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RELAPS/M003 ASSESSMENT USING THE SEMISCALE

50 % FEED LINE BREAK TEST S-FS-I1

Abstract

The RELAPS/MO03 Smi code was assessed using the 1/1705 volume scaled

Semiscale 50 % Feed Line Break (FLB) test S-FS-Il. Test S-FS-11 was designed

in three different phases:(a) blowdown phase, (b) stabilization phase, and

(c) refill phase. The first objective was to assess the code applicability

to 50 % FLB situation, the second was to evaluate FSAR conservatisms

regarding SG heat trarisfer degradation, steam line check valve failure, break

flow state, and peak primary system pressure, and the third was to validate

the EOP effectiveness. The code was able to simulate the major T/H

parameters except for the two-phase break flow and the secondary convective

heat transfer rate. The two-phase break flow had still deficiencies.

Correlations for the current boiling heat transfer coefficient were developed

from the data for flow inside a heated tube, not for flow around heated tubes

in a tube bundle. Results indicated that the assumption of 100 % heat

transfer tuto the liquid inventory depletion was not conservative, the failed

affected steam generator main steam line check valve assumption was not

conservative. The measured break flow experienced all types of flow

conditions. The relative value to the 110 % design pressure limit was

conservative. The automatic actions during the blowdown phase were effective

in mitigating the consequences. The stabilization operation performed by

operator actions was effective permiting natural circulation cooldown and

depressurization. The voided secondary refill operations also verified the

effectiveness of the operations while recovering the inventory in a voided

steam generator.
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Executive Summary

This report presents RELAPSA/M003 code assessment calculation using the

Semiscale 50 % feed line break (FLB) test S-FS-11 data. The Semiscale test

facility was scaled to be 1/1705 in volume and 1/1 in elevation scaled. The

code and the experiment data were released from INEL under the auspices of

USNRC. Test S-FS-11 was designed in three parts: (a) blowdown phase in which

only automatically functioning plant protection systems (0-600 s), followed

by (b) an operator controlled stabilization period including pressurizer

warm-up heater operation, and a controlled intact loop(IL) steam

generator(SG) feed operation (600-4000 s). Test S-FS-11 was concluded with

(c) refill phase including brdek isolation and affected loop(AL) steam

generator(SG) refill (4000-8000 s). The first objective was to provide the

data base and the code applicability to 50 % FIB, the second was to evaluate

the conservatisms used in FSAR such as the assumption of 100 % heat transfer

reduction with liquid inventory depletion, the assumption of main steam line

check valve failure, the assumption of break flow saturation state untill the

inventory depletion, and 110 % of the desing peak primary pressure value.

The third was to validate the EOP effectiveness. The code was able to

simulate the major T/H parameters except for the secondary side convective

heat transfer rate and pressure. The current convective boiling heat

transfer correlations were developed from data for flow inside of a heated

tube, not for flow around heated tube in a tube bundle. The AL SG auxiliary

feedwater was injected earlier due to a rapid depressurization rate of the

secondary pressure. The faster decrease in secondary pressure was

attributable to the excessive steam exhaust. The secondary side convective

heat transfer rate is a function of void and liquid inventory. The liquid
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inventory and velocity affect the heat transfer rate significantly. The code

overestimated the blowdown peak heat transfer rate probably due to the

overestimated steam flowrate. AL SG heat transfer rate was underestimated

during the refill phase so that the pressure was underestimated. Based on

results it was found that the assumption of the 100 % heat transfer upto the

liquid inventory depletion followed by a step change reduction in the heat

transfer to 0 % was not conservative but it was estimated closely by the

experiment and the code. The failed AL SG main steam line check valve

assumption utilized for the C-S Systyem 80 FSAR Appendix 15 B bottom main

feed line break calculations was not conservative based on the results of the

experiment and the code. The intersecondary communication, due to the

failure, produces increased steam flow from the intact SG, which increases or

maintains its primary energy removal, thereby reducing the effect of losing

the AL SG heat sink. The assumption regarding the break flow state(i.e.,

that saturated liquid was discharged until no liquid remained at which time

saturated steam was discharged) was not apropriate because the measured

break flow did not consist of only saturated liquid and saturated steam flow

but exhibited a transition through the full range of condition(i.e.,sxbcooled

liquid, to saturated liquid, to two-phase fluid, to saturated steam), and the

code tnderpredicted the maximum flowrate. The estimated peak primary

pressure represented a pressure near, but not quite at, 110 % of the design

pressure limit. The relative value of 110 % design pressure limit motivated

the need to perform best-estimate calculations with a thermal-hydraulic

computer code. The major concern with regard to the system recovery-from a

bottom main feedwater line break accident was the effectiveness of the

recovery operations specified in the plant Emergency Operating Procedures in

recovering and maintaining control of the plant. The automatic actions
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performed by the plant safety systems (SCRAM, SI initiation, MSIV

closure)were effective in mitigating the consequence. The stabilization

operation performed by operator actions(PZR internal heater operation, normal

charging/letdown operation, and IL SG feed operation) was effective in

stabilizing the system at conditions that would permit natural circulation

cooldown and depressurization. The voided secondary refill operations

verified the effectiveness of the operations for maintaining stable condition

while recovering the inventory in a voided SG. The EOP-specified operation

was very effective in maintaining control of the Semiscale Mod-2C system

during these experiments.
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1. Introduction

The RELAP:/MOD3 code [1] has been developed by the Idaho National

Engineering Laboratory (INEL) under the sponsorship of US Nuclear Regulatory

Commission (USNRC) and its frozen version Sin5 was release at the end of 1990.

The code has been assessed against various experimental data to provide input

to code improvement and user guideline enhancement [2][3]. However, no

assessment has been made against the steam generator (SG) bottom main feed

line break (FLB) due to the limited data base and the recent release of the

code.

One of the objectives from this assessment using the bottom main feed water

line break test is to provide data to assist the USNRC in addressing the

various concerns regarding this kind of events. The major concerns are the

code applicability, conservatisms or assumptions used in FAS calculation,

and the effectiveness of Emergency Operating Procedure (EOP) specified for

recovering and cooling down the plant [4]. Specific objectives of this study

are:

- to provide data base and applicable range of RELAPS/MOD3 Sin for simulating

SO % feed line bottom break test, S-FS-ll

- to evaluate the accuracy and the discrepancy of the code in predicting the

11 behavior of the PCS (Primary Coolnat System) and SCS (Secondary

Coolant System) during the test, especially focusing on

" Two phase break flow

* SG secondary pressure and heat transfer rate

* PCS pressurization/depressurization and cooldomn
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- to evaluate conservatisms used in the C-E System 80 FSAR App 15 B FLB

calculations such as:

* SG 100 % heat transfer degradation with 100 % inventory depletion

* Failed main steam isolation valve(MSIV) check valve assumption

* Saturation state of the break flow

* 110 % of design primary pressure

- to validate the effectiveness of EOP during

* blowdown phase (0-600 s)

* stabilization phase (600-4000 s)

* refill phase (4000-8000 s)

This report was prepared to address the above questions. Descriptions of

the Semiscale Mod-2C system and test S-fS-Il are given in Chapter 2. The

code description, the input modelling and initial and boundary conditions are

given in Chapter 3. The results of calculation are discussed in Chapter 4

and the run statistics given in Chapter 5. The conclusions obtained from the

present assessment are summarized in Chapter 6.
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2. Facility and Test Description

2.1 Facility Description

The Semiscale Mod-2C system configuration is illustrated in Fig. 1. The

system is scaled from a reference four-loop PM system based on the core

power ratio, 2 MW/3411 MW [4]. Component elevations, dynamic pressure heads,

and liquid distribution were maintained as similar as practical. The

two-loop test configuration consisted of the vessel with a 25-rod

electrically heated core with external downcomer, tube-and-shell steam

generators and associated loop piping with circulation pumps. The affected

loop (the loop in which the feed line break occurs) is scaled to represent

one loop of a four-loop PWR. The Semiscale feedwater and feed line break

Experiment Operating Specification contains more detailed information about

specific components.

The facility configuration required for the FS Test Series is the Semiscale

Mod-2C system. The Mod-2C system consists of the Mod-2B system with several

modifications. A new "Type III- AL SG, new main steam line and feedwater

line break assemblies, break effluent catch ta*k, and refined SG control

systems have been incorporated into the system for this test series. A

letdown line has been added to provide better control of primary system

inventory. Scaling criteria specific to Test S-FS-ll are contained in the

EOS Appendix [6]. The Type III AL SG design incorporates a downcomer which

is external to the tube bundle and riser section (Fig. 2).

The bottom feedwater line break assembly for the AL SG consists of a break
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flow nozzle and instrumentation to measure single-phase and two-phase break

mass flows as well as fluid density, pressure and temperature. The break

nozzle is interchangeable to allow simulation of a wide range of break sizes.

For S-FS-11 a nozzle size of 0.609 cm was used to simulate the SO % break

size. Simulation of the MSIV closure will be realized by closing a valve in

the connecting -crossoverline' between the SG's. Letdown simulation consists

of a valve line coected to the AL cold leg, in which the flow rate is

0.01081 kg/s. Heat loss makeup is accomplished by using external heaters

distributed fairly uniformly throughout the Semiscale system. Pressurizer

internal heater simulation for Test S-FS-1I consisted of the system warmup

heaters supplying 7.10 kW to maintain a primary system subcooling.

2.2 Test Description

Test S-FS-11 simulated a pressurized water reactor transient initiated by a

SO % break in a steam generator bottom feedwater line [5]. The accuracy of

the measured parameters was summarized in the Appendix S-FS-11 of the

experiment operating specification for the Seimscale Mod-2C feedwater and

steam line break experiment series [6]. With the exception of primary

pressure, the initial conditions represented those used for the C-E System 80

[7]. The reactor and turbine trip signals (SCRAM) were assumed to be

generated by a high pressure signal. Loss-of-offsite power (LOP) was

simulated to occur concurrently with SCRAM. The safety injection (SIS) and

MSIV closure signals were assumed to be generated by a low steam generator

pressure signal. SIS initiated the high pressure injection sytem (FPIS) and
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auxiliary feedwater injection signals. The test was designed in three

parts: (1)blowdown phase (0-600 s), (2) stabilization phase (600-4000 s), and

(3) refill phase (4000-8000 s).

The test was initiated at t=O s by opening the valve in the break assembly

in the affected loop (AL) steam generator (SG). The simulated bottom

feedwater line break (FLB), in conjunction with the simulated AL SG main

steam line check valve failure, produced pressure drops and inventory losses

in both SG secondary sides. Table 3 contains a sequence of events listing

for S-FS-ll. The first 600 s of the transient consisted of automatically

occurring events such as main feedwater termination, core power decay

initiation, normal steam flow control valve closure initiation, and tPIS flow

initiation. The main feedwater was terminated at break initiation. The

initiating event for the core power decay, normal steam flow control valve

closure, and main coolant pump trip actions was a reactor and turbin trip

(SCRAM) signal, due to a high pressurizer pressure of 15.86 MPa (2300.00

psia), compounded by a simulated LOP concurrent with the SCRAM signal. The

initiating event for the MSIV closure action, and the auxiliary feedwater and

IPIS initiation (SIS) actions was a low AL SG steam dome pressure of 4.47 NPa

(648 psia). The recovery procedures for Test S-FS-Il consisted of: a)

stabilization of the plant at the specified pressures, temperatures, and

levels, using normal charging/letdown operations, pressurizer heater

operation, and intact loop (IL) SG feed operation, and b) AL SG refill with

auxiliary feedwater, while maintaining pressurizer level.

The plant stabilization procedure started at 600 s, the simulated time

required for operator identification of the feed water line break event. The
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AL SG auxiliary feedwater flow was terminated at 600 s. The pressurizer

warom- heaters, supplying 7.10 kw were cycled for 322 s at 120 s after the

AL SG auxiliary feedwater termination to reestablish and maintain the primary

system subcooling between 27.8 and 33.3 K. Safety injection (HPIS) flow

termination criteria were satisfied at about 900 s with the primary system

sikcooled margin at 27.8 K and the pressurizer level at 250 cm. Since the

primary system pressure remained above the 12.32 MPa HPIS shutoff head prior

to HPIS flow termination, no 1PIS flow injection occurred during the test.

Charging flow was cycled, beginning at about 1062 s, to maintain the

pressurizer level at 245 cm. Auxiliary feedwater flow was used to

re-establish and maintain the IL SG secondary level between 910 and 1000 cm.

The IL SG simulated atmospheric dump valve (ADV) was available to maintain

the secondary pressure at < 6.98 MPa but was not needed. The plant was

considered to be stabilized at 4055 s when the IL SG level reached 910 cm

with all other stabilization criteria satisfied. No primary system voiding

was produced during the stabilization phase of the test and all external

heaters remained at full power throughout this part of the transient.

Following plant stabilization (4055 s) the AL SG refill was initiated by

isolating the feedwater line break (4100 s) and commencing AL auxiliary

feedwater (4100 s). The AL primary coolant pump was run at minimum speed

starting at 4450 s to provide measurable primary tube flow rates for use in

evaluating primary-to-secondary heat transfer during the refill phase. IL

auxiliary feedwater was terminated at 5038 s when the IL SG secondary level

had increased to 1000 cm. Normal charing flow was cycled throughout the

refill phase to maintain the pressurizer level. AL auxiliary feedwater was
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terminated upon meeting the refill criterion of 1036 cm at 7675 s. The test

was terminated at 7700 s.
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3. Code and Modelling Description

3.1 Code Description

RELAPS4O003 Version Sm5 [I], released by USNRC, was used in the present

assessment calculation with Test S-FS-11. The features changed from the

RELAPS/O02 were described in Reference [2].

3.2 Input Modelling

A standard input deck of Semiscale ,BLOCA Test S-LH-1 for RELAPS/MOD2 was

received from INEL in January 1991. The deck was modified for RELAPS/MCO3 to

simulate the Semiscale SBLOCA Test S-NH-1 [8]. The conversion principle was

based on the philosophy applied to model ROSA SBLOCA Test SB-CL-18 in

Japan[9]. Some modifications were made as follows:

- Modeling options related to volume, junction, heat structure were properly

modified to work with RELAPS/MOD3 [W].

- For steady state run, the following set points were changed:

" IL feed/steam flowrate control to keep the inventory (103 kg) constant

* BL feed/steam flowrate control to keep the inventory ( 26 kg) constant

* PZR inlet/outlet flowrate control to keep the level (484 cm) constant

* RCP speed control to keep flowrate (9.4 kg/s for IL and 3.3 kg/s for AL)

- For steady state run, the test specific trips were deleted out.

- A restart transient input data was developed by deleting steady state

controllers and changing the test specific trips to be activated.
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As in the nodalization diagram of Fig. 3, the Semiscale system was

nodalized by 181 volumes, 174 junctions and 256 heat structures after

implementing the items stated above. A steady state input deck and a

transient input deck were provided in Apperndice A and B of this report.

3.2.1 Primary Coolant System Modelling

The PCS coaposed of an intact loop and a broken loop, the former included a

hot leg, a loop seal, a pump suction tee, two PCPs and a cold leg. The

intact loop was modelled by 13 hydrodynamic volumes.. All piping metal

structures exposed to envirornental atmosphere were simulated by the heat

structure to consider the associated heat loss. The detailed information can

be found in Fig. 3. The volume and junction modelling options were set with

default options.

3.2.2 Reactor Vessel Modelling

The Semiscale vessel was modelled by a downcomer annulus, a lower plenum,

an active core, a core-bypass flow path, an upper plenum, an upper head. The

active core and the downcomer were modeled by 6 volumes and 10 volumes

stacked vertically, respectively. The rod bundle interphase friction model

option was selected for the active core volumes. The axial power shape was

described according to the reference [8]. The ANS-79 model was used for a

decay heat simulation, which was changed from ANS-73 model in the posttest

calcalation.

9



3.2.3 Pressurizer Modelling

The pressurizer system was modelled by a surgeline, a pressurizer vessel, a

spray line from the cold leg, a spray valve and an experiment PORV. Three

volumes for the surge line, eight volumes for the vessel and one volume for

the spray line were used, respectively. The spray valve and the PORV were

simulated by the trip valves. The associated trip logics were prepared

according to the experimental specification [5]. To consider the

environmental heat loss from the pressurizer vessel wall, the vessel wall was

modelled by nine beat structures.

3.2.4 Steam Generator Modelling

The steam generator consisted of a SG inlet plenum, U-tubes, an outlet

plenum, a main feedwater tank and feed line, auxiliary feedwater tarl a"d

feed line, a feedwater inlet annulus, a SG secondary side downcomer, a boiler

section, a separator inlet annulus, a separator, a steam dome, a steamline, a

MSIV, MSCV, a MSV downstream piping and a air-cooled condenser. The number

of volumes used for each flow path is given in Fig. 3. The separator

section in SG was modelled by a branch component with dead end in outlet side

and a SEPARATOR component with inlet junction from the adjacent branch

component.

The heat transfer area of U-tube heat structure in the intact loop SG

generally affects the initial conditions in the SG secondary side. According

to the previous Semiscale calculations using RELAPS/MOD2 [8], the predicted

10



pressure in SG secondary side were generally urnderpredicted by O.4b MPa. This

discrepancy may be due to the underestimation of heat transfer area in the SG

U-tube.

3.2.5 Others

The emergency core cooling system (ECCS) in Semiscale was also modeled.

Fig 3 and Appendix A provide a detailed information of ECCS. The contairnent

was also modeled by a time-dependent volume with a constant pressure.

3.3 Initial and Boundary conditions

To obtain all initial conditions of the whole system prior to the

transient, a steady state run was made with three steady state controllers as

stated above. The result obtained from the steady state run was compared

with the measured initial conditions in Table I. The agreement between the

measured and the predicted values for initial conditions is fairly good.
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4. Calculation and Discussion

A transient calculation using the input modellings, initial conditions and

boundary conditions stated in Chapter 3 was made with the RELAP5/MO03 5m5

code. This chapter presents the results obtained from the transient

calculation and compare the results with the measured data to assess the code

applicability. Table 2 shows the predicted sequence of event along with the

measured values. The detailed discussion of the comparison is provided for

the following three phases:

1) blowdown phase (0-600 s)

2) stabilization phase (600-4000 s)

3) refill phase (4000-8000 s)

4.1 Blowdown Phase (0-600 s)

The blowdown phase is defined as the time interval between break initiation

to a time when all automatic actions are completed and operator action is

prepared. The measured and calculated break flow rates are compared in Fig.

4. The code underestimates the break flow rate for the first 20 s following

the break initiation and also underestimates the maximum break flow rate.

The code, however, overestimates the break flow rate from 20 s to 250 s

because of the overestimated AL SG liquid inventory. The smtoooled break

flow rate is quite underestimated but the two-phase break flow rate is

overestimated with this modeling. Fig. 5 shows the transient of the density

12



before break in the AL SG. The density decreases rapidly and increases again

as the auxiliary feeding flow is injected. The code predicts the trends of

the density properly so that the deficiency of the two-phase break flow model

is not related to the poor prediction of the density. The crossover line

valve is closed at 240 s, which simulates the failed MSIV failure allowing

the intersecondary communicating flow rates between the SG 's. The closure of

the valve causes the AL SG steam dome pressure to decrease to zero (Fig. 9)

and the IL SG steam dome pressure to increase again to its initial value

(Fig. 19). The outgoing flow from the AL SG is increased by this flow in

the crossover line. Fig. 6 shows the AL SG feed flow rate, which is

terminated at 30 s and the trend is predicted fairly well. Fig. 7 shows the

AL SG auxiliary feed flow rate, which is actuated by the AL SG secondary low

pressure (4.47 MPa). The code predicts an earlier initiation time due to an

overestimation of the AL SG steam flow rate (Fig. 8) and the rapid decrease

of the AL SG secondary pressure (Fig. 9). Fig. 10 shows the AL SG

secondary liquid mess inventory. The code predicts it closely during the

first 20 s but overpredicts afterwards because of the early injected

auxiliary feed flow rate and earlier closure of the steam valve. Fig. 11

shows the trend of the AL SG downconmer liquid level and the code

underestimates the level as the pressure does. Fig. 12 shows that the AL SG

heat transfer rate predicted by the code is fairly good. Fig. 13 shows the

IL SG heat transfer rate, which is overpredicted due to the overestimated

steam flow rate during the first 20 s. The AL SG secondary pressure

decreases more quickly due to the steam flow rate. The lower decay power

(Fig. 14) also caused not to repressurize and the crossoverline valve
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closure affects the AL SG pressure to approach zero. Fig. 18 shows the

trend of the IL SG secondary dowicommer level. The code follows the trends

of the measured values except for the timing due to the auxiliary feed

initiation. Fig. 19 also shows the trend of the IL SG secondary pressure,

which is underestimated by I MPa due to the earlier injection of the IL

auxfeed flow (Fig. 16). The pressure ,however. becomes be stable after the

crossoverline valve is closed at 200 s. The code rnderestimates, during the

first 20 s, the IL SG secondary pressure probably due to the overestimated

steam flow (Fig. 17). The overestimated steam flow causes to increase the

IL SG heat tramsfer rate during the first 20 s. The failed main steam

control line check valve assumption is not conservative since the

communicating flow between the SGi's increases the cooling capability. Ahlos,

the assumption of saturated state in break flow is not appropriate since the

actual break flow experiences all types of the conditions. The value of 110

% primary pressure is found to be quite overestimated resulted from the

improper assumptions. Fig. 21 shows the PZR liquid level and the level

rises during the first 40 s because the heat sirn capability is lost. Again,

the level decreases after SCRIAM and stays at 235 cm when auxiliary feeding

starts. The normal charging set point of the PZR is 23S cm and the normal

letdown set point is 255 cm. Fig. 22 shows the PZR pressure and the code

predicts them fairly well except for the timing, which is related again to

the rapid depressurization of the secondary pressure. The code also

underpredicts the pressure due to the earlier injected auxiliary feed water

flow rate. The charging contributes to repressurize, around 700 s, and the

rate of the repressurization increases due to the internal heater operation
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(Fig. 23). Fig. 26 shows the PZR saturation temperature and the code

predicts fairly well. Fig. 27 shows the ILHL liquid temperature and the

code underpredicts due to the earlier injection of the auxiliary feeding flow

rate. The magnitude of the underestimation is about 20 K at around 100 s,

which influences the stucooled margin to diverge as shown in Fig. 28. Fig.

29 shows the trend of upper plenum pressure. The trend is almost same as the

one of the PZR pressure (Fig. 22). A SI signal is actuated by the SG low

pressure but no flow is introduced into the system because the HPIS pump

produces no flow at that pressure range. Fig. 30 and 31 aow the trend of

the AL and IL flow rate and the code predicts the RCP coastdown fairly well

as can be seen in Fig. 32 and 33. The upper plenum temperature (Fig. 34)

and the lower plenum temperature (Fig. 35) are underestimated by 20 K at

around 600 s. Fig. 38 shows the trend of the IL SG secondary liquid void

fraction and the pper part still has some liquid which enhances the heat

transfer. However. Fig. 39 shows the trend of AL SG liquid void fraction,

which decreases rapidly.

4.2 Stabilization Phase (600-4000 s)

The stabilization phase of Test S-FS-Il is defined to extend from 600 s to

when criteria for a pressurizer liquid level (235-255 cm), primary subcooling

(>27.8 K) a-d IL SG secondary pressure (<6.98 MPa) and liquid level (910-1000

cm) are met. These criteria are met at 4055 s in the test and predicted at

4000 s by the code.

Fig. 48 shows the PZR liquid level staying at 245 cm and the code predicts
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the depressurization aid the cooldown as in the trend of the PZR pressure

(Fig. 49) aind the ILHL liquid temperature (Fig 50). The calculated PW

pressure from 1000 s to 2000 s is overpredicted due to the earlier injection

of the charging flow (Fig. 24 and 25). During the stabilization phase, the

AL SG auxfeed is not operated so that the AL liquid mass inventory a"d SG

downcommer level stays at zero level. Fig. 41 shows the AL SG secondary

pressure staying at 0.1 MPa prior to the following refill phase. Fig. 45

shows the trend of IL SG auxiliary feed water flow rate feeding until 4500 s.

Fig. 46 shows the IL SG secondary downcommer level. The level increases to

955 cm due to the feeding. Fig. 47 shows the IL SG secondary pressure

approaching 6.98 NWa. The trend of the IL SG secondary downcommer level a"d

the IL SG secondary pressure justifies the effectiveness of the EOP,

indicating a safe operation with depressuriztion and cooldown as in Fig. 49

aind SO.

4.3 Refill Phase

The refill phase of Test S-FS-11 is defined as the time interval from 4000

s to the end of the test at 8000 s. The refill phase starts with the

initiation of the AL SG auxiliary feed water flow rate. This phase ends with

the increased AL SG secondary pressure and the liquid level. The liquid

level increases rapidly because the calculated aux feed is instated once but

not cycled as in the measured. The final primary system pressure (Fig. 49)

is unierestimated because the secondary heat removal period is presumably

extended longer than the measured (Fig. 40). The overestimated heat sink
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contributed to the underestimation of the AL SG pressure. The IL SG

secondary pressure ,however, is overestimated because the calculated IL SG

aux feed is terminated earlier, the level is lower, and vapor is generated as

in Fig. 47.

The code underestimates the AL SG secondary pressure (Fig. 41) due to the

un~derestimated AL SG heat transfer rate (Fig. 42). The heat transfer rate

is generally function of liquid inventory and void fraction. The IL SG

secondary heat transfer rate is well predicted as the void varies (Fig. 57).

The code predicts the heat transfer rate to decrease as the void decreases

and the liquid inventory increases. This result is contrary to the one in

the blowdown phase. The reason for this comes from the fact that the

convective heat transfer correlation was developed for a flow inside tube not

for a flow around heated tubes in a tube bundle [4]. EOP with the AL SG

auxiliary feed water flow operation is validated with a voided SG refill

because primary coolant system stably depressurizes and cools down. The

trend of primary subcooled margin is properly predicted considering the scale

of the plotting aid the uiderestimation of the ILHL liquid temperature (Fig.

50).
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5. Run Statistics

The main frane computer used in the present calculation was a CRAY-2S in

System Engineering Research Institute (SERI), Korea under UNICOS as a

operating system. Fig. 36 and 37 present the plots of the time step size

and the CPU time for the transient time in the calculation from 0 to 1000 s.

And Fig. 55 and 56 show the time step size and the CPU time used from 1000 s

to 8000 s. The grind time can be calculated as follows:

Computer time,

Number of time step,

Number of volume,

Transient real time,

CPU =

DT =

C =

RT=

1754+ 5059 = 6814

12250+28307 = 40557

181

800 )

Grind time = CPU x 1000 / ( C * DT ) = 0.9080 CPUm sec/vol/step
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6. Conclusions

The RELAPSi/003 t5a code was assessed using the Semiscale test S-FS-11 for

simulating the 50 % FLB. The assessment was performed in three different

phases:(l)blowdown phase, (2)stabilization phase, and (3)refill phase. The

calculated results were compared with the measured data to address the

following questions:

- Code applicability to Semiscale FLB Test S-FS-I1

- Code/Modeling deficiency

- FSAR conservatism evaluation

100 % SG heat transfer degradation

failed MSIV

saturation state of break flow

110 % of primary peak pressure

- EOP effectiveness

Main conclusions obtained from this assessment are:

- RELAPS/MO3 SmS can simulate Test S-FS-11 and the code can predict full

scale PWR plant system response.

- The code underestimated the stbcooled break flow rate end the maximum break

flow rate. The two-phase break flow rate model still has some deficiency

- The SG secondary pressure and heat transfer rate were underestimated due to

the fact that the initial phase steam flow was quite overestimated "nd
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the boiling heat transfer correlation was developed for a flow inside tube

not for a flow aroutd heated tubes in a tube bundle.

- The modeling technique regarding the IL steam valve and recycled

charging/letdown should be improved to match the measured data more closely.

- The assumptions and simplifications made for FSAR accident calculations

were evaluated.

First, the assumption made for the bottom main feed water line break

calculations regarding the reduction of heat transfer with liquid inventory

(i.e., 100 % heat transfer until the liquid inventory is depleted followed by

a step change reduction in the heat transfer to 0 %) is not conservative at

all for the Semiscale Type III SG FLB case. The assumed heat transfer

degradation actually closely simulated the heat transfer rate according to

the inventory loss.

Second, the failed affected SG HSIV assumption utilized for the C-E System

80 FSAR was not a conservative assumption because the intersecondary

communication, that occurs due to the failure, produces increased steam flow

from the IL SG, thereby increasing heat sirn capability.

Third, the assumptions regarding the break flow state (i.e., that saturated

liquid was discharged until no liquid remained at which time saturated steam

was discharged) was not appropriate because the measured break flow did not

consist of only saturated liquid and saturated steam flow, but exhibited a

transition through the full range of conditions(i.e., subcooled liquid, to

saturated liquid, to two-phase liquid, to saturated steam).

Four, the estimated peak primary pressure represent pressures near, but not

quite at, 110 % of the design pressure limit. So the need for performing

20



this best estimate calculation is justified.

- The effectiveness of EOP-specified operation was validated in three phases:

First, the automatic action performed by the plant safety systems (i.e.,

SCRAM, SI termination, "nd KSIV closure) was effective in mitigating the

consequences.

Second, the stabilization operation performed following operator

identification of the trarsient(i.e., SI termination, PZR internal heater

operations, normal charging/letdown operations, end IL SG feed operation) was

effective in stabilizing the system at conditions that would permit a natural

circulation cooldown "d depressurization.

Third, the voided secondary refill operations performed following the

stabilization phase were verified to be the effectivenes of the operations

for maintaining stable conditions while recovering the inventory in a voided

SG with the AL SG auxiliary feed water flow rate
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Table 1. Initial conditions for Test S-FS-11

Parameter Measured RELA5/tO03

Pressurzer pressure (MPa) 15.03 15.02
Core power (MW) 2.18 2.18
Core DT (K) 36.7 36.8
PZR liquid level (cm) 484.0 484.0
CL loop temperature difference (K) 4.5 3.8
CL fluid temperature (K) 568 572
IL primary flow rate (LVs) 9.4 9.4
AL primary flow rate (LVs) 3.3 3.3
IL SG secondary pressure (MPa) 6.27 6.24
AL SG secondary pressure (MPa) 6.23 6.22
IL SG secondary inventory (kg) 103 103
AL SG secondary inventory (kg) 26.0 26.3
IL SG feed flow rate (kg/s) 0.86 0.82
AL SG feed flow rate (kg/s) 0.24 0.25
IL SG feed temperature (K) 485.0 485.0
AL SG feed temperature (K) 481.0 481.0

Table 2. Sequence of events for Test S-FS-11

Event Description Measured Calculated
(sec) (sec)

Transient initiation 0.0 0.0
PZR pressure = 15.8 MPa T=Tscram 23.0 24.0
RCP coastdown 25.0 26.0
Power decay 26.5 24.0
MSCV close 26.5 24.0
AL SG steam pressure = 4.47 MPa T=Tsis 209.0 165.0
Aux feed initiation 211.0 165.0
HPIS initiation 211.0 165.0
Crosover line valve close 214.0 214.0
PZR heater (on/off) (731/1053) (731/1053)
AL SG aux feed restart 4100.0 4100.0
AL RCP restart 4450.0 4450.0
IL aum feed termination 5038.0 4500.0
Test termination 7600.0 7600.0
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•2101 HI•0•W1N .02w 0.0Th 0.05 0
2022101 MW .02w 0.5 0.0 0
M D11 MI0•7 00 7A.Re-4 0.0 0.0 101

a flow-f flw-g elj
V0211l 17.A 0.0 0.0
02201 17.6 0.0 0.0

M031 0A 0.0 0.0
t

i pwk fit depede volue (for steady state ralclatias) a

i

a area leogt vol hIang . r ag el ch
99101 m P0.00 0.0 0.0 0.0 0.0

S ro hydia cU
99102 0.0 0.0 0

. ctlfl

i tile rnssre ple
910 0.0 H43.73 1.0

aatalaaaaii*atiakia*fittttti~tatata*ti~tt~t**taiatattittatttittaia

t im dpedent pressrizer jWtine

am u type

frm b juuam floss rloss mcs
RI0l01 on3wO 0.w 0.0 0.0 a0

t

a cl fl1w-f flw-g Velj
•i0101 1 0.0 0.0 0.0

t vlvtype
TIM Itr'lv

a op trip cl trip slope init pos tble
C10101 a3 0 03.1 1.0 0

Spressrizer desired lel tir dependent janioo

a for steady staý - inpd for getting and Otahbg desired level
aeley 7.in.

t

few to jnarea
•i1 •0 00 1000 .012

cl fig trip search variale
1 0 cntrlvar%5

S table takes into accont comrion of ý to lb
k b lb

9101 -11.0 -W0.2 0.0 0.0
98502 0.0 0.0 0.0 0.0
WE03 10.0 zz.l0w 0.0 0.0

pressariz dird leel tie qep volx- to efrom ottos p a

t for steadys - iopt for getting and 6taiog desired level
a elev M•7.ih.

we t

W zlvly tdpl

S area length volu k ang rang elv d
•i01 .012 I0.0 0.0 0.0 0.0 0.0

W102 0.0 0.0 0

ctl flg trip search variable
E1 I 0 teqf ý070

a tapf) teq If) pale
•201 •.0 M0.0 0.0
=02 55.0 95.0 0.0

•b3 10~0.0 1A.0 0.0•00 1754.1 I-0174.0 0.0

apswniz&k Wr time odetmj-ctim-a

a 01ev: 433M07 ib.we tp

A. 4



MAo pm tidpit

* from to ju area

cU fig trip

a e flm for 2 - sue if o spray only
I tile.floY-f flo-g velj

910P01 -1.0 0.0 0.0 0.0
RM 0.0 0.0 0.0 .0.0
91 J3 N.0 0.0 0.0 0.0

cdl cdZ
N102 0.7 0ON

a d floVf floirg velj
99m1 1 0.0 0.0 0.0

9 lv tryvi

I trip
V21

paatttt rteivalttttt vetat-t fttttft ttti a d a tt ttatataa vul
a pressuie relief vav - ti= dep disdible volI

pressrize spray•t• dep vol - tap fra int loop cold leg a
atattttaataataka**kat tttataatki4~ tttt ttat~tittaatat tit t taat tfttt

w type
srv tuimo

t

i auu IM volue h g Yr g elvch9•101 .012 10.00 0.0 0.0 0.0 0.0

S rough dia EU
90102 0.0 0.0 0

S cU dig trip search vaiable
1 0 t•f •l010•

-a t (f) tmp(f) ue

,9•0 575.0 50.0 0.0
M IWO 13.0 0.0

'932W 1750.0 175F.0 0.0
at
utaua'u y spya or coi aatinto
I CHi fig

OR 3

S tie pressure temp
9"J01 0.0 2.3 0.0

Spressizer pressre relief valve

a clev = 31.015 in.

A name type
9WO prdV WPMvo

area length volu Vi ang vrang elvect
90101 10.•0 10.03 0.0 0.0 0.0 0.0

troughy461 nl
948102 0.0 .0.0 0 •
tr

cHl flg

. 0tk pressore quale94O IO 0.0 2.3 1.0

long pre~ssuie

* ref dmaings: 416D -pu LAl~ y
41619 -prn installation
41lI3 -pir terml JIx shield for spray, to liter

vessel id: 3.031 in, total iothrior beirit 0.875 in
bottto of pressarizer mdel is top of hew ru retaioer
a icb is 5.2 lnthe lovB e sI r p tap
incles 6 eate rods 0.75 indesd ia.

total MO1n 24l7.2 W •ithout themlI shield

blet elev :top = 136. in.
mudtletev bottoe V m 87. in.

M. S pipe
a•

a tele +'3•.5 ii.

a type asilate
M Pm0 pe valve sly

i fro tojuiare floss rloss vuhs
9341101 S0M0R IS94M111 1. -5 0.0 0.0 I0M

t
mOOino Vol

8

a are Volmo

A. 5



90102

93103)

O.RiLmH
0.Ew

ana

0.053•4

I1
8 i1 clrdes 6 ar rods, g plate.

6
1

MW Jig sgljuro

S fro to jr, area f loss r loss vr•s
RDI01 Hlg•{OI 0 TM IU -3 0.0 0.0 R0

* cU flo,-f flo•w 1ilj
N1MI 1 0.0 0.0 0.0

* f ift t**ifi *fit

*Thssiizersrg~li
9•910 2.5•0 1

9M 2.3 7
9M 2.Es 8

* vr ang voIDto
4l -9.0 8

el? ch vil tO

M, -2..3 7
s -2..1SO

99MI0 6.66/c5 .25M3HE We~i Myi

HE 6.67e-5 .10MJi

* floss rloss
S 1 0.0 0.0

CU cfig Vol1v
•I001 0 8

Mh v ju I
EIIm3 0 7

I Ct ress p uals
I M.30 1.00

HI 2 .30 O.R
Rlal 2 Z35.30 0.00

i mft: 401• 41

1~

8

in to
7

t itlt eley -top i÷7 n.0 ,
* outet eley bott• = 8.50 in.
It

WWIl 3

u aea Vol t
70l21 6.176M 1I hclskter rod ruier

IM2 7.67H 2
MIM 7.ME 3

* leo Vol so99131 0.54i1• 1
i ME 1

M103 4.UM 3

Iriog VIgoo
M1 -1.0 1
Mz2 -90.0 z
M7153 -5if 3

It

MT7I -0.iIN I
i-5. 2

M773 -0.ANN• 3

* rough ty ii vol go
M11 6.•7 .X I1

9"80 6.69e-T .0M333 3

* floss rloss into
MI901 I.83 M.M3 I total r'e 1.636 t4
M7~ M.3 M.~ 2 Uodei * laIy aug

k I t= (r(bit)

CH flg Volt•
M I101 0 3

I1

•I01 0 2

z0.
0.0
0.0
0.0

zero
0.0
0.0
0.0

air fl~
0
0
0

Vol tozz
3
8

i

BL Cl flg
I

flw-f flw-g 1lj jus O
913I1 0.0 0.0 0.0 7

* .let6oy au~rmgipt
* e~ v106l ,t
It

A. 6



* ctl press tep zero zero airfig volno
3711 23 . 2.1 0.0 0.0 0 3

1
* ctl Press tRz

MIMI~ 3 2M.3 SU
M31782 3 2S.30 SU
3]3lM 3 Z3,0 S

.ro
0.0
0.0
0.0

ero
0.0
0.0
0.0

air fIg
0
0
0

Vol 03

2
3

901~

ctl fig1

flow-f flow-g ylj ja so
0.0 0.0 0.0 2

ft

hot leg pes sp li tee to stn pomtor Wtet

*

Sref drings: 2.5p-4 (p)- 4141

**- 8(sr) -41440
* ~2.5r89 (sp-6) - 41402S2.*1 (sp-7) - 4144

inlet plem -414M
ft

I blot elev = 8. in. (hot leg centerline)
outlet elev 73:M in. (Ntto of inlet plenuv

I3L

2@~13

@331

dl fig
I

floy-f f lov-g velj jn no
17.R 0.0 0.0 2

S tye-ii
ft ft steas generator

stea generator inlet

M31

ft

'it
MVI0

* ref ra : 41421

3

area volo
.w2 3 k2.5 inl ON

ftee~1.in 4.

