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LIST OF SYMBOLS

Symbol Definition

A Area of surface of volume V
1 1

A Flow area, area of integration (ft )

A Tridiagonal coefficient matrix in the conduction equation
system (forward-calculation)

A^ Coefficient matrix in the conduction equation system (back-
calculation)

A The l.jth coefficient in A
i J

B High-pass filter breakpoint

B Low-pass filter breakpoint

B Column vector of knowns in conduction equation system (for
ward-calculation)

B Column vector of knowns in conduction equation system (back-
calculation)

b_ Elements of B

C Specific heat capacity (Btu/lb -°F)
p m

C Specific heat capacity of radial node l (Btu/lb -°F)
l

C„ Fractional expansion of nuclear pin cladding region

C Concentration of delayed neutron group i

c Specific heat capacity at constant pressure (Btu/lb - R)

c Specific heat capacity at constant volume (Btu/lb -°R)

Ci,C2,C3 Coefficients used in linear expansion gap model

D Hydraulic diameter (in )
rl

D Hydraulic diameter (in ) of coolant node j

E Voltage across a representative pin in the actual power
system (V)

E Voltage across a representative pin in the ideal power
system (V)
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E E during previous time step (V)

F„ Fractional expansion of nuclear pin fuel region
E

F Radial power fraction of node 1

f.. Form friction factor
form

f Flow friction factor
RE

f„ Friction factor
Re

g Acceleration of gravity (32 2 ft/sec2)

g„ Conversion constant (32 2 lb -ft/sec -lb,)
C m r

H Enthalpy (Btu)

H Specific enthalpy of water node j (Btu/lb )

h Contact gap conductance

h Surface convective heat transfer coefficient (Btu/sec-ft - F)

h_ Fluid heat of vaporization (Btu/lb )
fg m

h Effective gap conductance
gap 6 f

h Nominal open gap conductance

k Thermal conductivity of the material of node l (Btu/sec-ft- F)

k Equivalent intranodal thermal conductivity (Btu/sec-ft- F)

k Thermal conductivity (Btu/sec-ft- F)

L Flow length of water node j (ft)

1 Axial length (ft)

M Mass of water node i (lb )
J m

NL Number of axial levels on the specified 'feedback" nuclear pin

Nu Nusselt number

n Number of equations in the conduction equation system num
ber of nodes (subvolumes) in a substrate

P Pressure (psia)

P Saturation pressure (psia)
sat



IX

Pr Prandtl number

Q Total rate of energy transfer from a pin to coolant node 1

Q Heat generation rate (Btu/sec)

<\"' Surface heat flux (Btu/sec-ft2)

q."" Volumetric heat generation rate (Btu/sec-ft3)

q Heat flow between nodes (Btu/sec)

R Total reactivity ($)

Re Reynolds number

R„ Radius to cladding center of mass (ft)

RC0N Control reactivity

Rp Outer radius of nuclear pm fuel region (ft)
.1
Rp Feedback reactivity from axial level 1

RpT Reactivity as a function of average fuel temperature in the
entire reactor core

RIN Input reactivity

R Reactivity as a function of normalized water density for
entire reactor ($)

r Radial distance (ft)

r Radius of node 1 [(Eq ) A 10]

r Inner radius of node 1 (ft)
in '

1

r Radius of inner surface of gap (ft)

r Radius of outer surface of gap (ft)

r Outer radius of node l (ft)
out

l

r Radius of the surface of the pin (ft)

r Radius of center of mass of node l [(Eq ) A 11]

s Neutron source

T Temperature ( F)
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T Bulk coolant temperature ( F)
b

T Temperature of radial node 1 ( F)

T-1 Temperature of radial node 1 ( F) during iteration j
1

T Temperature of node on inner surface of gap ( F)

T Bias temperature of node on inner surface of gap ( F)
I,B

T Temperature of node on outer surface of gap ( F)

T „ Bias temperature of node on outer surface of gap ( F)
0 B

T Saturation temperature ( F)
S3. L

T3: Temperature of coolant node adjacent to axial level 1
w

T Temperature of adjacent coolant node

T Column vector of unknowns in the conduction equation system

(forward-calculation)

T Column vector of unknowns in the conduction equation system

(back-calculation)

T Mean temperature of nuclear pin cladding region

T Mean temperature of nuclear pin cladding region at steady
' state

T Mean nuclear pin fuel region temperature at axial level 1
F

T Mean temperature of nuclear pm fuel region
F

T Mean temperature of nuclear pin fuel region at steady state
F,S

T Iteration-averaged temperature of node 1

t Time (sec)

At Time period of interest (sec)

U Internal energy (Btu)

U Internal energy of water node j (Btu)

u Specific internal energy (Btu/lb )

V Rate of change of E during previous time step (V)

v Specific volume (ft3/lb )
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W1 Weighting factor for fuel temperature (Doppler) feedback
from axial level 1

W Mass flow rate of water node j (lb /sec)
J _ m

W1 Weighting factor for water density feedback from axial level
1

Z Axial distance (ft)

z Axial height of nodal inlet j (ft)
m j

z Axial height of nodal outlet j (ft)
out j

a Fuel temperature reactivity coefficient ($/ F)

a Coolant temperature reactivity coefficient ($/ F)
WT

3 Effective delayed neutron fraction

3 Effective delayed neutron fraction for delayed neutron group l

£ Pin surface roughness (in )

0 Azimuthal angle (radians)

A Neutron generation time (sec)

X Decay constant of delayed neutron group i

£ Damping ratio of the actual voltage control system

y Specific internal energy of fluid in two-phase mixture
(Btu/lb )

m

y Specific internal energy of vapor in two-phase mixture
8 (Btu/lb )

m

p Density (lb /ft3)
m

p Density of fluid in two-phase mixture (lb /ft )
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m
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t Gap thickness (ft)
gap
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PINSIM-MODl A NUCLEAR FUEL PIN/ELECTRIC FUEL PIN
SIMULATOR TRANSIENT ANALYSIS CODE

R C Hagar R A Hedrick

ABSTRACT

The PINSIM-MODl digital computer code has been developed
for (1) simulating the thermal response of both nuclear fuel
pins and electrically heated fuel pin simulators to reactor
accident environments, (2) determining transient simulator
power input and (3) analyzing the results of simulator experi
ments The code is capable of simulating the thermal response
of up to four pins and their associated coolant channels

Three interrelated power systems are modeled in the code
which is capable of determining the power for these systems by
interpolating user-supplied tables, by solving the point reac
tor kinetics equations with or without reactivity feedback by
back-calculation from desired pin surface conditions, or by de
termining the second-order transfer function response to a cal
culated demand

The one-dimensional time-dependent conservation of energy
mass, and momentum equations are solved for the coolant channels
by either an explicit or an implicit technique Transient pin
temperature distributions are determined by a one-dimensional
iterative implicit technique The code contains an equation-
of-state formulation for water, heat transfer and friction fac
tor correlations, and temperature-dependent thermophysical prop
erty data for several materials

PINSIM-MODl was developed and is operational on an IBM
360/195 computer system

1 INTRODUCTION

An understanding of the severity of the thermal-hydraulic phenomena

associated with hypothetical pressurized-water-reactor (PWR) accidents

such as the loss-of-coolant accident (LOCA) is essential for an assess

ment of reactor safety Experimental investigations of these phenomena

often require the use of electrically heated pins to simulate nuclear

fuel pins during the accident sequence The PINSIM-MODl computer code

has been developed for use in (1) designing such electrical simulators,

(2) determining transient simulator power input, (3) predicting and



analyzing the transient thermal responses of different simulator designs

and (4) evaluating the results of simulator experiments

In analyzing simulator experiments, it is often necessary to de

termine

1 the thermal response of a nuclear fuel pm to a specified LOCA en

vironment

2 the electric power that must be supplied to a specified electric pm

simulator to force its surface to respond as a nuclear fuel pin,

3 the thermal response of the electric pm to a specified LOCA envi

ronment when used with an actual electric power system to simulate

the response of the nuclear pin
i

In addition, evaluating whether a specified simulator experiment has

simulated or will simulate a conceivable nuclear pm transient is often

desirable

PINSIM-MODl addresses these problems by modeling three interrelated

power systems and up to four nuclear and/or electric pins and their as

sociated coolant channels The power systems are referred to as nuclear

ideal and actual The code allows the power for any or all of these

systems to be entered as a table(s) in the input data The nuclear sys

tem power may also be determined from the solution of the point reactor

kinetics equations or be back-calculated from the desired thermal re

sponse of a specified nuclear pin The ideal system power may also be

back-calculated from the desired response of a specified electric pin

The pm surface conditions (surface heat flux surface temperature etc )

for the power back-calculation in either the nuclear or the ideal system

may each be either tabulated in the input data or set equal to the cal

culated surface conditions of another pm in the problem being solved

The actual system power may be set equal to either the nuclear or the

ideal system powers, or it may be determined as the response of a second-

order transfer function to the changes in the ideal system power

The code uses either an explicit or a fully implicit method to

solve the coolant channel conservation equations Transient temperature

distributions in the pins are determined by an implicit one-dimensional



iterative scheme which applies the resulting surface heat flux to the

fluid energy equations

PINSIM-MODl is intended for use as a core-analysis code as such

it requires coolant boundary conditions (at the inlet and outlet of the

core) to be supplied in the input data deck

This document will present, in turn discussions of pm modeling

techniques and pin heat conduction mathematical models system power

calculations, and mathematical models and correlations used in coolant

channel calculations These sections are followed by a summary of

structure and solution logic of PINSIM-MODl and a discussion of several

sample problems The appendices include a description of PINSIM's input

data deck, a listing of several major subroutines, partial output list

ings of the sample problems, and other supplemental information



MATHEMATICAL MODELS

2 1 Pm Heat Conduction

2 11 Pin model

PINSIM-MODl allows up to four pins to be modeled simultaneously

Each pm may be either nuclear or electric and each may or may not be

associated with a coolant channel Each pm is modeled as a set of axial

levels, each of which is modeled as a series of concentric regions Up

to 20 axial levels are allowed per pin, and each level may consist of as

many as ten regions The user defines the axial length and axial power

fractions for each level and the region dimensions radial power frac

tions and materials for each region The code assumes a gap when the

user supplies adjacent region boundaries that are not coincidental

Radial nodes are distributed by the code in each radial region The

user specifies the number of nodes to be distributed in each region up

to 20 radial nodes are allowed on each level The nodes are then distrib

uted so that all nodes within a region have the same mass

2 12 Conduction equation

PINSIM-MODl solves the conduction equation m cylindrical coordi

nates azimuthal and axial heat conduction are assumed to be negligible

The general form of the conduction equation is

VxkVT +q"' =PC |i (2 1)

Ignoring azimuthal and axial conduction, this may be written in cylin

drical coordinates as

r 97 (V jr) +*'"v =p(r) cP(r) ar (2 2)

The difference form of this equation, derived m Appendix A, is



2K
i-l, i

£n(ri/ri_1)
Vl(t) +

2K
i,i+l

£n(ri+1/ri)
Tx(t) +

2K
i-l^

Inirjr^)

2K
i,i+l

£n(ri+1/ri)

piCPi(ri ~ ri-l}
At

T1+1(t) ="FiQ(r^ - r^)

PiCPi(ri ~ ri-l}
At

T (t - At)

Equation (2 3) may be conveniently written in matrix form as

A T = B ,

where A is the tridiagonal coefficient matrix of the system

al 1 al 2 °

a2 1 a2 2 a2 3

0 0

0 0

0
a3 2 a3 3 a3 4

a4 3 a4 4 a4 5

(2 3)

(2 4)

0 0 0

0 0 0

0 0 0

an-2 n-3 3n-2 n-2 an-2 n-1

Sn-1 n-2 an-l n-1 Hn-1 n

2K
l,l+l

i,i+l £n(ri+1/ri)

2K
i,i+l

1,1 ^i+l'V

PiCPi(< ~ ri-l>
At

2K
i-l,i

1 1
n n—1

Jln^/r^)



ll 1-1

2K .

£n(7i/7i_1)

-2Krv-1 „ Pr,CP„ (Zt ~ Tl 1)n—l,n n ^n n n—1

n,n
£n(r /r )

n n—±
At

{2/[l/r hf(t)] + [£n(r /r )/n]}
n r n n

T is a column vector of unknowns (nodal temperatures at time t)

T =

~T1
T2

T
3

T
n-2

T in—1

T
_ n

B represents a column vector of knowns

B =

n-2

n-1

n



where, for 1 < n

and

b = -F Q(rz
1 11 <-!>

PiCPi(r <-!>
At

T (t At)

bn ="V^n " ri-l> " <2/[l/rnhf(t)] + [^(r^/Kj} Tfe(t - At)

D C (r2 — r2
n Pn n n—1

2 13 Pm material properties

[P CD (r2 - r2 )/At] T (t - At)

PINSIM-MODl allows up to ten materials to be modeled in each pm

The materials used in a PINSIM problem may be either materials known to

the code or those defined by the user Materials known to PINSIM-MODl

include uranium dioxide, Zircaloy, boron nitride, magnesium oxide, cupro-

nickel, Inconel, and SS 316 Thermal properties of uranium dioxide and

Zircaloy are determined in PINSIM-MODl by the appropriate subroutines in

the MATPRO-09 (Ref 1) material properties package Many of the MATPRO-09

subroutines have been incorporated into PINSIM-MODl Subroutines were

developed for PINSIM-MODl which determine the thermal properties of the

other materials listed previously These subroutines incorporate poly

nomial expressions for thermal conductivity, density, and specific heat

capacities The coefficients of the polynomials are based on data

gathered and processed by the Oak Ridge National Laboratory (ORNL)

Blowdown Heat Transfer (BDHT) Program2 and are those determined by the

ORTCAL3 thermocouple calibration code to be representative of a typical

electric pm used in bundle 1 of the BDHT experimental facility

PINSIM-MODl also allows the user to supply data from which the

thermal properties of each material may be determined These data may

be in the form of temperature-dependent property tables, coefficients

of polynomials in temperature, or constants

2 14 Gas heat transfer

PINSIM-MODl allows the user four options for determining the equiva

lent conductivity of gaps or material interfaces in the pm model For
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all four options the assumption is made that unless the gap is explic

itly modeled the temperature of the gap gas is the average of the tem

perature of the adjacent nodes The user may (1) supply a table of gap

conductivity vs temperature, (2) use the gap model developed by MacDonald

and Broughton for the MATPRO subcode GAPHTR (Ref 4) (3) use a modifi

cation of the Ross-Stoute gap model (Ref 5) or (4) supply the appro

priate coefficients to use a linear expansion gap model The latter

three options will be discussed following a discussion of gap-modeling

techniques

Gas gaps in a PINSIM-MODl problem may be modeled either explicitly

or by omission That is, the user can define a gas gap region by identi

fying the region, assigning radial boundaries for the region and assign

ing appropriate material properties, or he can define implicitly a gap

by assigning noncoincidental region boundaries to adjacent nongas regions

The MacDonald-Broughton gap model calculates the thermal gap con

ductance between nuclear fuel and the nuclear fuel pin cladding as a

function of nuclear fuel burnup The model encompasses fuel-clad geom

etries ranging from an open gap with partial fuel-to-claddmg contact

to a closed gap with hard contact Fuel pellet cracking is considered

implicitly in the model This model calculates the effective fuel-to-

claddmg gap conductance as

h = (1 - F)h + Fh (2 5)
gap o c

Relationships for h , h , and F are discussed in Ref 4

The modified Ross-Stoute gap model used in PINSIM-MODl was devel

oped at the Idaho National Engineering Laboratory (INEL) for use m the

FRAP-T4 (Ref 6) nuclear fuel pm analysis code The subroutine in

PINSIM-MODl which incorporates this model is essentially identical to

the FRAP-T4 subroutine GAPHTC, the only changes made to this subroutine

were those necessary to make it compatible with IBM computing machinery

This gap model accounts for heat transferred across the gap by conduc

tion through the gas, by radiation from the fuel to the cladding, and

when the gap is closed, by contact conductance The various material

properties used by this model (l e fuel and cladding emissivities gas



thermal conductivity, etc ) are determined m PINSIM-MODl by the appro

priate MATPRO-09 (Ref 1) subroutines

The linear expansion gap model used in PINSIM-MODl is the gap model

used m the ORTCAL3 calibration codes and ORINC7 inverse code These

codes developed for use in the analysis of data gathered by the BDHT

program simulator experiments, model the gap as

x (T) = x R+ At (T) (2 6>
gap gap,B gap

where

ATgap(T) ="I {6XP [C1(T1 "TI>b) +C2(^ "^'B) +^ "T?'b)]
-i} +rQ {exp [Cl(T0 -T0>B) +C2(T2 -T2>B) +C3(T3 -T3 B)] -1}

PINSIM-MODl requires the user to supply the expansion coefficients

C C ,and C3 the bias temperatures T;[ fi and TQ^B and the bias gap
thickness T _

gap.B

2 15 Fuel pm deformation

The nuclear fuel pm model m PINSIM-MODl is allowed to deform radi

ally by the action of thermal expansion and contraction Axial expansion

is not considered Radial displacements of the fuel and the clad are

computed with simple one-control volume models, and the thermal expansion
of both regions is based on the average temperatures of the regions The
user-supplied dimensions of the fuel and the clad regions are assumed to
be the dimensions of the pm at steady-state temperatures The outer

radius of the fuel region is computed as

RF(Tp) =RpCT^g) (I +[FE(fF> -FE(TF>S)]} (2 7)

PINSIM-MODl uses the MATPRO routine FTHEXP8 to evaluate F£ The radius
to the clad center of mass is computed as

VV =V^CS) U +[CE(^ -CE(?C,S)]} (2 8>
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PINSIM-MODl uses the MATPRO routine CDTHEX9 to evalute C„ The clad is
hi

thinned by assuming a constant clad volume The clad thickness is given

by

TC(T) = {tc(Tc S)/[RC(T)/Rc(fc s)]} (2 9)

The inner and outer radii of the clad are determined by subtracting and

adding respectively, half the clad thickness to the average clad radius

2 2 Power Systems

Power supplied to the individual pin models in PINSIM-MODl may be

taken from one of three power systems these are referred to as the

nuclear, ideal electric, and actual electric systems Transient power

for each of these systems may be supplied to the code as tabular input

data In addition, the nuclear system power may be determined by solving

the point reactor kinetics equations The nuclear and ideal electric sys

tem powers may each be back-calculated from desired surface conditions

and the actual electric system power may be either set equal to one of

the other system powers or determined as the response of a second-order

transfer function to changes in ideal power Each of these options will

be discussed in turn

2 2 1 Point reactor kinetics

The normalized nuclear system power may be calculated from the

reactor kinetics equations the magnitude of the steady-state nuclear

power is supplied by the user The kinetics equations are solved by a

code which uses a method identical to that employed in the RELAP4/MOD5

(Ref 10) code, several subroutines from RELAP have been integrated with

only minor changes into PINSIM-MODl The equations thus solved are

|£ =| (R -1) <(. + £ AiCi +s, (2 10)
i=l

dC 3

- + X C = -t^ (j) for i=l, 2 6 (2 11)
dt i i A



3 = I B
i—l

11

(2 12)

The delayed neutron constants used by this code are given in Table 1

Table 1 Delayed
constants

neutron

Group Bx/B A (sec-1)

1

2

3

4

5

6

0 038

0 213

0 198

0 407

0 128

0 026

0 0127

0 0317

0 115

0 311

1 40

3 87

The driving function for the reactor kinetics equations is reactiv

ity PINSIM-MODl allows reactivity to be tabulated (vs time) in the in

put deck or determined by adding the contributions of feedback from a

specified pm-channel model and tabulated control reactivity Contribu

tions to the feedback reactivity include effects, l e , fuel temperature,

water density, and water temperature from each axial level of the speci

fied nuclear pin When the feedback option is selected, the total reac

tivity is calculated by

NL NL

R(t) = RIN + [RCQN(t) RC0N(°)J +
1=1 1=1

The feedback reactivity from pm level l is calculated by

RF(t> = WpRp
pX(t)
Pi(0)

+ WFTRFT TF(t) 1 7^1

+ aFTTF(t) + °W TW(t)

2 2 2 Back-calculation

A unique feature of PINSIM-MODl is its ability to determine the

nuclear system power from boundary conditions applied to the surface of
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a specified nuclear pm model, and the ideal system power from boundary

conditions applied to the surface of a specified electric pm model

The back-calculation is performed on only one level of the specified

pm model Boundary conditions may be applied either as surface heat

flux and surface temperature or as surface heat flux heat transfer co

efficient, and bulk coolant temperature

The back-calculational method is iterative and is based on the as

sumptions that (1) both the radial and axial power distributions are

fixed and known and (2) the system power is a known multiple of the pm

power The method is described briefly in the following discussion and

is illustrated m Fig 1

The matrix form of the conduction equation is given in Eq (2 3)

this equation may be written for a single node as

a T 1 + a T + a ,.T ,n + F Q = b (2 13)
i,i—l 1—1 ill i i+I l+l ix i v -''

Assuming that node k is the outermost heat-generating node, F for all

nodes l > k will be zero If the outermost node is node m Eq (2 13)

for node m reduces to

a ..T - + a T = b (2 14)
m,m—1 m—1 m m m m K '

Heat transferred between the outermost node and the fluid may be ex

pressed as

T = TTT + q'
m W M

ftn(r /r )
s m

r hr k
s f m

(2 15)

The temperature of the outermost node on the specified level of the

pm is determined by Eq (2 15) , and the temperature of the next inner

node is determined by solving Eq (2 14) for T Equation (2 13) is

then solved for each successive inner node (T beginning with i =

m — 1) until a heat-generating node (F ¥= 0) is reached A matrix sys

tem is then constructed which has the form

AB TB " BB



c START 3

SET UP INITIAL CONDUCTION

EQUATION MATRIX USING

PREVIOUS TIME STEP

TEMPERATURE DISTRIBUTION

CALCULATE

SURFACE TEMPERATURE

13

ORNL-DWG 79-4628 ETD

BACK-CALCULATE NODAL

TEMPERATURE DISTRIBUTION

THROUGH NONHEAT-GENERATING
NODES

SET UP MATRICES FOR

HEAT-GENERATING

NODES AND INNER NODES

INVERT THE MATRICES

OBTAIN TEMPERATURE

DISTRIBUTION AND

LEVEL POWER

SET UP NEW CONDUCTION
EQUATION MATRICES USING

AVERAGE OF NEW

TEMPERATURES AND PREVIOUS

ITERATION TEMPERATURES

CALCULATE ENERGY BALANCE

ERRORS USING NEW MATRIX

TERMS AND NEW TEMPERATURES

CALCULATE PIN POWER

' '

( RETURN )

Fig 1 Simplified back-calculationai method



where

h

T =
B

and

BB =

14

al 1 al,2 0 0

a2 1 a2,2 a2,3 0

0 a3,2 a3,3 a3,4

ak-l,k-2 ak-l k-1 Fk-1

k-2

k-1

_Q

bk-l ak-l,k Tk

bk ~ ak,kTk ~ ak,k+lTk+l

k,k-l

(2 16)
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The solution is determined by inverting the matrix The conduction

equation matrix is then reformulated, using iteration-averaged nodal

temperatures, defined as

Tx = X 21 (2 17)

where j is the iteration counter

An energy-balance error is calculated for each node as

Error = a nT , + a T + a ,.T ,. + F Q - b (2 18)
i i,i—l i—l ill i,i+l l+l i^ i

If any Error is greater than a user-supplied value, the iteration is

repeated, beginning with a recalculation of the temperature of the outer

node If all errors are smaller than the user-supplied limit the pm

power is determined by dividing Q (determined by inverting the matrix)

by the level's axial power fraction, system power is then simply the pm

power multiplied by a user-supplied factor

2 2 3 Transfer-function system response

This option is included as a means of determining the actual sys

tem power so that an estimate may be made of how closely a specified

electrical heater power control system can follow the back-calculated

ideal power demand The code converts the power of a specified pm in

the ideal system to voltage using the ideal pm heater element resis

tance and determines the actual voltage response to the ideal voltage

demand The mean actual voltage during the time step is converted to the

power of a specified pm in the actual system using actual pm heater

element resistances The actual system power is then determined by mul

tiplying the power of the specified actual pm by a user-supplied factor

PINSIM-MODl models the power control system as a linear second-order

differential equation Thus the system response equation is

1 d2E 2? dE

U dtT- + ^dt-+EA = Ei (219)
n n



16

PINSIM-MODl uses one of the three analytical solutions to this equation

to determine E For £ < 1, the solution is

EA = E]. + exp(-£cont) (E — ET) cos (cot)
o 1

&.n(Eo - Ex) + Vc
+

10
sm(cot)

where

V = exp(-£co t) \ [£co (E - ET) + VJ cos (cot)
o n I n o l o

co(E — Ex) sin (cot) — Ceo
o 1 n

(E - ET) cos (cot)
o I

Ceo (E - ET) + V
.no I o , , t.
+ sin(cot)

CO

(2 20)

(2 21)

For £ = 1, the solution is

EA = ET + exp(-£u) t) {(E - E_) + [co (E - ET) + VJ t} , (2 22)
Al n ol nol o

where

VQ =exp(-?cont) ( C0n(EQ - Ex) +VQ - &>n {(EQ - Ej)
V>)

For ? > 1, the solution is

+ t [co (E - ET) +
no I

EA = Ej. + exp(-?C0nt) (E — E ) cos h(cot)

Ceo (E - ET) + V
, no I o t, /,,«. \H sin h(tot)

CO

(2 23)

(2 24)
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where

cos h(cot)V = exp(—Ceo t)
o r n

Ceo (E - E_) + V
no I o

+ co(E — Ex) sin h (cot) — Ceo
o I n

(E - ET) cos h(cot)
o I

Ceo (E - ET) + V
.no I o i/^n

H sin h(cot)
CO

(2 25)

In the equations above,

0) = a) (ll - C2|)2 (2 26)
n ' '

2 2 4 Signal filtering

PINSIM-MODl includes a digital signal filter which may be used, at

the user's option to "smooth" any or all of the following parameters

1 surface heat flux boundary condition for power back-calculation for

the nuclear and/or the ideal system

2 surface temperature boundary condition for power back-calculation

for either the nuclear and/or the ideal system,

3 back-calculated power m the nuclear and/or the ideal system

4 power in the actual system when the actual power is equated to either

the nuclear or the ideal system power

In all cases, the code stores both the filtered and the unfiltered param

eters

The user is allowed the option of processing the parameters using

either a low-pass high-pass, notch or maximum-minimum filter (The

notch filter is a combination of the low- and high-pass filters ) The

equation used by PINSIM-MODl for low-pass filtering of any parameter Z is

7 . . ZFILT(t-At) +BLAtZUNFILT(t)
FILTU; 1 + BTAt

Li

The equation used for high-pass filtering is

. ,M ZFILT(t ~ At) " [ZUNFILT(t ~ At) ~ ZUNFILT(t)]
Fii/r ; 1 + BAt
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where the subscripts FILT and UNFILT are filtered and unfiltered re

spectively The user supplies the low- and high-pass breakpoints (B

and B respectively) The maximum-minimum filter allows the user to
H

limit the allowed range of the selected parameters

2 3 Channel Conservation Equations

PINSIM-MODl solves the conservation-of-energy -mass and -momentum

equations for water-filled coolant channels The method of solution is

similar to that used in the BLAST code X1 As many as 50 water nodes may

be used to represent up to 4 coolant channels

The conservation equations for water node j are as follows

Conservation of energy

dU

—! = H W - H ,nW + Q (2 27)
dt j j-1 j+1 j xj

Conservation of mass

dM

dT1 " Vi - wj (2 28)

Conservation of momentum

dW

j -j-r1 = I44g A (P -P,.)-pgA (z , - z )J dt 6c j j j+1 Kj6 j out,j m y

+

(w.j,)2 (w)2
P ,A , p A
J-1 J-1 J J

(12L |W |w\
1 J 3 1

Du 2p A I
H,J KJ J /

-(fRe +fform^r—'̂ ^l (2 29)

Note that changes of kinetic and potential energy have been neglected

in the conservation-of-energy equation

The water node pressure is considered to be a function of specific

internal energy and density, that is,

Fj -Ku .p)
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2 4 Heat Transfer Correlations, Friction Factor

Correlations, and Tube Properties

In order to solve the conservation equations, values for convec-

tive heat transfer coefficients must be obtained The various corre

lations used to determine the surface heat transfer coefficient are

listed in Table 2 The correlations for departure from nucleate boil

ing (DNB) flux (also given in Table 2) are used as trips to determine

when two-phase correlations beyond DNB rather than the nucleate boil

ing correlation, should be applied Trips from other regimes are based

on quality (e g , from film boiling to superheat forced convection) or

on a comparison of pm surface to bulk fluid temperature drop as calcu

lated by correlations for adjacent regimes For example, if a Dittus-

Boelter correlation m the subcooled forced convection regime results

in a tube wall-to-bulk temperature drop greater than the Thorn nucleate

boiling correlation, but the DNB flux has not been exceeded, the nucle

ate boiling heat transfer correlation is used

Table 2 Heat transfer and DNB flux correlations

Regime Correlation

Subcooled forced convection Dittus-Boelter

Two-phase
1 2

Nucleate boiling Thorn
(subcooled and saturated)

Transition boiling McDonough Milich and King13
Film boiling Dougall Rohsenow 1** Groeneveld

or Morgan16 (.for low flow)

Superheat forced convection Dittus-Boelter

DNB flux W-3,17 Jansen, Levy,18 B and W 19
or Barnett20

These correlations were chosen on the basis that they are ac

ceptable for emergency core cooling system evaluations for light-
water-cooled reactors (10 CFR 50, Appendix K)
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Friction factors are obtained from fits to the Fanning friction

factor curves In the two-phase regions, Martinelli-Nelson two-phase

multipliers or Thom modified Martinelli-Nelson two-phase multipliers are

applied, depending on the pressure

2 5 Equation-of-State and Thermodynamic

Transport Properties

The water equation-of-state is determined by data from the 1967

American Society of Mechanical Engineers (ASME) Steam Tables 21 which

are stored in PINSIM-MODl m tabular form For a series of values of

saturation pressure the tables contain the corresponding values of pf

p , uf u , and TQ In the subcooled region, the code also stores
gig oAl

9u 9H 9T

9P
P

' 9P
P

9P

and, m the superheat region, the code stores

9P 3H 9T

9u
P

' 9P
P

9P

This information was obtained from Refs 22 and 23 The thermodynamic

transport properties of viscosity, conductivity, specific heat and

Prandtl number are determined from fits to the 1967 ASME steam tables

The code applies interpolation and iteration techniques to cal

culate pressure, temperature and the required derivatives using the

above information from values of specific internal energy u and den

sity p known at time t In the single-phase regions, the techniques

are basically those presented in Ref 23

The first step in the pressure search is to compare the density

p to the critical density and the specific internal energy u to the

saturated specific internal energy u at the known density p The

value of u„ is calculated by interpolation on density From this

the state of the water (liquid, two-phase, or vapor) can be determined
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If the water is in the liquid phase, the saturation pressure PgAT

and the derivative 9P/9u| at the known density are determined by

linear interpolation on density from data stored in the tables Then

the pressure is found from

9P
P = P + ——
* *SAT 9u (U ~ USAT}

P

The enthalpy follows because h = u + P/p Nodal temperatures are next

determined using interpolated values from the tables of T and 3T/9p|

at the known density

9T
T = T +
1 XSAT 9P (p - W

P

In the two-phase region, a different search technique is used to

find temperature, pressure, and the required derivatives from known in

ternal energy and density Iterating on nodal pressure, two values of

pressure, P and PR are found such that the corresponding specific vol-
ut p

umes, v and vft, bracket the known specific volume (v = 1/p) that is,

V < V < v0 ,

and are as close to v as desired, that is,

|va - v| <eand |v6 - v| <e , (2 30)

where e is a preset convergence The values of v and v„ are determined

from P and PR by, for example,

u + P v - h (P )

where u and v are known, and the saturation properties at P^ and Pg are

determined by interpolation on pressure using the tables Having found

v and v„, which bracket v and satisfy the restrictions in Eq (2 30),
a 3
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the pressure corresponding to the known u and v is found by interpola

tion

(v - v )
P = P +t 2_r- (Pfl - P ) (2 31)a (vg-va) 3 a

Now the saturation properties at P can be determined

2 6 Channel Boundary Conditions

PINSIM-MODl requires the user to supply tables defining the coolant

channel mlet and outlet flow rate, pressure, and enthalpy for each chan

nel simulated The calculations are driven by mlet and outlet flow rates

if the pressure values in the tables are set equal to zero otherwise

the calculations are driven by inlet and outlet pressures Steady-state

calculations require that both pressure and flow rate be specified at time

equal to 0 0 sec

PINSIM-MODl has the capability, at the option of the user, to time-

average the coolant channel boundary conditions over a user-supplied

interval At The calculation performed by PINSIM-MODl on each property

P (mass flow rate, enthalpy, and pressure) is an approximation of the

equation

P(t) =7- / P(t) dt
az t-At
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3 PROGRAM DESCRIPTION

3 1 Code Structure

During the development of PINSIM-MODl, an effort was made to keep

the code highly modular The code presently is composed of over 150

subroutines written in FORTRAN IV and several subroutines in ASSEMBLY

language The code was developed for IBM computing systems

A structure used with PINSIM-MODl overlays the data input and ini

tialization routines with the calculational routines which are used in

the steady-state and transient phases of problem execution A less ex

tensive scheme overlays several steady-state routines with transient

routines After overlaying, PINSIM-MODl occupies roughly 960 K bytes

of core when compiled with the IBM FORTRAN-H (OPT = 2) compiler

3 2 Code Input and Output

PINSIM-MODl uses the NRTS INP2"* free-format input package to pro

cess the input data The INP package allows the use of easily formatted

and easily modified data decks and supplies the user with easily under

stood data deck error diagnostics

Extensive input data examination has been included in the input

subroutines The code terminates execution of the problem at the end

of data deck input and initialization if any one of several data deck

errors are found Errors that will terminate execution include missing

data cards, problem option logic errors, variables out of proper ranges

and unused data cards

The output of PINSIM-MODl is structured in four areas major edits,

minor edits, plot records, and debug output All are controlled by user-

supplied data Major edits provide detailed summaries of the transient

problem at user-defined intervals, while minor edits provide single-line

summaries of user-selected parameters at user-defined intervals Debug

output can be used to examine certain intermediate terms used in several

phases of the problem solution The user can also have all the minor

edit variable parameters and arrays written to a tape A postprocessing
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plot package has been developed that will plot selected minor edit

variables

3 3 Solution Logic

Primary program control m PINSIM-MODl is retained in the main pro

gram and three major subroutines These major subroutines each direct

execution of each of the three phases of a problem input steady-state

calculations, and transient calculations The mam program does little

more than call these major subroutines A simplified flowchart of the

main program is presented as Fig 2 simplified flowcharts of the steady-

state and transient driver subroutines are included as Figs 3 and 4

Listings of these subroutines are provided in Appendix G

3 3 1 Steady-state solution logic

The PINSIM-MODl problem proceeds from data input and initialization

through the steady-state calculations in three steps First the proper

system powers are scaled down and loaded into the pm nodal power dis

tribution, second, steady-state coolant properties pressure and enthalpy

distributions, and pm temperature distribution are determined and

finally, the power system calculations are initialized A simplified

flowchart of the steady-state solution scheme is presented in Fig 3

Coolant properties and pm temperatures The user supplies initial

pressure and enthalpy estimates for each of the coolant nodes Using

these input estimates the code performs a state search at the beginning

of the steady-state calculations The mass flow rate for each node is

set equal to the appropriate channel inlet flow rate so that the conser

vation of mass equation [Eq (2 28)] is automatically satisfied The

code then determines dW/dt for each coolant node by evaluating the right

side of Eq (2 29) Beginning with the inlet node of each channel the

code adjusts the nodal pressures so that this time derivative is zero

for each node This process is repeated, using adjusted pressures and

original enthalpies until nodal pressures converge

Heat transfer coefficients for each water node are calculated after

the nodal pressure calculations converge Steady-state heat fluxes are
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Fig 2 Simplified PINSIM-MODl mam program flowchart
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set equal to the ratio of the amount of heat generated in the associated

rod level of each coolant node divided by the heat transfer area of that

level and rod surface temperatures are determined An initial tempera

ture distribution estimate based on calculated rod surface temperatures

is made on each level of each pin so that the temperature-dependent

thermal properties may be determined The conduction equation matrix

is solved for rod nodal temperatures using the initial estimate matrix

terms The thermal properties are reevaluated using these temperatures

and an energy balance is performed on each rod node using the updated

matrix terms and the temperatures used to update the matrix If the

energy balance error for any node is greater than a user-supplied limit

the updated conduction equation matrix on the level is solved for nodal

temperatures, the matrix is reevaluated, and the energy balance is recom

puted This process is repeated on each level of each pin until the

energy balance error converges to within user-supplied limits

The steady-state heat fluxes, along with the inlet flow rates and

enthalpies to each coolant channel are used to determine outlet enthal

pies for each coolant node The average nodal enthalpies are then de

termined and compared with the previous estimates of nodal enthalpies

If these differ by more than a preset convergence criterion the code

repeats the iteration on nodal pressures (which was discussed in the

first paragraph of this section) using the new values of nodal enthalpy

Rod temperatures are recalculated by the method previously discussed,

and coolant channel nodal enthalpies are reevaluated This iterative

technique is continued until convergence is achieved on both channel

nodal pressures and enthalpies

Power system initialization If the reactor kinetics initialization

option is selected for the nuclear power system a steady-state reactivity

inventory is performed after coolant channel and pm properties are de

termined This inventory consists in determining the steadv-state reac

tivity inserted by each node in the channel associated with the designated

nuclear pin and by each level of that pin

Back-calculation initialization of system power for either the nuclear

or the ideal electric system is performed on a single level of a designated
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pm The temperature distribution on this level is determined after

the coolant properties and temperature distributions on the other pins

The first step m the back-calculation initialization is the de

termination of the steady-state system power If the surface heat flux

is tabulated, the user-supplied system power is used to determine the

steady-state heat flux and the heat flux table is normalized to this

value If the surface heat flux used in the back-calculation is taken

from another pin model, the user-supplied system power is reset to a

value that will cause the surface heat flux on the back-calculation

level to be equal to the specified boundary conditions

The surface temperature on the back-calculation level is determined

from desired surface conditions Determination of the temperature dis

tribution on this level then proceeds as described in the section titled

"Coolant Properties and Pin Temperatures "

3 3 2 Transient solution logic

The sequence of calculations performed in each cycle of transient

calculations is briefly described below, a simplified flowchart is given

in Fig 4

1 The size of the time step is determined The user may either

specify the step size or allow the code to calculate the required step

size within user-defined limits

2 The average temperature is determined for all regions and levels

of all pins

3 The deformation of each nuclear fuel pin is determined, and the

nodes in the deformed pins are redistributed

4 Inlet and outlet boundary conditions are determined for each

coolant channel Thermal properties of the nodes in the coolant chan

nels are determined, and the terms of the momentum equation for each

channel are calculated

5 Current system power is determined for each system, that power

is distributed to each pin model associated with that system, and tran

sient rod temperature distributions are determined for each system in

turn Unless the nuclear system power is back-calculated, the nuclear
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system and its pins are updated first, followed by the ideal electric

and the actual electric systems and their pms If the nuclear system

power is back-calculated, the ideal electric system is updated first,

followed by the nuclear and actual electric systems

6 Nodal enthalpies are determined for each coolant node, the

terms of the mass and energy conservation equations for each channel

are calculated, and the equations are solved

7 Desired results are output

This sequence is repeated until the elapsed problem time is equal

to the user-supplied problem end time If a fatal error occurs, the

code finishes the current sequence before terminating the job

3 4 Time-Step Size Selection

PINSIM-MODl allows the user to define up to ten time-step size

intervals within a problem For each of these intervals, a user may

either specify the calculational time-step size to be used during the

interval or allow the code to calculate the required time-step size

The algorithms used in PINSIM-MODl to determine the calculational time-

step size are essentially the same as the corresponding algorithms in

RELAP4/MOD5 (Ref 10)
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SAMPLE PROBLEMS

The results of several sample calculations are included as an il

lustration of the capabilities of PINSIM-MODl However these results

are preliminary they do not constitute detailed analyses of any of the

problems discussed The sensitivity of the results to variations in

nodal distributions time-step sizes and time-averaging periods has

not been established Therefore these results should be examined in

a qualitative rather than quantitative sense

4 1 Simulation of an Electric Pin Transient

Sample problem 1 is a simulation of the thermal response of a sin

gle unpowered electric pm to a hydraulic environment similar to that of

a typical LOCE The coolant channel mlet and outlet conditions were

supplied by a RELAP4/MOD5 calculation of the response of a model of the

THTF to test 100 These boundary conditions are presented as Figs 5

and 6

The PINSIM model of the electric pin and coolant channel is illus

trated schematically in Fig 7 The pin was modeled as a stack of

11 axial levels, each of which was adjacent to a coolant node, relevant

dimensions and initial distributions are given in the problem output

(Appendix D)

In addition to samples of the major edit and minor edit output from

sample problem 1, several plots of some data associated with pin level 6

(near the axial center of the pin) and with the coolant channel are pre

sented Figure 8 presents PINSIM-MODl calculated temperatures for sev

eral internal nodes and the surface of level 6 The equivalent mter-

sheath gap conductivity calculated for this problem is given in Fig 9

The pin surface heat flux and surface heat transfer coefficient calcu

lated at level 6 are presented in Figs 10 and 11, respectively Fig

ures 12 and 13 present internal energy and mass flow rates for several

of the coolant channel nodes, including coolant node 6, which was adja

cent to pin level 6
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4 2 Analysis of an Electric Pm Transient

Sample problem 2 illustrates a nuclear pm simulation analysis of

Thermal-Hydraulic Test Facility (THTF) test 105 25 The objective of

the analysis was to generate data that would assist in evaluating the

extent to which the test simulated a concernable nuclear pm transient

The PINSIM-MODl model used test 105 electric pin surface heat flux and

surface temperature (calculated by the ORINC computer code) to back-

calculate equivalent nuclear pm temperatures and equivalent nuclear

pm power

The results presented were calculated using boundary conditions

from axial level E of the electric pm This level corresponds to a

position roughly one-third the distance from the lower end of the heated

region of the pm (the mlet side) to the upper end of the heated region

The heated region in the THTF electric pms is 3 7 m (12 ft) long The

nuclear pm modeled in the problem was essentially the same as the pm

modeled in sample problem 1 a complete description of the pm model may

be found in the partial listing of the problem output (Appendix E)

Figure 14 presents the surface heat flux transient (calculated by

ORINC) used as a boundary condition in this problem, Fig 15 indicates

the surface temperature boundary condition, along with the equivalent

nuclear pm temperature distribution transient calculated by PINSIM-

MODl Figure 16 presents the PINSIM-MODl-calculated equivalent nuclear

pin power Figure 17 shows the time history of the integrated equiva

lent nuclear power, this plot provides a measure of the energy that an

equivalent nuclear system would have to supply to the nuclear pin model

for the nuclear pm to produce the heat flux transient illustrated in

Fig 14 if exposed to the surface temperature transient of Fig 15

(The integrated power data were not calculated by PINSIM-MODl, a post-

processer code was used )

4 3 Electric Pm Power Program

Sample problem 3 illustrates the use of PINSIM-MODl in determining

an electric power program The results were calculated by one of a series
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of PINSIM-MODl jobs executed during the development and analysis of the

electric power program for a test that was to approximate as nearly as

possible a nuclear reactor system LOCA environment as calculated by

RELAP4/M0D5 10

The PINSIM-MODl job was intended to calculate an "ideal" electric

power transient required to force an electric pm to produce a desired

surface heat flux with a specified surface temperature transient The

electric pm model is fully described in the partial listing of the

PINSIM-MODl output, provided as Appendix F

The desired surface heat flux transient is presented in Fig 18,

the specified surface temperature transient is presented in Fig 19,

along with some internal node temperature histories calculated by PIN

SIM-MODl The back-calculated electric power was not allowed to oscil

late to extremes that could not be realized, but was truncated at a

maximum of 125 kW and a minimum of 0 0 kW The resulting ideal power

transient is presented in Fig 20 The best realizable surface heat

flux curve on Fig 18 is the result of PINSIM-MODl's forward calculation

of the heat flux, using the truncated power and the specified surface

temperature as boundary conditions The ideal power transient is trans

lated to a more meaningful curve by integrating the power transient,

smoothing the integral curve slightly, and differentiating the resulting

curve The results of such a translation of the ideal power demand are

presented in Figs 21 to 23
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Appendix A

FORMULATION OF THE CONDUCTION EQUATION MATRIX

The parabolic differential equation used to model the transfer of

heat in a solid with an internal heat source is

/ 3T \ / 3T \ 3T27T Irkl ^j - 2TT ^rkl ^ ^ +q"' =PiCpJ;L ^ (A 1)
rout in

1 i

Integration of Eq (A 1) over an incremental volume V yields

3Tf VkiVTx dVx +J q- dVx =J PlCpi ^ dVi
l i i

Assuming that <\""* P , and C are all constant over V reduces Eq

(A 2) to 1

(A 2)

3T

f VkVTdV + q"'V = p C V ^r1 (A 3)
J i l^iiipiot

V l
l

Application of the divergence theorem to the first term allows this re

sult to be written as

-> -* 3T
^^,- _ „ l

f kiVT dA +^"Vi • piCP Vi 3F
J A i

i

(A 4)
"i ' "" "* l 'id 1 dt

A

Restricting the application of these results to cylindrical geometries

allows expansion of the gradient of T m cylindrical coordinates This

yields

3T, 1 3T -> 3T -> \ -* 3T
i -*•

Ja 2
r + 9+^ Z IdA + q Vx - PlCp Vx g

,4 wi \3r r 38 3Z / ^ i "i p, i 3t
A \ / i

l

C V »r (A 5)
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By assuming that axial and azimuthal temperature gradients are insignif

icant when compared with the radial temperature gradient one can reduce

Eq (A 5) to

/,
-> -y 3T

K§ rdA +q"'Vx =pxC Vx ^
A i

l

(A 6)

With the assumption that k (3T/3r) is a function of r and t only Eq

(A 6) reduces to

3T

2-fTr k £ x-
o o o 3r

3T

2-rrr k I ir-
m in in 3r

3T

+ q'~ V = p C V ir-2
M l l p l dt

r i
in

(A 7)

Assume now that the volumetric properties of the incremental volume

V are located in space on a surface of no thickness at a radius r
l 1

This surface is referred to as a "node " This assumption requires that

the heat flow between adjacent nodes be constant at any r between the

nodal radii Thus,

and

3T

rout 3r
"l+l

in (ri+1/rx)

in

3T

37

"out

T — T

r =*n <r!/ri-l>
in

This assumption also allows us to write

3T T (t) - T (t - At)
i l l

3t At

(A 8)

(A 9)

(A 10)

Inserting the relationships (A 8) (A 9) and (A 10) into Eq (A 7)



yields

k , 27Tl
l-l.i

In (7/r^)
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k 2tt1

(T - T .) + —^^ (T _ T )
1 1—1 o /— /— \ i+l iin (ri+1/rx)

+ q—TTKr^ - r^) = PC TTl(r^ - r^)

T (t) - T (t - At)

At
(A 11)

Factoring out ttI and using an implicit formulation allows Eq (A 11) to

be written as

2k
l-l l [Tx(t) -^^(t)]

£n (ri/ri_1)

2k .,
+ ±*m [T ..(t) -T (t)] +<i:"(*l-*l_i)

*n <r1+l/ri>

T (t) - T (t -|At)
-PCp (rj -r*,,) -i At

Collecting terms in Eq (A 12) yields

2k
l—l i

in (rx/ri_1) Ti-l(t) +

2k
i,i+l

£n (rx+1/rx)

2k
i-l.i

An (ri/rx_1)

PCPi<ri ~ ri-l}
At

Tx(t) +
2k

i,i+l
Ti+l(t)in (rx+1/rx)

- "<" (< " rU> -
pCPi(ri ~ ri-l>

At

T (t - At)

Equation (A 13) may be conveniently written as

A T = B ,

(A 12)

(A 13)

(A 14)
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where A is the tridiagonal coefficient matrix of the system

*i 1

a2 1

0

h 2 °

a2 2 2 3

a3 2 3 3

0

0

33 A

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

where

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

n-3 n-4 an-3 n-3 n—3 n-2
0 0

0 a n in—2 —3 n-2 n-2 an-2 n-1 0

0 0
-1 n-2 an-l n-1 a .

n—1 n

0 0 0 a .
n n—1 n n

2k
i-l,i

i.i £n (rx/rx_1)
PCPi(ri ~ ri-l}

At

2k
i,i+l

in (rx+1/rx)

i,i+l

1,1-1

n,n

2k
i,i+l

in (rx+1/rx)

2k
1-1,1

in (rx/rx_1)

2k
h—1, n

£n (r /r .)
n n—1

pCD (r2 - r2 .)
Pn n n—1

At

- 2/[l/r h,(t + At)] + [in (r /r )/k ]
n t n n n

(A 15)

(A 16)

(A 17)

(A 18)

(A 19)
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T is a column vector of unknowns (nodal temperatures at time t)

T =

n-2

n-1

B is a column vector of knowns

_bl
b2

b3

B =

bn-2

bn-l

b
_ n _

(A 20)

(A 21)

If the nodal heat generation terms <\"' axe. expressed as fractions of
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the total heat generation rate Q, such that

F Q = q
1 ni

the elements of the B vector may be written

b = -F Q(r2 - r2 )
l i^i i—l

"Ai'rl
At

rU>
T (t

and

b =
n

-F Q(r2
n n *i-l> £n(r /r )

n n

r h.(t) k
n f n

x T, (t — At)
b

P CD (r2
n Pn n

At

rn-l>

(A 22)

At) l < n , (A 23)

T (t - At) (A 24)
n
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Appendix B

INTEGRATION TECHNIQUE FOR TRANSIENT SOLUTION

OF CONSERVATION EQUATIONS

Defining N to be the number of water nodes, the conservation equa

tions can be written in state variable form as

Z(t) = f[y_(t)J , (B 1)

where y_ is the 3N column vector of state variables

z = (U±, ,Un, M± Mn, Wx ,Wn) ,

and f.[.y_(t) ] is the 3N column vector of functions determined by the right-

hand sides of Eqs (2 27) to (2 29) The value of the nth state variable

at time t + At, where At is the computational time step, can be written

in terms of state variables at time t by a linearized implicit formula

tion

dy (t + At)
yn(t + At) =yn(t) + (At) —^ , (B 2)

where

dy (t + At)
n dfc =fn[y_(t +At)] =fn[y.(t)] +(At) |_ fn[y_(t)] (B 3)

Applying the chain rule to the d/dt f [j_(t)] term gives

dy (t + At) 3N 3f [y_(t)] dy (t)
-2-Z fnW«)l ♦ (At) T -% fj- CB 4)

m=l Jm

Approximating dy (t)/dt in Eq (B 4) by [yffl(t + At) - ym(t)]/At and sub
stituting Eq (B 4) into Eq (B 2) gives

3N 3f [v_(t)]

^n " (Afc) I ~\ A?m =(At)fn[y.(t)] , (B 5)
m=l Jm
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where Ay = y (t + At) — y (t) This equation can be written in terms
•'n ;n n

of the Jacobian matrix, JjxCt)], as

[I- (At) ^(t)}] Ay_= (At) f[y_(t)] ,

where I is the identity matrix and the £mth element of J is 3fn/3y
= J = £ Jm

Next, each of the conservation equations (2 27 and 2 29) is cast

in the form of Eq (B 5) For example, the conservation of energy

equation for coolant node j [Eq (2 27)] becomes

dU (t)
AU - (At) [H AW . - H ,.AW ] = (At) —j (B 6)

J J J-1 J+1 J dt

Note that H and H in the nodal mlet and outlet enthalpies, have been
J J+1

assumed constant during At so there is no 3(3U/3t)/3H term in Eq (B 6)

Inlet and outlet enthalpies are recomputed at the end of each time step

Writing the momentum Eq (2 29) for water in the form of Eq (B 5)

introduces 3P/3U 3P/3M, 3p/3U and 3p/3M terms However terms con

taining the derivatives of density are orders of magnitude smaller than

terms containing the derivatives of pressure and, therefore are neglected

Also the friction factors are assumed constant during At and are recom

puted at the end of each time step

When all the conservation equations have been written in the im

plicit form of Eq (B 6) terms containing AU AM, AW 3P/3U and 3P/3M

for water nodes have been introduced The AU and AM terms can be elimi

nated from the 3N equations by algebraic manipulation, leaving a system

of equations that may be written

A v = b (B 7)

where v is the N column vector

[AWr , AWJ

The matrices A and b_ are determined by the values at time t of heat

transfer coefficients, friction factors, enthalpies, the derivatives of

pressure with respect to internal energy and mass, and the values of the
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right-hand sides of the conservation equations Once the components of

A and b_ have been determined Eq (B 7) is solved by inverting A From

the resulting values of AW for the water nodes AU AM can be determined

by back-substitution into the conservation equations which were written

in the form of Eq (B 5)
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Appendix C

INPUT DATA DESCRIPTION

C 1 Data Deck Organization

A PINSIM-MODl problem deck consists of a title card, comment cards
(optional), data cards, and a terminator card A listing of the cards
is printed at the beginning of each PINSIM-MODl problem The order of
the title, data, and comment cards is unimportant except that the last
title card or the last data card with a duplicate card number will be

used Each type of card is discussed m this Appendix
When a card format error is detected, a line containing a dollar

sign ($) is located under the character causing the error and a comment

giving the card column of the error is printed An error flag is set
such that input processing continues, but the problem is aborted at the

end of input processing and data initialization

1 Title card A title card must be entered for each PINSIM-MODl

problem A title card is identified by an equal sign (=) as the first
nonblank character The title (the remainder of the title card) is

printed as the second line of every page The title card is normally
placed first m the problem

2 Comment cards An asterisk (*) or a dollar sign ($) appearing

as the first nonblank character identifies the card as a comment card

Blank cards are treated as comment cards The only processing of com

ment cards is printing of contents Comment cards may be placed anywhere

in the input deck

3 Data cards Data cards contain a varying number of fields that

may be integer, floating point or alphanumeric Blanks preceding and
following fields are ignored

The first field on a data card is a card number, which must be an

unsigned integer If the first field has an error or is not an integer,

an error flag is set Consequently, data on the card are not used, and

the card will be identified by the card number m the list of unused data

cards After each card number and the accompanying data are read, the
card number is compared to previously entered card numbers If a matching
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card number is found, the data entered on the previous card are replaced

by the data on the current card If the card being processed contains

only a card number the card number and the data entered on the previous

card are deleted If a card causes replacement or deletion of data a

statement is printed indicating that the card is a replacement card

Comment information may follow the data fields on any data card by

preceding the comment with an asterisk or dollar sign

A number field is started by either a digit (0 through 9) a sign

(+ or — ), or a decimal point ( ) A comma or a blank (with one excep
tion subsequently noted) terminates the number field The number field

has a number part and, optionally, an exponent part A number field with

out a decimal point or an exponent is an integer field, a number field with

either a decimal point, an exponent, or both is a floating-point field

The exponent denotes the power of ten to be applied to the number part

of the field The exponent part has an E or D and a plus or minus sign

followed by a number giving the power of ten These rules for floating

point numbers are identical to those for entering data in FORTRAN E or F

format fields, except that no blanks (one exception) are allowed between

characters Floating-point data punched by FORTRAN programs can be read

To permit reading of floating-point data, a blank following an E or D de

noting an exponent is treated as a plus sign Acceptable ways of entering

floating-point numbers, all containing the quantity 12 45, are illustrated

by the following six fields 12 45 +12 45 1245+2 1 245+1 1 245E1

and 1 245E+1 A field starting with a letter is an alphanumeric field

and is terminated by a comma a blank or the end of the card All char

acters are allowed except commas and blanks

4 Continuation cards Data on a card may be continued on a con

tinuation card by entering a plus sign as the first nonblank character

on the continuation card A field starting on a card must be completed
on that card and may not continue to the next card The plus sign indi

cating the continuation card is not considered part of the first data

field on the continuation card and may be placed alone or adjacent to

the first data field Continuation cards themselves may be continued
In subsequent processing, data on continuation cards are treated as if

the data were all entered on one card
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5 Terminator cards The input data for a PINSIM-MODl problem is

terminated by a period card The period card has a period as the first

nonblank character Comments may follow the period on the period card

C 2 Data Card Summary

Card 100000 Job Control Card

1 IDJOB JOB TYPE FLAG

= 0 steady-state problem only

= 1 transient, generate no plot/restart tape

= 2 transient, generate a plot/restart tape on unit 1

= 3 same as 2, but start problem from old plot/restart

tape on unit 1

2 RSTRTM RESTART TIME

Time at which job type 3 is to be restarted

3 ENDT Problem end time (sec)

4 NTIM Number of time-step size groups (NTIM _< 10)

C 2 1 Problem dimensions and options

Card 100100 System Control Flags

1 INUCFL Nuclear System Flag

= +N Power is tabulated vs time

are required )

= 0 System is off

= —1 Normalized power by point kinetics

others are required )

= -2 Back-calculate power (Card 500100 and others are

required

2 IIDLFL Ideal Electric System Flag

= +N Power is tabulated vs time (Card 699000 and others

are required )

= 0 System is off

= —1 Back-calculate power (Card 600100 and others are

required )

(Card 599000 and others

(Card 510000 and
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IACTFL Actual Electric System Flag

= +N Power is tabulated vs time

are required )

= 0 System is off

= —1 Power follows another system (Card 700100 is re

quired )

(Card 799000 and others

Card 100200 Steady-State Power

1 PNUC Nuclear System Power (MW)

2 PIDL Ideal Electric System Power (kW)

3 PACT Actual Electric System Power (kW)

Card 100300 Problem Dimensions

1 NPINS Number of pms in the problem

2 NCHAN Number of channels in the problem

Card 100001 Time-Step Group Cards

NTIM (on card 100000) cards are required where 1=12, , NTIM

1 TIME Time at which group begins (Must equal 0 0 on card 100301 )

2 DTMIN Minimum allowable step size (sec)

3 DTMAX Maximum allowable step size (sec)

4 ITIMFL Time step control flag

= +1 Calculate step size

= +2 Step size = DTMIN

= +3 Step size = DTMAX

Card 100400 Convergence Limits

MAXTHT

EPSTHT

MAXSST

EPSSST

Maximum number of energy-balance iterations to be allowed

in determining the transient pm temperature distributions

Allowable energy-balance error in determining the transient

pin temperature

Maximum number of energy-balance iterations to be allowed

in determining the steady-state distribution

Allowable energy-balance error in determining the steady-

state distribution
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5 MAXBKQ Maximum number of energy-balance iterations to be allowed
in determining the back-calculation temperature distribution

6 EPSBKQ Allowable energy-balance error in determining the back-

calculation temperature distribution

C 2 2 Edit Options

Card 200000 Debug Output Flags

(This card is optional no debug output will be printed if it is omitted )

1 NDBUG Device to which debug output will be printed

2 ITDBUG Time-step size calculation output flag

=0 No output

= 1 Initial ratios, final ratios

= 2 Initial ratios, final ratios and diagnostics

3 ICDBUG This option is not yet operational

4 IHDBUG Heat transfer output flag

=0 No output

= 1 Tridiagonal elements of the matrix

= 2 Tudiagonal elements of the matrix plus intermediate

matrix terms

= 3 Tridiagonal elements of the matrix plus intermediate

matrix terms plus material properties

5 INDBUG Nuclear power calculation output flag

=0 No output

If INUCFL = -1 (on Card 100100) and INDBUG

= 1 Components of reactivity calculated from each level

of NKINPN (on Card(510000)

