-3 C P,02 010 000
.

205R0300- ALSILP SU" '.O 0.0 1

20580331 -0.0 .1.0E-3. 1 303010000
,

*

20580400- HLSBLP SU" :1.0 0.0 1

20530401 .0.0 1.0E-3 0 -3C401000C 1
-f

..

-20$30500 HLS!5G SUM 1.0 0.0 1- ;

20530501 0.0 1.0E-3 n 20$010000

20560600 -ILS B SG -SU1- 1.0 0.0 1

L20580501 0.0 1.0E-3 0 606010000 ,

s

s...-- -...-----.--- -........................---- ---.........a

COMTROL VARIABLES FOR S/G HEAT'TEANSFET (.KW ) noe'**W
a............................-.........-.......................--,
-s:

'

=*205XXx00 MAME. TYPE COEFF IMIT-VAL FL'G
,o- "

20535000 ILSGO 15dM -1.0E-3 0.0 1

~20535001 0.0 1.0 0- 220010000-
20585002 1.0 3 220020000 ;

' 20585003 1.0 9 220031000
'
,

205e5004 1.0 1 220040000''

120505005 1.0 c. 220030000 ,

20585006-- 1.0 :3 -220060300- '

;1

205d5007 1.0- 0 220070000
20585006 1.0 0 220080000
e

-20585500- .9tSG0 . SUM -1.0E-3- 0.0 1"

20585501- 0.0 1.0 C- 320010000
4

20$n5502 '1.0 0 32002CCCC
- 20585503 1.0 0 327030000

205A5504 1.0' 9 320C40000
20535505= 1. 0 - C 320050000- i

20555506' 1.0 & 320060000~ j
20585507 .1. 0 0 320070000

'

.

20585503 1.0 m 320040000
*

.a.----.--- --.....--- .....-- --- .........--- .... --.--.....--a

.
CONTROL VAR! ASLES f*09 CORE HE AT TaAusFER '(KK) e**c***-

-n......................--...-.r...-......... --- .....-..--- ..o.

ai .4,

:*205XXX001 NA"E TYDE COEFF IH!T vat FLG
..

205a6100' HTR-Oi . SUM '0.23607E-3 0.0 1'

20586101 0.0- 1.0 HT?N? 150020101
w

20586200 MTR-02- ' SUM 9.23607E-3 0.0 I

'20586201 0.0' 1.0. HrRyP 15003:201

L2d566300- 4To-33 SU" 0.23637E-3 0.0 1

-

A-90
-
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20586371 0.0 1.0 HTP"P 150C00301
e

20586400 'TR-04 SU" 0.23607E-3 0.0 1
20 5 f164 1 0.0 1,0 HTR"R 150031401
.

20586500 HTR-05 SU'a 0.23607E-3 '' 0 1.

20586501 0.0 1.0 HTRr.P 150000501
e

20586600 HTR-06 SUM C.23607E-3 0.0 1
20586601 0.0 1.0 HTP@ 150003601
o

20586700 HTR-07 SU" 0.23607E-3 0.0 1
20586701 0.0 1.0 H T C,P 15000';701
*

20586800 HTR-03 S J't 0.23607E-3 0.0 1
20586A01 0.0 1.0 HTR# 150000301
o

-_

20586900 HTR-09 SU't 0.23607E-3 0.0 1
20586931 0.0 1.0 HTR'.R 150 JO901
+

20587000 WTR-10 SUM 0.23607E-3 0.0 1

20587001 0.0 1.0 HTR P 150021001
a

20587100 HTR-11 SU" 0.23607E-3 0.0 1
20587101 0.0 1.0 HTiM 150031101
a

20587200 HTR-12 5U9 0.2360?E-3 0.0 1

20587201 0.0 1.0 HTRNP 150001201
e

20588000 COROWR SUM 1.0 0.0 1
20588001 0.0 1.0 CNTRLVAR 861
20538002 1.0 CNTRLVtR 862
205S8003 1.0 Ct. T R L V A r 963
20588004 1.0 CMi4LVA7 36'
20588005 1.0 CMTRLVAR Ens
20588006 1.0 CNTRLVA' 9%
20385007 1.C CNTRLV!3 367
20588003 1.0 CNTRLVAR 668 -

20588009 1.0 CNTRLVC E69
2C582010 1.0 CNTRLVA' 470
2058F .1 1.0 CNT9LVAo 671
2C588012 1.0 CNT9LVe? 272
9

Wem2numazemerasusszzmunerammes==ramass=marzuwascamanssa=maruma;>*umeau=
0

seco EXPAT, SED EDIT / PLOT VARIAILES m a:
o

4=mm .i n a w $2 m e r s a e = n = = s a m z s a s = r e s e a mm a u a s m; :r a e r a a a 3 ;a = m :; = z 2 m c :e * z = = = 2 = mw = 2 r-

2' 2 0 01N C01? ,P S '.N 1.0 0.0 1

20590101 0.0 1.0 F.ALF 16201C001
a

20590200 CCDP 47 5'J 4 1.0 0.0 1 ,

20590201 7.0 1.0 F.MLG 163010000-

a

20590300 C O W.'R SU:t 1.0 0.9 1
20540201 0 . '' 1.3 F4ALF 16 4 ^ 1'10 2 0
2

20500L00 C O W s' SU" 1.0 0.0 1

2"592471 0.0 1.1 F'! ALG i M. 010 ' '; 7
a

20570fn0 CT o . '' Su! 1.0 :.0 1
73 8 9 c, v t y, 7 . , . , _ , ,, . ,

,. _. . .
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- - _ - _ - - _ _ _ - _ - _ _ _ _ .__-___- -

*
- 205906C0 CO RP e:R S d! t 1.0 1.0 1

g 20590601 0.0 1.0 F '. ALG '.65010000

20590700 C09PW3 S'J 4 1.0 0.0 1

20590701 0.0 1.9 FlJ 164010000
.

20590800 COR P'A R SU'i 1.0 0.0 1

20590801 0.0 1.0 F09'!F J 164010000
0

20590900 CO R3'4R STI 1.0 0.0 1

2C590901 00 1.0 FORT *GJ 16L0i3000
,

20591000 coRDWR SUV 1.0 0.C 1

20591001 0.0 1.0 FiJ 164020000
a

20591100 CORPWR SU t 1.0 0.0 1

20591101 0.0 1.0 FO NFJ if>a020 00,

m -

20591200 COP' #. SU:1 1.0 0.0 1

20591201 0.0 1.0 FOR9GJ 164020000
*

.END
!

_

M

M

_

o

a
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