2.69M15

+45.0

+4.0
+6.0c
elf34a

2.3S l6
Z.l.8a

ol no
I A spool pieces 4,5,6
2
3 1 sponlpiece II id eplan cnnec

I

3

vol no
1
2
3

ft

f ffli to jo area

ctl flow-f fl•,-g velj
0021 1 17.0 0.0 0.0

floss rloss vahs
6.0 0.0 9

rood 4ydia VnolnB
6.67e-5 0.0 3

floss rloss iuno
0.075 0.075 10.05 0.05 2

tfft it t itfitifttHitftftf t itfttitItAI t**t*tt itt 1tttttt tftttttt|

stam gmentor inlet plem

reference - tye-ii (in t Imp) stem generator pat-legI ,
and plenum &g. 41211 (1,2)

note - inlet plenus entrance is circular (dja:2.16 in),
fpluni tapers outard, n fiforly, th rise to
Stak sheet filet (inlet plea Cotlet).

outlet is rectangular 0it radinsed conens.

f ilet eley = ottoi = t73.9M in.
outlet elev top 81.A in.

SBar type

t area lenh voluse hiang r ang elfch
20101 0.0 0.6354Y1 0.047• f.0 . 0.535418

cU fig olt
0 3

vcais Jso
ft nug 4ydia ctl
ZOEl0 6.69e-5 0.W ID 02

A. 7



i

, ct 1 r ss e
2100 3 W3 5R.30 0.0

* intact lopi stem germtor tab sheet inlet

a

a inlet elev = ot 15 .(btodbeset
Dqe wroele : to l oz5 i :(hpnof WeSht)

21IN) ills-, branch

s o j,, in CU
2101 1

aarea length volnm hi ang sTan; elocli
2110l .019757 1.'700 0.0 0.0 90.0 1.70

MO nun dia dil
23192 W.ei5 m~1 0
t

* fl to anram floss orss vnhs
2151101 2100M EM 0.01973 1.0 0.0 IDO
215W101 aim0 a m 0.00957 0.0 0.0 000

flw-f firg velj
215!3{1 17.6 0.0 0.0
2115l 1RAO5 0.0 0.0

WE1~ i[SOR iosgjn2170101 21TO0• 3 ý 0.01905 0.0 0.0 Dim•
2170110 0.0 0.0 0.m 1.0
217O01 0.0 0.85 0.85 0.0

I sto generator & bu dle *
W t tiit it It titAt flitIIit titi tti't itt it t~irttlt~t~ttti " itim'i• i~titttktt

i no Va1
* aOaO1 8

200101 0.01T757 8 6 tk, id = 0.77 in

7~0 .W5O 1 a8volms arondtnts; 4 9 and
7.910334 3 4 dm. l1 isn a ival[et

3_ 6.RM19 5 ato semodaq sik eoentSf0)
M 7.13,

MM 7.W 8

* rang VolDo
2OO1 19.0 3

0=2 IN.5 4
m063 -1.6 5

ME -930 B

* elvb a Vlnto
20701 +1. 3 I
23O703 f7.91L833 3
Mm~ 4.9m 4
2 i .S . 3 5
w~5-7.910334 7

M~ -7M 3
*

tnugh Iidia Vol DO•8hl 5.(e-6 .•45

fIl~ss 13SS jino
2 01 .0.0 0.0 3
ON 0.0 0.0 4
31 0.0 0.0 7
a

CU fig Io so
MIM 0 8

ctl fig in o
MM101 0 7

a c Fl press te zero zero airfig Volto
MI01 3 58.1 •0 0.0 0.0 0 1
Z122 3 0.31 SZ30 0.0 0.0 0 2
03l 3 3S.30 92.J 0.0 0.0 0 3

22DIN 3 2.30 E3. 0.0 0.0 0 4
3215 3 W 5.3. 0.0 0.0 0 5
M1I? 3 Z%.0 531.30 0.0 0.0 0 6
30 3 ZS.3 53L0 0.0 0.0 0 7
3312 3 22.10 531.30 0.0 0.0 0 8

cdl fig•013 1

* flo-f flavg oeIj ju to
U10l 17.0 0.0 0.0 7
a

*ref Wags: 41315 1 41071

ifnt el1e: mtlet elv: =IE0.5I in. (t of dnk slut)

aelev logtotel 391.9 . aow dtieshd
ale tidd be = YH . aim evtopoe nsket

a eleyvMortt* =-T. Am.topoftde sheet

a elev~lt W :3 .i.atofpt* shet

tYf00 lam pib•

A. 8



* stem genmtor secondary volue

t ref dmaigs 41M &- asseily 4I90- sepiarator
S41335• - fillers 4115 - baffle plates

t

inlet ely 0.CA i above top of tfbe gset
o* let elev= .5 in. &. top of tbe sheet

a

n na e tp
WO isgser pipe

6BI01 0.0 5

*area jUnno
WE1 M 3 * single baffle plate along flov path
W1~2 .09115 4 t baffle plate ntirl spoprts tc-tbk

a length Volno0
60 1 7ffOm 1 f Vl begits iabvetepof tWeshe• .
W33 7.910 3 voles am separatebyjutims

WS 7.4m 4 at baffle plates. (lot all plates ar
MOON 5.15W 5 conide -so are0 vols)

6001203 2 O.R 0.0 0.0
O01• 2 8MI.2 0 0.I0 0.0
605 2 86.0 DAN 0.0

a ctl fig
03M 0

0.0
0.0
0.0

00
0

3
4
5

v el-f Tell
60013301 2.80 4.%0

W00M 4.700 l7.
Din30 5.30 AD50
WO304 4.O0 IL70

WDI) 0.0 1.0 1.0 1.0 3
0O1I2 0.0 1.0 1.0 1.0 4
a

v-lj
0.0
0.0
0.0
0.0

2
3
4

intact Imp stem generator secondary seprator

aref Wn~ig: 4w3~

Sblet eley = 4.9 in. aw top of thesbeet

we typ
WIN~ isgkt searatr

to. j ctl
mini 3 0

S area length vol. h bag •r•ang Elved
WID010 0.0 'BIN~ .0~15 0.0 90.0 .79157

a

a olre Voln o
0l 1.I17 I
M. z Omg 2

MI• 0.AN 3
W LOON9 4

0333 Um2 5

a T rang vol no
W1AI f9.0 5
a

Ely cb vol no
=001 795M0 I
m, 1.910334 3

WM 7.4S500 4
M0 5.13W 5

mo by•dia volno
601 6.0b'e-5 .69ci NM 3
WON 6.6R-5 .109911 4
O03 6.696e-5 .&870 5

S ctl flig Vol mo
6031 0 5

a WaILs jo no
01101 30 4 a baffle plates

a ,pres gaqls zero zm
DI0E 2 8.0 0.0254 0.0 0.0
OlE2 2 .60 0.0w54 0.0 0.0

*rougb byilia
W010102, 6.1e-5 0.0

a ti press geals
10l0 2 OR 0.3)

t

0

i

6011101
012101
@313101

6012201
6013101

from to ji area floss rloss cabs voidl
H010]006• -M.572 0.0 0.0 1002 0.50
W 0100 0 .W= 5A 0.0 0.0 103 0.15
ROOM 1•0 = 0 w1.5353713 0.0 0.0 i03n

eel-f Tel-g velj
-25• 1.•0 0.0

L1o. 0.0 0.0
1.0 1.0 0.0

taft ifaa**ajtkaakakaiamakatafakkaHakaafata

bitact loo tmgmrtsecondary steu~ d
aa*1***taai *aaaaa**aaaaaaataaaWOaMH~a*a~a~a

* nf hl3r9
air flg0

0

Vol No
1 * ile a el x A.35 b. alov top of iee Ouet

* ouet el-v:45 b. abtov 4t oft I sheet

A. 9



lam3 typet

area leng1 vo1x hang vrang elych
6110101 0.0 .74W71 .4243 0.0 9T.0 .7475H
ft

ftE ioyt Iiyda cu
6110102 6We-5 m 0
ft

ft dU press ias zo
R0 280.0 LOD 0.0
t

* intact loop stem perator secodary dmcomr (tp)

trdf dravi~rg 413'M
ft

filet ele = 41.625 in. abov to of te sheet
outlet 0ev: 375.5 in. top of tue shet

t

1 0

* area lengU volue hang Yramg elvch
600101 0.0 5.551W7 3.O3 0.0 4.0 -5.551M7

MO 4 ghyiia CU
W10ME2 6..69e- M3 0

CU press quIls
63D 2 .O 0.00

froa to jnare floss rloss vcahs
621101 6M10 630 .0 MB 0.0 0.0 0

* il-f vl-g velj
21I 0.40J "0.34 0.0

at loop stem etor s W separator l ass

ref dra&5n 41M~

fy
f1 ilet.ele :41. 0 k.a re topoftiesket
cat o et eley .M ii. aboetop oftWe sket

ft

m jon di
6l13I z 0

ftarea lenggth voue~ hzarg vrang clotd
610101 0.0 l.5L4i6 .710 0.0 T2.0 l.~ISO

nroe tydia ctl
6120102 6.7e-5 .M.349 0

1t cl0 press p.1als
61OR 2 3OR 1,W

S from to jarea floss
6121101 6 i00 611000 000 .31 0.0
6122101) 63100 000.78455 0.0

riloss as
0.0 3
0.0 0

6121101
6122101

vl-f vel-g ylo
0.0 0.0 0.0
0.0 0.0 0.0

litI tftft** tfff***t*I f** it kt Mtitft f ittf t OMMU" H Iftttf~ffft **fttttt*ftt*H tft**itfttfttftf

ft intact loop stma generator secondary doiinomer (Mottl)t
it t** HO fttffH t*ftfttttt**tftfIt Ikt Ithititttffffffftttttttffitt*tttfft Iiifi h tftiftitift kt I t Mttff

rd yfdraiiin: 4t1M -assontb1y
ft 41 - fillers

ft
f ilet eley = M7.005 ft. dm top of We sit

, outlet ele: 0.0CADih. Am• top of Wue sbut

Pa t

m030 isg0 pipe

6O1 4
ft

area volno
9301 0.0 4

area ja n0
60301 0.0M1 3

S lnlegto vo] 8o
630301 7.4T6I3 1
63302 7.910C33 3
M1X 7.W3 4

ft

ft34O

ft34O
ft340

ft

voIM
2211171
.616%1
.23651
.33m20i

vol Bo1
2
3
4

rang Volno
-9.0 4

ely a
-7.9M334
-7.91•0

vol

3
4

A. 10



* IOelh ty dia vol RD
6=1 6.0e-5 .0l227 1
63=2 6.W7e-i .0191 3

* ctl fig Volnio
6MI00 0 4

* iahs in no
W1IO1 0 3

CU FM qs zero zero airflg Vlno
S1mi 2 OR 0.0 0.0 0.0 0 1

6MM 2 OM 0.0 0.0 0.0 0 2
3M 2 O.R 0.0 0.0 0.0 0 3

MM 2 •A.3 0.0 0.0 0.0 0 4

c rfig
@1340 0

Vol-f vnl-g velj inn RD
@331 6.A0 6.1W 0.0 3
ft

rd del : 40. , flv restriotor, adtttabe area

ft eley =0.0 in. Am~v to f tWle sheet

,, me tp

frm to juaam floss rloss Vrabs
M1E1 M N 60M .00fl'18 0.0 0.0 1W

dl vel-f Tellg velj
smf041 o 0 .om 7.30 0.0

Ht

61m igfj tadpju

I fr to imarm
61W101 O MD~ WIN3) .012

Cu flg trip
,iEO 1 414

tie flw-f flow- velj

401 "1.0 5.04 0.0 0.0*1610• 0.0 5.604 0.0 0.0

6101 24.0 5.f34 0.0 0.0
*51100 2M .0 0.0 0.0 0.0

* for steady state - ient for teeping stua gnmetor w Constant,
pu int n W oot steam valve - (commt At card 610ft aMv)

6100W 1 0 cotrlIr 610
S table ta into account mrsion of k to lb

61201 -10.0 0.0 0.0 0.0 fejl
*BM I1 -10.0 -VZ.09 0.0 0.0
61M000 0.0 0.0 0.0 0.0
61001W 0.1 U 0.0 0.0
61000 10.0 M.0• 0.0 0.0
t

fttH H HHHHt * t m Htitffff~tttf i **i*t tm Ht it kit I *ttftifffitft HUtit~iftfft iftft

t stem generator secondary - tit dep feedwater volmue

elhv 0.0 in. aboe top of tue sheet

6m isw tu ol
*

ftarea leont volume L ang vr ang elyc6
6210 .02 10.00 0.0 0.0 0.0 0.0
ft

by hydia cl
61019O 0.0 0.0 0
ff

WM1 0.0 1S.0 405.0 fei
ft

*tftftftttftfttftti ttftfttfttiftfti tftft**tft**ttftftlftftt ftftftf*ftfi ttt*fttitHfit~ ftftfti

* steam generator secondary - tie dep au fee!ter jiction f

ftUt tttftttHtftfHttttfttfttkftft tftHftftft U ttkHftHtftftftfltftitftttttkt

ft

elhv -- 0.0 i,. above top of tWe seet

615M isgofij tpjnn

f fu to ju area
63211 9m WI .012

CUeL fig trip

ft

U t flw-f flow velj
6 I -1.0 0.0 0.0 0.0
61502 0.0 0.0 0.0 0.0
El• W .0 0.0 0.0 0.0
ft

*fttft ftftftift tHf**ttt*ftfttfttfOfft*ffiftt*tttl tttffff~*im Miftft

i tm enrto ec onar -fixfc dq w tat ff vlue f

ifttftftf**ffftttttt*tt*fittffffttttIt*ftHitftftt*t

A. 11



elev 0.Oio. a&Tv top of tebe sute

w ea type
i sgafw taiv11

S are lea Ing5 V e huag $Tuag elych6350101 .012 10.• 0.0 0.0 0.0 0.0

* roag liydia niU
631M2 0.0 0.0 0
t

I CU fig
6350O 3

tine ssre teT
6M1 0.0 9M.0 O.0

i steas generator secondary - relief valve

dv -4.36 is. aove tU of tk sheet

&311 isgry valve tsiulate aft

t from to jnarea floss rloss irahs
6101 6ll010M 6 .AM 0.0 0.0 aO

t nil flaw-f f1%-g velj
63M1 1 0.0 0.0 0.0

V34Io typeft

ftrip
63431 661

t kf{tI****ftlttt• ft t*"**t tiitf '~ tftftft***f* tt~iftf'tft•ttktitttlfltftft*fftt* *tti~t~i-t

'stem genertrseconary - ft de relief disdarge•olm

ee 45v5.360isabove topofWe sheezt

6=3~ isged tivlm

ftarea length vole! hi ug ir ug tlocd
&D11 .04 10.0 0.0 0.0 0.0 0.0--

00 r hdia CU
6l2 0.0 0.0 0

Use, prssm pale

W E00l 0.0 2.3 1.0
ft

ftsteam generator secondary - discharge jonctioo valve

ft

ftele =455.N is.a 9mitnopofee Ot
ft

* Ia! t~ie

M33 isgdj valit

S frol to n area f loss r loss YCAS
6RI01 6BINDO 0 .007 2M.67 2M.67 !0

* dl flaw-f flS-g Velj
@351 1 0.0 5.04 0.0

ft vlv t•

* n' trip cl trip slope hit Os table
5350 ,1 3 41 .333B 0.9 0

1

iiait for steady state control systex (coat mt as 63O3n)

ft

fst eerator secondary -tir depdischarge volm

WM

area length voieh z bang wramg ely a
6FAI1 .705MA 1.0 0.0 0.0 0.0 0.0

r, o hydia ctl
650010 0.0 0.0 0

* cHl fig

* til[rese p alque
60I 0.0 1.3 1.0

ftcros dlim- jen~ oonfromil ste tta wbcoruetim~ pig

It

S fr tojosarm f lss Iloss vcah

A. 12



,6370101 61101000 Ri Um030 0.0 0.0 000
it

Sctl vel-f vel-g velj
O N301 0 0.0 0.0 0.0

**H f •tti*ithktJ l i'i t* ttttikii*ttk***i**ttitt~i**•'Ht httt kttt~tifk**

it

WIIit

i54l~j

ctl flg
0

vel-f vel-g velj Jino
0.0 0.0 0.0 2

intact loop stea do mross ceonnctioc pip to bl stm dow i

Sinlet elev 453 : in .av of te se
* noutet clev:476.125it. dm topofnWE skiet
*

£ o note-c pip stakes md:
S Vertically 6 18a E ft

horizontally over 8.0 ft
S zoriztally bac 6.2 ft

Vertically up B.3 ft
* horizontally over 5.A ft, part of A4
* horizontally forA 2.9 ft, padt of 7A
t

ntoat type
4m7 BlCap pipe
it

it Up Val so
40101 .003 3

It length Violt
471 1.0 1
M 14.0 2
mo70 1.•"7 3

i't

- vrag winB
m41 T.0 1

a5m 0.0 2
fim 0.0 3
it

A ely i Vo no
*6470701 -18.0 1

~ 0.0 2
*4NM 19.73145 3
It

it roo~ 4ydia wiolD
4* 1I 5.66H- 0.0 3
H

i cl fig wi no
,W1001 0 3

•F/ 2•. 00 2 . .

it

*ml 20A 0.0 0.0 0.0 0
4471 2 0.0 0.0 0.0 0.0 0 z
Awm1~ 20A 0.0 0.0 0.0 0 3
it

itt~ttl~rt ttit tti**iii***tt*H t• it lt •rit** hift* i-itH*t-H*tkt~ltit H* *i-t

steai generator secoedany - connection ivale tb bmn Imp secondarr

eley 453 il. abov top of tube goet

it na type
*53 MI ltWe valve
it

S fro to jn area f loss r loss vMs
a67l1l MID 7It000 0.M W1 0.0 0.0 100
it

it cl fiOf fiov-g VeIj
'5101 1 0.0 0.0 0.0
it

- ntlvtz

Ht optrip cl hip sloe U pit table
40601 24 4 1.0 0.0 0
it

*
E of i

stegen tor *b

it Ip stn geneator te shet ogl
Ht**it H*Ht*tfHit~tititiftti t*ttitH~*t*ttH*t

ref drainv WEi a 4F127t

inlet eloy INN.~ in. (top of tWE sl~eet)
outlet eleyv 1 81.5m in. (bottol of td(! set)

nat type
no0 ilts-ot brad

tnojun ctl
•00i 2. 1

it
are IO volme i ag Yr• ag Ely d

23101 0.0135 1.3D0 0.0 0.0 -10 -1.7D

20102 5.We-6 .l0415 0

ctl press teq
W 3 2.39 531.1

t from to * area floss riloss vs

M110i1 m• i mO 0.010757 0.0 0.0 O wZM10 Zi0SM MM•0 O.OW 0.0 LO DO0

A. 13



floi-f ffoi-g vT.j
M 1 17.4 0.0 0.0
225321 17,4 0.0 0.0
a
i iittt ifta k***k**ak~i***a**aattt`**aMa*t*"a*tt i ititi i~ktU t ktitm atit*
Sstema am r ctpleq i a

ft

* rd dmra -414271

se mtef for stem geratoriWet ple (0)
a

W net lev =o up 8= SIR h
W* elev-- =:tt = +739. in.

*

easta tyr
M c23 segivol

area leogt volme hiang vrang elvch
2300101 0.0 0.0354169 0.0 1M 0 .0 -T.0 -.6Q3

mog 4ydia cH
M2 6.696 .m 0
a

sali

frm to jana floss roe

MM510 MIDOOD z 0.0240 0.0 6.0 a0

CUl fl~vf l-[ [1" f•ljM I 1 17.4 0.0 0.0

popez genaOB tleg

M

a~itiii[[ i';[ tti'tti~i~itftttltt't

a• esev73.io h

* ilet elev : RB in.
a -hnnd httou eley --1103Tw in.
aoutlet eley: 9.8T in.

so nvol
2001 9
t

2I01 0.00 9 a 2.5 ih 01•

* leogth VoliD
2401 1.52118 I 1spoolpiece -8
2M 3.IMJ a sp'-8,9,10

M303 3.44IM 3* sp -11,12
2M 2.M33 4 sp -13
205 3.50b32 5* sp- 14 sti~t I I deg ba
M03 1.512M 6* sp- 1 W0 degof bad
07 1.521911 7 sp" H-@degof bEnd

MM3 3i?5Z 8a sp -14 straHIdeg bend

Ywang Volin
2400I0 -f.O 1
2m -1.0 4
M •.M 5
m -3.0 6

2M065 +3.0 7
24m IT79 8
mm 49.0 9

a elvc vMeio
=01 -LIM2 1

ze -3.M
MI703 -3.M4 3

zm -.8 4
M -3.M 5

24M -0.1 6
24m 0.USE 7

M7 3.IM 8
2M70 4•. 9

a rugh lidia volit
240080 6.•7e-5 0 9

floss rlss j,,,
201•1 0.0 0.0 1
2M9 0.0 0.0 4
249}3 0.0 0.0 7
240 0.3 0.3 8

a U cfig Volno
2•01MI 0 9

C tlfig ji go
mn1101 0 8

a

a

a

ref dra*in: inlet plezu - 41421
Z.5rM (w-8) - 4140

2.5c-1 (Wi0) - 4144*2
Z.Pc13 (s-i1) - C414
L*-l4 isp-]2 - 41)251

Z.5PEi (Wp14) - 414E2
2.Pc1 (sW-I) - 414w-
2.5c-1 TspIf - 41M2

A. 14



*

2431311
2431312
2401313
2431314
2431315

2431317
2431~
24J1~
*

a

*
a

2431311

ctl pro tci
3 23.30 531.30
3 23.30 531.3
3 2S.30 531.3
3 2S.30 531.3
3 M .30 531.31
3 2S.30 531.3
3 M .30 531.30
3 M .30 531.30
3 22.30 531.30

dl flg
1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

zero
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

air fig vo io0 1I
0 2

0 3
0 4
0 5
0 5
0 7
0 8
0 9

filof floij vTIj ju no
17.450 0.0 0.0 8

* outlet e t 0.00) ii. - delato 4773R9AF'
t
* Ia2
•0310 i1• mP

o101 9.0 2.Q 1 0.0554 0t1.l0 I0.0) 0.803
a
* chfug

•J0 0

, Blojinarea floss rloss jmfIg
• 24311O 0.01557 0.0 0.0 0

a ~ onon ju ar f loss riloss j,, fig

M 61Mi0 3.1e-3 0.0 0.0 M1' orifice

* dl press tes ur
N 3 Z.30 531.30 0

* dl flow-f flow-g Ireij
S 011 1 1l.6J 0.0 0.0
a

ctl flw- flov-g Telj
E0 17• 6 1 1, 0.0 0.0

iWa tabdaba Was -d f•trtab sp t tip rever
0 0 0 -1 0 0 1

arqs irspo r-fl r-hd r-tor v-ia
0 M0.0 0.91 157.8 1.0 9.34 0.3

a r-den r-r-tr fr-tr3 fr-hri fr-4Z fr-tr4
0313 6Z.3 0 0.0 0 0 0

k

istop data els t z-f-sp w-r--s
210 0.0 0.0 0.0

*card cccn0)-ccnM single iihase pupni hcad md~ torque reev set
* single $•aR 4 qFdrant lead tales (Irvil s camves)
t

60ll0)1 1
U1101 0.000, 1.409 0.174, 1.39. 0.34), 1.351 0.A, 1.317
S011 0.7/00, l.Vl OM•, 1.9 1.00), 1.000

Bg 1 2
S imi0 0.8,10 0.3,-O.G 0.T7,- 0.624 , 0.V
Hi1 0.S, 0.400 0.90, O0 1.7 0 () , 1.00
BID 1 3
21311 -1.0, 2.725 -0.•, 2.0 -3.Ix, 2.2 o0zg3, I.M

AN, -0.7,1.078 0.000, 1.
S1IM 1 4
51401-I.(000, 2.T, -0.M, 2.050 -0.E8,16 AN -. , 1.500
27143 2-0.22, 1.20 0.0,1.057
25M 1 5
27151 00x, 0.613 0 .v1 0.1, 0.09 0.6O , 0.612

0152 0.87, 0.17 1.000, I.0M
11)00 1 6

5031 0.00, 1.05 0.9, 0. 0.15, 0.831 0.0, 0.7
SIR N0., 040.92,1 1.90, LO
arm )1 7MI• InIx15,O•}•-I1,01 0 -0.81,-0.75 -0.12, 0.•0) -0.61, 0.•

SI10-4.117, 0.6O 0.0, 0.619
BID10) 8

an

•01 2 1

am 2 2

M 0.I,-0.1 -0.9, 0.810 O.0,-0.S 1T 0, OA
2509) 2 3

2V0191 -10.0, 0.50 -0.80, 0.9m -O.EfO, 0.m -0.60,0, .6
M1. I'm, 0.9 0.90,0• 0.•,0901000, O.M

257}21020.31, OA'/O 0.001, OB0.54 , .3 ., .
SI0 2 4
0252101-1.00, 0.62 -0.03, 0.53 ..O.fO, 0.53 -O.40, 0.43

~250M!)20 -l.000, ORE -0.800, 0.53 IM(•, OR.• 0., 0.0
332 -0.V, 0.R 0.0, o.x6
amO O2 5
201 0.B0,-0.o3 0.200;0O.5]0 0.10-0.9 0.600,-.39

0.2 -0. 0.13,-0.57 I.U0,-.130

=2431 0.D , 0.10 0.30, 0.32 0.0, 0.20 0.500,0.120
w On., 0.05 I.,-.130

SS•1-.,L• 0•0-. -C.D,-1.0 -0.4m,-60.
3352 -0.20,-0. 0.030,4.30

SR -. ,I 1a..0,-1.2 -0.50,-0.790 -.r,-t.aBE 0-030,40310 0.OO,-0.l5

Sto pW lead mtiplier tabls
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201 0.0m, 0.0m 0.1., 0.0m0zmz00 0.300, 0.gT 0.•,0.ammX02 0.9, 0.0 OA•, 0.

W•IOM 0

mm0 0.a5, 0.!T 0.M, 0.5@
2u0 1.0m0, Ox.O

tw phs M ffueoe abe

04101 O.H00, 0.0m 0.1m3, 0.0
25MNZ 0.7w, 1.00 0.9m, 0.4
2m 1 2
mf• O.000, O.A] 0.M0-.9

202 0.4, 0,10 OR, 02.
MO 1 3

5225•q0 l.0,160 0•-.

25 0 ,05, 0.00N, 0.9
mD0 1 4
mH0 -LD0,-M -0.500;0.18

S olIOx, 0.0m ox.O m.U

zm00 1 8
So1 -.000,0.03O 0.0m,-0.03ZSOm 0.D,-1.0 I.B,-1.M
MM•0 1 7
Sol50 01.0m0, 0.9 0O.9O, O.R

Sm€• 1 8

zm0•0 -I.C0, 0.00 0.90, 0.90

* t W s torte. differene tables

D00 .000, 0.w 0.2m0, 0.90
2m2 0.3, 0.9 0.9m, 0.•0
WA2 2

50 .0m010 .9.5 0.M00, 0.0
60.8, 0.7 0.N, 0.810

MO0 2 3
3501-L00, 0.4 -0.0, 0.0
m 512-.MO, 0.D OR0, OA.
M 2 43921 -1.0, 0.0 -080,@0.
m 122-.3, 0.R9 O.0, 0.x

S31 O.0,-0.& 0.230,-A.511

M5I021 0.003, 0.3 0.D, 0.3M
m2 0.", 0.050 1.0,-0.130

0.15, 0.0EO
0.0, 0.0
l1.O0, 0.Wo

0.D , OXD
0.0, 0.2

0.24,, 0.n
0.8m, 0.9

0.1m0, D.0
0.9, 0.4

0.DD, 1.A
1.0m, umD

02., 0.D
0.D , 0.8

-0.,-2.10

0.5M, LOO

0.300, OR.1
1.0, 1.0m

A.M-Le

2m:0 2 7
25 1-0200,-0.740 0.000,-0.&0

2m•0 2 8
20•01q-.000,-1.43 -.0.2,-.133 -0.f,-0.A0 -0.400,-0.57

M20 -0.M,-0.310 0.9,-0.0
f
* M coast dNI table is geneml table ZO
*u ac trol vad6bes nd lo set pR spW.

a trip par~mter
36 0 alyar 51

*table itaz acite t cmersio of rd/s to rev/6M MI1 -1.0 20665.M0
M10R 0.0 G.R
• Ilm 1.0 9.5v
Mi0M IN0. FA.U105 51.0 14.297

S61% 10.0 9M .MM 107 30OM.0 2M.90

,psmuiz rspy line tee- ti t tctim

if*t

a ele"-0.0 in.
a

D zpta type~

fftu bojunarea
N i0l ý10o0000 m u)10O .012

S ctl flg trip
N 418

S tit fia,-f flrg velj
m203 -1.0 0.0 0.0 0.0
2332 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0

prssrtiz it*t*tspra •tet - tia *-attvoltue t*tl ii *it
* pressizer spray line- tiar depnend*t val• a

j•*kmn*hJ**ak*a"l' kflta* a111 *kkill i~fiukk* Jaaai'H* at*k*a1, ka* a * I aal~l*H **f

-,-0.50 -C.A,-0310
-D.H, D.W -D0., 0.0

0.4,-O.60 O.60,-030

noD, 0.1 0.4m, 0.13a
0.10DA3 O.A,-D.51

0.4, 0.0
0ON, 050

0.430, 0.2D
0x, 0Q.

-D.D, 0.5D

0.6m, 0.70
l.0, 0.n

0.6, DA0

1.0, 0.n

-0.43m, D.D

Selevy 0.0 it.

-0.6, 0.4m -1.m, 0.40

0.430,-0.D 0.•,-D.A

1.000,-u.

0.Do, 0. 0.00, 0.10

ag00

a9m

29OO2O

type

area leigth volu haBg urang elvd
.012 10.IB 0.0 0.0 0.0 0.0

mo ly ia cU
0.0 0.0 0

ClH fig
3
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*

tilresser telp
NMI1 0.0 2.3 W0,

*tft~ttffftttftt t~ flttt i~fk ttftftft iftftft fttftftftkftftfttfttfittftfttftfttfttftft** tttft•titcold le .. ne otlet to ecc injection point tee

£r drawings: 34Ilb (s-19) - 412

t3pc-13 (sp-M) -4J41e0 -1-J3p-B (stZZ) - J9%

ft

Sillet lev : oDtlet elev -0.X in.
m

61000 2

area vol no
310101 .03EM 2* 3 hj sc'I (id: 2.-24 ia)

length Vol
UK I N).O I ' Spool Piece - 19,'0

35102 2.W?~ Z' sp -a bem tap h -22

* ang Volno
26101 0.0 2
ft

ely d Vnl 0
610I 0.0 2
ft

* rough 4 dia vulnw
1101 6.6e-5 0 2

ClH fig vol Do

stabi juono
2511101 0

6UlOI a0 I

ctl press te zero u air flg volno
HE 3 2• 1.30 0.0 0.0 0 2

ft l fig

ft

fl[-f fl"v-g Telj ..ju o
31131 17.6 0.0 0.0 1
ft

e • hjecti tee
t difttt -tftlt*i- t fti tf ttti-t CttWttttttfttfttf t4fi:t ft ttt ttt f

ft

* in- elev-" outlet eleyv 0.0 in.

25030J c252bnJl

ft noiro cli1 3 1

area length volne he•g vrang flycd
250i .0375539 2.011 0.0 202.5 0.0 0.0

rn•ugh tdia cl
m n0 5X.e-5 0.0 0

l ciprs tes
HMO 3 2330 1

from to ju ara f loss r Io vrds
21101 251•,0 01•C(•0.03M 0.30 0.10 0

2201 MIN 2m50• X(mC.037 0.30 0.30 0
MIRl 4L000 2 .034w5 0.0 0.0 25121

flw-f flnn-g Velj
2 01 R1A. 0.0 0.0
25 1 17.4% 0.0 0.0
223Ol1 0.0 0.0 0.0
fIt

* ecr lihe

W ilet elev* Outlet eley: 0.- P b.
ft

MO ilpip pipe

Do Volft

* area ol no
4I01 .M 1

ft length 12l 0o
4111 10.0 1

Tr wang Vnlno0
4031 I0.0 1

ell c Ich Vono
4000701 0.0 1

rough kydia YvDo
481 6.9eý 0.0 1

dCUflg Vol o
4NM1I 0 1

dtl ress temp zem zm air flg voioE

A. 17



A31 3 M.30 531.3S 0.0 0.0 0 1

kkt~t ittk***ttk***fttttfftittttk~tk i**kttftk-tkitktiktkktittfkt kktikk**i

I bpis - til dep jnction
ki*t**I ttktt*ttli 10 t**tt WI M t*tttit***t~kiffI* kktktit* Ik*tt****ttt*

,, l h= 0.0 i t.

It

frx to ju am

H Ufig trip tlle volu
4100H 1 p M1003

* pe.s(psill fnD, flo,-g velj
41020E -1.0 0.M 0.0 0.0
4100R 0.0 0.0M 0.0 0.0
41030 15 0.025M 0.0 0.0
4030 3•. 0.02 0.0 0.0
4M A. 0.02H 0.0 0.0
410M201 41,. 0.0C50U 0.0 0.0
go . 0.0• 0.0 0.0
M S.30 O.0 0.0 0.0

41021 51M 0.01 0.0 0.0
410221 1.9 0.09 U 0.0 0.0
M4 2A3 0.051 0.0 0.0
41M02 81.43 0.0'0 0.0 0.0
410M3 81.4 0.2A 01 0.0 0.0
41032164 0•0. 0.014 0.0 0.0
41001 1M.9 0.014 0.0 0.0
41M 12.0 0.018 0.0 0.0
412 13.0 0.071 0.0 0.04221 1. L• O0.M 0.0 0.0

4109 145.0 0.W2 0.0 0.0
410M2 1S.0 0.00 0.0 0.0
41t0 10.0 0.0 0.0 0.0
t

ipis tiae depadeat volume
Whitt I I• H it Mi~t tt ttt ***** Wittthtif i t"ift"Mkit~ttfi~t tttt III HMt

ht le -- Oue t eley= :0.R il.
at

am length volm h g ir ag elh c
E 10.0 10.0 0.0 0.0 0.0 0.0

rom) 4 dia cli
02 6.e-5 0.0 0

O cUfl

a

tik pressrae te-T
4101 0.0 12.3 .00
I

I arrem1ator Ia

I
Ive typ

area Ieob volue h ag vrang elri
60101 0.7 3.50 0.0 0.0 90.0 3.50

* roet ly dii ctli
4 1I02 6.51-5 0.0 10

presse tmuS 615.0 87.0
JA0

Sto juaU floss riloss ras
I 4 .0M 5 ON I2.44 1M.A OW

* v lifiev be elelv tDick Wtt-flg M tq ONt-h
m N1. 0 31.0 0.0N4 0 0 0 0

I
Mittit~tttOtt t h~ t~tiftifl tifrtli~t•tti~tilttllifttl~

I cold legu:.q injection pit b do er inlet
It"Hi tt ttt-* ttititft Hi I I t** I A it* ttt*H tA f t"tM Hilt

t

ref dm*: M (&am cold leg n•e)
*

* ilet eley -otlet elev = OR it.

Bam tfe
M0• cE pip

I o Vol

Iarea vol to
M00 I1 ts- dZR t

lengt Vol go
=101 2.1Z 1 rold legIdom or• mle

I vrang volno
•1031I 0.0 1

a elyc a Volnm
m01 0.0 1

I rghhdia "I DO
0•01 6.07e-5 0.0 1
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* dH fig Vol to
ni01 0 1

S ctl press tem zero zero airfig volto
E3MI 3 22,30 531.30 0.0 0.0 0 1
1

k

1~1

1110101
1110102
1110103
1110104

to vol
10

*

* col leg inlet anlos to dmcwr tee

a ref dnmios: asebly - p710
Sinner liner - M

*oter lier -47M1

* inlet elov =-:tp = f PA. in.
* ottlet elo: WOttO =- 1RO in.

rt o vessel

DI10t0

10011

em type
coldtee 1nd

no in cii
4 1

* area eto volne hzang
1010101 .1010 2.0 0.0 0.0

1010102 6.W e5 .10 0

ttl pss tq
101NM 3 Z2230 531.30

* si ator *

** II*

101

ll@~l

I1n

vr ang Ely 175

11091

I:

ros orals 11t1300

0.0 1D0 II0O
0.0 0 i1m03
1.5 001 110704
1.5 w101

al

IHEI1101201

1101101

area0.030175
0.00•
0.031102
0. N104

2Mf~1.•72,.000

1.41

-55.75

IM,.I

Ely t6 Vol to
-L• 1
-LOW 2
-2.00 1
-1.30ff 9-l.Mm' 9
-0.3 10

6.•7e- 0.1593S
6.W7i 0.0
6.696 0.111.

Vol to
I includes reducing section of aunfls
8 A dorixmr pipe
9 * slat pipe + Entrance Eaif amnnlis
10 distiiibi anols

Vol Do
1

8

9
10

ul no
S
9
10

Vol go
19
10

iun Do

1 * xs flo 1w asr t Station8

9
1011101
1012101
1011I
114101

M13012110101
1Dl~l

fro to j area101M00 1810000 7,.67H4e-
• I00101•000 00 0.0m•

3i 010M0 DIM.M

fliN-f fl 1-g velj
0.5 0.0 0.0
V.90 0.0 0.0
17.6 0.0 0.0
5.m4 0.0 0.0

flos
0.0
0.0
1.5
1.5

floss
0.0

1.35
0.0
0.0

r loss
0.0

1.35
0.0
0.0

WHHM M tHOti MOM Ia~tfft" miit tt Ittt

•filet tlly : bp -" la. h.

• otlet tlc -- Wtom -214.71 in.