If INUCFL = -2 (on Card 100100) and INDBUG

= 1

= 2

IPDBUG

Surface conditions used in back-calculation and modi

fied matrices

Surface conditions used in back-calculation and modi

fied matrices plus tridiagonal matrix elements (Out

put after convergence )

Pin deformation calculation output (Options not yet opera

tional )
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7 IADBUG Ideal electric power back-calculation output

=0 No output

= 1 Surface conditions used in back-calculations and modi

fied matrices

= 2 Surface conditions used in back-calculation, modified

matrices, and tridiagonal matrix elements (Output

after convergence )

8 IIDBUG Actual electric power calculation output

=0 No output

If IACTFL = -1 (on Card 100100) and IFOLFL = -1 (on Card 700100) and

IADBUG

= 1 Rod heater resistances, ideal voltage, and actual

voltage

9 IFDBUG Debug output frequency control flag

=0 No debug output (regardless of settings of other flags)

= 2 Output for transient calculations only

= 3 Output for steady-state and transient calculations

Card 210000 Minor Edit Control Card

1 MINOUT Logical unit to which minor edits will be routed

2 NMIN Number of time steps between minor edits

3 DELMIN Elapsed time between minor edits

Note If NMIN = 0 and DELMIN #00 DELMIN controls the output if

NMIN =£ 0 and DELMIN =0 0, NMIN controls the output If neither NMIN

nor DELMIN are set equal to 0, NMIN controls the output

Card 210001 Minor Edit Key Card

Enter up to nine minor edit variable keys and, where appropriate the

dimensions of array members Enter only the first four characters of

each key Valid minor edit keys are listed in Table C 1 Array dimen

sions should be enclosed in parentheses and separated by colons Minor

edit key groups (l e , keys and dimensions) must be separated by semi

colons Current problem time is automatically minor edited
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Table C 1 Minor edit variable keys

Symbol Definition

APNPOW Average system pin power

DELT Calculational time-step size

DOTMW Temporal derivative of nodal total mass

DOTUW Temporal derivative of nodal internal energy

DOTWW Temporal derivative of nodal mass flow rate

DPDMW Derivative of pressure with density at constant
energy density

DPDUW Derivative of pressure with internal energy at
constant density

DTDMW Derivative of temperature with density at con
stant energy density

DTDUW Derivative of temperature with internal energy
at constant density

E Demand voltage for inverse calculation of system
power

EACT System voltage

ESUBI Demand voltage for forward calculation of sys
tem power

GAPH Gas gap heat transfer coefficient

GAPK Equivalent gas gap conductivity

GM Nodal gas mass

H Nodal enthalpy

HCFC Mass flux

HIN Nodal inlet enthalpy

HINL Channel inlet enthalpy

HOUT Channel outlet enthalpy

HTCIDL System back-calculation surface heat transfer
coefficient

HTCNUC Back-calculation surface heat transfer coeffi
cient

HTCW Surface heat transfer coefficient

IDNB DNB correlation selection parameter

IHT Surface heat transfer mode

PACT System power

PHIIDL System back-calculation surface heat flux

PHINUC System back-calculation surface heat flux

PHIW Surface heat flux

PIDL System power

PINL Channel inlet pressure

Problem unit
Maximum

dimensions

Power system (3)

Problem (50)

Coolant node (50)

Coolant node (50)

Coolant node (50)

Coolant node (50)

Coolant node (50)

Coolant node (50)

Coolant node (50)

Actual system

Actual system

Actual system

Pin level (4 20)

Pm level (4 20)

Coolant node (50)

Coolant node (50)

Coolant node (50)

Coolant node (50)

Coolant channel (4)

Coolant channel (4)

Ideal system

Nuclear system

Pin level (4 20)

Coolant node (50)

Pm level (4 20)

Actual system

Ideal system

Nuclear system

Pin level (4 20)

Ideal system

Coolant channel (4)
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Table C 1 (continued)

Symbol Definition

PINPOW Pin power

PNUC System power

POUT Channel outlet pressure

POVPA Axial power fraction

POWLVL Power generated on axial level

PWAT Nodal pressure

QDOTV Heat generation rate

QUAINL Enthalpy-based channel inlet quality

QUAOUT Enthalpy-based channel outlet quality

RESACT Current heater resistance of actual pin

RESIDL Current heater resistance of ideal pin

RKINL Channel inlet friction factor

RKOUT Channel outlet friction factor

SRFIDL System back-calculated surface temperature

SRFNUC System back-calculated surface temperature

TAU Elapsed problem time

TEMINL Channel inlet temperature

TEMOUT Channel outlet temperature

TH20 Nodal temperature

TMASSW Nodal total mass

TMPIDL System back-calculation sink temperature

TMPNUC System back-calculation sink temperature

TNOD Node temperature

TPHI Weighted surface heat flux

TTUBWS Pin surface temperature

UBARW Nodal internal energy

VSPBAR Nodal specific volume

VSPINL Channel inlet specific volume

VSPOUT Channel outlet specific volume

VZERO Initial rate of change of EACT in this time step

W Nodal mass flow rate

WINL Channel inlet flow rate

WM Nodal water mass

WOUT Channel outlet flow rate

X Enthalpy-based nodal quality

XL Mass-based nodal quality

Problem unit
Maximum

dimensions

Pin (4)

Nuclear system

Coolant channel (4)

Pin level (4 20)

Pin level (4 20)

Coolant node (50)

Pin level node (4 20 20)

Coolant channel (4)

Coolant channel (4)

Actual system

Ideal system

Coolant channel (4)

Coolant channel (4)

Ideal system

Nuclear system

Problem

Coolant channel (4)

Coolant channel (4)

Coolant node (50)

Coolant node (50)

Ideal system

Nuclear system

Pin level node (4 20 20)

Pin level (4 20)

Pin level (4 20)

Coolant node (50)

Coolant node (50)

Coolant channel (4)

Coolant channel (4)

Actual system

Coolant node (50)

Coolant node (50)

Coolant node (50)

Coolant channel (4)

Coolant node (50)

Coolant node (50)
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Card 220000 Major Edit Control Card

1 MAJOUT Logical unit to which major edits are to be routed

2 NMAJ Number of time steps between major edits

3 DELMAJ Elapsed time between major edits

Note If NMAJ = 0 and DELMAJ #0 0, DELMAJ controls the output, if

NMAJ # 0 and DELMAJ =0 0, NMAJ controls the output If neither NMAJ

nor DELMAJ are set equal to 0, NMAJ controls the output

Card 230000 Plot Control Card (Required if IDJOB on card 100000 is 2

or 3)

1 NPLT Number of time steps between plot record output

2 DELPLT Elapsed time between plot records

Note If NPLT = 0 and DELPLT #00 DELPLT controls the output, if

NPLT # 0 NPLT controls the output if both NPLT and DELPLT are 0, no

plot record is written Plot records are written to logical unit 1

Card 240000 Restart Record Control Card (Required if IDJOB on card

100000 is 2 or 3)

1 NRST Number of time steps between restart record output

2 DELRST Elapsed time between restart records

Note If NRST = 0 and DELRST #0 0, DELRST controls the output, if

NRST # 0, NRST controls the output If both are 0, no restart record

is written •- Restart records are written to logical unit 1

C 2 3 Hydraulics data

Card 300100 Miscellaneous Hydraulics Parameters

1 METHOD Flag for Hydraulics Solution Method

= 0 Implicit method

= 1 Explicit method

2 TWCHG Allowable water temperature change before recalculating

thermotransport properties

3 DELTBC Period over which the boundary conditions are to be time-

averaged
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Card 3010II Coolant Node Description for Node II

This card, along with card 3020II, is required to define each coolant

node in the problem The node number (II) must be sequential (II = 01,

02, 03, ) The maximum II cannot exceed 50 Each coolant node de

scribed by these cards must be associated with a pin level (see NODWAT

on card 4MNN00)

Pressure Guess (psia) for Steady-State Search

Enthalpy Guess (Btu/lb ) for Steady-State Search

Flow Area (ft2)

Axial Length of Water Node (ft)

Node Volume (ft3)

Inlet Position (0 = Bottom, 1 = Top )

Outlet Position (0 = Bottom 1 = Top )

Upstream Water Node Number (20N if Node II is the inlet for

the channel associated with Pm Number N)

Downstream Water Node Number (21N if Node II is the outlet

for the channel associated with Pm Number N)

1 PWAT

2 H

3 FLOAW

4 TUBLEN

5 TUBVOL

6 TUBLIN

7 TUBOUT

8 NUPW

NDOWNW

Card 3020II Hydraulic Input for Node II

This card, along with Card 3010II, is required to define each coolant

node in the problem The node number (II) must be sequential (II = 01

02 03, ) The maximum II cannot exceed 50 Each coolant node de

scribed by these cards must be associated with a pm level (see NODWAT

on Card 4MNN00)

Mass Flow Rate (lb /sec)
m

Form Loss Coefficient

Relative Surface Roughness

Hydraulic Diameter (in )

DNB Flux Flag

= 1 or 4 Correlation is supplied by user

is required )

= 2 or 5 Use W-3, Jansen, Levy correlation

is required )

= 3 or 6 Use B & W-2, Barnett, Modified Barnett

1 W

2 FINPFP

3 EOVERD

4 TUBEHD

5 IDNB

(Card 303001

(Card 303001
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If 1 2 or 3 is entered, the code will not return to nucleate boiling

once DNB has occurred If 4, 5, or 6 is entered, the code will return

to nucleate boiling once DNB has occurred

6 H3 Minimum Post-DNB Heat Transfer Coefficient (Btu/hr-ft2-°F)

7 IGR Film Boiling Correlation Switch

= 0 Dougall-Rohsenow

= 1 Groeneveld

Card 303001 DNB Correlation Input Card

(This card is required if any IDNB on Card 3020II is equal to 1 2 4

or 5 )

1 B0(1) DNB Flux (Btu/hr-ft2) for Zero Quality

[This is used only for IDNB (on Card 3020II) = 1 or 4 ]

2 BO(2) Quality at which DNB Occurs

[This is used only for IDNB (on Card 3020II) = 1 or 4 ]

3 BO(3) Quality at which DNB Flux Becomes Zero

[This is used only for IDNB (on Card 3020II) = 1 or 4 ]

4 BO(4) "E Factor" in Jansen-Levy Correlation (See Ref 16 )

[This is used only for IDNB (on Card 3020II) = 2 or 5 ]

Card 31N000 Channel Inlet Condition Data

This card is required if NCHAN (on Card 100300) is not equal to 0 This

card defines the coolant inlet boundary conditions for the channel asso

ciated with Pm Number N NPINS (on Card 100200) cards are required where

N = 1, 2, , NPINS Up to 200 sets of entries (800 numbers) are allowed

1 TIME Time (sec)

2 TWINL Mass Flow Rate (lb /sec)
m

3 TPINL Pressure (psia)

4 THINL Enthalpy (Btu/lb )
m

Card 32N000 Channel Outlet Condition Data

This card is required if NCHAN (on Card 100300) is not equal to 0 This

card defines the coolant channel outlet boundary conditions for the chan

nel associated with Pm Number N NPINS (on Card 100200) cards are
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required where N = 1, 2,

numbers) are allowed

NPINS Up to 200 sets of entries (800

1 TIME Time (sec)

2 TWOUT Mass Flow Rate (lb /sec)
m

3 TPOUT Pressure (psia)

4 THOUT Enthalpy (Btu/lb )
m

C 2 4 Pin data

Card 4M0000 Pm Constants and Flags

NPINS (on Card 100300) cards are required, where M = 1, 2, NPINS

ISYS

POWFAC

IGAPFL

System Identification Flag

= 1 Nuclear system

= 2 Ideal electric system

= 3 Actual electric system

2 1 An Input Dummy

If I > 0 NLVL = 1, number of axial levels to be modeled (1 <_ NLVL < 20 )

If I > 0, Flag indicates that Pm M is identical to Pm I (except for

the ISYS designation)

Use of this option requires that no other cards m the 4M0000 series be

supplied except Card 4M0001

3 NMAT Number of Materials to be Modeled in Pm M

4 IPOW PIN Power Flag

> 1 Indicates pin power is tabulated vs time Card

4M0003 is required

= +1 Indicates pm power is to be determined as a fraction

of the appropriate system power

= 0 Indicates the pin is dead (no power)

= -N Indicates that pin power is equal to that of Pin

Number N

Pin Power Peaking Factor, equal to the ratio of pm power

to average system pm power

Gap Calculation Flag

> 0 Indicates gap conductivity is tabulated vs tempera

ture (Card 4M0019 is required )
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= 0 Indicates no gap in pm

= —1 Indicates linear expansion gap model is to be used

(Card 4M0010 is required )

= —2 Indicates GAPHTR Subcode is to be used to determine

gap conductivity (Cards 4M0012 and 4M0013 are re

quired )

7 INFLAG Internal Pin Data Flag

(If ISYS = 1, INFLAG refers to flux depression factors )

> 0 Flux depression factors tabulated (Card 4M0020 is

required )

= 0 Flux depression factors are not used

(If ISYS = 2 or 3, INFLAG refers to heater element resistances )

> 0 Resistance is tabulated vs temperature (Card 4M0020

is required )

= 0 Resistance values are not used

= —1 Resistance is constant (Card 4M0020 is required )

8 ORIFAC Associated channel orificmg factors factor by which the

associated channel boundary condition flow rates (Cards

31N000 and 32N000) should be multiplied to determine the

channel's mlet and outlet flow rates

9 IDFORM Pin Deformation Flag (Nuclear system only )

= 1 Pin is allowed to deform (Free Thermal Expansion )

= 0 Pm does not deform

Card 4M0001 Water Node Array Data

This card is required if I (Parameter 2 on Card 4M0000) is less than 0

If this is the case, defining the coolant nodes associated with Pm M is

necessary This card performs that task Enter NLVL (on Card 4N0000,

where N = 1 and I is Parameter 2 on Card 4M0000) coolant node numbers

These will be assigned in sequence to each level of Pin M, the first node

number will be assigned to Level 1, the second to Level 2, etc

Card 4M0003 Pin Power Card

NPINS (on Card 100300) cards are required, where M = 1, 2, , NPINS

Card 4M0003 is required only if IPOW (on Card 4M0000) > 1 Enter IPOW
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(on Card 4M0000) ordered pairs of time (sec) and pm power (kW)

Card 4M0010 Linear Gap Data

NPINS (on Card 100300) cards are required where M = 1 2, NPINS

Card 4M0010 is required only if IGAPFL (on Card 4M0000) = -1

Bias gap width (mils)

Inner surface bias temperature ( F)

Outer surface bias temperature ( F)

Maximum temperature (°F) for use of expansion coefficients

without extrapolation

• Coefficients used in the linear expansion gap model

1 GAPB

2 TINB

3 TOTB

4 TMAX

5 M
6 C2 •

7 C3 J
Card 4M0()12 Internal Gas and Plenum Data

NPINS (on Card 100300) cards are required, where M = 1, 2 NPINS

Card 4M0012 is required only if IGAPFL (on Card 4M0000) = -2

1 GSMS Amount of gas in Pm M (g-moles)

2 PO Cold state pm gas pressure (psia)

Card 4M0013 Gas Composition Data

NPINS (on Card 100300) cards are required where M = 1, 2

Card 4M0013 is required only if IGAPFL (on Card 4M0000) = -2

1 GMIX(l) Fraction of helium

2 GMIX(2) Fraction of argon

3 GMIX(3) Fraction of krypton

4 GMIX(4) Fraction of xenon

5 GMIX(5) Fraction of hydrogen

6 GMIX(6) Fraction of nitrogen

7 GMIX(7) Fraction of water vapor

Card 4M0014 Gap Parameters

NPINS (on Card 100200) cards are required, where M = 1, 2,

Card 4M0014 is read only if IGAPFL (on Card 4M0000) = -3

NPINS

NPINS
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2 RUFF

3 FNFLUX

4 TFNFLX
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Arithmatic mean roughness of cladding (cm)

Arithmatic mean roughness of the fuel (cm)

Average fast neutron flux (m2/sec)

Time span of fast flux (sec)

Card 4M0019 Explicit Gap Data

NPINS (on Card 100300) cards are required where M = 1 2 , NPINS

Card 4M0019 is required only if IGAPFL (on Card 4M0000) > 0

Enter IGAPFL (on Card 4MO000) ordered pairs of temperature (°F) and gap

conductivity (Btu/sec-ft-°F)

Card 4M0020 Pin Internal Data

NPINS (on Card 100300) cards are required where M = 1 2

Card 4M0020 is required if INFLAG (on Card 4M0000) # 0

* If ISYS = 1 (on Card 4M0000) enter INFLAG ordered pairs of radius

(ft) and relative flux depression factor

* If ISYS = 2 or 3 (on Card 4M0000) and INFLAG > 0 enter INFLAG or

dered pairs of temperature ( F) and heater pm resistance (fi)

* If ISYS = 2 or 3 (on Card 4M0000) and INFLAG = —1, enter constant

heater pm resistance

Card 4MNN00 Level Data

NLVL (on Card 4M0000) cards are required for each Pm M where M = 1

2 , NPINS and NN = 1, 2, , NLVL

Number of radial regions to be modeled on this level

(1 < NREG < 10 )

Axial power fraction

(The code will normalize the POVPA values found on all the

level data cards associated with Pin M so that their sum

will equal 10)

Axial length of this level (ft)

Number of the associated water node

(The associated water node is defined by Cards 3010II and

3030II, where II = NODWAT )

NREG

POVPA

ZLNGTH

NODWAT

NPINS
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Card 4MNNPP Region Data

NREG (on Card 4MNN00) cards are required for each level NN where NN =

1, 2, , NLVL (on Card 4M0000), M = 1, 2, , NPINS (on Card 100300)

and PP - 1, 2, , NREG (on Card 4MNN00)

1

2

3

RINREG

ROTREG

POVP

NNOD

MATREG

Radius (ft) of inner surface of region

Radius (ft) of outer surface of region

Fraction of level power generated in this region

(The code will normalize the POVP values found on all the

region data cards associated with Level NN of Pm M so that

their sum will equal 10)

Number of nodes to be placed in region

(The total number of nodes distributed on Level NN must not

exceed 20 )

Region material identification number

(0 < MATREG < NMAT on Card 4M0000 )

Card 4M9N00 Material Constants

NMAT (on Card 4M0000) cards are required for each pin M where M = 1

2, , NPINS and N = 1, 2, , NMAT

1 IMAT Known material flag

= 0 Material is unknown input property cards 4M9N10

4M9N20, and 4M9N30 are required

= 1 Material is uranium dioxide (Card 4M9001 is required )

= 2 Material is Zircaloy-4

= 3 Material is BN3

= 4 Material is MgO

= 5 Material is Inconel

= 6 Material is cupro-nickel

= 7 Material is stainless steel 316

= 8 Material is a gas gap

2 NPROPS Number of properties for which data are input (Must
equal 3 )

3 TMELT Material melting point C°F)
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Card 4M9001 U02 Fuel Data

NPINS (on Card 100300) cards are required, where M = 1 2 NPINS

Card 4M9001 is required if any IMAT (on Card 4M9N00) = 1

1 BU Fuel burnup (MWsec/kg)

2 FRP02 Weight fraction of Pu02 in the fuel

3 FRADEN Fractional density of the fuel (Default is 0 94 )

4 CONINP Conductivity integral (W/m-K) (Default is 0 97 )

Card 4M9N10 Thermal Conductivity Data Card 1

NMAT (on Card 4M0000) cards are required for each Pm M where M = 1,

2 , NPINS and N = 1, 2, NMAT Card 4M9N11 is required

1 IMATFL Material calculation flag

= —1 The property is constant

= 0 The property has polynomial expansion with temperature

> 0 The property is tabulated vs temperature

2 TMATLO Lower limit of the range of valid temperatures for this

property of this material on this pin If the temperature

is less than TMATLO the property will be evaluated using

TMATLO

3 TMATHI Upper limits of the range of valid temperatures for this

property of this material on this pin If the temperature

is greater than TMATHI the property will be evaluated

using TMATHI

Card 4M9N11 Thermal Conductivity Data Card 2

NMAT (on Card 4M0000) cards are required for each Pin M, where M = 1,

2,

A

*

NPINS and N = 1, 2, NMAT

If IMATFL (on Card 4M9N10) = —1, enter a constant

If IMATFL (on Card 4M9N10) = 0, enter the following

1 Polynomial constant coefficient

2 Polynomial coefficient of temperature (T)

3 Polynomial coefficient of T2

4 Polynomial coefficient of T3

j Polynomial coefficient of T1*
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* If IMATFL (on Card 4M9N10) > 0, enter IMATFL ordered pairs of tem

perature (°F) and thermal conductivity (Btu/hr-ft- F)

Card 4M9N2Q Specific Heat Capacity Data Card 1

NMAT (on Card 4M0000) cards are required for each Pin M, where M = 1

2, , NPINS and N = 1, 2, , NMAT Card 4M9N21 is required

1 IMATFL Material calculation flag

= —1 The property is constant

= 0 The property has polynomial expansion with temperature

> 0 The property is tabulated vs temperature

2 TMATLO Lower limit of the range of valid temperatures for this

property of this material on this pm If the temperature

is less than TMATLO the property will be evaluated using

TMATLO

3 TMATHI Upper limit of the range of valid temperatures for this

property of this material on this pm If the temperature

is greater than TMATHI, the property will be evaluated

using TMATHI

Card 4M9N21 Specific Heat Capacity Data Card 2

NMAT (on Card 4M0000) cards are required for each Pm M where M = 1,
2, , NPINS and N = 1, 2, , NMAT

* If IMATFL (on Card 4M9N20) = -1 enter a constant

If IMATFL (on Card 4M9N20) = 0, enter the following

1 Polynomial constant coefficient

2 Polynomial coefficient of temperature (T)

3 Polynomial coefficient of T2

4 Polynomial coefficient of T3

5 Polynomial coefficient of Th

If IMATFL (on Card 4M9N20) > 0, enter IMATFL ordered pairs of tem

perature (°F) and specific heat capacity (Btu/lb -°F)

A

m

Card 4M9N30 Density Data Card 1

NMAT (on Card 4M0000) cards are required for each Pin M, where M = 1,
2, , NPINS and N = 1, 2, , NMAT Card 4M9N31 is required
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1 IMATFL Material calculation flag

= —1 The property is constant

= 0 The property has polynomial expansion with temperature

> 0 The property is tabulated vs temperature

2 TMATLO Lower limit of range of valid temperatures for this property

of this material on this pm If the temperature is less

than TMATLO the property will be evaluated using TMATLO

3 TMATHI Upper limit of range of valid temperatures for this property

of this material on this pm If the temperature is greater

than TMATHI, the property will be evaluated using TMATHI

Card 4M9N31 Density Data Card 2

NMAT (on Card 4M0000) cards are required for each Pm M where M = 1

2, NPINS and N = 1, 2, , NMAT

* If IMATFL (on Card 4M9N30) = -1, enter a constant

* If IMATFL (on Card 4M9N30) = 0, enter the following

1 Polynomial constant coefficient

2 Polynomial coefficient of temperature (T)

3 Polynomial coefficient of T

4 Polynomial coefficient of T

5 Polynomial coefficient of T

* If IMATFL (on Card 4M9N30) > 0, enter IMATFL ordered pairs of tem

perature (°F) and density (lbm/ft )

C 2 5 Nuclear power system data

Card 500010 Nuclear System Dimensions

This card is required if INUCFL (on Card 100100) # 0

1 INPOWX Power table flag

=0 No tabulated power

> 0 Number of entries in power table

2 NNPINS Number of fuel pins included in the nuclear system (The

nuclear system power will be divided by this number to de

termine the average nuclear system pm power )

3 NNCHAN Dummy parameter not in use
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Card 500050 Nuclear System Orders of Interpolation

This card is optional if it is omitted, all tables will be interpolated

with a first-order polynomial (linear interpolation)

1 NRPNUC Nuclear system power table (Card 599000) order of inter

polation

2 NRPHIN Nuclear system back-calculation surface heat flux table

(Card 500121) order of interpolation

3 NRTMPN Nuclear system back-calculation surface temperature table

(Card 500141) order of interpolation

4 NRHTCN Nuclear system back-calculation heat transfer coefficient

table (Card 500131) order of interpolation

5 NRDUMN Dummy parameter not in use

Card 500100 Back-Calculation Card

This card is required if INUCFL (on Card 100100) = —2

INBCK

NNPBCK

NNLBCK

DTNUC

Back-calculation flag

= 1 Surface conditions supplied (Card 500110 is required )

< 0 Power of pm NNPBCK is equal to that of the pin whose

number is INBCK

The number of the pm in the input deck that will be used

to back-calculate the power

The number of the axial level of pin NNPBCK at which the

power back-calculation will be performed

Period over which surface conditions should be time-averaged

for the back-calculation

Card 500110 Back-Calculation Condition Flag Card

This card is required if INUCFL (on Card 100100) = -2

1 INQFL Boundary condition heat flux flag

> 0 Boundary condition heat flux is tabulated (Card

500121 is required )

= —1 Boundary condition heat flux is taken from another

pm in the problem (Card 500120 is required )
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2 INHFL Surface heat transfer coefficient flag

> 0 Surface heat transfer coefficient is tabulated (Card

500131 is required )

= —1 Surface heat transfer coefficient is taken from another

pm in the problem (Card 500130 is required )

= 0 Surface heat transfer coefficient is ignored, and the

surface temperature is set equal to the boundary con

dition temperature

3 INTFL Boundary condition temperature flag

> 0 Boundary condition temperature is tabulated (Card

500141 is required )

= —1 Boundary condition temperature is taken from another

pm in the problem (Card 500140 is required )

Card 500120 Boundary Condition Heat Flux Link Card

[This card is required if INUCFL (on Card 100100) = -2 and if INQFL (on

Card 500110) = -1 ]

1 NPQN The number of the pin from which the boundary condition heat

flux is to be taken

2 NLQN The number of the level of the pin from which the boundary

condition heat flux is to be taken

Card 500121 Boundary Condition Heat Flux Table Card

[This card is required if INUCFL (on Card 100100) = -2 and if INQFL (on

Card 500110) > 0 ]

Enter time (sec) and relative boundary condition heat flux values in

INQFL (on Card 500110) ordered pairs

Note Boundary condition heat flux table will be normalized to a value

equal to the calculated steady-state heat flux at time (T) = 0

Card 500130 Surface Heat Transfer Coefficient Link Card

[This card is required if INUCFL (on Card 100100) = -2 and if INHFL (on

Card 500110) = -1 ]
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1 NPHN The number of the pm from which the surface heat transfer

coefficient is to be taken

2 NLHN The number of the level of the pm from which the surface

heat transfer coefficient is to be taken

Card 500131 Surface Heat Transfer Coefficient Table Card

[This card is required if INUCFL (on Card 100100) = -2 and if INHFL (on

Card 500110) > 0 ]

Enter INHFL (on Card 500110) ordered pairs of time in seconds and sur

face heat transfer coefficient (Btu/hr-ft2- F) values

Card 500140 Boundary Condition Temperature Link Card

[This card is required if INUCFL (on Card 100100) = -2 and if INTFL (on

Card 500110) = -1 ]

1 NPTN The number of the pm from which the boundary condition tem

perature is to be taken

2 NLTN The number of the level of the pin from which the boundary

condition temperature is to be taken

3 NNTN Boundary condition temperature source flag

= 0 The boundary condition temperature is taken from the

coolant node NODWAT (on Card 4MNN00 where M = NPTN

and NN = NLTN)

= —1 The boundary condition temperature is taken from the

surface of the pin whose number is NPTN NLTN

Card 500141 Boundary Condition Temperature Table Card

[This card is required if INUCFL (on Card 100100) = —2 and if INTFL (on

Card 500110) > 0 ]

Enter time (sec) and boundary condition temperature (°F) in INTFL (on

Card 500110) ordered pairs

Card 500200 Nuclear Back-Calculation Power Filter Card

[This card is required if INUCFL (on Card 100100) = -2 ]
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1 BPNUCL Low-pass filter breakpoint for back-calculated power (or

minimum value)

2 BPNUCH High-pass filter breakpoint for back-calculated power (or

maximum value)

3 IPNUCF Filter flag

=0 No filter

= 1 Low-pass filter only

= 2 High-pass filter only

= 3 Notch filter

= 4 Maximum value—minimum value filter

Card 500210 Nuclear Back-Calculation Surface Heat Flux Filter Card

[This card is required if INUCFL (on Card 100100) = -2 ]

1 BPHINL Low-pass filter breakpoint for surface heat flux (or mini

mum value)

2 BPHINH High-pass filter breakpoint for surface heat flux (or

maximum value)

3 IPHINF Filter flag

=0 No filter

= 1 Low-pass filter only

= 2 High-pass filter only

= 3 Notch filter

= 4 Maximum value—minimum value filter

Card 500220 Nuclear Back-Calculation Temperature Filter Card

[This card is required if INUCFL (on Card 100100) = -2 ]

1 BTMPNL Low-pass filter breakpoint for temperature (or minimum value)

2 BTMPNH High-pass filter breakpoint for temperature (or maximum

value)

3 ITMPNF Filter flag

=0 No filter

= 1 Low-pass filter only

= 2 High-pass filter only

= 3 Notch filter

= 4 Maximum value—minimum value filter
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Card 510000 Kinetics Flags and Constants

[This card is required if INUCFL (on Card 100100) = -1 ]

1 NODEL Power calculation flag

= 1 Six groups of delayed neutrons

= 2 Six groups of delayed neutrons plus eleven gamma

emitters

= 3 Six groups of delayed neutrons plus eleven gamma

emitters plus U-239 and Pu-239

2 KMUL Multiplying factor for decay energy

= 0 Use ANS decay energy release rates

# 0 Multiply ANS rates by 1 2

3 BOVL 3/A, effective delayed neutron fraction per mean lifetime

(sec-1)

4 RHOIN Initial reactivity ($)

5 UDUF U-238 atoms consumed per U-235 atoms fissioned (Default

is 1 0 )

6 PROMPT Fraction of total power released at time of fission

(If NODEL = 1, default is 1 0 )

(If NODEL = 2 or 3, default is 0 93001 )

7 IRHOFL Reactivity calculation flag

> 0 Total system reactivity is tabulated (Card 511099

is required )

= 0 Reactivity is determined by adding the contributions

of feedback from Pm NKINPN and its associated channel

and tabulated control reactivity (Card 514099 is

required )

8 IFDBCK Feedback flag

= 0 Weighting coefficients same as power fractions for the

designated nuclear pin

# 0 Input weighting factors on Card 511000

9 NKINPN Number of the pin which should be used to calculate feedback

reactivity
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Card 511000 Reactivity Tables Dimension Card

[This card is required if IRHOFL (on Card 510000) = 0 ]

1 NCNRHO Number of entries in the control reactivity table

[Note Enter 0 if control reactivity is not to be included

in the determination of—fehe_total reactivity Card 512099

is required ]

2 NDPRHO Number of entries in the Doppler reactivity table

[Note Enter 0 if Doppler reactivity is not to be included

in the determination of the total reactivity Card 513099

is required ]

3 NVDRHO Number of entries in the coolant density reactivity table

[Note Enter 0 if coolant density reactivity is not to be

included in the determination of the total reactivity Card

514099 is required ]

Card 5110NN Reactivity Coefficient Data Card

[This card is required if INUCFL (on Card 100100) = -1 and if IRHOFL (on

Card 510000) = 0 and if IFDBCK (on Card 510000) # 0 ]

[NLVL (on Card 4M0000) where M is equal to NKINPN (on Card 510000) cards

are required, these cards supply reactivity weighting factors for each

level of the pin model used to determine feedback reactivity ]

1 VOIDWT Water density reactivity weighting factor for Level NN

2 DOPWT Doppler reactivity weighting factor for Level NN

3 ALPHTM Fuel temperature coefficient of reactivity for Level NN

4 ALPHTW Water temperature coefficient of reactivity for Level NN

Card 511099 Explicit Reactivity vs Time

[This card is required if INUCFL (on Card 100100) = -1 and if IRHOFL (on

Card 510000) > 0 ]

Enter IRHOFL ordered pairs of time (sec) and reactivity ($)

Card 512099 Control Reactivity Table Data Card

[This card is required if IRHOFL (on Card 510000) = 0 and if NCNRHO (on

Card 511000) # 0 ]
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Enter NCNRHO ordered pairs of time (sec) and control reactivity ($)

values

Card 513099 Doppler Reactivity Table Data Card

[This card is required if IRHOFL (on Card 510000) = 0 and if NDPRHO (on

Card 511000) # 0 ]

Enter NDPRHO ordered pairs of fuel temperature ( F) and Doppler reactivity

($) values

Card 514099 Coolant Density Reactivity Table Data Card

[This card is required if IRHOFL (on Card 510000) = 0 and if NVDRHO (on

Card 511000) # 0 ]

Enter NVDRHO ordered pairs of coolant density normalized to beginning

value and coolant density reactivity ($) values

Card 599000 Nuclear Power Table

[This card is required if INPOWX (on Card 500010) > 1 ]

Enter INUCFL ordered pairs of time (sec) and system power (MW) values

[Note This table is normalized so that the first power entry is equal

to PNUC (on Card 100100) ]

C 2 6 Ideal electric system data

Card 600010 Ideal System Power Flags

[This card is required if IIDLFL (on Card 100100) # 0 ]

1 IIPOWX = 0 Back-calculation of system power

> 0 Forward-calculation of temperature distribution

2 NIPINS Number of pms included in the ideal system (The ideal

system power will be divided by this number to determine

the average ideal system pm power )

3 NICHAN Dummy parameter
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Card 600050 Ideal System Orders of Interpolation

[This card is optional if it is omitted, all tables will be interpolated

with a first-order polynomial (linear interpolation) ]

1 NRPIDL Ideal system power table (Card 699000) order of interpolation

2 NRPHII Ideal system back-calculation surface heat flux table (Card

600121) order of interpolation

3 NRTMPI Ideal system back-calculation surface temperature table (Card

600141) order of interpolation

4 NRHTCI Ideal system back-calculation heat transfer coefficient table

(Card 600131) order of interpolation

5 NRDUMI Dummy parameter not in use

Card 600100 Back-Calculation Card

[This card is required if IIDLFL (on Card 100100) = -1 ]

1 IBCKFL Back-calculation flag

= 1 Surface calculations supplied (Card 600110 is

quired )

< 0 Power of Pm NPBACK is equal to that of the pm whose

number is |IBCKFL|

2 NPBACK The number of the pm in the input deck that will be used

to back-calculate the power

3 NLBACK The number of the axial level at which the power calculation

will be performed

4 DTIDL Period over which boundary conditions should be averaged for

the back-calculations

Card 600110 Back-Calculation Flags

[This card is required if IIDLFL (on Card 100100) = -1 ]

1 IQFLAG Boundary condition heat flux flag

> 0 Boundary condition heat flux is tabulated (Card

600121 is required )

= —1 Boundary condition heat flux is taken from another

pm in the problem (Card 600120 is required )

re-
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2 IHFLAG Surface heat transfer coefficient flag

> 0 Surface heat transfer coefficient is tabulated (Card

600131 is required )

= —1 Surface heat transfer coefficient is taken from another

pm in the problem (Card 600130 is required )

= 0 Surface heat transfer coefficient is ignored, and the

surface temperature is set equal to the boundary con

dition temperature

3 ITFLAG Boundary condition temperature flag

> 0 Boundary condition temperature is tabulated (Card

600141 is required )

= —1 Boundary condition temperature is taken from another

pin in the problem (Card 600140 is required )

Card 600120 Boundary Condition Heat Flux Link Card

[This card is required if IIDLFL (on Card 100100) = —1 and if IQFLAG (on

Card 600110) = -1 ]

1 NPQ The number of the pm from which boundary condition heat flux

is to be taken

2 NLQ The number of the level of the pin from which boundary condition

heat flux is to be taken

Card 600121 Boundary Condition Heat Flux Table Card

[This card is required if IIDLFL (on Card 100100) = —1 and if IQFLAG (on

Card 600110) > 0 ]

Enter IQFLAG (on Card 600110) ordered pairs of time (sec) and relative

boundary condition heat flux (Btu/hr-ft2- F) values

[Note The boundary condition heat flux table will be normalized to a

value equal to the calculated steady-state heat flux at time (T) = 0 ]

Card 600130 Surface Heat Transfer Coefficient Link Card

[This card is required if IIDLFL (on Card 100100) = —1 and if IHFLAG (on

Card 600110) = -1 ]
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1 NPH The number of the pm from which the surface heat transfer co

efficient is taken

2 NLH The number of the level of the pm from which the surface heat

transfer coefficient is taken

Card 600131 Surface Heat Transfer Coefficient Table Card

[This card is required if IIDLFL (on Card 100100) = -1 and if IHFLAG (on

Card 600110) > 0 ]

Enter IHFLAG ordered pairs of time (sec) and surface heat transfer co

efficient (Btu/hr-ft2- F) values

Card 600140 Boundary Condition Temperature Link Card

[This card is required if IIDLFL (on Card 100100) = -1 and if ITFLAG (on

Card 600110) = -1 ]

1 NPT The number of the pm from which the boundary condition tem

perature is taken

2 NLT The number of the level of the pm from which the boundary con

dition temperature is taken

3 NNT Boundary condition temperature source flag

= 0 The boundary condition temperature is taken from the

coolant node NODWAT (on Card 4MNN00, where M = NPT and

NN = NLT )

= —1 The boundary condition temperature is taken from the

surface of the pm whose number is NPT NLT

Card 600141 Boundary Condition Temperature Table Card

[This card is required if IIDLFL (on Card 100100) = -1 and if ITFLAG (on

Card 600110) > 0 ]

Enter ITFLAG ordered pairs of time (sec) and boundary condition tempera

ture ( F) values

Card 600200 Ideal Back-Calculation Power Filter Card

[This card is required if IIDLFL (on Card 100100) = -1 ]
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1 BPIDLL Low-pass filter breakpoint for back-calculated power (or

minimum value)

2 BPIDLH High-pass filter breakpoint for back-calculated power (or

maximum value)

3 IPIDLF Filter flag

=0 No filter

= 1 Low-pass filter only

= 2 High-pass filter only

= 3 Notch filter

= 4 Maximum value—minimum value filter

Card 600210 Ideal Back-Calculation Surface Heat Flux Filter Card

[This card is required if IIDLFL (on Card 100100) = —1 ]

1 BPHIIL Low-pass filter breakpoint for surface heat flux (or minimum

value)

2 BPHIIH High-pass filter breakpoint for surface heat flux (or maximum

value)

3 IPHIIF Filter flag

=0 No filter

= 1 Low-pass filter only

= 2 High-pass filter only

= 3 Notch filter

= 4 Maximum value—minimum value filter

Card 600220 Ideal Back-Calculation Temperature Filter Card

[This card is required if IIDLFL (on Card 100100) = —1 ]

1 BTMPIL Low-pass filter breakpoint for temperature (or minimum value)

2 BTMPIH High-pass filter breakpoint for temperature (or maximum value)

3 ITMPIF Filter flag

=0 No filter

= 1 Low-pass filter only

= 2 High-pass filter only

= 3 Notch filter

= 4 Maximum value-minxmum value
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Card 699000 Ideal Power Table

[This card is required if IIPOWX (on Card 600010) > 1 ]

Enter IIPOWX (on Card 600010) ordered pairs of time (sec) and power (kW)

values

[Note This table is normalized so that the first power entry is equal

to PIDL (on Card 100200) ]

C 2 7 Actual electric system data

Card 700000 Actual System Power Control Card

[This card is required if IACTFL (on Card 100100) # 0 ]

1 IAPOWX Actual system power reference flag

= 0 Indicates the number of entries in the actual system

power table Actual system power is tabulated (Card

799000 is required)

= —1 Actual system power is determined by equating average

actual pm power to average nuclear pm power

= —2 Actual system power is determined by equating average

actual pin power to average ideal pm power

= —3 Actual system power is determined by equating average

actual pm voltage to average ideal pin voltage

= —4 Actual system power is determined from the average

actual pm voltage which is calculated as the re

sponse of a second-order transfer function to changes

in the average ideal pin voltage (Card 700100 is

required )

= —5 Actual system power is determined from the average

actual pin voltage, which is calculated as the demand

which must be supplied to a second-order transfer

function to force the response to be equal to the

average ideal pm voltage (Card 700100 is required )

2 NAPINS Number of pms included m the actual power system (The

actual system power will be divided by this number to deter

mine the power of the average pm in the actual system )
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3 IFOLFL Actual system forward-calculation flag

=1 A forward-calculation of the temperature distribution

and the surface heat flux will be performed using the

filtered actual system power and the nuclear system

back-calculation surface temperature

=2 A forward-calculation of the temperature distribution

and the surface heat flux will be performed using the

filtered actual system power and the ideal system

back-calculation surface temperature

Card 700050 Actual System Orders of Interpolation

[This card is optional if it is omitted, all tables will be interpolated

with a first-order polynomial (linear interpolation) ]

1 NRPACT Actual system power table (Card 799000) order of interpolation

2 NRACTl Dummy parameter, not in use

3 NRACT2 Dummy parameter not in use

4 NRACT3 Dummy parameter not in use

5 NRACT4 Dummy parameter, not in use

Card 700100 Actual system voltage control card

[This card is required if IACTFL (on Card 100100) # 0 ]

Minimum allowable actual system voltage

Maximum allowable actual system voltage

Maximum allowable increase in actual system voltage (V/sec)

Maximum allowable decrease in actual system voltage (V/sec)

System natural frequency (radians/sec)

System damping ratio

Number of the pin from which actual heater resistance is

determined

Number of the pm from which ideal heater resistance is

determined

1 EAMIN

2 EAMAX

3 DEMXUP

4 DEMXDN

5 OMEGA

6 XI

7 IAPN

8 IIPN
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Card 700200 Actual System Power Filter Card

1 BPACTL Low-pass filter breakpoint for power (or minimum value)

2 BPACTH High-pass filter breakpoint for power (or maximum value)

3 IPACTF Filter flag

=0 No filter

= 1 Low-pass filter only

= 2 High-pass filter only

= 3 Notch filter

= 4 Maximum value-^minimum value filter

Card 799000 Actual Power Table

[This card is required if IAPOWX > 0 on Card 700000 ]

Enter IACTFL (on Card 100100) ordered pairs of time (sec) and power (kW)

values

[Note This table is normalized so that the first power entry is equal

to PACT (on Card 100200) ]
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Appendix D

PARTIAL LISTING OF PINSIM-MODl OUTPUT FOR SAMPLE PROBLEM 1

(SIMULATION OF A NUCLEAR PIN TRANSIENT)
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LISTING OF INPUT DATA FOR CASE

1

2

3

4

5

6

7

a

9

to

u

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

SO

51

52

53

54

55

56

=G4IBEC OAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

•

* THIS MODEL INCLUDES

* (1) TABULATED GAP CONDUCTIVITY

* (2) BUNDLE AVERAGED THERMAL-PHYSICAL PROPERTIES

* (3) POVPA VALUES CORRESPONDING TO ORINC

* (4) ORINC BASED GAP THICKNESS

* (5) ORINC BASED REGION DIMENSIONS

* (6) HYDRAULIC CHANNEL MODEL

I 00000

*

*

100001

100002

100100

100300

100400

IDJOB RSTRTM ENOT NTIM

1 0 0 5 0 2

TIME

O 0

20 00

INUCFL

0

PNUC

0

NPINS

1

DTMIN

5 0D-2

5 OD-2

IIDLFL

-1

PIDL

0

NCHAN

1

DTMAX ITIMFL

5 OD-2 2

5 OD-2 2

IACTFL

0

PACT

0

MAXTHT EPSTHT MAXSST EPSSST MAXBKQ EPSBKQ

499 1 OD-1 499 1 0D-1 499 1 00-1

* NDBUG IGOBUG ICDBUO IHDBUG IKDBUG IPDBUG IADBUG IIDBUG ISDBUG

200000 1100 00 0 0 0 3
•

* MINOUT NMIN DELMIN

2 10000 8 1 0 0

*

210001 TH20(1) TH«»0(3) TH20(5) TH2DI7) TH20<9) TH20I11)

*

* MAJOUT NMAJ DELMAJ

220000 6 O 10

230000

NPLT

0

DELPLT

0 05

* NRST DELRST

240000 0 0 0

************************************************************************

• *

••*••**•*•*•* BEST ESTIMATE ELECTRIC PIN MODEL **** *********

*

410000

ISYS

2

NLVL NMAT IPOW POXFAC

11 4 1 10

IGAPFL INFLAG ORIFAC IDFORM*

3 0 0 0 0 *

(FINAL) PASE 0002

O
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57 •

58 * TABULATED GAP CONDUCTIVITY

59 • TEMPERATURE CONDUCTIVITY

60 • <OEG-F) (B/SEC/FT/DEG-F)

61 410019 200 0 4 811D-6

62 ♦ 1000 0 9 61 1D-6

63 ♦ 1600 0 1 32 1D-5

64 •

65 *

66 * NREG POVPA ZLNGTH NODWAT

67 4 10100 5 -0 4205 1 5 1

68 *

69 * RINREG ROTREG POVP NNOD MATREG

70 410101 0 0 0 009067 0 0 4 1

71 410102 0 009067 0 010167 1 0 1 2

72 410103 0 010167 0 014333 0 0 3 3

73 410104 0 014333 0 016633 0 0 3 4

74 410105 0168428 0 017667 0 0 3 4

75 •

76 *

77 • NREG POVPA ZLNGTH NODWAT

78 4 10200 5 -0 5946 1 125 2

79 *

80 * RINREG ROTREG POVP NNOD MATREG

81 4 10201 0 0 0 003408 0 0 4 1

82 4 10202 0 008408 0 010167 1 0 1 2

83 4 10203 0 010167 0 014333 0 0 3 3

84 410204 0 014333 0 016833 0 0 3 4

85 41020S 0168428 0 017667 0 0 3 4

86 *

87 *

88 * NREG POVPA ZLNGTH NODWAT

89 410300 5 -1 0455 0 e75 3

90 *

91 * RINREG ROTREG POVP NNOD MATREG

92 4 10301 0 0 0 008408 0 0 4 1

93 4 10302 0 008408 0 010167 1 0 1 2

94 4 10303 0 010167 0 014333 0 0 3 3

95 4 10304 0 014333 0 016833 0 0 3 4

96 4 10305 01683674 0 017667 0 0 3 4

97 *

98 *

99 • NREG POVPA ZLNGTH NOOWAT

100 410400 5 -1 2967 1 00 4

101 *

102 * RINREG ROTREG POVP NNOD MATREG

103 410401 0 0 0 008725 0 0 4 1

104 4 10402 0 008725 0 010167 1 0 1 2

105 410403 0 010167 0 014333 0 0 J 3

106 4 10404 0 014333 0 016833 0 0 3 4

107 41040S 01683823 0 017667 0 0 3 4

108 *

109 *

110 * NREG POVPA ZLNGTH NODWAT

111 4 10500 5 -1 6648 1 0 5

112 •

113 • RINREG ROTREG POVP NNOO MATREG

114 410501 0 0 0 009067 0 0 4 1

VERSION 115 02/15/79 PAGE 0003
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS C(

115 4 105 02 0 009067 0 010167 I 0 1 2

116 410503 0 010167 0 014333 0 0 3 3

117 4 10504 0 014333 0 016833 0 0 3 4

118 410505 0 1683793 0 017667 0 0 3 4

119 *

120 *

121 * NREG POVPA ZLNGTH NODWAT

122 4 10600 5 -1 700 06 1 0 6

123 *

124 * RINREG ROTREG POVP NNOD MATREG

125 410601 0 0 0 009067 0 0 4 1

126 4 10602 0 00906 7 D 010167 1 0 1 2

127 410603 0 010167 3 014333 0 0 3 3

128 4 10604 0 014333 0 016833 0 0 3 4

129 4 10605 01684158 0 017667 0 0 3 4

130 *

131 *

132 * NREG POVPA ZLNGTH NODWAT

133 410700 5 -1 6659 1 0 7

134 •

135 • RINREG ROTREG POVP NNOD MATREG

136 410701 0 0 0 009067 0 0 4 1

137 410702 0 009067 0 010167 1 0 1 2

138 410703 0 010167 0 014333 0 0 3 3

139 410704 0 014333 0 0 16833 0 0 3 4

140 410705 0 1683740 0 017667 o o 3 4

141 *

142 *

143 • NREG POVPA ZLNGTH NODWAT

144 4 10800 5 -1 27814 1 00 8

145 *

146 • RINREG ROTREG POVP NNOD MATREG

147 410801 0 0 0 006725 0 0 4 1

148 410802 0 008725 0 010167 1 0 1 2

149 410803 0 010167 0 014333 0 0 3 3

150 410804 0 014333 0 016833 0 0 3 4

151 410805 01684283 0 017667 0 0 3 4

152 *

153 *

154 • NREG POVPA ZLNGTH NODWAT

155 410900 5 -1 0317 0 875 9

156 *

157 * RINREG ROTREG POVP NNOD MATREG

158 4 10901 0 0 0 008408 0 0 4 1

159 4 10902 0 008408 0 010167 1 0 1 2

160 4 10903 0 010167 0 014333 0 0 3 3

161 4 10904 0 014333 0 016833 0 0 3 4

162 4 10905 01684077 0 017667 0 0 3 4

163 *

164 •

165 * NREG POVPA ZLNGTH NODWAT

166 411000 5 -0 5862 1 125 10

167 *

168 • RINREG ROTREG POVP NNOD MATREG

169 411001 0 0 0 007925 0 0 4 1

170 411002 0 007925 0 010167 1 0 1 2

171 411003 0 010167 0 014333 0 0 3 3

172 411004 0 014333 0 016833 0 0 3 4

VERSION 115 02/15/79 (FINAL) PAGE 0004
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOO 1 VERSION 115 02/15/79

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

4 11005

411100

•

* RINREG ROTREG POVP NNOD MATREG

411101 0 0 O 009067 0 O 4 1

411102 0 009C67 0 010167 10 I 2

411103 0 010167 0 014333 0 0 3 3

411104 0 014333 0 016633 0 0 3 4

411105 1 6889D-<i 0 017667 0 0 3 4

*

*

* BUNDLE AVERAGED MATERIAL PROPERTIES

*

* PIN 1 MATERIAL 1 (MGO)

•

* IMAT NPROPS TMELT

419100 4 3 5C0O

*

* PIN 1 MATERIAL 2 (INCONEL)

*

* IMAT NPROP TMELT

419200 5 3 5000

•

* PIN 1 MATERIAL 3 (BN)

*

* IMAT NPROPS TMELT

419300 3 3 5000 0

* PIN 1 MATERIAL 4 (314 S S )

*

* IMAT NPROPS TMELT

419400 0 3 SOOO

419410

4 194 1 1

4 19420

419421

01683538 0 017667

NREG

5

POVPA

-0 42 05

ZLNGTH

1 5

0 0 0 2300 0 * THERMAL CONDUCTIVITY

7 548583980 00 4 40406799D-03

4 2608C078D-07 -2 159481480-10 0 0

0 0 0 2300 0 * SPECIFIC HEAT

1 04247093D-01 6 0558319110-05

-4 37721610D-08 2 01225703D-11 -3 16413562D-15

* *

419430 -1 0 0 2300 0 * DENSITY *

419431 496 0 *

* *

*••••••••*•*••***** ***************** **** ******** ********************

************* IDEAL SYSTEM OATA .**** ** ****

IICHAN*

6 00010

*

*

600100

IIPOWX

0

IBCKFL

1

IIPINS

1

NPBACK NLBACK DTIDL

1 6 0 05

PAGE 0005

O



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION lib 02/15/79

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

*

*

600110

*

600200

*

*

600210

*

*

600220

*

*

*

*

IQFLAG

-100

IHFLAG

0

ITFLAG

100

BPIDLL

0 0

BPIOLH

0 0

IPIDLF

0

BPHIIL

0 0

B MPIL

0 0

BPHIIH

0 0

BTMPIH

0 0

IPHIIF

0

ITMPIF

0

REPLACEMENT CARDS

********************** ******************************* ********* *****

*

* CARDS REQUIRED 301077 3020?? 311000 321CO0 599000

* ISYS NLVL NMAT IPOW

410000 2 11 4 1

CARD ABOVE IS REPLACEMENT CARD

*

POWFAC

1 0

310010

NODEA

1

* METHOD

300100 0

CHANL ALL

NODEZ

11

TWCHG

20

IFLAG

0

DELTBC

050

IGAPFL

3

INFLAG

C

ORIFAC

0

COOLANT CHANNEL MODEL CORRESPONDING TO
NOOALIZED AS RELAP CORE MODEL

11-LEVEL PIN

HTCFAC IDFORM

0 0

FLOW AREA HYDRAULIC DIAKETER ANO SLAB LENGTH ARE THE SAME AS
THOSE USED IN THE RELAP CORE MODEL FORM LOSS COEFFICIENTS

HAVE BEEN MODIFIED BY MULTIPLING BY D/L

CHANNEL DISTRIBUTIONS CORRESPOND TO INLTH 100 AND OTLTH 100
(TAKEN FROM HYDRAULICALLY-BOUNDED THTF CORE MODEL FOR TEST 100)

301001

301002

301003

301004

301005

3 01006

301007

301008

301009

301010

PWAT

2306 01

23 02 99

2300 48

2298 22

2295 88

2 293 51

2291 14

2288 77

2286 51

2284 17

ENTHALPY

544 34

544 34

544 34

544 34

544 34

544 34

544 34

544 34

54 4 34

S44 34

FLOW AREA

6 3518E-02

3518E-02

3518E-02

3518E-02

3 18E-02

3518E-02

3518E-02

3518E-0*!

3518E-02

3518E-02

LENGTH

1 5000

1 1250

8750

1 0000

1 0 OC

1 0000

0000

0000

8750

1250

VOL IN OUT

COO

UP

201

1

2

3

4

5

6

7

8

9

ON

2

5

6

7

8

9

10

1 1

PA^E 0006
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520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

499999OE

5499992E

5999994E

6499996E

6999998E

7499990E

7999992E

8499994E

8999996E

9499998E

9999990E

00

00

00

00

00

00

00

00

00

00

00

5250978E

4660635E

7959871E

6502209E

880S7S4E

52438SSE

6 566162E

8227367E

4575005E

4412975E

1353598E

00

00

OC

00

00

00

00

00

00

00

CO

CONSTANT ELECTRIC POWER TABLE

0 0

20 0

0 0

0 O

* IDJOB RSTRTM ENDT NTIM

100000 2 0 0 5 0 2

CARD ABOVE IS REPLACEMENT CARD

*

*

100100

INUCFL

0

IIDLFL

10

IACTFL

0

CARD ABOVE IS REPLACEMENT CARD

*

* PNUC PIDL PACT

100200 0 1 D-20 0

CARD ABOVE IS REPLACEMENT CARD

*

* NPINS NCHAN

100300 1 1

CARD ABOVE IS REPLACEMENT CARD

5 5692700E 32

5 5673S84E 02

5 5656885E 02

5 5643237E 02

5 5630444E 02

5 56 1831 IE 02

5 5603521E 32

5 5598242E 02

5 5538647E 02

5 5577563E 02

5 5565479E 02

210001 TH20I5) PWAT(S) HTCWI1 5)

CARD ABOVE IS REPLACEMENT CARD

* MAJOUT NMAJ DELMAJ

PHIWd 5) W(5) TTUBI1 5) VSPB<5)

220000

CARD ABOVE

*

310010

CARD ABOVE

0 0

REPLACEMENT

NOOEA

1

NODEZ

11

1

CARD

INPUTF

0

IS REPLACEMENT CARD

ORIFAC

0 0

* IIPOWX IIPINS IICHAN

600010 1 1 1

CARD ABOVE IS REPLACEMENT CARD

*

*

***«***»»*»**«****»**»**
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

DATA DECK DIAGNOSTICS

MINIMUM LENGTH OF TABLE ARRAY IN COMMON /SCRTCH/ IS 1728 WORDS

PROCESSING THE JOB CONTROL CARD

PROCESSING PROBLEM OPTIONS

PROCESSING HYDRAULICS DATA

PROCESSING PIN OATA

PROCESSING IDEAL SYSTEM DATA

+♦♦♦+♦>♦ WARNING CARD SERIES 699000 NO OF TABLE PAIRS SPECIFIED AT I

IS BEING RESET TO ACTUAL NO OF PAIRS FOUND IN INPUT = 2

INITIALIZING PIN PARAMETERS
+ ♦♦+♦+♦♦+ NOTICE ORIFAC FOR PIN 1 HAS EEEN RESET TO 0 100000D 01

PROCfcSSING EDIT OPTIONS

******************************* ********************** *********************

************************************************************** *************

***************************************************************************

****************************************************************************

**** ****

**** ****

**** ****

**** ****

**** PLOT-RESTART FILE IS BEING PRODUCED ON UNIT 1 ****

**** WITH FOLLOWING CHARACTERISTICS ****

**** ****

**** ****

**** DATA SET NAME = PINSIM PLOT ****

**** •***

**** VOLUME SERIAL NO = A26915 ****

***» ****

**** CREATION DATE 04/17/79 ****

***« **••

**** ****
****************************************************************************

*••**••*••*********••*•••*•*••****••*••*************•*•** ****** ***********

****************************************************************************

****************************************************************************

MINIMUM LENGTH OF OATA ARRAY IS 21 WORDS

******** THE FOLLOWING CAROS WERE NOT USED

(FINAL) PAGE 0012



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 115 02/15/79 (FINAL) PAGE 0013

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

600220

600210

600200

600110

600100

310010

********* TAU = -0 866941D 18 WARN HAS BEEN CALLED POSSIBLE PROBLEM ERROR *********

END OF INPUT DATA PROCESSING

NO FATAL DIAGNOSTICS



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 115 02/15/79 (FINAL) PAGE 0014

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

***************************************************************************************** ****************************************
**********************************************************************************************************************************
********************************************************* ********************************************** ******** ****************
******************************************************************************************** *************************************

************************************************************************************************************ ****** * ************
*************************************************************************************** ******************************************
********************************************************************************************************* ******************** ***

********************************************************************************************************************* ************
*********************************************** ************************************* ******** ***************** *****************

**********************************************************************************************************************************
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PINSIM A NUCLEAR FUEL PIN SIMLLATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115

GfcNERAL PROBLEM DATA

NUCLEAR

IOEAL ELECTRIC

ACTUAL ELECTRIC

SYSTEM

FLAG

0

10

PROBLEM END TIME = 5 0000 OD 00 SEC

GROUP

NO

BEGINNING

TIME! SEC )

0 0

20 0000

MAJOR EDIT

MINOR EDIT

PLOT RECORD

RESTART RECORD

TIME STEP CONTROL GROUPS

MINIMUM TIME

STEP SIZE(ScC)

5 0OO0OOD-02

5 00O00OD-O2

MAXIMUM TIME

STEP SIZE(SEC)

5 OOOOOOD-02

5 OOOC00D-02

OUTPUT CONTROL

ELAPSED NO OF

TIME STEPS

ELPASED TIME

0 100000D 00

0 0

0 500000D-0 1

0 0

PROBLEM CONVERGENCE LIMITS

02/15/79

04/18/79

STEP SIZE

SEL FLAG

ROUTED TO

DEVICE NO

TYPE OF CALCULATION MAX NO OF

ITERATIONS

ALLOWED ERROR IN

ENERGY BALANCE

STEADY-STATE CONDUCTION 499

TRANSIENT CONDUCTION 499

TRANSIENT BACK-CALCULATION CONDUCTION 499

0 100000D 00

C 100000D 00

0 100C00D CO

(FINAL) PAtaE 0015



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MUD 1 VERSION 115 02/15/79 (FINAL) PAGE 0 16
G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

***************************************************** t***************,*,,,^,^,^,,, *********************************** *********
Mm»**«MM*Mm«**«M*MMm«mM»«*M«Mt»M*tM«»*UttMMM**MM«»tmM*««*t«*M»»«»»»*M.»*«.t*»t* **** •***
**♦****.***«»******************»****,**, **********,*****♦.*********************
******♦************************»»**»»*,* IDEAL ELECTRIC SYSTEM INPUT DATA ****************************************
**************************************** ******************** ***** ***** *******
**********************************************************************************************************************************
**********************************************************************************»»»»***»*»*****»,***,*,*,„„^%<,#„%<„,<, *******

IDEAL ELECTRIC SYSTEM DIMENSIONS —

POWER CROSS NUMBER OF NUMBER OF
REFERENCE FLAG FUEL PINS COOLANT CHANNELS

♦•it*********************************************************************************„,«**,,,m»^t„+„„************** ********
*************************************** ORDERS OF INTERPOLATION ****************************************

TABLE ORDER

********************************* *****

SYSTEM POWER 2



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 115 02/15/79 (FINAL) PAGE 0017
G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

INPUT IDEAL ELECTRIC SYSTEM POWER TABLE

TIME POWER TIME POWER TIME POWER TIME POWER
(SEC ) (KW ) (SEC ) (KW ) (SEC ) (KW ) (SEC ) (KW )

3 0 0 0 200000D 02 0 0

FOLLOWING ARE DESCRIPTIONS OF THE IDEAL ELECTRIC SYSTEM PIN(S)



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

PIN DATA —

(PIN NO 1 )

VERSION 115 02/15/79

04/13/79

POWER POWER PIN TO AVG

SYSTEM FLAG POW PEAK FAC
TOTAL PIN

LENGTH FT

NUMBER OF NUMBER OF

AXIAL LEVELS MATERIALS

0 1000D 01 12 00

GAP

CALCULATION

FLAG

INTERNAL

DATA

FLAG

CHANNEL

OR IFICING

FACTOR

PIN

DEFORMAT ION

FLAG

0 100000D 01

HEATER BAND RESISTANCE

IS IRRELEVANT TO THIS PROBLEM

(FINAL) PAGE 0018



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CUDE MOO 1 VERSION 115 02/15/79 (FINAL) PAGE 0019
G4ISEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

GAP OATA

TEMPERATURE GAP CONDUCTIVITY TEMPERATURE GAP CONDUCTIVITY TEMPERATURE GAP CONDUCTIVITY TEMPERATURE GAP CONDUCTIVITY
(F) (BTU/SEC-FT-F) (F) (BTU/SEC-FT-F) (F) (BTU/SEC-FT-F) (F) (BTU/SEC-FT-F)

200 00 0 4811000-05 1C00 00 0 9611C0D-05 1600 00 0 1321000-04



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 115 02/15/79 (FINAL) PAGE 0020
G4IBEC OAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

LEVEL DATA

(PIN NO 1)

NO OF RADIAL

NODES

14

14

14

14

14

14

14

14

14

14

0 166538D 00 1 500 0 0350 11 5 14

LEVEL SURFACE HEAT AXIAL AXIAL PIN ASSOCIATED NO OF RADIAL
NO TRANSFER AREA LENGTH POWER FRACTION WATER NODE REGIONS

<FT**2) (FT)

1 0 16650eD 00 1 500 0 0350 1 5
2 0 124881D 00 1 125 0 0495 2 5

3 0 971294D-01 0 875 0 0871 3 5

4 0 1110050 00 1 000 0 1081 4 5
5 0 111005D 00 1 000 0 1387 5 5

6 0 1110050 00 1 000 0 1417 6 5

7 0 1110050 00 1 000 0 1388 7 5

8 0 1110050 00 1 330 0 1065 8 5

9 0 971294D-01 0 875 0 0860 9 5

10 0 124881D 00 1 125 0 0488 10 5

to



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

REGION DATA

(PIN NO 1 >

VERSION 115 02/15/79

04/18/79

LEVEL REGICN REGICN INNER REGION OUTER RADIAL POWER NO OF MATERIAL

NO NO RADIUS FT RADIUS FT PEAK FACTOR NUDES I D NO

1 0 0 0 90670-02 0 0 4 1

2 c 9067D-02 0 1017D-01 0 1000D 01 1 2

3 0 10170-01 0 14330-01 C 0 3 3

4 0 1433D-01 0 1683D-01 0 0 3 4

5 0 1684D-01 0 1767O-01 c 0 3 4

2 1 0 0 0 6408D-0.. 0 0 4 1

2 2 0 840 80-02 c 10170-01 0 10000 01 1 2

2 3 0 10 I7D-01 0 14330-01 c 0 3 3

2 4 0 14330-01 0 16830-01 0 0 3 4

2 5 0 16840-01 0 17670-01 c 0 3 4

3 1 0 0 0 84080-02 0 0 4 1

3 2 0 84080-02 0 10170-01 0 1000D 01 1 2

3 3 0 1017D-01 0 14J3D-01 0 0 3 3

3 4 0 1433D-01 0 16830-01 0 0 3 4

3 5 0 1684D-01 0 1767D-01 0 0 3 4

4 1 0 0 0 8725D-02 0 0 4 1

4 2 0 87250-02 0 1017D-01 0 1000D 01 1 2

4 3 0 10170-01 0 14330-01 0 0 3 3

4 4 0 14330-01 0 1683D-01 0 0 3 4

4 5 0 16840-01 0 17670-01 c 0 3 4

5 1 0 0 0 90670-02 0 0 4 1

5 2 0 9067D-02 0 10170-01 0 10C0D CI 1 2

5 3 0 1017D-01 0 14330-01 0 0 3 3

5 4 0 1433D-01 0 16830-01 c 0 3 4

5 5 0 16840-01 0 1767D-0 1 0 0 3 4

6 1 0 0 0 9067D-02 0 0 4 1

6 2 0 9067D-02 c 1017D-01 c 1000O 01 1 2

6 3 c 1017D-01 0 14330-01 0 0 3 3

6 4 0 14330-01 0 16830-01 0 0 3 4

6 5 0 1684D-01 0 1767D-0 1 0 0 3 4

7 1 0 0 0 9067D-02 c 0 4 1

7 2 0 90670-02 0 10170-01 0 1000D 01 1 2

7 3 0 1017D-01 0 1433D-01 0 0 3 3

7 4 0 1433D-01 0 1683D-01 c 0 3 4

7 5 0 1684D-01 0 17670-01 0 0 3 4

8 1 0 0 0 8 7250-02 0 0 4 1

a 2 0 8725D-02 0 1017D-01 0 10COD 01 1 2

8 3 0 10170-01 0 14J3D-01 0 0 J 3

8 4 0 1433D-01 0 16830-01 0 0 3 4

8 5 0 16840-01 0 17670-0 1 0 0 3 4

9 1 0 0 c 84080-02 0 0 4 1

(FINAL) PAGE 0021



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115

— REGION DATA

(PIN NO 1 )

02/15/79

04/18/79

LEVEL REGION REGICN INNER REGION OUTER RADIAL POWER NO OF MATERIAL

NO NO RADIUS FT RADIUS FT PEAK FACTOR NODES I D NO

9 2 0 8408D-02 0 1017D-01 0 1000D 01 1 2

9 3 0 1017D-01 0 14330-01 0 0 3 3

9 4 0 14330-01 0 16830-01 0 0 3 4

9 5 0 1684D-01 0 17670-01 0 0 3 4

10 1 0 0 0 7925D-02 0 0 4 1

10 2 0 79250-02 0 1017D-01 0 10000 01 1 2

10 3 0 1017D-01 0 14330-01 0 0 3 3

10 4 0 14J3D-01 0 1683D-01 0 0 3 4

10 5 0 16840-01 0 17670-0 I 0 0 3 4

11 1 0 0 0 9067D-02 0 0 4 1

11 2 0 90670-02 0 1017D-01 0 10C0D 01 1 2

11 3 0 1017D-01 0 1433D-01 0 0 3 3

1 1 4 0 1433D-01 0 1683D-01 0 0 3 4

11 5 0 16890-01 0 17670-01 0 0 3 4

(FINAL) PAGE 0022
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

— NODE DATA -

(PIN NO 1)

VERSION 115 02/15/79

04/18/79

(FINAL)

EVEl- NODE NODE INNER NODE CENTER NODE OUTER NODE RADIAL POWER MATERIAL
NO NO RADIUS FT RADIUS FT RADIUS FT VOLUME FT3 PEAKING FACTOR I 0 NO

10 13 0 1711710-01 0 172562D-01 0 1739420-01 0 338030D-04 0 0 4

10 14 0 173942D-01 0 1753110-01 0 1766700-01 0 3380300-04 0 0 4

1 0 0 0 320567D-02 0 453350D-02 0 968520D-04 0 0 1

2 0 453350D-02 0 555238D-02 0 641I34D-02 0 968520D-04 0 0 1

3 0 6411340-02 0 716809D-02 0 7852250-02 0 968520D-04 0 0 1

4 0 7852250-02 0 848140D-02 0 906700D-02 0 96 85200-04 0 0 1

5 0 9067000-02 0 9632710-02 0 101670D-01 0 997019D-04 0 1000000 01 2

6 0 1016700-01 0 1097170-01 0 117214D-01 0 16 0326D-03 0 0 3

7 0 1 17214D—01 0 124258D-01 0 1309250-01 0 160326D-03 0 0 3

8 0 1309250-01 0 137268D-01 0 143330 0-01 0 160326D-03 0 0 3

9 0 1433300-01 0 147791D-01 0 15<.121D-01 0 122389D-03 0 0 4

10 0 152121D-01 0 156331D-01 0 1604300-01 0 1223890-03 0 0 4

11 0 1604300-01 0 164428D-01 0 168330D-01 0 1223890-03 0 0 4

12 0 168890D-01 0 170211D-01 0 1715230-01 0 4223020-04 0 0 4

13 0 1715230-01 0 1728240-01 0 174U5D-01 0 422302D-04 0 0 4

14 0 1741150-01 0 175397D-01 0 1766700-01 0 4223020-04 0 0 4

PAGE 0026

ro
oo



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

MATERIAL DATA

(PIN NO 1 )

VERSION 115 02/15/79

04/18/79

IDENTIFIED MATERIALS

MATERIAL NO 1 IS MAGNESIUM OXIDE

MATERIAL NO 2 IS INCONEL

MATERIAL NO 3 IS BORON NITRIDE

FOLLOWING ARE DESCRIPTIONS OF THE OTHER MATERIALS

(FINAL) PAGE 0027



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOO 1

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

MATERIAL OATA

(PIN NC 1 )

MATERIAL NO

VERSION 115 02/15/79

04/18/79

MELTING TEMPERATURE (F)

SOOO 00

THERMAL CONDUCTIVITY

(BTU/HR-FT-F)

ALLOWEO TEMPERATURE RANGE

HIGH LOW

2300 00 0 0

CO ♦ C1»T ♦ C2*T**2 ♦ C3*T**3 + C4»T**4

CO CI C2 C3 C4

0 754858D 01 0 4404070-02 0 426080D-06 -0 2159480-09 0 0

SPECIFIC HEAT CAPACITY

(BTU/LBM-F)

ALLOWED TEMPERATURE RANGE

HIGH LOW

2300 00 0 0

CP = CO + Cl*T + C2*T**2 + C3*T**3 + C4»T**4

CO CI C2 C3 C4

0 1042470 00 0 605S83D-04 -0 437722D-07 0 201226D-10 -0 3 164140-14

DENSITY

(LBM/FT»*3)

0 496000D 03

(FINAL) PAGE 0328
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOO 1

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

***************************************

* *

* *

* IMPLICIT SOLUTION TECHNIQUE *

* *

* *

»»»***»*****»******»**«»♦* ************
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)
VERSION 115 02/15/79

04/18/79

(FINAL)

PRESSURE ENTHALPY

PSIA BTU/LBM

0 230601D 04 0 544340D 03

0 2302990 04 0 544340D 03

0 230048D 04 0 S44340D 03

0 2298220 04 0 544340D 03

0 229S88D 04 0 544340D 03

0 22935 ID 04 0 544340D 03

0 2291140 04 0 5443400 03

0 228877D 04 0 544340D 03

0 2286510 04 0 5443400 03

0 228417D 04 0 544340D 03

0 2281200 04 0 5443400 03

FLOW AREA

FT*«2

0 6351800-01

0 635180D-01

0 6351800-01

0 6351800-01

0 6351800-01

0 63518CD-01

0 6351800-01

0 635 180D-01

0 635180D-01

0 635180D-01

0 6351800-01

WATER NODE INPUT

CHAN LENGTH

FT

INLET OUTLET

POSITION POSITION

l=TOP 0=BOTTOM

0 15OC00D 01

0 112500D 01

0 8750000 00

C 100000D 01

0 100000D 01

0 100000D 01

0 1000000 01

0 100000D 01

0 8750000 00

0 1125000 01

0 150000D 01

VOLUME UPSTREAM DNSTREAM

FT»*3 NODE NODE

0 952770D-01 201 2

0 714578D-01 1 3

C 55S782D-01 2 4

0 635180 0-0 1 3 5

0 6351800-01 4 6

0 6351800-01 5 7

0 635180D-01 6 8

0 635180D-01 7 9

0 555782D-0I e 10

0 714578D-01 9 11

0 952770D-01 10 211
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

— WATER HYDRAULIC INPUT

MASS

FLOW RATE

LBM/SEC

0 482500D 02

O 482500D 02

0 482500D 02

0 4825000 02

0 482500D 02

482500D 02

482500D 02

4825000 02

482500D 02

482500C 02

CHAN

HVORAU DIA

IN

0 2462000 00

0 246200D 00

0 246200D 00

0 246200D 00

0 2462000 00

0 2462C0D 00

0 246200D 00

0 246200D 00

0 2462C0D 00

0 246200D 00

DNB

CORREL

MINIMUM

H T COEF

BTU/S-FT2-F

0 833333D-02

0 8333330-02

0 8333330-02

0 8333330-02

O 8333330-02

833333D-02

8333330-02

833333D-02

833333D-02

8333330-02

uROEN

CORREL

F

F

F

F

F

F

F

F

F

F

CONSTANT

FRIC FACT

0 105590D-01

0 166690D-01

0 163200D-01

0 13397CD-01

0 1428000-01

1428000-01

1428000-01

1423000-01

15311OD-01

126930D-01

(FINAL)

EPS /DIA

0 3000 00D-03

0 3COOCOD-03

0 3000000-03

0 3000000-03

0 3C0000O-03

300CCOD-03

3000000-03

300000D-03

3000000-03

3000C0D-03

0 4825C0D 02 0 2462C0O 00 0 8333330-02 0 12501OD-01 0 3000000-03

WATER ALLOWABLE TEMPERATURE CHANGE

ALLOWABLE TEMPERATURE CHANGE FOR WATER 2 OOOOOOOOO 01

TIME AVERAGING PERIOD

PERIOD OVER WHICH COOLANT CHANNEL BOUNDARY CONDITIONS ARE TIME-AVERAGED = 0 500000D-01 SEC
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE
G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/13/79

INLET FLOW CONDITIONS FOR CHANNEL 1

TIME

SEC

0 0

0 1000000-10

0 100000D-02

0 500000D-01

0 100000D 00

0 150000D 00

0 200000D 00

0 250000D 00

0 3000C0D CO

0 350000D 00

0 400000D 00

0 4S0000D 00

0 5000000 00

0 5500000 00

0 600000D 00

0 650000D 00

0 7000000 00

0 750000D 00

0 800000D 00

O 850000D 00

0 900000D 00

0 950000D 00

0 100000D 01

0 105000D 01

0 110000D 01

0 115000D 01

0 120000D 01

0 1250000 01

0 130000D 31

0 135000D 01

O 1400O0D 01

0 145000D 01

0 150000D 01

0 155000D 01

0 160000D 01

0 16S000D 01

0 170000D 01

0 175000D 01

0 180000D 01

0 185000D 01

FLOW PRESSURE

LBM/SEC PSIA

0 482500D 02 0 23076 ID 04

0 482500D 02 0 0

0 482494D 02 0 0

0 3143590 02 0 0

0 935756D 01 0 0

0 940386D 01 0 0

0 6606850 01 0 0

0 384712D 01 0 0

0 157064D 01 0 0

-0 669912D 00 0 0

-0 2929330 01 0 0

-0 4955230 01 0 0

-0 672965D 01 0 0

-0 8416500 01 0 0

-0 9843250 01 0 0

-0 107741D 02 0 0

-0 1149310 02 0 0

-0 121021D 02 0 0

-0 1259090 02 0 0

-0 1351780 02 0 0

-0 139300D 02 0 0

-0 137336D 02 0 0

•0 1540 4 7D 02 0 0

•0 1741400 02 0 0

•0 182264D 02 0 0

-0 180304D 02 0 0

•0 169352D 02 0 0

•0 175428D 02 0 0

•0 1930 36D 02 0 0

•0 205706D 02 0 0

•0 215462D 02 0 0

•0 221340D 02 0 0

•0 219136D 02 0 0

•0 194368D 02 0 0

0 1883980 02 0 0

•0 198626D 02 0 0

•0 198053D 02 0 0

0 20S304D 02 0 0

0 222396D 02 0 0

0 236718D 02 0 0

ENTHALPY

BTU/LBM

0 544427D 03

0 5444270 03

0 544427D 03

0 540751D 03

0 542202D 0 3

0 5419640 03

0 5419060 03

0 541894D 03

0 541847D 03

0 5420150 03

0, 54I971D 03

0 541950D 03

0 541975D 03

0 541979D 03

0 5420280 03

0 5420400 03

0 5420490 03

0 S420700 03

0 542094D 03

0 5421250 03

0 5421890 0 3

0 5421880 03

0 5422440 03

0 542310D 0 3

0 542331D 0 3

0 42350D 03

0 542333D 03

0 542321D 03

0 5423810 0 3

0 542418D 03

0 542440D 03

0 5424500 0 3

0 54<:4460 03

0 5424560 0 3

O S424 19D 0 3

0 542518D 03

0 542492D 03

0 5424900 03

0 5425180 03

0 542529D 0 3
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

MOO 1 VERSION 115 02/15/79

04/18/79

INLET FLOW CONDITIONS FOR CHANNEL 1

TIME

SEC

O 190000D 01

0 1950000 01

O 200000D 01

0 205000D 01

0 210000D 01

0 215000D 01

O 220000D 01

0 225000D 01

0 230000D 01

0 235000D 01

0 240000D 01

0 245000D 01

O 2500000 01

0 25S300D 01

0 260000D 01

0 265300D 01

0 270000D 01

0 275000D 01

0 2800000 01

0 2850000 01

0 290000D 01

0 295000D 01

0 300000D 01

0 305000D 01

0 3100000 01

O 3150000 01

0 3200000 01

0 3250000 01

0 330000D 01

O 335000D 01

0 3400000 01

0 345000D 01

0 3500000 01

0 3550000 01

O 3600000 01

0 3650000 01

0 3700000 01

O 375000D 01

0 380000D 01

0 385000D 01

FLOW PRESSURE

LBM/SEC PSIA

0 236960D 02 0 0

0 2360580 02 0 0

0 2412650 02 0 0

•0 2502490 02 0 0

0 264755D 02 0 0

•0 2829050 02 0 0

•0 2989320 02 0 0

•0 306362D 02 0 0

-0 3066240 02 0 0

•0 3050610 02 0 0

-0 3047330 02 0 0

•0 303919D 02 0 0

•0 2967300 02 0 0

-0 284746D 02 0 0

-0 273355D 02 c 0

-0 2829620 02 0 0

-0 2709880 02 0 0

-0 2704 750 02 0 0

-0 276767D 02 0 0

-0 275682D 02 0 0

-0 2754830 02 0 0

-0 2746880 02 0 0

-0 2824000 02 0 0

-0 2878320 02 0 0

-0 2705110 02 0 0

-0 266841D 02 0 0

-0 260579D 02 0 0

-0 2512690 02 0 0

-0 2560130 02 0 0

-0 2573540 02 0 0

-0 2415840 02 0 0

-0 216428D 02 0 0

-0 1921130 02 0 0

-0 1766810 02 0 0

-0 1626590 02 0 0

-0 148331D 02 0 0

-0 1283900 02 0 0

-0 109055D 02 0 0

-0 9903190 01 0 0

-0 9357630 01 0 0

ENTHALPY

BTU/LBM

0 5425240 03

0 S42564D 03

0 5426040 0 3

0 5426040 03

0 542576D 03

0 5425590 03

0 5425410 03

0 5425200 03

0 5424930 C3

0 5424570 C3

0 5424040 03

0 5423440 03

0 542288D C3

0 5422360 03

0 542190 0 03

0 542157D 03

0 5421220 03

0 S421000 03

0 54207CD 03

0 5420430 03

0 542024D 0 3

0 5420120 03

0 5420230 03

0 5420280 0 3

0 542040 0 03

0 542072D 0 3

0 5421180 03

0 542174D 03

0 542244D 03

0 5423230 03

0 5424120 03

0 5425030 03

0 5425940 03

0 542684D 03

0 542771D 03

0 5428540 03

0 5429340 03

0 5430040 03

0 543065D 03

0 543121D 03
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)
VERSION 115 02/15/79

04/18/79

INLET FLOW CONDITIONS FOR CHANNEL 1

TIME

SEC

0 390000D 01

0 395000D 01

0 400000D 01

0 4050000 01

0 410000D 01

0 415000D 01

0 4200000 01

0 425000D 01

0 4300000 01

0 4350000 01

0 4400000 01

0 445000D 01

0 450000D 01

0 4S5000D 01

0 460000D 01

0 465000D 01

0 47C000D 0 1

0 475000D 01

0 4S0000D 01

0 485000D 0 1

0 490000D 01

0 495000D 01

0 5000000 01

FLOW PRESSURE

LdM/SEC PSIA

-0 9088 ISO 01 0 0

-0 845492D 01 0 0

-0 641252D 01 0 0

-0 4347840 01 0 0

•0 281260D 01 0 0

•0 217249D 01 0 0

-0 172008D 01 0 0

-0 3664290 00 0 0

0 186833D 01 0 0

0 440846D 01 0 0

0 603868D 01 0 0

0 647819D 01 0 0

0 593981D 01 0 0

0 497265D 01 0 0

0 430169D 01 0 0

0 382688D 01 0 0

0 332881D 01 0 0

0 290220D 01 0 0

0 2 19424D 01 0 0

0 170620D 01 0 0

0 226927D 01 0 0

0 299526D 01 0 0

0 473970D 01 0 0

ENTHALPY

BTU/LBM

0 543174D 03

0 543233D 03

0 5432820 03

0 543313D 03

0 5433280 03

0 543334D 03

0 543340 D 0 3

0 54334ID 0 3

0 5430340 03

0 543007D 03

0 542969D 03

0 542925D 03

O 542885D 0 3

0 542850D 0 3

0 542822D 03

0 S42798D 03

0 5427770 03

0 5427590 03

0 542743D 0 3

0 542733D 03

0 542725D 03

0 5427240 03

0 542732D 03
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC OAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

TIME

UUI LCI

FLOW

u A a i Uf1~

PRESSURE

SEC LBM/SEC PSIA

0 0 0 482530D 02 0 2279300 0

0 100000D- 10 0 482500D 02 0 0

0 100000O- 10 0 4825000 02 0 0

0 1000000- 02 0 4825300 02 0 0

0 500000D- 01 0 3023050 02 0 0

0 1000000 00 0 7 03286O 01 0 0

0 1500000 00 0 868302D 01 0 0

0 20 00000 00 0 699644D 01 0 0

0 25 0000D 00 0 432512D 01 0 0

0 300000D 00 0 180958D 01 0 0

0 350000D 00 -0 5 7560SD 00 0 0

0 4000000 00 -0 283130D 01 0 0

0 4500000 00 -0 480716O 01 0 0

0 SOOOOOD 00 -0 658524D 01 0 0

0 5500000 00 -0 8244610 01 0 0

0 60 0000D 00 -0 9703190 01 0 0

0 650000D 00 -0 106159D 02 0 0

0 7000000 00 -0 113125D 02 0 0

0 75 0000D 00 -0 119347D 02 0 0

0 80 00000 oo -0 1244460 02 0 0

0 850000D 00 -0 1339590 02 0 0

0 9000000 CO -0 1385550 02 0 0

0 950000D 00 -0 136120D 02 0 0

0 1O00OOD 01 -0 1532870 02 0 0

0 10 50000 01 -0 173785D 02 0 0

0 11OOOOO 01 -0 1815180 02 0 0

0 1150000 01 -0 179306D 02 0 0

0 120000D 01 -0 1679370 02 0 0

0 125000D 01 -0 174056D 02 0 0

0 1300000 01 -0 1926840 02 0 0

0 1350000 01 -0 2 05566D 02 0 0

0 1400000 01 -0 214987D 02 0 0

0 145000D 01 -0 220593D 02 0 0

0 150000D 01 -0 2181320 02 0 0

0 1550000 01 -0 1935210 02 0 0

0 160000D 01 -0 1872380 02 0 0

0 1650000 01 -0 1990610 02 0 0

0 I70000D 01 -0 197595D 02 0 0

0 1750000 01 -0 2044500 02 0 0

0 1800000 01 -0 2221070 02 0 0

ENTHALPY

BTU/LBM

0 544433D 03

0 544433D 03

0 5444330 0 3

0 544432D 03

O 541050D 03

0 5424310 03

0 542299D 03

O 542276D 0 3

C 5422760 0 3

0 5422380 03

0 5422150 03

0 5421520 03

0 5420860 Oj

0 S42035D 03

0 541938D 03

0 5418540 03

0 5417210 03

0 541577D 03

0 541445D 03

0 5413200 03

0 541212D 03

0 541131D 03

0 5410120 03

0 5409670 03

0 5409150 03

0 540834 D 03

0 540763D 03

0 5406760 0 3

O 540618D 03

0 540619O 03

0 540606D 03

0 5405830 03

0 540558D 03

O S40521D 03

0 540500D 03

0 540473D 03

0 5405530 03

0 5405320 03

0 5405420 03

O 5405910 03
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS COOE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

OUTLET FLOW CONDITIONS FOR CHANNEL I

TIME

SEC

0 1850000 01

0 1900000 01

0 1950000 01

0 200000D 01

0 2050000 01

0 2100000 01

0 215000D 01

0 2200000 01

0 225000D CI

0 230000D 01

0 235000D 01

0 2400000 01

0 245O00D 01

0 250000D 01

0 255000D 01

0 260000D 01

0 265000D 01

0 270000D 01

0 275000D 01

0 280000D 01

0 285000D 0 1

0 2900000 01

0 295000D 01

0 300000D 01

0 3050000 01

0 3100000 01

0 315000D 01

0 320000D 01

0 3250000 01

0 3300000 01

0 335000D CI

0 340003D 01

0 345000D 01

0 350000D 01

0 355000D 01

0 360000D 01

0 365000D 01

0 370000D 01

0 375000D 01

O 3800000 01

FLOW PRESSURE

LBM/SEC PSIA

-0 236494D 02 0 0

-0 236418D 02 0 3

-0 236191D 02 0 0

-0 241824D 02 0 0

-0 2501380 02 0 0

-0 2640 7 7D 02 0 0

-0 282542D 02 0 0

-0 2983090 02 0 0

-0 305902D 02 0 0

-0 306121D 02 0 0

-0 3043590 02 0 0

-0 303529D 02 0 0

-0 3027S3D 02 0 0

•0 295253D 02 0 0

-0 2831030 02 0 0

-0 2716270 02 0 0

-0 281053D 32 0 0

-0 269293D 02 0 0

-0 26S562D 02 0 0

•0 274399D 02 0 0

0 273176D 02 0 0

0 272903D 02 0 0

0 2717630 02 0 0

0 279428D 02 0 0

0 284301D 02 0 0

0 267113D 02 0 0

0 2634020 02 0 0

0 2571650 02 0 3

0 2480370 32 0 0

0 252525D 02 0 0

0 2S3608D 02 0 0

0 215369D 02 0 0

0 190491D 02 0 0

0 16962JD 02 0 3

0 1417110 02 0 0

0 126556D 02 0 0

0 1035560 02 0 0

0 9524460 01 0 0

0 810740D 01 0 0

0 61457 70 01 0 0

ENTHALPY

BTU/LBM

0 540635D 03

0 J40678D 03

0 540791D 03

0 5409290 03

0 5410570 03

0 541195D 03

0 541388D 03

0 541632D 03

0 541930D 03

0 542281D 03

0 542674D 03

0 543105D 03

0 5435830 03

0 544100D 03

0 544650D 03

0 545222D 0 3

0 545831D 03

0 5464950 03

0 5471750 03

0 547896D 03

0 5486S0D 03

0 549425D 03

0 S50220D 03

0 551062D 03

0 551924D 03

0 552753D 03

0 553551D 03

0 554300D 03

0 554966 0 03

0 5556400 03

0 5563S3D 03

0 557048D 03

0 5576 170 03

0 S58136D 03

0 5585730 0 3

0 58953D 03

0 5592780 03

0 5o9569D 03

0 559830D 03

0 560035D 03
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PINSIM A NUCLEAR FUEL FIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC OAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION lis 02/15/79

04/18/79

TIME

OUTLET FLOW COIv

FLOW

OITJ ONS> FUR CHAN

PRESSURE

SEC LBM/SEC PSIA

0 3850000 01 -0 535848D 01 0 0

0 390000D 01 -0 5077760 01 0 3

0 39S000D 01 -0 4224840 01 0 0

0 400OOOD 01 -0 3231500 01 0 0

0 405000D 01 -0 935709D 00 0 3

0 4100O0D 01 0 1922210 00 0 0

0 4150000 01 0 972736D 00 0 3

0 420000D 01 0 142069D 01 0 0

0 4250000 01 0 233018D 01 0 0

0 430000D 01 0 422516D 01 0 0

0 4390000 01 0 5494230 01 0 0

0 440000D 01 0 6 94 7 79D 01 0 3

0 445000D 01 0 760638D 01 0 0

0 4500000 01 0 752olOD 01 0 0

0 455000D 01 0 746606D 01 0 0

0 460OOOD 01 0 6795990 01 0 0

0 465030D 01 0 6653220 01 0 3

0 4700000 01 0 6880880 01 0 0

0 475000D 01 0 652439D 01 0 0

0 4800000 01 0 6656620 01 0 0

0 4850000 01 0 682274D 01 0 0

0 4900000 01 0 745750D 01 0 0

0 4950000 CI 0 744130D 01 0 0

0 5000000 01 0 813536D 01 0 0

END OF INPUT DATA PROCESSING

ENTHALPY

BTU/LBM

0 5601950 0 3

0 560340D 03

0 5604710 03

0 560S81O 03

0 606540 03

0 557714D 03

0 557707D 03

0 557693D 03

0 557670D 0 3

0 557606D 0 3

5574940 0 3

5573330 0 3

557131D 03

56927D 03

5567360 03

0 556569D 03

0 556432D 0 3

0 5S6304D 03

0 SS61830 0 3

0 5560850 03

0 555982D 03

0 5558860 03

0 5557760 03

0 555655D 03
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOO 1 VERSION 115 02/1S/79 (FINAL) PAGE 0038
G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79
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**********************************************************************************************************************************
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**************************************** ******************* *********** ********

**************************************** STEADY-STATE OUTPUT **************************************** —
**************************************** ******************************** ******* £
**************************************** ****************************************
*********************************************************************************************** •*«***«***************************

******************************************************************************************************************************** *
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1
G41BEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

SYSTEM POWER DATA

SYSTEM

NUCLEAR

IDEAL ELECTRIC

ACTUAL ELECTRIC

STEADY-STATE

POWER

0 0 MW

0 100000D-19 KW

0 0 KW

IHC209I IBCOM - PROGRAM INTERRUPT (I) - DIVIDE CHECK OLD PSW IS FF45004012135BF4

TRACEBACK ROUTINE CALLED FROM ISN REG 14 REG 15 REG 0 REG 1

IDLNIT 0108 4219D57A 001A0A98 0O00O00A OOOOOOOO

SSTATE 0020 42122614 0019CD48 OOOOOOOO OOOOOOOO

HAIN 00016F98 01122438 FD000003 0020E7F8

ENTRY POINT= 0 1122438

STANDARD FIXUP TAKEN EXECUTION CONTINUING
++++«.+ NOTE THE IDEAL SYSTEM POWER TABLE IS BEING NORMALIZED +♦♦++♦

STEADY-STATE POWER (PIDL) 0 100000D-19

0 100000D-19

TABULATED STEADY-STATE POWER - 0 0

(FINAL) PAGE 0039



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANS IENT ANALYSIS CODE MOD 1 VERSION 115 02/15/79 (FINAL) PAGE 0040
G4IBEC OAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

**************************************************** *****************************************************************************
***************************************** ***********************************************************************^ttt,9^ttm^^^^^^
**************************************** ***********«**,»,**„,*♦*♦**♦*****,».*.»

**•******************,**»„**»***»*»,*,* *****.*******♦**«****♦***♦*****,**.»**,»

**************************************** STEADY-STATE IDEAL ****************************************
• **•*•***••********,****„*,**********,* ELECTRIC SYSTEM OUTPUT ********************** *****************
**************************************** ****************************************
**************************************** *::«::n:n::::*:::::n::::««::::::::
***************************************************************************************************ftt*m,tmm9„*****************
M*************************************************************************************************^^^^^^^^^!^^^^^^
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 115 32/15/79 (FINAL) PAGE 0041
G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MOOEL REV (3/1/79) 04/13/79

NORMALIZED IDEAL ELECTRIC SYSTEM POWER TABLE

TIME POWER TIME POWER TIME POWER TIME POWER
(SEC ) (KW ) (SEC ) (KW ) (SEC ) (KW ) (SEC ) (KW )

0 0 0 0 0 200000D 02 0 0

FOLLOWING ARE SUMMARIES OF THE IDEAL ELECTRIC SYSTEM PIN(S) CONDITIONS
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1
G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

SUMMARY OF PIN CONDITIONS PIN NO SYSTEM NO

TOTAL STORED ENERGY PIN 1 0 330041D 03 BTU

LEVEL STORED ENERGY PER LEVEL(BTU)

1

2

3

4

5

6

7

8

9

10

11

0 4121410 02

0 310049D 02

0 241330D 02

0 27S325D 02

0 274358D 02

0 274730D 02

0 274872D 02

0 275161D 02

0 241200D 02

c 311018D 02

0 4097220 02

TOTAL NODAL STORED ENERGY (BTU)

(FINAL) PAGE 0044

NODE

LEVEL NO 1 2 3 4 5 6 7 8 9 10
1 0 29 05D 01 0 2905D 01 0 290 5D 01 0 290 SO 01 0 32400 01 0 33450 01 0 33450 01 0 3345D 01 0 3985D 01 0 3985D 01
2 0 1S73D 01 0 1873D 01 0 1873D 01 0 1873D 01 0 37520 CI 0 2508D 01 0 2508D 01 0 250eD 01 0 29880 01 0 2988D 01
3 0 1457D 01 0 I4S7D 01 0 145 70 01 0 14570 01 0 29180 01 0 19510 01 0 19500 01 0 1 950D 01 0 23240 01 0 2324D 01
4 0 1793D 01 0 1793D 01 0 1793D 01 0 1793D 01 0 27810 01 0 222 90 01 0 22290 01 0 22290 01 0 26560 01 0 265oD 01
5 0 19370 01 0 19360 01 0 19360 01 0 19360 01 0 21600 01 0 2229D 01 0 2229D 01 0 22250 01 0 26560 01 0 26560 01
6 0 1937D 01 0 1936D 01 0 1936D 01 0 1936D 01 0 21600 01 0 22290 01 0 22290 01 0 222SD 01 0 2656D 01 0 26560 01
7 0 19370 01 0 19360 01 0 19360 01 0 19360 01 0 2160D 01 0 22290 01 0 2229D 01 0 2225D 01 0 2656D 01 0 2656D 01
8 0 1793D 01 0 17930 01 0 1793D 01 0 1793D 01 0 278 ID 01 0 22290 01 0 2229D 01 0 22290 01 0 2656D 01 0 2656D 31
9 0 1457D 01 0 14570 01 0 1457D 01 0 14570 01 0 29180 01 0 1950D 01 0 1950D 01 0 19500 01 0 23240 01 0 2324D 01

10 0 1664D 01 0 16640 01 0 16640 01 0 16640 01 0 46580 01 0 2508D 01 0 25080 01 0 2SC80 01 0 2988D 01 0 2988D 01
11 0 2905D 01 0 29050 01 0 29050 01 0 2905D 01 0 324 00

NODE

01 0 3344D 01 0 33440 01 0 3344D 01 0 3S85D 01 0 39850 01

LEVEL NO 11 12 13 14

1 3 98 1 45 1 45 1 45

2 2 99 1 09 1 09 1 09

3 2 32 0 85 0 85 0 85

4 2 66 0 S7 0 97 0 97

5 2 66 0 58 0 98 0 98

6 2 66 0 97 0 97 0 97

7 2 66 0 98 0 98 0 98

8 2 66 : 97 0 97 0 97

9 2 32 0 85 0 85 0 85

10 2 99 1 10 1 10 1 10

11 3 98 1 37 1 37 1 37

J>



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

CORR INPUT

FRICTION FACTOR

0 840514340-02
0 166686410-01

0 163196460-01

0 13396679D-01

0 1427966SD-01

0 142796680-01

0 14279668D-01

0 14279652D-01

0 153111000-01

0 126768790-01

-0 2790 78790-02

STEADY STATE OUTPUT

CALCULATED

FRICTION FACTOR

0 173544770-01

0 17354390D-01

0 17354307D-01

0 17354244D-01

0 17354177D-01

0 173541C9D-01

0 173540400-01

0 173539710-01

0 173539040-01

0 173538400-01

0 17353766D-01

WATER SIDE

TWO - PHASE

MULTIPLIER

0 10000000D 01

0 100000000 01

0 10000000D 01

0 10000000D 01

0 100000000 01

TRANSITION REGION PARAMETERS

A

0 11407971D-02

0 11407971D—02

0 11407971D-02

O 11407971D-02

0 114079 71D-02

0 10000000D 01

0 100000000 01

0 100000000 01

0 10000000D 01

0 100000000 01

0 114079 71D-02

0 11407971D-02

0 114079710-02

0 11407971D-02

0 114079710-02

0 10000000D 01 0 1I4079 71D-02

(FINAL)

F=A*EXP(RE)**B

B

0 429457630 00

0 429 45763D 0 0

0 429457630 00

0 42945763D 00

0 42945763D 00

0 425457630 00

0 42945763D 00

0 4294S763D 00

0 42945763D 00

0 429457630 00

0 42945763D 00

PAGE 0045
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MOOEL REV (3/1/79)

VERSION 115

BOUNDARY CONDITION DATA

PRESSURE

PSIA

PRESSURE

PSIA

ENTHALPY

8TU/LBM

0 S4443D 03

ENTHALPY

BTU/LBM

0 5443SD 03

FLO* RATE

LBM/SEC

0 48250D 02

OUTLET

FLUW KATE

LBM/SEC

0 4U250D 02

SPECIFIC VOLUME

FT**3/LBM

0 212590-01

SPECIFIC VOLUME

FT**3/LBM

0 212640-01

02/15/79

04/13/79

TEMPERATURE

DEG F

TEMPERATURE

DEG F

(FINAL) PAGE 0047
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

HEAT FLOW DATA

VERSION 115 02/15/79

04/18/79

(FINAL)

ASSOC SURFACE WATER WATER HEAT MASS 0N6
CHANNEL LEVEL WATER TEMP TRAN COEF HEAT FLUX TRAN FLUX FLUX

NODE DEG F BTU/HR-FT2-F BTU/HR-FT2 MODE LBM/HR-FT2 eTU/HR-FT2

1 1 547 78 7 170410 03 7 1820 60-18 2 73466D 06 2 067840 06
2 2 547 77 7 17050D 03 1 35409D-17 2 7346 6D 06 2 06716D 06
3 3 547 77 7 17056D 03 3 06119D-17 2 73466D 06 2 066 ID 06
4 4 547 77 7 17063D 03 3 322110-17 2 7346 6D 06 2 066C8D 06
5 5 547 76 7 170690 03 4 26517D-17 2 7346O0 06 2 065630 06

6 6 547 76 7 17077D 03 4 35550D-17 2 73466D 06 2 065160 06
7 7 547 76 7 17085D 03 4 267990-17 2 73466D 06 2 06469D 06
8 a 547 75 7 17091D 03 3 274560-17 2 73466D 06 2 064210 06
9 9 547 75 7 170950 03 3 020780-17 2 7346 6D 06 2 06374D 06

10 10 547 75 7 17103D 03 1 334960-17 2 734660 06 2 06331D 06

1 11 it 547 75 7 17110D 03 7 1S206D-18 1 2 734660 06 2 06279D 06

PAGE 0048
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS COOE MOD 1 VERSION 115 02/15/79 (FINAL) PAGE 0049

G4IBEC OAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

**********************************************************************************************************************************

**********************************************************************************************************************************
************************************************************************************************************* ******** ***********

***************************************************************************************************************************** ***

***************************************************************************************************************************** ****
**********************************************************************************************************************************

**********************************************************************************************************************************
******************************************************** *************************************************************************

**********************************************************************************************************************************

**************************************************************************************** *****************************************

**********************************************************************************************************************************

**********************************************************************************************************************************

********************************************************************************************************** ************************

**********************************************************************************************************************************

******************************************************** ******************************************************************* *** *

************************************************************************************************************* *************** ****

**********************************************************************************************************************************

**********************************************************************************************************************************

**********************************************************************************************************************************

**********************************************************************************************************************************

**********************************************************************************************************************************

**********************************************************************************************************************************
***************************************************************************************** **************************** ***********

**********************************************************************************************************************************

**************************************** *********************** ****************

**************************************** ****************************************

**************************************** TRANSIENT OUTPUT *********************************** ****

**•**•****»***•*••••*•*••**•*******••*** ****************************************

**************************************** *********************** ****************

***************************************************************************************************************************** ****

**********************************************************************************************************************************

******************************************************** ******************************************************************* *****

**********************************************************************************************************************************
******************************************************************************************************* **************************

**********************************************************************************************************************************

****************************************************************************************************************** ***************

**********************************************************************************************************************************

**********************************************************************************************************************************

**********************************************************************************************************************************

**********************************************************************************************************************************

**********************************************************************************************************************************
**********************************************************************************************************************************
**********************************************************************************************************************************

**********************************************************************************************************************************

******************** ************************************************************************************************************

******************************************************************************************************************** *************

********************************************************************************* ***********************************************

**********************************************************************************************************************************

**********************************************************************************************************************************

********************************************************************************** ***********************************************

**********************************************************************************************************************************

********************************************************************************************* ************************************

***************************************************************************************************************************** ****



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

(FINAL) PAGE 0050

*•••******•*•*•***•*****•***•***•••**•••****•*

***********************************************

**************************************** ******

MAJOR EDIT NUMBER 1

TIME aTEP NUMBER 1

TRANSIENT TIME = 0 0500 SEC

********** ************************************

****************************************** ****

***********************************************

SYSTEM

SYSTEM NO

«*****♦» *•••*•

IDEAL E 2

TYPE OF OUTPUT

MAJOR EDIT

MINOR EDIT

PLOT RECORD

RESTART RECORO

CURRENT NO OF

RECORDS WRITTEN

— SYSTEM DATA

SYSTEM POWER

******************

0 0 (KW)

AVERAGE PIN POWER

*********************************

(KW) (BTU/SEC)

**•*•*••***•** **************

0 0 0 0

ro
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 115 02/15/79

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79) 04/18/79

SUMMARY OF PIN CONDITIONS PIN NO 1 SYSTEM NO 2

TOTAL STORED ENERGY PIN 1 = 0 3300S3D 03 BTU

LEVEL STORED ENERGY PER LEVEL(BTU)

1

2

3

4

S

6

7

a

9

10

11

0 4121500 02

0 3100630 02

0 241341D 02

0 275337D 02

0 274870D 02

0 274742D 02

0 2743850 02

0 275173D 02

0 2412100 02

0 311032D 02

0 409730D 02

TOTAL NODAL STORED ENERGY (BTU)

(FINAL) PAGE 0054

NODE

LEVEL NO 1 2 3 4 5 6 7 8 9 10

1 0 290SD 01 0 290S0 01 0 290 5D 01 0 290 5D 01 0 32400 01 0 3345D 01 0 3345 0 01 0 3345D 01 0 39850 01 0 39850 01

2 0 1873D 01 0 1873D 01 0 1873D 01 0 18730 01 0 3752D 01 0 250 8D 01 0 2508D 01 0 2508D 01 0 29880 01 0 2988D 01

3 0 14570 01 0 1457D 01 0 1457D 01 0 14S7D 01 0 291 6D 01 0 1951D 01 0 1950D 01 0 19500 01 0 23240 01 0 2324D 01

4 0 1793D 01 0 17930 01 0 1793D 01 0 17930 01 0 27810 01 0 22290 01 0 2229D 01 0 2229D 01 0 26560 01 0 26s6D 01

5 0 19370 01 0 19360 01 0 19360 01 0 1936D 01 0 21600 01 0 2229D 01 0 2229D 01 0 2229D 01 0 2656D 01 0 2656D 01

6 0 19370 01 0 1936D 01 0 1936D 01 0 19360 01 0 21600 01 0 2229D 01 c 2229D 01 0 22290 01 0 26560 01 0 26560 01

7 0 19370 01 0 19360 01 0 19360 01 0 1936D 01 0 21600 01 0 222 9D 01 0 22290 01 0 2225D 01 0 2656D 01 0 2656D 01

8 0 1793D 01 0 17930 01 0 179 3D 01 0 1793D 01 0 278 ID 01 0 2229D 01 0 2229D 01 0 2229D 01 0 2656D 01 0 2656D 01

9 0 1457D 01 0 1457D 01 0 1457D 01 0 1457D 01 0 29180 01 0 1950D 01 0 1950 D 01 0 1950D 01 0 2324D 01 0 23240 01

10 0 1664D 01 0 1664D 01 0 1664D 01 0 16640 01 0 46580 01 0 250 8D 01 0 2508D 01 0 2506D 01 0 2988D 01 0 29 88D 01

11 0 29050 01 0 2905D 01 0 2905O 01 0 290 5D 01 0 3240 D

NODE

01 0 3344D 01 0 33440 01 0 3344D 01 0 3985D 01 0 J985D 01

LEVEL NO 11 12 13 14

1 3 99 1 45 1 45 1 45

2 2 99 1 09 1 09 1 09

3 2 32 0 65 0 85 0 as

4 2 66 0 57 0 97 0 97

5 2 66 0 58 0 98 0 58

6 2 66 0 97 0 97 0 97

7 2 66 0 58 0 98 0 98

a 2 66 0 97 0 97 0 97

9 2 32 0 85 0 65 0 85

10 2 99 1 10 1 10 1 10

11 3 98 1 38 1 38 1 38
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS COOE MOO 1
G4IBEC OAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

BOUNDARY CONDITION DATA

CHANNEL PRESSURE

PSIA

2305 86

PRESSURE

PSIA

ENTHALPY

BTU/LBM

0 5422OD 03

ENTHALPY

BTU/LBM

0 54235D 03

FLOW RATE

LBM/SEC

0 93576D 01

FLOW RATE

LBM/SEC

0 70329D 01

SPECIFIC VOLUME

FT**3/LBM

0 21207D-01

SPECIFIC VOLUME

FT**3/LBM

0 212170-01

TEMPERATURE
DEG F

TEMPERATURE

OEG F

(FINAL) PAGE 0056

QUALITY

Ol
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOO 1

G4IBEC DAT BEST ESTIMATE ELECTRIC PIN MODEL REV (3/1/79)

VERSION 115 02/15/79

04/18/79

(F INAL )

CHANNEL

1

2

3

4

5

6

7

8

9

10

ASSOC

WATER

NODE

1

2

3

4

5

6

7

8

9

10

SURFACE

TEMP

DEG F

547 73

547 67

47 66

547 66

547 66

547 66

547 65

547 66

547 65

547 64

HEAT FLOW DATA

WATER

TRAN COEF

BTU/HR-FT2-F

7 1704 ID 03

7 17050D 03

7 17056D 03

7 17063U 03

7 170690 03

7 17077D 03

7 17085D 03

7 170910 03

7 17095D 03

7 17103D 03

7 17110D 03

WATER HEAT

HEAT FLUX TRAN

BTU/HR-FT2 MODE

3 49423D 02

6 98865D 02

7 53644D 02

7 34988D 02

7 38806D 02

7 066760 02

7 45035D 02

6 98655D 02

7 12565D 02

7 74802D 02

3 04762D 02

MASS DNB

FLUX FLLX

LBM/HR-FT2 ETU/HR-FT2

2 73466D 06 2 067840 06

2 73466D 06 2 067 16D 06

2 734660 06 2 066 ID 06

2 73466D 06 2 066 08D 06

2 73466D 06 2 06563D 06

2 73466D 06 2 065 160 06

2 73466D 06 2 06469D 06

2 73466D 06 2 064 10 06

2 73466D 06 2 063 74D 06

2 734660 06 2 06331D oe

2 734660 06 2 06279D 06

PAuE 0057

(Jl



R

E

S

T

A H20 TEMP NODAL PRES HT TRAN COEF SURF HT FLUX MASS FLOW PIN SUR TEMP NOD SPEC VOL
R TIME(SEC) (DEG F) (PSIA) NODE* B/S--FT**2-DF B/S-F**2 LBM/SEC NOD» DEG F FT**3/LBM
T ( 5) ( 5) ( 1 5) ( 1 5) ( 5) ( 1 5) ( 5)

0 0 547 76 2295 5 I 9919 0 11848E-19 48 250 54 7

— —i

76 0 64445E-01
0 5000 000-01 547 76 2295 5 1 9919 -0 20 522 9 4921 547 66 0 64445E-01
0 1000 00D 00 54 7 58 2254 6 0 54244 0 d9903E-02 9 2635 547 60 0 64445E-01
0 150000 547 72 2285 0 0 53196 -0 49184E-01 6 6288 54 7 62 0 64445E-01
0 2000 00 54 7 69 2280 1 0 40702 -0 28920E-01 2 4463 54 7 62 0 64445E-01

0 2500 00 547 69 2279 1 0 18334 -0 13546E-01 0 18332 54 7 62 0 64445E-C1
0 300000 547 70 2281 3 0 23069E-01 -0 21595E-02 -1 8002 54 7 61 0 64445E-01
0 350000 54 7 69 2280 1 0 14346 -0 12379E-01 -4 0409 54 7 61 0 64445E-01
0 4000 00 547 70 2280 7 0 2 7393 -0 22140E-01 -6 0703 54 7 62 0 64445E-01
0 4500 00 547 70 2280 9 0 37934 -0 27450E-01 -7 7246 54 7 63 0 64445E-01

0 5000 00 547 70 2280 9 0 46000 -0 29694E-01 -9 2846 54 7 63 0 64445E-C1
0 5500 00 54 7 70 2281 5 0 53293 -0 31878E-01 -10 665 547 64 0 64445E-01
0 600000 547 71 2281 7 0 59543 -0 32503E-0 1 -1 1 467 54 7 65 0 64445E-01
0 6500 00 547 71 2282 4 0 63101 -0 33134E-0 1 -1 1 939 54 7 66 0 64445E-01
0 7000 00 547 71 2283 3 0 65167 -0 33416E-0 1 -12 441 54 7 66 0 64445E-01

0 7500 00 547 72 2283 8 0 67352 -0 33318E-01 -12 876 54 7 67 0 64445E-01
0 8000 00 54 7 72 2284 6 0 69230 -0 33788E-0 1 -13 743 54 7 67 0 64445E-01

0 8500 00 547 73 2285 4 0 72932 -0 34924E-0 1 -14 372 54 7 68 0 64445E-01
0 900000 547 73 2285 0 0 75553 -0 33080E-01 -13 923 54 7 68 0 64445E-01
0 9S0OO0 547 73 2285 1 0 73694 -0 31396E-0 1 -15 284 54 7 69 0 64445E-01

1 OOOOO 547 73 2284 3 0 79407 -0 30334E-01 -18 225 547 69 0 64445E-0 1
1 05000 547 72 2282 7 0 91409 -0 28505E-01 -19 220 54 7 69 0 64445E-01
1 10000 547 73 2283 5 0 95380 -0 J1071E-01 -18 429 54 7 70 0 64445E-01
1 15000 547 74 2284 6 0 92228 -0 31870E-01 -16 829 54 7 70 0 64445E-01
1 20000 547 74 2285 3 0 8S764 -0 30395E-01 -16 980 547 70 0 64445E-01

1 25000 547 74 2284 5 0 86379 -0 26865E-01 -19 589 547 71 0 64445E-01
1 300 00 547 73 2282 9 0 96843 -0 21828E-01 -21 444 54 7 70 0 64445E-01
1 35000 547 72 2283 1 1 0411 -0 17120E-01 -22 179 547 70 0 64445E-01
1 40000 547 70 2283 6 ] 0696 -0 O5997E-02 -22 624 547 69 0 64445E-01
1 45000 547 65 2283 8 1 0867 0 17358E-01 -22 216 547 67 0 64445E-01

1 500 00 547 59 2284 8 1 0710 0 30523E-0 1 -19 344 547 63 0 64445E-0I
1 55000 54 7 50 2287 1 0 95872 0 82052E-01 -17 609 547 59 0 64445E-01
1 60000 547 39 2287 1 0 88929 0 12393 -19 569 54 7 53 0 64445E-01
1 65000 547 22 2285 3 0 96765 0 20131 -20 343 54 7 43 0 64445E-01
1 70000 547 03 2286 3 0 99813 0 2811 1 -20 536 547 31 0 64445E-01

I 75000 546 79 2286 9 1 0057 0 37136 -22 643 54 7 16 0 64445E-01
1 80000 S46 48 2286 6 1 0874 0 50863 -24 588 546 95 0 64445E-01
1 85000 546 11 2283 2 1 1616 0 67141 -24 495 546 69 0 64445E-01
1 900 00 545 76 2284 3 1 1580 0 77695 -23 704 546 43 0 64445E-01
1 95000 545 43 2285 2 1 1280 0 84748 -24 172 546 18 0 64445E-01

o
o



R

E

S

T

A H20 TEMP NODAL PRES HT TRAN COEF SURF HT FLUX MASS FLOW PIN SUR1 TEMP NOD SPEC VOL

R TIME!SEC) (DEG F) (PSIA) NODE* B/S-FT**2-DF B/S-F**2 1LBM/SEC NOD* DEG F FT**3/LBM

T ( 5)

545 13

( 5)

2284

(

1

1 5) (1 5) ( 5) ( 1 5) ( 5)

2 OOOOO 9 1458 0 92498 -25 387 545 93 0 64445E-01

2 05000 544 85 2284 6 1 1917 0 99122 -27 037 545 69 0 64445E-01

2 10000 544 63 2284 3 1 2532 1 0333 -29 142 545 45 0 64445E-01

2 15000 544 47 2283 9 1 3307 I 0456 -30 935 54 5 25 0 64445E-01

2 20000 544 37 2283 9 1 3958 1 0098 -31 575 54 5 10 0 64445E-01

2 25000 544 35 2284 7 1 4188 0 92700 -31 161 54 5 01 0 64445E-01

2 30300 544 38 2285 9 1 40 40 0 82582 -30 630 544 97 0 64445E-01

2 35000 544 43 2286 6 1 3848 0 73517 -3 0 4 90 544 96 0 64445E-01

2 40000 544 49 2287 1 1 3797 0 66122 -30 456 544 97 0 64445E-01

2 45000 544 55 2287 6 1 3785 0 59698 -29 693 54 4 99 0 64445E-01

2 50000 544 62 2288 9 1 3508 0 53339 -28 165 54 5 01 0 64445E-01

2 55000 544 68 2293 5 1 2949 0 47176 -26 774 545 05 0 64445E-01

2 60000 544 75 2292 2 1 2434 0 41584 -2 7 743 54 5 09 0 64445E-01

2 65000 54 4 82 2290 0 1 2793 0 38226 -27 591 54 5 12 0 64445E-01

2 70000 544 91 2289 5 1 2737 0 J2499 -26 455 545 16 0 64445E-01

2 75000 545 02 2290 6 1 2316 0 25706 -27 637 545 23 0 64445E-01

2 80300 545 14 2268 0 1 2 754 0 20014 -2 7 86 7 54 5 30 0 64445E-01

2 85000 545 30 2288 3 1 2839 0 1 1 86 1 -27 468 545 39 0 64445E-01

2 90000 545 49 2283 3 1 2692 0 32319E-01 -27 421 545 51 0 64445E-01

2 95000 545 69 2287 6 1 2674 -0 57503E-01 -28 152 545 65 0 64445E-01

3 ooooo 545 94 2267 0 1 2944 -0 16151 -29 106 545 81 0 64445E-01

3 05000 546 22 2286 5 1 3294 -0 28170 -2 7 261 546 01 0 64445E-01

3 10000 546 53 2288 4 1 2615 -0 38806 -25 746 546 22 0 64445E-01

3 15000 546 83 2289 3 1 20 51 -0 47911 -2 5 787 546 44 0 64445E-01

3 20000 547 14 2285 4 1 2067 -0 57510 -24 728 546 66 0 64445E-01

3 25000 54 7 49 2286 8 1 1668 -0 67827 -25 030 54 6 91 0 64445E-01

3 30000 547 87 2286 2 1 1782 -0 30341 -25 854 54 7 19 0 64445E-01

3 350 00 548 29 2286 2 1 2091 -0 95395 -24 110 547 51 0 64445E-01

3 40000 548 73 2288 8 1 1434 -1 0497 -20 745 54 7 81 0 64445E-01

3 45000 549 13 2291 3 1 0139 -1 0732 -17 852 54 8 08 0 64445E-0 1

3 50300 549 49 2292 7 0 89912 -1 0741 -16 352 54 8 30 0 64445E-01

3 55000 549 83 2293 2 0 83815 -1 1005 -15 395 54 8 51 0 64445E-01

3 60000 550 15 2293 9 0 79865 -1 1349 -14 040 54 8 73 0 64445E-01

3 650 00 550 46 2295 1 0 74194 -1 1374 -12 042 548 93 0 64445E-01

3 70000 550 73 2296 6 0 65619 -1 0881 -9 8416 549 07 0 64445E-01

3 75000 550 95 2298 0 0 55836 -1 0023 -8 8658 549 16 0 64445E-01

3 80000 551 15 2296 3 0 51361 -0 97342 -8 7862 549 25 0 64445E-01

3 850 00 551 34 2295 0 0 50992 -I 0005 -8 7486 549 38 0 64445E-01

3 900 00 551 54 229o 3 0 50817 -1 0266 -a 2530 54 9 52 0 64445E-01

3 950 00 551 73 2294 6 0 48501 -1 0107 -6 0508 549 64 0 64445E-01



R

E

S

T

A

R TIME!SEC)

T

4 OOOOO

4 05000

4 10000

4 15000

4 20000

4 25000

4 30000

4 35000

4 40000

4 45000

4 50000

4 55000

4 60000

4 6S000

4 70000

4 75000

4 80000

4 85000

4 90000

4 95000

H20 TEMP

(OEG F)

( 5)

551 87

551 95

551 99

552 02

552 05

552 06

552 00

551 88

551 70

551 53

551 39

551 28

551 19

551 11

551 04

550 98

550 94

550 91

550 87

550 80

NOOAL PRES HT TRAN COEF SURF HT FLUX MASS FLOW PIN SUR TEMP NOO SPEC VOL

(PSIA) NODE* B/S-FT**2-DF B/S-F**2 LBM/SEC NOD* DEG F FT**3/LBM
« 5) (IS) (15) (5) (15) (5)