Ow type

di fig Vo No
0 10

oral jun1
0 9

ctl press tel

3 .30 531.30
3 .30 531.30
3 1.3) 531.30
3 21.30 531
3 22.30 531.30
3 W.30 531.30
321.30 531.30
3 22%.30 531.30
3 2.30 531.30

zero
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.0.0

zM
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

air fig
0
0
0
0
0

00
0

vol 1o

2
3
4
5
6
9
S
9
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1101210 3 2•.3 531.30 0.0 0.0

* CH fig110130 1

* flovf flog velj ju to
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so in~ Ctl

area loogtb volum hz ang Trang elyca
70101 0.0 0.375 LIM4?3 0.0 90.0 0.315

* rNOc liydia cli
73102 Miio- AM330 0

* Ctlirs M Rls zero
7~O ~ 6.0P 1.0

from tojin area floss r loss vscs
7@1101 7010M 76M Y3Ml3 0.0 0.0 10

* sl-f vel-g velj
7031 0.~3 0.~3 0.0
i

it

* H o Im cU
• ooo 1 I 0

****Hui ~ .dUL~~11~kUft**tt**1**t

, rolbo • 1,$$ •u h$ r$ l$r

* inlet elev 451375 in. koi top of tthe sheet
* oadlet elev 455.85 in. abe top of tbe deot

70W Espp separatr

i oj•i cil

M 3 0

* ar length voe• hang Yrang elv d
7040101 0.0 0.375 .1002201 0.0 90.0 0.3
*

* rooJ 4 dia ctl
7 6.62 e-5 0.0 0

ctl press qpals zo70451 2 87.f( 1.01

* fro to jm area floss r loss cas voidgf
70101 070I .0"I81 0.0 0.0 i0n3 1.00
7041 70ý= 71a1 .n0=319 5T.0 R.0 13 0.15
70001 70MMI700 0 0 .Z7O 0.0 0.0 103

£ vol-f vol-g velj
709101 0.350 0.30 0.0

704M331 0.30 0.350M 0.0

Wbin obop oc genbtr stem dwi

islet elev -45.95 is. aboe top t t
* outletelvy .16 in. abe tp tube•s•et

e ase typ
70fm bl sgsd ogva

a a leng volme h vg rang elvc
705101 0.0 .R .Om•0.a4 0.0 90.0 .N Of

* roogh 4 dia ctl
75022 6.We-5 .M702 0
*

CH Pres quas z
7000 2 MAD 1.00 0.0

W

t lt***•I***tktt t r*t~iI***t*to ***Iinriii **ai- ialir t

f ileteleev : 61 .i. ab•ve tp oft *sheet
oet ele* -- 1.5m f. abv top of t st
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Dam3e type
711TO3 pipejn

7.19 1

* ara vol no
7110101 0.0 1

* lengt Vol 1
71M301 5.M 1

t vlue Vol Do
7f1 0.023 I

* vraqg VolID
71101 -31.0 1

* elod a Volnon
111E0 -2.82~15 1

* rn~i h~ia vol Do
711i 6.Me-5 ME I

* u cfig vi ol
711231 0 1

a U pUress quals, zer zerair fig V1olt
711101 2 9.0 0.0 0.0 0.0 01

t bro Impst pirato rl-• ise to kawt pipe - drir

ref dmog: aiswly-

*inlet cely -- .375 it. above top of tube sheet
outlet eley -41.5V ii. above top of tube sheet,

t me~ type
V=O bsghr pipe

7101 1

am a Volw
713101 0.0 1

7101 8M 1

a volue Vol g
7131I 0,07 1

1 ii -3.0 1
vragvos

Ea ely wivl to
7I011 -4.15 I

* rough by dia vol no
70,1 le-5 .A0137 1
a

cU fig Vo no
712101 0 1
a

a c press qalas zero ze air fig onlno
7M3 2 1 .8 0.0 0.0 0.0 0 1
1
iat'l*ta*a*aa**a akl itt•'lltiak• *ta"Ikt•l*klliL1*I. kAI i h k. **ia** i i ii i

Sref tding: $$

a inlet elev -- 411 in. abome top of tube shlet
outlet ele-: 411.5M in. abo'e top of tube sleet

t nax type
7= ~ bsi brandnc
a nojn cli

M.1 3 0
a

area lgth ine hang vraBg elvd
7131101 0.0 3.14E .0M 9I'1 0.0 0.0 0.0

a .o • ydia ctl
7131010 IF6. 5 X116182 0
a

dl press qmls zem
7W3 Z 6.0 1.03

* fro to jimnea floss rless rahs
71DE01 71101M 71=0II .AMl 3.5 3.5 OW•
712@01 10731OR M 00 M 0. RO .0
713101 713010 0 71 .01S 0.0 0.0 0

a vl-f v-1'g velj
713131 0.35M 0.30 0.0
7132301 0.0 0.0 0.0
7133W 1 0.30300 0.0
a

MW Imlap stem gneonorseznnmytnq i~ a

a d dJmj . assetiby -$$
fillers -

W1net eley 411.9it.aboopoftobsheet,
4d flteteev ONin. above top oftnbesheet

71D1M ý#t~c pipe

A. 29



714,M1
f

7L•O 3 0
n5 Vol

5 7e leggth vol. 7 . zaeng vr veg el. . .
71T1D1 0.0 7.S73167 BM 0.0 0.0 0.0

i ar-ea vol. o711)I01 .010•9 5

Sarea jug o
711 .0flm 4

l volDo

* ioo hy dia cl
70~102 6.6e-5 MZM~7 0

ctl press pals m
7150O 2 M.A 0.X

S fix to jiarea
7151101 Um0 71M .09071593 713I00 7I W0'
717 1MO 7MO100M MI Ol714M 7.5ml

1

5

floss rioss vcgs
0.0 0.0 mo

W.0 Ti.0 M01
0.0 0.0 •z

a71!301 0.0457 1*71),MJ2 0.0711517 4
*7123 D.M 5

7 1 vrang - i o
7140@1 -3.0 5

7101
715MI

vel-f vel-g
0.35M 0.3M
0.N 0.300
0.0 0.0

ve0j
0.0
0.0
0.0

71M2t

7101

71•01
*

ely 6

"7.5m0
-7.O0

Vol mo1
4
5

rmug 4dia vol Do
6.Ve-5 0.115 5

Cl fig Vol no
0 5

abs iunm
7141I 0 4

cl press pals
7141ml 2 0.000 0.0

' dl flg
71430 0

* vl-f ul-g
7141VI 5.90 6.90
f

zero m1 airflg Vl1o
0.0 0.0 0 5

Shkoen loop sto generator riser ott. wiN blow fedater inleta

Sinlet elev 0.000 in. above top of tnb sleet
DO etletel= 13An. A mvtop of tu eskeet

a

mu typ

Do i dli
7 I 1 0

aarea lengt voim h 4 ri wang ely d
71@10t 0.0 1.00 Om0 0.0 90. LEM

* rough dia ctl
71312 UFOe- M~4 0

C lPress pals e
7102 2 875.00 0.00

fix to j ar floss rioss vcaks
71EE01 731M• 7 .0 0.0 D.0 30

a vl-f vel-g velj
716015 0.30 0.3 0.0

brke Imp stm geator iott fear pipe

Velj ju to
0.0 4

Shrn loo stem gntor secondry how (ottm -kriforta)

a ref rio:$$$
i

f ilet elev : 5. ii. M top te shed
* Outletdey =6.5min Mtop of nttie bt

f
a

Dame type
1 ref dmaing: asseably -$$$$

a njen Cl *a lt e zj~ -3.5Mi. bvetp ese
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t ottlet eyv = 6.3 in. above top of tok set

car type
7M0 blged pipe
*

T•1 1

area Vine
7M01 .0AM I
t

lIMO ViolB

* Yr ang M no
* T.0 I

El elCh 4ino
7011 .M133 1

TM1 6.e56 0.115 1

*

E flg Volw o
710101 0 1

t

i cli pmes inals zero zero air flg wiol710111 2135.• 0.0 0.0 0.0 0

t steagtp ser daq - misfeefaterjuncionI

t

eve typ zae a

dl dflg trip
I'M 1 415
!

Mil
7027213~
7203M

-.1 U.m 0.0 0.0
0.0 0.0 0.0 0.0
0.1 0.31 0.0 0.0

10.0 R.M 0,0 0.0

'steam generator secoedary -min fe tee r volru

t

i area lengti volI Iz ang Yr ang elycd
72N0 10.D 10.0] 0.0 0.0 0.0 0.0

i rNOe by dia CH
M210 0.0 0.0 0

* ctl [ig
UN 3

ti pressme te
12P101 0.0 1s.0 .0 *ejl

Wi

SW val~ve

t p fedli break c ects from • 1 inlet
bottom feeh break c ects frm Whet

it

S from to ju area f loss rlss ocalis
73101 T= 7 Q00. 0.0 0.0 Om
it

725102 0.90 0.80
it

*1 cli flwf floi-g %Ilj
t01 1 0.0 0.0 0.0

it

v0 ttIv

ft

i720t721

MW•0

tic fl-f flo,-g velj
-1. 0.5119 0.0 0.0
0.0 0.5119 0.0 0.0

24.0 0.56119 0.0 0.0
10.0 0.0 0.0 0.0

At

iT501
trip
V0

ifor estate - iapt for imping s taopnto Want,
put h tavt ss m stem - [mnt no mis M) abov)

7210~

~721010I
*1~1

I a E n ofl0
table bks into aort comesi of g to lb

-1.0 0.0 0.0 0.0
.10 -ROE 0.0 0.0

itiftitftiftifttiftfl£fltlfiifthiftiffif*tt*ttftit**f

',lainw .0 n,I**fttttfttftMtMIlit ift*f~ttft*t*tti*ttl*ftfl

I lev:0= Inh.
ntty

it ceme type
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*t

area eNOt volme hz apg vrrag elych
•101 10.0 10.0 0.0 0.0 0.0 0.0

** rnh hy dia dl
•102 0.0 0.0 0
at

* ctl flg
7"•00 2
at

Htit pressare qwea
70001 0.0 12.3 1.0
It
I b -t*k loop S -ttealgertoto•H-Hkte pipe ta, t Itat****t

I re draviv: = S
I

I inlet elcv 411.m in. a&Ive top of tube s•t
oe•ett ele :41L in. aboe top of te seeet

:1 so in C

TMI 2 0

* area length ice • z•ang vang ely d
30101 .010m 2.0 0.0 0.0 0.0 0.0

rm nuoh dia dI
We 6.We-i 0.115 0o

* ctlIress uals zero
TM 2 0.8 0.00

* fr to ju ara f loss rlss I ahbs
7~11MI 72IM1 M~1~~ .01038 0.0 0.0 9Y
7"MI01 TM 7MM200 .010M 0.0 0.0 2

a •'-f ellg vilj
MimI 0.0 0.0 0.0
17201 0.0 0.0 0.0

bol1sI st gmneratp fe er W pi

Sef dr,*, assedly-$

ilet eth :415 ib a fWes
m oUd lenl:nEah.lM ttde sint

Bw tp

7V bOi pip

7 M11 I

area solton
2010 0.010M6 I

* lngth Vol
flI1 0.83333 1

r snug vol DDMI.

a Elvc 6 Vol 20
72"/0101 1 0. 0 I

S rv Iydia volno
7Tl 6.u7e-5 0.115 1

* clflg ol to
7ZI1001 0 1

a cl prss als zero zro air flg vol o
72TD01 2 9.033 0.0 0.0 0.0 0 1

steit generator secondary - flary fWaer jwctio

a 411.5m i: l Amotop oft WeOut

* fro to inarua

*

* ifig trip
7 1 417

tit flof flo-g velj
101 -1.0 0.0 0.0 0.0
7=2 0.0 0.0 0.0 0.0
720 W.0 0.0 0.0 0.0

,stea genertor seodr - elary feehate vlme

* eley 411 in. aW top oft uWeset

we iatype

* ae lngt •olm hag rang flyd
b0101 10.00 RO.D 0.0 0.0 0.0 0.0

aO . Ca . l0
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* ctl fig
MR 3
t

S tite pmm•r tap..
71 0.0 90.0 R.0

i steam generaotfr seeoary - relief valvea

2eve --461 it.above top of tube shet

734) bpsgvalve

*froo to jooarea f loss riloss vrAhs
739191 MIN 7M .007 0.0 0.0 100

* ctl ITin- f lov-g velj
T3I1 1 0.0 0.0 0.0

*trip

631 71

Sstenerseondry -titep eliefdossarl volo

aarea length volme hiang vr ang ely cl
74MM0 10.0 AM100 0.0 0.0 0.0 0.0

a m c 4 dyia cU
7 i0 i 0.0 0.0 0

a ctl fig
82

t t prisp reqlals
74331 0.0 12.3 LD

MaaAuaIratiaifttata**t'tt aait it aau-f tflati ut ttauu~tt11

*eley = .13h. ~:aboetotp ofaWe skiet

frm ton area f loss rloss mv

7M101 IN( 7M(OM 0. 2360. 102.3 100

* Cli flov-f fiov-g Va1j
731I 1 0.0 05113 0.0

* vlv t•
*735J imtrlv
*

a o trip cl trip slop iit os table
*a7321l 403 411 0.2 .0 0

*iqt for steady state control systems (comnt not cards 73%3n alove)
TM srnlv

t stem germtor secoowda - tii dep dischrge vnlm

a dle- 41.15 in. akiv top of ttbe shet
t

*re leg vole l aEg Yrang elvh
75M1 10.0 1O.D0 0.0 0.0 0.0 0.0

a mo 4ydia ctl
75 0.0 0.0 0
a "clif'lg

*

a tilpe sorn pals
75MI 0.0 12.3 1.0
t
fthikifflt i RU at**aa itaHAitiat At aaaan t tt at a t ataaaaanaAaaatif
Scross connection - junctio to cross connection pipe from bisg

itt *t*tt**tt" *A*ttKit it t t**t1tttt tt Ottttt It kta tkt *atita t A*tit Wit t

* le =v 47.16 in. above top of tbie sOut
at

at

-frm to junae f loss r les vca
ME10 7051M00 7MMOMO .030 0.0 0.0 100

- Ctl vl-f vel- velj
M I7O1 0 0.0 0.0 0.0

it

tih ste c ni lstem a

a e ely--mleeo:1t f ley-015inabve tpof Wesheet
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n ot- - cross-over 1pir. Snaks ma~d:
borizortally Wk ZX. ft

* Lorizotaily ovr 5.0m) ft
a vtially dm E•. ft,

lorizatally fored 6.0M ft,
* orizontally ove SX ft,

* vertically Q .m ft,

t7m i0 blap pipe
ft

it DoVovl

it
ifarma vlino

'79101 RM3 1

at lecgth Vol to
,74531 7.0 1
aa

- vr g voDIno
4701 0.0 1
at

elt d volai
a74• 0.0 1
at
at rwo 46ya Volin
401I 65.7e5 0.0 1

it Ctl fig VI BO
,71301 0 1
at
- dlC prs Fm s Ir
17E I Z 65A 0.0 0.0
if

art of 647
prt of 67
puit of 6W
part of 647

* frog to iu area f loss r loss caLs
3251101 3 50 W32 0 6.054-3 0.0 0.0 0OM
3252101 3•91M 33033 6.0M -3 0.0 0.0 100
a

a f I-f flao-g vlj
361I 7.310 0.0 0.0
3221 7.310 0.0 .0.0

a stem geeatr oatlet plem

* ref dmin: 414M2, sh.2, see note for sg blet plem (0n3)
a

a inlet ile : top := 81.5M i.
oetlet eley: l tto, = 71.9 in.

pr tje
3M000 st-mtl srguol

S area let volm ki ale ai ang elv i
33101 0.0 0.OM .M 0.0 -. 0 U M

* ro ldia ctU
330010Z 6.57e'5 02M8 0

eICUipes tev wo
33M0• 3 233 91.3a 0.0

zM 1krflg voai
0.0 0 I

,brokelop stm a ge tor tok e s catleta

ref dring: 41M

iolet eley +02.m1. in. (top of tWe seet)
a otlet elev f 81.5A in. (bottm of tuhe sheet)

WhftflfliflMiataakttlaamittInaftM ai'ututHtu IMtt

I eley = 111 in.
Jrr

330 s-t-s sngi

I from to ju ara f loss r loss Ycahs
33i0 33If M3, OR.M7& 0.0 0.0 8

a ctl flw-f fl,-g v-lj
M011 1 5.9 0.0 0.0

a •p sZtio le g
330H bits-ot brad
a

325OOO
no ja dl

2 1

3 ar60 le-3 1.•i .ag 0 .u -gelf ck
33MI1 5.W4e3 1.7510 0.0 0.0 IN. -113M

3~102
rmo 4 fia

5.0A .Om
dl
0

ref kr *: inlet piMe -414M
a L5aIL-34 {•I) -41al
a 1.56I1Z [(s1) - 19'H
a1.591-1 ([g) - 41"4-2

a 1.~'Lal- (sp') - 410-1
a I.S"l-7 (TE) -" -I
a I.,a~HLI (sp-7) - m5"•-1

1.561-11 1sr-2) - M77-1
I dprFss te zm
3MO~ 3 23A1 59,0D
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finlet eley :71A9 n.
Ode-t Nttoa elev = -110.15 in.
outlet elev: - 10.A in.

* aie type
3M bl-ps pipe

3I01 9

* rea Vol so
3R101 0.0=6 9 * I1/2 ih s••

S l Vgt l vlO o
34=l1.1 UN I 'Spool piece-5) and inlet pleann
34m .w2 e.33933 2 s1,63
3 1.64375U 3 s• - 164 to pressre bp
3=4 4.%IS~ 4 sp-64
3m3~ 4*.310 5 * sp- a 65 tobud of a
= 1.01516 6 sp65 1/2 of bud

3007 1.0151816 7 sp-5 1/f bend

ctl fil jn go34)101 0 8

cUl prs tei
A211 3 . 53.93
34913 3 2 .W 531.30
32E 3 W 0 531.3
XM 3 3 5391.0
34X125 3 f .S 53!.2
34016 3 W 5391.
3MM 3 2S.10 91.30

34Jl 3 M .30 91.3)

* flf fiwg
NMI) 5.0 0.0
f.

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.00,0
0.0

zmr
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

arfig0
0
0
0
0
0
0
0
0

vol 13
1
2
3
4
5
6
7

9

velj Ji no
0.0 8

paq discarge pipe ad ecc hijectio l f

3W

ft

ft

301
3=

3m2

3=~

34M

ft

ft

301

372

3-0

3W

307

ft

3=1

3•01

Mimi3
A4•

5.mZ3 M7 8* sir65,72
9ft sp-?3

hg Vim
0.0 9

Sref krbi: 1.51-12 (r74) - 0 4
ft

Sinlet 21ev: aetlet, eiry 0.000 in.

vr ang
-45.0
-45.0
-45.0
16.090.0

ely ch-1.=Z7•
-2.w333

-4.23¢1
-0.67
AXIS
f5.3m83
4,2.N9R

vol 20

5
6
7
9

vol no

2

3
4
5
6
7
S
9

ft gme d11m . isckw

100• ju I

Si am Im volh a wv ange vfcy
611001 O.(Om3 1.SO 0.0 0.0 0.0 0.0

t ro bydia3)10102 6.667e-5 0.0

cl prm tep
1100 3 222.30 51.1

ctl
0

t from to juara
3112101 5mOIZ• 36110) mu4

f loss
1.2
0.0

r loss mcahs
1.2 000
0.0 mm2,MOr hydia volDo

6.W7e-5 0.0 9

3)11311
3)1~1

floss
0.0
0.0
0.0
13

r loss
0.0
0.0
0.0
1.3

7
8

flw-f fllw-g velj
5.m 0.0 0.0
0.0 0.0 0.0

fterclian ft

***~ftnn*~**j~jJ;iJ*uJJ;1Wj~k;**ftft*ft***i

cUt fig vol 1o
0 9 ft inlet elev noUnt elev 0.~ in.
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*nay t)Te
MOO blxqip pipe

no Vol

a a vol Do
MP01 0.00 1 0.703 in. id

legiegt VoI BO51BO 10.0 1

5100216 I•.O 0.0O5100Z17 IWO0. 0.00
k

0.0 0.0
0.0 0.0

ft vrug Voln
0.0 1

elvcl fy l no501 0.0 1

ft 3 n~ lidi velri00 .0 0

ft

, CUi fIg VoilB
l90101 0 1

I CtlpIns tm Im m flg Vl no
VOIa 3 M253 0.0 0.0 0 1

HH HHHHUILft~i1ftLI~tt* tftiftt*f~t*tffftt"H M i*ftft W ~t*fttt
hpis wectiig juintft

A tftftftift**tttitftftftf titftftftftftf t**t* tt**ft**tit~ft*tftft**t-ftftftttttftftftt*t**tt

fPis volm

, eley 0.9 in.

t ae type5•3 bUh~v tuime

Sarea let volm Oz ag vrang elv d
5U101 10.0 10.0 0.0 0.0 0.0 0.0
ft

W E10 0.0 0.0 0

ctl fIZ
MOO 3

tix p mts, tep
5=331 0.0 12.3 M.0
:i

inlet tiey = bott 0.000 in.
outlet ele. =.top = + 13.75 h.

ft

ft

area leng5 voIl h ag vrang ely t
59101 0i. l.l14 0.0 0.0 90.0 1.19

del -- 0.90 1n

m yp510M3 blkij tuipju

frus to js amn5103101 5200D00 50f30f0 0.03•

' dl flg hip table5000 I •1 p

t psmlsia) flw-f flirg
501I -1.0 0.00 0.0
510M0 0.0 0.0D 0.0
51lE 15.0 0.015 0.0
5104 E.9 0.01113 0.0
5M00 K1I 0.0l0 0.0
5M00• 8O9.7 0.OF4 0.0
510M 71.0 0.00. 0.0
51132 M.0 0.0"M 0.0
so.3 0.037A 5 0.0
510 ) 104.0 0.00 0.0
510m211 llU. S 0.0 0.0
5m 13.0 0.f01 0.0
510M 1A.0 0.03 0.0
5103214 17.0 0.X1 0.0
510O215 I4.0 0.0m19 0.0

Volume
36101M

velj
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.00.0
0.0

norh by dia ctl
0102 0.0 0.0 F0

pree.e tug.
5 ~ 515.0 ML

51H10
to j area f loss r loss m*5"o .oooo 501oI9.59 MRS9. 00o

t vlliq iq ley mien eev thick Itr-flg M bk? uit'
5M02 0.55 0 2.00 0.0417 0 0 0 0

bt.,1t-ft ctold I* *i * ;,teetttttttttt**tP t f t f f
* broben loq cold leg brea tee

ftrefdrai 1b . aI-17 ff 1.5MN (-76) - M)~7
Wt

ftinl elt cm ctlet clmv =0.• in.
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3M lM-tee brarcb
t

* nojin cti
Wi~ 1 1

*area length volux hzavg vr ang elvcd
YA0I1 0.DAN 1,6D 0.0 0.0 0.0 0.0

rough l dia dl
30M 6.67ei 0.0 0
a

dl pm tep
30D 3 231 ELI
f

frt to jaarea floss rIoss vas
mi 3101 •E .HIM 1.2 1.2 Ow

t

o fl• I flow-g velj
3201 5.9 0.0 0.0
*

brgoke lopcold leg ( doestrea of Wea)

a

re bf*j: LWbl-1(wk7) - 4M7

t cold leg mle - M

E li-cl pipe

so Vol

36I 2

au Vo ano
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a 0.9 - 0.m1M (Bonal) Sih-1
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*
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*

814M0

1

811010I

8100

8100
aN~
t*
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11010101 .2 0.Z1lM08 -1 0.1 380 2 0.30375
11010112 2 0.5m42

tiaterals ap 0o itv to cnp Be it to cio itv Bo
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* iot beinduy = co~crnt 110 (volum 10)
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*rioht kdu iedtvolue(W

'gidatM ep typ s-fig l-M
11M 1 9 z I 0.410

'Wl l fig frj flg
12010 0 1

*petq mo ity r'-cr no ity r-c no it• r-car
M 101 1 .4141 7 2 .2 Sam .A

i

tiaterids up o ity no up o ity no up i itv to
110 10 1 11. 3 10 4

IlM 1 6 8 8

'socries & SMa itvna
11u i 0.0 8
'ijitte• fig

0

* tap0 teq 0 taTsh tep 0 tap 0
11= %A1 2 441.3 3 343.5 5 31.0 6 2%.6 7
11M Z37.0 8 179.5 9
i
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'r-bed hy-vl1
inc h-cdt a-de cy-lei bt-str-to
0 1 1 0.A 7 1

inc b-cdt a-de cy-leogt ht-str-00
o 4100 1 O.A 1

,l,1 O 0 0.0 0.0 0.721917 I
3O1 0.0 10,010.0 0 0 0 0 1.0 1

ft

fr--st cbf-htr ty-dia k-eq-dil M q-1 ht-str-Do
'IlmOI 0 0.0 0.0 0.721917 1
EM I 0.0 10.010.0 0000 1.0 1

Seated core (adive 1Ngt
1 0 0 0 0 1

*l-st dfitr y-dia
*ll1 0 0.0
111 0.0 10.010.0 0000

'ri-st ck bkyia
*11(1 0 0.0
11a1 0.0 10.010.0 0000

-e-ia -10eg Ht-str-*n
0.0 0.1W 1

1.0 1

h-qI-dia ch-I kt-str-Do
0.0 0.40 1

left Wduy = adiabatic
rWWr y pet. S6

t

*kftI ftlft"A**ftf i~kt Ikt*HOf*ikft**ft"Iritft**imk*ftfft tiftit Ht I tMit t itftt

ivessel lower plemn wall (bith hooeyO) t

ft ieft bodary = Aied tD~1 805
ft

*

ft

cote: the• o- cr is a 5 15 r od eatrii n iti
to (2) uo rs o•osi corners.
eacb rasn an od =-0.0 ii. eachpr
step (tw p bAydrod'13c volm) is
mde•ed individually.

11500O 12 Up t)1e s-fig I-cor
2 1 0.0

JIM 1 9 2
s-fig I-or1. Mml

tgSb

'geo0h11•101

I! 0

1ID2IItLtenhl
U3:

loc fig fri fig
0 1

no itv r-cri
2 .69J3•

tio ity vn

10 1
1 6

11i011

loc fig fm fig
0 1

10 itv r-cor
I 0.AN91
4 0.01M0

mo it r r-cor eoitv i-cor
4 0.,•5 4 0.01504 0.017•

t ity ri-er e itv r-cor
2.35M 1.3771M2 .býmJ

ap D ityR OFs op ity no

11 3 0 4
8 8

3
1

iteo n

13

OPas ito V
4 5
1 1

up " itv o*3 
9

somr ityon
0.0 17

,sorce dis son ic imo sor itotno
11HII3 0.0 1 1.0 5

liait tap fig11600O -1*somee dis soire
Um1 0.0

fiait te3 fig
laIm 0

ity no
8

to mes topy tel tel topX
1141 5U0. 2 0.3 3 M7.1 5310.3 6 M3 7
m ,2 8 16.5 9

i

q-bdy •F1o

ft

,7 typeMI.ITO 0

inc -ft a-code lnogt bt-str-M
0 1 1 0.2917 1

he h10 n-d CH.1 It*
0 4100 1 0.72191 1

,tetp distribtimo
11E500,1 62.4 92.4 09.8 0.2 673.1 69.6 0.3 619.6 2.9
4 .8 Z.7 V 21.7 01.7 55.7 571.7 %7.9 R94Z

M 8.4 0.4 811.5 S04.9 75.6 760.1 71.9 R1.2 69.14 6B9.6 515.7 611.9 R8.1 60M.3 9.7 S.3 22.1 M.2
JIM 9.3 M79.3 971.9 52.9 9.8 852 8.5 MS.97 10.4
f .5 69 651.1 W.5 60.9 M1.6 0.7 510.0 9.5

M 11.111M 111.1110.0 1V.1 1014.2 917.8 0i.8 79.6
f OLS 4.0 6.3 678.8 91.3 6.0641.1 6I .662.4

II 0.5 M.7 1 212.9 W 18MI71126.4 10M4.1 9.1 817.4
f 741.89 M.7 M.8 115.0 M.3 R.5 671.2 654.3 7.7
U M.61333.6 M IM 7.7133 169.8 18.8 9.3 5.4
f 79.5 74.8 3.3 724.9 15.5 0.5 617.9 0.7 6.9

.13.8 1360.8 M.1 13M4.9 1 .6.21137.1 10.0 944.6 86.1
+ 19.17 .0 7M.6 7I.2 71 0 . M71. 5 9674.5 5.8

763.6 79.6 3.7 1.0 M.3 1.7 9.5 0.6 0.2

is-lk
0

1-dr-bt rdr-ht It-strie
0 0 1

-t
t1+st cif-htr " adi hq-& -di chintk k-st-tn
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115M IR-.8 IM•.8 1180.7119.6 111437 1061.9
+ 743.0 735.4 1.9 70.4 713.1 E8.1
I]50MI 0 6.10i0 .I1.1018.7 M.7 R .6 M.O
+ 707.9 V02.3 E6.7 01.2 5.8 74.7
IM00H 0.2 0.2 M8.3 0.7 0.4 02.9

579.7 65.9 672.1 0.4 R .8 65.7
fIL 12 15.6 5.6 753.0 7A$.4 1 A.2 1W.
+ &.1 V7.1 P5.1 6.1 1.2 637.3

9Q.3 8.5 U.9
6V3.5 6.2 655.3
S3.9 @5.2 .7
0.95 3.5 63.3M.6 79.9 M0. 5
50.2 3.2 0.4
7W10.9 El.1 4.6
0.35570.870.2

*w

11501101
1102
i
ntetri*~
11531I
IBM110

loc flg fnrufio
0 1

to ity r-cor

1 2
1 8

Do ity r-cor
1 .135531I . mi l

cipoo ity 60
2 3
1 10

Do ity r-cor

1 5
81 2

1151115OO6O1

1150• 15

ll•1 15

llm

11•

11•

Im•

ILmu

tIMst

11I 0.0

0

win

10151

15 1
1m151
10151

lOm

10151
10151

1P11
10151
10151
10151
1015110151

i0 kdt 0 code so0 0-ar0 Iti-oo
0 0 0 0.0 12 i

'some dis soffm itvio
1 ]331 0.0 p2Bc

0

0
0
0
0
0
00
0
0
0

is-w1r
0.024
0.0417
0.07416

0.1015
0.17015

0.101%
0.07416
0.0917
0.0"w

b-cdt
1
I
1
I
1
I
1
1
1
I
I
1

a-de
0
0
0
0
0
0
00
0
0
0
0

sgdr-am

2.9510
2.910
2.90
2.9M
2.510M
2.5

2.5M
2.5102
2.54124

00
0
0
0
0
0
0
0
0

0It
0
0
0
0
0
0
0
0
0
0
0
0

1
2
3
4
56
1

8
910

.11
12

ht-str-uo
I
2
3
4
56

8
910
11
12

bt-str-eo
12

bt-str-nrj
12

,igit tev fig
1131400 -1
*

I154014 551.6 51.3
+ 31.4 3M.0
115314255.4554.1+ VA.71334.0

11501413 5!.9 %1.5
+ 34.3 39.4U14H 58.5 9.1
f 357.6 3.51150140 R.7 8.3
f V.3 35.0
11514 614.2 613.8
+ 34.8 357.4

iL Lmm
MIRa

ll 15%3m
11501534 Lou)0
IL90 EM O

1131535 win

15603 805 0

13160 R

t

551.0 3.7 312 357.8 351.9 3.7 32.1
'77.4 16.8

V 3.17.8 5.3 36.8 31•.3 .4 3E.6
11.6 0.2
531.2 377.5 375.5 374.4 3.1 X52.5357.5
35.4 192.4
5R7.8 3.9 39.3 E.l M7.1 RU1. 3•.1

273.1 195.6
M .0 3.4 391.1 9.0 M.3 3T1.3 312.0

6.9 197.8
513.5 395.2 M3.5 3 91.8 34 •.39 33.6
V7.9 LM.3

i~e

0n
0
0
0
0
0

0

1
1
1

I
1

b-ct
4103
4103
410w
410M4103
4103

a-code
1

1-od

1
I

0.6394

0.63594

cy-1eigth
0.6304
0.63M

0.M30.8•43
0.&,340.M3

ht-str-ro
1
2
3
4
5
5

ht-str-e
I
2
3
4
5

0
1P.0 10.0

7-dia
0.0

0000

q-eq-dia0.0
1.0 12

*r--st c-htr Iy-dia k-eq-dia d-leg
4=1• I 0 0.0 0.0M2 1.0

m 0.0M 10.010.0 0000 1.0 12

1UAituhififiiffidUttiftlift***t*tif*t**ifti*****tttk**t**tlifftt

oesi u o wr rrel wall (xSi- Djurw) - u teatd i
1131701

fI-bst
'NoMI

t•is•Ilr0 0

cbf-btr -dia
0 0.0

l-dr-bt
0

b-e~-dia

r-dr-t bt-str-m0 6

cb-engt itstr.io12.0 5

1eftbmudy =cmpea 15
f iot hedaiy =abiaeutoo1e(M)

131801 0.1M 10.0 AD.0 0000 LO 6

to dat

t

6 13
typ2 s-fig I-or

1 0.M24

tr-i-st f.-ltr -ii
*113a 0 0.0
13310.0 0.0 10.000

0-e.lia 10 -0.0 B.0
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*tIkit tiffitit A tti*itiit fitItM ik*At it*t itftt*tittt t*

* vssl core barrel va11 - exterol haters *

I left kdnaoy =o ooeot 1IT
I 60ttocntqt N tad:tiet v iox 815)
I

*g data .l pp type s-fig I-cor
EM 6 16 2 1 0.132114
I
imh h0 fIg fm fig
I1L2021 0 1
a

igeottry Doitv r-cor DOitv r-ctr oitv rear
11502101 2 .AN94 I .13531 2 .1404
11B21M 3 3025 2 M12~ 1 .22%
115321M3 2 .A2277 2 .4A 4
I

*fteials c R o0 itv to cip itv go cqoD itVeD
115931 1 2 2 3 1 5
115922 1 8 1 10 13 1
IB5M• 9 13 8 15

,scurcdis sce itvto source itiD sooce itvio
ll0l 0.0 11 LO 13 0.0 15

ahi tt fig
132m0 -1

itup distribtion
11E1 7.7 637.5 637.2 4P.3 Z1.2 9.1 95.7 4C1.9 8.7
+ 473.8 470.2 6.8 L8 453.4 344.5 M.6
11C412 6C.0 6028 .6 47.0 495.93 4.8 48.3 0.5 0.3
4 4.3 474.6 411.1 45.9 VA74 347.3 237.1
1152W .7 9.5 6C.2 T03.1 5i2.0 500.9 0.4 42.6 5 .4
f 4.3 0.4 475.8 471.5 •2.8 351.0 1.1
11M 4•U.2 5329.0 62.8 9.3 507.0 5.1 501.7,.94 4.6
1 49.4 E7.5 4C1.7 G.3 UA.4354.2 24M.9
1153 653.3 55.1 52.9 5M.7 R.6 5%.6 5T1.2 5.4 V7.2
f 43Z.0 8.1 484.3 478.7 6.8 35.8 241.8
1i524 55.4 E3.1 2.9 511.5 510.4 T9.4 5T5.0 T1.3 9.0

92.9 9.9 E5.1 0.5470.5 35..4 20.1

4-44 Iy-vl iDc wct a-code cy-1egt ht-str-wo
Iml15 OO1OOOO 0 1 1 L 1 I
11M502502 10 0 1 1 M1 2
IM ITOW 0 1 I 1.8157 3
1150 M 0 1 1 1.1015 4
1ITM I'M 0 1 1 1.•157 5
1I53l& 1341

I

Isauce typ ish-ir 1-dr-lit
I1532701 I0o .I1873 0
115E2702 10225 .127878 0

11503 225 .16 0

115170 10225.177 A& 0

'l--st clf-btr -ia l-eq-dia
•im l 0 0.0 0.1m

115i 0.1m99 10.0 10.0 0 0 0 0 1.0 6

ar-h-st elf-br l-dia -eq-dia
'1151 0 0.0 0.0
115T1R 0.0 10.0 10.0 000 0 1.0 6

-r-bt
0
0
0
00
0

l-.ogt
12.0

hit-str-•o

3

56

I~t-str--ia
5

&-leg t-str-i12.0 5

ifHt A tMtHUM H tifitk tit M MU IMHttttt'tt•tl tittittttt

* vssl wper core Iall (DO byoie)to) - tehetel *

* left boMary = cq t 161
* righ bo=daz ie•tMvla (805)

idata d t tq s-fig I-eor
MIN 1 13 2 10.132114

toh laC fig fri flg11610100 0 1

tgewtry o ity r-er Do it, r-cr io itv r-er
11610101 "2 .13N 1 .13531 2 .14054
116112 3 .M6 2 .53 2 .7z22M

ia~terials cq D itva DO o ity Oan toa ityito
1610301 1 2 2 3 1 5
11610312 1 8 1 10 8 12

*SDre dis sWU itRV'o
11610301 0.0 12

Aiit tev fig
11610 0

16 1 H0.7 3 3714 6 ..1 7 3W.0 9 310.4 10
1151M7 3.0 B1 3.0 1217. IM 3
:I

'-bod b-vol inc -cdt a-code cy-legth tstr-o
16I51 H M101• 0 i I 0.Mi0, 1
I

Ir-M~d
11951l
1153W
IM~
1151m
1153
1151

"I0vol
815000
815•10
SIT11l
SIT11M
81511M
81511M

0
0
0
0
0
0

Ht
410
410
410m
41M

430

a-od
I
1
I
I

I

CT-1220

1.957
1.169197
1.9157
I.I5416

3
4
5
S

'r-'o

4-Ist

0

cit-Wt

inc
0

bwct ta-cd cy-legl
410 1 0.71 A

-dr-kit r-dr-
0 0

I-eq-dia cl-engt

It-ste-so

It-ste-na
I

It-ste-no
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*116ml 0 0.0 0.173513 1.0L 3 1
5L~01 0.173513 10.0 10.O0 0 000 1.0 1

•r-li-s df-ktLr Iy-dia b•-e-dia rch-hegt k-str-eo
,11H1091 0 0.0 0.0 L.O 1
116191 0.0 10.0 10.0 00 00 1.0 1

*vessel qu con el -e aet l haters t

t

, kftI ndary = : Jt 161
* rio keuy = W et o lue (815)
t

*g data dl BPi type s-fig 1*toll5000 1 15 2 10.132114

ixsh Ioc fig fn fig
11511100 0 1
i

*pwtry Do itv r-cor no itv r-cor to ity r-cor
115111 2 .13 1 .13,5531 2 .1Bs5
11611103 2 .50 2 52 .1 R%

fmatriafs Op itvn " CI " itv m up so itv to
MIM1 1 2 2 3 1 5
11611m02 1 8 1 10 13 11l1151103 9 13 8 15
it

'm dis son ityvi source itvDo source itv v
11611301 0.0 B LO U 0.0 15
,Irm teN rg.

* tevwsli tev to tev sk topsI& tel lsl
11511101 6.7 3 3 .5 6 R.8 9 309.5 11 315.1 13
11511402 313.1 14 3.5 15 17.0 15

-tOuy yl ic H t a-code ry-leot lt-str-
111• 1 15101010 0 1 1 0 1

It

ir-tdy y ioc Holt a-code ct-1e•g bt-str-o
11510131 81W1IN 0 4100 1 0. " I

is= tpe is-plr 1-6- r-dr-it ktr-n
51170 1021 I .00 0 0 1

il--st d-i-tr y-ia i-e-d -lel t-str-o
' 116 1 0 0.0 0.173513 IBM 1
110!1 0.173513 10.010.0 0000 1.0 1
t

*r--ut ifitr bkyia •q -leuigi it-str-m
dl5M 0 0.0 0.0 1.3 1
11Do 10.0 b 10.0 0 0 0 0 1.0 1

MO

t vessel Epper ple i all - a-heated i
Uk*i t *I*itl•tit*tit**tt-~* *i~ti U*t t~i*t**fl*tU i*** it**t* fittti*

I

* let bwdary : o 162,163,164
f ight boundary :arkient volmo (8b5)

,gldata ch np type s-flg 1-cor
3 13 -B 2 1 0.M

t

atos lo fig fri flg
11 loo 0 1
A

powtry Doity r-r eoitv r-r noitv r-cor
110101 2 0.142i8 1 0.14351 3 .AE5lS
119012 4 0.42m z O. 0.
*

,mterials c Do itv Do D no it'Do IT no it, no
110201 1 2 Z 3 1 6
11O212 1 10 8 12

soorces somrce itv Do
]1.1l 0.0 12
*

fifi tte fig
1m 0

11tio 1.0 3 M.0 4 2.0 5 0.0 724 91134222 1 1. 1211. 13

,H-edr ky-.l io b-rd a-od c-leo.l lit-srD

110 1 0100 0 1 1 .75%U 1
I 1 @ 00 0 1 1 411•0 1
IM HIM 0 1 1 1.799411 3
f

jr-tud "yIo iou h-cd a-code cy-Ieagal kt*-st-
11N113131M 0 4100 1 L75HI4 1
11M2 8100M 0 4100 1 1.41132
110M3 R IM 0 4100 1 O.N13411 3

*sme type is-qlr l-dr-ht r-dr-it ft-str-Do
m1 01 0 0 0 0 3

ti-h-st cf-Wtr ky-dia he-dia ch-I-li t-str-to
d•m l 0 0.0 0.2M 2.76E I
11= 1 0.20 0.0 0.0 0 0 0 0 1.0 1
11m 0 0.0 0.24ml Z41fM"/ 2
IRV 0,246 10.0 10.0 0 0 0 0 1.0 2
,1113813 0 0.0 0251 Um0 3
INO 0.m 10.0 D0. 0000 01.0 3

'Al--t clif-kr ky-di W-~da C-1eOg lit-strio
*f1 0 0.0 0.0 0.0 3
11&01 0.0 10.0 10.0 0 000 1.0 3

Svessell W pp pl %• " -a teral haters
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left ~Nudary caupenits 152,163,1M
*riott kudry: a~bient volux (815)

* ner coer sq~vd plate (separates upper pleeu and n{Wr Lead) i

'gi 0a3b
Big

11in10

IBMl0
11@21102
INE03

'materials

11031

isource dis

11@31~
i

3 16

In fig fa fig
0 1

noits r-c30.14•
4 0.D2z 0. 5 RA

upto itv o
1 2
1 10
8 15

source itv so
0.0 11

fig
0

2 s-fig ler
10.133N

no itv r-cor1 0.1•15
1 0.4•2

ap DO itYDto
2 3
13 11

Bo itv r-cot
3 0.A18
2 0. 0

4p00o it Do
1 6
9 13

source itv uo some ity to
1.0 D 0.0 15

* left Woary = CrNo t 16
* it1 Wary ~ent B

*gdaba A nI?

t

lsh ft fi ftg
11i l00 0 1

igmto y o oitv ri-o
13O101 3 0.654

*1terials C, to itv no
I1•10 1 3

*sor dis source ity no
69I001 0.0 3

*iit tev fig
1108 0

to 24 tq e
116• 1 l•9 1611.9

*1-bdy I1 inc
UN61 H0i1m 0

is= type~ is-Tlr
110S01 0 0

'st •chf-It y-dia
*lliRO 0 0.0
EM I1 0.0 A0.0AD0 0 0 0

ir-h-st chf-btr lylia
11m 1 0 0.0

11Ha l 0.0 10.0 10.0 000(

tyr.
-I

s-fig
1

1-cot
0.0

11514J R.0 3 2M.0 4 267.4 7 24.7 10 M.0 13
2W.3 15 15.0 1E

,1-y MIol in hidt a-e
.!6015010106 0 0 1 1
ME 0 M1WI110 0 1 1

t.

ir-b*d ky-oo ioc b-dt a-cde
111521 81E1V 0 4100 1
11I1M 815210000 0 4100 1
IBM s151 0 4100 1

so= typ isý-Ir rIft
11N1U 10217 .5woo 0
1131702 10217 .40 0

ISM 10212 1.0 0

el-h-st kf-itr 4i-dia h-q-dia
'15101 0 0.0 0.901%
111001 0.0155 10.0 10.0 0 000 1.0 1
*11A182 0 0.0 0.244H
11is0m 0.24= 10.0 N0.0 0 0 0 0 1.0 2
*IB 0 0.0 0.59
11601 0.2M 10.0 10.0 0 0 0 0 LO 3

tr-i-st f-itr ky-da bi-eq-ia
'I510I1 0 0.0 0.0
1151001 0.0 10.0 D. 0 0 0 0 1.0 3
t

CHOeit

6345W

COMO18

0

2.0

2
3

ht-str-o

2
3.

I~t-st~r-oo

2
3

it-strio

2

3

612.0 3 611.2 4

a-c * ai surf-area
I R0.E3

cdt a-code s•-rf-u
1 1 0.1I15

1 -it r-dr-it
0 0

-•qdi• d-leog
0.0 0.0

1.0 1

h-e'-dia c-lengt
0.0 0.0

01.0 1

it-str-4o
1

kt-slr.-DO
1

it-str-mo
I

kfikt~kAtttk~iftflitit HAMiAttfli it !itA****H AA*AiAfti **M H tAHAA

*leftlWOuax :cwwcnts 1911 IN
*riot W ary W~ent oolz (W05

dgdt I? u typ s-fig I-cor

'to lIncfig fri fIg

,gometry io itv i-co m ity r-cor wnitv ricot

a-l0 gtl it-stu
0.0 3

A*tA*k*H**f***tm kmtfi~~~****k*t******
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91101 2 0.10914 1 0.I5351 3 0. 218
119O1102 4 0.3WA34 2 0.5151V07
k

*materials CN to itv no aq Eo itvno 0 p to itv to
I1501 1 2 Z 3 1 611911~2O I 10 8 12

*smare dis smae itv no11901201 0.0 12
*

'int tM fIgI1N01 0

* W btap tipw teT JteVr
1191I 5F7.5 3275.9 4 Z71.0 6 V3.0 8 3.9 11
15M 1V)219.115.31B
t

444id liyil fic b-cdt a-code cy-Iength Wt-sr-o
U91101 .910l1N 0 1 1 0.17212 1
HIEL422 1M~D0 0 1 1 2.M~ 21
i

*I-frd by-vo inc b-ct a-cwe CY-lgIkO ft-st-n
1111 W1010 0 41 1 0.172152 1
IBM2 100 0 110 1 Im 2
t

*m type is-Vplr 1*-tt r-*r-t It-*+.rw
11101 0 0 0 0 2

il-bst df-Itr Wydia kq-diia c-lengti It-tr-no
*11931101 0 0.0 0.207 8.77•7 1
11901801 0.07 10.0 10.0 a 0 000 1.0 1
'1951C 0 0.0 0.2M70 8.7JR7 2
191112 0.54'0 10.010.0 0 0 0 0 LO 2
t

ir-b-st cbf-tr 4y-ii i-eq-ia Maougt lt*-vt
1IL1901 0 0.0 0.0 8.7W7 Z
191190 0.0 10.0 10.0 0 0 0 0 L0 2

~ressler W WI - Odle - asheatedtit it lit I It I it*Iittt tiit~t * ttfi~titifti~l Ht~~ttttt tt~i

Itit tkktilklikt**ttk il*Itit*It*I***t**tkllttitittitikatikti**I*I**i**ti-

* left W h qo 1 &M
i ri~t bojaj: Went v (805)

agdta ri cB type s-fig I-cot
B2 13 2 1 0.133854

*

'jlý Inc flg fra fig
11912110 0 1

fpeletry 10it rT-COr oitT r-Mor 1itv r-tMr
11910101 2 0.I1M 1 0.10351 3 0.20m11q0220 4 0.2'744 2 0.441143

Wteridls apto itno ap to ityto Rno itvno
1101 1 2 2 3 1 6
1BM 1 10 8 12

ism• edis smrte ity toI1531O 0.0 Iz

*init terp fig
ILT024 0
t

* tc b 0 teq l i tM s tey-l0 tRes
1190 15 .1 3 01 4 I I1 5 I0 5 219.01

192 32.0 1.110 0 1 KS 13
f
flt by-vol inc t a-code cy-legt It-str-so
1191•1 LE10100 0 1 1 1.5M 1

M1921IB1M0 0 - 1 I NE1I 2

tr-boy by-vol inc b-cdt a-code cy-Iengti it-ti-to
1191I wi 0 41m 1 1.579 1
1190R. WIN0 0 4110 1 916 2Z

*sme type is-Wlr 1-,Ir-ht, r-i-lt ht-str-no
11912001 0 0 0 0 2
f
'I-i-st df-b 4-dia Ib-eq-ia h-ieega It-str-o
Ial191• 0 0.0 0.OB3 8.T7a1 I
MIII 0.223113 10.0 10.0 0 0 00 1.0 1

,1190M 2 0 0.0 0.223M 8.LINi 2
i 0.W473 10.010.0 0000 1.0 2

arI-st df-btr by-ia i-et dia h-len• ,t-stro
aI1910 1 0 0.0 0.0 0.0 2
11902l 0.0 -t00 0.0 0 0 0 0 1.0 z
£

vul *er kw W1 -= lim=le =- U=W======W====ka =====s = f

MMsd• • •1"idl"ela t

SIeft Wadry :coqts Z & 1B3
f rigt boday : abiest voue (815)

bgdta di rp tp
20 2 15 2

*to lc fig frn fig
1IND10 0 I

Igemtry to ity r-a no itv
11M101 2 0.191M 1
131902 4 0.2740 I
L13303 2 0.251HS

IS9M3311 I 2 2
119033102 1 10. 13
1131 15

Isooredis sorc itono sorir

1101 0.0 11 1.0
i

s-flg I-cor
1 0.133854

r-cor
0.I•1

ito ia
3
II

Do ity
3
z

r-cot0.200580.28IS3

~io itono
1 6
913

itvto sm itomg
13 0.0 15

A. 50



*init terT fig

top 0*

ILUI3i 5M3.1 3
IL302 N.0 .10

t

4-50 lIrvoi

ft

um2 81511M
isma tm
113370 10•8
IT102 102

29.6 4
3.0 1
I3.4 IS

inc
0
0

0
0

is-•lr

t• lh
V2.0 5
V07.512

b-cdt ai
1

b-cdt a-i
41~
41~

Hr-lit
0
0

code

M.0 6101.113

cy-leagth
10.3•7

0.0 17

r-dr-it
0
0

.ength

0.70

X.8 7
M.0 14

It-str-mo
1

2

ft-str-11

ft-str-nn

2

li-strio
I

2

ht-str.o
2

M1934O 5M7.9 3 2V.0 4 27.1 5
11W Z 22.0 10 4.6 11 275.4 12Im 9.0 15 L9.9 16
i

*i-idy liy-11 inc b-cdt a-code
13 I P519101 0 1 I
I L ,MI1N 0 1 1
i

ir-uid Il-I inc bidi a-c*d
ILM3I San1~ 0 401~
JIM3O 811010 0 410

A•sce ty is-vlr 1-drit
11340 1in .16W 0

10% .M0 0

li-st cfi-t i y-dia ieq-edia
AMI• 0 0.0 O.mOf
*U33• 0 0.0 0.2•7
1IM O. M.0 M..0O a00000 1.0 1
ARM3~ 0 0.0 O.W7

M OMM2 0.901.0 10.0 0 00 0 1.0 2
A

kr+ýst vhfi-tr ky-dia h-e-iI
AIM 0 0.0 0.0
I1.13 0.0 M0.0 10.0 0 00 0 LO 2

cy-legt t-stri
0.1615 1
0A.G7 2

cy-1lgt it-si-no

DAM1 2

r-dr-t It-str-no
0 1
0 2

cli-Ilngtl li-sir-Do
8.7m z

8.771 2

Z74.8 6
MI.41

t•sl
271. 7

N.414

*I-lh-st f-hItr hy-dia -eii-dia
'110 1.. 0 0.0 O.M B

mI3l OM.B1 10.0 10.0 0000 1.0 1
*U33m 0 0.0 Q.=

0I.M 2 10m R D.01 c.0 0000 0

*ri-st , fi-htr* y-dia I-q-dia
*AIM 0 0.0 0.0
llm l 0.0 10.0 10.0 0 000 1.0 2
t

tH'ifll " L " -l;- "Hiii ,~;.lG •G•III•II •11 •itm

lt eft kadary oe~ntns 191~1 M
60t r W ay A iat voln (8.5)

ft
,g]lden a EP typ
19M)O 2 16 2.

ish IDC fig ffI fig
I1N4 0 1

geiotry Do ity r-cor no itv
1334101 2 0.14M181 1
113102 4 0.304 1
I•34 2 0.52174
1

frterials cpno it YDo R 10133•1 1 2 2
11312 1 10 13
um 8 15
ft

*smrtdis smirc ity no somt
IlmI 0.0 11 1.0

fidt ttq fig
Im 0

s-fig 1-cor
I 0.13

r-cor
0.14!
0.30

ito n
3
11

no ity r-cor
3 0.N518
2 0.3M7

CWto i tno
1 6
9 13

ft

ft

flHHI t ftft tfdt**tk~tfttft*-*tttftitt'ftk It*i*ttfWt*ttif'tk•I•H t.H ft

heat sal.. stei gpmf We biodle (inatt Iloo)
* (risigg pi vyat...first w • fz•}-

ft

left kIm y = sten gamtor pnixq coolat fc•et 2m)
riot gl =ndary stea gnmtor szcday colat lcc€ut •0)

'gIdatb A p type s-fig i-cor
ME 4 5 2 1 O.O3375

ft Inc fig fNi fig
l~Ji33 0 1

tpgotrq no it- r-cor
12101 4 0.D
ft

'ftaials up no ity no
1 1 5 4

'tsome dis somue itno
191 0.0 4

*bit tte fig
IM ) -1

IM I~ 5753 5Z.1 FA.5 544.2 V3.2

itono soure ityo
13 0.0 15
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57.9 .9•1.0 •,5
•6.5 55.3

55T.1 51.6 53.3
5E.3 541,6 593.3
54.3 5Z.4 5M2.1

'I-Edy bp-~n inc
m l1 MIN) 0

lmm 22M 0
t

tbady "Ivo inc

MRN WN)II m121 n 0

isouce ty is-iIr
1=N1 0 0

tri--st cifitr "yda
il4 l 0 ws2
12N1 0.N7150 10.0 10.0 0
t
ar-b-si ci-btr byl-dia

b-cdt a-code cy-logtl
I I41 .71M
1 1 47.450N
1 I1•4D.105

-dt a-code cy-leg
1 1 41.715M0
I 1 47.49m
1 1 4.151O

I-dr-t r-dr-t
0 0

b-~-dia b-lun h
0.0 in 29.5

000 i.0 4

.- ia b-length

.31152A 61.5

bt-str-co
I
3
4

3
4

bt-str-o
4

it-str-to

3

4

I

t122 1151~

Mal Om 0IRMS U0mm 0

MI21N WIN 0

iso e typ is -Vp r
122M1701 0 0

al-'st cif-itr by-dia
1I13M 0 .",)
131801 0.T10 M.0 10.0

tr-bst ch9ir hy-dia
aI'3M1 0 .170

b-cdt
I
1

b-dt

I

1

.004
000 0

I-code cy-Iengtii
1 40.10

I 47.•71%

a-code cy-lugtg
I 4O3.15
1 4.430

1 47.7151 47.31•0

-it r-dr-tt
0 0

•ia cblengt
i00 W1.5

lit-si-no

3
4

lit-sir-no
I
2
3
4

It-sItr-o
4

bt-sir-no
4

1.04

.-e-dia M-eg

122M1I1 0.41A155 10.0 10.0 0 0 0 0 1.0
*a13B 0 .9m2 JI3M
1220] 0.3115210 10.010.0 0 0 0 0 L0

1

41221 0.311510 10 .0 0.0 0 00 1.0 3
*mm• 0 .me733 .41013
1mm 0.4104M15 10.0.0 0000 104
1 t kat slA.., iact Imp st. p •rtor at tsfer frm

* Be risetor bhe ba
aatfa'afaata ait**aaaaa**aaaa**alaqaa***'ala'a• a*taaataaktaaaa~aabeatslab... stgen uertor tube badle (iotactImp)

1dm F i ~ 1ot ... sewu Mf of -tute)
t

* left b ry=d si ngem• •ator nicy colat (cnmt d )
* dot kmbd =sto eugnater secoodarycnooat (cp 6TP)

t
agIda ii• ip ty• s-fig l-mr
121 4 5 2 I10.032175

txsh Inc fig fre fig
122O111OO 0 1

,getry no itv r-cor
i13DOI 4 P.Om4~3

aRte'ials 091o itm to
12201201 5 4 t imnelm

im dis sxn itynm
Mul11 0.0 4

tt
aisitt• flg

1211311 5f3.5 541.2 3.4 2.7.
122114325E.5541.1 W2.0 V.5 Z2.1
12201143 502 58.1 SA.1 S.2 5.4
314H 3.5 Z.0 531.5 0•.3 Z.1

let IW ay - meet 6W

Wak 5 6 2

'*s Inc fig fn flg
1NN 0 1

gegtrq to itv r-cor Do ity
IN101 Z .3•2 1

maturials ap to itv no Op so
1E6211 14 2 13

a~rtwju is soae ity no
01 0.0 5

thit teo fig
1~~ 0
a

s-fig I-or
1.m35

r--co

it, to
3

to itv r-cor

up o ityos
1 5

RK40! 514.0 191O4 51.3 6

aI-d byvl

1m1 Elm
O52 Ow

tupwA tep l teMi teips
52.3 2 3.2 3 5$1.8 4 5$1.7 5

iDc -dt a-code my-leis It-t-no
0 1 1 7.-W5 I

Mi 1 1 7.9104 3
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1@0 WN 0 1 1 7.025T
1m No 0 1 1 1.434

t-if*y hyWIi hc M-ct I-coft cy-lengi
Iml am 0 1 1 m955
1530m 6 0 1 1 7.910833
ME R 0O 0 1 1 7.910
EM 91M0 0 1 1 7.M750
lMM0 6I 0 1 1 LW51
t

is=m typ is-vlr I-k'-t r-kt
171 0 0 0 0
i

tli--st chf-Utr Hy-ia b-eq-di ch-leog
'N0 .EI ..33 7.W
1l1 0.53 10.010.0 00 0 0 1.0 1
,4 02 0 .w .23 7.910334
I= 0.1533 10.0 10.0 0 0 00 1.0 3
a&iF~3 0 .10B91 .07~16 7.M7~
1E00M 02311 10.0 10.0 0000 1.0 4
iO0 0 .210: . 1.ME 54AE

0.334 M 10.0 10.0 0000 1.0 5
tr+--st cif-itr y-Ma I-eq-ia h-leMqg

160090 OEMT AD. AD. 0 0 0 0 LO Iilam 0 .Olm .0M 7.91203
1EMl 0.31 10.0 10.0 0000 LO 3
l8 0 0.0 10. E L03 W

I= 0. 10.0 10.0 0 0 1.0 4
m 0 .M1 .7m5 1.414

l0 0.79M 10 1D 0.0 0000 1.0 5

4
5

kit-str-zoI
2
3
4
5

It-str-n
5

It-str-u
1

3

4

5

kt-strio1

3

4

Ab*

161iC~

16!1K1
EMI

ote

•a
mt

i•=i1C

BINI1

51E.5 3

611010

ty•
0

tejpr tq .sb tempO
376.6 4 3.5 5 M.4 6

'hc H-ct 1-cde -cy-leogu
0 1 1 1. 13W0 1 1 0.1l17107

0 1 1 4.OA

0 4 10 1 I.i330 4100 1 0.1411017
0 4101 1 4.853•

0 0 0

2
3

kt-str-no

I
3

3

2

3

ch-htr y-Mia h-e4l-a cb-ieug
0 .{5m,31 .65m349 1.540•3•7

1610I 0.6533M 10.0 10.0 0 0 0 0 1.0 1
*1610 0 .S 2.w
16102 2.M 10.0 10.0 0000 1.0 2
A16183 0 .3301 .5M358
161E 3 0.OM58M10 10.0 0 0 0 0 1.0 3
It

friSt df-,tr ky- q-Ma
'alOOl 0 0.0 0.0
EM 0.0 10.0 10.0 0000 1.0 3

0.7m17

5.516E

rh-lent it-sr-
0.0 3

Z**H**-.•WJ•W.{I*H{ hhiH .i*$+**HHHIHIHIH-{{ JHd,•i i .H*4 H-44+4H 44*i WWH HH

5

keat slab... steagentor stem d hat lesstosst •a t
(lilids umer section of kawc~)

left bhnda• y : mpeits 612,611,W.
£riohtL iday: atbiet.volume ()

6h, d PP type s-f1g .1-r
Em10 3 6 2 1 .6719167

lsi lbc fig frn fig
15100103 0 1

teg ty go iv r-cor noitv r-car
BICII ~~ 2 0.Th 3 1.8
t

m'tei~ s up 1o itvao OVo itvnm
1l51m) 1 2 17 5
*

m•m'dis source itvimo
"5l~ 0.0 5

a*iit trp fig
15101•D 0

Seat sla... hka lop st. gesnetor Wt transfer frog
S . thr riser to e koram 1p)
kiaimflftflift tm'UM Wi~t*tif~ll**

2

l eft kadq :mpat WD W
rii ngshooqaymcents @2

a

,i data oh d p tpe s-fig I-or
10100 2 3 2 1 .14167

*tsk Inc fig fni fig
l1601100 0 1

'geowt o itv r-mr
115O1101 2 .417915'7

nterials ap so ito m

isooce dis mac ity goI•1301 0.0 2.
a 0.*att top fig

IE141 519.1 1 V.3 2 ,.0 3

i-•y kyl inb b-dt -Ko ry-1e0 •-t-t-1
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MITI

I

•1i1o3

6-01N
6o -1ooo

WIN~oo

0
0

inc0
0

I 1 3.0233
I 1 0.43T0

b-cdt ra-de cy-Iength1 1 3.58033
1 1 0.4375

is=-r type is-Vlr 1-It -dri-t
301701 0 0 0 0

,I'•s' dff-W I~il h-'qi d-leo
' I 0 .M935 .8M15 3.71W417
1 801 0.82310. 10 M.0 0 0 0 0 LO I
'1019 0 .Em3 .A8M333 0.=
M1W02 w 10.0 10.0 0000 1.0 2

*r-H-st dcf-itr by-dia h-eq-6ia e-ngt
1600901 0 .M1I .*70 3.7157
161 0.593A 5 10.0 10.0 0000 1.0 1
@1•VLn2 0 .330961 .72365 0.4375500

1H0LTZ 0.U 5 10.0 10.0 0000 L0 2

1
2

bt-str-n

2

bt-str-nn
2

bt-strio
1

2

bt-str-no

I

2

1031@1

103•5

0
0
0
0
0

1

I
I

is=nre type is-lr I-dr-It
4@31801 0 0 A0

1M1101 0.79M35 10.0 10.0 0000 LO I
' 0 .02107 .=
1@3180 0.05M32 10.010.0 0000 1.0 2
'MEi 0 .0ANl .05AI7N
ME 0.057A 10.0 10.0 0000 1.0 3
*153I 0 .012 .051871 A
WIN~ OAR]~7 10.0 10.0 0000 1.0 4

*1030 0 .01291 A0IN7
93 0.057 1.0 10.0 0000 1.0 5

r-i-st f•h-tr b•-in -qfa
'i1631901 0 .W1 .Mh235

3931 0.7 D 0 0 1R . 0000 1.0 1
419C 0 .01•1 .0fw
l1• 0.04 10.0 10.0 0000 10 2
,190ID 0 .0121 .09?818

U 0.0018 10 10.0 0000 1.0 3
*10394 0 .01H1 .0A18
1M31904 0.0818 10.0 0. 0 0 00 1.0 4
416215 - 0 .0121 7818
101905 0.D018 10.0 0.0 000 0 Lo 5

1
1
1
1

6.393412
6.7%1575

5.3422315

0

6.924334

1
2
3
4
5

bt-Shin
5

3

4

5

bt-str-oo

I

2

3

4

5

Wint siI... io•tt• Im Stan dento r fillers

k

t left kndary : mpWt V, 6
f rit kubg= avntSwZ2 6
t

*g0 kta Rh op type
19310)3 5 3 2
t

'EA Inc fig fa fig
miLO 0 1
f

Agemehy o itv r-a-r
16@1101 2 .39M83

,,aterials cq no itv no
E03l1I 1 2

isme dis soarce itvn
i1301 0.0 2

'bit tap fig
MID 0

1@31C1 524.5 1 W.7 2 517.9

a1-bJ* " Ivo isc b-dt
mat 60l 0 1
1031503 bum 0 1
115D 9M 0 1
MILN a 0 115319535• 0 1
t

7.4m

7.91034

5.N2M,
s-fig F-aorI .M5•

M Ie slg... IStmp stgen pentor bmn
t but tser to Be esirnwt
ik**h *1tt*kkk**iithtlktllitkt****ti ***t**h*t- l; ;;it******tk***t**

3

I LIOU1
1 6.7

1 5.155
1 5.3402315

a-Ode cy-leaghi

* ldt oadary :•caerts @3
rigt t ary= Aist volux (H)1

_M 4 6 2

*0 Ic fig fro fig0 1

tgmtny to itv r-•or o ity
10101 2 .4IR31 3

*,terials M Do it, n so
11 1 2 17

isoae rdis swoc itvmnI~1 0.0 5

iaiit te fig
MW 0

s-fig I-or
1 .3w0

r-car

itv no
5

3
4
5
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teqsh t4 ms tepvsh teipmb tap 0
11M I 514.1 1514.0 2513.9 3 B9.0 4 M2.0 5
1IMJ2 95.3 6

t

*ttep di humtio

13=1 519.0 9.2
13= 2 5.0 5.0
1303 570.9 52.8
B31m V5.5 50.1
13M Rl.557.4

,1-hod

444

msoor1
1M2
EM

M

*r-mt

4yiol

W1INbono
mm

4010

inc
0
0
0
0

0c
00
0

b-ct a-cn•1 1

1 I
1 1

1• 1

0

cy-inngth
7.9 Mi
7.910

Cy-legth
7.9107.91

7.w}

bt-str-no1
2
3
4

ht-str-oo
I
3
4

13M0
i

•3M

hy-vol
3MOINI3O1•O

701M}

MIN~

mmsi
mm~1

59.5
52.355.9!
52.95T.9

Inc
0
0

0

inc00

0

5.3 541.2
•.8 5M.5•.L2 51.7
545.9 51.0
544.5 53.3

b-cdt

1
I

a-code
1
I
1
I

2.16MI•
13.4107

cy-leigtk

15.0
15.[}19

ht-str'o
1
2
4
5

bt.-st~r-n
I
2
4
5

tiTe is-opir
0 0

r-dr-bt ht-str-no
0 4

b-cdt
1 1
1 1
1 1
1 1

*1-h-st cli-tr hy-dia
]*=01 0 .0w

h--dia ch-length ht-str-no
.047 TOM .4 I s=e type is-pir

13= a0 0
l-dr-ht

0 r
ME]1 0.0a47 10.0 10.0 0000 1.0 1

0 .01•1 .0l7m1M 7.91m34
m D.OM80 AD 10.0 1.0 0000 1.0 2

*110 0 .01M1 .M0' 7.910M334
IM 0.M8 10.0 10.0 0 000 [0 3
*mm 0 .0m1m AM 7=21
IM 0.OM 10.0 10.0 0000 1.0 4
1

3

4

-st c~f-htr ldia -q-ia
01301 01 • M0 3

13=1 0.03 0.01.0 0000 1.0 5
ft

13M f1l1 0 . 0 .1.0"13•1 0.•(]78 10.0 10.0 0 0 00 1.0 4

I3f .37•4 10.010.0 0000 1.0 5

dh-

d-bt bt-str-to
0 5

togth lt.-str
0.0 5

eng bt-str-mo

0.0 4

0,0 5
'c-h-st ch-t h-ia
'I l 0 0.0]fl1 0.0 10.O10.O00000

b-q-dia0.0
1.0 4

ca-l th It-str-eo0.0 4

butL slah... stem pmtor tit Mle [(Min loop}
* (rising priory coolant...first half of i-tn } s)

ldt bodary z stem generator primq coolant (co ent 320)
riot Wary:= stm e pmtor set coo latdc n t 70)

ft

ftftftftkftftftft&ftftftftuftftLk*;ftftft1~LftftduftLftkftLftftftAftftkftIuftftaAft~ftft~ft*Hft*ft

hbut slAb.., stea perator tde Me (NWh nlo)
[(decedbig priey coolant...second hlf of -tes)

ft

ft

*tftftttttttt* fttttttifrJti t kftt'I fki i'tftft*fftftftfttf ~tftffffffffktftfItft •Iftf ~tfttffftf

k left kdaqy st generator prisu' coolant (Cw t 301
* riot War stem p.tor .smmb clt iIt 7)

t

,gi data

1ti2si
5 Bp

5
type

2
s-fig N-cor

1 0.03104!7
'to00a o
13MI00 5

op5 typ
2

s-fig I-cor
1 0.0310417

loc fig fri fig
0 1

to loc fig fi fig
0 1

ft

igmtty goity r-or
13M101 4 0.U 3

'geNtry Boity r-cor
1311101 4 0.0Um3

I

'mterials
131•1

cq m ityIQo
5 4 timl 0

'mterials cip ity io
11M 5 4 timl n 0

iorcedis soce ity m
IMI 0.0 4

-1itto fig
mm~ -1

imm dis smce ilo13111 0.0 4
ft

'bit tev fig
IBM -1
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ate fistribtion
]30901 54.5 5R.6 543.9
l133012 •2.4 5V1.9 5M3.61310143 552 5•.2 542.2
M101I 58.4 544.7 51.1
L3014 5E.6 511.25W.0
a

Mai0 3mm5OO 0

13O15O 3= 100W
133O1O MZ08 0

ir-'y kI- inc
ME010 M1IN~l 0IB 10 0 0 -IN00

13103 700O 0
13M301 710 0

*sourc type is-ik
Mini 0 0

al1221 0.030R A
1330i 0.063CI3 10.0 10.0
*

.3 5358
9.4 535.3

5.4 534.7
537.6 53.2
•.8 533.7

b-Cdt aI-e

1 1

W-.,t a-Wode1 1
1 1
I i
1 1

0

l-i-dia
.0m00 30DODD 1.0 5

cy1.engo4
15.0519

B.NL46
13.4iff

2.1w

r-dr-lit0

0.0

lit-str-n
1
3
4
5

lt-sir-no
1
3
4
5

lit-str-no
5

It-s•-
5

1t-str-10

tesmsh tq 0 teNs t tq 10
1702341 51.5 2 5V1.3 3 3W.5 4 9.4 5
*

*-1e ly-vol inc V-cdt a-code cy-lenlg
1@23531 M0IN 0 1 1 1.305%5)
1703532 72331MJ 0 1 1 0.795179
t

ar-body liyiol inc b-cdt a-cWe ry-leng5l
17030l 81I00 0 40 1 -1.31
M NN1OOO 0 0 1 0.5179

*

isor tym is-'l -dr-l r-dr-l
1037O 0 0 0

a

-li-st k-hr h -ýia chl-lecgt
AM0Rl 0 .6m.3 .69W4443 0.0
M E0 I 0394443 10.0 10.0 0000 1.0 1
'110m z 0 .41a .33 0.0
17l32 02 3.= 10.0 10.0 0000 1.0 2

r-i-st df-Wr ly-dia k-e-dia ti-lengt
1170301 0 0.0 0.0 0.0
I"0ml1 0.0 10.0 .0 0 a 0 0 1.0 2

ht-stro
i
2

ht-sir-m

2lit-sr-no

2

aJaJiJai;IjJ~a;J;jJIiJj.La*a*ai*fa*fi*~*aai,*,*aHa*a*a**at,*aaa~*aHa
abt slab... aln Imp st. geterator sendary riser hWa los
* to tie mndr t

a
aar--st c-ktr b-dia kl-qlia t-length

*131 *l 0 W075300 .R 0.0
1351nl 0.i71S4 10.010.0 0000 1.0 1
'101092 0.0m45 w068 0.0
1310129 0.078 10.0 10.0 0 000 LO 5

akaHaakaa**aaaaaa*aaa*aa*aai*ataaaat*aaa*taaaaaaaata*ataaaaa***kai*aatt

,leat slab... stem •rift ste d W~t los to ados
jRod Wsectan of iser an fto )

aaitiaaaaaa ifitaaaaaaaia****aitt**a~iataaaataHaaaaaiiiaatitola*taAa

, left bmdr --co,•eeot701o 03
* fihbaday--abient volm ()
*

toidata di iEi
1702 2 5 2

to loc flg fil fIg
17100 0 1

atgwt to ity 1-cor Do it
1101 2.•4 R 2

naterials qt itb o to
170197 1 1 2 v

ismm dis sr its
D0I 0.0 4

1r3 0

s-fig l-Cr1 0.•45

.614834

ity to
.0

5 a left bot-dac rnet 716

tp tne
*T1B 6 5 .2
* *•

** IoC fig fni fIg
17O00 0 1

igewlry to ity i-cort o ito
11701101 Z .154333 2

naterials cai to ity to cip to
17u1l 1 2 32

isourre dis soere itv Do
1700111 0.0 4

iait te fig
0

17=11519.1 1 5R13 2 W.