2295 6

2295 9

2295 1

2294 9

2295 0

2296 0

2297 1

229 7 7

2297 5

2296 6

2295 9

2295 5

2295 7

2295 9

2295 8

2295 8

2295 7

2295 7

2296 5

2297 0

0 37837 -0 84204 -3 3011

0 23302 -0 57005 -1 7633

0 141 10 -0 37629 -1 3925

0 11682 -0 32916 -1 3889

0 1 1658 -0 33876 -0 14253

0 18861E-01 -0 59283E-01 2 5202

0 18776 -0 53877 5 4773

0 34939 -0 84162 7 2495

0 43723 -0 87410 7 2381

0 43668 -0 75556 6 1142

0 38153 -0 60670 4 6690

0 30749 -0 47385 3 7888

0 26018 -0 39519 3 464 7

0 24221 -0 35989 3 0691

0 21982 -0 32055 2 6341

0 19452 -0 28056 1 9673

0 15401 -0 22422 1 3426

0 11345 -0 1694 7 2 0081

0 15656 -0 22674 3 2522

0 23025 -0 3040 2 5 0656

0 32822 -0 36965

549 65

549 SO

54 9 32

549 20

549 lb

548 92

549 13

549 47

549 71

54 9 80

549 80

549 74

549 67

54 9 63

549 58

549 54

549 48

549 41

549 42

549 48

0 64445E-0 1

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-0 1

64445E-01

64445E-01

64445E-01

64445E-01

64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

0 64445E-01

O
to
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Appendix E

PARTIAL LISTING OF PINSIM-MODl OUTPUT FOR SAMPLE PROBLEM 2
(ANALYSIS OF AN ELECTRIC PIN TRANSIENT)





PINSIM A NUCLEAK FUtL PIN SIMULATGR-TRANoIENT ANALYSIS CUUfc MOD 1 VtKSION 118 08/29/79 NO 104 (PINPIN) PAGE 0001

* **** * * * *** *** *** * *** **<- * * **** * ***** ***** *** *************** ***** *************** *****************

**4* *** ** * ***** ****** ****** *** * ** **** ****** ** ************** ** ********************** * *************

**** *** *** *** ** * *** ******* ****** * * * ******* *** **** **** **** ********* ***** ****** *» * **

** **** ****** ** * * *** **** ***** * *** **** * * * * ****** ************* * ************************ ** **********

***** ** ** *** ** ** *** * * **** » *** * *** *** * ** *********** **** * • *** *******************************

***** ****** ********** *** **** ***** * ***** * ********* *** ********* ** ***************************************

** ** ** **** ***** ** * * ********* ** *** * *** ** * * *** ** ******** * *** ********************************* • •

***** « ** *** ** * **** **** *** ***** * **************** ***** ******* ** ************* ***************************

***** **** ** * ** * *** **** ** * * ** ****** ***** * * * ********** **** ** *********** ***************** **

****** »* ** ** *** * * *** *** **** * « ***** ************ *« ** ********** * * * ********** **************************

******** * ** *********** » **** **** * ** ************* ******* ** ******* **** ** ******************

**************** **** **** ** * *********** * * * ** **» «*** * * ***** ******* *********** *****»*»***«*»*

* ** * * ** ********* ****** * ** **« *« ***** ** ****** ***** ******************* ******************

*************** *** * * * ** «* •»** *** ** •** * *** ** *** * » ************ **** ********************************

*** ***** »* ** * * ** * * * * *** ******* *** * * * ***** ********* *****************************************

******* ******* * ** *** ***** * *** ****** **** * ***** *** * * * *********************** ** ***********

*4»* * *** ***** *** *** ** ** ** ** **** * ******* **** *** »***********.*************»*******

******* * **** *************** *** * ** *** * ***** ********* ***** ******** *********** ********* ft******************

*** ***** * * ************ **** * * * * **** * ** *** * ** *** ***** ********* * ******* J*****************************

***** *** **** ** *********** ******** *** *** ** ******* ************* * * ****** ******** ******************** *************

*••* *** * ** *************** ** *** ****** *** *** ******** ****** *** ******* ************** ***************

**** *** *********** ***** **************** * ************* ******** ***** ***** ******* *** * ***** **************** ************

****** ** ** ******** * * ** ** **** ****** ** ** ** ***************** **** **************************************

************ * ************** *************** ********** ******** ** ** ** * ******** ******************* ****** ***** **********

******** *** ** *** * * «* *** ****** **** ***** * ****** * * *** ** **** * * ********* * ft***************************

************* ***** ********************* ** * ***** ******************* * ************** ********** ******** ***** ************

******** ****** ***** ***** ****** ** * * ******** ********** •* **************

**** *** ***** ************ * **** ** ** ******************** ****************

***** * * ** ******* * * ********* INPUT UAIA ******** ***** *** ****** *************

********* **** **** ** *** ***** ***** ****** * ********* * *** ********

***** *** ** ***** * * * * ***** ** * ******* ************* ****************

******** * ** ************* * ********** * * ** **** *** **** * *** ****** ** * * **** * ************* ***************

********** * ******* ********************* *** *** * ************* ***** ******* ** ***** ****************** **** ***********

**** **** ********************* ***** **** ******** ***** » ** *** * *** * * ********* * **** *********************

******** **** ******* * ************ *** **** *** * *** * **** **• *** ** ** *** ****************************************

******** ************* ********** ** ****** ******** ***** **** * * *** * * * ***** ****** **** ********** ************

*********** ***** *** **** * * **************** ******* * « *** ** ******** * ************************ **** ***********

********* ********** ** ****** ********* * ****** ** * *** ** ***** ***** * *** * * ***** * *«** *********************

*** **** **«* *** ***** **************** *** * **** * * *** **************************************************************

************** « ******** * * *** **** ** ***** * ******* * * ***** ****** ******* ****** ************* ***********

** ***** **** ********* ****** **** **** ********** * ** ** ***** * *** ********** ***** **************************************

** ********** ** ** * ** ** ***** ** *»*** ** * **** ** ** * *** * **** «* *** ****** *** ** ******* ****************

********* ** ** **** * ** * ********* * * * *** ******* * * * **** ********** *** ** * ********* ************* ***********

********* ************ *** ****** * * ******** * **** *** * ****** ***** * ** ************ ********* **************

************ **** * ** ** *** * *********** ********* *** * **** ** *• ***** ***** * ************** ************** *

***** ** *** *** ** * * * *** *** *** **** **** *** * ** * ** ***** * ******** a ** ************** **********

**** ** *** **** * * * ***** *** *** **** * ******* **** * * ** ** *********** ****** **********************************

**4* ******* **** **** **** **** * * * * * *** ** *** ********* **** ********** ***** ********************* ****************

*** ******* ****** * * *•** ***** • ** *** * ******* ********* • *** ** *** *********** *********************************

*** ************ * * * * ****** * **** * * ******* ********** **** • ** ******* **** •***•«• *******************************

**** ***** ***** **•* * ****** **** ** * * * ***** *************** * *** ****** ****** ***********************************

********** * *** ** * *** * * * ******** **** * * *** * ** •* **« ******* ********* **********************************

***** * ***** ** ** ****** *** *********** ******** ** ********************** ***** ******** *********** ****************

***** 4* ******** ** ********** *** * *** *** ******* ** ****** ** ** •*** ******* ******** ***** ** *************************

******** *** *** * * *** * **** * * ** *************** *** * *** ****** ****** ** *** **************************************

**** ** ** ********** ********* 4* *** * * *** * * *•** * *** *********** ********* **** **********************************

********* ******** ***** *************** **************** * ** **** ****** ***************************** **********************



PINSIM A NUCLEAK FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MUD 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0002

LISTING OF INPUT DATA FOR CASE 1

1 -PINSIM jAMPLE PROBLEM 2

2

3 * IDJOO RSTRTM ENDT NTIM

4 1C0000 1 0 0 20 00 2

*

6 * TIME DTMIN DTMAX ITIMFL

7 100001 0 0 5 OD-2 5 OD-2 3

8 100002 20 0 1 OD-2 1 OD-2 3

9 *

10 INUCFL IIDLFL IACTFL

11 100100 -2 0 0

12

13 PNUC PIDL PACT

14 100200 0 0 0 0 0 0

15 *

16 NPINS NCHAN

17 100300 1 0

18 *

19 *

20

21 MAXTHT EPSTHT MAXSST EPSSST MAXBKQ EPSBKu

22 100400 499 1 0 0-2 499 1 OD-2 499 1 OD-2

23 *

24 NDBUG IGOfJUG ICDBUG IHDDUG IKDBUG IPDBUG IAD3UG IIDdUG I SDBUG

25 2C0000 11 000000 0 3

26 * —

27 MINOUT NMIN DELMIN o-

28 2100J0 8 1 0 0

29 *

30 210001 PNUC PHIN PHIW(1 5) TNCDCl b 1) TNODd 5 3) TNOD( 1 b 5)

31 + TNODd 5 8) TNODd 5 10) SRFN

32 *

33 * MAJUUT NMAJ DELMAJ

34 20000 6 0 10

3b *

36 * NPLT DELPLT

37 230000 0 0 0

38 *

39 * NRST DELRST

40 240000 0 0 0

41 *

4? *

43 * ***** NUCLEAR PIN *******

44 * (WESTINGJOUSE RESSAR-1 TBL 3-5)

45 * ISYS NLVL NMAT IPOW POWFAC IGAPFL INFLAG HTCFAC IDFURM

46 4 10000 1 112 1 10 -3 0 10 0

47 *

48 uSMS PO

49 410012 0 030 lbOO 0

50

51 * (INITIAL PkESSURt OF 1 00 0 PSI IS CONSIDERED TYPICAL OF

52 THE FIRST 10 SECONDS OF THE TRANSIENT )

53 *

54 * (GAS FRACTIONS)

5b 4100 13 10 OOOOOOOOOOOO

6 *
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OATA DECK DIA NOsTICS

MINIMUM LENGTH OF TABLE ARRAY IN COMMON /SCRTCH/ IS 20*2 WORDS

(LENGTH OF THE AkRAY lb NOW 1OOOODJURDS >

PROCESSING THE JJB CONTROL CARD

PROCESSING PROBLEM OPTIONS

PROCESSING PIN DATA

PRJC-SSING NUCLEAR SYSTEM DATA

NCT TH_ SURFACE HbAT FLUX TAB E (CARD 500121) IS BEINg DIVIDED UY 3600

THIS ACTION WAS PERFORMED BECAUSE INQFL (CARD 500110) A LESS THAN -1

ARNING CARD SERIES b00121 NO CF TA8L PAIRS SPECIFIED AT 601

IS BCINg tSET TO ACTUAL NO OF PAIRS FOUND IN INPUT 401

ARNING CARD SERIES 5001*1 NO OF TABLE PAIRS SPECIFIED AT 601 _,
!S -1EING R SET TO ACTUAL NO OF PAIRS FOUND IN INPUT - 401 g

INITIALIZING PIN PARAMETERS

PROCESSING EDIT OPTIONS

MINIMUM LENGTH OF DATA ARRAY IS 1604 WORDS

[LENGTH OF THE ARRAY IS NOW S000WORDS)

LNU UF INPUT l)ATA PROCESSING

NO FATAL DIAGNOSTICS
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PINSIM A NUCLEAK FUEL PIN SIMULATOR-TRAMSIENT ANALYSIS CODE MOD 1

PINSIM SAMPLE PROBLEM 2

VERSION 118 08/29/79

09/06/79

GENERAL PROdLEM DATA

NUCLEAR

IDEAL ELECTRIC

ACTUAL ELECTRIC

SYSTEM

FLAG

-2

PROBLEM END TIME OOOOOOD 01 SEC

TIME TEP CONTROL GROUPS

ROUP BEGINNING MINIMUM TIME MAXIMUM TIME STEP SIZE

NU TIMhISEC ) STEP SIZE(StC) STcP SIZE!SEC) SEL FLAG

1 0 0 5 0000000-02 5 000000D-02 3

2 20 OOOO 1 OO00O0D-02 1 0000000-02 3

MAJOR EDIT

MINOR EDIT

PLOT RECORD

RESTART RECOkD

TYPE OF CALCULATION

OUTPUT CONTROL

ELAP ED NO

TIME STEPS

UF ELPASED TIME ROUTED

DEVICE

TO

NO

0

1

0

0

0 lOOOOOD 01

0 0

0 0

0 0

6

8

1

1

PR3BL M CONVERGENCE LIMITS

MAX NO OF

I TERATIONo

ALLO ED ERROR IN

ENERGY BALANCE

steady-state conduction

tkansient conduction

transient back-calculation conduction

499

49 9

499

0 100000D-01

0 100000D-01

0 1000000-01

NO 104 (PINPIN) PAGE 0022

CO
o



PINSI A NUCLCAR FU L PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0023
PINs SAMPLE PROBLEM 2 09/06/79

*** ****** ** *** ***** ***** **** ***** *** * *** ** **** ** ** ****** * *********************** *** *************
****** ****** * * ************** * ***** * ********************************************* *********************************
*************** * * * ********* * ***** ,****.*,*♦**» **•***••»*»• *.**»***•*•«
** * **** ******* * * ** ***** * * **** rOCLEAR SYSTEM INPUT OATA ****** *********************************
*** ***** ****** ******** ************ * *** ****************** *****************
**** *** ***** **** **** ** ****** *** * ******** ***** ******** *** ** ************ ****************************************
************ ******* ** **** ** * * ***** **** ** ********** ***** **** ******** ******* *************************** **********

NUCLEAR SYSTEM DIMENSIONS

NU ENTRIES IN NUMbER OF NUMetR OF

POWER TABLfc FUEL PINS COOLANT CHANNELS

ORDERS OF INTERPOLATION

TABLE ORDER
** ** **************** * **** **•

BACK-CALCULATION HEAT FLUX 2 —

VJ

ACK-CALCULATION TCMPERATURC 2

THE NUCLEAR sYSTEM POWER IS BACK-CALCULATcD ON PIN NO 1 AT LEVEL NO 4

ELAPSED TIME BETWEEN SUCCESSIVE BACK-CALCULATIONS 0 500000U-01 SEC

BACK-CALCULATION FILTER PARAMETERS

LOW-PASS HIGH-PASS FILTER

BREAKPOINT BREAKPOINT FLAG

HEAT FLUX 0 0 0 0 0

TEMPERATURE 0 0 0 0 0

POWER 0 0 0 0 0

SURFACE HEAT FLUX IS OBTAINED FROM THE FOLLOWING TABLE



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

PINSIM SAIKFLE PROULL4 2

VERSION 118 08/29/79

09/06/79

URFACE HEAT FLUX TABLE

T IME

(SEC )

0 0

0 2COO00D 00

0 400000D 00

0 6000000 00

o eoooooo oo

0 lOOOOOD 01

0 120000D 01

0 140000D 01

0 160000D 01

O 180000D 01

0 200000D 01

0 220000D 01

0 40000D CI

0 260000C CI

0 280OOOD CI

0 COOOOD 01

0 3 OOOOD 01

0 -40000D 01

0 360000D 01

0 3800000 01

0 4000000 01

0 420000D 01

0 440000D 01

0 460000D 01

0 480000D 01

0 500000D 01

0 5200000 01

0 540000D 01

0 560000D 01

0 560000D 01

0 600000D 01

0 6200000 01

0 6400001. 01

0 660000D 01

0 6800000 01

0 700000C 01

C 720000D 01

0 740000D 01

0 760000T 01

0 780000D 01

HEAT FLUX

(BTU/SEC-FT* 2)

0 1112S6D 03

0 103204D 03

0 104781D 03

0 107538D 03

0 776331D 02

0 219^300 0.-

0 32 6400D 02

0 390753D 02

0 4041J0D 02

0 4030360 02

0 40457oD 02

0 336467D 02

0 1D6044D 02

0 7297640 00

- 24 94930 01

- 4J1808D 01

- 859992D 00

- lo0528D 01

0 953514D 00

0 674967D 01

0 21402->D 01

0 21287JD 01

0 36o4D 01

0 141894D 02

0 9391970 01

0 76 781 ID 01

0 62 0214D 0 1

0 V305 ID 01

0 34 280 0D 01

0 22 8J4 3D 01

0 t>j8031D 01

0 d3j5 3D 01

0 10 17970 02

0 1981330 0

0 3161 00 02

0 3<_04^5D 0?

0 33 16080 02

0 s2 4St>lD 02

0 294497D 0?

0 33S822D 02

T IME

(SEC )

0 500000D-01

0 250000D 00

0 450000D 00

0 650000D 00

0 8500000 00

0 10 OOOD 0 1

0 125000D 01

0 145000D 01

0 165000D 01

0 185000D 01

0 205000D 01

0 225000D 01

0 245000D 01

0 2O5000D 01

0 235000D 01

0 305000D 01

0 325000D 1

0 34S000D 01

0 365000D 01

J J85000D 0 1

0 405000D 01

0 4250000 01

0 445000D 01

l) 465000D 01

0 48 OOOD 01

0 505000D 01

0 S2500JD 01

0 545000D 01

0 565000D 01

0 585000U 0 1

0 6050000 01

J 625000D 01

0 6450000 01

0 660OOOD 01

0 685000D 01

0 70S000D 01

0 725000D 01

0 745000D 01

0 765000D 01

0 785000D 01

HEAT FLUX

(BTU/SEC-FT* 2)

0 1 10969D 03

0 976708D 0<.

0 101861D 03

0 1057240 03

O 526292D 02

0 246071D 02

O 3117860 02

0 381781D 02

0 4114 53D 02

0 424392D 02

0 3985J9D 02

0 2793J1D 02

0 131218D 02

0 3402060 01

- 467408D 01

- 250127D 01

- 3971940 01

0 16J896D 01

0 119159D 01

0 283825D 01

0 3307J9D 01

0 6 18989D 01

0 747011D 01

0 120623D 02

0 o21414D 01

0 299569D 01

0 254429D 01

0 6862810 01

0 601853D 01

0 2136310 01

0 105095D 01

0 8177110 JI

0 164289D 02

0 2231920 02

0 272863D 02

0 267451D 02

0 295836D 02

0 308967D 02

0 286314D 02

0 329486D 02

TIME

(SEC )

J 1J0000O 00

0 300000D 00

0 OOOOOD 00

0 700000D 00

0 900000D 00

O 110000D 01

0 1300000 01

0 150000D 01

0 170000D 01

0 1900000 01

0 210000D 01

0 2300000 01

0 250000D 01

0 270000D 01

0 290000D 01

0 3100000 01

0 330000D 01

0 350000D 01

0 370000D 01

0 3900000 01

0 410000D 01

0 430000D 01

0 450 OOOD 01

J 47J0OOD 01

0 4900000 01

0 5130000 01

0 300000 01

0 50000D 01

0 570000D 01

0 90000D 01

0 olOOOOD 01

0 6300000 01

0 6S0O0OD 01

0 670000D 01

0 b90000O 0 1

0 7100000 01

0 7300000 01

0 750000D 01

0 770000D 01

0 7900000 01

HEAT FLUX

(BTU/SEC-FT**2)

0 109962D 03

0 999250D 02

0 102807D 03

O 10692SD 03

0 2160110 02

0 2366480 02

0 349878D 02

0 399333D 02

0 3926060 02

0 386019D 02

0 3981030 02

0 241113D 02

0 628633D 01

0 351050D 01

- 5449_6D 01

- 113661D 01

- 7544060 00

0 418728D 00

0 9438780 00

0 184457D 01

O 909492D 00

0 3549420 01

0 722100D 01

0 111416D 02

0 7715060 01

0 546422D 01

0 138425D 01

0 1726300 00

0 3375250 01

0 5645000 01

0 919289D 01

O 102935D 02

0 1745430 02

0 297939D 02

0 31089 20 02

O 3004360 02

0 3077920 0«.

0 2970500 02

0 2714120 02

0 2970780 02

104 (PINPIN) PAGE 002*

TIME

(SEC )

O 150000D 00

0 350000D 00

0 bSOOOOD 00

0 750000D 00

0 950000D 00

0 115000D 01

0 1350000 01

0 15 OOOD 01

0 1750000 01

0 19 OOOD 01

0 215000D 01

O 23S000D 01

0 2550000 01

0 2750000 01

0 295000D 01

0 3150000 01

0 3350000 01

0 3550000 01

0 3750000 01

0 39S000O 01

0 415000D 01

0 435000D 01

0 4550000 01

0 475000D 01

0 495000D 01

0 515000D 01

0 5350000 01

0 5550000 01

0 5750000 01

O 5950000 01

O 6150000 01

0 6350000 01

O 6550000 01

0 6750000 01

0 6950000 01

0 7150000 01

0 7350000 01

0 7550000 01

0 7750000 01

O 795000D 01

HEAT FLUX

(BTU/SEC-FT**2)

0 10J505O 03

0 102837D 03

0 1024410 03

0 1049360 03

0 2455390 02

0 2841530 02

0 3677220 02

0 4301030 02

0 431794D 02

0 392 0 830 02

0 3300220 02

0 1964430 02

0 389822D 01

0 2836970 01

- 91132SO 00

- 1311560 01

- 511925C 00

0 3799190 01

0 6200860 01

0 2255580 00

0 4855970 01

0 5890940 01

0 1107060 02

0 638497D 01

O 3424670 01

0 6667750 01

0 6958190 01

- 1953020 00

0 1980140 01

0 U3929D 01

O 5817280 01

0 1201070 02

O 1952870 02

0 308786D 02

0 2936440 02

0 315667D 02

0 3264970 02

0 3371360 02

0 3092810 02

0 2707580 02

00
CO



PINSIM A NUCLEAR FUcL PIN SIMUL AT OR- TRANSI lNT ANALYSIS CODE

PINSIM SAMFLE PROBLCM 2

VERSION 118 08/29/79

09/06/79

SURFACE HEAT FLUX TABLE

T IME

(SEC )

0 800000D 01

0 6200000 01

0 840000O 01

0 860000D 01

0 8800000 01

0 9000000 01

0 920000D 01

0 400000 01

0 960000D 01

0 9800000 01

0 1000000 02

0 102000D 02

0 104000D 02

0 lOoOOOD 02

0 108000D 02

0 113000D 02

0 112000D 02

0 1140300 02

O 1160000 02

0 118000D 02

0 120000D 02

0 122000D 02

0 124000D 02

O 1260000 02

0 1280300 02

0 130000D 0

0 1320000 02

0 1340000 02

0 1360000 02

0 138000D 02

0 140000D 02

O 1420000 02

0 1443000 02

0 146000D 02

0 148000D 02

0 15300CD 02

0 1 2000D 02

O 1 40000 0

0 15603 CD 02

0 158000D 02

HEAT FLUX

(DTU/SEC-FT**2 )

0 2782->6D 02

0 2 99IS9D 02

0 2J4219D 02

0 230514D 02

0 163 39D 02

0 1O4012D 02

0 180746D 02

0 20 1474D 02

0 18 14 330 02

0 1766<J6D 02

0 1J9430D 32

0 68230D 02

0 32 962 20 02

0 236225D 02

0 178092D 02

0 229892D 02

0 14 76900 02

0 202562D 02

0 143261D 02

0 72 0 £>7D 01

0 474100D 01

0 2J338D 01

0 1818o9D 01

0 620961D 01

0 J24467D 01

0 319167D 01

0 102644D 00

0 179164D 01

0 ^623020 01

0 13 1804D 01

0 2G1144D 01

0 18327 O 01

0 194740D 01

0 887131D 01

0 85 1364D 01

0 143718D 02

0 101787U 02

Oil 1093D 02

0 O35207D 01

0 6613750 01

TIME

(SEC )

0 8050000 0 1

0 82o000O 01

0 845000D 01

0 865000D 01

0 885000D 01

0 9050000 01

J 925000D 01

0 945000L 01

0 9 5000D 01

0 985000D 0 1

0 100500D 02

0 102500D 02

0 104500D 02

3 106500D 0<l

0 108500D 02

0 110500D 0«:

0 1125000 02

3 114 00D 02

0 116S00D 02

0 118500D 0<i

0 1205000 02

O 122500O 02

0 124500D 02

0 126 OOD 02

0 128500D 02

0 130500D 02

0 132500D 02

0 134500D 02

0 136500D 02

0 138 OOD 02

0 140500D 02

3 142500D 02

0 144500D 02

0 14O500D 02

3 148500D 02

3 150500D 02

0 152500D 02

0 154500D 02

0 IS60OOD 02

0 156500D 02

HEAT FLUX

(BTU/SEC-FT**2)

0 310792D 02

0 291533D 02

0 2576390 02

0 215185D 02

0 126110D 02

0 120862D 02

0 1412630 02

0 153o590 02

0 180923D 02

0 203519D 02

0 190S430 02

0 236650D 02

0 245023D 02

0 257738D 02

0 2121300 02

0 2259930 02

0 151975D 02

0 144249D 02

0 1 11694D 02

0 7U3864D 01

0 2465940 01

0 450442D 01

0 340564D 01

- 141748D 01

0 4309310 01

0 5555360 JI

0 8442830 00

- 191SS8D 01

0 1346140 01

0 1688430 01

0 3 134170 01

0 1281530 01

0 913514D 00

0 1249870 02

0 109424O 02

0 929236D 01

0 8869580 01

0 832o92D 01

0 417869D 01

0 4752J6D 01

TIME

(otC )

0 810000D 01

0 830000D 01

0 850000D 01

0 8 70 OOOD 01

3 8900000 01

0 910000D 01

0 9300000 01

0 9500000 0 1

0 970000D 01

0 9900000 01

0 101000D 02

3 103000D 02

0 1050000 02

0 1070000 02

0 109000D 02

0 1 110000 02

0 1130000 02

0 1150000 02

0 117000D 02

0 1190000 02

3 1210000 02

0 123000D 02

0 125300D 02

0 127000D 02

0 129000D 02

3 131000D 02

0 133000D 02

3 13S300D 02

0 137000D 02

3 1390 000 02

0 141000U 02

0 1430000 02

0 1450000 02

0 1470000 02

0 1490000 02

0 151000D 02

0 153000D 02

3 1550000 02

0 157000D 02

0 1J9000O 02

HEAT FLUX

(BTU/SEC-FT**2)

0 284386U 02

0 28360JO 02

0 251611D 02

0 2162090 02

0 163 706O 02

0 1438800 02

0 1674930 02

0 234679D 02

0 2169520 02

0 181014D 02

0 1666380 02

0 3183810 02

0 285178D 02

0 199701D 02

0 18S784D 02

0 2086770 02

0 182994D 02

0 1387510 02

0 1318740 02

0 5321810 01

O 244370D 01

O 3449580 0 1

0 649 756D 01

0 199043D 01

0 1781 17D 01

0 1340010 01

O 242864D 01

0 6025560 01

0 355569D 01

0 341947D 01

- 5023690 0 0

0 3033220 01

0 8176330 01

0 1034990 0 2

0 161423D 02

0 8954 0 01

0 7425280 01

0 1242100 02

O 6094580 0 1

- 369497D 00

NO 104 (PINPIN) PAGE 0025

TIME

(SEC )

O 8150000 01

0 8350000 01

0 8550000 01

0 8750000 01

0 895000D 01

0 915000D 01

0 9350000 01

0 9550000 01

0 9750000 01

0 995000O 01

0 1015000 02

0 1035000 02

0 1055000 02

0 107500D 02

0 1095000 02

0 X1X500C 02

0 1135000 02

0 1155000 02

0 1175000 02

0 1195000 02

0 12 15000 02

0 123S00O 02

0 1255000 02

0 127500D 02

0 1295000 02

0 131S00D 02

0 1335000 02

0 1355000 02

0 137500O 02

O 1395000 02

0 1415000 02

0 143500D 02

0 145500D 02

0 1475000 02

0 1495000 02

0 1515000 02

0 153500O 02

0 1555000 02

0 1575000 02

O 1595000 02

HEAT FLUX

(BTU/SEC-FT**2)

0 2534840 C2

0 2654790 02

0 249110O 02

0 1773600 02

0 149628D 02

0 1721960 02

0 1443020 02

O 1657640 02

0 2095760 02

0 221684D 02

0 2058030 02

0 2350530 02

0 2455980 02

0 2650920 02

0 222836D 02

0 177364D 02

0 1891660 02

0 103524D 02

0 1060540 02

O 5268610 01

- 1695290 01

0 153623D 01

0 386897D 01

- 573842D 00

0 5833690 01

0 4242530 01

0 1854910 01

0 4250190 01

0 307464O 01

0 4769000 01

0 247015O 00

- 2856580 01

0 664108O 01

0 9547140 01

0 1338430 02

0 1286840 02

0 7670860 01

0 7990860 01

0 7186SSO 01

0 3784280 00



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

PINSIM SAKPLE PROBLEM 2

VERSION 118 08/29/79

09/06/79

T IME

(SEC )

0 160000D 02

0 162000D 02

0 164000D 02

0 1660000 02

0 1680000 02

0 170300D 02

0 172000D 02

0 174000D 02

0 17o000D 02

0 1780000 02

0 1800000 02

0 1820000 02

0 1840000 02

0 186000D 02

O 188000D 02

0 190000D 02

0 192000D 02

0 194000D 02

0 1960000 02

O 198000D 02

0 200000D C2

HEAT FLUX

(BTU/SEC-FT**2)

0 7708420-01

0 7 27330 00

0 361319D 01

0 345433D 01

0 4743 9D 01

0 292092O 01

0 O29430D 31

0 184748D 00

0 22 74 4D 01

- 902367D 00

0 367931D 00

O i 6239D 00

0 3773530 30

0 66 1478D 00

0 40 8jb3O 00

0 33 8SJ4D 00

0 14720dD 01

0 8 95JoD 00

0 301208D 01

0 64 3319D 01

0 12351oD 01

TIME

(SEC )

0 1605000 02

0 162500D 02

0 1645000 02

0 166500D 02

0 168500D 02

3 170500D 02

0 172500D 02

0 174500D 02

0 1765OOD 0 2

0 178500D 02

0 180500D 02

0 1825000 02

3 184500D 02

0 1865000 02

0 188500D 02

0 190500D 02

0 192500D 02

J 194500D 02

0 196500D 02

0 198500D 02

SURFACE HEAT FLUX TABLE

HEAT FLUX

(BTU/SEC-FT**2)

0 5144610 01

- 1310970 01

- 945442D 00

- 1 10798D 01

0 296164D 00

0 249973D 01

0 1928400 01

0 316108D 01

0 4 16497D 01

0 307114D 01

- 100914D 01

0 440239D 00

- 10J157D 01

- 121346D 01

0 3895780 00

0 334681D 00

- 1601O3D OI

O 313789D 00

0 180233D 01

0 338500D 01

TIME

(SEC )

0 1613000 32

O 1630000 02

0 165 0 030 02

0 167000D 02

0 169000D 02

0 171000D Od

0 1730000 02

0 175 0 000 02

0 177000D 02

0 1790 000 02

0 1810000 02

0 183000D 02

0 1850000 02

0 187000D 02

3 189000D 02

J 191000D 02

0 1930000 02

0 195300U 02

0 197000D 02

0 199000D 02

HEAT FLUX

(BTU/SEC-FT**2)

0 3638420 01

0 2506990 01

0 3b3b7*.D 01

0 3366 780 01

0 1234480 0 1

0 2639250 01

- 6931110 00

0 4255830 00

- 1614880 01

0 333033D 00

0 113567D 01

0 5898970 01

0 293914D 01

0 939911D 00

0 36825O0 00

0 2136690 01

0 1027140 01

0 393906U 01

0 2373260 0 1

0 222111D 01

THE SURFACE HEAT TRANSFER COEFFICIENT OPTION IS IRRELEVANT

THE PIN SurFACE TEMPERATURE IS OBTAINED ROM THE FOLLOWING TABLE

NO 104 (PINPIN) PAGE 0026

TIME

(SEC >

0 1615000 02

0 1635000 02

0 1655000 02

0 1675000 02

0 1695000 02

0 1715000 02

C 1735000 02

0 1755000 02

0 1775000 02

0 1795000 02

0 1815000 02

0 1835000 02

0 1855000 02

0 1875000 02

0 1895000 02

0 1915000 02

0 1935000 02

0 19S500D 02

0 1975000 02

0 1995000 02

HEAT FLUX

(BTU/SEC-FT**2)

0 6315720-02

- 370 9560 00

- 1034700 01

0 6340560 CO

0 11S618D 01

0 2603810 CI

- 1787650 01

0 2706400 01

0 150465O 01

0 2608340 01

- 1215370 01

0 1106090 01

0 1952480 00

0 4225860 00

0 3579440 00

0 3562670 01

- 1333160 01

C 4998330 01

0 5744890 00

O 8639060 00

O



PINSIM NUCLEAR FUCL PIN

PINSIM AMFLC F (U1LEM 2

SMULATUP-T ANSI NT ANALY IS CODE MUD 1 VERSION 118 08/29/79

09/06/79

T IMF

(SCC )

0 0

0 200000D 00

O 4003330 00

0 600000D 00

3 POO3J0D 00

0 103033L 01

0 120000D 01

0 1400000 01

0 1C.0000D 01

o laooooD oi

0 200000D 01

0 20000C 01

0 40033C 01

0 2600000 01

0 280030D 31

0 3C0030D 31

0 3200000 01

O 3400300 31

0 360003D 01

0 803000 01

0 400C00D CI

0 423030b 01

0 440000D 01

0 460000D 01

0 48O00 0D 01

0 500000D 01

0 5200030 31

0 5430000 01

0 5 60 0000 31

0 580000D 01

0 600000D 01

0 fetOOOOD 01

0 640000D CI

0 6630000 31

O 680000D 01

0 OOOOOO CI

0 720030D 31

0 740000D 01

0 7O0003D 31

0 780000D 01

TLMPfc^ATURE

( )

0 h H44D 33

0 635010D 03

0 42L03D 03

0 U451 4D 01

0 o 6 360 33

0 73 0094D 03

0 3292G3D 33

0 9b9498D 33

0 SSoC J9D 03

J 91o30 D JJ

0 946113D 03

0 98 19240 03

0 102 1990 04

0 1077-ibD 34

0 1105olD 04

0 1128030 34

0 1137160 04

0 1144 OD 04

0 114 1 40 04

0 114210D 04

0 lliblbD 04

3 1145 3D 04

0 1141o3D 04

0 113065D 04

0 112830D 04

0 112 13D 34

0 1128 10 34

J 112 090 04

0 113011D 04

0 11 9^30 0 4

0 11 7180 04

0 112143D 34

Oil 12SJ3D 04

0 139477D 34

0 10b8140 0*

0 10->160D 34

3 1JJ6 OD 04

0 102239D 04

0 101J18D 34

0 9970340 03

TIME

( SEC )

0 3O0O0U-01

0 2500000 00

3 4 0000D OO

0 6SO0G0D 00

0 8 OOOOD 00

3 105000D 01

J 1250000 01

J 1450000 01

0 16-jOOOD 01

3 18-.0O0C 01

J 2050O0D 01

3 22-jOOOD 01

0 245000D 01

0 2 50O0U 01

3 2850000 01

3 305000D 01

3 325000D 0 1

3 345 OOOD 0 1

3 36.J-OO0D 01

3 3850000 01

J 435000D 0 1

3 42-jOOOD 01

J 445000D 01

3 4fa->0O0D 0 1

3 4q OOOT 01

3 505 0 OOD 0 1

3 5 ->0O0D 01

3 54 OOOD 0 1

3 5CS000D 01

0 58 OOOD 0 1

3 6050000 01

3 2jOOOD 01

J 645300D 01

3 6 bOOOL. 01

J 68S0OOD 0 1

3 7050OUD 01

J 725000D 01

0 745000D 01

J 7O5000D 01

0 785000D 01

TEMPERATJRE TABLE

TCMPERATURE

(F)

0 t>2b2 3D 33

0 641000D 03

0 6452320 33

0 645743D 03

0 69522DD 03

0 79b853D 03

0 S392o5D 03

0 867161D 0

0 893768D 03

0 92 086D 03

0 953641D 03

0 93dblD 03

3 1341500 34

0 1084920 04

3 111348D 34

0 1 131 020 04

0 114100D 04

3 114420D 34

0 1 145350 04

0 114344D 04

0 1 14->73D 04

0 1 14355D 04

0 113963D 04

0 112fa94D 04

0 1 12<<970 34

3 11J110D 04

0 1130280 04

0 1125u2D 04

0 1128180 04

0 112991D 04

0 1123330 04

3 1119870 34

0 113761D 34

0 1089880 04

3 136579D 04

0 IOSO08D 04

0 103430D 04

0 101934D 04

3 100830D 04

0 9929430 03

TIME

(SEC 1

3 lOOOOOD 03

0 300J00D 00

0 530003D 03

0 700330D 03

3 9000300 30

3 110003D 31

3 130003D 31

0 150000D 01

3 170000D 01

J 1930303 01

3 2133000 01

0 2300000 01

0 2o3003o 01

0 270000D 01

3 290300D 31

0 3100000 01

0 J30000D 01

J 3503000 01

3 3700000 01

3 J90003D 01

3 4100000 01

0 4300000 01

3 453300D 01

0 470000D 01

0 490000D 01

0 10000D 31

3 330000D 01

0 5500300 01

3 700000 01

0 90000D 01

0 6100000 01

3 6J0003D 01

3 obOOOOD 31

0 670000D 01

3 0900330 01

J 710000D 01

0 730300D 31

0 7533030 01

3 770330D 31

0 7900000 01

TEMPERATURE

(F)

0 6273790 03

0 6431800 03

0 6462100 03

0 6452 70D 03

0 734799D 03

0 8139580 03

0 8464630 03

0 8737300 OJ

0 902263D 03

0 9313390 03

0 9610100 03

O 1005ebD 04

0 105 OOD 04

0 1091170 04

0 112318D 04

0 113304D 04

O 114182D 04

0 114517D 04

0 114663D 04

0 1144670 04

0 1146950 04

0 1143900 04

0 1138 ID 04

0 112783D 04

0 1123960 04

0 1130340 04

O 113185D 04

O 112925D 04

0 1128570 04

0 1127740 04

0 112429D 04

0 1117170 04

0 1103 ID 04

0 1081160 04

0 106029D 04

O 1046 8D 0 4

0 1330720 04

0 101706D 04

0 130O94D 04

0 9912 <_D 03

104 (PINPIN) PAGE 0027

TIME

( SEC )

0 1500000 00

0 3500000 00

0 5500000 00

0 750000D 00

0 9500000 00

0 1150000 01

0 1350000 01

0 1550000 01

0 1750000 01

0 1950000 01

0 2150000 01

0 235000D 01

0 2550000 01

0 2750000 01

0 2950000 01

0 31S3000 01

0 33S000D 01

0 3553000 01

0 3750000 01

0 3950000 01

C 4150000 01

0 4350000 01

0 4550000 01

0 4750000 01

0 4950000 01

0 5150000 01

O 53S000O 01

0 5550000 01

0 575000D 01

0 5950000 01

0 6150000 01

0 6-350000 01

0 65 OOOO 01

0 6750000 01

0 6950000 01

C 715000D 01

0 7350000 01

0 7S5000D 01

0 775000D 01

0 795000D 01

TEMPERATURE

(F)

O 6320390 03

0 643337D 03

0 647572D 03

0 6466930 03

0 7587900 03

0 8213270 03

0 8533710 03

0 8787710 03

0 907 5860 03

0 9392060 03

0 972789D 03

0 1018300 04

0 106664C 04

O 1097080 04

0 112275D 04

0 1135310 04

0 1142900 04

0 1143820 04

O 1143890 04

0 1 146470 04

O 1145090 04

0 1142360 04

0 1 13502D 04

0 1129670 04

0 1131000 04

0 1129100 04

0 1129150 04

0 1131330 04

0 112946D 04

0 112935D 04

0 112381D 04

0 1114070 04

0 1098600 04

0 1074220 04

0 103686O 04

0 1041560 C4

0 1026080 04

0 10 11740 04

0 1002450 04

0 9905730 03



PINSIM

P INS IM

A NUCLEAR FUtL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

AMPLE PROBLEM 2

VERSION 118 08/29/79

09/06/79

— TEMPERATURE TA6LE

T IMF

(SEC )

0 fcCOOOOO 01

0 8200000 01

0 8400000 01

0 863003D 01

o esoooon 01

0 9030000 01

0 9200000 01

0 940000D 01

0 S63000D 01

0 S800000 01

0 lOOOOOD 02

0 10200CO 02

0 104 00 0L 02

0 10 OOOO 02

0 lOaOOOD 02

0 1103300 02

0 1120000 C2

0 114 03 00 02

0 116000D 02

0 118000D 02

0 123003C 02

0 122000D C?

0 124030D 02

0 1260000 02

0 12S000D 02

3 1303300 02

0 132000D 02

0 1340000 02

0 136000D 32

0 138030D 02

0 1400030 02

0 142000D 02

0 144000D 02

0 1460000 02

0 148300D 02

0 1500000 02

0 15200CD 0«_

0 154000D 02

0 156000D 02

0 ISoOOOD 02

TEMPERATURE

(F)

0 938428D 03

0 9797690 03

0 97 111 3D 03

0 96 36 76D 03

0 9O4103D 03

0 963JU2D 03

0 9582790 03

0 9bl<~l4D 03

0 9444430 33

0 935927D 03

0 92 9493D 03

0 91 636 D 03

0 8968783 03

0 89 04iaD 03

O adbl92D 03

0 87 7So9D 03

0 876499D 03

0 3 8737D 03

0 87 12590 03

0 O74026D 03

0 3791330 03

0 8362390 03

0 8806 7D OJ

0 8021660 03

0 3868480 03

0 8843440 03

0 883634D 03

0 885920D 03

O J33944D 03

0 884330D 03

0 882227D 03

0 884267D OJ

0 88 109D 03

0 8750980 03

0 8667O0D 03

0 8 42180 03

0 832541D 03

0 8o05b4D 03

0 34 96930 03

0 849289D 03

TIME

(SEC )

J 63 OOOD 01

3 8250000 01

3 845000D 01

3 8 50000 01

0 885000D 01

3 905000D 0 1

3 923000D 31

3 945000D 0 1

3 9650000 01

0 985000D 01

J 100500D 02

J 102S00D 02

3 104500D 02

0 106500D 02

0 108-jOOU 02

3 110500U 0

3 112 OOD 02

3 114S00D 02

0 U6500D 02

0 1185000 02

3 120500D 02

3 122500D 02

3 124500D 32

3 1265000 0<c

3 128533D 02

3 1J0530D 02

3 132_>000 02

0 1345030 Od

3 136500D 02

0 1385000 02

3 140500D 02

3 142500D 02

3 1445300 02

0 1465000 02

0 148500D 02

3 1505030 02

0 1j2500O 02

0 154500D 02

0 156500D 02

0 138503D 02

TEMPERATJRE

(F)

0 9839490 03

0 97 5 62D 0

0 9684910 03

0 9632480 03

3 9663990 03

0 9649330 03

0 9587610 03

0 95 1999D 03

0 942804D 03

0 9331230 03

0 9271570 03

0 913634D 03

0 890862U 03

0 8873600 03

0 8841880 03

0 8754860 03

0 8765400 03

0 8702830 03

0 8 72183D 03

0 87 8790 03

0 881332D 03

0 8848 14D 03

3 8859730 03

0 8863 73D 03

0 8856530 03

0 8 826 990 03

0 8662950 03

0 8885200 03

0 8848280 03

0 3845060 03

0 881898D 03

0 8843750 03

0 8851930 03

O 870360D 03

0 8642 30 03

3 8554810 03

0 8527220 03

0 8306230 03

0 851429D 03

0 8 500S3O 03

T IME

(StC )

0 6100000 01

3 8300000 01

3 8503030 01

0 873300D 01

0 890000D 01

0 910300D 01

0 9303030 01

0 9500000 01

0 970OOOO 01

0 990000D 01

0 1010000 02

3 1030000 02

0 10 OOOD 02

0 107030D 02

0 1090030 02

0 111000D 02

0 1130000 02

0 115300D 02

0 117000D 02

3 1190000 02

0 1210000 02

0 123000D 02

0 125000D 02

3 127000D 02

0 1290000 02

0 1310000 02

0 13J000D 02

0 13O000D 02

0 1370000 02

3 1390300 02

0 1413030 02

0 143000D 02

3 145030D 02

3 1470030 02

3 1493000 02

0 1310000 02

0 1530000 02

3 135000D 02

0 1570000 02

0 139000D 02

TEMPERATURE

(F)

0 S81993D 03

0 9727870 03

0 966500D 03

0 962091O 03

0 9650930 03

0 963793U 03

0 956607D 03

0 9457850 03

0 938719D 03

0 932346D 03

0 9268440 03

0 905 600 03

0 8925610 03

0 888S95D Oj

0 884209D 03

0 8743670 03

0 874020O 03

0 8707910 03

0 8708990 03

0 8769 1 JO Oo

0 8827100 03

0 884825D 03

0 8835100 03

0 886302D 03

0 8864260 03

0 8844170 03

0 8857180 03

0 8845640 03

0 883742D 03

0 883418D 03

0 884133D 03

0 E83191D 03

0 8601680 03

0 8C8 47D 03

0 858754D 03

0 8 57430 03

0 8533980 03

0 8473300 03

O 8508870 03

0 8338430 03

104 (PXNPIN) PAGE 0028

TIME

(SEC )

0 8150000 01

0 8350000 01

O 8550000 01

0 8750000 01

0 8950000 01

0 9150000 01

0 9350000 01

0 9550000 01

0 9750000 01

0 9950000 01

0 1013000 02

0 103S00O 02

0 1053000 02

0 1075000 02

0 1095000 02

0 1115000 02

0 1135000 02

0 1155000 02

0 1175000 02

0 1195000 02

0 12 15000 02

0 1235000 02

0 1255000 02

0 1273000 02

0 1293000 02

0 13 1300O 02

0 1333000 02

0 1355000 02

0 1375000 02

0 1395000 02

0 1415000 02

0 1435000 02

0 145500C 02

0 14 7S0 0O 02

0 1495000 02

0 1515000 02

0 1535000 02

0 1553000 02

0 15 75000 02

0 159500O 02

TEMPERATURE

(F)

0 9815960 03

0 97114SO 03

O 9645330 03

0 9632SSO 03

0 9649110 03

0 9609520 03

0 956449D 03

0 9462400 03

0 9361290 03

0 9283230 03

0 9232780 03

0 9049800 C3

O 8916890 03

0 8837700 03

0 880918O 03

0 8748970 03

0 871670L 03

0 8730670 03

O 8716410 03

0 8780640 03

0 8865*40 03

0 8860S8C 03

0 883824C 03

0 8882630 03

0 8639670 03

0 8833570 03

0 8858.370 03

O 8836380 03

0 3334330 03

0 8818100 03

0 8848390 03

0 886S53C 03

0 8782290 03

0 8673260 03

O 856 8 730 03

0 8527850 03

0 8532840 03

0 8481370 03

O 8497460 03

0 8333190 03

ro



PINSIM NUCLEAR Fu L PIN SIMULATOR-TRANSIENT ANALYSIo CODE

PIN IM SANFLE PRC3LE1 2

VERSION 118 08/29/79

09/06/79

TEMPERATURE TAHLr

T IME

(SEC )

0 163333D 02

3 1C2000D C

3 164333D 02

0 166 0000 J?

0 1680001 02

3 173300D 32

0 1720001 02

0 174030D 32

0 1760000 J

0 179033 Od

0 1800000 2

0 182000D 02

0 184OOOD 02

0 leooooo U_

0 1P9003D 02

0 190300D 3

0 1920000 02

0 194300D 02

0 19 OOOD 02

0 19 3300 32

0 2000030

TEMPERATURE

(F)

0 t 67J2D 33

0 8566( ID 03

0 05 2D 03

0 95"S5 D 03

3 3 53130 33

3 !o 73 O 3

0 3 1 3D 03

3 3S70J3D 33

0 d 42 30 03

3 3j62 30 03

0 3547710 03

0 3 oO 10 03

0 8540 90 33

0 b4 2D 03

3 95 5 ^7D uj

J da 01O 33

0 tb2« 18D 03

0 3 47 3D 03

0 3493 30 03

0 8473 7D 03

9135D 33

TIME

( SEC )

J 163533o 0

J 162 OOD Od

3 1 4500D Od

3 166S0L 02

3 1685030 02

J 170530D 32

J 17^5000 0

3 174530D Od

0 17650UL 02

3 1785300 3

3 183S00D 32

J 18 5030 32

134530D 02

0 1 65000 02

0 138500L 02

3 190500D 02

3 1925300 02

3 1945000 3

0 19C500O 02

3 198S00D 02

TEMPERATURE

(F)

0 6 4173D 33

0 858604D 33

0 3 8 32D 33

3 358e 970 33

0 8 OO40U 03

3 8552970 03

0 852336D 03

3 3 0 30 33

3 85 535D 03

0 85 310 3J

3 3 0II8D 33

0 85o0 ID 03

0 8 5 j BO 33

3 355876D 33

3 85S2 50 3J

0 855317D 03

0 8 744D 03

3 S54815D 33

3 8532470 03

3 84733 O 33

Tl Mt

(SEC >

0 lolOOOO 02

0 163003D 32

3 16 330O 02

3 16730JD 32

3 1690000 02

0 171330 ) 02

0 173333D 32

17.33300 02

0 1770000 32

3 1793300 32

3 181003D 02

0 183000D 02

3 18 333D 32

3 187000D 2

3 1893 33 0 Od

3 1913300 02

3 1933300 02

0 19 OOOD Od

0 1970300 Od

3 199330D 3

TEMPERATURE

(F)

0 8538440 03

0 8 7 173D 33

0 8563040 03

0 8566930 03

0 6-3 729D 03

0 85489 D 03

0 8b5061D Oj

3 8559030 03

0 855452D OJ

0 655145D 03

0 8bb4410 03

0 8522320 03

0 8336010 03

0 85S17_D 03

0 8b5 264D 0 3

3 854063O 03

0 8 4 1 04D 03

0 8522790 03

0 849963D 03

3 8477940 03

FOLLl»ING ARE OtSCRlPTlUNS UF THE NUCLcAR SYSTEM PIN{ )

104 (PINPIN) PAGE 0029

TIME

(SEC )

0 1615000 02

0 1635000 02

0 165300D 02

0 16 750 00 32

0 1693000 02

0 1715000 02

0 17350 00 02

0 175300D 02

0 17750 0D 02

0 179300D 02

0 1815000 02

0 183500D 02

0 1855000 02

0 1875000 02

0 1895000 02

0 1915000 02

C 1935000 02

0 1955000 02

0 197S00D 02

0 199S00O 02

TEMPERATURE

(F)

0 8S6000O 03

0 8584980 03

0 8386030 03

0 8575280 03

O 8368660 03

0 8545210 03

0 8570860 03

O 8546570 03

0 8548160 03

0 8539210 03

0 8567760 03

0 8532900 03

3 8544700 03

0 8552160 03

0 855282D 03

0 8523200 03

0 8554920 03

0 350025C 03

0 BS0962D 03

0 8488320 03

CO



PlNoIM A NUCLEAR FUEL PIN SIMULATOR-TRANSI ENT ANALYSIS CODE MOO 1 Vt-RSIUN 118 08/29/79 NO 104 (PINPIN) PAGE 0030
PINSIM SAMPLE PROBLEM 2 09/06/79

- PIN OATA —

(PIN NU I)

PO ER POWnR PIN TO AVG TOTAL PIN NUMdcR OF NUMBER OF
SYSTEM FLAG POW PEAK FAC LENGTH FT AXIAL LEVELS MATERIALS

1 1 0 1303D 3 112 00 11 2

GAP INTERNAL HtAT TRANSFER PIN

CALCULATIO DATA AREA SCALING DEFORMATION

FLAG FLAG FACTOR FLAG

-3 0 0 lOOOOOD 01

FLUX DEPREooION FACTORS

HERE NOT USED

>o
J>



PINSIM A NUCLEAP FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CUOE MOD 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0031
PINSIM SAMPLE PROBLEM 2 09/06/79

GAP OATA ROSS-STOUTE MODEL

WEIGHTED AVERAGE GAS MASS OF GAS GAP GAS

MOLECULAR WEIGHT (GM-MOLEo) PRESSURE

0 400260D 01 0 3000000-01 0 150000D 04

GAS COMPOSITION FRACTION

HELIUM ARGON KRYPTON XENON HYDROGEN NITROGEN WATER VAPOR

1 00030 00 00 00 00 00 00

MEAN ROUGHNESS MEAN ROUGHNESS F NEUTRON FLUX AVG F NEUTRON

OF CLADDING(CM) OF FUEL(CM) TIME SPAN(SEC) FLUX(M**-2 SEC**-1)

0 850000D-06 0 450000D-06 0 0 0 0

•O
Ul



PINoIM A NUCLEAR FUtL PIN SIMULATUK-TRANSIcNT ANALYSIS CODE MUD

PINSIM SAMPLE PROBLEM 2

VERSION 118 08/29/79

09/06/79

LEVEL

NO

1

2

3

4

5

6

7

8

9

10

SURFACE HEAT

TRANSFER AREA

(FT**2)

0 16571oD 00

0 124287D 00

0 96uo76D-01

3 113477D 03

0 110477D 30

1104770 00

110477D 33

1104770 33

96667uD-01

1242870 33

0 16J716D 30

-- LEVEL OATA

(PIN NU 1)

AXIAL AXIAL PIN ASSOCIATED NO UF RA01AL

LENGTH PUWER FRACTION ATER NUDE REGIONS

(FT)

1 00 0 05 6 0 2

1 123 0 0557 0 2

0 87 0 0773 0 2

1 000 0 1081 0 2

1 000 0 1386 0 2

1 000 0 1386 0 2

1 030 0 1386 0 2

1 000 3 1066 0 2

0 o7S 0 0773 0 2

1 12 3 05o7 0 2

NO 104 (PINPIN)

OF RADIAL

NODES

13

13

13

13

13

13

13

13

13

13

PAGE 0032

>o



PINSIM A NUCLEAR FULL PIM SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE OOJO
PINSIM SAMFLE PRuBLE 2 09/06/79

REGION OATA

(PIN NU 1)

LEVEL REGION ( EG1CN INNLR REGION OUTtR

NO NU RADIUS FT RADIU FT

110 3 3 1S23D-01

12 3 I55d0-01 3 17360-01

2 10 3 0 15..O0-0 1

2 0 1538D 01 0 17580-01

3 10 0 0 1O2SD-01

J 2 3 1558D-01 O 17380-01

4 1 3 0 0 1 23D-0 1

4 2 0 1558D-01 0 17580-01

3 1 0 0 0 1 230-01

5 2 0 13580-31 0 1758D-01

6 1 0 0 0 1 250-01

6 2 0 13580-0 1 0 175UO-31

7 10 0 0 13250-0 1

7 2 0 15580-01 0 17-.8D-01

8 10 0 0 132 0-01 3 1030D 01 10 1 vj

8 2 3 15580-31 0 17580-01

9 10 0 0 10250-01

9 2 0 13580-01 0 17580-31

10 1 0 0 0 13250-0 1

13 2 3 1558D-31 0 17580-01

11 1 0 0 0 15250-01

11 2 0 1358D-01 O 17580-01

RADIAL POWER NO UF MATEK1AL

PEAK FACTOR NLOES 1 0 NC

3 1300O 01 10 1

3 0 3 2

0 10300 01 10 1

3 0 3 2

3 13030 01 10 1

0 0 3 2

0 13000 01 10 1

3 3 3 2

0 10000 01 10 1

0 0 3 2

0 10300 01 10 1

0 J 2

0 io ooo 01 10 1

0 3 2

3 10300 01 10 1

0 0 2

0 10000 01 10 1

3 0
-

2

0 1000D 01 1C 1

0 3 3 2

0 1300D 01 13 1

0 0 J 2
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PINolM A NUCLEAR FUi_L PIN SIMULATOR-TRANSIENT ANALYSIS CODE MUD

PINjIN SAMPLE PROBLEM 2

VERSION 118 08/29/79

09/06/79

104 (PINPIN)

NODE INNER

RADIUS FT

127556D-01

1363 030-01

14483*0-01

1558300-01

1627700-01

169426D-01

LEVEL NODE

NO NO

8 0

9 0

10 0

1 1 0

12 0

13 0

NODE CENTER

RADIUS FT

1320 330-0 1

1405O9D-01

148598D-01

15S/3J8D-0 1

1661310-01

1726580-01

- NUDE DATA -

(PIN NO 11

NODE OUTER NODE RADIAL POKER MATERIAL

RADIUS FT VOLUME FT3 PtAKINC FACTOR I 0 NO

0 136363D-01 0 1095320-03 0 1000000 00 1

0 144634D-01 0 109532D-0J 0 1000000 00 1

0 1524530-01 0 1095320-03 0 1000000 oo 1

0 1627700-01 0 104194O-03 0 0 2

0 1694260-01 0 1041940-03 0 0 2

0 1758300-01 0 1041940-03 0 0 2

PAGE 0037
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 118 08/29/79 NO 104 (PINPINi PAGE 0038
PINSIM SAMPLE PROBLEM 2 09/06/79

MATERIAL DATA

(PIN Nd 1)

IDENTIFIED MATERIALS

MATERIAL NO 1 IS URANIUM OIQXIDE

FRACTIONAL DENSITY FRACTION UF PU-02 BURN UP ROD AVERAGE BURNUP DURING CONDUCTIVITY INTEGRAL

OF U02 IN THE FUEL {MW-SEC/KG) TIME STEP (MWD/MTU) FOR NUCLEAR FUEL

0 940 00 0 0 0 0 0 0 0 9700000 00

MATE 1AL NO 2 IS ZIRCALOY-4

END OF INPUT DATA PROCESSING

ro
o
ro



PINSIM A NUCLEAK FU^L PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOO 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0039

PINSIM SHr/fLt PROULE4 2 09/06/79

**** *** * ** »* ******* * * * »** *** »«»*•** ******** * *********** ** ************ *********************************

******* **** *** *** ** **** * **** ** **** * ** ** * ** ** ** ** ********** * ************ * ***•***•*•*•***•**•*
**4* * * * **** ** * ******* •• * ******* ** * ***** **«* *«* **** ***** *********** ***************************************

*** * ** ** ** ** ******** ** * ********* * ****** ***** * * * ****** ************ * ft*************************************

*** ****** ***** ******************** *** ** **»* ** *** * ***** ** ************ •*************•*•*••***********•***•*•****•**

*** * ** * * ** * *** * ** *** * *** *** ****** * *** * *** **** ***** ***** ** ******* **•*•*•*********•*******•»•

****** ** ** ********* * * ** **** **** * ********************** *** * *** ***** *** ***•**••*•*****•******* ***•**•**•***•*•*

***** *** * * * * **** * * * * * * ******** ******* * ** ** ******** ******* ********•***••* ***** ***************

**** ******** * * * **« ** ******* ******* *********** *•** ***** ********************** *•** et***************************

* **** **** * «** ***** ********* ***** ***** ***** * * * *********** ***** **• *********************************

*** ***** ****************** *** ******** ******************************* ****•***«************•**•*•****•••***********•••*•**•*•

**** ****** * *** * ** ********* ***************** **** ******** **** J**************************************** *******

******** * * *** ***************************** ***************** *•* •*** ************************************** *************

** *** * ** ** ** ************ ** * ** ************ *• * ********* it*******************************************************

******* ** ** *** ************** ************ ********** ************* *******************************************************

*** * *** * * ********** **** * ****** ******* ********** ** **** *********** ************** ******** **********»»*«*»***»*

***** ** *** ******************* **************************************************************** *******************************

***** * ***** *** ** ****** * *** ** *** **************** ****** ** *** ******************************************** *

******** **** ** ** ** *** ******* ****** *********************** *** **********************************************************

•4** *** ******* * ****** ******* ******** ** ****** ****** * ** ***** ******** ** ******************************** **********

************* ** * *************** *** ** ******* *********** ****** * * ****** * *•* ***•***********•*•«*• ****************

**************** * * ********* ****** * *************** ****** * * **** **** ******************* ***************************

************ ************************** ** ******************** * *** ************* ******** ** * ******************************

*** * *** *** *** ** * *•* * ** * ****** ********************************* *********** ************** *****************

****** ********* ******** ************* * ********************* * * ***********

****** * * * ** *** *************** ****** • ******************************

**** * * *********** ****** ******** * iTEADY-STATE OUTPUT ************ ******* *******************

**»* ******** ********** •* ************ ***************************************

*** ********************* ***** ******* ** ***** * **************** ************

*** *** ** ***** * ********** * * ** *** ** ** ********* *** ****** *** * ********* ****************************** **********

****** * *** * ***** ***** ***** * ****** *** * ********* **** ******* *********************** ******************************

**» ***** ** * *«** ********* ************ * ** ************ «• **• * ** ************ •*• *** ************** ****************

**** * * *•** ** *•* ******* ******* ***** ** ******* ***** ****** ********************************* **********************

****** * ** *** ****** *** ****** *** **** ************** ****** ***************** ** ********** ******************************

**** *** ****** * ****** *** ** ********** * * ****** ************** ************** *** *************************************

** ***** **************** **** ******* ***** **** **** **** ***** ** ****** ************* *******************************

******** ** ************* ******** ** **** ** *********** * *** * ** ******************* ************************** *************

*** ************************* * ** **************** •* ***** ************** ********************** *****************************

* * * **** ****** ************ ** ****** ** ****** ************ ********* ********* ** ***** •********••*********•**•**••***•**•

*** *** * ******** ** * **** ******************** ******* * ** * ***** ***** * J********************************************

****** * * *************** ******************************************* ***** J***************************************************

*** * ***** ***** ******** *** ******* *• *** ** ****** ****** *** ** **** ************* ***************************************

**** ** ******************************* * *************** *• * ***************** ***» ***••*•*****•* *******•**•**••*••**••*••*

**** * *** ********************************** ************ *** **** ******************** *****************************************

**** *** **** ** ** *** * ** * ********* **** * ********** ** ************* ******* *****************************************

********** ****** * **************** ***** *** *************** ***** * * * **•••**• ************************ ***•*••****••***

**** ***** ** ******* *** ** *********** *********** ********** ** ******************* ** ******************* ***••**•***•***••**

* ********** ****** *** * * *********** ******* * ****** ** *** *** ** *********** *******************************************

******** ** *********** ** ***** ** **** * *** **** ******* ***** ******************* * ******* * *********** ******************

******* * *** •* * * * ***** *** ****** * * ***** ** *** ** ** **** ******* **************** *******************************

***** ***** ** *************** ** ******* ************ ***************************** **** ***************** ***************

**** ***** * ********** * ******** ********** ******** *** ** ***** *** *********************************************

*********** *** * *** ** *** ** * *** * **» * ************************ ******************* *•* **** ***•*•*******••*••**•*•**••*



PINolM A NUCLEAR FUFL PIN SI MULATCJR-TRA gbl ENT ANALYSIS CODE MOD 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0040

PINSIM SAMPLE PROBLEM 2 09/06/79

SYSTEM POWER DATA

STEADY-STATE

SYSTEM POWER

NUCLEAR 0 1199930 03 Ml

IDEAL ELECTRIC 0 0 KW

ACTUAL ELECTRIC 0 0 KW

♦ +i NOTE THC NUCLEAK SYSTEM SURFACE HEAT FLUX TABLE IS BEING NORMALISED ♦ +«•+

STEADY-STATE POWER (PNUC) = 0 1 19993D 03

STEADY- TATE FLUX (PHINUC) - 0 1 1 1256D 03

RATIO = 0 lOOOOOD 01

TABULATED STEADY-STATE FLUX 0 111256D 03

s



to
o
CM
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE

PINSIM SAKFLE PROBLEM 2

VERSION 118 08/29/79

09/06/79

NORMALIZED HEAT FLUX TABLE

T IME

(SEC )

0 0

0 20J00CD 00

0 40000CO 0

0 6COO00D 00

o ecooooo oo

0 100000 J 01

0 120000C 01

0 140000L 01

0 1600000 01

0 180000D 01

0 200000D 01

0 220000D 01

0 240000D CI

0 260000D 01

0 280000D 01

0 3CO0O0D 01

0 3 OOJOD 01

0 400000 01

0 J60000D 01

0 J800000 01

0 400JOOO 01

0 4 OOOOD 01

0 4400000 01

0 460000L 01

0 480000L. 01

0 5CO0O0O 01

0 52000CC 01

0 40000D 01

0 5600000 01

0 580000D 01

0 600000D 31

0 620000C 01

0 640000D 01

0 660000D 01

0 680000D 01

0 700030D 01

0 7200CCD 01

0 740000C 01

0 7O0000O 01

0 780000D 01

HEAT FLUX

(BTU/SEC-FT**2)

0 111256D 03

0 1032040 03

0 1047310 03

0 10 75_>8D 03

0 776J31D 02

0 219230D 0

0 326400D 02

0 390733D 02

0 404100D 02

0 40 30360 02

0 40457 0 02

0 3364O70 02

0 166044D 02

0 7297640 00

- 2 9493D 01

- 45 1308D 01

- 8S9S92D 00

- 150528D 01

0 9O35140 00

0 0749O7D 01

0 2140 50 01

0 212873D 01

0 536 4D 01

0 14 1094D 02

0 9391J7D 01

0 76781 10 0 1

0 620214D 01

0 S30bolO 01

0 342300D 01

3 2283430 01

0 5583J1D 01

0 3355 3D 01

0 1017970 02

0 1981330 02

0 31 bl 00 0<:

0 320425D 32

0 13 1608D 02

0 J24P ID 32

0 2944970 02

0 33 58 20 02

TIML

(SEC )

0 OOOOOD-01

0 2500000 00

0 4500000 00

0 6500000 00

0 850000D 00

0 10 OOOO 0 1

0 1250000 01

0 1450000 01

0 1650000 01

0 185000D 01

0 2050000 01

0 2250000 01

0 245000D 01

0 2&S000D 01

0 2850000 01

0 30-jOOOD 01

0 325000L 01

0 3450000 01

0 J3650000 01

0 J85003D 0 1

0 40j000o 01

0 4250000 01

0 445000D 01

0 46.30000 01

0 48o0000 01

0 05000D 01

0 5250000 01

0 5 -.OOOD 01

0 5650O0O 01

0 58.30000 01

0 60 OOOO 01

0 6250000 01

0 645000D 01

0 66500UD 01

0 685000D 01

3 705000D 01

0 7<.5000D 01

3 7450000 01

0 765 0 OOD 01

0 7850 OOD 0 1

HEAT FLUX

(BTU/SEC-FT**2)

O 1 109690 03

0 97 708D 02

O 101861D 03

0 1057240 03

0 526292D 02

O 246071D 02

0 3 11786D 02

0 3817810 02

0 4114530 02

0 4 24392D 02

0 3985J90 02

0 2793J1D 02

0 1312180 02

0 340<-0bD 01

- 467408D 01

- 2 0 127O 0 1

- 3971S4J 01

0 163fa9oO 0 1

0 119159D 01

0 28 8250 01

J 3307J90 01

0 6189890 01

0 747011D JI

0 1206230 02

0 0214140 01

0 299bo9U 01

0 <=54429D 01

0 6So281D 01

0 601853D 01

3 213b310 01

0 1350950 01

0 8177110 01

0 1 42 89D 0*.