I71 MIN 0 1
am 00 11IN 1
11037•M00 0 1

c-tot
.310)

4

go itv 1-cot

s-fig hI-cr1 I233

Estevts3330.6 4

a cd c-leogl

1 7.=
1 6.001

9.1 5

It-sr-o

4
5
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17• 71601L00 0 1 1 I.•3333

tr-hy hy-4o inc h-cdt a-code cy-leegt
l1=1 N OI1 0 43 1 6. I11=1
WE2 W3IN 0 4,0 1 7.,M
INS3 8AM1 0 49O 1 6.82015
17M WIN 0 w0 1 1.Em11
t

Is=c tye is-Vlr 1-drit r-h
17001 0 0 070

tl--st f- t -ia hl-dia ci-leo
*1701 0 Am .158 0.0
1=•1 0.1W5 10.0 10.0 0000 1.0 3
*I17• 0.0"5 W .1MI 0.0
17t2 0.175I 10.0 10.0 0 0 0 0 1.0 4
irm 0 . .mm 0.0
l7CO83 0.3•5 10.0 10.0 0000 1.0 5
aT'j74 0 .045 .1N59 0.0
1I,= 0.05•, 10.0 10.0 0 0 0 0 1.06

ir-h-t chf -htr hy-ia h-e~-ia cl-lengt
I'1i l 0 0.0 0.0 0.0

17•1 0.0 10.0 10.0 0 0 00 1.0 6

6

It-sitr-no

4
5
6

ht-sti-mo
6

hi-stria
3

4

5

6

6

7110601 WIN 0 4W0
It

Asocrce t)e is-qIr 1-dr-It
17110701 0 0 0

!171l 0 .N AE3
]71171 0.m39 10.0 10.0 0000 1.0 1

tri--st clf-htr Iy-dia h-q-ia
117901 0 0.0 0.0

111m I 0.0 1.01.0 0 0 0 0 1.0 1

14.7MI13

i-dr-hi
0

cl-lerngt
0.0

I

ht-str-ao

lt-str-no

dc-le• r
0.0 1

* heat sia... brAm Imp st. gesentor du c

* Le t loss to te miroem t

teat sib... Ink loo St. genent riser to Wme
* eat loss to te eviromt
HHHHtO - *IHttitt-Iiff"HHtHHH-H * *tt-tttifft t-tt ki t ** i****t*

t

Sleft Weary= camt 711
* rig adar qa• a = t volume )
a

idata A ap typ
1 5 2

f
ato loc fig fa fig
17110100 0 1

igeOtry Be itv r-car no ity
17110101 2 .2311"917 2

laterials cq Bo itv no CIP no
17110011 1 2 32

Am dis sor ity Bo
1711Ri 0.0 4

'ist tev fig
1711040O 0
MINt

* stEst sopt e t
1041 514.5 1 514.1 513.9

FI7 I 7110M 0 1

tr-Iy " I-vol in bft

s-fig i-cs1 Z102917

r-car

ity Bo
4

Sleft homdar -cogmets 713, 714, ? 115
*riott ladary : Wient voue~ (W)

igi data 8 pp type s-fig
17110 7 5 2 1

ato Inc fig fa fig
1714a 0 1

,gmtry no itv r-cor Do itv r-cor
17141101 2 .0 21.03.ZZ

iaterials clo ityBo R Do ityo
171401 '~1 2 32 4
i

•tsoce & s ity Do
1714131 0.0 4

aijit teN fig
1714143 0

171 4tem110370 0 1 t

"114N 5114 1 4 0 1 14
171MI 7141oM 0 1 1 3
1714O R 7l1C0 0 1 1 4

RIMO~ 71W0 0 10 1 7

171011 01(0 0 0 1 17

'r-0. y- i-c b-dt a-cod
1F141 WO 0 4 0 13

1711M N 0 M~ 117

1714M NO1 0 453 1 7

tsmie tw~ is-vipr 1-r-it r
1714101 0 0 0

1-c•r
.015

elk0.0 4

3.1m•
4.m1

.017

trle

•.8134167

0

teV 0
95.3 5

It-sti-n
1
25
6
7

It-sir-u
1
2
5
6
7

7

3 300.0 4 95.3 5

1 4.67"6013 1

a-od q-0le0 ituti
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t

'1-b-st, cf-itr firdia h-nq-dia cl-engt lt-str-o3
1171MIO 0 .DM1E .1316182 0.0 1
17121 0.1316102 1§.0 10.0 0000 LO 1
*171,02 0 .1@ .110 0.0 6
11M 0.MIN 10.010.0 0000 1.0 6
'l171.3 0 a .3M7 .1U3M 0.0
171M OX.I 13" 0 10.0 0000 1.0 7
1

tr-b-st .t tr •-i& eq-dia cl-legth Mt --o
O1A 0 0.0 0.0 0.0 7
1IIJ! 0.0 18.0 M. 0 0 0 0LO 7

leat slab... il sg ilet-ootlet pIme -tq rm nglar secti t
a****tatk*****ttitt Hf~t"Iit t ift**t**t** it*m*tai****ft"O lt~tii

t left boundary r co~nts 211) 23
rgiot bmcnaq : akient volme M ~

*gldt b I Op tpe s-fig 1-cor
m00omY 2 10 Z 1 .32
t

'Fs ]cc fig fm fig
1201100 0 1

*pwtry m itv r-cor nitv ri-ct
120211 7 M Z L1
I

na,efas ap to ity o ap to itý to
1210M1I 1 1 26 9
t

isorm s sorce itno121O1l 0.0 9

'ibit te fig

, distribatiou121M 1 0.0 1.0 57.0 R 1.0 AD Z.0 2.0 B.0

1 6.0
MOM0•I12 9.0 564.0 611.0 518.0 V.0 5 19.0 51.0516.0 O,0

: .0

4l4 b-vol ioc bt a-d e c-lgth Rt-str-w
l I 21051lME 0 1 1 0.M125 I

12 i210 0 1 1 Q.m15 2

,r-I byvl ix b-d a-codt cy-legt bt-str-mo
E ml~ 0 410 1 O.0Th1 I

mm1 W10•0 0 4 1 0.M 2

is,= ty is-tipt -it r-fd-It bt-str--
M I. 0 0 0 0 2

1l-bst dff-Itt yfia -n-dia d-logth it-str.-
IMI 0 .3= .5199M 0.53
12 I 0.5m9• 10.0 10.0 0 00 0 0. 2

*r-h-st, cU-lit ty-fil bi-qidia ch-length bht-str-no
*'2i1i 0 0.0 0.0 0. 33 2
210910.0 10.0 10.0 0 0 0 0 1.0 2

hueat sla... il sg inlet-notlet pluenn -miffle traizoidal Satioe

l eft emndary :comeats Z1 131
riobtbydaq ied volue (8)

gidabt 6 rp typ s-flg I-cot
O12O9 11 2 1 .20

t

,rA 10c fig I fg
120H11 0 1

*genxtiy ca itv r-cor cc itv i-cot no ity i-cot
12101101 1 .1333M 7 .M 2 1.15
i

naterials cp co ity to upi no itv co
12101. 1 8 6 1m
i
tm"t& som ity o
121013D1 0.0 10

i•it teq fig
1•1• -1
t

,tm ifisriktiot
•1310 K.0 @3.0 6M.0 KO. 5M.0 591.0 W8.0 Z.0 W.0
f 35.0 9.01314 5.0 .0 51 .0 AD 1.0 50.0 0S.0 0.0 519.0 Z•.0
f M2.0 8.0
t

-ledy byvl inc b t a-coe cy-le• • t-str-o
1210101 21010D 0 1 1 0.073917 1
121012 • I• 0 1 1 0.071817 2
i

*r-Icil by-vol inc b-cdt a-code cy-lengt It-str-no
1210191 W I0 0 4100 1 0.01181 1
R2O1N WI0N 0 4100 1 0.011 2

isoe= tm is-i I-dr-It r-it It-stro
12!0171 0 0 0 0 2

'1-bst ct-htr by-dia i-q-fia c-le•gth It-str-to
'1210131 0 .m .m 0.13 z
121M1O01 0.M94 18.0 180 0 000 1.0 2

r-b-st •t-rt b a h- ia -le&gt5 it-stir-
'12101D01 0 0.0 0.0 D.13 2
1lL01 0.0 18.0 1. 0 0000 1.0 2

Sbeat slab... il sg ilet-.ctlet plem -btotm trqiziidai sectino
idtifa*tata*at**attt**t*taa****tt***t
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t

gidata th pj typ s-fig 1-cor
1210m Z 4 2 1 .243133
I

ild ID 1fig Ntufll
1212N1 0 1
I

*igmty to itv r-c to itv r-com
12= 1 1 .333333 2 0.5
t
mtiaeials cip o ity to cq Do ity t
121031 1 1 1 3

isme dis sorce itv to
1210•1 0.0 3
1

f*iit tel fig12102•O -1
ft

itap distribuion
BE021 .0 %Z.0 325.0 80.0

1210242 5F.0 515.0 me0 N.0

,-ldy -I ir c i-cdt a-co q-le ht-str-
1 U0P1 2I]00 0 1 1 0.1• I

M23I10 0 1 1 0.1567 z

,r-Ady -oIl x Wt a-code -'let ht-str-m
121m l nlo•0 0 41m0 1 0.10? 1
MW SNI0 0 GO 01 . 2

isom typ isidpr MIt- r-dr-t Itstr-to
12102I 0 0 0 0 2
t

,l-bst cf-hbtr I-dia h-q-ia c-leBt ht-str-no
'121021 0 .25L33 M~ 0.333 2
121001 O.,JO 10.0 10.0 0000 1.0 2
I

tr-i-st cf-btr iy-dia h-e-dia cd-leogth bt-str-no
C2a0~l 0 0.0 0.0 0.3334 2
121001 0.0 1M.0 10.0 0 0a0 0 1.0 2
I

I hat sla... Rlsgp1em km p& astreaar Mtan* secti.'
itA fliftftAtfift* flittft"MHt ~i~t**fff tt**fIftktfttttft**tftt

It

*gwrty B3 ity r-cor
12103101 3 ON511

tatefi*s Up Do itV Do
131 1 3

'soe dis souce ity Do
10l31 0.0 3

*ijit tep fig
" -1

PI20N I 0.0 %4.0 V.0 5.0

']-b y-'il ic -t a-de suf-area
12101 211010310 0 1 0 0.102751

tr-bry liy-vol inc b-cdt a-ode rf-area
p1210 M2INX 0 1 0 0C1N275
ft

,soumre tpe is-ilpr l-d-t r--*-t
100 0 0 0 0

1-k-st chf-tr k-dia -eq-dia d-leth
I1m• 0.3= 0.M 0.53
21•81 0.879w 1.0 10.0 0000 1.0 1

,r-bst bf-btr •!i h-q-dia cb-lngth
1210O1 0 .3=3 0.87W 0.1.OB

121031 0.m7• 10.0 1.0 0 0 0 0 1.0 1

t-str-o
I

bt-str-no

~t-.str-no
1

ht-str-io
1

eat sA... iH sg plem m lp h d6str Am tr'i•aoid seuti

•lft b a cor t 210

right Wndary cnhotut 3

,gidata l Q type s-fig Fcor
l21fi)O 1 4 1 1 0.0
t
*0 l oc f [g fn fig
215100 a I
I

t•geWr 0oit, r-r
02104101 3 .EM1
I

,,atenias cý Do it, Do
21041 1 3

,sou at sxou itv
IWI1 0.0 3

ftilit to fig
'top -I
ft

left bocadan := w t210

ft

'git dh Rp typ s-fig,
1 4 I 1

*0 loc fIg fn fig
12f0i 0 0 1

l-co"
0.0
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121091 A.0 2.0 R2D .0

1-b b-vol inc b-dt a•oe sr-area lt-strvn
!ir•1 z1001o 0 1 0 i.i!z 1

-y by-vol in -cdt a-co surf-area t-sr-o
EiOi l 21n 0 1 0 0.Oi2 1
t

sr tW is- 1 -r I-l't rc-dr-t A-str-no
Um104701 0 0 0 0 1

t

*li-st chf-t by-dia b-eq-ii dlIIhgtb t-stri-o
*1k0 1 0 .25M3333 .Mm O.1 I6
2•IO8 O.5Zf71 10.01fl.0 0 00 0 1.0 1

'r-b-st cb-lir ly-dia li-q-dia rb-le.ng lit-str-no
'12,l31 0 .513333 .5Z4709 0.479161 1

M0MI 0.24T• 10.0 10.0 0000 1.0 1

beat slabs... ii sg tubie sheet flanges - apl domtreaý2)
t t**k**** ktkk ~ k*r **t****t'*t**M***iktik'hk ik*'*titmit

I21,2 W01N 0 4100

m 1 0 0 0

r-h-st cff-ltr by-dia hl•i-edia'1215%0 0 0.XV45 0. I1 207,
1201I 0.!M, 10.0 M0.0 0 0 0 0 -1.0z
•t

tr-lst ch-itr by-dia h qlia
'MI20m2 0 0.0 0.0
21ml1 0.0 100 100 0000 1.0 2

0

cl-l. 7
0.7R11

2

lt-str-o
2

lit-str-n2.

rh-lengt lit-str-n
0.6917 2

HH*iti"t*t Ottk *** t****t~t***tkit*ttk*tfli t**t*t***t*t**t**

beat slabs... ii sg tot sheet conicl section - q( I), dm~steeaZ)t

t left Wv~ary :rnents 2l5 2
t riot Wary Ait vol ()

go data A1 lp typ s-fig 1-cor
IZ1m0 2 14 2 1 M213.

'e loc fig fitfig
12i1n 1 0 1
It

i•ý r-tr nitv -r toity m"e nity
11101 1 .6114 I .ZM3 3
121M102 I 5 -W 2

flaerals cip o ityn DO W" 0 itv to cih O
1216I 5 1 13 2 6512169332 25 13

isom dis soe itv no
121933 0.0 13

'iit te fig

t distnrieti
12150401 W.0 0.5 W0 6M.5 9.0 W1.0 6M.0 9.0
f 5.0 2.0 SO.0 3.0 3.0.
12m,43• 5w.0 .5 S..0 2.8 •.Z W ..4 SAX W.8
+ 5.2 57.4 Z.6 2.6 0.0.

1-dy byrvol inc b-cdt a-code Cty-leni b

12l901 231M 0 1 1 00.

if-bnY " Ivo kn b-d a-cod rylegiM
121I1 so 0 4103 1

c-cr
.40171

itv Ro
H"

left boadary co: nnts 21 512
t 60gt boaay: atient volmn (82)

tgo data d P? type s-fig N-cor
21503 z 9 z 1 .21M3

0 1
*

gemerty w it r-r unitv r-r o uity r-cr
251101 1 21114 1 .1Z 3 .4 I91
12151102 1 .5235M 2 .5211
t

'unterials CIruo ity so CP mo ity to CIP to itv 1o
1215I31~ 1 13 2 25 6

RsoA & sowce itBno
1216133 0.0 8

*hit tep fig
IZ1514 -1

,teq distribntion
12151C1 0.0 5.5 9.0 R6 9 .0 M.0 9. 0 319.0 M0.0
12151432 W.0 9.5 5.0 5.4 534.5 53D.8 9.6 R.6 80.0
i

1-body byvol ic b-cdt a-cede ty-leungt lit-ster-
12151601 216910 0 1 1 0.327925 1
127151M 210000 0 1 1 0.327925 2
It

,r- "by-ol inc ct a-ce cy-lieth lit-stro
12,151691 8[18010 0 41W0 1 0.3212 I
116 N1 0 4101 1 0.3O2

is= typ is-llr 1-dr-it dr-lt lt-ster-
1I251 0 0 0 0 2

'l-b-st chfite by-dih i-e-dia cH-legt lt-str-n
'12191 0 0.010 0.130724 0.65 2
11 0.1 O. 74 10.0 0.0 0 0 00 1.0 2

1.0

9I.0

5t-st,.rno
1
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A

ir-h-st dif-htr ky-dia ql-dia ch-leBgtl bt-str-no
*1215L21 0 0.0 0.0 0.71• 2
1215190 0.0 10.0 10.0 0 0 0 0 1.0 Z

t ttti titkt tkt aft tit tittiMRtttttttttkitftkkk**k**ktit iMitt ktit

* heat sls... il sg tak sheet cater section - vp(1) I dostreaa(21*
t i ittt f tt Iti**ik*HMitt*t*tfut*it i tkI i t" Aifftim i ttHt" i*t

t

l eft WiA7 = M~tsM a 26
riot -"da a :Went vole 0(8)

It

,g!data 1h p t1P s-fig I-M
M21M 2 8 2 1 M31

kos lo fig fit fig
121210 0 1

ageomrty no itv i-cor no itv r-cor no ity
12152101 1 .215114 .215.M 3
12 02 2 .6141

iaterals ap o ityeo c to itvno c vo
12152MI 5 1 1B 2 25
DIM2~ 3 7

isoarce dis somre it om
1215I 0.0 7
i
'hit to fig

itei distribui
MA,,4I 0.0 9.5 W5.0 RG.0 .0 9.0 339.0 80
E1=J0 W4.0 Z.5 3.0 5.4 24.6 53.8 2%.6 S0,
125Oi-

i-cor
AM~17

ity Do
5

*left taudary coopoect 215
doat bocrdary - co nent 25

1210 1 4 1 1 0.0

ioselr IN fig fni fig
12153102 0 1

tgoarty no ito i--car
11101 3 .M517

m~tarials c• no ito no
I2159MI 6 3

isource dis source ity to
1215,33 0.0 3
t

'hit tq fig
MM -1

ite distrik~tion
1M21 0.0 RD W.0 51.0

fl-ted ky-Vol nc 11-cd a-COe Surf-are
121551 23 0 0 1 0 0.

r-kst by-vol inc W t a-coda surf-area
1215H1I z 0 1 0 0. I.m

asomre t* isil1pr Mi--t r*-dR-

121531 0 0.00 0 0 1
a1215• l 0 0.[•47• 0.1R5 1.1521% 1 0.105 10.0 10.0 0000 1.0 1

'r-b-st ciof-itr by-dia i-elia cl-engtl
4120S1 0 0.9670 0.1w5z 1.75
120 1 0.l5 102.0 10.0 0090 1.0 1

it-sir-u
1

lt-str-no
I

It-sir-no
1

lot-str-ao
1

It-sir-no
1

.0

.0

al-body "y-ol inc ct a-cl
1215231 H1•IM 0 1
]2152 D2 22010 0 1

"rId b-o inc w-ct a-coý
12151 E M)3 0 41W0
ME5~ MlIM 0 4100
i

Is=,jr• ty is-auif l-dr-it
Mul 0 0 0

l--st f-Itr byia Vb-e-a
a11Owl 0 0.0 0M374
l2~l 0.,2~4 10.0 10.0 0 0 0 0 1.0 2

tir--st - cif -it Oy-a b-eq-d
*1201 0 0.0 0.0
12101 0.0 10.0 10.0 0 0 0 0 L0 2

I•
1 .IwI 0.307

1 0.!1

0

0.313734

bt-sir-no

kt-str-go
2

It-str-o
2.

h heat slab... b sg inlet-tlet plen - top rectangular section a
Itt itttttUHt Wtttit WtitttI tI t It" It A l iti~tti ttti titt'Ot'kttliktt ittt

i

t left kmar =y wots311a33a
i do~t hrbq a~iet volu (8%)
i

'gl]data d Op Ipe s-fig 1-aor
Dim30 2 10 2 1 .3M)

'0 IN fig fit fig
130100 0 1

igewiry no ito r-car no itv r-aor
13100101 7 .903 2 L11
i

&1-l0,th It-str-M
0.3TM 2

t

a lat slab., il gtuI sbat botw • t strea by. ole•
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imamals ap to ity U3 3? go ity to
13lI~10 l 1 25 9

isoome dis some itv to130)0 0.0 9

'init top fig
31IN3 -1

URI1000 .0 9.0 Ff.0 5M.0 91I.0 Z.0 25.0 W.0
f 9.0
131U3m 90.0 53.0 531.0 5M.0 ZS.0 5E.0 5.0 516.0
1 6.0

M.0

,tup ktikL'tioa131041 605.0 6M3.0 0.0 59.0 5M4.051. .
+ 3.0 2.0
13101MW2 5 9.0537.0 59.0 531.0 5 2.0 T.0 5.0

÷ 2.0 53.0

444od ty-vol iuc b-cdt a-cde cy-lengt
13101511 31M010 0 4 1 0.0 1'
13101532 330010 0 1 1 0.011

ft

it
trH-t cI- i c-dia b-I . r-di c -kogt
1310•11 0 40 1 0.1

130MI 0.M• 10.0 100 00 1.0 2

er-h-st c1i-tr y-ia -qdia ch-1ngtb
13101@10310010.0 10.0 0000 1.0 2
*310al 0 0.0 0.0 0.1mUIOMIO 0.0 M0.0 P0.0 0 0 0 0 1.0 2

la-struao

ht-str-n
I

2

k~tr-ia
2

lit-s~t-no
2

Z.0 3.0

519.0 51.0

*l-b*d by-vo ioc bWct a-code cy-leognl
13M33105 3101 0 1 1 0.Ml5
1310532 3301l0 0 I 1 0.01S

'r-kdy bN inc b-dt a-de cy-lagu
131DM WI0N 0 4100 1 0.M15
131D 2 m 0 4100 1 0.0Mla
it

Is=te ty is-pr 1-rlit r-it
B103701 0 0 0 0

-fst cfiti ly-"ia -e-dia c-I
'13101 0 .3M3 .5933 0.15
13121 0.5lM 3 10.0 0.0 0000 LO Z
er4-st clif-lItr -ie il-dia cleagth
'3D l 0 0.0 0.0 O.12
131091 0.0 10.010.0 00 0 0 1.0 2

ft-six-o

2it-str-no

li-s~t-n

2

i

* lat slab... b1 sg fild-et-olet p1m - uidle Lrizoidal section*
*Ik tfttitft***ftftt***tttftt* it*** t**t*Ht~tI* ukftuktfttttfttfttt

left Wdt r =coqeots 310 330

idati 6i Cp type s-flg 1-cor
13101O 2 11 2 1 .205

i s. lc fig fit fig
13101100 1

pgarty toity r-cor soitv r-c toity r-cor
1310101. 1 .333 7 .9W3 2 1.16
i

titedis ano itv xn Cfo itrno
13101101 1 8 3 10

isooediM Stairtn t t~o
1310131 0.0 10
ft

'hlit t fig
B1il -1
It

beat slA... li sg ilet-otlet plem -bttm trqizoid section
ttttitt~ttt~t*tftft t ttJtttftftttitttittttt*tt~ttftt**fti tfttimftftftt

lefti de :- cmoiNo ts 310 1313
d oigt W ar= a tiet volum (0)

bbdata A a te s-flg 1-ot
13B 2 4 2 1 .24M

*v& loc fig fit fig
1310210 0 1
it

,geoarty to ito r-cor to itv r-cot
B1I0 1 .3Ifl33 2 0.5

fmtteials cq no ity no cq o ito no
1310201 1 1 1 3
i

isM M Sdis Use itV no
130MI 0.0 3
t
,init te fig
13102 -1

1310243 •.0 •.0 325.0 •).0
13102407, 54.0 51.0 13.0 80.0

1-ndy bIy inc bct I-co c-l i • t-str-m
1310251 31I0 0 1 1 0. I
B1 2 M1M 0 1 1 OM 2

A. 6Z



*r-k.JY
1310~2:1

13102701

4331120

D1310i1
i31~

by-val

typ
0

dc-1r
0

O.X3I

cf-itr
0

0.0 10.0

inc b-cdt a-code cy-lut bt-str-no
0 4100 1 0.1 00 1
0 4100 1 0.5000 2

is-.!pr i-dr-ht r-dr-ht lt-str-uo
o 0 0 2

hy-dia F-e-dii ci)-leogt it-strmn
.2238M .3975 0.50
10.0 10. 0 0 0 0 1.0 2

bria IArdil M e-lu• f-str-89
0.0 0.0 0.500 2

10.0 0 0 0 0 1.0 2

1310391 0.5192• 10.0 10.0 0 00 01.0 1

*beat slai... 1i sg plemni ktven vp A do st•ai trapizoihal sectio

beat slt... bi sg plemo betv, vp I do str rectarplar senior'
t*ilttti*ilittiiiitkitiitii**********k****tltiit*****k**k*t*ik~iit****ttkk*

left bodar couent 310
*d t bua = coqoent 33

igi data u q tpe s-fig
1310300 1 4 1 I

As lot fig fe fig
13102102 0 1
t

,geoerty io itv r-cor
13102101 3 .M33
i

titedials Op c 0 itvuo
i31n231 1 3

isoarce dis sorrce itv ao
11O33I1 0.0 3
I

'hit tep fig
1310BIN -1

itet distributio
13102421 0.0 54.0 V2.0 542.0

l-body by-vol ihc b-cdt a-code
131051 310M10 0 1 0

"M yI inc w-t a-coed
BI0I 33011 0 1 0

iso'= type isilpr I-dr-it
13102701 0 0 0

'1-h-t cUt-iut "yda Ii-eq-dia &i
'131m31 0 .3M3 .51903 0
13103B01 0.519M V0.0 10.0 0 0 0 0 1.0

'r-h-st chf-tr -ia h-er-dia tc-
1131001 0 .3=5 .519M23 0

I-Vor
0.0

* left hooday -to .eOt 310
* riot bocdar = cooeot 330

gldata ol up typ s-fig I-cor
13104Bi 0 1 4 1 1 0.0

wk Ic fig fm fig
13104102 0 1

igeorty no itv r-cor
13104101 3 .ME45

naterials CT DO itvy o
131081 1 3

*sor dis sor itvco
1310 I 0.0 3

*init t fig
13DO4I -1
t

,tI distribution
13134421 0.0 S4.0 E52.0 5.0

q'1 by 1vol jiu b-ct a- e surf-am
1310451 3100100 0 1 0 0.M3

'r-d " Ivl inc cdt a-code saf-are
131001 331M 0 1 0 0OM0

isomue typ islFP I-dr-ht r-dr-It
1310401 0 0 0 0

'li-st thf-htr kH-dia b-eq-dia b-length
'131401 0 .ZM103 .515M3 0.M IR
1310D 1 0.51583 10.0 10.0 0000 1.0 1

'ri--st cif-W lhy-dia b-eq-ia l-length
'13I0B 1 0 ,Z24383 .515M3 D.AID17
1310B 1 0.5153 13.0 10.0 0 0 0 0 1.0 1

It-str-1o

IIt-st'uo

bt-str-to
I

It-sir-no

tstrIuxd-area
0.101753

0.102753

r-dr-it
0

I

le.gt513

It-sIr-rio
1

It-stun
I

It-sIr-n
I

It-sIr-n
I

It-sIr-rio
1

buat sIabs... •l .g tk shut flanges -u1) t bostreaO2)
ttttt~itttt ttttt "MMMUHMMM Himtttttt~tt44t

* left• ar-y co•uits uf. 3i5
* riot kuoday atient vo!ue (0)

'gidata ri up tne
1315 2 15 2

im lnC fig Im fig

s-fig i-cur1 .12m
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1315010 0 1
i

*geMrty Do itv r-cor to itv r-tor Do it ri-car
1310101 1 .1331511 1 .133B1AN 1 .L9ZB13
13D5OE3 1 AM 2 .4 i 6 .95133M 3
1315D1 3 2 1.1251W0
i

,ieterifs ,pno ityno Do itOyto cqo itD no
131•1 5 1 13 2 5 12
13152 6 14

isour dis s•a itv o
1310 1 0.0 14
t

'ibit tap fig
31M "1

t

itm dlistribuion
1315B41 F6.0 65.5 65.0 6.5 &.M.0 WJ0 0.0 9.0 5.0
+ 94.0 3.0 32.0 9P.0 32.0 J.0
Dl32 5D.0 5•.5 513.0 5S.6 3.2 .•6.4 V.5532.8 531.0

53.2 533.3• M7.4 5Z.2 M.6 K.0

444 idy bjl inc b-cd a-co cy-lagt ht-str-un
MIR1 315010 0 1 1 0.113 1
13iLM 3510 0 1 1 0.1 13 z

t

ar4•d by-vo ic b-ct a-roe cy-leugi It-sty-un
D].10I 8081000 0 41W 1 0.213133 1
131N 2 •01lN0 0 41 1 0.20312 2

sma type is-pr lr-It r-dr-it It-str-m
1311701 0 0 0 0 2

l-+st dtf-itr hy-dia -- dia e,-lengt Ht-str-v
a]31MQ1 0 w~33 .116U1 DAM25 2
13151 0.11671l3 10.0 10.0 0000 1.0 2

ar-b-st f -tr iy-dia h-q-dia dt-leng -str-no
'1319I 0 0.0 0.0 0.4630 z
131501 0.0 2.0 10.0 0 0 0 0 1.0 z

t heat slabs... bl sg tl leet conical section - r441), dastre*2),
*t t tlk'kkkktt**t'ttk ttk*** t i** lt~tttkltflt~t** t~t~t t*t***IH*ti ti*t•

a ldti mda --cmp 3ts3 335
dorit Waary -aient volue (H)

adabta d. e ty s-fig 1-cot
13]5M 2 9 2 1 .1L74

ild loc fig frInfig
131511M 0 1

tgmmt nity i-cot n it, i-cot s itv t-cor
13151101 1 .l3bu5l i .133.2 1 .1wl0
1E12 1 .•3•1M 2 .AMIl 2 .62 0 MM

t

tatrnas cmp to itno D a@ Do itvo Do cp o itv no
13151301 5 I 13 2 z 3 6

*5SJ1 hiS SDUC- itV DO
1315111 0. 8

'bit tev fig
131516 -1

itm distritioc
1315101 96.0 s.5 D5.0 6.0 HJ 9.0 9.0 2.0 8D.0
BEIR51 0.0 539.5 9.0 5 A.4 534.5 .8 5Z6.6 2.6 M.0
i

4l-44dy b-vol in: b-cdt a-code cy-length bt-str-o
13151591 31501100 0 1 1 . t 1
13115Z 351000 0 1 1 .•7• 2.

,r-*4 bpy-vl ibc hdt a-code crle•gth It-str-no
315161 win 0 4190 1 .MT7 1

13151602 m i00 0 41w 1 m f 2

as=ce ty is-,lpr i-dr-It r-dr-It It-smr-u
31I1 0 0 0 0 2

*li-st cif- r l4-6ia i-q-dia cl-legh I-str-w
'131531 0 .M33 .116712 0.77M3 2
13151M 0.11913 10.0 10.0 0000 1.0 2
i

ar-I-st hf -itr by-ia i-el-dia l-lengt It-str-no
'13151911 " * 0 0.0 0.0 0.6mfl33 2
131519M1 0.0 I0.0 0.0 a 0 0 0 1.0 z

im

t but sI ... il sg tokOueet cylindrical setJo -ul) 11dm2() a

a leftb Wnany :- tts 35 &325
Sriot ri: in t ýlme (08

agi daa 1b pp ty s-fig 1-cor
153M0 2 7 2 1.1277IN

,o Ioc fig ft. fig
13152100 0 1

ageody Bo itv r-cot to itv rotr DO ity r-tor
13152101 1 .1331511 1 .1334421 1 .1951I
131202 1 .290 ~ 2 AM )31

'stkias cu 1 itemo cp o ite no a 10 itev
131501 5 1 B 2 3 4
1315i 2 3 6

Iam'te dis saerre itv no
13D5O 1 0.0 6
1

A. 64



tunit teT fig
D1O2 -1
t

13152401 &.0 D.5.0 .O 0.0 SO.0 A 0 .0
131022 .0 539.0 0 5.45 5.6 D.8 N.6 $0.0
f

1l-bmýy y-vol iic b-cdt a-code cy-lengti bt-str-i
131521 315010300 0 1 1 0.M70'
13BL 32531M0 0 1 1 0.M77
I

r-, yvol ic ,ct a-Wce crlegtk t-str-
1301 W1IN 0 410m 1 0. 4
1315MW2 M1IN3 0 4100 1 0.7
I

*so=r. type is-ilpr It-It rt-it t-str-c
D312.OI 0 0 0 0
t

*1-l-st d[f-litr by-dia li-eq-ia cdl-egt lit-str-o
*13051 0 M033 .115770 0.5&158
1315I 0.11061 10.0 10.0 0000 1.0 2
i

'r--st
'11301 0 0.0 0.0 0.5m1
D31O1 0.0 10.0 10.0 0 0 00 1.0 2
I

'heat slabs... bI sgtI sheet bub section - q(1) &dostrea*2)

l eftboundary =csoens11

~gdab d oh type s-fig I-car
DI15 2 6 2 I.2TA14
i

13153103 0 1

tgeroty no ito r-cor Eo ito r-cor Do ity r-cor
131501 1 .1331511 1 .13= 1 .19313
13OR302 2 .36R"1i

'wteilis cip Do itv ED of ED ito 0 o f ED ity to
1315191 5 1 13 Z 6 31315370 70 5
*

is' Te dis src itono
D31 1 0.0 5

'ikit teq~ fig
13D -1

1315%] 0.0 60N.0 6M0.0 S.0 09.0 N].0
U•M2 A.0 5.4 V.5•59.8 2.6 80.0

',biy ly-vol ic cdt a-code cy-le klt-str-0o

00
1
2

10

2

Ia

2

'3
2

1315301 3101i00 0 113155223531• 0 1

ir-4 byvol inc hdt a-cofe
1315PI W IN 0 41m 1
BIW 2E1_M 0 4100 1

*soume t)Te is-m31F -l-ft-bt
1315m,01 0 0 0

-list f-itr Oy-dia -e-dia
,13lm1 0 .Mf .11573
131%3]0.1171 13.0 0.000 1.0 2

'c-b-st cui-litr hy-dia li-qi-ia
'131M 1 0 0.0 0.0
131ZO1 0.0 P.0 10.0 0 0 0 0 1.02

0.0 17

0.017
0.0417

c-r-litR
0

ch-leagt0.Im

12

2

li-ste-no
2

li-str-n
•o12
I
2

•0
2

2

c:-l•g -st-n
0.16"3 2

beat slab... blI sg tce.e sheet betm,•n e & Id stream lby. voluezs

eIdt boundar c=Monett 315
z rot btlndaig = oseaet 37

data d 4 m sA
D13m¶ 1 3 1

'ah lnc fig fn fig13151103 0 1

'ogmerty "oit c- rc
13154101 2 .15
t

lmaterials O la itv 10
1315401 25 2

ismoe dis soore itv Eo
154•1 0.0 2

1

'init temp fig
131,03 -1

*tap 6iswbtfim~
131541 I•%.0 573.0 510.0
i

'lIndy " Ivo ixc b-dt a-code
1315,5 31101M 0 1 0

r-y l ic kd a-c
13150113ml0 0 I 0

isoc tne is-olpr 1-kIt
I131540 0 0 0
i

k'-h-st fi-tr k-dia i-e-dia
'131541 0 .0 I0 .13m0 L
13L501 0.13703710.01N.0 0000 LO01

Ig 1-cor
1 0.0

suf au0.40%)0

sfarea11.413w

0

ck-180L7I59

lt-str-w
I
1

it-ste-no
1
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t

,r-b.st df-Iatr 41-dia k-q-dia ch-ln•
I1315 . . .0 0WT 1.01 1.7510
l315l2 G.M7 110N.0 a. 000 0 1.0 1

la-str-in
1

*souce

100

1m7
90A2?

m m

typ~e
110
110
112
112
112
112

112

is-plr

.2460.10
.170
.174.129414
.Mi

0r-bt
0

00
0
0

0

r- 0-~
0
0
0
a

0
0

*teat slab ... intact & broa loop, 3 in. sd-1J piping *

*t Dote -tontaias Dly V1ON lgth iid t
an aited by•beater t

lbtstr-io

2
3
45
6
7
8

ht-stri
8I lefftbndary cu 201,l,3, ,301,3

rig budary --•tie volms (811 a 8B3)
*1ao~i r ia k -

0.0
0000 1.0 8

a .-lemgB
0.0 0.219

to data It
mm8

IP8 type
2

s-fig I-cot
I .103m3

ir-h-st cU-btr y-dia k-eqlia
*IvmI 0 0.0 0.0
I!060l 0.0 10.0 .0 0 0 0 0 1.0 8

c-leog •t-strin

to-si Ioc fig fn flg
M 210 0 1

tgaootr to ity
lum0 2

t

muteials t• N

12•01 0.0

tiitt t fi%

I p
fpuwnm

N-cor

.3357

itv D
2
7

to ity r--to Do ity r-cor
1 .1S 2 .1

13m it3o R o it9 t13 3 9 5

teat slab... intact loop, 3 in. sd-I1O piping
note - beat slif cRtk only volue lengtbs iid

are rat heated

t
t

J:

* left dary -- iat 1o4 prid y coolant (Ml,26IV,3
* rig h -- W est volus (81 k •)

togdata It
MH6

Dp
5

type s-fig 0 -.ur2 1 0.1sm9itv o some ityto soc itýDo
3 1.0 5 0.0 7

ll

0l1

1R52lam~

IN25

518.9 1
W.3 6

4-010

•101•

•1•3811010

813310

t,••.4 2

0
0
0
0
0

0

i0
0
0
0
a
0
0

510.4 3 9.2 4 604. 5
14.3 8

41

I
1

I
I
1

410

47041034103
4100
4103

410

a-code
I
1

I
1
1

a-code
1

I
1

0.1818
0.5m•7
1.030
0.79M0,

0.54~51'0.70"6
0.3215•

cy-leagt
0.28l0
0.571.031•
0.78M
0.12757
0.5m1
0.725N
0.W78

O~t-sl.-n1

3
4
5

7
1

1
2
3

5
6
1

*Xsj lOc fig fri fig1 la03. 0 I

actial lIt 0. mlt •QO t acot for claVb a sw
gtry n ib r-cor no itv r-cor
12 012311 2 0.301

0.43M for 3 in. of ial

i*eterial CT ED itV 1) CIP DO itV Do
ME3~ 1 2 1B 4

k

ism dis soce ity Do
MII3301 0.0 4

aicit top fig
am 0
t

*

1~3I31
k

'1-body

1~3~
l~3~4

top}. te15 FA tm o.0 temp s tap 5
5T.5 1 543. 2 59.8 3 0~.2 4 141.7 5

2l0103100
@102000

61000

•I0•

i0
0
0

0
0
0

b-cdt

I
I
I

a-code

1
1
1
I

cy-Ie

0.5161.0447

L3N1O

1.6m"•

It-str.m
1
2
3
45
5i
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0101D1•

80310000

813M

inc
0
0
0
0
0
0

b-at
41N0
4100
4100
4100
4100
41100

1
1
1
1
I
1

cy-lengthZ.,ll
0.7516
1.90

1.34910

ht-strio

3
4
5
6

isonrce type is-Ilpl 1*-ht r-dr-t It-strio
1]370 0 0 0 0 6

ll-st I -htr ly-ia k-qlia ch-leit it-st-to
f 0 0.0 0.0 0.D 6
1=301 0.0 10.0 10.0 0 000 1.0 6

,r-h-st c-Mr

t1N01 0.0 10.0 10.0

y-dia h-eqA
0.0

0000 1.0 6

0ia0.0 ch-lnugt ht-str-Do
0.2 6

Wtt itt tf ttt/ftk i A t tt i ttitft M tftt 1ttt M A It* IIA*t i H t itt ft t *tttt*ttttkit tf t Jt

heat sla.. intat loop , 2 12 in. sh-1 pipiRg
* note - heat slab contains oily volum length dih

t hat~edwtlatert4*.

ft

ft

*

t

* left ry :- lot o 1tFierymot ((,m,E,2, )
*righ kowy :atj~iedvolues (811 a814)

119

l1•0

11034512

1•4515
2Ml
ir-b*

1•I

12w0

120
1011
1=l2

12OO48O

1M~
WE

'smt
I=10

12M0

'-i t

2=•0
2m0•

2101M•21034333

811010
81101M

81101M81101M33

8l01001

81101M0

81410M3
RIM31
SAM1l

0
0
0

.0
0
0
0
0
0

00
0
0
0
0
0
0
0
0
0
0
0
0
0

is-.1r

.10553

.03107

.149•

.l•

4
4

4

4
4
4

4

1

1

1

.1
1

1 INA3
I 0.E643

1 1.771Z

1 3.M05
1 1.3400
1 1.U10m
1 3.I0M
1 2.65L1

410 I100 1
100 1
10 I

100 1
]1m I110 I
100 1
I10 I
100 1

100 1
110 I
100 110 1

101
0
0

-0
0
00
0
0
0
0
0
0
0
0
0

cy-Iengt0.88513

1.771f
0.0431
0.1051
0.8a573
1.553
0.6-0
U711
2.21433

1.3100
3.085
1.0719

r-dr-ht
0
0
0
0
0
0
0

0
0
0
0
0
0
0

7
8
9

14
I0
11
13
14
15

ht-str-io

8
10

2
3
4
5

7

8
9

10

13
14
15

it-str-oo
1

3
4
5
6
7
8
9
10
11

13
14
15

I
f5

t

,fs loc flg
1~0 0

'ently DO itf
104101 2
INl02 2
ft

I104301 1
1a34a02 15
ft

isomrc dis souce
1201 0.0

'icit te fig
I=40 0

ap
8 2 s-flg 1-M"

1 0.08W

fn flg
I

r-'or0.11~92

itv no
2
7

itv no
3

io itv r-c ot oit r-cor
I 0.M19R 2 0.10

of o ityDo aopn itvto
13 3 9 5

sone itono smn itoso
1.0 5 0.0 7

110
110
110
110
110
110
110
110
113
1!3
113
113113
113
113

ci-t-r by-dia b-q-lia
0 0.0 0.0

0.0 10.010.0 0000 1.0 15

ch-length t-stri
0.17710 15

ck-leagi ht-strie
0.171084 15

1~1
M

12w
IBM
1mm

,1-5

te temph temp sh tmeI tops
V.0 4 %3.4 5 52.8 6 34.0 7 149.9 8

It

'r-1-st fi-tr Iy-dia
'•00•01 0 0.01201111 0.0 10.010.0 0000
ft

hiqiia
0.0

1.0 15

a3n2•000

1K
0
0
0
0
0
0

hldt
I
I
I
1
I
I

a-ode
1
I
1
1
1
1

0.88573
1.711•i
I.m•

0.8m573
0.8057

It-str-.
I
2
3
4
5
6

Mittt ft***ftHtiftflitt tftttttttftftttttt ififtfifli it lfttt

heat slab... i t loop ,2 2 in. sCI-8 piping
ft aote - heat slab cotains only voim loegths Aic

ft

I are not heated.
**tftftfltttiftftltfttitfttt"t t Ot tt t ft**ttt f it fitf t tt

ft
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If!ft bouadary i htart loop priaoy coolant 010,102,M,2M)

*

I dta t EP type s-fig I-tar
l•i130 14 5 1 0.•84
*

10 loc flg fri fig
1]V11 0 1

* cu R1I thi...t.by 2.0 to cut forclq btb so
gewtay Mo ity r-cor Do ity M-cor

1•5I01 2 0.151 2 O.3117•

*tterils CIPnN itoto ap DO itoDO
1 2 1S 4

,sor &s sacme ity to
1I 0.0 4

'bit tu fig
10

IM I 9.1 1 562 Z511.5 3 M'.6 4 M 5
t

M1 0 0

1I~1 0.0 11.0 10.0 0000

AM 0 0.0
INRI 0.0 0.010.0 0000

0

0.0
1.0 11

0.0
1.0 14

0 14

0.1-11M 14

c0-le.h MS -str-140.17MO• 14

uat sIa... him Im -1 I/ ib. sc pipig
* nonte - eat shb cotains aly olI lengthls dick

* ~ a lara byeIlaterbatd

i
i

i

left tW y : bro• Iao pricy coolant (A -vo1m 4,5,7)
dorit Moar.ay =dW ent voinx (812)

aibta Al vp type s-fig 1-cor
100 3 II 2 1 .I55T 0

kid Ir fig fuu fIg
1300110 0 1
a

12 1

IMM

mll1

i
,r-4

ME0

l~ll

12M

IM

12M
WE

231M1

MW10

~MM

1
I
1
1
1
I
1
1
1
I

I
I
I

h-ct

coo401
I00410

410
41M

410
41i41W
41M
41W

a-rode
I
I
I
1
I
1
1
I
I
1
I
1
I
1

a-code
1
I
I
I
1
1
I
I
I
I
I
1
1
I

0.•i10
0.97181
0.6131
L6021.30?2

2.1102
1.01174
0.4167

0.2230.18M

0.41917
1.55111

0.•10
0.9717
0.9131

0.63605
2.110•
1.01174

0.4•1
0.1•30.181
0.45911
1.5514

It-stv-no1
2
3
4
5
6
7

9
10
11

12

13

14
2
3

5
6
8
9

11
12.
13

130010D001101
noito i-cr

2.0391 7
toity i-ca

I ME2~

Do ity r-w
I ,AM8b15
2 .C9

nateri cip D
1300h171 -I

t

'sonr fis sonrc
11301 0.0

*ibit telp fig
1143014 0

1101.21 55.0 1
E101125.8 1

1300M 3WD330
l1123001790D30

13OO154 SlOMIN)

IRMW III
19170 III
111041

itylo
27

it5 to
5

13I

1.O

itono CoIao
3 1
8 16

it?.o scam
6 0.0

10

ity RD
10

5M3.4 2 Z.8 3 6.0 5 6 .0 6
69.0 9 E.3 10 15.0 I!

iac W-t a-"e cy-iength hI-str-to
0 1 1 M.1R7 I
0 1 1 2. 2
0 1 1 0. 3 3

bc Vcdt -ce crlat it-str-z
0 4100 1 M2IR/ I
041W 1 2M 2
0 4W 1 0. 3

is-pIr 1- t i-r-It ft-sti-o
0 0 1
0 0 2

.0AMZ 0 0 3
t .e type is-vklr i-r-t r-r-it kt*-s
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*I-h-st rdf-tr ty-dia h-q-dii ch-leqt bt-str-co
'130101 0 0.0 0.0 0.l.15M 3
]0201 0.0 10.0 10.0 0 0 00 1.0 3

tr-i-st cff-'tr ýy-dia h-eqAia ch-lengt bt-str-no
O ISEl 0 0.0 0.0 0.1IM0 3
I1901 0.0 10.0 10.0 0 0 00 1.0 3
t

517 Him 0 1 1 0.3356 17

bu~t SIA... brw~e Iop -11/ h. sdr-1 piping
o -heat sa ains oly I1 engUsid

* are •at a * t.

*

*

* left bo = ry kol Imop Friery colant (01,1~,11l,32,B3)
t rigt dary • Wint vol1 (811,812,813)
t

g0idab it
3M 17

ep
8

tPe
z

s-fig 1-Cor
I .0rm0

ixs Ic fig fl i flg
13M 0 1

IRS2 8

IRE 8

1300•

13MM0 8
13M08

M100 8

ME81

13OO1 81L1~214 8]

19215 81
IMP51 81

:ItM

LW141

13mb71

*1-hst

L•1 0.0

by-volLLOIO0O

11010A

1.10M0
1101M

110100M

I100
M1RD
I01010In1OO

iDC
•0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

41104100
4110
41M0

4100
41M0
41O1

41104100
4100
41M0
4100
4110
41100
41CO
4110

a-rode
1
1

I

I
I

1
I

.y-lent

0.67013
1.•05

0.67O131.95

0.6703O.M13•
0.013
1.30

0.0130.67013
4.35100.331
0.670130135%6

ht-str-ia
2

3
4
5
6
7
8

10

13
14
15
IS

]7

14

4

5
6
178
9
10
11

14

17

metry 1oitv

11021 2
*

13m021 I

11D 1 0.0

1MO21O0 0

1302=1 3.7 1
L1U0299.4 7

IglO~ 3O1O1OOO

13O4 010T0
301 mm

m100 3m310

IM00 340500

13005U 30•
=13 3X70

W13=14 3M

r-cor o itv
.OAMO I
.m 2

r-cor

itv Do
27

cq o itvno cp DO it go
13 3 9 5

ityDI sm g m ityn sot itYDo
3 1.0 5 0.0 7

56.0 3 50.1 4 96.9 5 51.6 6
10.18

type is-Tir
m .01M27
110 .004

•10 .00HlO .WA

nlo .00
110 .02534
1I10 .026354
110 WA

in1 .01914
ll .01919I11 .124

112 .00

hfbt y-ia
0 0.0

10.0 13.0 0000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

i-oia
0.0

1.0 17

'-ýqia
0.0

1.0 17

r-dr-lt
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

in0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

i-cdt
1
I
I
I
I
1
1
I
1
I
1
1
1
1
I
I

1-od
1
1

1*

I
1
1
1
1

1

1
1
I
1

cy-leogt0.3356
0.2131.30
1.34025
0.6•3

0.67013
0.67013
0.013
1.340a5
0.33605
0.67013O.M13
4.331
0.3M01DAB]

ht-str-oo
1
2
3
4
5
61

9
l0"

12

13
14
15

ch-length It-str-h o
0.1115M 17

nh-legt t-str-no
O.111O 17

tr-1-st nf-tr lia
,13= 1 0 0.0
13=1 0.0 10.0 M.0 0 a a 0
hf *tfttit* ifffift f i i ft i i i i A f tiftititift"fi-t if i iffiffi-fift H f tt

kut slA ... broki Imp - 1I/ VZ .sd-mO pipi•g
* mote - iat Slab toz oly Ine lmo fs•id
*an got leat .

t
t

t

======================================= *==========

*

1

*

liet Ind Wny Imlp prir1• mlat,
ndot lamdary :ambico valmes MI01,SM2)

1o au d I5
5

ty s-flg I-or
2 1 0.6m
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i

wsb loc fig fri f g
13WIN 0 1

S actnua ll W IE. mnlt by 2.0 to acct for cdaLiT i w
,poeotry no ito r-cor no itv r-cor
1W13101 . 0.Z 02S Z O.W 6

'Eterials OF no ityno CEP 0o ity so
NM1I0 1 2 16 4
t

isoue dis soc itv no
13001 0.0 4

*ihit e fig
133331O0 0
*

13M1S n o0100 1 i O6C0 0 41W 1 1.9991 B8

ksoortn

t

ti-l-st
*MI
~13 0.

ty)e is-1mpr 1-dr-lit r-dr-it lt-str-vo
0 0 0 0 1

chf-Wt ly-dia -q-dia
0 0.0 0.0

0 10.0 10.0 0000 1.0-18

0.1150 18

0.111 00 18tr-i-st df-it iy-ýdia*1OO16I1 0 0.0
1200391 0.0 10.010.0 0000

i-eql-ia
0.0

1.0 18

t~t*t~kttk****t~k**itt**1*tItt***tftt**t***t**ti

*hot slai... kn Ioq, vessel nozzles (3 in. sch-I)
note - beat sib contains only vo1um letf Aid

*are cot hated

t
t

it temps0 teff 0 tq id teTs0 teip YA
%~.7 1 54.8 2 .91.5 3 16.7 4 A~.5 5

IIWW

1xv

Iff7

I13m

=~13
=~4
=~15

13M5
13M7

left hnndao : broken loop prixry coolant Vessel nozzles (31,E3)
r iogt lainndary : ambient volumes (MR,~)by-vol

30100

301010

hy0Mo
mm1 33
001333
3210033
321M0
32101
3MOOOO

3101MOD

801310M3
NVW 33
Min033
M2WOM

b-cdt
I
1
1
1I
1

1
1

4103
410D
4100

4100
41W
41W
41W
4103

410D

4100
4103
413

41I
41I
I10

a.-codeI
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a-code
1
1
1
1
1
1
1
1
1
I
I
1
1
1
1
1
1

cy-lengtli

1.5400
Off

1.3wr3
L0.3

0.9395

L611

0.355

0.355

0.90

LT9114

0.8m7

IMl3

it-sir-noI
2
3
4
5

17

B

9

10

12
13
14
15

1S

17

li-sir-no

2
3

6
S

10
11

15
16

igl data 11
133433 2

5p5 2
s-flg h1 r

I 0.10933333
t

And&

iiateriabs'
mol.~

1oc fig fri fig
0 1

no itv r-cor no itv r-tor
2 0.14033 2 0.31250

upo itno cqDo1 215• ity In
4

ismo dis smo e itvmI
l1 t1 0.0 4
t

tilit tev fig

'e distribution
13•3015610.1 6.8 5M.3 32.4 05.5
13 3 5i.9 59.1 51.9 318.8 14.8
i

Im

mi~

13M35

"Iyl
MOM1~

EMvo

.E1 0 b I
SONINO3O

0

imc
0
0

-dt a-code
I I

h-ct 1e
4100 1
410 1

l-r-li
0

0.61150

crleogl
0.6110

lit-sstric
2

it-t-i

2

31034701 0 0
i-dr-li litstr-n

0 2

1--st clff-itr Iy-ia k--a h-le•h
*13041 0 0.0 0.0 0.,m

i.-sti-.o
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l•,•l 0.0 10.0 10.0 0 00 0

*r-k-st elf -htr ki-dia
*MlI1 0 0.0
3im] 0.0 10.0 10.0 0 0 0 0

1.0 2

b-eq-dia cl-length lit-str-no
0.0 0.21W 2

1.0 2

tteat slAl... intact Imp~ pu
t note- teat slab ds eat loss due to •spaRcl oding

* ldt booruy c:opeat S
* riot fd if in table 61
*

pui teat loss is taklated as a linear faction of pom angolar Wed

toi data d rp typ s-fig I-cor
1 4 2 1 0.

tosb loc fig fa fig
lIM 0 0 1
k

,gmthy 00 ity rc-or
10101 3 0.1
f

todtials D•o itv o
1 3

'sourced so rme itv o
MlI 0.0 3

*bit tap fig
M 0

* tulp 0l top 0l toip s temptob
1M 1 5W. 1 0.6 2 315.9 3 65.0 4
k

41"ody by-vol inc b-dt acde y-length ht-strio
IM 01 215000 0 1 1 2.6167 1

ir-boly ty-,ol inc Wdt a-code cy-length lt-str-n
MI2~ 0 0 Z1 I 2UP I

soore type isIlr i-dr-it r-dr-it t-str-
l /l 0 0 0 0 1

lli-st f-itr ly-dia --ia M-lemo bt-st-o
i 0• 0 0.0 0.0 2.•6/1 1
12im 1 0.0 10.010.0 0000 1.0 1

ar-K-st ffitr byi l-dia c gt l-l• itstr-
01901 0 0.0 0.0 IN151 I

I2 01 0.0 10.010.0 0000 1.0 1

1 taa taaaaaaaa~t t t a*r*•*,- **Wtti*tmtt t"tHtt" * i t

heat slab... brow Imp R
eote -hat slab xd~els but: less do to pupt seal co~oIbg

*ifif HHHU Hit

* et bonay oeee 1do igt bendary specified in table 351

a p le.t lm is tablated as a linr fraction of pup anplar sped

*gl data h np type s-fig 1-cor
13NW 1 4 -2 1 0.R14

fr I n lofIg fr• fig

t

igmtry Do ity r-cor
139101 3 0.1M
i

a1terials cIP no ity no
13•01 1 3

asoura gis sore itoto
1.102I1 0.0 3

*init tap fig0

M l 9311.1 1434.0 2 3.8, 3 11.4

'1-ted byivol inc b-cdt a-cod cy-eimgth bt-strno
13Ml 301m a1 1 1.9 1

air*y .4-vol inc b-dt a-code cy-leogthklt-st-on
13 . "0 0 251 1 1.90 1

Imm type is-vlr lit r-dP-Tt lit-strx
1l• I 0 0 0 0 1

t1-l-st elf-i by-dia h-eq-dia cl-lngt fit-sr-no
,*= I0l 0 0.0 0.0 1.965 1
1201 0.0 10.0 10.0 0 0 00 1.0 1

ar-h-st chf-htr iy-dii b-eq-dia cb-lg It-ste-m
'=," I 0 0.0 0.0 1.9m 1
1310•1 0.0 10.0 10.0 0 000 1.0 1

but slab... pres eri bt transfer to pressizer ls
a it a ik " aludw a SID Mhe tbeak a

a left bDndar -y W Jt M
t dt Wdagz Waiet volume(816)

agdat h Pp typ s-fg 1-cor
Mm 8 14 2 1 .151019

a•h Inc fig fri fig
I~lN 0 1
t
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tgeneatij no ity
B9101 3
B9102 I

fateriols ci Do
11~01! 1
I•210Z 13

tseorcdis sco'ce
qR l 0I0

t

tifit teip fig
1q0

mi k12.0 2

r-cor no itv r-Cor
.1m5 4 .M
.27 2 .2 'M

itY go CI ED ity to
3 19 7
9 9 11

no itv r-cor

2.4-10350

cmr o itvno
m0 8
10 13

**tHt'k**t***i*****Htt~tttHt t k**tttt~tttt-iH**HtiHi-tt~ti-t*ttt•*ttti

ih o soura ity no source ity g
9 1.0 11 0.0 13

.0 1 2 140.0 14

'I-hdy

LQJ%4
:IM

MRR*

t1

ME'S
IMq~

iVro1 i~c

mm 0iacoi ixo

w010 0

8160000 0

typ is-pr
1{7 .12~50117 .IML0
117 .121034

117 .J42

dfitr .y-di
0.1MEf

Fcdt a-code cy-legob bt-str-to
I 1 2. 0 11 1 2.555O 6
1 1 2.5 7
1 1 Zw

bd a-c* cy-iega hlt-str-M
410 1 2.5m 1
41W 1 25M0 6
41W 2Z.3M3 7
4100 1 2.M

-r-rit r-drit it-str-no
0 0 1
0 0 6
0 0 70 0 8

li-ei-dia or-tengt lt-str-io
.M140 2.M 100 1.0 1
.10g13 L,•

00 1.0 6
.m0231 2M3313 7

00 1.0 7
.2625!3 2. 3i 8

A left kiaday adiabatic
A rit boun• y corent R

A

agdld ata DI R p tDpe s-fig
I-Ma 1 8 2 3
'x.sli Inc fig fri fig

1• 0 1

a~e~try no ito r-con noitv r-r~or
1~q2101 2 2.153•2- 1 3.1833t
1.2102 2 3.107-2

A

,naterials ri no it no r,,p no ito no
19990I 21 2 12 3
19o2a12 13 7

souce dis soece itv m souce ity no
M 31 0.0 2 1.0 3

oinit teN fig
lRM 0

1•201 SIL1.0

'1-bd ty-ol inn bc dt a-c*
Loot 0 0 0 0

'in-bdy b-v ol icc b-ct a-c*d

*svce ty is-jIr I-dr-it
1ME 1N 1.0 a

1li-st lif-btr by-dia b-eq-dia di
'A N0 0 0.0 0.0

iHN1 0.0 10.0 10.0 0 0 0 0 1.0 1

'r-b-st cf-htr hy-dia h-n-dii cb
A1M 0 .IU .AIRJl

Mlg1 D.LA1N 10.0 10.0 0000 1.0 1

i-cor
0.0

noIitv r-cor
- 2. e-2

cupEo itvno
21 5

sorc ity so
0.0 7

CY-IPJ95
0.0

12.0

c-r-it
0

2.00375

bt-str-to1

Ibt-str-to
I

lit-str-no1PM 1 0.6145 10.0 10.0 0 0
i19qO03 0 .30M
ISM1 0.3m0 10.0 10.0 00
AIM 0 XIM1353
Em US 10.0 10.0 0 0
,1. 0 .10M5

M 0.l22 10.0 10.0 0 0

tr-bst df-tr l-dia
ALM 0 0.0
M .1 0.0 10.0 10.0 0 0 0 0
ALM0 0.0
LM 0.0 10.0 10.0 0000
iRqm 0 0.0

M13 0.0 10.0 10.0 0000
Al 0 0.0
IS 0.0 10.0 10.0 0000

-length lt-str-no
20M 1

00 1.0 8

l-dia
0.0

1.0 1
0.0

L0 6
0.0

1.0 7
0.0

1.0 8

c.-lengt

2.m33

lit-sir-no

6

7

8

Wt ab... t ptii ita-*aa*i**ittater Pt kadaa* • •*t tirmt At *

* ports - Ueml coductivitUy calculated to niotc test A

* left bd = cO5pwntB
doigt Wuary = ient VOID! M)

'gI data Ih up typo s-fig 1-cM
8 3 2 1 .1917

'0l Inc fig fri fig
1.q 0 0 .1

A alt slab... pressmnizer eaterods - data fror rm op., A
A k rod in a cthce"
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A

*Pomtry no itv r-cor
M~101 2 M

iterais I ED itv Do
Rl3 31 2

*so e dis soem ity to
1m30! 0.0 2
t

*liat temp fig

iM 16.03 I M.0 2 140.0 3

igl dab F.h rp
ML7 00 2 5

'JESI Ic fig fni fig
LM10W 0 1

*gentry to ity r-cor
M 10191 2 .03M

nateals cu to itv to
ME24 1 2

*SOME dis source itv no

*ioit tev fig
E0

* teo sb t mesh
19 1 1 W02.0 2 W2.0 5

type s-fig I-cor
2 1 .0154157

to ity r-car

anO ityo 0
24 4

LU21

IM52

~1ht

LSD•
MR•3•
I

,1ista

b~y-vol9991OOO
999O7OO
999O80O

WI•0

0

C-kftr

0DO

0
0
0
0

0

is-,p1r
0

.•31

H-cdt a-co

b-cdt a-ce
410
410
41
410Mtl

0

w-qda

!
1
I
1

1
I
1

t1m1 0

1 Liont

2.,700

r-r-bt
0

2.S00

2.wN1

2,.M

ch-i1gt

2.333

Z.0M5

6
7
8

kt-str-,o
1

6*
7

8

1

7

bt--str-o
1

6

1

8

t

i.iOl'r-md
MR1~

hrvo!

8070100

joc0
0

i0c0
0

wt
1

Ht
410
410

a-code cy-lendgth

1 5.

1 4.•00

it- r-dr-t
0 0

-ia Ell- t1
0.0 0.01001 0.3145 10.0 10.0 0 0 00 1.0 1

"ME 0 .303 .3w
a .M0.5 10.0 10.0 0 0 0 0 1.0 6
'0 0.033 .. 31M 3
ME 0.URN 10.0 10.0 0 0 0 0 1.0 7
i1~qm 0 MM53 .261M5
MW 0.232 10.0 10.0 0 000 1.0 8

,r-h-st cbf-itr by-dia k-eq-dia
199 0 0.0 0.0
.. 1 0.0 10.0 10.0 0 0 0 01.0 1

,LqMM 0 0.0 0.0
ISM 0.0 10.0 0.0 0 0 0 0 1.06
ilm 0 0.0 0.0
MM 0.0 10.0 10.0 0 0 0 0 1.0 7
11M 0 0.0 0.0
MWJ4 0.0 10.0 10.0 0000 LOS

*source type is-,lr19W7o•1 :0 0

'191•1 0 0.0

'r-i-st df-itr " a-d
i 0 0.0

1.M79l 0.0 10.0 10.0 0000

tt-str-rio
I
2

It-st~r-no
1
2

ht-stri
2

bt-str-n
2

1-dr

1.0 2

1.0 2

-ia
0.0

c-Ingth

*I* ****tiMAIM AA A A*itttiI*iM tititik**titkitilkit***i*ktittt Ak~it0 *

bU M eat SteCtuur thuerl ProerY dta

**tit****t**;* lt ;* illt * * ;** * tt***t lt**mi****Hr'I*ttrt~t ttt~

MAN Hift*ifft*fttitftt*fi ea slab.. Mb'ssorize m~p fin ka loss

l efttceidaiy = mpW 9
f ight bounday z: Wat volue (807)

k tye ca fig
*3161 staialess steel
M11100 tb/fctb 1
*

~1~ Bvfctn

'tr itride
2OO0 tbI/frt 1

MI00m b/fcb I
*

20100Ostabetn

ca fig

1

1

1

1
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*tincncel &O
Mlf0 tbyfcb 1 1
ft

*grfoil (grafoil is a trade Eat of a union carbide product)
Min tilfcn 1 1

t

taIuina (alinen oxide)20000 Iblifet 1 1

tincoal 718
M0llM bll/fct 1 1

thoneytcb - tenagnfl matrix core
01l1103 tIl/fcb 1 1

4lonmyc - spure mani core
•01laI Il/f c I 1

ncetact. resistam proprties (couctiviý of air; storag -0.0)

isteas generator filler piece constuction
HIDI1 lI/fcb 1 1

M0101600 nylfcb I I

,cal-ter insulation (modified values for stessuizr teat loss)•1l1~l ll/f cl 1 1

M31001 tIfct I Ift

,caI-tez insoltion (mdified valeas for ~rsnI ue tet loss)
2010190 ill/fete 1 1
i

*aluim (ised it pressarizer guard beaters)21l• Ill/f cl 1 1

2010'0 tll/fcb 1 1

ft01Oi3rO (M bipf essir hater od s)
iaidco1e v zd ressurizer hater r~d)

M1in tBlfctn 1 1
ft

,cal-te insolation (for pressurizer serge line teat I )

* c.351carnt steel sed for sg t6e eeets
M1030 nllfete I I
It

ifcl-tep insulation (for inlet plenm teat loss)
bI~ Il/fOcA

iwZ as in mlear corn
M0IEN• 511fct I I
izirmlo used in uclear corn
121O• Il/fcb I I

t
*uneao usd in nuclear corn
•I0• tIl/f cl 1 1
t -a used in unclear corn e
IO n!/fctn 1 1

i

*t-ipiat izxlatioo ( ifi val• s for pressurizer teat loss)

ftpressrne end cap~ and instrument beal loss - calculated values
MIR10 OIlfct, I I

ifteal-tay imsIatim (modified values for bI steam geerator teat Inss)
MEMO3 5llfclm 1 1

*itieil cond•tivitly ttt(s ft f)

teOR c00.0 .005 rued t0m cued O

2]03lfl W .~00 .0m25 ~ 2 .36 &l0 0~

lavere tN pbase dataM0100MI RA.0 .006

*om aitride (n e ume from c.finoe ..in 1 t di)
M1in ] 32.00 .00355
MIO 03 1 ..0 0 A241 .. 0 .216 .02 .0U174
M=fO~ IMA. .033 00 N .00 M .SUR ON

ftMIR1•0 30.00 .=4 35M0 I 90

M1032 1100. .032• 3. .0XG 7 •.0 .0W0A
i0n03 700.00 .QM 90. .00350 1100.00 .M
VON•4• M .00 .0m

igrafoil
MIN0I 32A0 .M
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MlN Z 250.0.00]J7 A .00 .0 703.0 .005
MI1N I0 VA 1 3..60 . Q60 .M 1500.00 .A1

coppr ca 102
MI1M1 32.00 .AZ2 2{2.00 H00 5722 .00
21010702 932.00 .057m 40. .055
i

*ral-teT isol (increased by factor of 35.0 for vessel bat loss)
M1N01 0.0A 3.410e-4 100. 3.2l1)e- AD.00 3.420H4
M10Z 3M.00 3.856e-400.60 4.N H 5 •.0 .45o•e4
011)3 0.00 4.8610eH 70.00 5.3M30-4 0.00 5.8M41e-4
t

*9ftaina (aluml Oxide)
M101 0.00 .0M 33M.00 .9

*inconfl 718
M1N0E01 0.00 .001667 V0.A0 .012778 4.00 .0.1330 3

01013 6WO.0 .0005556 00.0 AM I0.00 .0m30556
2101013 1I0N0 .0033333 1400.00 .0035556 190.01.0)38333

itoo*u - kbnal atrix core
21101101 0.00 2.61110e-5 M 0.0 2.61110e-5
t

bmq , -sWo a tr lore
21101211 O 0.012fl1- 70.0A Ua i~-

tcontact resistance (buters to piping) (condnctivities of air)
21101311 0.00 3.53e-6 80.00 4.2110e6 170.00 4.81W01
2U101312 .0D 5.4-6 H 3T.00 5.9%10 4.3.00 5.•!ON
211011 D.A 6-.W7e .0. 7.4007. - 710.00 7.M -6
101 0.I 0 8.RO 3D & 0.0B 8.8We-6 N.A0 9.. e-

i

istea; generator filler pieces (conductivities from tst 0 14-9)
301401 R0.01 3.03e•, E.D0 3.311H 440.0] 3.6503-4
310143 5.1.0] .0C-M 4 00.00 4.3110
i

iiter
.0101501 32.0 88.6110ei 101.0 60].833oe- 17.0 l0.F 0e-6
21101503 243.0 1l0.000-6 356.0 I08.3370e-6 4.0 I01.94A0e-5
21101503 5Q.0 R.0550e6 92.0 86.6% 1 R.0 M.•&e•

ical-tap insnI (increased by factor of 7.0 for piping buat loss)
10103181 0.00 6.4810-5 100.0 6.41•-5 20.006.83]e-5
M 2110032 3M.00 7.60ei ..60 8.108] e-5 .00. 8.050e-5
M010103 0.0.0 9.T7Me- 700.00 I0.6%1•- 800.211.744-6
I

'cal-tep isl (imased b factor of 2.515 for ilsg beut loss)
1017011 0.00 2.41M- 100.40 1e-5 2 06 .00 2.Fe-5
2101702 3.00 2.87M0e5 0.00 3.0M i-5 50.0 3.Z3e-5

2101703 -0.00 3.6k-5 70.0] 3.78M 0.M0 4.Ne-5
A

Athwe l liner - jnb's Emille ti-k MM1, 3-35
MIN0 I 3M00.6 1.111Hd B.60 1.YA0-5 106.00 1.480-5
{t

,cal-toe ie (incrasm d by factor of LO for prewsizer beat loss)
2101.011 0.M0 9.NH6D 10.0] 9.NM0e 3.00 9.8330e
2101012 300.00 lIle-5 J .60 1503l-5 5033O 5.00 L -5

2110LT3 6.00 1.03e5 E0 1.5M0-5 80.00 1.67&%-5
M11ELN0 190,60 L.O-5

taiuinc, (Wsd in ressmizer ard beaters)
M10101 32.00 3.243k-2 21-.00 3.3071e-2 E02.D0 3. I2e-2
1010302 572.00 3.6%e-2 752.0] 3.99&0-Z t0.01 4.2602

iigesie, oxide (W in pressc rizr beater rods)
110 1 10.N0 O.5Ne-4 1000.00 3.37i%-4
*

,oichrr v (sd in pressrizr beter rods)
21102211 32.00 1.7&-3 22.00 2.215e-3 0A 2.5048e-3
M1032 57R.00 Z.756e-3 752.00 2.8O ,e-3 1112.0] 3.6 0e-3

ihcoloy 8W (sed in press'rizr beater rods)
MI01NI 70.00 ].85Le-3 100.0I 3.211H-3 15.00 4.0"70e-3

*cal-tea insol (increased by factor of 1.0 Fr supge line beat loss?
1102i01 0.00 9.•0e-6 101.01 9.X -6 M0.00 9.833Wz-

N10232 303.01 1.I0 -5 3.00 1.1580e-5 TOD3.00 I.21-5
2110242 600.00 1.320H-5 700.0] 1.530e-5 & 10.00 16i0e-5

,0.51 rum steel zedfor sg tbe s ts
211051 3U.00 O 0 .91A Z2.00 .O9
20110203 .0 .0] 817 2.0 .0V7A 0 715.00 .60
110M35 1112.00 .A0A5 102.0 .0D8O
t

ical-teip iso1 (i~mwd by factor of 1.0 for filet plea, beat los)
2010260 0.00 9.2mi00 100.00 9.2m1e- X M. 9.8330i-
201036 3M0.00 1.I0 i- G.00 1.1580 5W0.O l.& S-
M01OM0 600:.00 1.389i-

't2usMdii eclear core21102101 32.0] .01152
MI0N102 033.60 .09]
21102703 10.0 .0009
2010 4 2M00. 0 .6039

iziraloy rud in wlear care
10101 32.0 .00 17M10Z 1.0A .003
2101038 1579.0 .0381
2010304 1670.70 .01

'gl zsed in occlear core
2M01001 3U.0] 2W5e-5
010 15032.30 5.7W0e-5

700.00 1.536 SWA 1. MW

.001M2

.0714
BE01
AE03

.0321
AB13
.OM~
All41

40.001033.60
300.0]
433.01

119980
1521.21
161..701999.1

1103.0 .0137
.Ow30

632.3D 3.W5 - .33 4.W~-
2OU.3 5.706e- 5NX.3 I.W13-

i

,to -t fs (ikreased b a factor of 10 for pressizer ,at lOss)
24103001 0.0 4.O7hi-5 103.0] 5.780e- 30.00 6.M-6
20113 30I.0 M 7. Ge6 470.60 8.79-6H 503.0 1A.04e
M1303 O0.0 121w i-5 700.0] 1.412e5 8 0.0 !.632L e

M00• I.O0 1.•6mi-

,pressnnzer end cap and istment but loss - calclated values
21103101 0.0] 1.833MH-6 1100.0 1.M33,-6
It
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ical-tep insul (increasel by factor of 2.M for blsg teat loss)
M2101 0.00 Z.03M -5 1002.034-5 023.00 Z.10I.-5
02103 3T2.00 2.43 i-5 R.00 2.55I-5 3.02 2.8 ei-S
010302 630.02 3.00e- 702.02 3.3564e- 8N2.00 3.027e5
0210 9 1).0o 4.379o-5

noxtric teat capacity data (btu/coft-f)
i tem~ pO capto 4 too Cq
*315k stainess steel
02102151 32U0M 5l.3) GM.0 5 51.2 W.00 R.0
0210112 R.02 5".10 1902.00 . 0.00 0.35

M210251 32.0 1 .0 212.00 1.01 2.0 5R 4.02
10222 N .00 54.02

,boroo oitride
201O1 32.0G 37.53 4.00 3735 9.00 .32
2022 133 2.00 K1.60 15M.02 .0 2. 3 . 60.0

021O3M 02M 51A4 3R.09 62.3 49A0 62.5

istatn
MW!• 32.0R 5.0H 12.02 6.0 5R.02 61.00
02145 V3.02 67.00 14M0 73.01 1..02 n.0002102• 255.02 &t.2 3300.02 90.02 433.02 9.02

fin iI 6w
M2M021I 32.00 52.225 40M0.00 52.25

'gfoil
M2I1 1 320 11,9 SD.4 11.3 1.4% ) 14.70
Ml00•2 .4) 17.15 31.4 19.P0 44.4 21.35
M2ME 530.4) V2.40 0.4 23.02 110.4) 25.4 2
M21N 9 1.0 2.32 00.00 H2.32

tco " ra 10E
02102151 32.02 51.3 W .00 51.31

,•-• imlatim
210 51 0.02 2.8 10.00 2.H

tal~ai (alut olift}
M21/1 0.00 .2 35. 2 .0W 55.2

20151 0.00 48.5N 2W.00 53.75W 4.0 5.2
021005 63.01 2 0.00 E.10 10)3.00 S.3
020105 IRA.02 74.4220 14.00 7IRA 1.02 82.010

thmeleoth - henapal itrix core
M2011 0.02 V.• 3.00 2•5• 1 4.0 Z.512
M20115 D 6•.02 2.0 03.00 3.OM 1 .00 31.T
H21ID 1200.00 3.04 71•.00 3.61531 1600.00 H.E3

'Ihomy -" span xtri core
M2101251 0.0A 2.15M .0 2.73 G 2.0 5 .•

210KE 6.02 2.71815 U0.02 ZE.G7 10).02 3.01
021012 IN.0A 3.1I 1•0.0 3.41018 IV.0A 3.6E
I

icontact resistance (eatemr to piping)
0210131• 0.02 0.02 3M A.0 0.0A

istw geneator filler piece (calculation fro, test gr-14-82)
2101451 0.02 13.02 1 4.-• 1.02

igter (satuated)
M01011 3.0 0 1. R4.0O 61.6 175.02 W0.95
210152 2AS.02 3.5 .00 3 .3 4 9.0 9 b7.
02103 VA0 57,%9 5n2.00 RE 702.00 92.5)1

*W-tev insulation
M210155 0.0 R 2.8 1R.0A 2.0

*al-temp insulation
201-51 0.00 2.8 102.02 2.9

itherIa liner - jotn's Fadie io-k N21, 3N-3 r cf
101851 4.02 7.4 H.00 8.16

020185 .00 8.75 19.02 .8.7"5
f
acal-tap insulation
2151 0.02 2.E 1WA0.02 Z

A

talmiJ (osed it prssurizer pard heates)
0210I51 3.00 31.171 I .02 3.117
t

na~geie oxide *nse is pressoirier heater rods)
210215Z1 1 .01 1AC 1.0A 01.
a
'i-t• v (•asd it pressarizer hater ruo)
2102251 10.0 7 .0 10.00 5.91
i

*inaoloy R (esei in pressurizer heater rWas)
N M1I15 19.02 61.02 IW O).0 61.02

ian1.ta insulation
2102451I 0.00 2.81 1102.0 2.H

1 0.3 rarhbo steel
020251 RO.0 51.40 DUO.0 51.42

*Cal-tap islatiol
0210051 0.02 2.8 BOB02 2.R

tam sed in uIclear core
102751 32.0 43.2 5 .00 45.39 U 3.0A 47.49

Mm102 6W3.02 4.0"E 2 80.00 W %. 10.02 51.3
E2102753 10.02 519 12.02 52.L21 M.0A 53.9.0
021075A4 .00 5N .0Z3) 1.0WA 4).02 7.014

,ziraloy M it nclear o
021051I 32.01 193.I 33.55 110.80 35.L0
M210022 18.R 0 3I.9 1RS 93.1m 5RI.2 9..
MME002N3E15 19.51621 ) .0 73A54 1519.70 71.790
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NION85 109.7D RN7 1179.80 34.70 193 NA70
i

PP M in mcler cre

*t~iat ilatioe
21D3M 0.00 2.13 NA03.0 2.16

ipresizer cap WM istruet beat loss
M151 0.0 O.03 1.0 0.3

t
*Cal-to i~mhtim
Mimi 0.00 2.9• 30A.O 2.8%

ttables

ata**ttiaitalau*taJ i core pm tttiitttitttti

* table thip timeCoef pm rCoef
WIN~ por 0 1.0 1.L1m

* til Por (aos tanil d•~ay mve)
M1 0.0 LOW
RIM2 1.1957 ~
mmL~ 5.9m M~
mm .Tm .0i
VM 11.756% .IOI
.VIZ 21.217 .005

m 31.0 .0m•

M 51.43 .030
MUOT 8L3m .00
M0 100.4A .03313V3201 g.23 .029

* *****a•* pressoizer beater rod gm

table tr~ip timeCoef Pi~er Coef
EN r 9 1.0 IO.4UO-3 ,,

* tile ,
M 1 0.0 D.X

10•0 000m.0 0.00

* y4 so tables (Imalized soee) I
tt*

table trip
22 e mc't 412 intactImp up

O2 tile in p spe1 d
m2 i -1.0 1.0

mmz. 0.0
MOO~ L19E•2~ 8.•5
MA2~ 9.5552
mom 19.111

mm2 S9.701
M0SM10 62.1739

M B13 .1521
M20 14 0.0

mmO remc-t
m20250 -1.0
X232 0.0
M0203 1.1N
MEN8I 8.3E

5m9.70

18•5ll 65.7•
MM12 69.347
•18813 00.0

1.0

0.9219
0.19m2O.gTz
0.0I
0.059

1.0i

0.1051

0.j•87

0.0
0.0

413 * ro}il1opp•
1.0
1.0

0.6m2

0.42n10.4728OAA•
0.13350.323
0.10

0.0
0.0

ittttliitt tttiittta *ttH *tt**titt*ttt~atUta*tati *tati~ ttatatttt

a a

syste. beat los tables*

at

iteat loss du to intat loop q pasive cooling, M0.0 W• at full flo"

t table trip tii cad ratecod
*M Ei btrnrae 412 1.0 8.01 R tO/sft2
at
at tioe non A .t.nte
'01812101 -1.0 1.032
,,2n180 0.0 l.O
40203 10.4 0.T5
205104 M8.8 0.36
WE1• 32.0 0.127

,M l% 42.4 0.181
'192257 62.4 0.150
*M ms 64.0 0.8
*1m275103 9.0 0.01]
it

*buat loss doe to lotact lImp puip active cooling, 4.3 h- a1vis

* table trip tip! ad rateCoef
O R btrurate 412 1.0 1.90 1 tds-ft2

a tin m orr.t.rate
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:r2"1oI L0. I.NI.N MO3MQ 3.0 0.003
OR' V .0 0.00374
MCC 11.0 0.3W

*hnt loss dcae to bro•n loop pq passive coolirg, 14.7 k! at foll flo'i
* froi test sao- 3, L s. crao, -M2-84, 3 fM L19
t 1.0 bU- 1055.O56 joles (international tble)
It

table trip tit coef rate cad
M 5100 btrrate 413 1.0 9.1631 btds-ft2

Jit

tie no Lt.nae
'3235101 -1.0 LOW
*M12 0.0 LA1.0
*53m 9.6 0.5
11)5335{ 13.5 0.
O M505 2D.8 0.4
•0 51.6 3O.M 035

06]5197 &2.0 035M
'05102 6.8 0.0
'10510 40.0 OX

iteat loss doe to bhk loop p ative cooling, 4.3 b albays
* ro ftest w, 1 .a4ksc-2-4 , 3 fe104

* table trip time cod rate coef
10)I0 Itnrate 413 1.0 Z.081 tIMto/s-ftZ

tit Bol Ltrate

M E3I1 0.0 1.0L 0I05n M00.0 in!(

specifid teat tnasfer coefficiet on pipiag iisclation sorface
(valus calculated for free con ton is air f radiation)

table

* ! kt.ef ibtds-f12-f)
3021901 150.0 D.M0

402J3 2M.0 0.00247
221000 3.0 0.0O2

M15 500.0 0.0U374
3106 •.0 0.w03

* specified eat transfer coefficiepts on fig islation suface
t(values calculated for free convoton is air I radiation)

t table
0 btc-terp 0 1.0 0.0 3.540

tq t.coef (bWes-f',2-f)
• 003l 101.0 0.0Q13

R002 150.0 0.00•301203 •3.0 0.00241

* Tcffid Wet tnesfer coefficients on blsg steai dot insalatiou
* surface (volics calulatd for fre comieton i, air I ndiation)
*