0 223192D Od

0 2728o3D 02

0 2 74 ID 32

0 29583C.D 02

3 308967D 02

0 2 86J14D 02

3 32948o0 02

Tl ME

(SEC )

0 10JOOOD 00

0 3000000 00

0 5000000 00

a 7000000 oo

0 9000000 00

0 110000D 01

0 1300000 01

0 1500000 01

0 1700000 01

0 190000D 01

0 2100000 01

J 2J0O00O 01

0 2500 OD 01

0 270000D 01

0 2900000 01

0 3100000 01

J JJOOOD 01

0 J50000D 01

0 3703000 01

0 3900000 01

O 100 00 0 01

0 4JUU00D 01

0 4j0000O 01

J 4730000 01

0 4900000 01

3 513000O JI

3 330000 01

3 OOOOO 01

0 570000D 01

0 900000 01

3 100000 01

0 6300300 01

3 U5J000O 31

0 6700000 01

0 O93000O 01

3 7100030 01

J 730000D 01

3 750300D 01

J 770003D 01

0 7933 OOD 01

HEAT FLUX

(BTU/SEC-FT**2)

0 1099820 03

0 9992.00 02

0 1028070 03

0 1069 50 Od

0 2160110 02

0 23664 70 02

0 3493780 0*.

0 3993330 0«:

0 39260OD 02

0 386019D 02

0 398103D 02

0 2411130 02

0 628633D 01

0 35105JD 01

- 5449360 01

- 1136610 01

- 7S440O0 00

0 418728D 00

0 9438780 00

0 1844570 01

0 9094920 00

0 3 4942D 01

0 7221000 01

0 1114160 02

0 77150O0 01

0 54O4220 01

0 1384 O 01

0 172630JJ 00

0 337525D 01

0 564500O 01

0 9192890 01

0 102935D 02

0 1745430 02

0 2979J9D 02

0 310892D 02

0 30043O0 02

0 3C779 D 02

0 2970500 02

0 2714120 02

0 297078D 02

NO 104 (PINPIN) PAGE 0042

TIME

(SEC )

0 1500000 00

0 3500000 00

0 5500000 00

0 7500000 00

C 9500000 00

0 1150000 01

0 1350000 01

0 1550000 0 1

0 1750000 01

0 195000O 01

0 2150000 01

0 2350000 01

0 25S0O0O 01

0 2750000 01

0 2950000 01

0 3150000 01

0 33 OOOO 01

0 J5S000O 01

0 3750000 01

0 3950000 01

0 4150000 01

C 43 OOOO 01

0 4550000 01

0 47 OOOD 01

0 4950000 01

0 515000D 01

0 53 OOOO 01

0 5S5000D 01

0 5750000 01

0 59.30000 01

0 O150000 01

0 6350000 01

0 655000D 01

0 6750000 01

0 0950000 01

0 7150000 01

C 7350000 01

0 7550000 01

0 7750000 01

0 7950000 01

thEAT FLUX

(BTU/SEC-FT**2)

0 I03505D 03

O 1028370 03

0 1024410 03

0 10493(30 03

0 245539D 02

O 2841530 02

0 367722C 02

C 430 10JO 02

0 4317940 02

0 3920830 02

0 330 0220 02

0 196443C 02

O 3898220 01

0 283O970 01

- 9113280 00

- 1311560 01

- 5119 5C 00

0 J799190 01

0 6200861) 01

O 2255580 00

0 4855970 01

0 589094C 01

O 1107060 02

0 6384970 01

0 3424670 01

O 666775C 01

0 6958190 CI

- 1953020 00

0 1980140 01

0 1139290 01

0 5817280 01

0 120 1070 02

0 1952870 02

0 3087860 02

0 293644U 02

0 3156670 02

0 3264970 02

0 3371360 02

0 3092G1D C2

0 £70 7580 02



PINSIM A NUU-LA FUEL PIN

PINSIC SANFLE PROBLEM 2

IMULATOR-TRAM IENT ANALY IS COD MOO 1 VER ION 118 08/29/79

09/06/79

T ME

{ EC )

0 803000D 01

0 62000CD 01

0 £400000 01

0 8630000 01

0 833000D 31

0 SOOOOOC 01

C S2O30CD 01

0 S40000D 31

0 960330 01

0 980030D 31

0 1003000 02

0 102 OOOD 02

0 104300O 02

0 I06000D 32

3 10R300D 3d

0 110000O 3

0 U2000D 02

0 114030D 32

0 HoOOOD 02

0 113000D 02

0 1200000 02

0 1220000 02

0 124000 02

0 12o0000 02

0 123000D 02

0 1300000 02

0 1320001 32

0 1 4300D

0 1360000 02

0 138000D 02

0 140000D C2

0 14 033T 32

0 1440000 02

0 1460000 3t

0 143000 > 02

0 I 000C3 C2

0 152000C 02

0 154000D 02

0 1 6000D 32

0 153000D 02

HEAT FLUX

(BTJ/bCC-FT )

0 2732 6D 32

0 2599o9D 02

0 34 190 0*.

0 2305140 02

0 163uJ9D Od

0 1 40120 02

0 1807460 0

0 3 1 40 0.

0 1814J3D 02

0 1766160 32

0 1 94J6D 0<-

0 2682900 02

0 -j 9622D 02

0 3 62 60 0

0 17 9092D Ot

3 29BJ20 02

0 14 76J0D 02

0 202j 2D 02

0 1432olD 02

0 72 0-. 7D 01

0 474130D 31

0 2233)80 01

0 1818o9D 01

0 o209j1D 01

0 o 44b7D 01

0 3191 70 01

0 13 C440 00

0 17 916 4D 0 1

0 62302O 01

0 131304D 01

0 2b 1 1 40 01

0 183275D 01

0 194740D 01

0 3S7131D 01

0 85 13o4D 01

0 14371dD 32

0 101737D 02

0 111090D 02

0 SJ52U7D 01

0 C6 1375D 01

T IME

( SEC )

3 805003U 01

0 6250 OOD 0 1

0 84 OOOD 0 1

J 365 0 OOD 0 1

0 365OOOO 0 1

0 9350030 01

0 9250000 01

3 94->3O0D 01

0 96SOO0D Ul

0 9S5000O 01

3 100S03D 3d

0 102500D 02

3 1345000 02

3 106500D 02

0 1O85O0D 02

3 110500U 3

0 112500D 02

3 1145000 02

0 116500D 0

3 118500D 0*.

3 120500D 02

0 122 OOD 02

3 1<-4500D 02

0 126500D 02

0 128530D 02

0 130500D 02

0 132500D 0^

0 1345000 Od

0 136500D 0^

0 138500D 02

0 140500D 02

0 142 OOO 02

0 144500D 02

0 1465000 02

0 148500D 02

3 1 05000 0

0 1S2500D 02

0 1 4500D 02

0 1 65000 0^

0 1585000 02

NORMALIZ D HEAT FLUX TABL=

HEAT FLUX

(BTU/SEC-FT

0 3107920 32

0 291533D 02

0 257639D 02

0 21518 D 02

0 12 HOD 02

0 1238620 02

0 1412630 Od

0 15 5390 02

O 18392JD 0

0 203 190 0^

3 193543D 02

0 236t50D 32

0 245022D 02

0 257738D 02

0 2121300 Od

0 2259930 02

0 151975U 02

0 1442490 32

0 111694D 02

0 7038640 01

0 246594D 01

0 4504420 0 1

0 3400040 31

- 141743D 01

0 4309310 31

0 5 o5 36D 31

0 8442830 00

- 191 580 01

0 134O140 01

0 168843D 01

0 3134170 01

3 1 81530 01

0 9 13 14D 0 0

0 12 937D 02

0 139424D 0

0 9292360 01

0 8869 80 0 1

0 8325920 01

0 4178090 01

0 475^360 01

Tl ME

(bEC )

3 313000D 01

3 830000D 01

0 8500000 01

3 8700000 01

0 d900000 01

3 910000D 31

J 933300D 01

3 9530000 01

0 970300D 01

0 9900000 01

0 10100OO 02

3 103000D 02

3 1050000 02

3 107000D 02

3 139030D 02

3 111000U 02

3 113030D 02

0 115000D 32

0 1170000 02

3 1190000 02

3 1210000 02

0 1230000 Od

3 1250000 02

0 127000D 02

3 129330D 02

0 1310300 02

0 1330000 02

3 1350000 02

0 1J70000 02

0 1390000 02

0 141000D 02

0 143000D 02

3 145000D 02

0 147000O 02

0 1490000 02

0 1510000 32

0 1530000 02

0 155000D 02

0 157000D 02

3 159000D 02

HEAT FLUX

(BTU/SEC-FT**2)

0 284386D 02

0 28360_D 02

O 2516110 02

0 216209D 02

0 Ib370oD 02

0 143880D 02

0 1674930 02

0 234679D 02

0 21O9S20 02

0 1 1014D 02

0 166638D 02

0 318381D 02

3 235178D 02

0 199701D 02

0 1857840 02

0 2086770 02

0 182994D 02

0 1387510 02

O 131874D 02

0 5321810 01

0 2443700 01

0 J44958D 01

0 6497560 01

O 199043D 01

0 178117D 01

0 1540010 01

0 242864D 01

0 6025560 01

0 35S569D 01

0 341947D 01

- 5023690 00

0 3033220 01

0 8176330 01

0 103499D 02

0 lb 14220 02

0 8J545 D 01

0 7425280 01

0 1242100 02

0 6094580 01

- 369497D 03

104 (PINPIN) PAGE 0043

TIME

( SEC )

0 815000D 01

0 8350000 01

0 8550000 01

0 875000D 01

0 89500OO 01

0 9150000 01

0 93S000O 01

0 955000D 01

0 975000D 01

0 9950000 01

0 1015000 02

0 1035000 02

0 1055000 02

0 1075000 02

0 1095000 02

0 1 1 13000 02

0 11-5000 02

0 1155000 02

0 1175000 02

0 1195000 02

0 1215000 02

0 1^3500D 02

0 12SS00O 02

O 12 7500O 02

0 1295000 02

0 1315000 02

0 1335000 02

0 1J5500O 02

0 13 75000 02

0 1395000 02

C 1415000 02

0 143500D 02

0 1455000 02

O 1475000 02

0 1495000 02

0 1 150 0O 02

0 1535000 02

0 1555000 02

0 1575000 02

0 1595000 02

HEAT FLUX

(BTU/SEC-FT**2)

0 2534840 02

0 2654790 02

0 2491100 02

0 1773600 02

0 149628D 02

0 1721960 02

0 1443020 02

0 1657640 02

0 209576O 02

0 2216840 02

0 2058030 02

0 2350530 02

0 2455980 02

0 2650920 02

0 2228360 02

0 1778640 02

0 1891660 02

0 1035240 02

0 1060540 02

0 5268610 01

- 1695290 01

0 1536230 01

0 3868970 01

- 5738420 00

0 S83369C 01

0 4242530 01

0 185491C 01

0 4250190 01

0 307464D 01

0 4769000 01

0 2470150 00

- 2856580 01

0 664108O 01

O 954714D 01

0 1338430 02

0 1286840 02

0 7670860 01

0 7990860 01

0 7186580 01

0 57842SD 00

TO
O



PINSIM A NUCLEAR FUCL PIN SIMULATOR-TRANSIENT ANALYSIS CODC

PINSIM SAMPLt PROBLEM 2

VERSION 118 OU/29/79

09/06/79

NORMALIZED HEAT FLUX TABLE

TIME

(SEC )

0 1600000 02

0 1620000 C2

0 164000D 02

0 1660000 02

0 1680000 02

0 1700000 02

0 1720000 02

0 174000D Oc

0 17O0000 02

0 178000D 02

0 1E0C0CD 02

0 1820000 02

O 18400JD 02

0 1860000 02

0 188000D 02

0 1900000 02

0 1920030 02

0 194000D 02

0 196000D 02

0 1980000 02

0 2000000 02

HEAT FLUX

(BTU/SEC-FT**2)

0 7708420-01

O 7527J3D 00

0 3613190 01

O 3454330 01

0 4743390 01

0 29 2092D 01

0 629400D 01

0 184748D 00

0 22 7434D 01

- 90 23670 00

0 36 79310 00

0 9o6239D 00

0 3773 OD 00

0 06 14780 00

0 40 35o3D 00

0 33a->94D 00

0 14 72080 01

0 839506D 00

0 301208D 01

0 643019D 01

0 123516D 01

TIME

(SEC )

0 160500D 02

0 162500D 02

0 164500D 02

0 1665000 Oc

0 168500D 02

0 170 OOD 02

0 172500D 02

0 174500D 02

0 176500D 0«_

0 178500D 02

0 180500D 02

0 1825000 02

0 184500D 02

3 186500D 02

0 188500D 02

0 190500D 02

0 1925000 02

0 194500D 02

0 196500D 02

0 198500D 02

HEAT FLUX

(BTU/SEC-FT**2)

0 514461D 01

- 131P97D 01

- 9454420 00

- 1 10798D 01

0 2961640 00

0 2499730 01

O 1928400 01

0 3161080 01

0 4 1 4 9 70 01

0 3071140 01

- 100914D 01

0 4402390 00

- 1031570 01

- 1213460 01

0 389578D 00

0 334681D 00

- 1601630 01

0 3 13789D 00

O 18 2330 01

0 333500D 01

TIME

(SEC )

0 1610300 02

0 1630000 02

0 lobOOOO 02

0 1670000 02

O 1690 000 02

3 1710000 02

0 1730000 02

0 175000D 02

0 1770 OOD 02

3 1790 000 02

3 1810000 02

0 1830000 02

0 1850000 02

0 187000D 02

0 1890000 02

0 1910000 02

0 193000O 02

0 195000D 02

0 1970000 02

J 1990000 02

HEAT FLUX

(BTU/SEC-FT**2)

0 3638420 01

0 250699D 01

0 3535720 01

0 3366780 01

0 1234480 01

0 25592 D 01

- 693111D 00

O 4255830 00

- 161488D 01

0 333033D 00

0 113 670 01

O 589d970 01

0 2939140 01

0 93991 ID 00

0 36825oD 00

0 2136690 01

O 102714O 01

0 3939060 01

O 237326D 01

0 2221110 01

NO 104 (PINPIN) PAGE 0044

TIME

(SEC )

0 lblSOOO 02

C 1635000 02

0 1655000 02

O 1675000 02

0 1695000 02

0 171500D 02

0 1735000 02

0 1755000 02

0 1775000 02

0 1795000 02

0 1815000 02

0 1835000 02

0 1855000 02

O 167500D 02

0 1895000 02

0 1915000 02

0 1935000 02

O 19 5000 02

0 1975000 02

0 1995000 02

HEAT FLUX

(BTU/SEC-FT**2)

0 631572O-02

- 370956D 00

- 1034700 01

0 6340560 CO

0 115618D 01

0 2603810 01

- 1787650 01

C 2706400 01

0 15046SO CI

0 2603340 01

- 1215370 01

C 1106090 CI

0 1952480 00

0 422586D 00

0 3579440 00

0 3562670 01

- 1J3316D 01

0 4998330 01

0 5744890 00

0 863906O 00

FOLLOWING ARE SUMMARIES OF THE NUCLEAR SYSTEM PIN(S) CONDITIONS

NO
O
CO



PINSIM A NJCLE rt FU L PIN IMULATOR TRANSI NT ANALYSIS CODE MOD 1
PINSIM S CFLE PROBLEM 2

SUMMARY OF PIN CONDITIONS PIN NO

C)

VERSION 118

1 SYSTEM NO

08/29/79

09/06/79

NO 104 (PINPIN) PAGE 0045

TAU {

3 0

DELT (SEC)

0 0

PIN POWER

SYSTEM AVG PIN PUWCR

BTU/SEC

0 1137500 03

3 1137 00 03

KW

0 1199930 03

0 1199930 03

LEVEL LEV L PUWt- SUI- h HEAT

NQ ( TU/SEC) (BTU/SEC)

1 3 97900D 01 0 3

2 0 6340BOD 01 0 0

3 3 879194D 01 0 0

4 0 12291 3D 02 0 122913D

5 0 IS 76 9D 0 0 0

6 3 157639D 32 0 3

7 0 1 76 39D 32 0

3 0 121^39D 0 0 0

9 0 8791C4D 01 3 0

10 3 t 40S6D 01 0 0

11 0 S7Q03D 31 3 3

aUkl- HcAT FLUX

(BTU/SEC-FT**2)

.11256D 03

CENTERLINE

(F)

0

0

0

39O84J0

3

O

0

0

0

0

0

HEATER NODE SURFACE TEMP ADJACENT COOL S URF HT TRANS

TEMP(F) (F) TEMP(F) COEFF(B/S-FT2-F)

3 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 1652490 04 0 625844D 03 0 6258440 03 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

0 0 0 3 0 0 0 0

3 3 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

EQUIVALENT t>AP

CONDUCTIVITY

LEVEL (BTU/SEC-FT-F)

1 0 0

2 0 0

-j 0 0

4 3 513538D-04

o 0 0

0 0

7 0 3

3 0 0

9 0 0

10 0 0

11 0 0

GAP CJNDUCTANCl

(UTU/S C-FT *2-F)

toAP THICKNESS

(FT )

STEADY STATE

GAP THICKNESS

(FT )

0 0

0 0

0 0

0 3372000-03

0 0

3 0

0 0

3 0

3 0

0 0

3 0

NQ OF ITERATIONS

IN H T SOLUTION

0

0

0

152295D 00

0

0

3

0

0

0

0

33720

33720

3372 0

33720

3372 0

33720

33720

33720

33720

33720

33720

0D-O3

OD-03

0D-O3

OD-03

00-03

OD-03

OD-03

OD-03

OD-03

OD-03

00-03

0

0

0

16

0

O

0

o

0

0

0



PINSIM A NUCLEAK FUEL PIN SIMULATOR TRANSIENT ANALYSIS CODE MOO 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0046
PINSIM SAMPLE PROBLEM 2 09/06/79

SUMMARY LiF PIN CONDITIONS PIN No I SYSTEM NO 1

PIN TEMPERATURE DISTRIBUTION

LEVEL NC 1 2 3 4 5 6 7 8 9 10
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 396 8 43 3703 52 3439 87 3165 33 2883 94 2607 60 2344 94 2 097 83 1867 01 16 2 49

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NuOE

LEVEL NQ 11 12 13

1 0 0 0 0 0 0

2 0 0 0 0 0 0

J 0 0 0 0 0 0

4 69 7 48 667 34 639 20

5 3 0 0 0 0 0

f> 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

11 0 0 0 0 0 0

ro

o



PINSIM A NUCLEAR FUCL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0047
PINSIM SAMPLE PROBLEM 2 09/06/79

SUMMARY OF PIN CONDITIONS PIN NU 1 SYSTEM NQ 1

TOTAL STORED ENERGY PIN 1 - 0 129773D 03 BTU

LEVEL STORED ENERGY PER LEVEL(BTU)

1 0 0

2 0 0

3 0 0

4 0 12977oD 03

5 0 0
6 0 0

7 0 0

8 0 0

9 0 0

10 0 0

11 0 0

TOTAL NODAL STOKED ENERGY (BTU)

NODE

LEVEL NC 1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 0 224oD 0 0 1913Di 0<- 0 1641C> Oc 0 14100 02 0 12170 02 0 1057D 02 0 92520 01 0 8112D 01 0 71020 01 0 61930 01

5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0

8 0 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0

NODE

0 0 0 0 0 0 0 0 0 0

LEV L NC 1 1 12 13

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 1 50 1 42 1 35

5 0 3 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

rt 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 3 0 0 0 0

11 0 0 0 0 0 0



PIN IM A NUCLEAR FUtL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MUD 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0046
PIN IM SAMPLE PROdLEM 2 09/06/7S

• * * ** * * ***** ****** * **** * * »»* *» »» ** ***** * »* ***** * ******** * *» ********** *****************************
**************** *** *** **»* ***** * *»* * ***** ******* ********** **» * ************* **************************************
** * ******** * **** ************* ******* * ***** **** ******** ************ ****************»************»**».»»**»*»**
******** *** * * **** »» ***** **** *** **** ******* ********** ********** » ********************************************
****** «» *** * ** ****»**»*»»* » *************** ***** *** **** ** ** ********************»**»*****»»»*,*»»»*»****************
***» *« **** *** ** *********** ***** **** ********* ****************** ***** * **************************************************
** * **** * **** * **** ** * ****** * ** ***** ******** * »** ******* ******** *** **************************************
** ***************** ** ********* * ******* ** *,* ****************** ** *******»»***»***»*»*,»»»**»»*»***»* ** *************
***** ** **»» » **»*»**»* ****** ******** * ***** ******** **** ****** ******* ****** ***** **********************************

**«* * * ** *** ** *********** **** ********************** * * **************** ******************************************
** ** ** *********** ********* ****** ******* ******** ************ *» * ************** ********»***♦*********»»»**»****»«*****

*********4*4*****«*« ******** ********* ************ ************ *****»*»**********»» *********** * *♦*♦******»****»*»**»»»»*»*»»

****** * *»» **** *********** * » »** ***** *********** ***** »*** **************** »»*»***,** *»♦*******»»**»»»*»**»»„»*»*

** *** ******* * * ********** »** **** *» ******* ***** ************ **» »,*****» »»* »* **** *******************************
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PIN IM A NUCLC^k FU L PIN SIMULATUR-TRA SIENT ANALYbIS CODE MOO 1 VERSION 118 03/29/79 NO 104 (PINPIN) PAGE 0049
PINSIM SAJTLE PKOoLEM 2 09/06/79

****** «*** * ** ** ** * ****** * * MAJUk EDIT NUMuER 1 * *** ****** **♦* *********** *** •*•**••*•**
*»* ***, » »** *** **** TIME jTt-P NUMBER 20 * ** ******** ******************* ************
** **4 444* ** *** * * * *** * ** * ** *** * TRANSIENT TIME - 1 0000 ScC ** * *************************** **************

CURRENT NO OF

TYPE UF OUTPUT RECORD KITTEN

MAJOR EDIT 1

MINOR EDIT ^0

PLOT RECORD 0

RESTART RECORD 0

SYoTLM DATA

AVERAGE PIN PO ER

SYSTEM ** * ********* ** * ***

SYSTEM NL. SYSTEM PO En (KW) (BTU/SEC)
******** * **** ** ******* ** ** *** ** ** **** * *** ** *****

NUCLEAR 1 O 55t>2SbD 03(MW) -0 55625oD 03 -0 5273150 03
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PINSIM A NUCLEAR FUEL PIN EMULATOR-TRANSIENT ANALYSIS CODE MOO 1

PINSIM SAMPLE PROBLEM 2

SUMMARY OF PIN CONDITIONS PIN NO

VERSION 118 08/29/79

09/06/79

SYSTEM NO

NO 104 (PINPIN) PAGE 0051

LEVEL POWER

(ETU/SEC)

0 2771700 02

293945D 02

407570D 02

5697900 02

7 0771D 02

LEVEL

NC

1

2

3

4

5

b

7

8

9

10

11

-0

-0

-0

-0

-0 730771D 02

-0 730771D 02

-0 5620300 02

-0 4075700 02

-0 2 9 39450 02

-0 277170D 02

1

2

3

4

b

6

7

8

9

10

11

PIN POWER

SYSTEM AVG

TAU (SEC)

0 100O 01

DELT (SEC)

0 5000-01

PIN POWER

BTU/StC

-0 527315D 03

-0 527j>150 03

KW

-0 5562560 03

-O 5562560 03

SURF HCAT THAN SURF HEAT FLUX CENTERHNE TEMP HEATER NODE SURFACE TEMP ADJACENT COOL S JJRF HT TRANS

(BTU/SEC) (BTUAbEC-FT *2) (D TEMP(F) (F) TEMP(F) C0EFF(B/S-FT2-F)

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 0 0 0

0 3 0 0 0 0 0 0 0 0 0 0 0 0

0 242228D 01 0 2 19256D 02 0 3470600 04 0 1218650 04 0 7800940 03 0 7800940 03 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 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 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 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

NO

Oi

EQUIVALENT GAP

CONDUCTIVITY

(BTU/SEC-FT-F)

0

0

0

4768550-04

0

0

0

0

0

0

0

GAP CONDUCTANCE

(BTU/SEC-FT**2-F)

0

0

0

1414160 00

0

0

0

0

0

0

0

GAP THICKNESS

(FT )

33720

33720

33720

33720

33720

33720

33720

33720

33720

33720

33720

OD-03

00-03

00-03

00-03

00-03

00-03

00-03

OD-03

OD-03

0O-03

OD-03

STEADY STATE

GAP THICKNESS

(FT )

0

0

0

3372000-03

0

0

0

0

0

0

0

NO OF ITERATIONS

IN H T SOLUTION



PINSIM A NUCLEAR FIFL PIN SIMULATOR-TRANSIENT ANALYSIS CODE 40D 1 VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0052

PINSIM SAMPLE PRCjBLEM 2 09/06/79

SUMMARY UF PIN CONDITIONS PIN NO 1 SYSTEM NU 1

PIN TEMPERATURE DISTRIBUTION

LEVEL NO l 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 3473 60 3160 02 2853 00 2542 66 2243 51 1965 68 1717 30 1505 97 1338 33 1218 65

5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 3 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0.0

NODE

LEVEL NO 1 1 12 lo

1 3 3 3 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 800 04 789 94 782 59

5 3 3 0 0 0 0

6 0 0 0 0 0 0

7 3 0 0 0 0 0

a 0 0 0 0 0 0

9 3 0 3 0 0 0

10 0 0 a 0 0 0

ii 3 0 0 0 0 0

NJ

r>



PINSIM A NUCLEAK FUEL PIN SIMULATOR-TRANSIENT ANALYSIS COUt, MOD 1 VERSION 118 08/29/79 NQ 104 (PINPIN) PAGE 005J
09/0b/79

PINSIM A PLE PROBLEM 2

SUMMARY OF PIN CONDITIONS PIN NU 1 SYSTEM NO 1

TOTAL STORED ENERGY PIN 1 = 0 958335D 02 BTU

LEVEL STORED ENERGY PER LEVEL(BTU)

1 0 0

2 0 0

3 0 0

4 0 9583350 02

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

10 0 3

11 0 0

TOTAL NODAL STORED ENERGY (BTU)

NODE

LEVEL

1

NO

0 0

1

0 0

2

0 0

3

0

4

0 0

5

0 0

6

0

7

0 0

8

0 0

9

0 0

10

0

2 0 0 0 0 0 0 0 0 J 0 0 0 0 0 0 0 0 0 0

3

4

0

0

0

167 0D 02

0

0

0

1406Di 02

0

0

0

1197CI Od

0

0

0

1023 0 02

0

0

0

87/SO 0 1

0

0

0

75290 01

0

0

0

64650 01

0

0

0

55830 01

0

0

0

48950 01

0

0

0

44090 01

5 0 0 0 0 0 0 0 0 0 0 T 0 0 0 0 0 0 0 0 0

t> 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 o o 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0

g o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0 0 0

NODE

0 0 3 0 0 0 0 0 0 0

LEVEL NC 11 12 13

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 1 76 1 73 1 72

5 0 0 0 0 0 0

6 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 0 0 0 0 0

11 0 0 0 0 0 0

ro



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOO I VERSION 118 08/29/79 NO 104 (PINPIN) PAGE 0054
PINSIM SANFLE PROBLEM 2 09/06/79

**** ***** * ********* ****»*******,*****«*» MAJOR EDIT NUMBER 2 **************** ********************,»*»»,»**»
***4******4********** ************************* TjME bTE.p NUMBEH 4J ********* **» ********************************
** *** *** ***************************** **** TRANSIENT TUt. 2 OOOO SEC * ** ♦**»***.******«****.*********,*,**********

CUR^t-NT NU OF

TYPc OF OUTPUT RECORDS WRirTt_g

MAJOR EDIT 2

MINOR ED T 40

PLOT RECORD 0

RESTART RECORD 0

SYSTEM DATA

AVERAGE PIN POWER

SYSTEM *** **** ****** ****** * ******

SYSTEM NO SYSTEM PpwER (KW) (BTU/SEC)
******* ****** ** ******* *»* ** ** ********* * ***********

NUCLEAR 1 0 63240 ID 02(MW) 0 63240 ID 02 O 599499D 02

ro

00



PINoIM A NUCLEAR FUEL PIN IMULA TOR-TRANSI ENT ANALYSIS CUOE -IOD 1 VERSION lib 08/29/79 NU 104 (PINPIN) PAGE 0055
P1NSI1 SAfrFLE PRlULLM 2 09/06/79

**♦ **** * * ** 44 ****** **** ** ****** MAJOR EDIT NU-IBLk 2 * ***** * ************************* **********
******* ***** * *** ****** * ***** ** TIME STEP NUMBER 40 *** **** ******************** *.***.**.******
***** * * ****** * * ****** * ***** * ** * TkANSIeNT TIM = 2 0300 SEC **** ** **************************************

«** * • *** »**• ** *************************4* * *** * * **» * **** ****** **** ****** * ***
t* * ** ** ** *»« ** ** ** * * * * **** ***** *** * ******** * * *************************************

******** * ******* **** *****•**••*••**

* **** ****•**••**•*•***********•** *•**
******** ** * * ** ** ********

4444 ** *** *** * ** **** * **** **
**» * * * *» * *** * .*♦* * **** NUCLEAR bY TEM OATA * * * * ************** .. .*.*.* ******
****** *.44 ****** ** ** ** **** * ** *** ** ******* *************************
* ,* ,** * **,* ***** **** *** * ** **** **** ** *********** ...*..**.*...*.
*,» * **** ***** *** 4* * ** * ****** ******* * * ***** ****** * * ****** ************ ********************

,*4*** ***** * *** ** *** *** *** ****** *** ** * ********** * ***** ******* * * ************************* **************

FJL.UN0ARY CONDITIONS FOR POWER BACK-CALCULATION

(BACK-CALCUlATlO ON PIN NO 1 AT LEVEL NO 4)

SURFACE HEAT FLUX SURFACE TEMPERATURE

(BTU/St-C-FT**2) (F)
0 404575D 02 946 11

BACK-CALCULATED SYbTEM PUWt-R - J O32401D 02 MW

BACK-CALCULATION ENERGY BALAMCt ERRORb CONVtKi,EO TJ WITHIN 0 1000000-01 IN 1 ITERATIONS

EFFECT OF FILTERING IN BACK-CALCULATION

FILTERED SIGNAL FILTERUNFILTERED SIGNAL

LAST STEP THIS STEP LA T uTEP THIS STEP FLAG

HEAT FLUX 0 0 0 40 5750 32 0 404575D 02 0 404575U 02 0
TEMPERATURE 0 9461100 03 0 9461100 03 0 9461100 03 0 94O110D 03 0
pu ER 3 O324310 0 0 632401D 32 0 O32401D 02 0 6324010 02 0

FULLO ING ARE SUMMARIES OF THE NUCLEAR SYSTEM PIN(S) CONDITIONS



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE
PINSII SAMPLE PROBLEM

VERSION 118 08/29/79

09/06/79

SUMMARY OF PIN CONDITIONS PIN NO SYSTEM NO

PIN POWER

SYSTEM AVG

TAU (SEC)

0 200D 01

OELT (SEC)

0 OOD-01

PIN POWER

BTU/SEC

0 99499D 02

3 994990 02

KW

0 6324010 02

0 632401C 32

NO 104 (PINPIN) PAGE 0056

LEVEL L VEL POWER 9URF HEAT TRAN SURF HEAT FLUX CENTERLIME TEMP HEATER NODE SURFACE TEMP ADJACENT COOL S URF HT TRANS
NC (ETU/SEC (BTU/SEC) (BTU/ScC-FT**2) (F) TEMP(F) (F) TEMP(F) C0EFF(B/S-FT2-F)
1 0 15112D 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 3J4133D 01 3 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 46 J63D 01 0 0 0 0 0 0 3 0 0 0 0 0 0 0
4 0 647788D 01 0 4471970 01 0 404 7360 02 0 3205560 04 0 139157D 04 0 9461100 03 0 9461100 03 0 0
5 0 6 0805D 01 0 0 0 0 0 0 0 0 0 0 0 0 o o
6 0 830805D 01 0 0 0 0 0 0 0 0 0 0 c 0 0 0
7 3 8308050 01 0 0 0 0 0 0 0 0 0 0 0 0 o o
8 0 6 89660 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 463363D 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 0 334183D 01 0 0 0 0 0 0 0 0 0 0 o 0 0

0

0

0
11 0 315112D 01 0 0 0 0 0 0 3 0 0 0 0 0

EQUIVALENT GAP STEADY STATE
CONDUCTIVITY GAP CONDUCTANCt GAP THICKNESS GAP THICKNESS

LEVFL (BTU/SEC-FT -F) (BTU/oEC FT**2-F) (FT ) (FT )

1 0 0 0 0 0 3372000-03 0 0
2 0 0 0 0 0 3372000-03 0 0

3 0 0 0 0 0 337200D-03 0 0
0 514035D- 04 0 152620D 00 0 337200D-03 0 337200D-03

J3 0 0 0 0 0 3372000-03 0 0
0 0 0 0 0 0 3372000-03 0 0
7 0 0 0 0 0 33720OD-03 3 0
8 0 0 0 0 0 337200D-03 0 0
9 0 0 0 0 3 J37200D-03 0 0

10 0 0 0 0 0 3372O0D-03 0 0

1 1 0 0 0 0 3 J37233D-03 0 0

NO OF ITERATIONS

IN h T SOLUTION

ro
ro
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S

T

A NUC SYS PQWR SURF hT FLUX NODAL TEMP NOOAL TEMP NODAL TEMP NQOAL TEMP NQOAL TEMP NODAL TEMP BC N SRF TMP

R TIME( EC) ( MW) B/S-F**2 (DEG F) (DEG F) (DEG F) (DEG F) (DEG F) (OEG F) (OEG F)
T ( 1 4) ( 1 4 1) ( 1 4 3) ( 1 4 5) ( 1 4 8) ( 1 4 11) ( 1 4 12)

6 OOOOO 135 71 5 807 1435 6 1313 4 1241 5 1 183 2 1129 8 1128 8 1X27 2

b 05000 -171 OS 1 0487 1406 8 1288 0 121 8 0 1161 2 1129 7 1129 3 1 128 e

e 1 OOOO 2b 2 4 7 9 1928 1435 8 1320 8 1252 a 1197 3 1128 3 1126 8 1124 3

6 1 000 -124 13 5 8110 1413 8 1301 9 1235 7 1181 2 1126 7 1125 6 1123 a

e 2 0000 114 41 8 3562 1424 3 1315 9 1251 5 1197 7 X125 4 1123 a 1121 4

CJ 2 000 -7 6973 8 1736 1418 4 1313 1 1250 4 1197 1 1123 8 1122 3 1119 9

e 30000 81 890 10 292 1424 9 1322 7 1261 6 1208 6 1122 1 1120 2 11X7 2

e 35000 C4 845 12 00 7 1429 1 1329 9 1270 3 1217 4 1119 8 1117 6 1 114 1

6 40000 -30 156 10 173 142 0 6 1324 2 1265 9 1213 0 1118 1 1116 0 1112 9

t 4 5000 219 33 16 429 1446 1 1352 6 1295 7 1242 3 1115 3 1112 3 1107 6

e SOOOC 47 02 7 17 440 1448 4 1357 5 1301 7 1247 5 1111 6 1108 4 1 103 3

£ 5 OOC 127 36 19 521 146 1 7 1373 3 1318 6 1263 2 1108 0 1104 3 iosa 6

e OOOOO 62 456 19 800 1466 J 1380 3 132 5 1269 6 1104 5 1100 7 1 094 a

6 000 129 89 22 310 1480 2 139o 5 1343 4 1284 9 1100 8 1096 5 IOCS 9

6 70000 283 39 29 791 1515 0 1433 5 1381 1 1320 3 1095 3 1089 9 1081 2

e 7 000 10 66 30 84 0 1525 8 1446 4 1394 3 1330 7 1089 2 1083 4 1074 2

6 30000 136 67 31 587 1540 9 1463 4 141 1 6 1344 7 1083 8 1077 6 1 068 1

6 85000 -48 385 27 2 76 1531 2 1455 2 1403 5 1333 3 1080 0 1074 2 1065 8

6 90000 176 86 31 087 1551 9 1477 6 1425 8 1352 3 1076 1 1069 7 1060 3

6 95000 -25 123 29 354 1545 4 14 72 5 142 0 4 1343 7 1072 0 1065 9 1056 9

7 OOOOO 139 74 3t Oj9 1561 2 1489 7 143 7 2 1357 3 1068 0 1061 4 1051 6

7 05000 -131 33 26 733 1540 6 1470 1 1417 0 1334 1 1064 9 1059 0 1050 6

7 1 OOOO 142 22 30 042 15 6 9 1487 5 1433 8 1348 3 1061 9 1055 6 1046 3

7 I 5000 49 094 31 534 1560 6 1492 2 1437 7 1349 7 1057 e 1051 3 1041 6

7 20000 94 376 33 133 1 570 6 1502 9 144 7 7 1357 1 1053 5 1046 6 1036 4

7 2 000 -61 113 29 573 1 559 6 1492 5 1436 5 1343 4 1050 C 1043 6 1034 3

7 30000 72 401 30 76 1 1566 7 1500 1 1443 2 134 7 9 1046 9 1040 3 103 0 J

7 35000 70 564 32 623 1573 5 1507 4 1449 6 1352 1 1043 1 1036 2 1026 1

7 4000C 22 775 32 449 1574 0 1508 1 1449 4 1349 6 1039 1 1032 2 1 022 1

7 45000 -a 9511 30 861 1570 2 1504 5 1444 8 1343 2 1035 8 1029 1 1019 3

7 5000C -10 775 29 675 1566 1 1500 5 1439 8 1336 5 1033 0 1026 5 1017 1

7 5 000 140 49 j3 71 1 1582 5 1516 9 1455 3 1350 3 1029 3 1022 2 1011 7

7 60000 - 11 9 83 29 437 1563 8 1498 1 1435 4 1328 8 1026 1 1019 6 1010 2

7 65000 6 7376 28 61 1 1562 1 1496 2 1432 6 1324 7 1023 a 1017 4 1008 3

7 70000 -51 339 27 135 1552 6 1486 5 1421 9 1312 9 1021 8 1015 6 1006 9

7 75000 11 J 04 30 926 1565 3 1498 9 1433 4 1323 7 1018 E 1012 1 1002 4

7 80000 85 351 oJ 555 1S74 2 1507 5 1441 2 1330 6 1014 5 1007 b 997 00

7 85000 20 422 32 910 1574 4 1507 3 1440 2 1328 4 1010 4 1003 3 992 94

7 90000 -52 347 29 699 1564 7 1497 2 142 9 2 1316 3 1007 5 1000 8 991 25

7 95000 -62 746 27 069 1553 7 1485 6 1416 8 1303 1 1005 6 999 35 990 57

ro
io
J3t



2
2

5

aii-
->

ro
in

O
v

o
^

g>
01

*
0*

o
ro

C
O

in
o>

«
o

o
01

—
g>

ro
0

1
in

C
O

«
in

—
o

to
4

in
o

(V
I

ro
ro

rg
in

eg

u
.

atn
u

4
e
n

O
4

)
r»

*
r
-

—
*

tn
tn

<
0

eg
o

eg
—

«
o

01
ro

o>
r*

01
(V

I
r»

g>
4

01
o

r«
e
g

4
C

O
r«

"
*

o»
—

ro
ro

to
ro

—
—

01
m

e
g

—
^

co
«

4
10

ro
eg

ro
«

g>
in

4
ro
♦

ro
o

C
O

i
s

VCJ
1

)
—

eg
m

JJ
4

eg
C

O
JJ

>
n

ro
eg

co
U

J
IS

C
O

C
O

C
O

s
r
.

r*
t>

r<
jj

<
o

JJ
j
j

vo
o

vu
g)

V
U

V
iO

V
S

vO
i
l

>
0

in
in

in
>

m
in

*
•*

4
4

10
n

ro
"
)

ro
eg

z
a

•a

01
01

01
01

0>
o

01
O

i
O

i
01

cu
0>

0>
01

01
O

i
O

V
O

i
01

01
rjv

O
i

01
O

i
o>

01
01

O
V

0
1

O
i

O
i

01
O

V
0>

O
V

01
o>

01
O

i
01

a31
eg—

in
«

eg
o

in
r
>

m
eg

—
r
^

eg
C

O
o

—
•cr

a
01

N
ro

vO
4

N
eg

ro
m

O
i

O
4

vO
O

i
ro

4
C

O
ri-

00
o

H
U

.

«

ro
N

—
C

O
O

i
C

O
N

C
O

N
JJ

in
eg

r
o

•
*

eg
in

01
<

t
C

O
vo

O
t
t

*
o

♦
01

(V
J

g
o

o
r
-

ro
JJ

10
co

r*
ro

*

J
13

r
-

ro
—

01
C

O
4

—
O

i
tn

JJ
*

eg
—

O
»

01
01

o
o

O
i

C
O

O
i

co
JJ

4
ro

-
—

co
N

ro
-

o
C

O
in

eg
—

01
co

in

S
0>

01
C

O
C

O
C

O
C

O
N

N
f
-

N
N

r
-

r>
-0

vO
a

N
N

vo
vO

JJ
o

o
V

O
vo

•0
vO

in
U

l
tn

in
in

*
«

*
•»

ro
ro

O
O

-
o

i
01

O
!

O
V

01
y
i

01
01

01
rjv

01
O

i
O

i
O

v
O

i
o>

O
i

y
i

O
i

O
i

0
1

O
i

01
o

v
U

l
01

vJi
O

i
01

O
i

01
C

Ji
01

O
i

ov
O

i
01

O
i

o
i

a
—

z
—

_
-

1
JJ

*
H

I
r
v

r
*

eg
C

O
<

t
in

N
O

V
^

in
O

i
in

o
t»

o
eg

C
O

O
i

ro
ro

ro
—

4
•0

O
i

4
in

r»
eg

r
*

j
j

ro
m

<
f

eg
—

01

r
-

IL
1

<
r

11
roo

oe
>

*
N

o
eg

o
N

ro
in

eg
eg

tn
ro

JJ
iU

4
e
g

ro
ro

-
*

C
O

—
j>

C
O

r
*

m
4

j
j

(0
j
j

<
r

N
eg

4
O

i
eg

in
"
*

J
13

N
in

4
^

00
in

4
eg

o
C

O
o

in
4

ro
ro

4
4

ro
eg

eg
—

o
N

vO
in

<
r

eg
o

f-
in

4
eg

o
N

in
4

eg
o

<
U

J
1

o
01

en
01

O
v

m
C

O
to

en
tn

N
ri

N
N

r
-

K
r
-

N
r
v

K
N

r».
r
-

tO
vO

jj
u

j
g>

JJ
m

j
i

in
4

<
t

4
*

n
Q

-
1

—
(J>

0>
O

i
01

O
i

O
i

rjv
O

i
O

i
01

o
t

O
i

O
i

O
v

O
i

01
O

i
01

O
i

01
rjv

O
i

0>
O

V
o<

O
i

O
v

(Ji
O

v
01

01
01

O
i

a
O

i
01

n
w

|
z

-

Q
O

-
O

~
z

•*

<
u

Q
O

-

-I
J

*
U

J
a

^
•

o
-

za
~

j
—

l
O

O
N

c
y

o
-
^

r
o

o
o

o
n

ro
eo

O
o

o
o

n
n

ro
ro

oi
eg

oi

ro
ro

o
j

o
*

ro
o

eo
cy

o
co

n
o

in
S

i
cy

eg
eg

o
j

eg

N
*

O
J

O
J

N
*

*
ro

o
j

-*

o
j

eg
o

j
eg

eg

oj
*

eo
-o

o
o

o
o

j
.

*
—

rv
ro

eg

*
ro

co
n

oj
o

eo
in

o
Si

O
ro

-«
N

O
o

-o
*

*
*

ro
co

o
n

o
N

C
O

O
0

O
J

ro
*

o
*

o
ro

*
*0

in
ro

ro
-^

O
J

co
O

in
*

in
ro

in

oj
*

o
*

—
c
o

o
r
o

*
o

o
o

m
o

*
in

ro
j»

oj
o

eg
—

o
eg

in

e
g

e
o

*
—

cu
h

rrj
o

h
—

n
in

*
eo

*
—

o
—

*
i
n

o
o

o
o

ro
ro

n
*-

o
*

—
eg

n
-.

N
i
n

o
e
u

o
e
g

o
o

o
o

o
co

o
n

o
in

*
ro

eg
o

o
o

n
in

n
ro

*
*

eg
*o

~«
*

—
in

oj
ro

eg
*

ro
eg

*o
oj

ro
*

*
r
o

r
o

^o
ro

ro
ro

ro
ro

ro
rO

fo
ro

rO
'V

o
jo

jc
u

o
jo

jM
o

je
g

o
j-g

e
g

e
g

o
j

o
jo

io
jo

je
g

eg
<

y
-g

eg
oj

u*
o

"0
co

co
O

N
n-j

rO
•

N
ffi

M
o

-
ro

0
—

—
O

O
O

J
-<

C
O

o
o

—
in

ro
eg

r
o

o
jo

in
r
o

—
*

N
--

O
o

eg
—

o
*

o
n

—
n

o
o

o
o

r
o

r
o

i
n

*
N

o
*

eg
co

o
eg

o
—

o
o

in
e
g

(0
r>

n
,0

3
n

,©
jo

<
t

*
rO

"O
O

j
—

o
o

o
*

*
c
u

r
o

o
—

-*
—

o
o

co
-•

o
cu

co
o

o>
o

o
c
o

o
c
o

o
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
ro

*o
ro

ro
ro

ro
ro

ro
ro

ro
e
g

ro
e
u

ro
o

j
•*>

oj
eg

eg
*o

•o
o

je
g

e
g

ro

o
j

-«
o

o
*

in
o

*
ro

ro
uo

in
in

o

—
co

o
n

—

o
o

*
o

-•
ro

N
o

o
ro

"0
-

o
j

—
o

o
O

co
o

tn
in

S)
S

i
*

*

N
*

O
O

C
O

n
o

o
in

co

*
*

*
*

*

s
i

o
ro

ro
i

O
C

O
o

o
ro

ro
ro

**>

o
o

o
eg

co

o
*

n
o

ro
s

"0
o

co
o

ro
ro

ro
ro

ro

ro
ro

n
o

eg

o
o

o
c>

ro
O

O
N

O
C

O
*

-0
ro

ro
ro

co
co

o
o

ro

n
*

<t
o

o
N

O
N

O
N

ro
"0

ro
FO

rO

o
*

O
J

N
"
0

O
o

in
(
0

0
in

o
o

O
N

o
o

O
J

eg
*

N
O

O
J

*
*

o
o

O
J

O
O

J
o

in
r
v

o
*

0
e
^

*
01

•n
m

o
*

*
4

„
i

ro
in

o
s

10
o

ro
r>

-
4

4>
O

J
iO

—
1

m
*

*
f)

L
L

C
O

o
*

-o
o

rO
jO

*
N

C
O

o
in

0
h

-
-
o

vO
r
o

o
*

o
r-)

o
-
*

N
*

*
*

r
o

*
*

*
"
'

0
,
_

0
1

o
•o

O
ro

.n
o

*
•
o

^
^

N
o

O
I

O
*

o
eg

*
N

C
O

*
o

*
o

o
ro

O
C

O
o

-
o

N
O

C
O

eg

s
.

—
1

O
I

fO
O

J
O

J
O

J
O

J
M

O
J

O
J

e
g

eg
01

\
O

J
^

-
H

~
*

—
*

-*
~

*
•
^

"
*

"
*

*
*

~
^

*
"
•

tg
'
-
'

^
"
•

"
*

*
"
*

^

o
-

-
C

O
m

m
—

^
N

C
O

O
N

O
N

P
v

,
_

,
<

y
co

o
o

o
j

o
j

o
in

o
in

ro
o

e
y

o
O

rO
O

N
—

ro
co

*
oj

tn
^

ro
o

in
-«

O
N

C
O

O
.-

4
J*>

0
O

-7
*

*
oj

jj
*t

N
*

o
n

•tf
m

o
ro

ro
31

~H
O

J
o

o
ro

co
o

ro
ro

N
N

in
ro

S)
C

O
*

t
n

«o
-»

O
co

-
•

•—
e
y

ro
o

o
n

*
N

O
O

O
*

Si
O

O
O

J
O

O
O

eo
o

o
*g

o
in

ey

Z

O
*<

-
N

1
1

O
C

O
eg

o
j

1
I

O
0

*
O

J
O

S)
—

1
1

1
1

1
r

0
-

N
-

1
1

1

ro
—

in
*

o
j

1

~4
&

&

1
1

I
1

t
1

1
1

a
uj

u)
h

<
a

i-

o
o

o
o

o

o
o

o
o

o
o

o
o

o
o

o
in

o
m

o

O
O

h
-

M

i
o

o
o

O

i
o

o
o

o

i
o

o
o

o
o

in
o

m

I
*0

f
*

*

e
c
c
o

c
o

t
D

c
o

C
D

C
O

C
O

C
O

O
J

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

tn
o

o

m
s
)

o
o

n

C
O

C
O

co
C

O
C

O

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

<
-
»

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

in
o

in
o

m
o

o
i
n

o
i
n

o
t
n

o
u

o
o

o
o

m
o

i
n

o
o

in
n

t
c
o

o
o

o
o

—
-
«

o
j
n

r
*

*
m

i
n

o
o

N
n

c
o

c
o

o
o

C
O

C
O

C
O

C
O

C
O

O
U

'O
O

O
O

U
'U

'O
U

*
t
P

O
O

O
O

u>
u1

w
w



R

E

S

T

A NUC SYS POWP. SURF HT FLUX NODAL TEMP NODAL TEMP NODAL TEMP NOOAL TEMP NQOAL TEMP NOOAL TEMP J3C N SRF TNP
R TIME(SEC) ( MW) 8/S -F**2 (OEG F) (OEG F) (DEG F) (DEG F) (OEG F) (CEG F) (OEG F)
T

-20 0 59

(

15

1 4)

94 0

( I 4

1345

1) (14

6 1271

3)

9

( 1 4

1209

5)

4

( 1 4

1126

8)

2

( 1

938

til)
_+.

82

( 1 4 12)

934 8910 oooo 929 50
10 0500 11 9 S6 19 0S6 1_58 8 1285 6 1223 5 1 140 e 937 69 933 36 927 16

10 1000 -107 06 16 658 1340 9 1268 2 1206 3 1123 7 936 33 932 38 926 84

10 1500 13 1 32 20 582 1355 7 1283 5 1222 0 1139 7 934 38 929 89 923 28

10 2000 195 02 26 828 1379 2 1307 5 1246 4 1 164 1 930 24 924 79 916 36

10 2500 58 973 23 656 1368 0 1296 8 1235 9 1153 0 926 48 921 31 913 63
10 3000 332 37 31 839 1410 2 1339 6 1279 1 1195 3 921 78 915 30 905 26
10 3500 -t29 38 23 488 1375 9 1305 5 1245 0 1159 9 918 25 912 81 904 98

10 4000 J85 08 32 96 4 1425 3 1355 5 1295 2 1208 8 914 25 907 37 896 88

10 4500 -26 7 22 24 482 1385 9 1316 3 1255 8 1167 7 910 83 905 07 896 86

10 000 20 2 62 28 o21 1410 5 1341 4 1280 8 1 191 4 908 24 901 87 892 56

10 5500 -139 42 24 548 1388 6 1319 6 1258 7 1168 0 905 68 899 90 891 69

10 6000 1 7633 23 808 1385 9 1317 1 1266 0 1 164 3 904 02 898 38 890 42

10 6500 54 932 25 763 1390 4 1321 9 1260 5 1168 0 901 72 895 8- 887 36
10 7000 -190 7 19 9j9 1361 5 1293 0 1231 1 1 138 1 900 45 895 45 888 59

10 75 0 0 214 42 26 514 1367 a 1319 5 1257 4 1 164 2 898 28 892 41 883 77

10 eooo -307 80 17 794 1342 7 1274 3 121 1 a 1118 3 897 00 892 40 886 19
1C 8500 132 27 21 217 1357 9 1289 6 1226 8 1133 8 896 28 891 26 884 19
1C 9000 -138 79 18 571 133 9 1267 5 1204 5 1111 9 895 06 890 51 884 21

10 95 0 0 ll a 28 22 285 1349 1 1280 8 1217 7 1125 7 893 28 888 24 880 92

11 OOOO 3 1855 22 970 134b 6 1278 2 1215 0 1123 5 890 58 885 43 877 87

11 0500 10 184 22 583 1345 0 1276 7 1213 4 1122 1 888 12 882 97 87S 49

11 1000 -37 745 20 848 1336 9 1268 5 1205 1 1114 2 886 30 881 37 874 37

11 1500 -9o 45 17 781 1320 7 1252 2 1188 8 1098 3 885 45 881 00 874 90

11 2000 -11 1 10 14 765 1-02 5 1233 8 1170 4 1080 8 885 59 881 67 876 50

11 2500 -25 643 15 194 1295 9 1227 2 1163 9 1075 885 58 881 74 876 54

11 3000 55 2 79 18 300 1300 5 1231 8 1168 7 1081 884 26 880 07 874 02

11 3500 -0 68558 18 905 1297 4 l<-28 7 1165 8 1079 6 882 21 877 92 871 67

11 4000 55 155 20 2oO 1301 9 1233 3 11 70 7 1085 4 879 91 875 37 868 71
11 4500 -175 59 14 418 1274 7 1206 0 1143 6 1059 2 879 04 875 32 870 28

11 000 -11 761 13 874 1270 0 1201 4 1139 3 1056 1 879 16 e75 59 870 79

11 500 -160 27 10 348 1244 8 1176 2 1114 4 1032 6 879 73 876 60 873 07

11 6000 91 169 14 328 1254 3 1185 8 1124 6 1044 4 879 42 876 03 871 26

11 6500 -14 8 67 11 165 12J0 6 1162 2 1101 4 1022 9 878 94 876 06 8 72 18

11 7000 61 891 13 193 1236 0 1167 9 1107 7 1030 8 878 4 87S J2 870 90

11 7500 - 117 10 10 592 1216 7 1148 7 1089 1 1013 9 8 78 03 875 31 871 64

11 8000 -118 06 7 1983 1 197 2 1129 5 1070 5 997 15 878 86 876 69 874 03

11 8500 -22 210 7 64 00 1191 0 1123 5 1065 3 994 07 879 69 877 58 874 88

11 9000 -13 0 43 5 3155 1 169 7 1102 5 1045 1 976 10 880 57 878 90 876 91

11 9j00 --.7 0V9 5 2o93 1 161 4 1094 6 1038 0 971 48 881 S4 879 98 8 78 06
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T

A NUC SYS PUWR SURF HT FLUX NODAL TEMP NOOAL TEMP NOOAL TLMP NOOAL TEMP NODAL TEMP NOOAL TEMP BC N SRF TJtP
H TIME(SEC) ( MM 6/S-F**2 (DEG F) (DEG F) (OEG F) (OEo F) (OEG F) (OEG F) (OEG F)
T ( 1 4) (1 4 1) (14 3)

960 45

( 1

932

4 5)

73

( 1

914

4 8)

87

( 1 4 11) ( X 4 12)

14 OOOO -j7 183 2 6095 9 76 35 883

———H

79

1

883 14

4

882 23
14 0 00 30 391 J 1349 979 20 954 03 936 76 919 12 683 68 882 94 881 90
14 1000 -127 OS -0 50-i03 959 81 935 31 918 43 901 22 884 34 884 14 884 13
14 1500 17 888 0 24735 960 97 937 16 920 70 904 04 885 24 885 00 884 84
14 2000 16 491 1 8329 9ol 97 93 8 83 922 78 906 66 885 26 884 85 884 27

14 2500 -30 879 1 2812 956 33 933 82 918 18 902 oO 885 14 884 82 884 37
14 3000 58 734 3 0J36 96j 3 941 47 926 25 911 11 884 71 £84 13 883 19
14 3500 -194 30 -d 8692 934 68 913 36 898 52 884 04 885 59 885 84 886 55
14 4000 158 38 1 94 70 955 61 935 11 920 73 906 83 88b 06 885 68 885 11
14 4500 -75 491 0 9 12 7 944 00 923 86 909 88 896 52 88b 71 885 50 885 19

14 000 249 58 8 1764 977 99 958 46 944 92 931 65 883 84 882 55 880 17
14 00 -43 102 6 634 6 970 65 951 85 938 66 925 17 681 50 880 29 878 23
14 6000 137 J5 8 S734 969 19 97 0 73 9 7 87 94o 85 879 52 877 85 875 10
14 6500 1 75 12 498 1008 6 990 69 976 07 963 06 876 53 874 £2 870 36
14 7000 -^3 958 10 339 1004 3 986 81 974 32 958 14 874 04 871 89 868 55

14 7o00 32 74 9 9 448 1 008 0 990 89 978 45 96 1 07 872 59 870 47 867 33
14 8000 -13 5^0 S 5089 1005 1 988 46 975 97 957 47 871 60 669 61 866 76
14 8j0 0 89 8o4 10 944 1016 a 100C 5 987 93 968 28 870 13 867 80 864 25
14 9000 174 93 16 142 1040 4 1024 4 1011 7 SJ90 62 866 97 863 83 858 75
14 9500 -52 969 13 365 1032 2 ioie 4 1003 4 980 81 864 14 861 6 656 87

IS 00 0 98 562 14 372 104 1 1029 6 1016 3 992 10 862 05 858 92 8 64 22
1 OoCO -14o 37 9 2719 1023 8 100<- 4 994 64 969 16 861 IS 858 75 855 48
15 1000 11 9 5 8 9546 10..4 7 1009 3 995 16 96 8 70 861 16 esa 85 855 74
15 1500 10 1 73 12 872 1038 1 1022 8 1008 2 980 80 859 77 856 98 852 78
15 201.0 -96 4<_6 10 163 10 3 8 1008 4 99 J 41 965 18 858 41 855 99 852 54

1 2500 -14 2d3 8 86o5 1021 0 1005 6 990 10 96 1 31 858 02 855 79 852 72
15 30C0 -bb 113 7 4197 1 012 4 996 78 980 87 951 77 857 97 856 01 853 40
lb 3500 -6 1242 7 6697 1010 7 994 98 978 67 949 46 857 85 855 92 853 28
15 4000 92 632 11 112 1022 9 1007 0 990 36 960 98 836 56 8S4 17 850 56
15 4500 -94 03o 8 3144 1008 9 992 79 975 81 946 31 855 48 853 47 850 62

15 5000 lb 8 63 12 423 10 0 3 1014 0 996 77 96 7 0<l 853 98 651 35 84 7 33
15 55 0 0 149 06 7 9735 1008 5 992 04 974 49 944 52 852 94 850 92 848 14
15 000 -56 494 5 3494 9V/4 75 983 03 965 >_2 935 33 853 49 851 87 849 88
15 65 CO 63 397 4 1759 989 99 973 02 95 4 99 926 46 854 4 853 01 asx 43
15 7000 27 8ol 6 0964 V93 03 975 85 9 7 66 928 61 854 47 852 96 850 89

15 7 00 6 3618 7 1853 993 Oj 975 64 957 35 V28 74 853 76 852 13 849 75
15 eooo - 19 J48 6 6112 989 44 971 62 953 4b 92j 28 853 oe 651 52 849 29
15 e co -bb Jo4 4 74 92 980 74 962 92 944 51 916 84 863 04 851 76 850 05
IS 90C0 -172 J4 -0 3 7614 95b 44 937 39 918 97 892 16 854 2 854 03 853 84
15 9500 5 16-2 0 5 7937 96b 22 93 7 01 9ia t»8 892 96 856 16 855 67 855 32
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R

E

S

T

A NUC jYS POWR SURF HT FLUX NODAL TEMP NOOAL TEMP NOOAL TEMP NOOAL TEMP NOOAL TEMP NOOAL TEMP SC N SRF TMP
R TIME(SEC) ( Mm) B/S-F**2 (OEG F) (DEG F) (OEG F) (OEG F) (OEG F) (CEG F) (OEG F)
T ( 1 4) (1 4 1 ) (14 3) ( 1 4 5) (14 6) ( 1 4 11 ) ( 1 •» 12)
——— .

18 OOOO -82 932 0 36662 888 76 879 54 872 61 865 01 8o5 14 654 96 854 77
18 05 0 0 -34 303 -1 0094 883 36 874 35 867 58 860 29 855 66 855 89 8S6 12
18 1000 5 018 1 1359 890 65 881 85 875 25 868 22 856 02 855 79 85 44
ia loOO -94 9d6 -1 2159 876 65 868 04 86 1 60 854 9 856 34 856 46 856 78
18 2000 74 6o6 0 95607 8B6 75 878 35 872 1 0 865 76 856 48 856 31 856 03

ia 2500 -33 818 0 44004 881 46 873 26 867 19 861 14 856 «:9 856 20 856 OS
18 3000 186 33 5 6989 907 38 899 39 893 50 88 7 37 8S4 87 853 95 852 23
ia 500 - 1S1 10 1 1017 885 48 877 67 871 92 865 75 854 03 8S3 72 8 53 29
ia 4000 20 971 0 3 776 5 688 00 880 38 874 78 868 62 854 54 854 30 854 10
ia 4500 61 819 -1 0322 a fa 78 871 35 865 87 859 87 855 27 855 29 855 52

16 SOOO 11 3 90 2 9396 894 51 887 26 881 91 675 94 854 97 854 47 853 60
16 5500 -105 35 0 19364 879 13 872 05 866 80 86 0 96 854 71 854 59 854 47
ia 6000 35 30 7 0 66171 883 73 876 82 871 69 865 98 854 96 854 76 854 52
18 6600 -73 90 0 -1 2139 872 83 866 03 861 06 856 61 855 47 855.57 855 88
16 7000 65 095 0 9 990 881 68 875 10 370 20 864 97 855 63 855 45 855 17

18 7500 -34 175 0 42237 8 76 44 870 01 865 24 86 0 22 855 46 855 36 855 22
18 eooo 6 724 b 0 40858 877 03 870 75 866 1 0 66 1 29 855 47 855 37 8S5 23
18 8500 -2 4540 0 3 895 7 876 32 870 19 86S 67 86 1 05 855 48 855 38 855 24
18 9000 -2 6622 0 3682 5 8 75 58 869 61 865 22 860 77 855 49 855 39 ass 26
18 95 0 0 -I 4825 0 35795 8!/5 03 869 20 864 94 860 66 855 50 855 41 855 28

19 OOOO -2 5779 0 33859 874 32 868 64 864 51 860 39 855 51 655 42 855 30
19 05 0 0 -0 95975 0 33468 873 86 868 32 864 31 860 34 855 52 855 43 855 32
19 1000 56 934 2 1367 881 62 876 23 872 34 86 8 40 855 0 854 70 854 06
IS 1500 48 619 3 562 4 888 20 882 96 879 18 875 08 853 99 853 39 852 32
19 2000 -51 253 1 4708 880 63 875 52 871 81 867 57 853 49 853 13 852 62

IS 2500 -79 544 -1 6027 869 02 864 04 860 40 856 22 854 26 654 37 854 74
19 3000 76 65 1 1 0274 879 61 874 76 871 19 66 7 05 854 65 854 42 854 10
19 3500 -103 85 -1 3339 864 56 859 82 856 31 852 36 855 00 855 14 855 49
19 40 0 0 74 228 0 83934 874 83 370 21 866 78 862 98 855 16 855 02 854 77
19 4500 -34 130 0 31361 869 71 d65 20 861 84 858 21 854 99 854 92 854 81

19 000 125 69 3 9390 887 28 882 89 879 60 875 89 854 04 853 43 852 28
19 00 39 03o 4 9969 892 56 888 27 885 04 881 02 852 36 651 54 850 02
19 6000 -29 66 8 3 0103 888 11 88 3 91 880 71 876 32 851 49 850 84 849 84
19 6500 -9 4630 1 6620 8 86 53 882 41 879 21 874 50 851 43 850 92 850 25
19 7000 16 733 2 3735 888 67 884 64 881 42 8 76 40 851 32 850 76 849 96

19 7500 -65 624 0 37312 879 12 875 15 871 89 866 73 851 52 8S1 24 850 96
19 8000 190 97 6 43 4 905 93 902 03 898 73 893 16 850 41 649 29 847 36

19 8500 -106 89 3 3793 890 55 886 68 883 31 877 36 849 20 848 47 847 33
19 9000 C 2505 2 2212 891 22 887 38 883 92 877 67 849 21 848 59 847 79
19 9500 -48 620 0 86280 884 10 880 28 876 72 870 32 849 60 8*9 22 848 83

CO
o



231

Appendix F

PARTIAL LISTING OF PINSIM-MODl OUTPUT FOR SAMPLE PROBLEM
(DETERMINATION OF AN ELECTRIC PIN POWER PROGRAM)
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PINSIM A NUCLFAR FUEL PIN S1MULATQR-TRAN IENT ANALYSIS CODE MOD 1

LISTIN OF INPUT DATA FOR CASE 1

VERSION 115 02/15/79

1

2

3

4

5

6

7

8

9

10

1 1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

SO

51

52

53

54

->5

56

=POWER PROGRAMMING SAMPLE PROPLEM

*

*

* IDJOB RSTRTM ENDT NTIM

100COO 1 0 0 10 0 2

*

*

100001

1C00O2

*

*

*

I 00100

*

1 0400

*

*

20 C30

*

*

2 100 0

210001

TIME

0 c

20 0

INUCFL

0

PNUC

0 0

NPI NS

1

DTMIN

b OD-2

b 00-2

JIDLFL

-1

PI DC

0

NCHAN

a

DTMAX ITIMFL

5 OD-2 2

00-2 2

IACTFL

0

PACT

C 0

MAXTHT

4°9

EPSTHT

1 OO I

MAXSST

499

EPSSST MAXBKQ EPS3KQ

1 no-l 499 1 30-1

NDSUG IGOBUtj ICDBUG IHOBUC IKDUUG IPUBUG IADSUG IIOUUG tSDBUG

24 OC

*

* ***

I 1

MINOUT NMIN

a l

OCLMIN

1 0

PIDL PHI I PHI/I (I 5) TNODd

TMPI HTCl TTUBd •;)

1) TNOD( 1 5 j) TNUO( 1 o ID)

MAJOUT

6

NPLT

0

N ST

0

DELMAJ

1 0

DELPLT

0

DCLR T

0

** ** * ** **

PINSIM STANDARD ELECTRIC PIN

******* * ** **

TEST 167

***** * *PIN167 DAT *

THIS ll-LEVEL ELECTRIC PIN IS REPRESENTATIVE OF A T PICAL ELFCTRIC

PIN IN THTF TE T 167 THE PIN RADIAL DIMENSIONS A <E TFOSE

USt-D IN THE ORTCAL/ORINC CALCULATIONS FOR THE COTRE PCNDING

LEVEL TH" AP JlM NSI3NS ARE BUNDLE-AVERAGED MEAN GAPS

PIN RADIAL DI-IENSIPNS TAKEN FROM A LISTING OF ORINC

(THE LISTING U cD IS FRUM A SLOPX COMPILAT1CN JU8 PDDSLTP

PAGE OC02



PINSIM A NUCLEAR FUEL PIN S IMULATOR-TRANSICNT ANALYSIS COOL MOD 1 VERSION 1 15

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

7o

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

9

96

97

99

99

100

101

102

103

104

105

106

107

108

109

1 10

111

112

113

114

DATED 79 027 6 00 00 MICROFICHE FRAME M14 SEOUFNCC * MUD3347 FF) *

*

GAP DIMENSIONS TAKEN FROM THE OUTPUT FROM CALIBRATION HUN 24 1

*

PIN MODEL CRFATED ON 14-FEB-79 BY BUB HAGAR *

* ***** ***** * * * * **** *** * * *** ** * *** ****

ISYS NLVL

2 1 1

NMAT IPC*

o 1

POVjiFAC

1 0

IGAPFL I gFLA HTCFAC IDFORM*

1 0

AXIAL LFVFL 1 1RINC T/C LCVEL B

4 101 1

4 101 2

4 10103

4 10104

4 1010

410106

41 0107

POVPA ZLNGTH

-0 4 2 15

0

0 746 7

009425

01C167

01 33J

0168JJ

0168366

RQTREk,

0 7467

0 009425

0 010167

14333

016833

J 01o8366

0 17667

NOD

C

POV

0

C 4 2 83

0 597717

0 0

0 0

0 0

0 0

NNOD

4

4

1

3

3

1

3

MATREG

1 *J1G0 REGICN

2 *igear cl heatfr

3 CUPUO MCKLL tuION

4 *HNJ REvjIUN

♦ 1NJLH HEATH

o *INTE - Ht\TH GAP

5 *OUTFR SHEATH

AXIAL LEVEL 2 ORINC T/C LCVEL C

4 102 0

*

*

4 10201

4 102 2

410203

4 102 4

410205

4 102)6

4 10207

NREG

7

POVPA ZLNGTH

-0 507 1 125

NODWAT

0

0

00792b

0097 8

010167

014333

016833

0168374?

ROTREG

0 C792b

009708

010167

0 14333

0 016833

0 31683742

0 0 17667

POVP

0 C

0 573754

0 426246

NNUD

4

4

1

3

3

1

3

1 M U REGION

2 1NCONEL HEATER

3 *CUPRU-NICKFL REGION

4 ON3 f EGION

5 *INNF ShFATH

6 *1NTCR-SHCATH GAP

♦OUTER SHEATH

AXIAL LEVEL 3 ORINC T/C LCVEL D

*

4 10301

4 103 02

410303

*

410304

41030b

4 10306

4 10307

*

NRFG

7

POVPA

-1 b5

ZLNGTH

0 87-j

NOD

0

RINREG

0 0

0 006408

0 C10167

ROTRCG

108408

0 010167

0 010167C1

POVP

0 0

1 o

0 o

NNOD

4

1

MATREG

1 MGO REGION

2 *INCONEL HEATER

J CUPRO-N1CNEL RtGION

(A VERY THIN CU-N1 REGION IS MODELED FOR NOJAL CON ISTENCY)

0 01016701 0 014333 0 0 3 4 * 1N3 REGICN

0 014333 0 016833 0 0 3 *INNCR SHEATH

0 016833 0 01683817 0 0 1 6 INTfcR-SHEATH GAP

0 1683817 0 017667 0 0 3 5 *UUTER SHEATH

AXIAL LEVEL 4 ORINC T/C LEVEL E

PAGE 0003



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD I

115

116

117

1 18

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

1T6

137

138

139

140

141

142

143

144

145

146

147

148

149

150

IM

152

153

154

155

156

157

15S

159

160

161

162

163

164

165

166

167

168

169

170

171

172

NRCG

7

POVPA ZLNGTH

-1 85 1 00

* RINREG ROTRCG

4 10401 0 0 0 008720

410402 0 00872b 0 010167

410403 C 010167 0 01016701

* (A VERY THIN CU-NI REGION IS MODELED

410404 0 0101b701 0 14333 0 0 3

4 10405 0 014333 016833 0 0 3

410406 0 016833 0 01683919 0 0 1

410407 0 1683919 017667 0 0 3

NODWAT

0

POVP NNOD

0 0 4

1 0 4

C 0 1

AXIAL LEVFL 5 3RINC T/C LEVEL F

10 0 1

105 02

10S03

4 10S04

4105*5
410506

4 10507

POVPA

-1 67

ZLNGTH

1 0

R INREG

0 O

0 009067

0 010 167

ROTREG

0 0 9 67

O 010167

0 10167 1

PuVP

0 0

1 0

C 0

(A VERY THIN CU-NI REGION IS MODELED

0 01016701 j 014333 0 0 3

0 014133 16S33 0 3

O 016833 0 01683984 0 0 1

0 1681984 17667 0 3

AXIAL LEVEL 6 ORINC T/C LEVEL

i 10601

t 106 0<_

110603

l 10604

I 10606

llOf06

I 10607

NREG

7

POVOA

-1 67

ZLNGTH

1 0

RINREC

0

0 009067

0 010167

IOTREG

00 ) 67

0 010167

0 01016701

POVP

0

1 0

0 0

NNOD

4

4

1

(A VERY THIN CU-NI REGION IS MODELED

0 01016701 0 014333 0 Ol 3

0 014333 3 016333 0 0 3

0 01683J 3 1683963 0 1

0 01683 96 T 0 01766 7 0 0 3

AXIAL LEVEL 7 URINC T/C LEVEL H

410700

NRFG

7

POVPA

-1 67

ZLNuTH

1 0

RINRCG

0 0

0 009067

0 010167

ROTRElj

0 039067

0 10167

0 01016701

POVP

0

1 0

0 0

NNOD

4

MATREG

1 4t,a RE ION

2 *INCONFL HEATtR

3 4CUPR0-NICKEL REGION

FO NOOAL CONSISTENCY)

4 BNJ REGION

5 * INNER SHEATH

6 *INTER-SHEATH GAP

5 *OUTER SHEATH

MATREG *

1 *MGD HE ION

2 *INCONEL HEATER *

3 *CUPRO-NICKEL REGION *

FUR NODAL CONSISTENCY) *

4 *BN3 REGION

5 *INNER SHEATH *

6 INTFT- HEATH GAP *

:> *OUTER SHEATH

MATREG

1 *MGO REGIUN

2 INCONCL HEATER

3 *CUPRO-NICKEL REGION

FOR NUOAL CONSISTENCY)

4 BN3 REGION

5 *INNER SHCATH

6 *INTER-SHEATH GAP

OUTER SHAATH

MATREG

1 *MGO REGION

2 *INCONEL HEATER

3 CUPRO-NICKEL REGION

4 10701

410702

4 107 03

*

4 107 4

(A VERY THIN CU-NI REGION IS MODELED FOR NOJAL CONS loTs-NC Y)

0 01016701 3 014333 0 0 3 4 *dN3 RE ION

115 0 /15/79 PAGE 0004

ro
to
o



PINSTM A NUCLEAR FUEL PIN I MULATOR-TRA NSIENT ANALYSIS CODE MOD 1 VERSION 115 02/15/79

173

1 74

175

176

177

178

179

180

181

182

183

184

185

186

187

168

189

190

191

192

193

194

195

196

197

198

199

200

201

202

20 3

204

205

206

207

208

209

210

21 I

212

213

214

215

?16

217

218

219

22

221

222

223

224

225

226

22 7

223

229

230

4 10705 0 014333

410706 0 016833

410707 01683944

016833 CO 3

01681944 0 0 I

17667 0 0 3

AXIAL LEVFL ORINC T/C LEVEL I

4 1 300

• 10801

i 108 2

l 10803

108 04

10805

1000O

10807

NREG

7

RINREG

0 0

0 008725

0 010167

POVPA ZLNGTH NOOmAT

-1 285 1 OC 0

ROTRF

3 008725

10167

0 MC16701

UQVP NNOD

0 0 4

1 0 4

0 0 I

(A VER TH1 J CU-NI REGION IS MODELED

0 01016701 0

0 014333

0 016833 0

0 01683978 0

0 143J3

016833

01683978

01766 7

0 0

0

0 0

0 0

AXIAL LEVEL 9 ORINC T/C LEVEL K

i 10901

• 10902

i 10903

I 10904

i 109P5

I 109 6

H0907

NREG

7

R IN-iEG

O 0

0 08408

0 010167

POVP4 ZLNGTH

-1 06b 0 875

NODWAT

0

C384C8

010167

0101670 1

POVP NNOD

0 0 4

10 4

0-0 1

(A VERY THIN CU-NI REGION IS MODELED

C 01016731

0 014333

0 016833

0 01683982

014333

016833

01683982

017667

0 0

0 0

0 0

0 0

AXIAL LEVEL 10 ORINC T/C LEVEL M

110 1

11002

11 03

11004

1 IC05

l iooe

1 10 7

NREG

7

POVPA

-0 597

ZLNGTH

I 125

NODWAT

0

0 792b

009708

01 0167

14333

016833

1683803

00792

097C3

010167

014333

1633J

01o33J08

017667

POVP NNO

0 0 4

O 573754 4

0 426246 1

0 0 3

0 0 3

0 0 1

0 0 3

AXIAL LEVEL 11 ORINC T/C LEVEL N

NREG

7

POVPA

422

ZLNGTH

1 5

NODWAT

0

5 *INNER SHEATH

6 *INTCH- HFATH GAP

5 *OUTER SHFATH

MATREG

1 *MGO REGION

2 INCONEL HEATER

3 *CUPRU-NICKEL REGION

FOR NODAL CONSIST NCY)

4 BN3 REGION

b *INNEP SHfcATH

6 INTER-SHEATH AP

5 OUTER HEATH

MATREG *

1 MGO REGION

2 INCONEL H ATER *

3 *CUPRO-NICKFL REGION *

FOR NODAL CONSISTENCY) *

4 *BN3 REGION *

5 *INNER SHEATH *

6 *INTCR-SHEATH GAP

5 *OUIcR HEATH *

MATREG

1 *MGO REGIUN

2 INCONEL H ATER

3 *CUPRC1-NICKFL REGION

4 BN3 REGION

5 *INNER HEATH

6 *INTER-SHEATH GAP

*OUTER SHEATH

(FINAL ) PA-.E 0C05

CJ
VI
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289

290

291

29

26 3

294

29S

296

29 7

?98

299

300

301

302

303

30*

305

306

307

308

309

310

311

312

313

314

315

316

317

313

319

320

321

32?

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

A NUCLEAR FUFL PIN I>4ULAT0 -TRAN IFNT ANALYSI CODE 100 1

4 19 31

*

* **** * ** * *

*

* DENSITY *

* * * * *** * *

*** * **** ID AL YSTEM DATA * * * *

* IIPnw< IIPINS IICHAN

600010 0 1 1

* IBCKFL NP3ALK NLB4CK OTIDL

600100 1 15 0 5

*

IQFLAG I iTLA ITFLA

600110 40C 400

*

UPIDLL BPIDLH IPIDLF

6 020 3 10 4

BPHIIL BPHIIH IPHIIF

600210 0 C 0

*

* 1TMPIL BTM IH IT Ml IF

60022 0 0 0 0 0

*

* THFSE SURFACF HEAT FLUXES WERE TAKFN FROM THE FOLLOWING TAP

*//GCl FT 1F301 DO OSN PINSIM LIZ 01NTST TWO DISP-SHR

// LAB L-(l SL) UMT=TAPE62 VOL cR-0 2 70 1

ON FEBRUARY 13 1979

* PINSIM VARIABLES ACCESSED

PHI W

6 00121

1 •?

C 00030E 33

0 500 3E- 1

0 I 3 0 E 0

0 15000F 30

00 CE 0

r 2 ooci-

0 31000F 00

35000E 3

0 400 Ofc 3

0 45000E 00

0 0 3 E

0 5S00CF

0 60 0 F

0 <>50 CE

0 7003 OF 03

C 75 3 OF

0 800 E

0 35 0 t

0 9 030E

JO

00

00

0 95000C 00

0 I OOF 31

S76 4E 02

914 7F-I-C

7341 C+0

"i007E+02

43335E+02

7T71oE+C2

84782E 0

88926E+02

9 C3JC+02

9222CE+02

9 840E+02

9 654C+02

9?539E 0?

92240E+02

9 56 E+0

91686E+02

384 7F C2

93416E 02

21639C CI

70038E+00

125291? CI

VERSION 115 02/1 /7T PAGE 0007
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PINSIM A NUCLFAR FUEL PIN IMULATOf-TRANbILNT ANALYSIS CODE MUD 1

1507

1508

1509

151

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

152?

1523

1524

1525

1526

1527

1528

1529

lrJ

153 1

1 32

1533

1534

1535

1536

1537

1533

1539

1540

1541

154

1543

1 544

1545

1546

1547

1548

1549

1550

0 9ob E 31 0 164dbE 04

0 96600E+JI 0 1648JE 04

9670CE+01 0 16492E 04

0 96830E 31 0 1649 E 04

0 969 CF 01 0 16499E+04

0 9700 E 1 0 16S32E+C4

0 97100E 01 0 16505E 04

0 97? OE+01 0 1653JE+04

c 973 0E+ 1 0 16512E 04

0 97400E + 01 0 1651SE+04

0 97500E 31 16S19F+04

0 97600E+01 3 16S22E 04

0 977C F 01 0 lo ?5E 04
n 978 E+31 3 16528E 04

0 97900E+31 3 16 32E 04

0 9803 E 1 0 1653 E 04

0 9810 E 1 lo J9E 04

0 98?00E 01 0 16S42E 04

0 9830 F 1 0 16 4 E 04

0 9840rE 01 16 49C+ 4

0 9t>S OE 31 165 2E 04

0 986 E 1 0 16S 5E+04

0 98700F 31 0 16 5 9E+04

0 98800E 31 0 16 62E+C4

0 9890CE 01 3 16 6bE+04

0 J9000E 01 0 16S68E 04

0 991 OE+01 0 16572E+04

r 992 E 01 16 7 E C4

0 99330C 31 3 16578E 04

9940 E 1 (. 1653 t 04

0 J9500E 31 3 16535E 04

0 996 CE 1 0 165J8E 04

0 9970 E 1 0 lob92E 04

0 99800E 31 0 16595E 04

999 CF 1 > lo5J8E 04

ICO E 32 16631E 04
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PINSIM A NUCLEAR FUEL "IN SIMULATOk-T RANSIENT ANALYSIS LODE MOD

POWER PROGRAMMING SAMPL PRJDLE

VER^IUN 1 lb /I /79

03/1 /79

DATA UECK DIAONT TICS

VHTNIMUM LtNCTH DF TABLE ARRAY IN COM luN /SCRTCH/ Ii J2fab WORDS

PRLCES INC, THE JOB CJ TRuL CARO

PROCESSING PROBLEM fPTILNS

IHOCESSINt, PIN DATA

PROCESSING IDcAL SYSIfM LATA

♦ ♦♦♦+ ♦+ WARNING CARO SERICS 603121 NU UF TABLE PAIRS SPECIFIED AT 40C

IS B ING RESET TO ACTUAL NJ OF PAIRS FOUND II INPUT = 20 7

++♦+ +♦+ WARNING CARD CRIES 600141 NO UF TABLE PAIRS SPECIFIED AT 4 C

IS BFING RFSET TO ACTUAL NJ OF PAIrfS FOUND IN INPUT = 1 OC 1

INITIALIZING PIN JA^AMCTERS

PROCESSING EDIT PTILNS

MINIMUM LENGTH UF DATA AK AY IS 2424 WORDS

END UF INHJT DATA PI JvFSblMG

NO FATAL DIAGNOSTICS
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSIJN 115 0^/15/79 (FINAL) PAGE 003
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************* ** * *** ** * **** **** * ******* ****** ********* * ******** *** * * *** ********* *** *** **** * *****

***** ** *** ** * * * * ****** * * * *** ***** ** * ****** *** ***** ** * *** **** **« * * *************

************* ** ** **** *** *** **** ** ****** *** *** ** * * *** ***** *** ***** *** * ** ******* ********

******* ** **** ************* * **** * *** *** ********** *** * ** *** ** *** ** * * « *** ** * ** ***** ** **•*

****** ********** ***** ** **** *************** **** ********** ***** **** *** ****** * * *«** * **** *** * « *********

******** *********** ***** ********** *********** ************* * ******** ********* *** ** ** ****** ****** ******************

********************** * **** ****** ****** ********* **«* *** ** ********* ****** *** ** * * ** *** * * ***************

****** ************* * * * * ***** * ********************* * * ***** * ** * ****** *** ***** ***** * ***** ***** * ********
************* *** * * * **** ** ********************* ******** ****** ***** ****** *** ***** ************ ****** *** ** * * ***



PINSIM A NUCLEAR FUFL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1

POWER PROGRAMMINr SAMPLE PHOBLFM

VERSION 115 02/15/79

03/15/79

GENERAL PROBLEM DATA

NUCLEAR

IDEAL tLECTRIC

ACTUAL ELECTRIC

SYSTEM

FLAG

0

PROBLEM END TIME 1 OOOOOOO 01 SEC

TIME STEP CONTROL GROUPS

OUP BEGINNING MINIMUM TIME MAXIMUM TIME STEP SIZE

O TIME(SEC ) STEP SIZC(SEC) STEP SIZE(SEC) SEL FLAG

1 0 0 5 000003D-02 5 00OCO0D-02 2

2 20 0000 5 CO 0 D-02 5 00 00D-02 2

OUTPUT CONTROL

MAJOR EDIT

MINOR EDIT

PLOT RECORD

RESTART RECORD

ELAPSED NO OF

TIME STEPS

ELPASED TIMC

0 100C00D 01

0 0

C

0 0

ROUTED TO

DEVICE NO

PROBLEM CONVERGENCE LIMITS

TYPE OF CALCULATION

STEADY-STATE CONDUCTION

TRANSIENT CONDUCTION

TRANSIENT BACK-CALCULATION CONDUCTION

MAX NO OF

ITERATIONS

499

499

499

ALLLiinEO ERROR IN

ENERGY BALANCE

0 lOOOOOD 00

lOOOOOD 00

0 lOOOOOD 00

(FINAL) PAuE 00J 1

ro
O
00



PINSIM A NUCLEAR FUEL PI I IMULATOR-TRANSIENT ANALYSIS CDOr MOD 1 VfcRSIUN 115 02/15/79 (FINAL) PAGE 0032

POWER PROGRAMMING SAMPLE PROBLEM 03/1 /79

***** *** *** * **** ****** * ** *** ** ********** ******* ** * ** *** **** ** *** ** * * * ***

***** * **** ***** * * ********* **** * * * ** * *** ** ** ********* * *** * * « ** ********* ********

** ** ******* ** *** ****** * *** * * * * ************* *

*********** * ******* ***** * *** ** * IDEAL ELECTRIC SY TLH INPUT DATA ** * ***** *** * *** * ********

****** ***** ** **** ******** ****** * * ** **** ** * * **** **** *• *

*•** * **** ** * *** *** **« ***** * ** *** *** ** * *** ** * ******** **** ** ***** * * * ****** ***

************** ****** **** **t * *** ** * ** ****** * *** * * * *** * ** ** **** ******* * ***** ***********

IDEAL ELECTRIC SYSTEM DIMENSIONS

POWER CROSS NJMBER UF NUMBER OF

REFEriENC FLAu FUEL PINj COOLANT CHANNELS

************ *** ** *** * ****** ** ** * ** * ** * ****** * ** *** * 4* * ** * ****** * *

*********** ********* *** * 4* * * ORDERS OF INTERPOLATION * * * ****** * *****************

** *** **** * * ***** ** * * ro
O
•tv

BACK-CALCULATION HEAT FlUX <_

BACK-CALCULATION TEMPER HT U> E d

THC IDE L ELECTRIC SYSTEM POWER Is BAi-K CALCULATED ON PIN NO I AT LEV L NU b

ELAPS D TIME BETWEEN SUCCESSIVE 1ACK.-C \LCULA TI GN 0 000001-01 S C

JACK-CALCULATION FILT R ARAM TFRS

LOW-PASS HlCt-fASS FILT R

URL4KIGINT bRC4KPCINT FLAG

I CAT FLUX 0 0 0 0

TFMPFRATURE 3 C

PGWFR 0 1? OD 03 4

SURFACE HFAT FLUX IS OdTU IFD FR3M THF F3LLO IN JI OLE



PINSIM A NUCLFAR FUEL PIN S I 1ULATUR-TRANSIENT ANALYSIS CODE

POWER PROGRAMMING SAMPLE PROBLEM

VERSION 115 02/1j/79

03/15/79

SURFACE HEAT FLUX TABLE

TIMF

(SFC )

0 0

0 2000000 00

0 403000D 00

0 600000D 00

0 80C000D OC

0 lOOOOOD 01

0 12 OOOD 01

0 140CO0D 01

0 160000D 01

0 177000D 01

0 197000D 01

0 217000D 01

O 237C00D 01

0 254000D 01

0 274000D 01

O 294000D 31

0 3140000 01

0 3340OOD 01

0 3510000 01

0 3710000 01

0 391000D 01

411 OOO 01

0 428000D 01

0 4480OOD 01

0 468000D 01

0 483000D 01

0 508000D 01

O 525000D 01

0 5450OOD 01

0 565000D 0 1

0 585000D 01

0 602000D 01

0 622000D 01

0 6423000 01

0 662000D 01

0 682030D 01

0 699000D 01

0 7190000 01

0 7390 OOD 01

0 759000D 01

HEAT FLUX

(BTU/HR-FT* 2)

0 976640D 02

O 4038b D 0?

92033 D 0

0 925390D 0

0 58427CD 02

0 12 290D 01

0 3471C D 01

0 98404CD 01

0 721770D 01

0 168b4C0 02

0 lo56 10D 02

0 11949CD 32

0 192420D 02

0 132080D 0

0 125 900 02

O 17o840D 02

C 1002 1 D 02

0 1853200 32

157120D 02

0 1033b D 01

0 12161TD 32

0 22649 D 02

0 604790D 00

O 1293 0 D 0

0 1434500 02

O 1C4270D 02

0 107H9CD 02

0 106740D 02

103930D 0

0 9 740c D 3 1

0 9841100 01

0 821740D 1

0 799b 70D 01

O 791550D 01

0 814630D 01

0 827960D 01

0 6246400 01

0 6324900 01

0 715J70D 01

0 72971OD 01

TIME

(SEC )

HEAT FLUX

(BTU/HR-FT *2)

0 SOOOOOD-Ol 0 914070D 02

0 25C OOD CO 0 7371D0D 02

0 45 OOOD 00 0 9222000 0<-

6500C0D 00 0 922 0 D Oc

0 850000D 00 0 904160D 0-

0 105000D 01

1..5 0 D 01

0 1450C0D 01

0 16SOC0D 01

3 182000D CI

20 2CC D 01

22200CD 01

0 2420000 01

3 ? 9 OOO 01

0 27900CD 01

0 29903CD 01

319 OOD 1

0 3390000 01

3560C D 01

0 3760C0D 01

0 39600CD 01

0 416CC0D 01

0 433000D 01

3 453000D 01

0 47300 D 01

0 493 TOD CI

0 513CO0D 01

0 o30000D 01

0 55C0O0D 01

0 570000D 01

0 b9C0OOD CI

0 6070C0D 01

0 627000D 01

64 70 00 0 01

0 66 7000D 01

0 687000D 01

704000D 01

0 724000D 01

0 74 4 OOD 0 1

0 764000D 01

0 773030D 00

0 766 01 CD 01

0 191510D 02

0 1 0550D 02

0 1960200 02

0 160560D 02

0 II808OD 02

0 172120D 0..

0 173850D 02

0 lbb4JCD 2

0 1370J0D 02

0 19893C0 02

0 1641600 02

0 lbauoOU 32

0 106120D 02

0 74I590D 01

0 oooaioo 01

0 124810D 02

C 14130CD 32

0 1220100 02

0 7978500 01

0 1I190CD 02

0 1089C0D 02

0 1050400 Ol.

0 9349200 01

C 9302 CO 01

0 72507CD 01

0 8138700 01

0 789600D 0 1

0 795580D 01

0 8575300 01

0 695750D 01

0 61998 D 01

0 73591OD 0 1

0 73856 00 01

TIMF

( EC )

1EAT FLUX

(BTU/HR-FT* 2)

0 lOOOOOD 00 0 7841 3D C2

0 33 0 CD 00 84782CD 02

0 00000D 00 0 928400D 0<_

3 7 03 OD 3 0 9^ 6b D Oc

0 900300D 30 0 216390D 01

0 110 OD 1

0 1330 D 0 I

0 150300D 01

0 167000D 01

0 187000D 01

0 207000D 01

3 ^2/3 OD 01

0 24/0000 01

0 2643 OD 1

2d43 CD 01

0 304 3 D 1

3 3240 00 1

0 3413000 01

3 361000D 01

0 3813 CD 01

0 43130CD 0 1

0 4^10 30 31

0 438 CD 01

0 458 D 01

0 478000D 0 1

3 4983 D 1

0 bljO CD 1

3530 D 01

0 5550OOD 01

0 57S000O 0 1

0 5953 OD 01

612J00D 01

3 63230 D 01

0 o52 OCD CI

0 672000D 0 1

0 639000D 01

0 7J9000D 01

0 7290300 01

0 7493 OD 01

0 769000D 0 1

0 128760D 01

0 888b 01 01

0 t26250D 02

0 S8727 D 01

0 1 l-i9 D 02

0 174833D 02

0 138790D 02

0 149870D 02

0 176b5 D 02

0 151910D 02

0 150160D 02

0 17824DD 0^.

0 1577SJD 02

0 160 7b u C

0 129260D 0

0 668200D 01

0 36S47LD 01

0 1 140bOD 02

0 13b410D 0 2

0 1 6180D 02

0 899290D CI

0 109710D 02

0 104433D 0<-

0 1041J0O 02

0 918900D 01

0 912860D 01

0 794290D 01

0 8515001. 01

0 759780O CI

0 839220D 01

0 9044300 01

0 676960D 01

0 O53550D 01

0 729390D 01

0 751530D 01

PAGE 0 3

T IME

(SEC )

HEAT FLUX

(BTU/HR-FT* 2)

0 1 CO CD CC 0 O30070D 02

0 350 Ot-D CJ 989260D 02

0 55000CD 00 0 92o540D 02

3 750 D C3 0 91O860D 02

0 9500 CD 0 0 700380D 0

0 11 3CCD 01

0 13 0 OD CI

0 1550 CO 01

0 17200 CD 1

0 1920C0D 01

0 21 OOD 1

0 232 OD 01

0 25200CD 01

0 2690O0D 01

2890 D 01

0 3C9C 0 01

0 329 OD 01

0 3460C D CI

3 366 O 1

0 J86000D 01

0 4CC00CD 01

42oOOOD 0 1

0 4 4 00 CD 01

0 4630POD 01

0 48300CD 01

0 C3C0CD 01

0 S20000D 01

0 40 CCD 1

0 SoOCCOO CI

0 5L00C0D 01

C 6000 CD 01

0 6 1700 0D 0 1

0 6J70CCD CI

0 6570003 01

0 67703OD 1

0 69 0 OD 01

0 7140000 01

0 73400CD CI

0 7540 CO 1

0 774CCCD 01

0 1968200 01

1 7310D 02

0 1 5050D 02

C 170230D 0?

0 147310D 02

0 1505O0D 02

165060D 02

0 168770D 02

0 135860O 0

0 1797800 0?

0 169740D 02

172390D 0

0 1S5250D 02

0 162490D 02

0 1J2180D 02

620920D 00

0 881030D 01

C 970320D 01

0 IIO60OO 02

0 104320D 02

0 102830D 02

0 1068100 02

0 105890O 02

C 9o3020D 01

0 978920D 01

0 868040D 0 1

0 864600D 01

0 8280400 01

821520D 01

0 802260D 01

0 7206900 01

0 65O5500 01

0 685590D 01

7138^00 01

0 753400D 01

ro

CJ!



PINSIM A NUCLEAR FUEL PIN IMULATOR-TRANSIENT ANALYSIS CODF

POWER PROGRAMMING SAMPLE PROBLEM

VERSION llj 02/1 /79

03/15/79

TIME

(SEC )

0 776000D 01

0 7960000 1

0 816000D 01

0 836000D 1

0 856C00D 01

0 873O00D 31

0 8930OOD 01

0 913000D 01

0 9330000 01

0 950 OOO 31

0 970000D 01

0 9900 OD 01

HEAT FLUX

(BTU/HR-FT ^)

0 745280D 01

0 6J71CO 01

0 945720D 01

0 9144100 01

0 8324 1CD 1

0 7854 3 0 0 1

0 710S6CD 31

0 7290200 01

0 5976 1 O 31

O 58825 0 01

0 502990D 01

0 487760D 01

SURFACE HEAT FLUX TABLF

TIME

(SEC )

HEAT FLUX

(BTU/HR-FT**2)

0 7810CCD 01

8C10CCD 01

0 a2IOOOD 01

0 8410C0D 01

3 86 10 O 1

1780C0D 01

0 8980C D 1

0 918000D 01

0 9380COD 01

0 955000D 01

0 97530 D 01

3 99 001"D C 1

0 7S1703D 01

0 O2J6b0D 01

0 897390D 01

0 91316 D 31

0 8212600 01

0 7 0290D 01

0 722770D 01

0 637J6 D 01

0 5887000 1

0 576960D 01

0 Co2a00 01

481940D 01

TIME

( SEC )

HEAT FLUX

(BTU/HR-FT 2)

3 7360 OD 1

3 8353000 01

3 <)<_6300D 1

3 H4o0 OD 31

0 863J009 01

0 83J3COD 01

0 933 OO 01

9 33 OD 01

3 943 D 31

0 9b0300D 01

0 9833 CD 31

3 I 330003 02

0 7127 OD 1

0 910410D 1

8J3230D 0 1

0 921C2 D 01

3 8246003 01

3 729S80D 01

0 725360D 01

0 616803D 1

0 8254OD 01

0 4884403 01

0 493320D 01

0 4 8494 0D 01

THE SURFACE HEAT TRANSFER COEFFICI NT OPTION IS IRRELEVANT

THE PIN SURFACE TEMPERATURE IS OBTAINED FROM THC FOLLOWING TADLF

PAGE 0034

TIME

(SEC )

HEAT FLUX

(BTU/HR-FT* 2)

0 7910 OD CI

0 311OOOD 01

0 631 C D I

asioocD ci

J 68000D 01

0 561450D 01

0 9302100 01

0 92391 3D 01

0 8858300 01

0 8239600 01

0 sspoccd 01 0

0 90803 OD 01 0

0 2F0 D 01

0 94800 D CI 0

0 S65000D 01 0

700390D 01

7141 JO 01

607330D 01

586410D 01

499040D 01

<5esc cc ri 0 4Bj040D 01

ro
O
O



PINSIM A NUCLEAR FUCL PIN IMULATOR-TRANSIENT ANALYSIS CODE

POWER PROGRAMMING SAMPL PROdLEM

VERSION I 15 0^/15/79

03/15/79

TEMPERATURE TAJLF

TIME

<SEC )

0 0

403 30D-01

0 800000D-01

0 1200 OD 00

O 1600000 00

3 200000D 00

0 24 3 00

0 2800OOD 00

0 32 OOOD 30

0 360000D 00

0 4C00OOD 00

0 440 OOD

4800000 00

0 5200 0 CD 0 0

0 560000D 00

0 6000000 00

O 6400000 00

0 6800000 00

0 7200000 0

0 7600000 00

0 800000D 30

0 84000 OD 00

0 880000D 00

0 920000D 00

0 960000D 00

0 lOOOOOD 31

0 104000D 01

0 108 OOD 01

0 112 OOD 01

0 116000D 01

0 12 OOOD 01

0 124000D 01

O 1230 OD 31

O 1320 OD 01

0 136000D 31

0 14000CD 01

0 14400CD 01

C 1480000 01

0 152OOOD 01

0 15603CD 31

TEMPERATURE

(F)

0 62113 D 0

0 2 9o D J

0 6263700 OJ

O 63J 3 3 0

0 543J800 03

57b OD 3

0 6590o D 1

0 659o9C3 OJ

0 65904 0 J

0 660040D OJ

0 6600C O 3

0 6o 2400 0 i

0 66 1 1 D 03

0 66017 D 33

0 6601000 0 i

O 66 HOD 03

0 6599900 0 J

0 660C900 03

C 660 200 03

0 6600200 03

0 660 OD 03

0 659740D 01

0 660 4 0 03

0 6 7794 O 3

0 679630D 03

0 68067 D 03

0 681490D 03

0 6816000 3J

0 68199 D 03

0 6 845 5 D 0

0 708o400 3

0 7261900 0

0 74247 D OJ

0 7580 8 JO 01

0 771100D J

0 784 9 0 O J

0 795C 30D 3

0 30738 D 03

0 8191000 03

O 832J0OD 03

T IME

(SFC )

0 I 00COD-01

SCO C0Q-C1

9 0C0D-C1

0 13 CD 0

0 I70000D 00

0 2100C 0 CO

3 25OO0OD 00

0 90 OOD CO

33 0 CO

0 J70000D 00

-HO 0 00

0 450000D 00

3 4900C 0 00

0 300COD 00

0 570000D 00

3 61CO0OC OC

0 6 OOOOO 00

900C3D 0

0 7303 OD CO

7700COD C

0 8100C0D 0

0 doOOOOD 00

890" OD C

3 93000 D 3

0 970CCOD 00

0 10 1000D 01

105 OOO 01

1 9"0 D 01

0 1 130000 01

0 1170030 01

0 12 10COD 01

0 1250C 3 CI

0 129000D 01

0 133000D 01

1370C0D 01

141 C D 01

0 1450C0D 01

0 14 jo rj ri

0 I 3000D 01

0 157000D 01

TEMPCKATURt

(F)

0 621o800 03

0 62355 D 03

0 62831 D 03

C 6357id3D 03

0 O46420D 03

C o582 D 03

0 6592903 03

6596700 03

o6 0 OD 03

0 6600yOD Oj

0 6601 O 03

0 660270D 03

0 6601 OO 03

C 6602100 33

0 6601JOO 03

0 6601200 03

0 6600 03 03

0 660120D 03

0 65998 D 03

0 66OO0OO 03

0 66C7200 J

0 6601500 03

0 6747730 03

0 67869 D 03

0 6600303 03

C 68Cd60D 03

0 661 bCJ OJ

0 6820 03 03

0 6619403 03

6894903 03

0 71360CO 03

0 729V 3 03

0 745880D 33

0 7617500 03

C 7 73 98 CD 3

0 7681400 03

0 79857C0 03

0 8C9670D 33

0 822430D 03

0 836660J 03

TIME

( S C )

2303 D 01

0 30J00D 01

I 3 30 D

3 1 3300D 0

0 1 i ) JOOD 00

..2010 D r

0 2 0300D 00

3303 CD C

340 D 00

0 333000D 00

3 3 OD CO

3 4 3J0 D JO

C 501 O CO

0 43 D CC

530300D

f" 6 0 OD 0 0

0 60OOOOD 00

C 730 OCD 00

740 00 00

0 7830 3D 00

8 0300D

0 803 3 O OC

3 9 30 0 0 0

0 940300D 00

0 980 D OO

0 13? OOD C1

3 1363 D 31

110 COD 01

0 I 140000 01

118 D C1

0 1 POOOD 01

0 1 f D 1

C 130 C D 1

0 1340003 01

13 >0C 0 1

0 14 OOOD 01

3 146 COD 1

0 1 300 D 01

0 1540000 01

3 1 83 D 01

TLMPERATUkF

(F)

621963D 0

0 6244 00 JJ

0 629923L 3

0 C.33073L C

0 649750D 03

C 65358 L) 03

0 659410 0

0 6597 3D 03

0 6601 OD 3

0 06C 800 03

0 OOOIjOD 03

0 6601003 03

0 c601100 3

66 32 D 3

C f6009 D 03

0 6 99faJD 03

0 660010D 03

0 6599700 03

0 6S9960D 03

0 6*199700 CJ

0 66068 D 03

0 66 4403 03

C 67o330L> 3

0 669J60D 03

0 680^.100 OJ

0 6810 Ol. 03

0 68164 D 03

0 6O21600 03

0 6819300 0

0 6973 D 03

0 7181600 03

0 733960D 03

0 74936 D 03

0 7660700 03

3 7771E0D 3

0 7506S00 03

0 3016 OD 03

0 31216 D C3

0 82S970D 03

0 840j1 D 03

TIME

( SE1. )

3 CO0D- 1

0 7000000 31

11 CO 0

1 OC Cb 0

0 190000 0

C ..3 0 CD

0 27000 J 00

3 3 10 0 CO CO

35 0 D

0 930 CD 0

30 D

0 4700300 00

1 fCO

3 <55000C3 00

3 59 C CJ 3

63C0 C C

0 67 CD 0

71 3 D

0 7 000C3 00

0 7900 CD C3

0 830JCCD 00

C 8700 0

9 IC0300

0 95000 CD 00

99001CD 0

0 10300CU Ll

107030D CI

0 1 I ICOOC CI

0 11500 0D 0 1

119 D CI

0 12300CD 01

0 127000D 1

I 1C CD 1

0 13 00 CD CI

0 1390 CO 1

0 14300CD 01

1 7 0 3 CI

0 1 1 0 o CI

0 t 3CCD 0 1

3 1 90C D CI

PAGE 0C35

TEMPERATURt

(F)

3 6224J3J 03

0 b~ b&OD 03

0 t 1690D 03

0 6 0610U 03

653430D 03

0 L58350D 03

0 6595000 03

0 6598600 03

660220D 03

660080D 03

0 660190D 03

0 6&0120D 03

0 601J0D 33

0 66 0130D 0 3

0 660120D 03

C 6599430 03

0 60CC OD 03

0 £599930 03

0 6599800 03

C OOC0C3O 03

0 660120D 03

3 60O6 D 03

0 6772400 03

0 679 60D 03

6802530 03

0 6813J0D 03

6316100 03

6821-> D OJ

0 6620100 03

0 7C3b50O 03

0 7225J0D 03

0 73 865 3D Oj

0 763480O 03

0 7C8820D CJ

781020D 03

0 793050D 03

0 3C45 30 3J

8156130 03

0 829330D 03

0 84J930D 03

ro
r>
VI



PINSIM A NUCLEAR FUEL PIN IWULATOR-TRANSIFNT ANALYSIS CUDC

POWER PROGRAMMING AMPL" PROBLEM

VERSION 115 02/15/79

03/15/79

TEMPERATURE TAilLE

TIME

• SEC )

0 160000D 0

0 1640 00 01

0 168000D 01

0 172030D 01

0 176000D 01

0 1800000 01

0 184000D 01

0 188000D 01

0 192000D 01

0 196000D 01

0 200000D 01

O 2040000 01

0 208000D 01

0 212000D 01

0 216000D 01

0 2200000 01

0 2240000 01

0 2280000 01

0 232 00 01

0 236000D 01

0 2400000 01

0 24403CD 1

0 243300D 1

0 25200013 01

0 256000D 01

0 260000D 01

0 264000D 31

0 263 OOD 01

O 272000D 01

0 2760 OD 01

0 280000D 01

0 284030D 01

0 2880000 1

0 292000D 01

0 296030D 01

0 300000D 01

0 104000D 01

0 3O30O0D 01

0 312000D 01

0 31600CD 01

TEMPERATURE

(F)

0 347310D 3

0 85863 0D 01

0 87178CD 01

0 881 oCO 33

0 891540D 03

0 90194 D 33

0 91 1400D 01

0 tn^2990D 33

0 931^200 33

0 942480D 01

O 9518800 33

0 961050D 03

0 9699500 03

9794300 3

0 989710D 3

0 9993b D 03

0 100330D 04

0 10159 D 04

102470D 4

0 103-30D 04

0 104 10D 04

0 134310O 04

10 300 0

0 1064 100 04

0 1371100 4

0 107J0CO 04

0 103 7 D 04

0 109 ?00 0

0 110040D 34

0 11 770D 3

0 111430D 04

r 1t212 D 4

0 1127400 34

0 1133100 34

0 114 OD 34

0 1 14 71 00 0

0 11oJo D 0 4

0 115943D 34

0 116 900 04

0 1169O0D 34

TIME

(SFC )

0 161000D 01

0 165000D 01

1693000 01

0 173 0 D CI

0 1 77000D 01

0 18 1 C D 01

0 I3SOO0D 01

0 189300D 01

1930 0 D 0 1

0 1970CCD 01

3 20 100 D 01

0 05000D 01

C 209000D 01

0 21300 D 01

0 P170T3D 01

0 2_1C00D 01

0 225000D 01

29 OOD 01

J -330000 01

C 237000D 01

0 ?4l CO 01

0 2450C0D 1

249 0 0 01

0 3000D 01

0 57 03D 01

0 261000D 01

0 265 0 D 01

3 69000D 01

0 73000D 01

0 ?77 OOD 01

3 81000D 01

0 235000D 1

0 2890 OD 01

3 2930000 1

3 297300D 01

0 3010000 01

0 30500 D 01

0 3090C0O 01

3130C D 01

0 317 OOD 1

TEMPERATURE

(F)

C 8503100 03

0 862130D 03

0 8744500 03

0 8839800 03

0 894^00 03

C 904190D 03

0 9 14230D 03

0 9254900 C3

0 93S2bOD 03

0 944340D 03

0 95414CD 03

0 963150D 03

0 9723000 03

0 981C50D 03

0 9921200 03

C 100180O 04

0 101040D 04

0 101890D 04

0 102670D 04

0 103400D 04

0 1042000 04

0 105030D 04

0 1058400 04

0 106 80D 04

107270D 04

0 107940D 04

0 10866CD 04

1C9440D 04

0 110 400 04

11392 0 04

0 1116100 04

0 11229CD 04

0 1128b 3 34

0 113460D 04

0 114190D 34

0 114880D 34

0 1155 CD 04

0 116080D 04

0 116620D 34

0 11712CD 04

TIME

{ SFC )

0 16? OD 1

J 166300D 01

3 170300D 01

0 174300D 01

0 178300D 1

1323000 01

0 13CO0 O 01

1903000 01

0 194000D 01

3 198000D 01

0 20?300D 01

0 236 C D 01

0 21000 D 1

0 14100D 01

0 2133000 01

0 2P3000 01

263 OO CI

0 230000D 01

0 214000D 01

0 238 3 D 01

0 242000D 01

0 246300D 01

2 33000 01

0 254000D 0 1

0 2 3300D CI

0 26 OOOD 01

3 2 6 OOD 01

0 2700000 1

3 2 74 OD 0 I

27130 D 1

0 2d?J00D 01

0 286300D 01

293 D 01

0 2943030 01

0 293300D 01

0 302 OOD 1

0 10603 D 01

0 3100000 01

0 3140 D 01

C 313 OD 1

TEMPERATURE

IF)

0 853073D 01

0 8656 OD 03

0 376770D 03

0 836410D 03

0 8969300 OJ

0 9C64J0D 01

0 9172400 03

0 928430D 03

0 9378800 03

3 9474830 3

0 9o66700 03

0 965420D 3

0 9746100 03

0 9d4510D 03

9944J D 03

0 10041 OD 04

0 1012COD 04

0 1C2100D 04

0 102880D 04

0 103600D 04

0 1043-100 04

0 105240U 34

0 1C60400 0

0 106810D C4

0 107470D 34

0 108100D 04

0 1C3S23D C4

0 1 96 Oo 04

0 I 104J0D

0 111 800 04

0 1 117800 04

0 1 12443 04

0 113030D 04

3 1116 OD 04

0 1 14370D 0

0 1 IS040D 04

1156600 04

0 1 16220D 04

3 1 16750D 04

0 11724 0 0+

(FINAL) PAuE 0036

Tl E

(SEC )

3 1C 30CD CI

0 167000D 01

0 17133 D 01

0 17500 D I

3 I 7900 CD CI

0 183000D 01

3 1870 OD 1

0 191 CD 1

0 19 00OD 01

0 1593 D CI

0 203000D CI

0 2070 D CI

0 21 103 D 01

0 2150000 01

3 2193 J 1

0 223000D CI

3 2270300 1

0 2310 0 CI

0 J50000 01

0 23900CD 01

0 243 OCD 01

0 24700 D 1

0 251 0 D CI

0 ?5 OOCD 01

0 S903CO 1

0 2FJ0O0D 01

2670 3D 01

3 271000D 01

3 753 OD 1

0 2790 CD CI

0 2t1 C3 1

0 870 CD CI

0 29100CD CI

3 29 00 D 01

3 2990 D 01

0 3C300CD 01

73 OD 1

0 31 100CD 01

3 315030D CI

0 31900 3D 1

TEMPERATURt

(F)

3 855800D 03

0 868760D 03

0 791900 03

0 88891OD 03

0 899530D 03

0 908810D 03

0 9204J3D 33

0 930820D 03

0 940410D 03

3 949670D 03

0 9587100 03

0 967663D 03

3 977010D 03

0 987100D 03

0 996890D 03

0 100630D 04

0 1014800 04

0 102270D 04

0 1030600 04

1 3800D 04

0 104630D 04

0 10b430D 04

0 106230D 04

0 106943D 04

0 107b40D 04

0 108290D 04

P 109C23D 04

0 109850D 04

3 110610D 04

0 111260D 04

0 1119 OD 04

0 ll^590D 04

0 113170D 04

0 1138000 0

0 114540D 04

0 11 200D 34

0 1158000 04

J 1161600 04

0 1168700 04

0 117370D 04



PINSIM A NUCLFUR FUEL PIN I KUL ATOR-TRA NSIFNT ANALYSIS CODE

POWER PROGRAMMING AMPLE PROBLEM

VFPSION 1 IS 02/1 /79

03/1 /79

— TEMPERATURE TABLE

TIME

(SEC )

O 320000D 31

O 324000D 01

0 328000D 01

0 33200 O 0 1

0 3360 00 01

0 34 OOCD 01

0 3440000 01

O 3480 OD 01

O 35 OOOD 01

0 356 0 00 31

0 3600000 31

3 364000D 01

0 368 OOD 01

0 37200OD 01

0 3760 OO 01

O 3800000 01

3840000 01

0 38800CD 01

0 392000D 01

0 3960000 31

0 4000000 01

0 404 OD 01

C 408C00D 01

0 412000D 01

0 4160 OD 01

0 4 OOOOD 01

0 424000D 01

0 428C3CD 31

O 432C30D 01

0 43600CD 01

O 440000D 01

0 44430 0 01

0 4480000 31

O 452 OD 0 1

O 456 CD 31

0 460000D 31

0 464 OOD 31

0 468000D 01

0 472000D 01

0 476000D 01

TEMPERATURE

(F )

o ii7oiro o

0 111 7 B 0

1 136 D 04

0 1191600 0

0 1 196 8 D 3

r 12026CD 04

C 12083 D 04

0 12137 D 04

0 121JIOD 04

1?243 D 4

C 12 94 D 34

1214500 3

0 1240S0D 3

0 1 2 C 700 04

125270D 34

0 125823D 04

0 I 63C O 34

P 12o31 D 0

0 I 7360D 04

C 127070D 34

0 12 8f80O 3 1

0 129 C D

0 13 090D 04

0 12998 D 3

13C640D

0 110970D 04

131610D 0-.