* table
VO30 btc-tep 0 1.0 0.0 335
t

toap b.t.cnf (btds-ft2-f)
30300 lfO0. 0.f00
0 z L•D.0 0.00A

mm33 U0.0 0.E
in•000 3.0 0.00374
3031 500.0 0.003fl

* specified beat transfer coefficients on blsg riser insulation
* suface (alrs calcolited for free coeeton in air 4 rdliatioo)
t

* table
M3 htc-teT 0 1.0 0.0 335

* taop 5.t.coef (bts-ft2-f)
240I I0.0 0.00113
143z 10.0 0.03D

ME003 M.0 0.01
0243004 3OT.O 0.03332•0l000 5O.0 0.00331

S07•0 .0 O.O•

* speified teat transfer coefficiejts on blsg dmcwr iislhtim
* surface (vales calclated for free cvecto in air + radiation)

table
IM00 Itc-tup 0 1.0 0.0 335

* toop e t M.f (btds-f12-f)

15l 0.0 0.0057
3ME5OO IN.0 0.0132
3ME5 U.0 0.02327

M 31 % 1.0 0.90433

pVr Wks for piping teaters
**tt*i * *t*iiitt}ttt ilttti*{*t I I*I**I** t'ikiti1t tfl***Ht~tli~tit t tt**t*ti

I am ttartable for gw ete f ba~sll U
(pmtois ( ~ a nd esImbt legs) m

* table trip tileOef PWrCoef
31l10 p m" a3 lO 10 8.0 -3 *,w

k tiE
R2101 0.0 1POW
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V2ET32 10o.0 1
M0211701
M0211•2

ti•
-1.0
0.0

pxr
1.0
0.00
0.00

t itm (•ier table for pad beater power bus 111 w"
tmi (over to br~ on op poupo section) * -

1 table trip
pave 43

time coef pover coef
1.0 4.013Ve-3 P

fix
0.01130.0

t

t *tit* per table for pad beater pmr bts 112 -
t i"* (Par to intact and brooen lop cold legs) *att

S tale trip tim coan poer coef
21020 lpover 42 1.0 3.1 we3 *

t

M2112 IlN.0 1.00
*ii

aNi~ill-aiatti i 1t taitttkttta1t tttaftaiiiattitaaittliitaalitttitllalt

t
t

t
wit pu table for pard beater poir bas 113 -it

tif" (power to intact loop pomp section) *mt

10110

10110

10113

table trip
Pw a

timecoef Pffrcoef
1.0 8.61003 * w

Itttt tit ttiitttt tt t ttt tt*ttt ttaaatt I tiaaa ta*a at H itttt afttiitttt*

t control variables t
attat tttatttittaattattti ttt~tti~ttiitatkatilttitattttai'ttit titttttlt ttiaittat

I Vessel interface level (-13 -7) sl
a Z 2 coon interface level (1h5 W
it 3 im oe iotenface level (0~ -M7) at

it 4 upper plev. interface level ff1 -13) if
it 5 w~e lead interface level (121 IN) it

6a pressoojie interface level if
it 7 intact loop n-tnle rp side interface level i
if 8 intact loop Odtne dove side interface level at
if 9 intact loop M section dov side interface level H
it I0 intact loop pq suction up side interface level at
t 1H broken lop n-tte p side interface level it

Rt1 broken loLV a-tote dm'i side interface level at
S13 broken Ip saction dW side interface level
at14 broken loM pnq soctiou up side interface level
1 15 intact lmp steam ge•etor rise iterface level
B~ 1 itact lIMP SteM genertor deveW inerac level at

a 7 broe I ste mgeneratorriser interface level •t
it 18 broe loop stem generator d hu iterfae leel It
it 1 intact Ip stem generator secondary riser m
if M0 intact loop steam generator secodary dmvcorma ss at
if 21 itat loop steam geW rator secoodanj total ass •t
at ' benW •mp rsteam torsedaryriser sass at
it broki loopsteamgenertor sec oda cry w mss if

ifNbonok Imop sognratrsecoadny tot a1ss i
i~t ttal steage erator secondarymass i
it I ef Bedr dfrompiayto seo darybyintactImp sg if
it 2V energyreod firo p* to secoodaby brokebImp sg at

S energ rmyd from core eater rods to prijar coolant it
m ax im core beater rod tepea'tre It

at - control systet for cone beater nod pw at
it 20-Zl control sytem to redistribute poir op vessel haters at
if -M 1 control sytem to obtain eird intact lop mas flo ntet
t 3-351 control system to obtain desired broken loop mss flw rateta
if G fluid mss in doacomr it
it 401 fluid mss in lover pleam if
f 402 flnid s inrsbcre it

a433 fluid wass in c•W plumen at

V414 fluid mass il ler ooad at

435 fluid mass h intpa line, sopport conus, guide tobes at
if 41 flnid mssihnpressurizer at

*411V fluid ssi iit loop bot leg t
it 43 fluid mss imintact loop u-tub at

n IM fliddmass bintactImpycold leg f
it, 4M1 f laid mssii brnksmplbot leg i

i 411 fluid mss iibon Im pOnl a'ks a
it 42 flid mss ii ken Imp cold leg
- 413 total prima coolant system fivd mass

TI vessel delt P -13 to"578 0t
9 Val eslcoredelb p -M0to- 1.

tile
0.0

1t000.0

t
*t* pu table for gard beater pover tbos 116 wtt*

i(pave to external beaters on vessel and dmcwr)t

itable
0219 Pfve

trip tim coef pr coDe
1.0 13.83e-3 * w

a

10211I
VIN103

0.0
10 .0

1.00
1.00

a

a

a

atati pa etable forgnandhater prb~us11 aita
fint Off to ateroalbhaters M Pressurizer) itaf

f table
121170 Pv
f

tip
437

fle .cof por coef
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i5t 3 vessel dftcowr delta p 13 to -57M a c
V vessel upper plena delta p 135 to -13 am
535 vessel cpper head delta p 421 to 1@ am
5• pressurizer delta p 2 to 30 a it
5711 intact loop steam gnerator u-tube upside delta p 91 to -51e i
% 578 intact loop stem generator n-tHoe doside delta p 913 to ý7x-
M5 intact loop pR suction dosiside, delta p -Sx to i1l l t

it 510 intact loop M suction upside delta p iIl to ilIS
511 broken loop stem generator a-tne upside delta p 96 to -Sgeit

i52 brok n Im tam generatorua-tubednM ie delta p96 to-Slni
t 513 en loop suction oo side delta p -5x to 6
i514 br oopm pup sction pside delta p E to 73
t i15 intact loop stem generator riser delta p I1.1 to 2 ac
i 515 intact Iop steam generator do•cowr delta p 1111 to 51 cami
it 517 broen loop steam generator riser delta p 11 to -7 ci
ii 518 broke loop steam pgeerator W aiconer delta p I to B 1 a
1*519 broUen loop stem generator doWactr delta p M e tois ,i

1 531 vessel collapsed level -13 to -51(ref) ca
532 vessel core collapsed level -105 to -i0lf•ef) ca it

i5t3 vessel doitcor collapsed level 1 to -518(ref) cm *
i* 534 vessl uipper leplen collapsed level 135 to -13(ref cm

S5 vessel uppr head collapsed level 421 to 153 rof ) ca
96 pressurizer collapsed level @Z to -"{ref) cm a

- 539 ilsg o-tup upside collapsed level 925 to -5eref) cm
9, ilsg u-tote Mside collapsed level 93 to -SIorff) a -
5P i5 nac loop p"p sctiom bmside collapsed level ref M cm

i 5C intact loo s EN upside collapsed level refi cm
it 5M1 bsg u-toe upside collapsed level 953 to -Slef roi am~
it 5P2 blg t-tnte dosidi collapsed level 9l3 to - Ilnlef) cm
I* W broken loo pum•su tion ride collapsed level ref 165 c
it54 broken loop Pa Suction upside collapse level ref M65 cm it
i t56 intactImlpstem generator riser collapsed levelr rl9a it
t 5 nt aloop stem gee raa1 collapsed level ref S -rt
it 547 broken Imp steam generator riser collapsed level nf -7 a it
it 5E broken loop steam generator ducomr collapsed level ref l~cia
it 5V broken loop steam generator decar her collapsed level ref 18cm"
it V3 vessel collapsed level -13 tb -57 ref cold leg ft
It 52 vessel acre collapsed level -• to -T1 ref cold leg it

-* 55 vessel doziuc r collapsed level 3 to -0 ref cold leg it
it53V vessel upper plenm collapsed level M to -D rdfcold leg i
I T)5 vesse upper bead collapsed level 421 to 10 ref Cold leg it

it 5 presserizer collapsed level 632 to I ref zero a i
i,5F7 ilsg u-tobe upside collapsed level 913 to -57e ref tube sheet -
it 5 ilsg u-tote do~uside collapsed level 913 to -51n ref tnb sAt it

- S intact loop pR suction doside collapsed level ref cold legit
M7 intact loop pR section upside collapsed level ref cold leg it

it511 blsg teu psoide collapsed level 95 to -S e rdftubeshuteit
R 2 b1sg u-toe d side collapsed Ilev 91 to -•l ref bnt slit
573 brutee loop payp sectium dW ide collapsed level ref cold legit

it 9-1 bokem Imp PRuOpsCtiupside Collapsed level ref cold leg it
S inact oop steam generator riser•collapsed evel reff tn At

it 576 intact lmp steam ge tor. d rcol vl o re tu At
S571 broen loop stem generator riser collapsed 1lev ref tob st

- 518 broke loop steam generator W ater collpsd lvl ref t1 6 t t
it brokeloop steam enerator d d cbr collpsd l ref td At t
t M- 0 control system to Obtai desired mss in intact looIsp i

it 6 intact loop steam generator recirculation ratio t
it 6 intact loop stem generator circnlation ratio

S30-637 contol system to told il stem dome pressure vitrin band i,

i, 16-710 control system to obtain desired mass in broken loop sg
I* 7 brokeU lop steam generator recirculatioa ratio ,,
*1 72 broken Wno steam generator circulation ratio i

*I M 737 control syste to bld bl steam d•t pressure iiitii band
it P total teat loss roitori;g system

RE • control system to obtain desired pressurizer liquid level it

, 0-99 control systa for pressurizer internal beater rods
ii ii

i

control variables for coparism t equivalent seuiscale data

Bi53ll2

1501.17

nix t)pe co.f init val fig

014l so 30.U -13.000 1

-. 2 0.073ý1

2.0•'
2.0
2.0

2.02.02,0
2.0

0.021917
0.f.6w7

voidi l13CCM

voiff 151010333

voiff L5335
voidi 1LM4)3
voidi REI
vuioif LUDl
voidf IT10333
voidi 1I010I0
voidf LUM33
voidf 1333033

ivesl level (cm)
* (-13 to -571)

icore level (cm)
* (H105. to -Ti.)

1 corelvi

135013

135013
ME5J~

2MM6

50J 33.48 -l05.MZ 1

2.M33

2.M31

0.81M31

voidf
voidf

voidf
voidf
voidf
voidf

WIN1~

LIM4XM3

151031M

3500300 dcrlvl sea 30.48 30.0 I dotoner hlv (ca)
(+IM to -511)

MM30

MM~

M135
MIZ1

-l9.•&7 2.0
1.•33
Z.0
2.0
2.0
2.0
2.0

1.•0

0.9•00
0.70•70.1

voidi ll03l0T
voidf l1OGI
vlTO 11M13
voidf EM0~D

uoidf EKE1~

voidf EM~1

voidi MM3l
TOid 11010
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rm vylilvi Su 30A 1.14 1 up pleD lV] - m)
i Pf135 to -13)

m l3 -0.OB5 2.50
MO32 2.051

vDidf ]•N1f0O
voidf 131@O ]11!01

AIO

0 1

no itv r-cor Do ity rCTor
2 0.1,330 2 0.31M~

t
dlli so' 30.43 4O.0 I 1p. teO li (cm)

* f1421 to IS6)
130er1 1iDO
130021 1

itvto CDp 0 itvno
Z 16 4

20mT1 6.1m
WE
mm•0

L3AM
3.L3m

0.9m7

Voiff 1M1f(O

voiff 1qm1m
VOi 1910100

*

t

aye

20 -)

NI

mm

t

t

t

NMI080 -L
W z8o

on-a0

0.0

IvlSol 30.43 9.731 1 'prievel(ci)

t

'soure dis soce itv no
12= 1 0.0 4

iinit tap fig
O -1

itup distributiop
i,• . 610.1 .8 6N.3352.4 152.5
1 .3.2 W.9 9•.1 5119 318.8 144.8

2.50

2.50

2.22.50S
2.M
0.9633332.0375
0.54166

voidf 9

voidf 9m
iiidf KW

voidf 9 7ti

voidf 9mC2
fr-br~y

13m

by-vol
3108O

•i010•

inc
00

inc
0
0

b-cdt

b-cdt
410
4100

a-code cy-lengthI 0.6U160
1 0.91239

a-We cy-ilo
1 0.61160
1 0.93

bt-str-mo

2

lit-stroo
1
2ilt so 30.4 95.8. 1 tila-tubelp

* (CR) - fros
.7 1.75 m voidf 21R1O * -51 c1 below

7.9W ) voidf 2AI1 toq of tube sheet
7.91354 voidf 2VOW 3 m to tu of Ndel
7.9108334 voiff 2= ru-te
6.m voiff No

ilhtd so 30.4 925.3 1 ail-tfd
S(c) - fit

.75 l.-W) voiff 2531M * -i a below
E.SE vOiWf M 'top of tbe shet
7.910M34 Vif * to top of Wfi
7.9108334 voidf M MJ u-t
7.95WF31 vOiWf a

iso type is-iipr l-dr-bt r-dr-it bt-strm
IM 1 0 0 0 0 2
i

4l1-ist df-btr Ey-dia
13m I " 0 0.0

13"4801 0.0 10.0 10.0 0 0 0 0

ir--st df-ttr by-dia
*U81R I 0 0.0
i31•G 1.0.0 1.0 0.0 0 0 0 0

b-eq-ia
0.0

1.0 2

0.0
1.02

cl-lengtI• t-str-no
0.21m 2

cl-leg it-str-uo
0.21m z

Hf Ofitit ttttttit * t kt if* A iittftItil ttiifiitttOfttt itttttf I W I ilt*WO

* teat slab.., intact l!q pop
D cote - beat slab models beat loss due to pq seal cooling t

MM ~ ilpsd sun 39.43 151. I ii p-s dowi (cu), , (di-57uI14
i W IO~ IMFl6 0.53547 voiff MIN~CC

h at slab... k n loop, ve l oozzles Q3 i. scl-l ) a
cote - beat slab contains only volcm legth sid

are liot beate

£left bWdary =broke loop priMr coolant mesl nozzles (311,M3)
*right Weanay zakgeit volues (801,82)

iffitiliti Hill ififil ill fill I liffiflittilif #tilt liff4iffiliMiffiftilti

'lfft bmudary -cwmonet
f rigbt boundary -- specified in table 351

*peW beat loss is taWated as a linear functioa of peW angular soee

10 IT
4

type s-fig l-or
2 10.W5

a

12~O1~
Ic fig frifig

0 1

,gidab A lp tpe
10O 2 5 2

s-fig I-M"
I 0.193333

*g try 8o itv r -mr
N1i01 3 0.LI

,mteriahs Of no itTBo*Zi Inc fig f1` fig
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12M ! 1 3

*souce dis sorce itv no
M1 0.0 3

1

timit tev fIg-

telp ms1 tev sh, temp msh tem msh
12M 1W.7 1 0.6 2 345.9 3 .0 4

'1-body li-VI inn w-ct a-coft cy-legth
2IM 1 2•M1• 0 1 1 2.21157

t

ir-b/dy b-ol inc b-cdt a-code cy-leot
m l~ a 0 Z5l 1 2.1167

*socrce type is-olr 1-It r-dr-ht
0 0 0 0

'1-b-st chft -b iby-Ah Ii-eqdia Me-kgtb
1M8 0 0.0 0.0 2.61H

I2•01 0.0 M.0 D.O 0 0 0 0 1.0 1

ir-b-st chfi-tr b- Ia -qlia ch-length
'lI1= 1 0 0.0 0.0 2.251P
21ki 0.0 1. 10.0 0 0 0 00 1.0 1

it-strma
I

I

t beat slab... brolu laoop t
f ote - beat slab wdels beat lass duen to M seal cooling

*left boundary = pcuet,3~
do rlbeoondar =specified intable 351

t u beat loss is tabolated as a linear fanction of M angular speed

'gi data ph rp typ s-fig liaor
1M 1 4 2 10.OR H

*XSb Ion fig feri fig
I3N1T 0 1

*geotry Do itv r-cor
03101 3 O.M3

klaterials cip DO ity to
135MM1 1 3

sAmre Mis swre ity no
DWI 0.0 3

thit 0e l

telp 0 teq 0 telp 0 temp 0
13M4I 531.1 1 434.0 2 X0.8 3 M .4 4

t

1l-br.dy ly-vol in: b-cdt a-code cy-lunt tt-str-p)
IM I M'1fNO, 0 1 1 1.M 1

'r-ndy by-ol nc b-cdt a-cod! cy-lengi ht-sýr-Po
10 @1 0 0 MI1 1 IS35 1

isourlc tj70 is-iflr l-dr-ft r --t ht-str-vo
flY:W1 0 0 0 0 1

'1--st elf-btr by-dia b•-e-a eh-leogt bt-str-vo
'1301 0 0.0 0.0 I.,3 1
135m i 0.0 10.0 10.0 0 000 1.0 1

cr-b-st clf r hy-ia b,--dia cb-logtb bt-str-oo
*I,3 1 0 0.0 0.0 M.M I
13T 91 0.0 10.0 10.0 0 000 1.0 1

teat slab... pressurizer beat transfer to pressrier lalls t
i itboat liner - alazinua seatb teated by beater tape t

* left boundary -compeneM
rio n btb ar :abint.volnn (816)

¶1 data d BP ty s-fig 1-car
LM ~ 8 14 2 14.51317

*es 1on fig f•t fig
ME310 .0 1

gioetry no ity r-cor no itv r-cor to ity r-er
l~1O1 3 .1875M 4 .U3 1 .21216
NO•10 1 .22w 2 M2 i 2 .,m5

I

imaterials c•i co ity no ci Do ityo o ci to ity no
1Mflll 1 3' 19 7 2M 8
MEN12 13 9 9 11 N 13

'souce dis source it• no soerne ity no sou ity ,o
L 01 0.0 9 1.0 11 0.0 13

'ijot teq fig
0

* teipmsh te esk teip es
MI Ru~2 2 W2.0 12 A.0 14

*I-body b o ic b-cdt a-code cy-leagih bt-str-no
ISMI HO 0 1 1 2M 1

ME B 1~7~ 0 1 1 2M 7
M M 0 1 1 2.M1 8

'r-d by-vol ioc b-t a-code cy-leo tUb-str-s o
LI01 8HOW00 0 4100 1 2ZO00 I
1 89M 0 8 0 4100 1 2.5S3M 6

A. 82



LOW3 8i01N 0 4100 1 2.M33 7
M ROW~0X 0 402 1 Z.Ml 87

*asoe type is-Nir Iilr-ht r-dr-ht It-str-no
1901• 17 .M2• 0 0 1
iqm702 Ml .ME92 0 0 6Sm 7 .120 0 0 7
M H7 M.10742 0 0 8

*1-st cH-tr lydia h-qlia ch-leBgtb ht-str-Do
81m l 0 .M .3145M Z.0 1

19w1 0321E 10.0 PD.0 0 0 0 0 1.0 1
I 0 .33 I= 2 z2 20 6
M 2 0.30S2 10.0 000a0 1.0 6ALM0 0 .•53m .3m2 2M•3 7

MM 3U . 10,01 0.0 0 0 0 0 1.0 7
*a% .1 0J .M129 2.93 8

M O.M 1O. 10.0 0 0 0 0 1.0 8

ir-h-st ciif-itr ly-dia h-eq-dia ch-length ht-str-na
12M9 0 0.0 0.0 2.50 1
M9900 0.0 10.0 10.0 0 0 0 0 1.0 1

aLM 0 0.0 0.0 .6250 6
M 0.0 100N.0 0a00 0 1.0 6

aLq 0 0.0 0.0 2.53333
19M 0.0 V.0 10.0 00 1.0 7

a0 0 0.0 0.0 2.70 8
iqM 0.0 p.0 10.0 0 0 0 0 1.0 a

heat slab... pressurizer heater rods - data from ras corp.,
b eater rod mufactnser

1.•2L1 631.0 8

aI-h ty-vol in: Fcft a-code cy-legth tt-str-nv
I 0 0 0 0 0.0 1

*r-kbrj ty-vol inc h-cdt a-cod• cy-lensi ht-str-so
Be ! N 0 1 1 12.0 1

isom0 typ is-ei a-rb a-rb b-tio*IM i 109 !.0 0 0 1
i

ti-h-st cif-lir hy-dia b-eq-Mia ch-length ht-str-to
il.m1l 0 0.0 a.0 a.a•aa IIm9l 0.0 RO 0.0 l. 0 0 0 0 1.D I

'r-h-st ch -Htr hy-dia b-eq-ia ch-lergth ht-str-r
,L9 01 0 .1 25 .L1S0 2.03 1
NMI 0.l9215 10.0 10.0 0 00 0 1.0 1

'teat sial... presscrizer keat transfer out end caps and instrumint
* ports - deml cooductivity calcolatel to uith test a

left•bonday cosped 0
d t W ary= West e oltos (0)

gdata ih up tpe s-flig 1-cor
LO W 8 3 2 1 .1512M17

*0 ioc fig fa fig
l~3102 " 0 1

,gett go itv r-cor
I9I01 2 .4A

imtei•als q no itv no
M101 31 2

,som dis source itv eo
1.F l 0.0 2

ailit teip fig

a tev lsh tug ves tev lsh
I9m4.1 2.0 1 3M.0 z M1.0 3

*i-bty h'- inc h-cdt aode cy-leogt ht-str-no
99301 9i0 ) 0 1 1 2.50 1
1 9RE 90900 IN00 1 1 Z.5600 6
SM 0SIM 0 1 1 2.Mf 7

ar-hedy b"-l ioc b-cdt a-code cy-legtl It-str'-
m 1 1960 0 41M0 1 2.5m0 I

Bm 5100 0 41M1 1 2.58330 6
]MM MM~~( 0 4110 1 2M~33 7

aleft hoodary zaiabatic
doigt k~naq coqmeet g

,g) data eb ep typo s-fig
LITZ 1 .8 2 1
a
+rh ix fig fa fig1.2102 0 1

igeometry to itv r-cor so itv r-cor
N Zi101 2 Z.15e-Z I 2.83e-
l•2102 2 3.104-H

iaterials cip to itv no cip to ito so
M I a 2 22 3

tsou Source itv sED e it4
1901 0.0 2 1.0 3

'hit te flg
19)2 a 0

]-cor
0.0

no itv r-cor
z 2 .M -2

cuoP itv o
21 5

source itvon
0.0 7
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lF9a3 WiOxO 0 41T0 1 2.M330 8

*soae te is-Ivlr I-dr-lt

il-h-st, tbf-Wa~ hy-dia b-ect-dia
,1 l 0 .m333 .6l15M
1B901 09145 10.0 10.0 0 0 00 1.0 1*1• 0,.0302 .32)3

2 0.30 10.0 10.0 0 0 0 0 1.0 6
LqM 0 3 • ,0•3

I9993 0m 10.010.0 0000 1.0 1
i1 8J 0 .AM .2512
198, 0.12 10.010.0 0000 1.0 8

,r-h-st cif-Itr ky-dia h-q-dia
*1939D 0 0.0 0.0
m l 0.0 10.0 10.0 0 0 0 0 1.0 1

*1•92 0 0.0 0.0
0.0 10.010.0 0 0 0 0 1.06

ilm 0 0.0 0.0
1m 0.0 10.0 10.0 0000 1.0 7
AL.g3J 0 0.0 0.0
Lqm 0.0 10.010. 0000 10 8

r-dr-it
0

2.500m

2.M833d.-len0

2.500000

7-s~r-co
8

it-sir-no
I

8

1

8

la-str-no

1

6

1

8

19 Mil0 8070IN 00SO7~ 81mm 0

*sotrte type is-qlr
1ME1 0 0

i

*l-1-st cff-htr by-dia
OR99 l 0 0.0
19)70•) 0.0 10.0 10.0 0000

*ri-st cif-Lr by-dia
*LM I 0 0.0
1Im 0.0 M0.010.0 0000

4120
41(0

1-dr-lt
0

b-eq-dia
0.0

1.0 2

i-eq-dia
0.0

1.0 2

15.~ 1
I 4.~2~0 2

r-dr-la
0

0.0

it-sIr-na
2

lit-str-no
2

ci-length t-str-no
0.0 2

t ht slah.., pressuze sup lit beat loss

left loundary = c e t 97
* rit boandary : aient vaonm (U3)

*g ata d
O2

It
J[Rslr 1ofigv
197018I 0
*

1.970l0I 2
naterials cp no

isoarce dis samer
1~31 0.0

Id

L•0 0

••1 ~2.0 2

'1-body y-oniN
It

*i-r d . l-oni

1P
5

frm fig
I

r-cor

ity go
2

ity go
4

0.0 5

0
0

2 s-fig 1-co'
1 .01167

*****ni** teat stnctr tlennl proyerty data t - -

Stype cn flg ca flg
,3161 stainless steel
201000O tItcb I I
i

lameae 1w Phase data
ME10MO t/fcto 1 I

iborm nitride
MinffD. tbI/fC t 1
I

iconstantan

*tcop~ ca 102. (onye free cappr)

I0DONt tlivfcb I I

'cal-t• inslation (moditied rakes for vesa leat loss)

MI00N0 tBul/ n I I

t
*alofoi (al i, aW e oaide)

lR0 0 U/fmct I I

A

'incopel 1 i c
21010 tllfcbtn I I
I

20101100 l/tfcb 1 I

*iooeyto - sia mIan are20101H tBlfcu 1 1

*0101t r lffitn I I

icootact resistance proeries (coodoctivity of air; storage 0.0)

to ito r-cor

q o itvot
24 4

wlt
I
I

w-•t

a-coe cy-leng bt-str-o
1 5.f..t I1I4(.•00 2

a-coe ,ny-length li-s~r-no
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2M101, tblfctn I I

isteir gererator filler piece costruction
31019 tb/fcb I I
i

3101M tb/fct 1 1
t

,cal-tes iaslatio (idified values for piping beat loss)
3101H O tbl/fct I 1
i •

,cal-terp insulation (odified values for stem gamtor hat loss)
2110110 thfctu I I

tt5me l liner - jon's wville tin-, 30, 3-35 N H f
3H101E00 thbfcb I 1

talN-tp insulation (odified values for pess•rizer beat loss)
3010L•0 thtbfct, 1 1

haluijn, (used in prssurizer guard •haters)
I1O0N30 t!lifct I. I

taguesi, odde (sd in pressurizer heater rods)
31102103 lftcb 1 1

inicirw v (rusedi rssrizer beater rods)
2110231 thfctn 1 1
i

iinonloy 0 (used in jprssizer heater rods)
@13010 Difdb I I
2O1O33O thlifct 1 1

Acal-teq islation (for pressurizer sur line leat loss)
31102• t/fetb 1

* 0.352 c steel used for sg tak skets
31l0 135 i f i n 1 1

,ral-te.,p insulation (for inlet plenn, heat loss)

thenel cokdctivity btalls ft f)

te-p cord teT cot' teq cod
'3161 stainless steel
21103101 32.03 .00315
301021 03 D.0 .00215 80.02 .0 1WA .M .0m37
MINE .0 .UM 39

21002! 32.02 .0M65

* unmnitnrde (nrl c Efr, c~fiu•..in L/3179hd)
311103011 32.00 .03255
20112 3.Mo .0M241 500.0 .M0215 1N00.00 .00174
M1103303 1M . 00133 1101.003 0 0 0.00 .0A,0I
2110304 3000.00 .0274 350.00 .(•134 R.00 .

irstantan

3100,101 0.03 .0239 3.00 .0238 AN O .0m .00319

'aocel
211OO501 32.02 .00•
m10m5 03 .02 .00M3M 300.0 .0ME17 500.03 .O0R N
M10NE3 7W0 . 033 9.03 .M A3 1100.03 .002
M1O054 ROM.03 .0m,
*g• oil
Mim1i " 32.00 A
MM1160 Z50.0 .R" 500.0 .W00 R.OO .W
30100603 INOM. RA 00 N 1 R0.00 .0006
m10064 R3D.00 W 30.00 .00 WW W.00 .0008

*,Wpp ca 102
21107011 32.00 .0Z22 212.00 .0 572.R . 05Z
1102702 932.03 .A-75 .0 .00M1

t

ical-tes isl (increased W factor of 35.0 for vessel leat ls)
211081 0.00 3.241e-4 10302 3.2410e-. 0.00 3.442-4
31103102 302.03 3.85% 4 4 .02 4.05•-eI 5M0.05 4YA-4
30103 •0.0 .8 4•0N-4 A.03 5.324H 8.00 5.M7e-4

ialnia (alaim onide)
3M100901 0.00.0=INT2 33W0.00.0 A 3472

310101J 00.00 ED AD0 0•222. 7 433.0.02o33333

i b - eLwal ,lat core
3M101101 0.00 2.61110H5 70.0M Z.61110e-5
i

thoyob- square matrii core
M110131 0.03 z.710- 10.0 .lo

3110 IN lt/f 1 1

'Bol sd in nuclear core110270 tM/f cti 1 1
A

'Zircaloy se in uclear core
3M0!0 tbM/fb 1 1

'gap u in nuclear core
MOlN tM/fetn I I
A

ta -st uation (odified values for pressurizer hat loss)
3O11OOO tM/f rt 1 1

tpesA i d pad i5t*twtbu lssI-cancate valus
311010310 tv/f I 1

tcal-ta insulation (sodified nales for b• steam eerator beat loss)
3m1103m illC/ 3 1 1
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,coonact reistace (beaters to pipig) lcoedctivities of air)
M01021 0.0 3.57T -6 U0.03 4.211He-6 170.0 4.8003e
0101322 200 5.4 .6 3T.00 5.9513e-6 4A.03 6.NI0H-
H001D 50.03 6.9 - 62.00 7. Mei 710.00 7.Mi0e-6
H010170 100,0 832O-6 P3.0 8.84&O-6 A.00 9.2Tz*-6

*stea geeerator filler pieces (cocktivities from test go-14-82)
MO0E431 N0.0 3.0Qe-4 ZN.O 3.36IN-4 9.00 3.650•4
271012 .034. 0 UNH4 0.00 4.C1H O4
t

@01M1501 32.0 9.6110H 104.0 100. H- 176.0 107.2•0e
M01OLZ N,0 1ih.023- 3M5.0 I0..70ei6 V.0 101.944)ui
M00 50.0 E.Of -6 5.0 K.6{-6 7M.0 0.%Oe-6

lcal-te,, jiosi (incrase by factor of 7.0 for piping beat loss)
271011 0.03 6,,10e-5 103.03 6.48Me-5 20.00 6.W0e-5
E0151 300.A U% 5 .. 00 8.100-5 503.03 8.090A-5
6310103 £03.0 9.70-5 703.0 10.D.-5 RD.0 11.744k-5

tcal-temp insol (increased by factor of 2.616 for ilsg heat loss)
270110I 0.00 U.,8e-i 0.00 2.41ei K0.03 ZH.Oe
201012 30U.00 2.0"e-5 403.03 3.0Z&5 5M3.00 3.ZMe
M0t017IM O0A0, 3.85-5 70D 3.9'8,-5 00,01 4.N"e-5

,tierml liner - jon's maville &nki N , H Ff
M710101 XO.00 1.111H0-5 0.00 1.277-5 1033.00 1.,48D0e-5

,ca!-teop insol (increased by factor of 1.0 for pressurizer beat loss)
27101001 0.00 9.2eAi 1.00 9.3HIe 033.03 9.833H-H101.2 300.0 lIMHl~ 0.00 1.ei 5T0. LEHdl
2701003 3.00 1.I9AH 7M0.00 1.5 e 03.03 1.6"ME e-5
21019•4 103.03 l.980

ialeuimu (Ms if pressurizer guard beaters)
EMI0 32.03 3.2M -2 212.03 3.3•-6e2 •2•0 3.42H-2
270102 572.03 3.66P-2 72.00 3.M0-2 103.03 4.B&-Z
I

,stesig oxide IM in pressurizer beater rods)
2102101 1M.00 3 .6Le-4 I0O.{A 3.37N -A

12eidirolev (used in pressurizer beater rots)
M2i01 32.03 1.97R n-3 21.0 .Z&l,-3 ED2.0 2.5•1 -3
M10 2 52.00 2.74 -3 75Z.00 2. e-3 1112.00 3.61e-3

,iocoloy a (osed if pressurizer beater rod)
2701021 70.00 1.8519e-3 10W.00 3.VlT-3 LM.0A 4.021-3

tcal-teq im f (increased by factor of 1.0 pzr sur line heat loss)
MINI43 0.03 93He- 111.00 9.20e- M.03 U.~le-
2710242 300.03 ISMe- am0 1.15e-M 513.0 .Lw3-
03102V7 13.03 1.NHe- 103.0 1.523- 0.00 1.M73-5

t 0.3 caon steel ned forsg tbe sheets
M0101 32.0 .0N ROD .03.17 22.0 .0W D

mom• 2.03 .0A 17 .03 0.0051 1•.0 .00 DO
M01M1E 1112.03 .0 4 1A .03 .3D

t

,cal-te; insul (increased b factor of 1.0 for inlet plane beat loss)
M10101 0.00 9•-2-i 11.03 9.*e1 00.03 9.U330e-6
201002 33.03 1.I03-5 433.03 I.I.e-5 5M3.00 I.27"-
2M1003 60.00 L0eH O7. 1I. -5 80.00 1. 7i-5

O1M0 10 IMCO.00 1.9 -5

iuo? used in nuclear ore
031027 3,.03 .00312 U0 . 0310 W ).0) .0B103
@0102702 f.03 .M003 .0A .K0074 10.00 .AN
M010703 1M, I) .(0". 1 1•.m 0 .LAW W .02 .NU4
01020 ..00 . 9 •.00 .A003 7 OA .00 .000AN

,zircaily used in nuclear core
030101 32.03 .03197 23M.5 .03327 11.3.0 .0A33N
M3002 147., .830 AN 1 .0 1 58..0 AB03373
03102703 59.80 .0301 1ISB AN4 1603. .OM0
Vo100 i3.7 .0 i 1. .03 11 A 11 2 .0M15w

igp used in nucleir core
301021 32.03 2.6H. R22.30 3.Ue-5 9.33 4.6i0%e-5

031012 151.3 5A .70- U6.1 6.7403H- 52.B l.2mie-
I

*t~-t ins (incresedby a factor of 1.0 for prsizer beat 10ss)
0I1 I1 0.00 4.MTi-6 10W.00 5.7l70ei M.00 .5 ie-6
M010302 U0.00 7.0H RD.03 8.7M i- 5W1.03 l1.
2010 K.00 1.20*1-5 7W0.0 1.4e-S L 0.00 1.M0e-5
M031034 10.00 I.L0kJ
I

,press'rizer end cap and strw' t beat loss - calculated des
03103101 0.3m 1.a34e-6 1100.00 1. i-6

ima-tq ioW (increased b factor of Z.X for blsg het loss)
M031I 0.03 203e- 103.03 2.0343e-5 10.0 2.MO 7k -5
0132 1.03 2.4W5 400.00 Z. e-5 9.00 U M02e-5
M0103I0M f.03 3.(WEe-5 73.0 3.35k-5 R0.03 3.F7x-0310303 100.•0 4.374-

*,Vletric beat capacity dabt (:/ceft-f)
S tep cap teT cap teq cap
*3N1 stainless Steel
IW0151 R.03 61.33 400.M0 61.33 (3.03 6.

20103152 U. 5.10 195.03 0 N.35• (00 .35
i

4010351 A03 1.00 2121.10 59.00 64.D
MM10)7 0.00 64.00

iboroo nitride
VOI 32.0V 37.5 ,1.0 37.5U 000.00 4.30
031332 1BO.B 51.0 IRA0 U13 33m0 RO.D
20103351 2400.00 61.40 39,00 62.503.00 2.3

'a•
*constantau
M0103451 32.03 %B0 212.0 .00 5.00 61.00
0310 3 A 2.03 67.03 14203 7.00 213.03 78.00
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2011iV. 2552.0A 84.0W 3200.00 .00 .0D.D R 3.0N

'incod E6m
1IN I 32.00 2.25 40.00 52.5

~i1*graoil
@105I0 1 O 1! . 43 11.9 I 1. 43 14.7I
21162 B.A 17.15 35..3 19.4 0 H .4O 21.5
E11 5M.40 U.43 620.A 2. 710A. 25.M
20115 0.P.40 .00 H.32

'coppr ca 102
21051 32.0N 51.31 d)0.00 51.336
i

ical-tep insulati•n
201•15 0.0 2. 1033.03 2.8

ialaona (alaim oxide)
211951 0.00 55.23 330.D 53.2

,inciel "718
20101O51 0.02 48.7 •.0 R.E 8,00 E5.12
2M101102 R.00 61,312 0.00 65.11 0 10.00 S.
201051 12.00 74.2 ID 5.0 •. 10.00 82121

'hooycoA - limpal mtrii cor
21011151 0.0 2.N 2M.00 2.53%1 40.00 2..52
21101152 (00.00 2.02 .0 3.M5 K 10M.00 3.?3
21101151 10.00 3.I337 1400.00 3.6153 100.00 3.8S

itouey b - spare matte core
21101251 0.00 Z.18 213.00 2.713 G00.00 22.
M2211 R O . 7 2IS5 800.00 2.087 1110.00 3.01•
21103 1200.00 3.251 1R.0D 3.4102 10.00 "3.01
1

ncootact resistance (beaters to piping)
21101351 0.02 0.02D 330.0 0.00

isten generator filler piece (calmlation (cc test gCrl4-8)
21101451 0.0 13.00 10.00 13.0A

mater (satoated)
21010551 32.03 R3,033 104.00 61.% 17602 (0.9
21101552 26.020 5.9 35i,00 2 .553 .00 57.8N5
2110159 R00.00 572. ,00 2 .R 700.00 62.5)

ical-tm insulatio
2M101551 0.0A 28 1000.02 2.8%

,ca1-te insulation
21101751 0.00 2.8 1M0.00 2.8

tuermal liner - jon's manille mini M , H-35 pcf
2H101E51 400.0 4 7,15 0.00 8.125
210182N 1 .00 8.7h 1&0.00 8.X5

,cal-tes islation
MTM195 0.00 2,89 1000.00 2.0

i

,limi (nd in pressurizc gpard beaters)
21102151 32.03 l 171033N.02 36.177

meesiu oxide (used in pressrizer beater rs)
2110lI15 10.5 i&07 11i0I.N 0 U3.07

,nicrow 7 (used in pressurizer beater rods)
21102251 10.02 55.07 1uCI0.0 55.07

,incoloy 8a (sed in pressuiuzr eater rods)
21102351 10.00 61.0 0 N .0B 61.00

ica1-tup~ inslation
MINI45 0.0 Z.R ROD 2.0

* 0.351 carbon steel
21R0251 R.01 51.4D 3R W.0 51.A3
i

,cal-tq insoltion
211TN51 0.0) Z.9 1033.0) 2.8
A,

'Co2 nsMd in unclear core
210251 32.00 U . M 0.0 W 45.N
21015 0.00 49.072 0.00 50.3%
21102154 10. 51.0 150.00 V Z.
M010275 29B05.9m 3iN I0M.00 W0.9

'zircaloy tsed in uclear core
2M1021 32.0B 21.820 1•.53 33.55R
21102132 141&3 35.19 I•.0 53.10
211213 157.1 na ET 1806 S3.IR
2110 4 "• .70 U. 175.30 34.3

,gap ud in nuclear core
201IO5 32.0V 8.05le-5 50.30 8.051H-5

itenmnt inslation
2MM1051 0.03 2125 100A.02 Z.15

,prsuizer end cap and instniot beat lnss
2H103151 0.0 0.0X 1110.02 0.0m O

kcal-te inoqlation
2031I 0.0 2. IDA.00 2.8.