0 132?900

0 132o70D 34

0 1331S D 0

0 133630D 04

0 13413 0 34

134bl D 04

0 13491 O 0

C 13128 0 04

0 13570 D 34

1 61603 0

0 1364900 34

0 13690CO 04

0 1373 3D 04

TIME

( SLC I

321 OOD 01

32SCCCD 01

0 3290CPD 01

0 J33000D 01

3370 OD 01

0 3410J0D 01

0 1450C0D 01

0 349000D 01

0 35 OOOD 01

3 357C00D 01

0 361000D 01

0 36500CD 01

0 3690000 0 1

3 173000D 0 1

377CCCD CI

0 381000D 01

3853C0O 01

0 1O9C0CD 01

0 39 OOD 01

3973030 01

3 401000D 01

405 OOD 01

3 409 0 D 01

4 1300 D 01

41700 D 01

0 421000D 01

3 4 OC D C1

429 000 01

0 4330COD 01

3 437 COO 01

0 44 10 CD 0 1

0 4450C0D 01

0 449000D 01

4530000 01

4 7C0 D C 1

0 4610 OD 01

4650C0D 01

0 469000D 01

3 73000D 01

477 OOO 01

TEMPERATURE

(F)

117660D 04

0 1 1322C3 04

0 1I37J0O 04

0 H9280D 04

0 119830D 04

0 1204000 04

0 120960D 04

0 121510D 04

0 I22040D 04

1225oCD 04

0 123070D 04

0 123570D 04

0 124180D 04

0 1243300 04

0 125420D 04

0 125940D 04

0 12643 D 04

0 1269600 4

127510D 4

0 1281800 04

0 128820D 04

0 129 900 C4

C 13025CO 04

0 12998 0 04

0 130750O 4

O 131260D 04

131650D 34

0 1324900 04

0 1329100 04

1332900 C4

0 133753D 04

1J4230O 4

0 1346J0D 04

13 00 0 34

0 11oJ800 04

0 13 830D 04

0 13625CD 04

0 136580D 04

0 137000D 04

0 137430D 04

TIME

( SFC )

0 3 2000D 01

0 326300D 01

0 330 CD 1

0 3340000 01

0 338 D 01

0 342000D 01

3 346 OOD 01

0 J OOOOO 01

0 3 40000 1

0 3S800CD 01

0 362000D 01

0 3o600 D 01

0 3700 OD 01

0 374 OOD 01

0 J78003D 01

0 3820000 01

3360000 01

393 D 01

0 394 0 D 1

C 3980 00 01

0 4320COD 01

3 43b30 0 01

0 410000D 01

0 14300D 1

4180 OD 01

0 2200CD 01

0 426 OOO 1

0 413000D 01

0 434 00 01

0 4330000 01

0 4420300 01

0 446 COD 01

0 450300D 01

0 454000D 01

0 4683 CO 01

C 462000D 01

0 466 OOD 1

0 4700000 01

0 4740000 01

3 478000D 01

TEMPERATURE

(F)

0 I 17790D 04

0 113370D 04

0 118910D 04

0 1 194100 04

0 1 19970D 0

0 120553D 04

0 1211C0D 04

0 121640D 04

C I 221700 C4

0 l.-26° D 4

0 123200D 04

0 123690D 04

0 124320D 04

0 124990D 04

1255O0D 04

0 1260600 04

0 12656 D C4

0 1270900 04

0 1276400 04

0 1^33600 4

0 1290200 04

0 129783D 04

0 130390D 04

0 13C020D 04

0 1338200 04

0 131420D 04

0 131840D 04

0 132660D 04

1329500 04

0 133410D 04

0 1-3880D 04

0 134320D 04

0 1347J0D 04

0 1350900 4

0 13 4800 04

0 135950D 04

0 136320D 04

0 136680D 04

3 1371100 04

3 1374900 04

(F INAL) PAGE 0037

Tl F

(SEC )

0 323000D 01

0 3273 OD 01

0 3 ICO O CI

0 335 D CI

0 13(3 OCD CI

0 34 0 CO 01

0 147C3 0D I

0 35100CD CI

355 CD I

0 35903CD 1

0 363000D 01

0 3670 OD 01

0 3710000 01

0 37500CD 01

3 3790 OL. 01

0 3810 CD CI

3 38703 J 01

0 391000D 01

0 39 OOOD 01

0 399 300 CI

0 4C 00 D 1

0 40703 O 01

0 41100 CD 01

0 41 OOOO 1

0 419 OCD 1

0 42 30CD CI

0 427000D 01

0 43100CD 01

0 4353 CD Ot

0 4390003 01

0 44 C CO 1

0 4470 OD 31

0 45100CD 01

0 45503 CD 01

45903 3D 01

0 463 OOO CI

467 OO 01

0 47100CD CI

0 475000D 01

0 4790000 01

TEMPERATURE

(F )

0 117930D 04

H8510D 04

3 1190430 04

0 119540D 04

0 1^.0110D 34

0 1206JOO 04

0 I 1243D 04

0 121770D 04

0 1223030 04

0 122823D 04

0 123323D 34

0 123890D 04

0 124510D 04

125130D 04

0 1267030 04

0 126180D 04

0 1266900 04

0 1272300 04

C 1277600 04

0 1 84900 04

0 129213D 04

0 129950D 04

0 130230D 04

0 130320D 04

0 130840D 04

0 131580D 04

0 132060D 04

0 13 790D 04

0 133030D 04

0 13351 3D 04

0 134010D 04

0 1344230 04

0 1348200 04

0 1351800 04

0 135590D 04

0 136060D 04

0 136400D 04

0 136790D 04

0 137210D 04

0 1375900 04

ro
r>



PINSIM A NUCLEAR FUEL PIN I KGLAT3R-TRANSIENT ANALYSIS CODC

POWER PROGRAMMING SAMPLE PRJBLcM

VERSION 1lo 0 /l /79

03/1 /79

TEMPERATURE TABLC

TIME

(SEC )

0 480000D 01

0 484030D 1

0 486O00D 01

0 49200 00 01

0 4960OOD 01

0 500000D 01

0 5043000 31

0 5C800CO 01

0 51200CD 01

0 516000D 01

0 520000D 01

0 524330D 01

0 528 OOD 01

0 o320 OD 0 1

536 OOD 01

O 540000D 01

0 54430 D 01

0 548000D 01

0 5520300 31

0 556030D 01

0 560000D 01

0 564C00D 1

0 5f3000O 01

0 572030D 31

0 576C30O 1

C 580000D 31

0 584000D 31

0 588000D 01

3 592000D 01

0 596000D 01

0 6000000 31

0 6 40000 01

0 6080000 01

0 612000D 01

0 6160 OD 1

0 620000D 31

0 62 0 D 1

0 628000D 01

6320 D 31

0 636000D 01

TEMPFRATURE

(F)

0 137700D 04

0 1381 CD 04

0 138 6CD 0

0 1390300 04

0 139493) t

0 1398900 0

0 14028CD 34

1406 CD 34

C 141 30D 34

0 1414CCD 04

0 14178P0 04

0 14215 D 04

0 14251PD 04

0 142870D 34

0 143240D 4

0 14360CD 34

0 143940D 34

0 144100D 04

0 14463PO 04

C 144J9CD 04

0 14535 D 04

0 14 7CPD 04

0 1460S0D 04

C 14 41PD 34

0 14f7 D 34

C 147 tOD 4

0 147 OPD 0

0 147740D 04

14833C0 34

148 ICO 3

0 1487 0 34

0 1491 CD 34

0 149 7 D 04

0 14930 D 04

0 1100900 04

C 1oP CD 04

P 15362C0 0

C 150o P 4

151 8 D 04

0 151300D 0

TIME

(SEC )

0 481000D 01

485 COO 01

390C D 01

C 49300CD 01

97000D 01

0 0 100OD 01

0 0 50 OD 01

0 509 COD 01

0 5130 OOD CI

0 17000D C1

21000D CI

P b2SCO0D 01

0 S29000D 01

330 OD 01

0 37CCCD CI

0 -.410PPD 01

54-=0C O CI

0 549000D 01

30CCD CI

3 5700CD 01

610C0D CI

0 65CCCD 01

0 569000D 01

730COD 01

0 677PC D CI

581CC D C1

3 58500 D C1

0 S89000D 01

0 9 0 D CI

970000 01

0 6010C D CI

6 5 OPD 1

60 OC D CI

0 olIOOOD 1

0 617000D 01

0 621 OPD CI

bCPOD 01

629 COD 01

O33000D 01

0 O3 7000D 01

TEMPERATUHF

(F)

0 137810D 04

1J82 00 04

0 138670O 04

0 13J1500 04

0 139 90D 04

O 13999 D 4

14 38CD 04

0 1407600 04

0 141120D 4

14150CD 04

C 14ie7 O 04

0 14224 O 04

0 142600D 04

0 14296CD 4

0 1433J0D 04

0 14368 D 04

C 14433 D 04

0 1443800 04

C 1447200 4

14o BOO 04

0 145440) 3

0 1 o7 CD 3

0 1461403 04

C 14649 D 0

0 1463403 J4

0 1471 00 0

147490D 04

0 14782 0 04

14816 D 04

0 1484900 04

C 148d3 J 04

P 1491V O 04

C l495o J 04

0 14938C0 4

0 1501603 04

C 1504300 04

0 1506300 04

0 15091 D 04

0 1 113 J 04

0 15I160D 04

TIME

( SEC )

0 41 3 D 1

0 4360 0 01

0 490000D 01

0 4940 D 1

3 49d0CCD 31

5023 3D 1

0 5 6 COT 1

0 blOJOOD 01

0 514 COO C I

3 1 3 P C D 1

0 b POO 0 01

C 2o03 0 1

0 5JO00JD 01

0 5340POD 01

0 538 OO 01

0 4230CD 01

0 o D 1

0 5 OOOOO 01

3 5 4 OOD 0 1

83 3 1

b 233CD 31

oo 30 1

b73 D 1

3 5743 00 C1

3 713000 01

0 b8?3 00 1

3 86 0 O 1

93 D 0 1

0 b )4 O 1

0 598)030 01

3 CD CI

0 6060003 01

610 00 1

0 61430CO 01

J 6130003 01

0 6220C O 1

0 o2oJ00D 0 1

P 63) 0 1

3 634 OD 1

0 633J00D 01

TCMPEkATUH

(F)

0 137930D *

0 1383 4

3 1387903 04

0 IJ927 D 04

0 139690D 04

0 14C090D 04

0 14047 0 04

0 140840D 04

0 14121C0 C4

0 141590D 04

C 1419700 C4

0 142330L. 4

0 1426900 0

0 1430b D 04

0 14342 D C4

0 1437600 04

14413 j 04

0 14447 D 04

0 14481 o 4

0 145170D 04

14553 D C4

0 14687 o 04

C 1462200 C4

14658PD 04

0 1469200 04

C 147^400 C4

0 147 7 3 04

0 1479 1 o

0 14824CD 04

0 148580 04

0 1 489^ O 4

0 149290D 0

0 149640D C4

0 1499 3D 0

0 150^300 04

0 1504900 04

0 150740 0

0 16096 o 04

P 15119 D 04

0 lbl4 3D C4

(F INAL) PAGE 0038

TIME

(SEC )

0 4830 CD I

4e703 3 01

3 4S1000D 01

495 OCO 1

49900C3 01

0 C CCD 01

C70 OD 01

0 5110C0D 01

0 15 COO 01

0 19 OD 01

23C CC CI

0 5270 OD CI

0 5310CCD 01

0 53 0 CD CI

0 b 90 CD CI

3 43 CCD 1

0 b470C0D 01

0 1CCCD 1

55 POOD CI

0 5590CCO 01

t30P D 1

567C CD CI

C 7 1C CD 1

3 575 OOD 1

3 5790 00 01

0 S3 CC CI

0 6870000 01

0 91C Or 1

59500CO CI

0 59900CD 01

6C30 CD CI

0 6070000 01

0 611C3CD CI

0 lbOOCD 1

0 C19000D 01

0 C.2303CO CI

0 627030D 01

0 C 1C CD CI

(001

6 9 CJ I

TEMPERATURE

(F)

0 138040D 04

0 1384 00 04

0 1389100 04

1393800 04

0 139790D 04

0 140180D 04

0 140570D 04

0 1409J0D 04

0 141310D 04

0 141O90D 04

C 14^0600 04

1424200 04

3 1427800 04

0 1431500 04

0 14351JD 04

0 1438 OD 04

C 144^200 04

C 1445500 04

0 14489 D 04

0 14 <_60D 04

0 14 61C0 04

0 14596JD 04

C 14 3200 04

0 14D6700 04

0 1470000 04

C 147 200 04

0 14765JD 04

0 1479930 04

0 143330D 04

0 1486600 04

1490130 0

0 1493303 04

149720D 04

0 150C2 O 04

0 1503000 04

lb0b6OD 04

0 1507903 04

C 1 1C20D 04

0 1 I oOD 04

1614800 04

ro
si
o



PINSIM A NUCLF\S FU L It I VULAT JR-TRANSICNT ANALYSI

POWER PRO RAH I I S4M-LE Pf-OIL M

VFRSION 1 I 32/1 /79

3J/1 /79

TEMPTRATURE TAflLF

TIME

(SFC )

TEN P r ATUV

(F )

T IMC

( „CC )

o» 1 3 CD 1

TFMPERATURt

(F)

0 15159 O 340 643 30D 01 151 4 D 34

0 6440 PO 1 0 1517 0

0 6480000 01 0 151)COO 34

0 65? OD 31 15??? D

P 656 OCD 31 0 lo2 JP3

0 o4 CD01 01132D3

0 649000D 01 0 1 050D 04

o13CC D 1 lb 23 J 04

6b7 P O 1 3 15<l49 3 04

0 660P30D 1

0 66400 D 31

0 668000D 01

P 6720300 PI

0 6 7o OD 1

152 4PD 04 6f 1 D 1

0 1 2 13 n 04 0 6 5 OD 1

0 11306 CD 04 0 69000D 01

1 bJ? 0 o73 COO 1

0 1534 3 3 6770C0D I

P 15269 D 34

0 lo291 J 4

0 1 311CD 4

I 331 O 3

0 153310 J4

0 68000CD 1 0 1 jJ 730 3

0 684P300 1 P 1133C)0 3

0 688000D 01 0 1540400 0

0 69? 0 0 D31 0 15424 n 3

0 69603CD 01 0 1 446 ) 34

3 813P O 31 0 15j713D C

So COD CI C I 3 0 04

0 639 P O 1 1 40833 34

691 C O 1 0 154233) 04

3 697000D 01 0 1541200 04

0 7000000 31

0 7)4 0 D 1

0 7030 OD 31

0 11468 O 3

lo413 3 0

0 15b BCO 34

0 7120P 0 1 0 1 3 0 4

0 716000D 01 0 1564900 3%

0 72300CD 1 0 1517 D 0

P 724 CD 31 15 91 D

0 7230 00 31 3 1361C D 0

0 73? O 01 0 1 L.J3 I) 34

0 716000D 01 0 1564800 3

0 7400 0 D 01 0 1j6o7 3 3

0 744000D 01 0 156350D 3

0 748 OD 31 0 157 1 O

0 752 300 01 17 J 3

0 7560000 01 0 157 000 34

0 76 00 D 31 3 15718 D

0 7640300 01 0 I 7760D 0

C 768 000 31 0 1570303 4

0 7720 OD 01 0 1 Jl 0 D 34

0 776000D 01 0 153 7 00 0

0 780C0CD 01

0 784 0 0 0D 01

788 OCD 31

0 79?0 OD 01

0 7960000 01

P 1534400 3

0 15d->103 34

3 113730D 34

1 53 3 D

0 15917CD 34

731 OOD 1

7050000 01

7090C D 31

130C D 0 1

3 717000D 01

72100 D 31

7 5000D 01

7290 D 1

7 30C O 01

0 7J700JD 01

O 741000D CI

3 745000D 01

74 9 0 D CI

3 7 33 D 01

0 7 7000D 01

7610P D 1

0 7M000D 01

7690CPD PI

C 7730C0D 01
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PINSIM A NUCLF4R FULL PIN I ULATO -TRANSIENT NALY IS CODE 4UO 1 V RSION 115 0^/15/79 (FINAL) PAGE 0 41
POWER PROCRAM INC AMPLE PR JLEM i/l /7Q

TEgPERVTU L TAJLE

TlJ|E Tt p ratu? T1M= TEMP^RATUKh TI IE TuMPERATURE Tl E TEMPERATURE
,SEC ) (F) (SEC ) (F) (SEC ) (F) (SFC ) IF)

P 96 C CD 31 0 164 O 34 9 1 P D 01 16 ?P3 3 962) D 1 3 16475 D 4 0 9630 D I 3 164790D 04
0 964 300 01 0 IO JO 3 0 9C1000D 01 0 1646 0D 04 0 ) 6)000 01 0 1148900 34 0 67P 0 CI 3 164920D 04
O 968 Ocb 01 0 K49 3 3 3)901 1649J0D 34 3 973 D 1 3 16502 DO 3 71 u CI 3 1653500 04
0 9720 PD 01 0 1 )C3 4 973 0 0 1 C lCol2CD 4 3 97 J 1 0 1 51 D 4 <=7100CD 01 0 1651900 04
0 976030D 01 0 161 ?0D 3 0 9773000 01 C 10o2 CO 34 3 J73 0 I 0 16 283D 4 3 979C 0 CI 3 165J20D 04

0 980 00 1 It 31 D 04 61100 D I 1153 3 04 J CD 1 0 16 42 t, 04 0 46303 D 1 0 1654-.0D 04
0 984000D 01 0 16 4903 04 3 9c1000B 01 0 165 03 0 0 JH6)0OD 31 0 165 03 4 3 987 D 01 3 165 90D 34

98803CD 31 16 2 D 9690 00 I C 1 jOD 3 90 D 1 I 6 68 U 4 0 991 OCD 1 16 720D 04
0 99? 3 D 1 0 lob75 J 0 9933C0O 1 0 1667J O 04 99* O 01 0 16 i^3D 04 0 95030D 01 0 1658bOD 04
0 9960000 01 3 1O58803 0 3 997 0 1 ltb92CO 4 9 8 3 I 0 16 9, o 4 9990 3 1 0 16S9>30D 04

0 13 0 02 lolOP

FOLLOWING ATE DESCF. II T IONS OF TH IDEAL ELECTRIC YbTE 1 PIN(S)



PINSIM A NUCLEAR FUFL PIN IMULATOR-TRANSIENT ANALYSIS CODE

POWER PROGRAMMING SAMPLE PROBLEM

VERSION 11

- PIN DATA

(PIN NO 1 )

02/1 /7)

3/15/79

POWER POWER PIN TO AVG TOTAL PIN NUMOFR OF NUMBER UF

SYSTEM FLAG POW PEAK FAC LENGTH FT AXIAL LEVELS MATERIALS

2 1 1000D 01 12 0 11 6

GAP INTFRNAL CHANNEL PIN

CALCULATION DATA OI IFICING DFFORMATIUN

FLAG FLAG FACTOR FLAG

0 10 OOOD 01

HEATFR 74ND HESI TANCE

IS IRRELEVANT T<j THIS PROBLEM

(F INAL1 PAGE 0042



PINSIM A NUCLEAR FUEL PIN IMULATOR-TRANSIENT ANALYSIS CODE

POWER PROGRAMMING SAMPLE PRO LEM

VERSION 115 2/13/79

03/1 /79

LEVFL SJRFACE HEAT AXI AL

NO TRANSFF'* AREA LENGTH

(FT *2) (FT)

1 P 166 8D 00 1 50

2 124381D 00 1 12b

3 0 9712940 JI 0 87

4 3 1113)50 30 1

5 3 111 3 D 00 1 030

6 3 111 50 00 1 000

7 0 1113 ID 30 1 300

8 0 1110J5O 00 1 000

9 0 9712940-01 87

10 1 4831D 00 1 125

0 1665 80 00

LEVEL OATA -

(PIN NJ 1)

AXIAL PIN

POWER FRACTION

0 03 2

c 0497

0 0dd8

1071

0 1392

0 1392

0 1392

0 1071

0 0888

0 0497

AoSOCIATED

WATER NODE

NO OF RADIAL

REGIUNS

(F INAL)

NO OF RADIAL

NOES

19

19

19

1

19

19

19

19

19

19

PAL.E 0 43



PINSIM A NUCLEAR FUEL PIN S I 4ULATOR-TRANSIENT ANALYSIo LODE MOD
POWER PROGRAMMING SAMPLF PROBLEM

REGION OATA

( PIN NU 1)

VERSION I 15 02/1 /79

03/IS/79

LFVFL RE GI ON REGION INNER REGION UUTFK RADIAL POWCR NU OF MATER
NO NO RADIUS FT RAD I US FT PEAK FACTOR NUDCS I O

1 0 0 0 7467D-02 0 0 4 1

2 0 74o7D-Cl 0 o»t D C2 C 4023D 03 4 2

3 9 250-0^. 0 1017D-C 1 0 5977P 0 1 3

4 0 10170-01 0 1433D 0 1 c 0 3 4

5 c 143JD-C1 0 16830- 1 0 0 3 5

e 0 16830-0 1 0 1684D-01 0 0 1 6

7 0 1664D-01 c 1767D-C1 3 6

d 1 c 0 79250- 2 4 1

2 0 79 ..D-C2 0 9708D- 0 7380 03 4 2
3 0 9708D-02 1 01 70-C 1 0 2620 03 1 3

2 4 0 1017D-01 0 14330 0 1 0 0 3 4

2 b c 1433D-C1 0 16830- 1 0 0 o 5
2 6 0 16830-01 0 1634D-01 0 P 1

? 7 0 1684D-01 0 1767D-01 0 0 3 b

3 1 0 0 1403D- 2 p 4 1
3 ? 0 3408D-Ot 0 10170-Ot 0 1000D 01 4 d

3 3 13 17D-0 1 0 1 170 01 0 1 J

3 4 0 1C17D-01 0 14330 3 1 0 3 4

3 5 0 14J3D-0 1 0 16830-01 3 0 .3

3 6 1683D-01 1 84D- 1 1

3 7 0 1 b4D-0 1 0 1767D- 1 0 0

4 1 3 0 8 72 0- 2 0 4 1

2 0 37250-P^ 1 170-0 1 0 10C03 01 2

4 3 0 I 170-C1 3 1 170-0 1 c 1 3
4 4 J 1 17D-0 1 0 14330- 1 3

4 5 0 1433 0-0 1 0 16J3D-0 1 0 0 5
4 6 3 IC83D- 1 0 16840- 1 0 3 1 o

4 7 0 16P4D-C 1 0 17670 C1 0 3 6

5 1 0 3 91.670- 2 0 0 4 1

2 0 9C67U-02 10170 1 1 POOD 01 4 2

5 3 0 10170-01 0 1017D-01 0 0 1 3
5 4 1 17D- 1 0 14J3D 1 0 3 4

5 b 0 14J3D-P1 0 1683J-C1 3

1 6 0 16830-0 1 0 16840-01 0 0 1 e

5 7 KWD- 1 0 1 767D 1 0 3 5

6 1 0 0 0 9067D 02 0 0 4 1
o ? 0 90o7D-0 1 170- I c 1 OOOD 01 4 2

3 1017O 01 0 13170-P 1 p 1 3

6 4 0 1017D-01 0 14330 01 3 4

6 b 14JJD-C1 c 1663D- 1 3 b

6 1 83O-0 1 c 1O84D-01 0 0 1 6

7 0 1 84D-0 1 0 17 7D- 1 p 3 b

0 9 7D-P

PAnE 0C44

ro
vj
o-



PINSIM A NUCLCAR

POWER PROGRAMHING

FJ L PIN

SAMPLE P

[ ULATOV

O )LE<I

TRANSIENT ANALY IS CODE

RE ICN DAT >.

(PI J NU 1)

VFRbION 1 lb ^/l

J/1

/79

/7 J

EV L REGICN REGION INNER REGK N OUT F- <*0lAL OWc R nu or 44TEP I AL

NO NJ RADIUS FT RA3IU FT PEAK FACTOR r uol_s ID 13

7 d P 90e7D-0^ 0 I017D- 1 0 10P0O 01 4 ?

7 3 0 1C17D-01 0 10170-01 l 3

7 4 c 1C17D-01 0 1433D- 1 3 **

7 0 14J3D-01 0 16830-01 0 0 3

7 6 0 1683D-0 1 lo84D CI p 0 1 o

7 7 0 16840-01 1767D- 1 0 3 b

8 1 0 0 0 S72SD-C2 0 4 1

8 2 0 8725D-02 1 17D 1 3 10 D 1 4 2

8 3 10 17D-0 1 0 1017D 01 3 0 1 3

8 4 1C17D-01 3 14330- 1 3 4

5 0 1433D-01 0 1O83D-01 3

8 6 0 16830-01 0 1684O-01 0 0 1 6

1 7 0 1 H4J- 1 17670-C1 0 3 b

1 p 0 0 6408O-0 0 0 4 1

2 0 84080- 2 1017D-C1 1 POD 01 4 2

J 0 1017D-C1 0 1017D- 1 3 1 3

9 4 0 10170-01 0 1433D-0 1 0 0 3 4

9 0

c

1433D- 1

1663D-01

0 I 6830- 1

1 84D-C1 P

0 3

1

5

6

o 7 0 It840-01 1767D-C1 0 c 3 5

13 1 0 0 0 7)253- 2 0 0 4 1

10 0 79 50-02 0 )706D-02 0 17 80 00

1 3 97P8D-C2 0 10170-01 0 4262D 00 1 3

10 0 1C17D-0 1 0 1433D-C1 0 3 4

10 0 14330-01 0 1683D-0 1 C 0 3 5

10 c It83D-01 0 1684D-C1 c 1 o

1C 7 0 1684D-0I 0 1767D-01 0 0 3

,1 1 0 0 0 74670-02 0 4 1

11 0 74 7D-02 0 9 50D-C 4 230 0 4 2

11 3 0 9 OD- ^ 0 1017D-CI 3 b )773 CO 1 3

11 4 0 1017D-01 0 143JD-0 1 P 3

11 b 0 14330-01 0 1O830 01 0 0 J 5

11 6 0 It63D-C1 0 ltd40- 1 0 1

11 7 0 1684D-01 0 1767D-01 0 0 3 D

(FI AL) PAGE 004
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PINSIM A NUCLEAR FUEL PIN IMULATOR-TRANSIENT ANALYSIS CLOL MOD 1

POWER PROGRAMMING SAMPLfc PRUBLEM

MATERIAL OATA

(PIN NO 1 >

VLR 1UN 115 02/1 /79

OJ/lb/79

IDENTIFIED MATE IALS

ATFRIAL NU II M*l_ tSlUVI jXIOL

2 IS 11 CONEL

3 IS CUPRO-NIC CL

4 Io _.LK l\ NITRIDE

lb _TAI LtSS STLTL J 16

MATE IAL NU

MATERIAL NU

MATtKl L NL

MATERIAL NL

FULLOlnlllgG ARE DEbCRlfTlUNS Ul- THb UTHtk MATERIALS

(f- INAL) PAGE 0C5I



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CCJDL

POWER PROGRAMMING SAMPLE PK03LEM

VERSION 115 2/15/79

03/16/79

TEMPERATURE

(F)

CONDUCTIVITY

(BTU/HR-FT-F)

0 173196D-01

TFMPtPATURE

(F)

MATERIAL DATA

(PIN NU 1)

MATERIAL NO

MELTING TEMPEt ATURE (F)

5P0 03

THERMAL CONDUCTIVITY

(3TU/HR-FT-F)

ALLCllnED TEMPERATURE RANGF

HI H LO*

2300 00 0 0

CJNDUCTI VITY

{ OTU/HR-FT-D
TtMPCRATUPL CONDUCTIVITY

(F) (3TU/HH-FT-F)

0 34 996D-01

SPECIFIC HCAT CAPACITY

(BTU/LBM-F)

0 0

OtNSITY

(L-iM/FT *3)

0 0

END OF INPUT DATA =>6.0CESSING

475560D-01

TEMPERATURE

(F)

(h INAL ) PAGE C052

CONDUCTIVITY

(tTU/HR-FT-F)



PINSIM A NUCLEAR FUEL PIN S I MUt-ATOR-TRA NS I ENT ANALYSIS CODF MUD 1 Vf-RSIUN 115 32/15/79 (FINAL) PA-»E_ 0353

POWER PROGRAMMING MPLE PRO LtM 03/15/79

********* «* **** * * *** * * ** ***** ** * * ** *** *** * * *** * ********** * ****** *
********* * * ** * * *** *** *** * ***** ******** ***** ** ** ** ***** * * ** ** *** ***
****** ** * **** * ** * **** * * ** * * ******** ** ***** ** ** * *** * * *** ** *** ***** ** * *** ** **** *** ***
**************** ** **** *** ** **** ******* *** ** * ******* ***** **
* * * ****** **** * ** * * ** ** * ***** ****** ** ** *«• * **** *** ** ** * ** * **** ****** * * *
************ ** ** * * ** ****** * ******* * ********* *** ** *** **** **** ** * ** « * *** *** **** ***

************ ** * * ******** ** ***** **** **** **** * * ** *** * *** * **** * * * ******

*********** ***** * ** ** **** ** ***** **** * **** * * * * * ** **** ** ******
** * ** *** **** ** **** *** ******* * * ** **** ** **** * ** * * * **** ***** *** * ** ** ******

**** *** *** *** *** ** **** ***** ****** **** ***** ***** * **** ********* * ****

*** ******* ** * ***** ***** ******* *** * *** * * * * **** * ** * * * ** * ******

*** ** * ** ** **** **** * *** * * *** * *** ** ** ** *** ** * **** ** * ******* * *** ********* ****

********* **** **** *** ***** *********** * *** **** ** ** *** * ** ******* *** ** ** *****
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********* ***** ***** ** **** * ** * ** ********** *** * * ******** ****
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*** ***************** ******** ** *** *** ** ******* * * ** ****** ** ***** ** * ♦* **♦ ******** ***
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************* ********** ******** *** ******* ** Ui
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PINSIM A NUCLEAR FUEL I IN S IMLLAT3R-TRAN6IENT ANALYSIS CUDE MOO 1

POWFR PROGRAMMING SAMPLE RO LfcM

VERSION 115 32/1 /79

0 /l /79

YSTC 1 PG EK OATA

I UC_.tAR

IUtAL ELFCTRIC

STEADY-STATE

P0WE7

0 MW

3 d?176J3 02 KW

KWACTUAL ELECTRIC 0 0

NQTF THF IDEAL SYSTEM SURFACE HEAT FLUX TAbLh IS BEING NGnMALlZ D

TFADY-STATE PO ER (PIDL)

STEADY-SIATF FLUX (PH1IDL)

TALULATtD STEADY-STATE FLUX -

0 e 17 30 02

0 9766 00 02

0 976640D 02

3 1 OCCD 01

PAv»E OP 64

M
00



PINSIM A NLCLEA^ FUEL I I J S I MUL T3P-TKANSILNT 4NALY lb CODE MOI 1 VERSION 11 3 /15/7J (FINAL) PAGE 0055
PO ER PROGRAMMING SA L RULE 3J/15/79

***** * ** * *** ** * * ** ********* **** ******

*** **** ****** * *****

***** *** *** *

* * + ***

* **« * * * ******* ****

* ** *********

***** ***** ***

** ******* ** * ** *** * * STEADY- TATE IDtHL * *** * * * ** *****
**** **** ****** * ELECTRIC Y5T JUTP1.T * ♦ * * * * *****

********** * * ** * * *

*** **** ******** * *

* **** * * ** * *** v * «* *

**** *** * * * ** <

-.*** * **** ******

* * * * **** * *

* * * * * * *****

** * * * ** * * * *******

EJUNJARY CLNDITION Fu PO FR tJACK CALCULATION

(B\CK-CALCULATED JI Pll NO I AT LEVEL NO 5)

SURFACE HE\T FLUX URrAC T MP RATU E

<t)TU/SEC-FT ?) (F)

0 976640D 32



PIN I g A NUCLEAR FUFL PIr. SIMULATOR-TRANSIENT ANALY IS CODF

POWER PRO RAMMING SAMPLE P OBLEM

\,El SION 115 0 /15/79

0-./15/79

NORMALIZED HEAT FLUX TABLF

TIME

(SFC )

P 0

0 20 OOOD 30

0 400000D 00

3 600 OOD 00

C 8P OOOD 00

0 1000CCD 01

0 12C00CD 01

0 140000D 01

0 1600000 1

0 1 77C 00 01

0 197C0 0D 01

0 21700CD 01

0 237000D 01

O 25400CO 1

0 2740000 01

0 294P0 D 01

0 314 OOD 01

0 334 OOD 01

0 35100 D 01

0 3710000 01

O 391C00D 01

0 4110000 01

O 428C00O 01

0 44800CD 01

0 4680OOD 0 1

0 488000D 01

0 50S000D 01

0 5250000 01

0 54 OCCD 01

0 5650000 01

0 5850 OO 01

0 602000D 01

0 622000D 01

0 642030D 01

0 66 OOOD 01

68200CD 01

0 6990000 01

0 71900CD 01

739000D 31

0 7590PPD 01

HEAT FLUX

(BTU/SEC-FT* 2)

0 97C640D 02

4 3850D 02

0 920330D 02

0 9 519PD 32

0 88427C0 32

126290D 01

0 3471 OCD 31

0 984040D 31

0 721770D 01

0 168540D 02

C 165ol D 02

0 11949PD 0

19242 0 02

0 1320 8CD 02

0 1__5S90D 02

0 176840D 0_.

0 1902100 02

0 18 32 O 3

0 15712CO 2

0 903 60D 01

C 121f6 D 02

0 2264900 02

C 60479 D 00

C 12930CO 32

0 1434500 02

0 1042 70D 3

0 107890D 0?

0 106740D 02

C 10393 D 02

0 974P60D 0 1

C 18411 O 31

0 821740D 01

799 7CD 01

0 791_>50D 01

C 814( 300 01

0 82796CD 01

O 62454PD 1

P 63249 O 01

0 7 1537PD 01

0 729710D 0 1

TIME

{ SEC )

0 50C 0 D-01

0 __ 000 D P

0 4500O0D 00

P 65P COD CO

o a ooo o o

3 10500 D 01

C 1250C 0 01

0 14500PD 01

lobO OD 01

0 182000D 01

C 202CC D 01

0 2 2 OOD 1

0 242C00O CI

2 90C O PI

0 790000 01

0 .900 D 01

0 3190000 01

0 33900CD CI

35630CD 01

0 376000D 01

P 396 COD 01

0 416000D 01

0 4333C0O 01

0 453 OOD 01

0 473000D 01

0 493000D 01

0 513000D 01

0 530 OD 01

0 550000D 1

0 67 0C3D 01

0 590PC D 1

0 607000D 01

0 6270000 1

0 6470000 01

O670C3D 01

0 6d7300D 01

0 70400CD 01

72400CD 01

0 744000D 01

764003D 01

HEAT FLUX

(STU/ShC-FT*

0 91407 D 0_.

P 7371600 02

0 9222000 02

0 ._ 0 O 2

0 904160D 02

0 7730300 00

766C10D CI

3 19151 D 02

0 IC0550D 02

0 196020D 02

0 I6O60OD 02

C 118j830 0

0 1721200 32

0 173850O 0_.

0 1554600 02

0 137030D 02

0 1989300 02

0 1641600 02

0 158 6 0 2

0 106120D 02

C 741 9 J PI

0 6S0810D 01

0 1 48100 32

1413000 02

12201OO 0^

0 7978 O 1

0 111900D 02

1 8.P0D 02

1 5 40D 02

0 93492PD 0 1

0 9302 OD 0 1

0 725070D 01

C 8139700 01

0 7896000 0 1

0 795580O 01

a57_>300 0 1

695750D 01

6199800 01

0 7J69100 01

C 73856 O 01

TIMF

( EC )

10 OD PO

30033 D 0

0 5300 D

7300000 0

0 9103000 00

110 D 1

130 P3D 01

1503P0D 01

0 lo7CCPD 01

0 187000D 01

0 07 CL 01

3 270000 01

247 00 1

0 2o40300 01

J 284000D 01

JO 4 3 0 3 1

0 324000D 01

0 341 CD 01

0 3jIQ0 o 01

0 3-113 00 31

401 0 D 01

0 4..1000D 01

3 438 0 1

3 4 3 0 1

0 73 OCD CI

0 4980 ID PI

0 1-0 OD CI

C 53b 0 D I

0 5 5000D 01

0 j760 OD 01

0 5950 PO 01

12300D 01

632P 00 I

0 632300D 01

0 672300D 1

0 f890J0O 0 1

3 7 .900CD 0 1

0 7290P0D CI

0 749000D 0 1

3 7693000 PI

HEAT TLUX

(BTU/SEC-FT *2)

0 7 8412 D 2

847820D 02

0 9 8400D 02

9 5650D 2

0 216J90D 01

0 1-.878 0 01

o aaa ood oi

0 2262 30 2

0 887273D CI

0 1 15960L 02

0 1748J0U 0

0 1387.130 02

0 14.87PL, 0

0 1 7o 3D 02

0 151J1 O C2

0 lb 163D 0

0 178240D 02

0 1577 Ot 02

1607-.0D C

0 1292 D 02

0 662 OD CI

0 36 470D 01

0 1 14050D 02

135410D 0?

0 126180L 02

0 89<._900 1

0 139713D 2

0 1 44300 3

0 104130D 0

0 9189000 01

0 128600 01

0 794290D 01

0 8615 3D 01

0 7597800 01

0 8392 OU 01

0 9044300 01

0 6 769 OD 0 1

0 t_b3j5PD 01

0 7<_ 390D 01

751530D 01

(FINAL) PAGE 005o

T IMfc

(SEC )

o i co cr po

0 5000 CD 00

0 5 0 CD CO

3 750 CO 00

0 9500CCD 00

11 3 CL 01

0 135330D 01

1 0 CD 1

0 17200 O CI

0 19__OOOD 0 1

0 212 C CI

0 320000 01

2 200CL, CI

0 269 O CI

0 2893CCD 01

3 3 900 L 1

0 329000D 01

0 34603CD CI

0 3 60 O 1

0 8 0 CO CI

0 4C60C 1

0 42o0 O 01

0 443 OCD 1

0 41.30000 01

0 48 OC CO 0 1

0 5C CU CI

62 OOOD 1

0 5400CCD 1

0 5600 OD 01

0 58C0 OO 1

0 6C0000O 01

0 6170POO 1

0 637 OCD 01

0 65700 OD 01

0 67700CO 01

0 6 •; 4 0 0 00 01

0 714 PCD 1

0 7 4 CD CI

0 7S4O0CO 01

P 7743CPP 1

HLAT FLUX

(LiTU/btC-FT 2)

0 6300700 02

0 8892600 0-.

0 9 6540O 02

0 9168O0D 02

0 700380D 00

196820D 01

0 1073100 J_

12->0S0D 02

0 170230D 02

147310D 02

0 1506600 02

0 1650O0D 0

0 15P7700 0

1358 D 02

3 1797800 02

0 16J740D 02

0 172390D 02

0 1 6-.50D 02

16 490D 0

0 1321800 02

0 O20920D 00

8810300 01

9703200 01

0 1106600 02

1043200 02

0 13 800D 02

0 1068100 02

10 8900 0_

0 958020D 01

C 978920D 01

0 66804JO 01

864500D 01

0 82d040D 01

0 62 1520D 0 1

0 80 2630 01

0 720690D 01

656553D 31

0 68 590O 01

C 713820D 01

7 3433D 01
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PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS CODE MOD 1 VERSION US 02/15/79 (FINAL) PAvE 0059
POWER PROv>RAr MING SAMPLE PROBLEM 03/1 /79

SUMMARY OF PIN CONDITION PIN NO 1 SYSTEM NO 2

PIN TEMPEPATURE O I_TRI3UTI ON

NODE

LEVFL NO 1 2 3 4 5 6 7 a 9 10

1 0 0 3 0 0 0 0 0 C 3 c 0 0 0

2 3 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0 3 c 0 C 0 0 3 0 0 3 0 0 0 0 0 0 0

4 3 C 0 0 0 0 0 3 C 0 0 0 0 0 0

5 1 003 06 1003 06 1003 06 1003 05 10J3 05 99 5 47 992 71 981 07 976 88 944 41

6 P 3 0 0 0 0 0 0 0 0

7 3 0 0 C 3 0 0 0 0 0 0 0 0 0 0 0

8 3 0 3 0 0 0 0 0 0 0 3 0 0 0 0 0 0

1 0 0 0 0 0 0 0 P 0 C 3 0 c 0 0 0

I 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 3 0 0 C 3 0 0 3 0 p P 0 0 0 0 0

NODE

LEVEL NO 1 1 12 1 3 14 15 16 17 ie 19

1 0 0 0 0 c 0 0 0 0 0 0 c c 0 0

2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 P C 0 0

4 0 0 3 0 0 0 0 0 0 0 0 0 0 0 p 0 0

5 8 JI 90 850 71 815 59 783 49 75 4 28 695 60 645 51 63 62 626 00

6 3 0 0 0 0 0 0 0 0 C P 0 0

7 0 0 3 3 0 0 3 0 0 0 3 0 0 0 0 0 0

8 0 0 0 0 0 0 0 0 0 0 0 0 p 0 0

9 3 0 P 0 0 0 0 0 0 0 0 0 0 0 c 0 0

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 3 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0



PINSIM A NUCLC4.K FUEL PIM SI guLATOK-TKAN IFNT ANALY _>I-> CODF HOD 1

POVlFR PROGRAMMING SAMPLE PROBLEM

VERSIUN 115 0-./15/7.

3/1 /79

(F INAL) PAGE 0C6

SUMMARY LF PIN CONDITIONS PIN NO 1 YSTE^ NU

TLTAL TURCD ENtRGY PIN 1 - 0 4892900 02 bTU

TORCD ENERCY fCR LLVEL(BTU)

1

2

3

4

5

6

7

3

9

10

1 1

C 3

P

0

0 0

469 9 D 02

0

0 0

0 3

3

0 0

0 0

TOTAL NODAL STORED LNLR Y (t?TU)

LEVEL NO 1 2 3 4

1 p 0 0 3 0 0 3 3

2 r 3 c 3 3 0

3 0 0 0 0 0 0 0 0 0 0

4 c 0 0 0

_ 0 39 90 1 0 3929U 1 3.29U 01 0 JV29D 01 0 1

6 0 0 0 3 0 0 0

7 0 0 p 0

a C C 0 0 0 0

j C 0 3 0 0 0 c c

l p 0 P 3 0 0

11 0 0 1 0 0 0 0 0 0 0

LEVEL NO 11 12 13 1

1 0 0 3 0 3

2 P c c 0

3 0 0 ) 0 0 0 J 0

4 0 0 0 c 0

5 4 39 12 4 2 4 3

6 0 0 0 0 0 0 0 n

7 0 3 3 0 0

8 0 0 0 0 j

9 0 0 c 0 0 0 3

1 0 0 0 0

1 1 0 0 0 0 0 0 0 0

8 10 01

c 0 P

0 0

0 0 0 0

0 0 c

3 88 0

0 3

0 0

0 0 0 0

0

c 0

0 0 0 0

0 0 3 0

0 0 3 3 c 3

0 0 0 3 c c

3 0 0 c 3 0

0 1C7_.0 0 I 0 1060C 01 0 J8d70- 04 0 4742D 01

0 0

0 3 3 c 0

0 0 3 0 0 0 0 0

0 0 0 3 0 c

0 0 0 0

3 0 0

C 0 c 3

P 0 c 0 0

0 0 0 3

0 0 0 3

1 18 1 16 1 14

c p 0

c

0 0 0 0 0 0

0 0 p 0

c c C 3

c 0 c
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^e^roJamm". sample^roblTm*10*-'̂ 51^ ANALYS,S C0DE W' VE— llS -;;5;;: '— — 0062
:;:r:::*::*:;r* *r%;, ***;—„—; T-- P--rER ao> —* *;:**;*♦;;;*:**** \ *♦;***;;;::*;*::;
*********************** ** * „ „„„, TRANSIENT TIME I3000 SEC **. *.* **. •. " , * t* * * *,

CURRENT NO OF

TYPE OF OUTPUT TtCURDS WRITTEN

MAJOR EDIT i
MINOh FDIT 20

PLOT RECORD

RESTART REC0R3 0

SYSTEM

SYSTE1 NO

******* ******

IDEAL fc 2

YSTt_M DATA —

AVERAGE PIN POWER

* * * * *** <

SYSTEM POWER (KW) (BTU/SEC)
****************** ** *********

0 ^ (KW) 0 0 C
*********** **

ro



PINSIM A NUCLEAR FUFL PIN SIMULATOR-TRANSIENT ANALYSIS COOL

POWER PROGRAMMING SAMPLE PROBLEM

VERSION lib 0 /15/79

0J/15/79

(FINAL) PAGt 0063

*********** ************ ***** *

******** * * **** ** ** ****

****** ****** ****** ***** **

************

. **** ******

*************

MAJOR EDIT KUMDER 1

TIME STEP NUMBER 20

TRANSIENT TIME - 1 0000

**« ***** »* *** * * ** *** * ** ***

* **** ****** ******** ****** ******** *** *

*** *** ***** ****** ** *************** ******

****** ***** ****** ********** *** *********** ** ***** ** ** ********* **** ** ****** ** * *********** * ****

***** ******* **** * ** ** ** * ***** ********************* ***** * ****************** ****** * **************** ** ****

*** ******** *• * * ****** ***** ** ** *** ***** ** * ***** *

**************** *** *********** ** ** ** *** * *** * ** *** **** *** * **

***************** ** ** ***** *** ***** IDEAL SYSTEM DATA * ** ** *** **» **** ** * *** ***** *

************************ **** ** * ***** * ** ***** * * ** ******* * ***

************************** *** ***** ** * *** ******** ** ** *** *** * * **
*********** ******** ******************* ****** ***** ** **** **** ****** *** **** ****** ******* ** * * *»* **********
******************** ******* *** ********** ************ * * *** * *** * *** **** *** ***** *** ***** ******* ****

dOUNDARY CONDITION FOR POWER BACK-CALCULATION

(BACK-CALCULATED ON PIN NO 1 AT LEVEL NO 5)

URFACE HEAT FLUX

(BTU/SEC-FT**2)

0 125290D CI

SURFACL TEMPtRATURt

(F)

680 57

BACK-CALCULATED SYSTEM fOW_R - 0 0 KW

BACK-CALCULATION ENERGY BALANCE ERRORS CONVEkGEO TO WITHIN 0 10 OCOO 00 IN 4 ITERATIONS

HFAT FLUX

TEMPERATURE

POWER

EFFECT OF FILTERING IN OACK-CALCULATI ON

UNFILTERED 3IGNAL

LAST STEP THIS STEP

0 125290D 01

C 680S7PD 03

-0 376 776D 04

0 1252900 0 1

0 680570D 03

-0 376776D 04

FILTERED SIGNAL

LAST STEP THIS STEP

0 125290D 01

0 6S0570D 03

0 0

0 125290D 0 1

0 6806700 03

0 0

FOLLOWING ARE SUMMARIES OF THE IDCAL ELECTRIC SYSTEM PIN(S) CONDITIONS

FILTER

FLAG



PINSIM A NUCLEAR FUEL PIN IMULATOR-TRANSIENT ANALY IS COOL

POWER PROGRAMMING SAMPLE PROBLEM

VrRSION 115 0--/15/79

0 /l /79

PAGE 0064

SUMMARY OF PIN CONDITIONS PIN NQ SY TEM NO

TAU (SEC)

0 100D 01

D LT (SEC)

0 5000-01

PIN POWER

SYSTEM AVG PIM POWER

BTU/SEC

0 0

3 0

LEVEL L VFL POWER SURF HEAT THAN SURF FEAT FLUX CENTFRLINE TtKP HFATFR NUDE SUPF ICE TEM"> ADJACENT CCCL URF HT TRANS

NO BTU/SFC) (OTU/S C) (PTU/SEC FT *_.) (F )

1 0 3 0 0 0 0 0

2 0 0 C C 0

3 0 3 C 0 0

4 0 0 0 0 0 0 J 0

o 0 0 0 7«r9jaHD 1 0 7201JoD 32 c <J967e

6 0 0 0 c c

7 0 0 0

8 0 0 0 3 0

9 0 0 0 0 0 0 0 3

10 0 0 3 0 0

1 1 0 0 0 0 3 0 0

1

1 1

tOJIVALFNT GAP

CO-vJDU TIVITY

(OTU/SEC-FT-F)

GAI- CONDUCTANCE

(BTU/SEC-FT ?-F)

0 0

C

c

c

0 0

3 C

T P(F) (F) Tt P(F) COEFF( J/S-FT2

0 0 0 0 0 0 0 0

3 0 0 0 0 0 0

0 0 0 0

3 0 3 c 0 3 0

3 J04731D 33 680 73D 33 0 3 0 3

1 0 0 0 0 0 0 0

3 0 0 P 0 0

3 0 0 p 0

0 0 0 0 0 0 3

0 C 0 3 0 0

3 3 0 C 0 0

_AP THICKNE

(FT )

STEADY STATE

AP THICKNESS

(FT )

c 0

0

3 0

0

0

0 0

c

NC OF ITERATION.,

IN H T SOLUTION

KJ



PINSIM A NUCLEAR FUEL PIN SIMULATOR-TRANSIENT ANALYSIS COOL <00 I

POWER PROGRAMMING AMPLE PROBLEM

VERSION 115 0../15/73

0 /l /79

UMMARY OF PIN CONDITIONS PIN K- 1 SYSTFM NU

PIN TEMPERATURE DISTRIBUTION

P»oE 00o5

NODE

LEVEL NO

I

1

0 0

2

0 0

3

c 0

4

3 0 c c

6

0 0

7

0

6

0 0

9

0 p

10

0 0

2 0 0 0 c 0 0 c 0 0 0 P p 0 0 0

3 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 0 0 0 0 p 3 c c 0 0 c c 0 0 0 0

5 996 77 993 97 979 10 946 66 916 2 91_. 86 906 .2 9 4 73 902 50 891 71

6 0 0 0 0 0 0 0 0 0 c 0 0 c 0 0 c 0 0

7 0 0 C 0 0 c 0 0 0 c C C 0 0 0 0 c

3 3 0 0 r c 0 0 0 0 0 0 0 0 0 0 0 0 0

9 0 0 3 0 c 0 0 0 0 p 0 0 0 0 0 0 0

10 0 0 0 c 0 0 0 0 0 0 c 0 0 0 0 3 0

1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MODL

LEVEL NO 11 12 13 14 15 16 17 18 19

1 0 0 0 0 c 0 0 0 0 0 0 c 0 c 0 0

2 0 0 0 0 0 c 0 0 0 c 0 c 0 p c c 0

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 867 1 7 843 6 821 04 798 74 777 8 734 64 696 15 69C 93 683 96

6 0 0 0 0 0 0 0 0 0 c 3 0 0 0 c 0 0

7 0 3 P 0 0 0 0 0 0 0 C 0 0 0 0 0

8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 0 0 3 0 0 0 0 0 0 0 0 0 C 0 0

10 0 3 0 0 0 0 P 0 C 0 0

1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0



PINSIM A NUCLFAH FUEL PIN SIMULATOR-TRANSIENT ANALYST.. CODF M3D 1

POWER PROGRAMMING SAMPLE PROULLM

VERSION 11 02/15/79

03/1 /79

SUMMARY UF PIM CONDITIONS PIN NO 1 SY TE 1 NO

TCTAL TORFD LNERGY PIN I 0 431241D 02 bTU

5

6

7

3

9

10

1 1

STORED ENrRCY PFR LEVEL(BTU)

0

C 0

0 3

481241D 02

0 0

3 C

0 0

0

0

TOTAL NOOAL TORED EN_RGY (BTU)

(FINAL) PAGE 0066

NODE

LEVFL NO 1 2 3 4 5 6 7 9 10

1 0 3 3 0 0 0 3 0 0 0 0 0 0 0

2 0 0 0 0 3 0 0 0 3 0 3 0 0 0 0 0

3 3 0 0 p 0 c 0 0

4 P 0 0 0 0 0 0 0 0 0 0 0 0 0

3 3 3901D 31 38J8D 1 3821D 01 3 7 0 01 97630 3 J7230 9C 7 D CO 3 9 22C 0 c J 3 0-04 4380D

6 0 P 3 0 0 0 0 0 0

7 0 0 0 0 0 0 3 0 0 0 0 0 0 0 3 0 0 0 0

8 0 0 0 0 0 c c 3 3 3 3 0

9 0 0 0 3 0 0 0 0 0 J 0 0

10 0 0 0 J 0 0 0 0 3 0 p c 0 0 0

1 1 0 3 0 0 0 3 c 0 3 3 0 0 0

NODE

LEVEL NU 11 1 2 13 14 15 16 17 1 8 19

1 3 0 0 C 3 0 c 3 0 0 0 0 0

2 0 0 3 0 0 0 0 0 3 0 0

3 0 3 0 0 c 3 0 C 0 3 3

4 3 0 3 C 0 0 3 0 0 0 0 0 0 0 0 3

_ 4 P2 7 4 23 4 I 4 c 3 1 30 1 28 1 27

6 0 3 3 0 0 3 c c 3 3

7 0 0 0 0 0 0 J 0 0 0 0 0 0 0 C c

8 3 0 0 c 3 0 r 0

9 0 3 0 0 0 0 c 3 0 3 0 0 0

10 1 0 0 3 0 0 0 0 3 0 3 P p 0

11 c 0 3 3 0 0 0 0

* * * *** TAU - 0 105P00D 01 DARN HAS EEg CALLE J OSSI -LE PR0RLFM LRkO ** **

* ** * * T \U 1 10" OD 1 WARN HA BEEM C LL t Ob IbL PRL.BL M PPQR * *

* * * * T nu 3 1 150 D 01 WARN HAS . E N C 3.LLED POSSIBLE ROtlLE EHKO < **

* * * T VJ - 0 1200000 01 »A ?N HAS d EN CALL 3 1 L.S l^LE PROBLF 4 EKRUP. * **

IO
•o
00



PINSIM A NUCL-.AR FUEL PIN SIKL-ATOr TRANSIENT ANALY IS CUDt MUD 1 VER ICN 115 0../15/7 (FINAL) PAvjE 0067

POWER PRO-R4 1M1NG SAMPLE PRUIiLEM 03/15/79

*** ** ** ***•* * * * * * ** AJCR DIT NUI 1ER 2 * ** * * **** * * *» * ***
*********** * * ** **** * ** ** ** * TIME STEP NUMBER 0 * * ** ******

**** * ** **** ***** **** * ******** ** TRAN IENT Tl F ? CC *<.** + ** * ****** *

CU 1 3.CNT N 1 OF

TYPC LF LUTPJT t^ECURO WRITTEN

MAJOR EDIT 2

M1NC LOIT 40

PLOT ECORO

RCSTAt T RECURO 0

- - - YbTEM ATA -

WFkAGE (- IN POfctR

YSlFr/ * * *

SYSTEM NU YSTEM PJ tP (NU) ( TU/5EC)

* ** * * ** * * *** ***** * *

IDEAL t 2 12S0OCD 03(KW) C 1 5 CPO 0 0 1184 7D 03



PINSIM A NUCLFAR FUEL PIN S I <UL ATOR-TRANS I «"NT ANALYbl CODl_ MOD 1 VERSION lib 2/16/79 (FINAL) PAv»E 0068

POWER PROGRAMMING SAMPLE PROBLEM 03/1 /79

***** ********* **** ****** ***** * MAJOR DIT NUMdER 2 ****** * *** * *** **

******** **** **** *** * * ********* ** TIME STEP NUMBER 40 * * * *** * *****

***** ********* * ** ** **** ** ** *** * *** TR NSIFNT TIME = 0000 SrC ***** *** * ** * * *** ******* * ***

** * **** * ** ******** ** **** ***** * * * * **** ** * ** *** ** * *** * ***** * ***** *****
**** ******* * **** ****** *** *** ** ******* *** ******* * « *** ***** * * * * **** * * * * ** ****

***** ******* * * ** * *** * * * * » *** ** ******* * *

* **** ***** *** ** # *** * *** ** ** ** ***** * ***** * **** *

***** ****** * ***** ** *** * * ** IDEAL SY TEM DATA * ** * * * *** ***** ***

**** ******* * * * *** * ** * * ** *** * * **** *

*** *** *** * *** * * * * * *** * * *** ** ****** * ****** *** **

***** ***** * ** *** * * * ** * **** ** ** *** * * ***** * ** *** * * * ******* ** *** *

********* ** * *** ***** *** * *** *** ***** * * * *** ** *** * * * * * * * **** ******

dCUNDARY CONDITION^ FOP POWER JACK-CALCULATI ON

(BACK-CALCULATED ON PIM NO 1 AT LEVEL NO )

SURFACE HEAT FLUX SURFACE TEMPERATURE

(BTU/SFC-FT**2) (F)

0 1625800 02 951 88 g
O

BACK CALCULATED YSTEM POWER - P 1 50 D 03 KW

BACK-CALCULATION NERGY DALAMCE FRRQRS CONVETGFD TO WITHIN 3 1 0 OO 00 IN 3 ITERATIONS

EFFCCT OF FILTERING IN BA K-CALCULATI ON

UNFILTERED STGNAL FILTERED It_NAL FILTER
LAST oTEP THIS bTEP L ST STEP THIS STEP FLAG

HFAT FLUX 0 1625800 02 0 16__5dOD 0 3 I62580D 02 0 162580D 02 0

TEMPERATURE 0 95188 D 33 0 951883D 03 95188 D 03 95188 D 3
POWFR 0 336406D 03 0 3364060 03 1_.5000D 03 0 12 OOOD 03 4

LLLOWINC \FF SUMMARIES OF THE IDEAL EL CTRIC SYSTFM PIN(S) CONDITIONS



PINSIM A NUCLEAR FUEL PIN I 0L4T0 -T. ANS1ENT ANALY IS C0Dt_ MUD 1

power pr-orrayr. in_ a<p_ pruolem

VLRbl N 115 0_;/15/79

3/1 //9

LMMAKY OF PIN CONDITION YsTCr. NU

PIN PLWCR

SYSTE AV.