4.00 4.4NA.O 51.38
3000.00 53.9m
OO0.00 79.014

119.2 35.R
15 9.21 5.33
1061.1 77.3
19.2 34.3

t * tales

*~***n**core PM kifftt mki**I**It

t tale rip tiorcoef Wrcoef
202150 pw~ a 1.0 Le0 *m

t tit po r tans standard decay crve)
2121MI 0.0 100
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26,103 5.9-16
MEE 1 7.1139

MZ1516 U.RT)
332I15 21.5211
MO21% 3l.800
E2m5 51.410
MUM010 81."

MZ92151 1m3921I 90.•

.22D

.1.1781

.10A

.013
AN08

30235013 N f.MO•9 -ýAj.0 0.0
0.0

table trip tim coef poer coef
Mmq, poor 43 1.0 10.4~e-3 t wj

i tim
m021 0.0
m z2 103O9.0

0.0(30
0.003

hittlt~tit**t~tkliti~ti~tit{{ tkt*tktkt~tttttktl*l****t**t*kt~tkt *kt ***t

* s'stea hIat loss tables

*t*ttit*t•:I:*tttIt'tttttt**ti•iH * ttt H ktatH*tIH*tttit •it*titt *ttit

*beat loss de to intact loop r4 paive Coaling, 3A.0 h at full flay
11.0 bto: -15.5~ jonles (international table)

it
at table trip ti coef ratecoef
*3o I00 btr Lte 412 1.0 8.931 W Sbtn/)ft

it tix eona i.t.rate
,'•101 -I.0 IX•
*3Om!0z 0.0 1.000
03O5103 19.4 0.505
3O 0 "".8 3 0.35
a3O3951O5 32.0 O.20
032•02 6 ,42.4 0.1O 1
'39225101 6.4 0.1,5O
'3O22518 64.0 0.003
*202510 . 0.000
it

*leat loss doe to intact loop pop active cooling, 4.3 )a a1as

* tale trip tie cod rate Colf
225100 htmrnrate 412 1.0 1.9120 1bt/s-f a

Stk puo, bt.rate

M E•S501 0.0 1.000
M022510 WO393.0 1.000

4At loss de to broken loop passive coling, 14.7 h, at full flow
* fro, test so--33, h. ss.c-apo, hsc-2-, 3 feb W
* 1.0 Rte - 15•. jaoles (international table)

po speOd tables (nomlizd spee)

3O22•00
3Ot2.V5
32•m6
r2mi0

3922513

32O2l4

392150O

302350)

32•35005
39235200
3O235211

MAI3U
mm351
mm•I

tale trip
reac-t 412 1 intact loop pop

tie tort pq speed
-1.0 1.0
0.0 1.0
LIN 0.97230
8,N5 0.022
9.562 0.50O

19.1304 0.3203969.8913 0.N38
3R7 0.23O2•52.73 0.21152

62.1IM 0.195M3
R4.E 0.1S87
9.9525 O.Om39
6.1521 0.0

400.0 0.0

re-t 413 t W lesomppuop
-1.0 1.0
0.0 1.0
1.L9E6 0..527

AN79 0.05
M9.326 0.4A7
30.621 0.427
2.781 0.4035.

60.1 0.3Z'5
WE"52 0.25M65.7B DIM3

It table
a392519 htmrte
it
it time
3935101 -1.0

a'2235102 0.0
'3O59 9.6
'3023510 3 1.6
,E9235105 3M.8
i3m3510 330.4
a3935107 03.0

a3O250 64.8
f323519 R0.O

trip time coef rate coef
413 1.0 9.16I * btns-ft2

coa ht.rateLIN1.000
0.59
0.,90.,t07
0.335
0.335

0.000OR•
if
abeat loss e to broken Imp poop active cooling, 4.3 kw alays
a fr, test so-2b-31, h. s. crapo, sc-Z-84, 3 feb R94

table hip tiecof ratecod
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.Erhloo ktnnrate M1 1.0 2.034 A btafs-ft

ti corn b.t.rate
M o10 0.0 1.W

ITO5102 M30.0 1.000
A

tI MOOM Utttfl A kttH it MMIIMit HHikit~ittkiltAitithittktan *A~

t
specified beat tranfer coeficients on piping insultion surface

(values calculted for free crmtm in air I n~i~tion)

*table

ft

* t t.coef (btn/s-f 0f)
2031001 10I.0 0.005•

121002 15.0 0,0O
2031003 V3.0 0.00247

N O10I 30.0 0.00302
M21E005 50.0 0.0D374
021030 7U.0 0.0M8
A

Sspecified bat transfer coefficients on ilsg insulation serface
* (values calculated for free cmvtn b air I nrdiation)
ft

* table
M bte-tem 0 1.0 0.0 3.540

A

tem ,.t.Coef {btns-f0t-f)
V0N01 100.0 0.0W3
m21 IN.0 0.00@7
3319 B.0 0.003)2mm200 U0.0 0.0030

101025 5M.0 0.OEI
M 7T.0 0.0043

s Secified beat transfer coefficints on blsg sten doo insolation
f surface foalnes calculated for free coo•n ot in air I radiation)

table
MM0 Itc-tc m 0 1.0 0.0 3.35

Stei Mt.cof [btus-f2-f)

2330 100.0 0.0030
z2 O 10O.0 0.DAN

MM 30.0 0.03247
mm4 3M.0 D.Ol2
3 5 500.0 0.00374

M 750.0 0.0

specified heat transfer coeffidcits on bsg riser ishlatiou
surface (values caulated for free uvten in air I raiation)

table
m0z.. htc-to 0 1.0 0,0 3.35

Stop kt.cuef (btds-fa2-f)
@0401 I0N.0 0.0011

M.2C0 150.0 0.06
M0EQ•3 M3.0 0.0347
M0IR0 30.0 0.93 2

204C05 5W.0 0.0374
30J,[•00 70.0 0.034

specifiod beat transfer coefficients on blsg do,,comr insulation
Surface (values calculted for free covmicton in air f radiation)

I table
WM00 t-tev 0 1.0 0.0 3.35

S te .t.coef (btns-ft0-f)~20001 100.0 0.00I•

0350032 1.0 0.036
23 10N.0 0.004

~024• 300.0 0.00332
M3M 5 Y0.0 0.0 4
30C~6 75.T 0.034OM

ft {nv tables for piping baters

p " wr table for pard beater r 110 HO
f ttft(powr to intact and lirobesImp bet legs) Am*

table trip ti oeof Pier Coef
M0O O pavr 4a7 1.0 8.M3e-3 ,,

011031 010 1.00
M21M•0 Im0.0 1.IM
I

Iit iktfttti*ii*M*it kitititftftf it iktfithtdtk Attif t iitttittitkttftftf t t

A powr table for gard, tear i Wf s 111
I to i [T to broben lomp "i~section) 11kn

ft table trip time coef WorCoef
VIE1W0 pmvr 431 1.0 4.0OM-3

ft tiac
V.11101 0.0
M HO11102 M00 e.0

1.031.00

fit {ttifltttikk iAnAH titt I A it AtItI RA tt ktit It"Hitt IAAt t iftt itfit itItt

I

I ma pover table for pad b•te p r bus 112 utit*

ft **tittt 1pier to ntact aud tirbe loop cold legs) iiftft

A tale trip til .coe WZrcod
12113 p{ r 42 1.0 3.12%e-3 ft,

A tile
V1311 0.0 1.0M
112111 12 0.0 1.0M
I
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•Iwit pTwer table for geard beater pever bos 113 -at
* t - (power to intact loop p5V sECtion) --an

table trip
UOlI303 power 4

I

tie coe-f pw-or coaf
1.0 UMtl-

1.00
1.00

~2I2
time
0.0I000.0

111:01 ******tiikitti~t**ittftiiftt kit M"ttitirttiiti~ftititkiiit

i
t

t
pmit table for guard beater pwer has 115 ftW

I (Orn to external beaters on vessel and dTn.Tcarl I

S table trip
Z116M pWer a3

tine coot pWer coet1.0 19.8320e-3 * w,

1.001.022l0I tite
0.0

10.0

i**ttftt**tki*it*tit*iiift*i*titttittiti*i*ktiti*t**iittiit*iititiiiitti

*

*
ttm r talt for gwd heater pw he s 111i tt
unt (pow to external. beaters on pressurizer) tiut

if18 bro.en loop steaa generator doacocer interface level
S19 intact loop steam geneator secordary riser sass

if M intact loop stai gm erator secondary dm cr mass ,,
-i 21 intact Iop stem generator secondary ttal ws
* 2 broken loop stea; generator secondary rise ess m
it broken loop stea; generator Secondary dowccoir mss

2 4 broken loop stea generator secondary total ess
I 6 total steai generator scdary
it I energy dfrof prixrytosecondarybyintactloopsg -
it 2n cergyr vd fr riwy to Seconary 4 broken loop sg
i energy reoved fron•orn beater rods to primanwy clant
it maxiucorebeaterrWdtesperatonr
f 15-15 contrl syti for con bea rrpoi

i M E- control system to redistriutet pu n vessel eaters
" if l control system to obtain desired intact loop ss flow rate-t
it 3 3 control systei to obtain desired bro~k I m fuio rate-t
it V l fhid a in doucwer

421 flnid mass in loer plaur if
i V flaid s in core If
- 4 h3 f l mass in upper plecna
it V fluid m in upper bead if
it 45 fluid mass in bypass line, support calms, gaide tebes t
it fluid mass in pressurizer
- J flaid massii intact loopI• ht leg

at4 fluid mas in intact loop u-tuesi
i-40 fluid mss i intact loop cold leg
it M flud imass ibro•ke oopot leg It
it 411 fluid mass in brain loop u-tulbes
i- 412 fluid mass in broken loop cold leg If
it 413 total primy coolant system flid mass I
I V1 vessel delta p -13 to -Mcm i
- tt2 vesI cor delta p -0 to -51 cI

If 5l vessel pper leumdelta p M to 13m i,

I vessel up lbead delta p C13 b -1cm
i- % PM l ri z delta pI 2 to lD O *I
t5 intact Ilop stem geerator i-tobe pside delt p 91 b -S ei

it 9 intact loop steam generator tnbe daside delta 191 to -91 it
t M intact loop pR suction dowside delta p -7S to i14 -
if 510 intact loop PRo Suction upside delta p i14 to ill i
- 511 broln loop sten generator u-tue upside delta p 95 to -Sine I

S52 broken loop stem generator u-bbe tide delta p 95 to -Six
f513 broke loop pq section dom ide delta p -Sin to I5 -
- 514 broku loop pM section upside delta p lE to bW3
i 55 intact loop steam generator riser delta p 1117 to 8 ca if
i- 56 intact Im stem geerator kaw delta p 1117 to 51 e i
if 517 broW loostem g erator riser delta p 1 to -7c I t
t 5 br Im steam generator d m r delta p IM to B8 c i

-t 5 broken loop steam generator docom delta p beteen bodns n
*1531 vessel collapsed• •l 13 - to -A(ef) cm it

*1532 vessel corecollapsed level -105to -W1ref) cm i
Mi3 vessel nwr collapsed level 6 to -5 (ret) cm it
5H S vessel upper pleanm collapsed level M3 to -13(ret) cm it

if Z3 vesel uper head collapsed level 421 to R(ref) ci It
t5 pr izer collapsed level M to Aref) cm It
531 ilsg u-te upside collapsed level 91 to -Slefref1c) A it

t Z isg u-tabe dowside collapsed level 95 to -Sla(ref) a it
if 0 intact Imp pq suctim dWh dcollapsed level rdfi5 cmi I

1 t oable
MEN70 pe~

trip
437

tiltcoef W10rcoef
1.0 L57M -3 I w

i

2321.1701
M31702•21•132

ti

tile
-1.0
0.0

1M.0

ikt'ttltl ki'tittt-it tltl"itktiico t totlv tiatb ttie titttttttttst t

t coto1 v'ariables

it

it

itft

it

ft

II

Ift

ft
it

ft

it

It

At

It

I vessel interface levl H-13 -T16)
2 core interface level (105-@D1
3 kd w interface level (01 -57M1
4 upper Ileum interface level (53 -13)
5 upper head i "teofre level (•1 42M )
5presoizer ijterface level
7 intact loop -t. op side interface level
8 fitact loop -tbe dow side interface level
9 bitact Ip PR Mci do side interface level
P intact loo Imop section up side interface level
11 Wes luc ,tnbe qside iuterface level
12 brain loop rtue dm side interface level
13 brkm luc oop sR Uct3 dow side interf ace leoll
14 brote loop pWo section up side. interface level
15 intact loop stem genientor riser interface level
16 itat loop steam eerator downer interface level
V1 bro loop steam g•erator riser interface level

if

It

if

if

I"

it

it

it

It

it

ii

ft

*1

Ift

it

it

If

it
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it intact loop Pc section upsif Collapsed level ref iuS C3
i541 blsg n-tde epside collapsed lnel 95 to -S"efref) c3
i5tW blsg 2-tde doveside collapsed level 95 to -"hfref) c C
it 53 bro loop pup s•ction daiside collapsed level ref 15 ac
t 54 lirb loop pup sction upside collapsed level ref E , a. It

** 155 intact loop stem generator riser collapsed level ref 9 cm i t
516 hitt loop steam geerator dicoer collapsed level ref 51kci
S54 rokn loop stea genertor riser collapsed level ref -7 a c t
5E broken loop sta generator do wco~r collapsed level ref 18rc
% 5 broke Imp stem guentor dn ior collapsed level rf 18c*
%I, vessel collapsed level -13 to -578 rd cold leg it

i52 vessel con collapse level -105 to -501 ref cold leg i*
5 63 vessel c collapsedlevel N to ref cold leg it

it %4 vsel pper pleou collapse level 35 to -13 rf cold leg i
it 1) vessel p bead, collapsed level C to 160 ref cold leg i'
S pressurizer collapsed level 0 to 3I ref zero cm it
i7t ilsg u-th upside collapsed level M9 to -5b ref te sOeet ai

** 5 ilsg -tde dwiside collapsed level 96 to "Si ref tub sl a'
it 59 intact loop pup sctioe dc.nside collapsed level ref cold le•g,

570 intact loop Mo section psid•e collapsed level ref cold leg, i
it571 blsg -tdeb upside, collapsed level 971 to -5le ref tWr siOut

it 572 bsg Odeul domide collapsed level 971 to 1571 ref tW slit at
it 53 brol loop I q soction dmside collapsed level ref cold Il

at54 brken Imp pqo suction upside collapsed level ref cold leg it
a575 imtactIm team urctol riser pd leveluref td sht i
S*7 iftat loop sto geratrk wcol psd lylref tobshtit"

"577 bmW mpste mrator riser col~dlaedevel ref tabsMbta
,, 578 brokn Imp stem geerator danxer collpsd ll ref td slt it

"591 ubr o Ipsto eongtor dw lror colW dvl ref tdbshtitt
itW IOct ro1 l systo to obbdesired a% iu i tact lonpsg i'
it 6 btact loop stem generator rerirrolatim ratio At
, 66 ibtad loop steam gwnator circolation ratio It

it @M063 cmr1 systm to kld. il steam dom pe Chiatbh o it
-t W E-71 coLrol sytem to obbiB deire mass i;brol Imp g it
it 7M broke o Ip steam g•eerator recircolatim ratio it
t T76 brokee loop stem geerator circulatio rtio a'
ST1-737 control system to bld bl steam dome pressure Oiti baod it

it P total beat loss moitoriog system it
Wa E)-95 control system to obtain desired pressurizer liqoid level at

S9)-9) otrol system for pressrizer internal beater rods -'

S cotrol variables for coiparisoo to equivalent saiscale dab
a itaaaaaaaaaaaaaaa lipeid levels ti iftid il

t a u type coef hnit %Ilfig

00100 vsllvl m 30.48 -13.M I vessel level (cm)
a (-13 to -5 )

MENll
71573U

2.0

0.7219170.AN'

voidf
void!
voiff
voiff

15MINo
lI4110
BM1N

corelvl su U -105.12 1 core level (ca)
a (-405. to -5a1.)

-15.4AM 0.0~

2.00000

2ffM

Z.817

voidf
voiff

void!
voiff
voidf
voidf

181M
lTOI3
IBM

RMD

Ma0I3

705LI0 dcrclvi sc 3A.C 30.9 1 3 daocor lvI (ca)
a a (+7( to -57M)
Ml713

AM~32

2AIn

=123l

2.0
2.0
2.0

2.0
2.0
1.4556F
I.M,10.900
0.77J917
• .Wf6

voidf 10101M07
voidf ll01390
vaidf II00M
voidf 11 0

void! MII(7O3
voidf lUM
voidf 101000
voiff 1f2n0void! l1M(

voidf I101M~
voidf 13MID
void! l1l(U)3.

MW lilol sum 3
a

7157)l AWA71 Z.557
M234L1M

MW nilvl son3

MI.57 45.171 NMI63

MM .4w31

70pzrlvl som3I

7110.0 2.57

2.5571

MW 2.507
ffm 2.5571
ffm2.507

M17 ilotO sem L3

.49 11.14 1

voidf FA401N
voidf 16 310

.48 0 .0l 1

a up plem IVl (ce)
a(f l3to -13)

a up. bea ll (cm)
* (it to 4160)

void!
voidf
voidf
voidf

197110M

19101M33

n~l1
71M103
MM34

WN1f
2Ml0

-19.M 0.0741
2.70

2.0
2.0
2.0
2.02.0

void!
voidf
void!

void!
voidf
void!
voiff

loinl
150l0
EM0ff

.4 1 O 3 1 a per level (cil

void! 99IN
voidf ý)
void! •3(0
voidf so
voidf!
voiff S
voidtf 99"D
vOid 99!(
void! 9M701WU

C95.0. 1 Il aD-t p
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W.1 I

Im

Nm

NN

ME

.75 1.r525C0
7.910233
7.9103&H
6.5W0i8

i (cm)- froi
voidf 21510N W * -51 c, beluv
loiff M '0 top of tobe sbet
vOiWf 210W to top of mdel
VoWdf 2Me0C * O-tak.
voiWf 2mw103C2

1051 blpsa so 30.4 -Z7.01 1

ilhtd sm 30.4 965.0 1 *il-idaba
f(ca)- fro,

.75 1.75M00 voidf 2MN100 - a below
6.5 3 voiff •0 top of & sheet
7.91033 vniff 2m to top of el
7S1M334 voidf = to70 *
TM95000 voidf M

iDOs s .u 151.0 1 *il p-s uw(ca)
* (dpi-z5"14)

'.22157 0.6354167
3.00o 009

WA~
3.4m20

3.aM0.7mf6•

voidf 2101N
voidf 2Z!EN
voidf 2000(
voiff 2m03'X00
voidf mmD000
voiff 2WN3
voidf 2060

MI-1TO ils1l

MT11 0.0

iloc

MA

9501701 0.0

355101 0 .0

51702

2951704
29521705

52p5107

amin2~ bLlsg

2951803
tl~
MINI N8B5
M1806
ME

0.wm75.~i3M

7.M5•
7.910334
7.911133
7.47m
5.18333

voidf MI
voiff um300

voi5f NoVoidf MM

so.1 H •1MA 1

7.4 W50
7.910
7.9108334
7.955CO
5.5516•
15104156

voidf R 0
voidf 0 10ridf U0}301
voidf W2910
voidf 603010000uidf 6R1000

voiff 3W0N0
voiff 3 80
voidf M

sn o .8 H .]0Jl• I

so0. 1U20.150 1
500 il p so 30.48 -25.019 1 ail psq (cm)

a a (d~~(P I1N )

Mal

2050100

i3

20521101
29501102

Ii03

21105

-9.229157i 0.1/•7
3.4W334.mm833

voidf 280700
voiuf24w0D

6.'70333
7.m000
7.500W17.50000
.83269I7

1.L3m3

voidf 71M10N

voiff 700000voidf mm
voidf mm
voidf M00IN

* (d ibs • 3a)

a i.l s.g. Ivl Iti)
( op of tole

* shet to top of
*Celt. sepantor)
10 to 41130)

* riser side

ial, s.g. IvI (cl)
[top of toE

Sseel to top of
a cnt. separator
, (0 to o1129)
, draoer side

a k.s.g. IVl {ci)
*(top 9 We
Sset to top of

grav. sep tor)
a(0.0 to 1172)
a riser side

f U.s.g. IvI (ca)
A ( of tube
a sled to bt of
a]my. sepmtor)
a (0.0 to 1131)
, 6oCwr side

a il s.g. secaoda
ariser ws (ý)

it j(s.ý seorodary
a mcor XSsýtg

blota so 30.4 953.3 1 *bl a -hop
( (a) - from

-1.7=333 1.753M3 voidf 315I010 a -57 a •eio
7.79l10 voiff 3W1000 a top of tie sheet
7.M0 voiff 300 t to top f model
7.M0 voiff 3= * a-te
7.M000 voiff 3W300

sm 30.48 1120.1MA 1

7.w0X0
7.M000
7.M000
7.M•00
2.812'7

voiff 1100I0
VOW• 7102C0voidf 71M0
ooidf 71!l42O3
voidf 714i5M0
voiff 71101000295M2I bhtui so 30.48 MR I abl -tbe dm

a a (ci)- frov

U9501 -1.7533 .1.7333 voidf 3M5010 a -57 c below
51201 7.M voidf 32WO5C0 * t of tube sheet

M D120 7.5M0 voiff 3 0 ato top of del
2M51294 7.500 voidf 3W7 * O e
20501295 7.791M7 voidf 3M

D13 blpsd so 10.4 IV.W 1 *b1lrs m (ca)

21301 -9.ýI 0. 3 m ii 3v3o1idm
29M51,.2 L.=97F2 vuiff 30M
min13 2.3E33 voiff 30M~2

MR50195 4M31 vuiff 30M0
MUG 0. voidf 3MM
2951307 OAM~ voiff 3WN)

NXi

2050191 0.0
miLn2
295O1
MO51O4
2M9A5
M9IN
2M521O7

so .0so 1 A 0.0 I

0.9m45
0.6•2M5
1.0017m5

0.48175
0.Cm63

do
rbo

lbrho

rho

min100
Mm300
mm00
Mm0100
610w00

29523W1

i* 0o3A831 0.0 I

0.0 3.9M do 0201K
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WE2 0.78
HE• 0.221
NIN• 0.23

ITML 0.33Z

N2010 ilsp som
t

Rl20l 0.0 1.00
•2102 1.O0
*

a

MM020 blsr so

a22l 0.0 0.04
U32 E0221I
29 ORZ•203 0.24!
MT34 0..A
• 0. M

I0T0 7 0.511
m0.IM,
m0.102

MM•0 bIsp s
i

W 1 0.0 0.02050•2 0.0718IT323 0.9

~24 0.0424
23-5 0.02050• 0.0179

mm 0.1.0

m1 0.0 1.00
ME0 1.01

I

t

m1 0.0 1.01
mm 1.00
mm 0 1.0l

5 1.03•050 1.01
•0• 1.01

L17

i5

or 6122100
1 Nto Ulm1~
1 dto 531
1 dto OM
IO do M0

1.0 0.0 1 a il s.g. secordaq
otrlvar 19

aitrlva 20

.0E lm6 0.0 1 A bi s.g. secoodary
risrs fm w g)

043819

Ml2011

do
do
dto
do
dto
dto
dto
dto
dto
dto

701000

79IN

7010100

70a10100

t ~t

IT0 bl•
i

•01 0.0

2012
IT

I0T

i

MR1 0.0

2M2@
MTM80

25210

ME8P
MA

•1
293

1.01
1.01

1.00
1.01
1.01
1.0A
1.011.0

1.00
1.01

2~7~

sp sm -1.*-3 0.0 1 * b• sg q (W)

q 3101

310
q 3we•

M
q3270M
q3NO•

sV s!.M3Te-3 0.0 1 tcoreid (ki)

1.01
1.00
1.01
IMO
1.00

1.01
1.00
1.00
1.01
1.•0
1.01

btror 1iOmIhtr 15O011h~r IMQI
Unr lE0041

ltror Im•tar 1,•i

Itror Ml1
hlur 10901

itnr 1X121

1.0 0.0 1 u rod tug

MIN

•1?

17'~

1710
018

[21•

dto
do
dto
ito
dto

do
dtodto

0.0 1 'bls.g.secoday

71101000

71M3M
71Ci000D

71UN
71M
71M1•

stdfocb

1.0 0.0 1 bI s.g. secondar
a liquid w (kg)

cotrlvar 22
cotrIva 23

1.0 0.0 1 atoal secodar
l ipoid ws (g

cotlvar 21
c lvar 24

1.Oe-3 0.0 1 * il sg (q )

q

q Z•

In ttev IL0312
ltteq 1=2218

kttve M00018

htteT 1 B118
Itte, M E18

tHa coatrul blark for primoy cookot syste. Ess I

MJ5 &ocMs u.0M3 0.0 1 'dmocct w

2541 0.0 0.211O ito 101010
•T5O2 O.0'tO0• ito lO0310wOM 0.0 d7 ito B0

054004 0.05•0 it UO0300
2051(0 0.05j27•) it 11I014X01

0.05m OM rb ul0103
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290~

A'41

2FA1 0.0

~]0.0

E415~

~510.0

S0.0

wo bJ4

0.0~

I W2
m51

?mq1

G.mf11 ito 11WIT
O.M17l eh 9 11 MIX
DAN114 ito 13(m(
0.04197 do UM~
0. 01355 do UO1N

sca.0m31mA 0.0 1 1omr p1emr
M Wos(g

MIN d o WIN)1~
0.m2 dto IxoiM
0.12m do 14MflM

sou.063l 0.0 1 oresokg

O.M,~
O.Um5
0.m7~

dto
dto
dto
dto
dto
dto

1lo1lco
mmx
ITWO
1Icm

sii.0O31I 0.0 It epr pleai
iws kg

0.144SO

dto
rho
dto
dto

15101M
15OML~

SU.0A3IS 0.0 1 *gimerbead
I M (IF

~5I~ ihotz svS,.0Y31Ej58-, 0.0 1 * intact leop

Mal0 0.0 0.10D1mil i o 20100 * m kg
m~m, z 0. 1 ME dio NO0

m,0 0X.7l3 io MIN(C
m,)70 0.C5370 rhdo RUN1C~
m,400 0.034512, ft. NOIC

mi .05ý9 dto mm
m3)30 0.040 MI o 21I1CM
m3~1 OWN414 dto 010010

15 iittas soi .01331N4 0.0 1 intact Imop

135i 0.0 0.131113 dto NO1N * s (kg)
moz~ 0.1N4 do ZM0ON
ME5~ OfiN4 do MMLt
Nm403 0.0124 dto MW(
M0543 0.137"144 do noC
WE5~L 0. 1 k4 ito ZmCE
135fO OEM1~ do Ulm@X

0.1571175 ito RWC

M34~ idcidas sius.0O31l& 0.0 *1 intact Impj
1 cold leg
1354I 0.0 0.3474 dto ~230 ~rskg
135~2 0.mw1 do MI
m3~ UFO179 dto WIN~

1354334 0.8)137 ito Z47M13
1355 .W31 dto 2mO

135m 011M1 ito 240)
ff"~ 0.m33 ito Zmm~

0.31m3 itU o 24)33
m3I 0.037a3 ito M

Wa10 0.W0'A ito Am~
nil011 0.10I6 ito Zm

135i1 0.0m ito MIN~)
13513 0.015 i tdo 13101M
13514 0.0 MI. ito Nom~3

0.501~1m ito UNG103
0.3551 it o HIM133

135]C( bhotlas sa~.0293194 0.0 1 'bootn loo
1 thot leg

M1354.1 0.0 0.81253 ito L301ON ws (kg)
NE5I~ 0.02i013 dto 3l010
2FA4t(1 0.021590 do 110J.0
W51N3 URI03 ito 310)m)
1354103 9.033~ do 30M3
13541@ 0.011 ito 331M
Z~41% 0.0102~ ito ETM1

1354110 HtOW~ SoU .033 0.0 1 WEIto IMP
k InOd

135411010.0 0.91113 ito WIN33 im 0s (
1354110 0.05 ito Rom
MUM110 O.04A ito 3T1M)

0.0m344
0.10m31
0.w043
0.1774

ito
dto
Ito
dto

19101m
loin

su .0N31IA 0.0 1 Abyps lIke,
Support calos,

0.002351 ito l1101M 'an PI~ide t*t
0.031 it o BlomI *Nos N)
0.01M27 dto IBM3
0.01155 Ito H~IM
0.0l119. ito U M)1~
0.035I io 18551c(
O.M~18 dto IBM1

sim'.0M31 0.0 1 t )rssrizer

0.0m333
0.1131
0.18405
0.18435

0.113170

do
io

ito
ito

ito
ito
dto
ito
dto

9n, M
9m2m
mm
991M
Bw
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NIICq•J54107
N 116~
ZNIIR

N8IIZO 1cldxs

•511 0.0

MID2
2YA2M

2NIM

N1211

2FAR13N1241

W41215
W2541611•IZ

t

2FA11 0.0

3351310

3351311
335.11311
3351313

NO

0.045
0.5
0.045
0.5
0.N

E~72
1612

17~

do
do
dio
do
rho

31M
3M00

s,,,.03nI 0.0 1 ' broke loop
* cold leg

0.0I15250 io 3W 1N a s (k)
0.O0w4 rho 33010
0.01%7N do 34M1100
0.0 501 ito 383M0
0.001 do o3433
0.048M ito 30013~0.0415519 ito0.UN ito 30
0.0N3 do 3400 0
0.0523m19 ito 3W E333
0.03 45 do =4(CI
0.031350 ito 35010X00
0.0192357 io 3W101000
0i015R 7 ito 30301000
0.619M5 io HIM
0.0191 rio N30IN

m 1.0 0.0 1 *totw piWU
Coolant systes

1.00 cotrlvar V00 *s• Whg)
1.00 catrivar 4C1
1.0L catrIvar 402
1.0I ctrIvar V
1.00 catrlvar 4
1.00 atrlvar A
1.00 cotrivar a
1.03 citrlva 3
1.00 ,otrlvar U
1.00 tftrlvar 4
1.W cetrIvar 40
1.00 catrlvar 410
1.0A ctrlvar 411
1.00 cotrIvar 412

3355303

Oil

3355701

30•33W2

t

3355757

I.

3J01

01031

3O2W

33

3305110

33551101
33•0703

d.,cm p sm' 1.0c-3 10. I d"t leml dp
a 3 to -578 at

0.0 1.0 t OI100 0.3303 do 1M 1NO
- p 1. 01000 R .8M ito 101C000

i.ii t)?, scale init val fig
vgpscP sn I.Oe-3 100.0 a vewl upper

SM35 to -13 ca
0.0 1.0 p 1@0109 3.038 do ] 1300

-1.0 p M1IN1 3.w io M10IN0

BIn ty scale hit vl fig
WsrIp so 1.Oe-3 1O0.0 1 a vessel upr

•head 4
a 421 to 111 ai

0.0 1.0 p I9101E 0.325 do 1910H I
-1.0 p lIM000 4.05W3 dto 194100

EnLTE type scale ift val fig
prZdp sra I.e-3 100.0 1 a pressurizer

a52to30cl
0.0 1.0 p 000 1.839m ito r 9m

-1.0 P 9910 4.3145 io I0000

isgo soi

ex type
iso so

scale ihitval fig
1.Oe-3 I0.0 1 ilsg upside

a 91 to -5e E
2M0010N -0.m io 21001000
Do 9.8w ito do])3

scale ihit vl fig
1.Oe-3 I0.0 ailsgdowside

t 933 to -571 a

ilaaaaaaaaaaaaaaaaa*uaaaaIlliaauiiaaaaff**a**kkalk****aaiaflflllaf**l*{*
a cotrhar delta p (a) a
Wi Witt Ilti, f ill k Ii****k it illllk if iti fll I kit if llI* ilk l if i *itI iIti

I saw type scale ihit vol fig
205100 ves Sa m .- 3 100.0 1 Ma sselievelel
A a -13 to-578 ci
M5E1l1 0.0 1.0 p I10 0 0.33 io 1MO1000
M I55R102 -1.0 p 1@301m -3.3 ito 1M I0N

l ax type scale iitval fig
295710 cordp so 1.e-3 10.0 1 a ore leveld
f a -15 to -TI c1
335031 0.0 1.0 p d10000 -I.9198 ito 1,100
33553032 -I. p 151010 0.9441 ito 1H1010

S lax type scale ibitVal fig

0.0 1.0 p ZR10 -0. io M IN
-1.0 p m m0 9.85 ito O5

en type scale inityal fig
ipsd.•p si 1.3 100.0 I a* il popsoctiom

* dmside
t -S9x to i14

0.0 0.5 p ZA10N 0.5115 ito 2 0(
0.5 p 2Mm07010 0.5115 io 2U700

-1.0 p M IN01 0.90 dio W310330

uat tyf. scale isityvl fig
ip* so' l.e-3 -10.0 I il Plp suctiom

upside
Si14 to i16

0.0 0.5 p 24000 0.5115 ito ZO000
0.5 p2,,7000 0.5115 ito 2 M070X0

-1.0 p 2100 4.36 ito M W

tae type scale ilit Vol fig
bspep so 1.00 100.0 1 ilsgpside

1 935 to -Se
0.0 1.0 p 31030100 -0.M3•0 o 310010

-1.0 p 3NO10 .03 2 i 3N00,do 00
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I name type
N3IN bsgdcp Sri

251O1 0.0 1.0 p
•5i72 -1.0 p

na n tyr.
~5713~do~p so'

1531 0.0 0.5 p
20592 0.5 p
25M3 -1.0 p

Bait type
255iI• bpscp~p sc'

•I5)I 0.0 0.5 p
Mi, 0.5 p
255l1a -1.0 p

MR51 ilsgrdp so1
I

205511 0.0 1.0 p
2EI07. -1.0 p

Iame te
N50 i1s•o so
I

M IM 0.0 1.0 p
WE05 -1.0 p

we nvtype

MR0 bisrdp sm
I

51Il 0.0 1.0 p
ME55L -1.0 p

tal t)le

raie type
20N)L bMsgdl so'

253,1921 0.0 1.0 p
20V -1.0 p

I

scale iit val fig
U.Oe-3 0.0 I blsg do,1side

*9I5 Eb -91i
33000 -0A03 dto 331001
3WE0O 10Z02 doa 3MM

scale ifit val fig
LON-3 100.0 1 * bl po sectio

* maide
~-51 tob5E

30MO 0.420 rdo 3V6M
3 Mi70 0.420 dto 3WM
3301 0.8393 rU o m doM1N0

scale bit val fig
I.•-3 0.0 1 ,i Rll suction

apside
* E5 to W7

R3D00 0.40 Io d D A 0M
WIN7O 0.420 ito 3X77O
3M3900 0.54 ro 3M90

scale bitval fig
1.Oe-3 100.0 1 iisg riser

, 1117 to 09 C,
WIM 3.1357 d 0o M1I0
Him01f(•0 7.855 do HI000

scale init Val fig
i.Oe- 1 I.0 I I ilsg docor

S1117 to 51 ct
n0o3I4 6.9m do no3050000
60201M 7.0575 r Io 6010

scale iitval fig
I.Oe-3 I0.0 I *blsg riser

10i to -7 ca
71W010 Z.• rIo 7•10000
7@01Mf0 0.51 do 91M920

scale init val fig
I.O-3 10.0 I blsg d rcotr

12il to 1B cm

MIN01 0.51 o 731M

scale init Val fig
l.O3 10R.0 I lsg do boriz

10 to 1 c1
71571000
i130~1001

t

F 5301

*

I

I

,N5

22ink

aue t)ye scale val0 fig * vssel clsd
vescl div 1i.0 IC0. I * lel-13to

1,-511 rdf -5R
rlf lS18l0M ctrlar 5T1

rai t)pe scale val0 fig core clspi
cored div 120.CQ 1W. 1 level -10 to

1-51 ref -5
rdf 1H1I1M00 cntrivar 502

cam tpe scale vaI0 fig * daicld
dimcid dir IONS.05 1H. I level 29 to

,-578 ref -578
Adef 10101M ctrivar 5B3

oOZE type scale vaI0 flg e vs qp cisyd
vesccl div 10 O.R IN. I I level 135 to

'-13 ref -13
flof 1 1l ctrrhar 5m

mae typ scale vall fig *Yesi thcs
vesolc div 1022. 10D. 1 ieml 421 to

t105 ref 160
rlof ININOX cotilvar 575

Oak ty scale vaul fig ,prz clsp
palc div PR E405 10. 1 'level 632 to

Sref 30
dof HIM ctniar 5

tax type scale vail fig 'ilsg up clstl
isrol div W E0.( 10. 1 TIel 97 to

*-97e ref -S
clof M•N ctrhar 5N

cse type scale vai0 fig , ilsg do clspi
isgftcl div 10R.2 103. 1 hlevel 9 to

-91x ref -59
dloF am etnivar 5%

tax tpe scale rail fig il,5 du clspd
ipsecl div 1W .02 0. I lhil -x to

i14 ref il4
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