TAU (SEC)

U 200D 01

JFLT (SEC)

0 30D-0 1

PIN POWER

BTU/ _C

J 1 1849 70 03

0 113497D 03

Kfc

0 12 OOOD 03

0 125000D CJ

LFVEL LCVFL PCWFH SU F HFAT T^AN URF HEAT FLUX CEnTERLINE TFM HCATCt NuDC

TEMP(F)

3 0

0

) 0

c

0 1171 8D r4

0 3

URFACE TE P

NU

1

2

3

4

5

6

7

8

9

10

1 1

(BTU/SEC)

0 4 16713D 31

0 589 2PD 01

lOSlo D 2

1268 300 02

164908D 02

164 80 02

164908D 02

1268 9 0 32

10516fD 02

5 895 D 0 1

416713D 31

(RTU/SFC) (BTU/SEC--FT 2)

0 0 0 0 0

0 0 0 0 0 C

0 0 0 C 0

0 0 0 0 J 0

3 1 7328D 31 0 1417300 02 0

P 3

0

0 C 0

3 0 0 0

0 0 0 0 0 0

0 3 c 3

3 0 0 c 0

EQUIVALENT GAP

CONDUCTIVITY

VFL (BTJ/bEC-FT-F)

1 0 0

? 3

a

4 0

3

3

6 0

7 3 3

8

9 0 3

10 3

11 3 3

GAP CLNDUCTAgCE

(BTU/ CC-FT _.-F)

J 0

c

0

0 0

0 0

0

3 0

0 0

0 0

c

GAP THICKNES

(FT )

STEA3Y STATE

v_4P T ilLKNEbS

(FT )

CJACENT CCQL o U<F II TRAN

CUEFF(3/ -FT2-F

0

NC OF ITERATIONS

IN F T SCLUTIQN

CJ
o



R

F

S

T

A ID" AL SYS BC I RFHFLX SURF HT FLUX NLDAL TEMP N OAL TC F NODAL TC1P JC l SN< T P BC I 6FFITRN PI J SUk TEMP
R THE(SEC) POWER (isV.) n/s-FT* 2 B/S-F*2 (DLGF) (3 GF) ( De F) (D l, F) ri/S-FT 2-OF JEv. F

NLDAL TEMP N 0 AL TE F NODAL TC1P

(DLG F ) (3 G F) ( DE F)

( 1 5 I ) ( 1 5) ( 1 10)

ICO J 1 1 303 1 944 41

1CC3 9 7 8 92 7

1C02 7 93 71 93P 3

1002 1 91 1 J 883 04

ICC 1 1 1J t3 8 d 94

99 34 J I 7 892 56

998 43 J 13 1 2 914 OJ

996 9 y J9 71 931 OC

99 7 1 l 315 3 94 13

994 7_ 1028 4 937 5

9.4 04 1340 1 9 d

993 7 d 13 0 978 28

J93 7. 13 P .87 33

9J4 2 13 8 a 9 J u

994 J 1 33 8 9 7 58

T (15)

0 0 d2 17o 97 66 97 664
0 5000000-01 3 0 91 4 7 93 796

0 10 0 0 78 412 8 374
0 130000 3 63 007 73 128

0 ? 3 CO 3 4C 38 ( 243

0 2500C 12 C 73 716 66 692

P 303000 12 0 4 782 69 511

35 CO 125 0 f»S 926 71 60

0 400000 12 00 92 033 75 165

C 450 0 1_._ 3 92 220 78 Hd

0 500 C 12 3 9 840 81 936

0 5 00 125 92 6 4 8 220

0 6 00 12 0 92 639 88 3
0 650000 125 00 92 240 91 813

0 730 P 0 0 02 565 93 5 P

0 750000 0 il 6J6 93 163 995 6 973 94 942 87 659 96 0
0 a OOOO 3 4 7 93 11 J96 27 J53 OJ 92? J) 06 50 0
0 85 00 125 VO 416 d9 o82 )9 76 133 2 9 2 1 o 1

* * ** TAU - 0 900000D 00 AkN HAS BCLN CALLE3 POSSICLC PIOBLEM b RO **<•*
9 0300 3 3 2 163J 6 013 J97 0 9 7 5 92 1 82 o76 3 C

21

3 5

62 9 92

. 40 61

7 5P

9 2S.

59 7

60

C C

66 7

60 1 1

e C 1 J

6 1 1

6 0

6 9 7

0 9S000 0 7CC38 72 46 997 08 9J3 38 93 di 7J 26
** * * TAU - 1P0C0 D 01 kARI HAb _cEN CALLE) POSSIBLE PRI3BLE ERI CR * *

0 0

c

0 0

0 (.

0 0

0

0

I 00000 0 0 1 2529 72 314 J96 77 916 52 8.1 71 63 7 0
* * * TAU 0 1060COO 1 WARN HA Bet I CALi_E0 POSbItl_L PnObLtM Ek UK *

1 5P0C 0 77303 69 477 96 05 90 82 879 44 t31 58 0 0
**** TAU 1100000 01 WARN HA_, i LN CALLE3 POSbUL PROBLEM I Rlji) **

1 1000P 0 1 2378 66 304 9y4 93 3-1 02 36 _ 7 632 16 C
* *** * TAU 0 1150300 01 WARN gAb BEEN CILLt) PO SI JLL PgLBLLM EK OH * ***

1 15 03 P 0 1 963? 64 629 993 J 830 56 85 J 12 6=!? 31
*** ***** T4.U - C 120 0 D 1 WARN HAb JEEM CALLFJ PO _. ILI PlCoLLM ERFPR *

1 20000 0 0 3 4710 25 1 98 991 26 d71 37 853 71 7 3 4 c

1 25000 3 0 7 601 14 649 988 31 16 j 23 d43 31 7 9 JO 0 0

1 30000 1 25 00 a 18 0 7 0196 936 I 3 92 9P 874 0_ 749 36

1 350 0 125 CO l 731 3 43358 J33 33 9 3 36 9P 1 30 7o3 82 0

1 400 0 1 5 <, 340 0 64760 930 35 3 92 924 61 734 90 0 0
1 450 OP 1 2 00 19 151 2 9o24 978 7 1037 6 94 38 738 57 0

1 500 0 123 PO ?2 6 -> 3 9193 97 98 1 327 1 964 51 812 It J 0
1 5000 1..5 00 12 05 -0 237P 975 84 134 a 982 63 629 3
1 6000 l_- 7 2177 -2 46 0 975 2 - 1362 I 30 1 8 7 31 0
1 650P0 125 0 10 0 5 0 y9432 .7 33 1 .79 3 1017 0 So 13 0 0
1 70000 125 0 13 763 2 251 7 .76 03 139 6 10 33 are 77 p

1 750 0 125 16 922 6 7 17 977 33 1111 5 1049 888 91 0 0

1 80000 l<_5 30 IH 33 7 55 7 979 14 I 127 1 1 65 931 J4

1 850 0 126 0 14 7 .8 . 8175 98 1 j4 I 1 2 3 1081 0 .14 23 c
1 9P0 1 0 13 477 d 4939 J84 46 1 1 7 3 10 JO 1 .2 3 3 0 0

1 950 0 125 0 15 129 1 I 7 987 86 1 I 72 1 1 11 0 9 41 c

( 1 5)

6 I J3

O.J 65

29 92

64C ol

657 3

659 29

6 9 75

< 0 -.2

60 36

6C 27

6 0 1 1

6P 1 J

660 1 1

( 6

9 97

59 9a

60 50

60 15

o76 33

79 26

630 57

708 54

729 90

749 36

7o8 82

784 90

798 57

312 16

82 9 3

347 31

662 13

3 76 77

888 91

J01 94

J14 d3

928

94P 41
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Appendix G

LISTING OF MAJOR SUBROUTINES

Included in this Appendix are listings of PINSIM's main program

and the three major program control subroutines INPUT, SSTATE, and

TRAN These listings are included here as an indication of the struc

ture of the code and the style of the programming





c

c

c

c

c

r

c

c

c

c

c

r

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

309

PINSIM -IAIN

IMPLICIT RFAL*8 (A-H P-Z)

COMMCN/JOBCON/HjTKTM UELRoT DlLPLT

1 IDjnO MR-T NPLT RE3TRT

LCTICAL RFSTRT

<STRT1 TIME M WHICH PROCJLC1 IS TO BE RESTARTED

IDJ It JOB TYPE IDE ITIFICATITN FLAG

3ELS T ELAPSED TI MS JFTV.E-.N PESTAKT RFCCRO OUTPUT

MRST NUMBER Of- T I JI" STEPS BETWEEN RESTART fcfcCCRD OUTPJT

3EL»LT ELAPSED TIME aFTWEFN PLOT RECORD OUTPUT
NPLT NUMRER OF TI«C STEPS BETWEEN PLOT RECCFD OUTPUT

ocsTKT = TRUE INDICATES A RESTART JCB

CO^MGN/SCRTCH/NCA_E NOTY ILRRUR MAXTMP TEMPI5500) TALLh(100 0)

rJOTY = ".IMENSION OF THE TABLE ARRAY (INITIALLY)

(NOTY IS INITIALIZED BELOW)

MAXTMP = DIMENSICN OF T""MP ARRAY

TEMP = SCRATCH SPACT FLH SUBROUTINE INP2

TAELE = SCRATCH SPACF FUR SUBROUTINE INP

CJMMON / STATU5 / WAKNFD NOGO

LOGICAL NOGO WARNED

WARNED

NO-0

TRUF

TRU_

MEANj POSSIBLE PROBLEM ERROR

MEANS PROBLEM FAILURF

COMMON /TABLES/ MARK MAXuAT XY( SOOO)

MARK = DATA(I) POINTER FOR NFXT AVAILABLE SPACE

MAXDAT = DIMENSION OF JATA (I) ARRAY

( IG 10RE UNDERFLOWS)

CALL ERRSFTC208 256 -I 1)

* INITIALIZE VARIABLE CCMMON 3L0CK SIZES *

/SCRTCH

MAXTMP = 5=500

NOTY - 1 000

/TABLES/

MARK = 1

MAXDAT = 5000

/STATUS/

NOG0= FALSE

WARNEO= FALSE

* DO INPUT AND INITIALIZATION *

CALL INPUT

IF (NOGO) GO TO 99

IF (RESTRT) GO TO 10

* CALCULATE STEADY STATE DISTRIBUTIONS *

CALL SSTATE

IF(IDJOR EQ 0)STOP

IF(NOGO)GO TO 99

* PERFORM TRANSIENT CALCULATIONS *

PNSM0001

PNSM0002

PN_M0003

PNSM00C4

PNSM0005

PNSM 006

PNSM.007

PNSM1008

PNSM00C9

PNSM00I0

PNSM0011

PNSM0012

PNSM0013

PNSMOO1 A

PNSMOO15

PNSM0016

PNSMOO17

PNSM0021

PNSM0022

PNSM0023

PNSM0024

PNSM0025

PNSM0026

PNSM0027

PNSM0028

PNSMO 29

PNSM0030

PNSM0 03 I

PNSM 032

PNSM0033

PNSM00-4

PNSM0.35

PNSM0036

PNSM0037

PNSM0038

PNSM0039

PNSM0041

PNSM0042

PNSM0043

PNSM0044

PNSM0D45

PNSM0046

PNSM0047

PNSM0048

PNSM0049

PNSM0050

PNSM0051

PNSM0052

PNSM0053

PNSM0054

PNSM0055

PNSM0056

PNSM0057

PNSM0058

PNSM0059

PNSM0060

PNSM0061

PNSM0062

PNSM0063

PNSM0064



10 CALL TRAN

STOP

9 . WRIT_(f 9999 )

TUP

9J99 F0PMAT(1H1

1 53( * )

2 501 * )

a ?(5K * )

310

?4(130( * )/) 2(50( * ) 29X 50( * )/)

JOB TERMINATED I vl MAIN b0( * )/

NOGC HAj BEEN SET c0( * )/

29X SOI * )/) 24(1J)( * )/))

SUBROUTINE INPUT

*****************

*******************

***** *****

****** INPUT ******

***** *****

**********< ********

*****************

PROGRAMMER E O DRENNFN

UNION CARBIDE CORP NUCLEAR DIVISION

COMPUTING APPLICATIONS DEPARTMENT

ENGINEERING MECHANICS SECTION

FIRST VERSION DECEMBER 1976

PNSM0065

PNSM0066

PNSM0067

PNSM006d

PNSM0069

PNSM0070

PNSM007 1

PNSM0072

PNSM007J

PNSM3074

PNSM0075

PNSM0076

PNSM0077

PNSM0078

C

C

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

ABSTRACT THIS ROUTINE HANDLES THE CONTROL OF ALL OATA INPUT TO
THF NUCLEAR-ELECTRIC PIN ANALYSIS PROGRAM PINSIM
INPUT USES THE FREE FORMAT AND DATA ERROR HANDLING PAC
INP (CONVEKTEO FROM BETT1S INPF CDC 6600 PROGRAMS TO
IBM 360-370 USE 3Y R J WAGNER)

INPT0O01

INPT0002

INPT0003

INPT0004

INPT0005

INPT0006

INPT0007

INPT0008

INPT0009

INPT0010

INPT0011

INPT00I2

INPT0013

INPT0014

INPT0015

INPTOO16

INPT00I7

INPT0018

KAGEINPT00 19

INPT0020

INPT0021

INPT0022

INPT0023

INPT0024

INPT0025

INPT0026

INPT0027

INPT0028

INPT0029

INPT0030

INPT0031

INPT0032

INPT0033

INPT0034

INPT0035

INPT0036

INPT0037

INPT0038

INPT0039

INPT0040

INPT0041

INPT0042

INPT0043

INPT0044

CALLING ROUTINE

ROUTINES CALLED

MAIN OF P I N S I M

ACTIN BUFOUT EDOP ENDIT HEADER

HYDR IN IDLIN INAOUT INIOUT INNOUT INTPRT
INP INP8 INRKEN INTOUT INTPRT NUCIN
PINNIT PROBOP

IMPLICIT REAL*8 <A-H O-Z)

3EAL*4 XMINP XMAXP XLENP YMINP YMAXP YLENP

LOGICAL GROEN LSUPHT PHINEG

INTEGER*4 TUBIN TUBOUT

COMMON /CONTRL/ NPINS NNUCPN NIDLPN NACTPN

1 NCHAN INUCFL IIDLFL IACTFL
2 NTfiPS INPGWX IIPOWX IAPOWX

" IDUM1 NNPINS NIPINS NAPINS
4 IDUM2 NNCHAN NICHAN NACHAN

NPINS - NUMBER OF PINS IN THE PROBLfcM

NCHAN - NUMBER OF COOLANT CHANNELS IN THE PROBLEM
NNUCPN -ID NO CF AVG NUCLEAR PIN

NIDLPN -ID NO OF RFPREbENTATUVE IDEAL ELEC PIN



c

c

r

c

c

c

c

c

c

L

_

r

r

c

c

c

c

c

<-

c

c
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rn JF K^P^E^i NTATUVE

SYSTEM CtNTRLL FLAG

SYjTEM CONTROL FLAG

SVST_I CC iJT CL TLAG

ACTUAL ELEC

I C.WCR

POWER

r hue i cw js

OF PINS IN

PINS I J

PIN_ I J

CTOLANT

CO~LANT

CJCLAC T

CkOSS-RlFERENCE FLAG

C ">_ j-RCFE-itNCE FLAG

-R h_R_NCL FLAG

TF N JCLEAH SYsTErV

PINNAC TPN

INUCFL

IIOLFL

1 AC FFL

I NP JKX

I IPOivX

IAPOWX

NNP I N

JlPINS

NlAf- I JS

NNC 1 AN

NICHAN

vl ACHAN

I D

NJC

T DL

ACT

N Jf

I JL

ACT

NO

Nn

N

N

NO

NT

1 F

OF

OF

OF

IF

Th I IFAL SYSTEM

TF ACTUAL SYSTEM

CMANN"L S IN THE NUCLFAR SY_T_N

CHAlNNiTL- IN THE IDEAL SYSTEM

CFiANvJCLS IN THE ACTUAL SroTrM

(.PV JON/'CNSTNT/ -IPKlrHP I NI FT KmPMW PI SECPHR

3PK1H" - 31l-> 7 GTL/KW-MR

INPFT - 12 IN/FT

KWP 1W - 1 OOO KW/VW

I - 3 141~>926

CC PHR - 3fC0 SFC/HR

N/ OLrtUG/I .LfaU-

IPDBUG

ICSdUo

I ACBUG

IHDRUb

IIDBUG

IKDBUG

ISDBUG

IGOFU_ - GENERAL PRCBLLM CONTROL

ICHUi, - HYDRAULIC CHANNEL CALCULATIONS

IHDOJu - HCAT TRAN FFF

IKTBU - RFACTO^ KINETICS

IPT3U1 - £>IN D_FORrVATIQN

I ADt UC - ACTUAL ELECTRIC PUV.ZR SYSTEM RESPONSE

I in iUG - IDEAL ELECTRIC PUKtR SYSTEM BACK-CALCULATION

ISD=tLG - TLAG TU CCNT^CL FREUU^NCY OF DEBUG OUTPUT

JDPUG - OFVICF TO WHICH D'ld OUTPUT I- ROUTtD

_OMMON/JOBCtN/KSTKTM IcLRST JTLPLT

1 IDJLJ NrJST NPLT

_CGTCAL RESTRT

RESTHT

riSTPTM TIMT AT WHICH PFCBLCM Io TO BE KFoTARTFD

IDJ 1 JOB TYPE IDENTIFICATION FLAG

DELRST ELAPScO TIME H'TWEFN RESTART RECLRD OUTPUT

NPST NUMBER OF TIME STEP dETWECN REoTART RECORD OUTPUT

DELPLT ELAPSFD TIME JLTWEEN PLOT RECORD OUTPUT

NPLT NUMBER OF TIMr STEPS BETWEtN PLOT RFCCRD OUTPUT

JFSTPT = TRUE INOICATES A RESTART JOB

J M1N/ 1INOR/DELMIN FJ|TMIN(12) MINLOCI9) MINHEDI6 9)

1 INDX(3 9) NMNOUT NMIN NUMMIN

JELMIM - ELAPSED TIME BLTUfcEN MINOR EDITS

FMTMIN - ARRAY JSED TO DEFINE MINOR EDIT FORMAT

vtlNLOC - ARRAY THAT HPLJ LORE ADDRESSES OF MINOR EOIT VARIABLES
MINHE3 - ARRAY THAT H1LDS MINOR EDIT COLUMN HEADERS

INDX - MINOP FDIT VARIABLE INDICES

NMNOUT - DEVICF TC WHICH MINOR EDITS ARE ROUTED

KMIN - NUMBER OF TIME STEP- ELAPSED BETWEEN MINOR hDITS
NUMMIN - NUMBER OF MINOR EDIT VARIABLES

C0"M0N/^INHE-/HEAD1(15) TITLE(15) HEAD3(1C) IUNIT MAXLIN
1 LINE! LINF2 LINE3 LONG 1 LONG2 LONG3

CCMMON/SCRTCH/NCASE NOTY IERROR MAXTMP T£MP(5500) TABLE!1)

COMMON / STATUS / WARNLD NCGO

LOGICAL NOGO WARNFD

TIMFX

NOGO

ELAPSED PROBLEM TIME

TRUE MEANS PROBLEM FAILURE

INPT0045

INPT0046

INPT0047

INPT0"48

INPT0049

INPTD05J

INPTA"ol

INPT0052

INPT0053

INPTOO"^

INPT0055

INPTO^b

INPT0OS7

INPT0058

INPT00-3

INPTOOf0

INPT0061

INPT006_

INPT0063

INPTr,0b4

INPT0365

INPTOOC 6

INPT0367

INPT0068

INPT0069

INPT.070

INPT0071

INPT0072

INPT0073

INPT0074

INPT 075

INPT 376

INPT0O77

INPTO 78

INPT0079

INPT0080

INPT0381

INPT0082

INPT3083

INPTu084

INPT3085

INPT3A86

INPT0387

INPT0068

INPT0089

INPT0090

INPT0091

INPT0092

INPT0093

INPT0094

INPT0095

INPT0096

INPT0097

INPT0098

INPT0099

INPT0I00

INPT0101

INPT0102

INPT0103

INPT0104

INPT3105

INPT0106

INPT3107

INPT0109

INPT0110

INPTO111

INPT0112

INPT0U3

INPT0114



c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c
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C-M4C J./TI MER/TI vl C ( 10) OTMIM13) DTMAX(IO) ENDT NTIM ITIMFL(IO)

TIMF - TI'lc: AT PEGINNI-J.C Gt" TIMF _TtP GROLP

JTMIN - MINIMUM _TCP SIZ SfC

>T' AX - MAXIMUM STEP SI/_ LC

rNDT - END-UF-PROBLF-I lift SEC

ITIM - NO OF THt STFP GROUPS

ITI^TL - -TLP SIZE CALCJATIUN FLAG

0 1M_vl /TABLES/ MARK 4AX-AT XY( 1 )

3FC

MAt<K = TATA(I) POINTED FCR NEXT AVAILABLL SPACE

4AXDAT = DIMENoION OF OATA (I) ARRAY

COfiMCN /rtHERC/ NPIN

DIMENSI )N ITFMO(2 ?3) MODEK13)

EQUIVALENCE (ITEMP(1 1) TC 4P{ 1 ) )

CALL COM7ER

***+*****+*++*+***+*+*

+ SET UP PAGE HEADER +

**********************

CALL HFADER (LINE1 LONG1 HEAOl IUNIT MAXLIN)

**********************************

+ D_FINE MISCELLANEOUS CON-TANTS *

**+*++***+****+********+*++**+****

BPKWHR = -412 7D0

INPFT - 12

KWPMW = 1 OD+1

PI 2 0D0 * QARSINd DO)

SECPHR = 3 6D+3

+ ** + + ** + *************-** + ******** +

* READ AND SORT ALL INPUT CARDS +

****** *********** + + 4-+-****+**++* + *

INITIALI7E LENGTH OF TABLE ARRAY

LONG = NOTY

FIRST CAbF SET NCASE TO ZFRO

NCASE = 0

TABL= = OOUBLE PRECISION ARRAY USED FOR STORING CARD IMAGES

AND SCRATCH TABLF SPACE

LONG = LENGTH OF TABLE ARRAY

NOTY ON ENTRY TO INP DIMENSION OF TABLE ARRAY

ON EXIT FRCM INP NECESSARY LENGTH OF TABLE ARRAY

IOK = FLAG FOR RETURN STATLS FROM INP

= 0 NORMAL RETURN

= 1 END OF DATA SET FOUNO

= 2 NORMAL RETURN WITH CARD FORMAT ERRORS

= 3 TABLE NOT LARGE ENOUGH

IF (NCASE

13 ONTINUF

EQ 0 ) NOTY -1

DATA

INPT0115

INPT0116

INPT0117

inptoi ia

INPT0119

INPT3123

INPT0121

INPT0122

INPT0123

INPT0124

INPT0125

INPTO126

INPT0127

INPT0123

INPT0129

INPT0130

INPTOI-I

INPT0132

INPT0133

INPT01-4

INPT0135

INPT0136

INPTO137

INPT01J3

INPT0139

INPT0143

INPT0141

INPT0142

INPT0143

INPT0144

INPT0145

INPT0146

INPT0147

INPT0148

INPT0149

INPT0153

INPT0151

INPT0152

INPTOI53

INPT0154

INPT0155

INPT0156

INPT0157

INPTO158

INPT0159

INPT0160

INPT0161

INPT0162

INPT0163

INPTO164

INPT0165

INPT0166

INPTO167

INPT0168

INPTO169

INPT0170

INPT0176

INPT0178

INPT0179

INPT0180

INPT0181

INPT0182

INPT0183

INPT0185

INPT0I86
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-11 LU - CASF + 1 INPT0187
MlTF(f 1000) INPT0186

C

r

-ALL II>P (TAHLt- LCNG NCA F t OTY IPK) INPTOlJl
r INPT0192
c INPT0193

r+ ++(.rLT_UT II- HUN LtN-Th UF TA LP AITAY IN C3MMJN /-C IfH/ INPT3194
FIT-( 1 ) INPT3195

in PIT U 1 33) NPTY LCN INPT0196
INPT3197

r INPT019-

IF ( I JK EO 0) <--) TO 0 INPT31y9
IF (IK NF 1) TO TO 1 INPT3^0
W*IT (n 91 3) INPT3201

INPT0202

INPTOPO-

INPT0204

INPT'MSg

INPT0193

-TT" 777

lr IF (I K CT 1) CALL f A IL

C

C
INPT0215

- CA^3 1 3 - JIH CCNTM1L C\4D INFT32''-
INPT0207

c

TATA nn /IO 0 3 <* 3 1 3 1 1 0/ INPT3208
INPT0209

[OLim = 1

iITF(A "7,0) INPT0210
c HPT 211

(AH I -1 2 (TA1LF TFM LDE 1 ) INPT0212
IF (MU)T1( ) FQ -1) CALL FAIL INPT0213

- INPT0214

IDJJ = ITEM!(2 1) INPT021-
T-TRTuI - T- P (2) INPT321o
-NOT T_MP ( ) INPT3217
NU f - ITEJIP( 4) INPT0218

C * FRROi? IDJOB PUT CF RAJ-E INPT 219
IF (((IDJOB <F 3) AN) (IDJLB LE -)) OR INPT0223

IUJ1B fq -1)) GO TO '1 INPT0221
CHITl. < _• 94^0) IDJOL INPT0222
CALL FAIL INPT022-

C *** FRFO?? NTIM CUT OF RAJ-E INPT0224
?1 IF ((NTIM GT *> AND (NTI4 LC 10)1 GO TC 22 INPT0225

WRIT^ (6 9530) NTIM INPT0226
CALL FAIL INPT0227

- INPT0228

c++++w ITf Fi T PLOT-RE TA T PECORJ CN UNIT 1 PROGkAM HEADER INPT3229
C *VNO JOB TITLE INPT3230

? IF (IOJ1P PT 1) CALL BUFUUT (1 HEADl (0 IMDONE ICOUNT) INPT0231

C

C++++* START JOB

RF T?T - FALSE INPT0234
IF ( IAF (lOJO-l) EQ 3) RESTKT = TRUE INPT"2^5
IF ( IOT r.TPT) 00 TO 3 INPT0236

C ALL OLJJQq TO IN°UT Rr"TAFT DATA INPT0237
RIT_( 972 > INPT-238

CALL OLCJOB INPT0239
RITFIf 9B23) INPT0240

PfcTUWN

C

c

c

C •!•++ + +4.4- + ++4.+ + + -F++++ + +++-H-F ++ ++++

C + LOAD OATA INTO PROPER ARRAYS + INPT0246
_ FF+F++F+ + + +♦ + «• + + + + + ♦4 + + + + H-+ + + + 4-

c

C+t+FfALL PROUOP TO LOAD ALL PRCPLFM OPTIONS INPT0249
23 CONTINU- INPT0250

WRITFIf 9733) INPT0251
CALL PROBOP INPT0252

C++++CALL HYD^IN TO RELAY ALL (YJRAULICS PARAMETERS INPT0P53
INPT0254

C IF NCHAN=0 NO HYDRAULICS DATA INPT0255

INPT0232

INPT0233

INPT0241

INPT0242

INPT0243

INPT0244

INPT0245

INPT0247

INPT0248



IF (NCHAN FO

»RITF(f 9750)

CALL HYORIN

0) GO TJ _«

C

C

C++++CALI oiMIT TO STORE ALL PIN DATA

2o WRITc( 9763)

CALL PI NIT

C

CF+ + FIMPUT NUCLEAR SYSTEIV DATA

IF (INUCFL FQ 0) GO TU 26

WPITEIf 9770)

CALL NUCIN

IF(INJC_L PO -_)CALL TWIGIN
C

*_++4fINPUT IDEAL SYSTEM DATA

26 IF (IIDLFL EQ 0) GO n 27

WPITFI6 9780)

CALL IDLIN

C

C++++INPUT A-TUAL SYSTEM

?7 IF (IACTFL LQ 0)

t*RlTC(6 97^0)

CALL ACTIN

C

C++++CALL PINNIT TO INITIALIZE PIN INPUT PARAMETERS
28 WRITEIb 9830)

OO 33 1=1 NPIN-

NPIM = I

CALL PINNIT

3"1 CCNTINUE

C

C++++CALL EOCP TO FNTFR ALL OUTP.T EDIT OPTIONS
a/RITfc(e 3740)

CALL EDOP

C

c

C+++ +CALL INRK^N TO LOAD REACTOR KMLIICS PARAMETERS
IF(INUCFL EO -1)WRITE(6 9810)
IF(INUC-L FQ -DCALL INRKEN

C

C

C4 ++ OUTPUT MINIMUM LENGTH OF /IABLFS/ DATA ARRAY
MAPKIT=MARK-1

WRITE(f I001)MARKIT MAXDAT
C

C

c

c

c

c

OATA

GO TC 23
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♦+++ ++♦♦■♦+++++ + ++++ +♦++++4++4++44++44 4 44
+ CHECK FOR UNUSED CARDS IN INPUT CASE +
**********************4 444 4 4 444 444444444

C++44FJNCTION INP8 FOR ANY CARDS UNREFERENCED BY LOADING ROUTINES

JOUSF = INP8 (NPRINT TABLE)

C THE RETURNED VALUE WILL TELL HCW
IF (NOUSE GT 0) CALL WARN
WRITEI6 9820)

IF( NOT N0G0)WRITE<6 9200)
C

C++++PRINT PAGF HEADER AND JOB TITLE CN DEBUG UNIT AND UNIT NMNOUT+1
WRITE(NDBUG 9600)(HEAD 1( I) 1= 1 14)

C WRITEINOBUG 9600){TITLE(I) 1=1 9)
NOUT = NMNOUT + 1

WRITF(NOUT 9600)(HEAD1(I) 1=1 14)
WRITF(NOUT 9600X TITLE( I) 1= 1 9)

MANY CARDS WERE UNUSED

******* + **** + ****++* + **•**+*++*.+*. ++^.^.4.4.4.4.

+ WRITE OUT INPUT DATA IN LEGIBLE FORM +
****************************************

INPT3256

INPT3257

INPT0258

INPT0259

INPT32C0

INPT3261

INPT0262

INPT0263

INPT3264

INPT32f0

INPTO?66

INPT3267

INPT02f8

INPT0269

INPT0270

INPT0271

INPT027?

INPT0273

INPT0274

INPT 275

INPT0276

INPT0277

INPT"?78

INPT0279

INPT0280

INPT0281

INPT028''

INPT0283

INPT0284

INPT0285

INPT0286

INPT0287

INPT0288

INPT0289

INPT0290

INPT0291

INPT0292

INPT0293

INPT0294

INPT0295

INPT0296

INPT0297

INPT0298

INPT0299

INPT0300

INPT0302

INPT0303

INPT0304

INPT0305

INPT0306

INPT0307

INPT0309

INPT0309

INPT0310

INPT031I

INPT0312

INPT0313

INPT0314

INPT0315

INPT0316

INPT0317

INPT0318

INPT0319

INPT0320

INPT0321

INPT0322

INPT0323

INPT0324

INPT0325



C ALL INTOUT

tF(INUCFL NE 0)CALL IKNOUT

IF(IIDLFL N_ 0)CALL INIGUT

IF(IACTFL NF 3)CALL IN\CUT

IF(NLHAJ EO 3)GO TC 99

CALL St TUP

CALL INTPRT

~9 CONTINUE

IT ( NOT

RFTUFcN

N0G0)WRITE(6 ^82 )
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1C* TOR"AT (X /// 36X MINIMUM LLNGTH UF TAELE ARRAY

* IN COMMCN /SCRTCH/ Io 17 WORDS //

1 47X (LENGTH PF THE ARRAY IS NOW 17 WORDS) •/)

10 1 ,_0P«AT(////44X MINIMUM LENGTH OF OATA ARRAY IS 19 WORDS

1 47X (LENGTH TF THE ARRAY IS NOW 17 WORDS) //)

9000 FORMAT (1H1/26I1H 130(1H*)/) 2(1H 40(1H*) 50X 40(1H*)/)

* IH 40(1H*) 18X INPUT DATA 22X 40IIH*)/

* 2(1H 4.C1H*) 53X 43(1H*>/) 26(1H 130.1H*)/))

91^0 FORMATdHl X//50X 5( - ) DATA DECK DIAGNOSTICS 5( - ))

30 FORMAT(X//56X NO FATAL CIAGNOSTICS )9?0C

9 30

940

950

960

971

972

973

9 74

975

9 76

977

978

979

980

981

982

MAT (5</) 5rX —

MAT ( 0++++++++

AND L

MAT ( 0++++++++

BETWFEN 1

X 14A8)

/51X PROCE«=

0 FOR

0 FOR

*

0 FOR

*

3 FOR

3 FOR

3 FOR

0 FOR

0 FOR

0 FOR

FOR

FOR

FOR

FOP

FOR

FOR

FOR

TND

MAT(

MATI/51X PROCE«=SIN_ ThE JOB CONTROL CARD )

MAT(/54X PROCESSING RESTART DATA )

MAK/53X PROCESSING PRCBLtM OPTIONS )

MAT(/54X PROCESSING EDIT OPTIONS )

MATI/53X PROCESSING HYDRAULICS DATA )

MAT(/56X PROCESSING PIN DATA )

MAT(/51X PROCESSING NUCLEAR SYSTEM DATA )

MAT(/52X PROCESSING IDEAL SYSTEM DATA )

MATI/52X PROCESSING ACTUAL SYSTEM DATA )

MATI/53X INITIALIZING PIN PARAMETERS )

MATI/50X PROCESSING REACTOR KINETICS DATA )

MATI/52X END OF INPUT DATA PROCESSING )

— END OF DATA )

CARD 100000 IDJOB = 15

E 3 OR EQ -3 )

CARD 1 0000 NTIM = 15

t 10 INCLJSIVE )

MUST BE GE

MUST BE

INPT0326

INPT0327

INPT0328

INPT0329

INPT0330

INPT03..1

INPT0332

INPTO 333

INPT0334

INPT0335

INPT0336

INPT0337

INPT0333

INPT0339

INPT0340

INPT0341

INPT0342

INPT0343

INPT0344

INPT0345

// INPT0347

INPT0348

INPT0349

INPT0350

INPT0352

INPT0353

INPT0354

INPT0355

INPT0356

INPT0357

INPT0358

INPT0359

INPT0360

INPT0361

INPT0362

INPT0363

INPT0364

INPT0365

INPT0366

INPT0367

INPT0368

INPT0369

INPT0370

INPT0371

INPT0372

INPT0373

INPT0374

INPT0375

INPT0376

SUBROUTINE SSTATE STAT0001

C STAT0002

C (CALLED BY PINSIM) STAT0003

C ******************************************************************STAT0004

C * SSTATE IS THE DRIVER ROUTINE FOR STEADY-STATE CALCULATIONS *STAT0005
C ******************************************************************STAT0006
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c STAT0007

IMPLICIT REAL*1) (A-H 0-7) STAT0008

c STAT 309

COF <iTN/ACTSYS/ IMfcCA XI RESIDL RESACT STAT3310

1 VZF 0 L ESG C-U8I t EACT STAT0011

2 If-PLFL IIPN IAPN INI INA STAT0312

c -TAT001J

c OMFGA NMURAL FREQUENCY OF SYSTEM STAT0014

c XI SYSTEJI DAMPING RATIO STAT0015

r k-^IDL CUKRTNT HEATER RESISTANCE OF IDEAL PIN STAT0016

c RESACT CURRLNT HEATER RESISTANCE OF ACTUAL PIN STAT3017

c VZLRO INITIAL RATE OF CHANGF OF EACT (THIS TIf.b SToTATOOia

c FZFR1 INITIAL VALUE OF EACT (THIS TIME -TEP) STAT0019

c FSUBI DCMANU VOLTAPF FOR FORWARD CALCULATION STAT002"

c E DE JIANO VOLTAGE FOR BACK CALCULATION STAT0021

c FACT PESPCNSE VOLTAGE STAT0322

c IFOLFL ACTUAL YSTE4 FOLLOWING FLAG STAT3023

c IIPN PIN F-(C 1 WHICH IDEAL HTR RESIoT IS LETE^M ISTAT0024

c IAPN PIN FRO 1 WHICH ACTUAL HTR RESIST IS DfcTC:RMSTAT0325
c STAT0026

OMMOJ/CNSTNT/BPKWhR INPFT KWFMW PI oECPHR STAT33-7

c STAT002S

c JPKJifHR - 3412 7 BTL/KW-Hhi STAT0029

c I NPF T - 12 :IN/FT STAT0030

c KWPMjtJ - 1303 KW/MW STAT0 031

c of - 3 1415926 STAT0032

c StCPHH - 3 33 SEC/F-R STAT0033

r -TAT0034

COMMCN/CONTRL/ NF-INS NNUrPN NIDLPN NACTPN STAT0035

1 NCHAN INUCFL IIDLFL IACTFL STAT0036

2 vlTRIPS INF OWX IIPOWX IAPOWX oTAT0037

3 IDBUG NNPINs NIPINS NAPINS STAT0038

4 IDUJIM2 NNCHAN NICHAN NACHAN STAT00-9

c STAT0040

c NPI N - NUMBER OF PINS IN THE PROBLEM STAT0041

c NCHAN -- NUMBER OF COCLANT CHANNELS IN THE PROBLEM STAT0042

c NNUCPN - I D NO CF AVG NUCLFAR PIN STAT0O43

c NIDLPN - I D NO CF REPRE lMTATUVE IDEAL ELLC PIN -TAT0344

c NACTPN - I D NO CF REPRESCNTATUVE ACTUAL tLEC PIN STAT0045

c INUCFL - NUC SYSTEM CONTRCL FLAG STAT0046

c IIDLFL - IDL SYSTEM CONTROL FLAG STAT0047
c IACTFL - ACT SYSTEM CJNTRGL FLAG STAT0048

c INPOWX - NUC POWER CROSS-REFERENCE FLAG STAT0049

c IIPOWX - IDL POWER ChOSS-RtFERENCE FLAG STAT0050

c IAPOWX - ACT POWFR CHOSS-KEFERENCE FLAG STAT0051
c NNPINS - NO OF PINS IN THE NUCLEAR SYSTErV STAT0052

c -IIP INS - NO OF PINS IN THE IDEAL SYSTEM STAT0053
c NAPINS - NO OF PINS IN THE ACTUAL SYSTEM STAT0054

c NNCHAN - NO OF COOLANT CHANNFLS IN THE NUCLEAR SYSTEM STAT0055

c >)ICHAN - NO OF COCLANT CHANNELS IN THE IOEAL SYSTEM STAT0056

c NACHAN - NO OF COCLANT CHANNELS IN THE ACTUAL SYSTEM STAT0057

c STAT0058

COMMON /FVERY/ DELT TAU HRTOSC 5TAT0059

1 LASTUB NTIMST NIN STAT0060

2 NOUT STAT0061

c STAT006?

c DELT - TIMF STEP - SEC STAT0063

c TAU TIME - SEC STAT0064

c HRTOSC - 1/3600 STAT0065

c LASTUB - LAST NODE NUMBFR 5TAT0066

c NTIMST - TIME STEP NUMBER STAT0067

c NIN - INPUT LOGICAL UNIT NUMBtR STAT0068

c SIOUT - OUTPUT LOGICAL UNIT NUMBER STAT0069

c STAT0070
-OMMON/IDLCON/ DTIDL NPBACK NLBACK NNBACK STAT007 1

1 IQFLAG IHFLAG ITFLAG IBCKFL STAT0072

c STAT0073

c IBKCFL - BACK-CALCULATION CONTROL FLAG STAT0074

c NPBACK - BACK-CALCULATION PIN STAT0075
c NLBACK - BACK-CALCULATION LEVEL STAT0076



c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c
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NNBACK - BACK-CALCULAT ICN NUDt-

IQFLA - SURFACE HEAT FLUX CCNTROL FLAG

IHFLAP - SURFACE HEAT T^ANoFE-f COEFFICIENT CONTPOL FLAj

ITFLAr - CCOLANT/jURFACE T_4P_RATURE CCNTSOL FLAG

DTIDL - ELAPSED TIMt BETWEEN BACK-CALCULATIONS

NPT

NT

-UMMPN /IDLLNK/ •vIPC NLQ NPH NLH

VILT NvIT NQ NH

NPQ PIN FROM WHICH URFACE HEA

NLQ - LFVEL FROM WHICH -URFACE HEA

J.PH PIN FROM WHICH -URFACE HEA

NLH - LEVEL FROM WHICH -URrACE h£A

NPT PIN FROM WHICH TEMPERATURE

NLT - LEVEL FR04 Wh ICH TEMPERATURE

NNT - NODF FRJM WHICH TEMPERATURE

NQ - DATA( I) POINTER FOR TABULATED

-JH -• DATA! I) POINTER FOR TABULATED

NT -- DATA(I) POINTER FOR TABULATED

T FLUX IS TAKEN

T FLUX IS TAKEN

T FLUX IS TAKEN

T FLUX IS TAKEN

IS TAKEN

IS TAKEN

IS TAKEN

SURFACC FLUX

SURFACE H

TEMPERATURE

COMMCN/JOBCON/RSTRTM OELRST DELPLT

1 IDJOB NRST NPLT RESTRT

LOGICAL RESTRT

<_TRTM Tl <1E AT WHICH PROBLEM IS TO BE RESTARTED

IDJOB JOB TYPE IDENTIFICATION FLAG

•3ELRST ELAPSFD TIME BETWEEN RESTART RECCRD OUTPUT

NRST NUMBER OF TIME STEPS BETWEEN RESTART RECORD OUTPUT

iJELPLT ELAPSFD Tl 4E BETWEEN PLOT RECORD OUTPUT

NPLT NUMBER OF TIME STEPS BETWhEN PLOT RECORD OUTPUT

RESTRT = TRUE INDICATES A RESTART JCB

COMMCN/NUCCON/OTNUC NNPBCK NNLBCK NNNBCK

1 INQFL INHFL INTFL INBCK

inbck - back-calculation ccntrol flag

nnpbck - back-calculation pin

nnlbck - back-calculaticn lcvel

nnnbck - back-calculation nodt

inqfl - surface heat flux ccntrol flag

inhfl - surface heat transfer coefficient control flag

intfl - coolant/surfacc temperature cqntrcl flag

dtnuc - elapsed time between back-calculations

COMMON /NUCLNK/ NPCN

1 NLTN

NLQN

NNTN

NPHN NLHN NPTN

NQN NHN NTN

WHICH SURFACE HEAT

WHICH SURFACE HEAT

WHICH SURFACE HEAT

WHICH SURFACE HEAT

WHICH TEMPERATURE

WHICH TEMPERATURE

WHICH TEMPERATURE

NTER FOR TABULATED

NTER FOR TABULATED

NTER FOR TABULATED

FLUX IS TAKEN

FLUX IS TAKEN

FLUX IS TAKEN

FLUX IS TAKEN

IS TAKEN

IS TAKEN

IS TAKEN

SURFACE FLUX

SURFACE H

TEMPERATURE

NPQN PIN FROM

NLQN - LFVEL FROM

NPHN PIN FROM

NLHN - LEVEL FROM

NPTN PIN FROM

NLTN - LFVEL FROM

NNTN - NODE FROM

NQN -• DATA(I) POI

NHN -- DATAd ) POI

NTN -- DATAd ) POI

COMMON/ PINFO/ PINLENI 4) PINPOWC 4) POWFAC! 4) ORIFACI 4)

1 IPOW( 4) ISYSI 4) NLVLt 4) NMAT( 4)

2 IGAPFL< 4) INFLAGI 4) NINBEGI 4) NINPO-I 4)

3 NINGAPI 4) IDF0RM(4)

PINLFN - AXIAL LENGTH OF PIN FT

PINPOW - PIN POWER BTJ/SEC

POWFAC - PIN POWER PEAKING FACTOR

ORIFAC - ASSOCIATED COOLANT CHANNEL ORIFICING FACTOR

IPOW - PIN POWER CCNTROL FLAG

STAT0077

3TAT0078

STAT0079

STAT3080

STAT0081

STAT0082

STAT0083

-TAT0084

STAT0085

3TAT0086

STAT3087

STAT0088

STAT0089

STAT0090

STAT0091

STAT0392

STAT0093

STAT0094

STAT0095

STAT0096

STAT0097

STAT0098

STAT0099

STAT0100

STAT0101

STAT0102

STAT0103

STAT0104

STAT0105

STAT0106

STAT0IO7

STAT0108

STAT0109

STAT0110

STAT0 111

STAT0112

STAT0113

STAT0114

STAT0115

STAT0116

STAT0117

STAT0118

STAT0 119

STAT0120

STAT0121

STAT0122

STAT0123

STAT0124

STAT0125

STAT0126

STAT0127

STAT0128

STAT0129

STAT0130

STAT0131

STAT0 132

STAT0133

STAT0134

STAT0135

STAT0 136

STAT0137

STAT0138

STAT0139

STAT0140

staItoiai
STAT0142

STAT0 143

STAT0144

STAT0145

STAT0146
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C ISYS -ID NO OF YST M OF WHICH PIN IS A PART -TAT0147
C NLVL - NO OF AXIAl LEVELS -TAT014H
C NMAT - NO OF MATERIALS IN THE FIN STAT0149
C IGAPFL - GAP CONDUCTIVITY CALCULATIONAL FLAG _TAT0150
C INFLAG - FLUX DEPRESSION/HEATER RESISTANCE FLAG STAT0151
C NINOEG - DATAd) PCINTER FOR INFLAG DATA STAT0152
C NINPCW - DATA(I) POINTEt FOR PIN POWER TAELE STAT0153
C NINGAP - OATA(I) POINTER FOR GAP DATA -TAT3154
C IDFORM - PIN DEFORMATION FLAG STATOl^S
C -TAT0156

COMMPN/PINHFO/HFADH 15) HEAD2(15) HEAD3(15) IUNIT 4AXLIN STAT0157
1 LINE1 LINE2 LINC3 LON-1 LCNG2 LONG3 STAT0158

r STATO159
COMMfN/PINLVL/HTTAM 4 ?0) ZLNGTH( 4 20) P0WLVLI4 20) STAT3163
1 POVPA( 4 20) NNODT( 4 20) NCDWAT( 4 ?0) STAT0161
? NREG( 4 20) NODHTR( 4 20) STAT0162

C

C HTTAw - SURFACE AREA FT**2

C ZLNGTH - AXIAL LENGTH FT

C POWLVL - POWER GFNERATLl) ON THIS LEVEL BTU/SEC STAT0166
C POVPA - AXIAL POWEP FPACTICN STAT0167
C NNODT - NO OF RADIAL NODES STAT0168
C J.ODWAT -ID NO CF ASSOCIATED WATER NODE STAT0169
C JREG - NO OF RADIAL REGICNS STAT0170
C NODHTR -ID NO CF MEATEr. NODE (IDL AND ACT ONLY ) STAT0171

STAT0172
C0MMCN/PGWERS/APNPCW(3) PNUC PIDL PACT STAT0173

1 PNUCO PIDLO PACTO IPN IPI I PA IPT STAT3 174
STAT0175

C APNPOW - SYSTEM AVERAGE PIN P3WER BTU/SEC STAT0176
C PNUC - NUCLEAR SYSTEM POWER MW STAT0177
C PIOL - IDEAL E SYSTEM POWER KW STAT0178
C PACT - ACTUAL E SYSTEM POWER KW STAT0179
C PNUCC - PREVIOUS TIME STEP PNUC STAT0180
C PIDLO - PREVIOUS TINE STEP PIDL STAT0181
C PACTO - PRFVIOUS TIME STEP PACT STAT.182
C IPN - DATAd) POINTER FPR TABULATFD PNUC STAT0163
C IPI - DATA(I) POINTER FOR TABULATED PIDL STAT0184
C I=>A - DATAd) POINTER FOR TABULATEO PACT STAT0185
C STAT0 186

LOMMON /TABLES/ MARK MAXDAT OATA( 1) STAT0187
STAT0183

C JIARK = DATAd) POINTER FOR NCXT AVAILABLE SPACE STAT0189
C MAXDAT = DIMENSION OF OATA (I) ARRAY STAT0190

STAT0191

STAT0192

STAT0 193

STAT0194

STAT0 195

STAT0196

STAT0197

STAT0198

STAT0 199

STAT0200

STAT0201

STAT0202

STAT0203

STAT0204

STAT0205

STAT0206

5TAT0207

STAT0208

STAT0209

STAT0210

STAT0211

STAT0212

STAT0213

S^TcTlS

c

c

c

COMMCN/WHERE/NPIN LVL NCD MAT I PROP
C

C NPIN - PIN

C LVL - LFVEL

C NOD - NODE

C

C

C ******************

C * NUCLFAR SYSTEM *
C ******************

C

1003 CONTINUE

IF(INUCFL EQ -3)GO TO 1002

IFdNJCFL EQ -2 AND IIDLFL CQ 0 )GO TO 1009
IFdNUCFL EQ 0 OR INUCFL EQ -2) GO TO 2000

1001 IFdNUCFL NE -2) GO TO 1009
IF(INBCK NE l)GO TO 1008

IF(INQFL NE -l)GO TO 1009
GO TO 1007

C

C (TWIGLE-CALCULATFD NUCLEAR POWER)
C

GO TO 2000

STAT0163

STAT0164

STAT0165

STAT0216
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* BACK-fALCULATF NUCLEAP YSTE^ POWER *

10C7 POV.PH = PT*ILVL( I-PCN NL CN ) /HT T AW( NPCN NLON )
PMjr = POVcPH*HTTArt(NNPbCK NNLBCK) /POVP A ( NNP BCK N J.LBCK )

1 /POwFAC(NNPBCK)* '"LCPHT/K WP M*/BPK WHR * NNFINS

T TO 1 00 J

1 0 33 CONT I J.UF

PNUC - t I NPOH (-INF CK )/F _ A(F ACIMNUCPM ) *N .IPI NS

1009 CDNTINJ

IF(I NUC LT ! OD-6 ANT INJFL GT 3)
1 NUC = TATA(NQN+1) * HTTAW(NNPBCK NNLBCK) * POWFAL(NNPBCK)
? * NNPINS * SFCPHR / (BPKWHR * KWPMW * POVPA(NNPBCK NNLJCK))

; * CALCULATE AV-RAGC PIN POWER AND DISTRIBUTE POWFR *

APNOOIK 1 ) =PNUC/NN° INS*K V(F MW *E3PK VI HR / ECPHR

3_ 1019 JPIN=1 NPINj

IF(I Y-(MPIN) NF l)GO TO 101J

CALL NfDPOW

101 J CONTINUE

1F( INUCFL tQ -?)G( TO

; *************************

: * IOFAL ELECTRIC SYSTEM *

; *************************

20 0 CONTINUE

IF(IIDLFL EQ 0)GO TC 3000

IF(IIDLFL NE -l)GO T) 2009

IF(IPCKFL NIC l)GO TO 2333

IF(IQFLAC Nr -l)GO TP 2009

; - BACK-CALCULATF IDEAL -YSTEM POWER *

I OVERH = POWLVLINPC NI Q)/HTTAW( NPQ NLQ)
"•IDL = POVERH*HTTAW (NPHACK NLJ ACK )/POVP A( NPB ACK NLBACK)

1 /POWFAC(NPBACK)* SECPHR/BPKWHR * NIPINS

CO TO ?""9

2 001 CONTINUE

^IDL = PINPOW(-IBCKFL)/POWFAC(NIDLPN)*NIPINS

2009 CGNTINUF

IF(PIDL IT 1 OD-6 AND IQFLAG GT 0)
1 PIDL - DATAINQ+1) * HTTAW(NPBACK NLBACK) * POWF AC( N">E ACK)
? * NIPINS * SECPHR / (BPKWHR * POVPAINP3ACK NLBACK))

* CALCULATE AVERAGE PIN POWER AND DISTRIBUTE POWER *
C

C

C

AC3NPP«il<2) = PIDL/NIPIN- * 8PKWHR/SFCPHR

DO 201° NPIN=1 NPINS

IF(ISY (NPIN) NE 2)G0 TO 2019

CALL NODPOW

2019 CONTINUE

IFdNUCFL EQ -2)G0 TC 1001

C

C **************************

C * ACTUAL ELECTRIC SYSTFM *
C **************************

c

3003 CONTINUE

IF(IACTFL EQ 0)GO TO 4000

C

C * DETERMINE ACTUAL SYSTEM POWER *

C

IF(IAPOWX LT -1)

1 PACT=PIDL*DFLOAT(NAPINS/NIPINS)
IFdAPLWX EQ -1 )PACT=PNUC*DFLOAT(NAPINS/NNPINS)*KWPMW

C

C * CALCULATE AVFRAGE PIN POWER AND DISTRIBUTE POWFR *

C

-TAT0217

STAT021-

STAT0219

STAT 220

STAT0221

STAT0222

STAT022.3

STAT 2">4

-TAT3225

STAT022O

-TAT0227

STAT0228

STAT0229

-TAT0230

STAT0231

STAT02C2

-TAT0233

STAT0234

STAT02--

STAT0236

STAT02~7

STAT0238

STAT02J9

-TAT0240

STAT0241

STAT024?

STAT0243

STAT0244

STAT0245

STAT0246

STAT0247

STAT0248

STAT0249

STAT0250

STAT0251

STAT0252

STAT0253

STAT0254

STAT0255

STAT0256

STAT0257

-TAT0258

STAT0259

STAT0260

STAT0261

oTAT02f2

STAT0263

STAT0264

STAT0265

STAT0266

STAT0267

STAT0 268

STAT0269

STAT0270

STAT0271

STAT0272

STAT0273

STAT0274

STAT0275

STAT0276

STAT0277

STAT0278

STAT0279

STAT0280

STAT0281

STAT0282

STAT0283

STAT0284

STAT0285

STAT0286
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331 )

APNP1W( 4)= ACT/NAPIN * OP K WHR/SF CPHR

JU 3319 NPIN-1 NPINS

IF(I Y-(NPIN) NF 3)G0 TL 3019

CALL NC DPOW

CONTINUF

4003 CONTINUE

TAU = 0 3D0

)ELT = 0 OD0

NTI« T = 0

* THF CALL TO STEADY INITIALIZES CHANNEL *

* PRJPF-FTIES AND PIN TEMPERATURES *

c

c

c

c

J003

6003

7000

80 3

IFINCHAN NC 0)CALL STEADY

ONT INUF

CALL TAVER

****************************

* INITIALIZE POWER SYSTFMS *
****************************

CALL -STOUT

IF( I IDLFL

IF(INUCFL

IF( INUC L

IF(INJCFL

IF( I 101 FL

IF(INUCFL

IF(IACTFL

EQ 0)GO TO 6300

EQ -? OR INJCFL EQ

NE 0)CALL NUCNIT

EQ -2)GO TO 8003

NE 0)CALL IDLNIT

EQ -2)GO TJ 6 CO

NF 3)CALL ACTMT

0)CO TO 7000

* OUTPUT SSTATE CHANNLL RESULTS *

IFINCHAN NE 0)CALL SPRT

* OUTPUT SSTAT^ RESTART RECORD *

IF(IDJOB GE 2)CALL S-DUMP

RETURN

END

STAT0287

STAT0?8rt

STAT0289

STAT0290

STAT0291

STAT3292

STAT0293

-TAT0294

STAT029-

STAT0296

STAT0297

STAT0298

STAT0299

STAT0300

STAT0301

STAT0302

3TAT03O3

STAT0304

STAT0305

STAT030-

-TAT0307

STAT3303

STAT'<309

STAT0310

STAT0311

STAT0312

STAT0313

STAT0314

STAT0315

STAT3316

STAT03 17

STAT0318

STAT0319

STAT0320

STAT032.1

STAT0322

STAT0323

STAT0324

STAT0325

STAT0326

STAT0327

STAT0328

5TAT0329

STAT0330

C

C

C

c

c

c

c

c

SUBROUTINE TRAN

(CALLED BY PINSIM)

*****************************************************************

* TRAN IS THF TRAN IENT DRIVER ROUTINE
*************** **************************************************
(CALLS NEXTFP NUCPOW IDLPOW ACTPOW NODPOW LINKIT 3SH20
MOMH20 HTH20 ENTHLW MATRIX EXPLCT MINLUT MAJOUT PLOTIT TRNDMP)

IMPLICIT REAL*8(A-H O-Z)

RFAL*4 TITLE DEL THT EPSSS

TRAN0001

TRAN0002

TRAN0003

*TRAN0004

*TRAN0305

♦TRAN0006

TRAN0007

TRAN0008

TRAN0009

TRAN0010

TRAN0011

TRAN0012

TRAN0013

TRAN0014
COMMCN/CNSTNT/BPKWHR INPFT KWPMW PI SECPHR
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C TRAN00 15

C ^FKVlHP - 341? 7 BTL/KW-hR TRAN3316

C TNPFT - 1<- IN/FT TPAN0017
C KlrFf Vt - 1333 KVl/WA ' TRAN3 18
C PI - 3 1415926 TRAN0019

C SFCPHR - 3^33 ^fcC/FP TRAN3023
C TPAN0021

CO 'MCN/C'NTPL/ NPINS NNUCFN NIDLPN NACTFN T<AN0022
1 NCHAN IJ.UCFL IIDLFL IACTFL TRAN3023
•> NTFIFS INPQWX IIPOWX IAPCVlX TRAN 3"4

1 IDUMM NMPINj NIPIN- NAPINS TRAN0025

h IOUMrV2 NNCHAN N1CHAN NACHAN TRAN0326

C TRAN3027

C NPIN - NUMBER OF PINS IN THb PrOBLTM TRAN0321

C ICHAN - NUMLER OF CPCLANT CHAhNFL- IN THF PROBLEM TRAN 029

r NNUCPN -ID NO CF AVG NUCLEAR PIN TRANOO-O

C NIDLPN - I J NO CF RFPRE_FNTATUVE IDEAL ELEC PIN TRAN3331

C NACTP1 -ID NT PF REP 3FS h. -JT A TUV_ ACTUAL tLEC PI v| TRAN0332

C INJCFL - NUC SY5TCV CfNTRCL FLAG TRAN0033

r IIDLFL - IOL SYSTLM CONT TL FLAP TRAN30 4

r IACTF1 - ACT SYSTEM CONTROL FLAG TRANOO^S

C INPO X - NUC POUER CP3C -FrFE^FNCF FLAP TRAN03-6

C IIIOViX - I JL POWCbt CFOS--KEFrFENCE FLAG TRANO 37

t IAPOWX - ACT POWER CFOS -fiEFFRFNCE FLAP TKAN00T8
C HNPINi - Nn OF PIN IN TFc NUCLEAR SYSTEM TRAN3039

C NIPIN - NO OF PIN- IN THE IDEAL SYSTEM TRAN3340
C NAPINS - NO OF PINS IN TH ACTUAL SYSTEM TRAN0041

C NNCH-VN - NO OF COCLANT CHAN-IELo IN THh NUCLfcAP SYSTEM TRAN0042
C NICHAN - NO O"" COOLANT CHANNELS IN THE IDEAL SYSTEM TRAN3043

C IACHAN - NO Or CLCLANT ChANNFL IN THF ACTUAL SYbT^M TRAN3344
C TRAN3345

CflMCI /EVE<Y/ 3CLT TAU HRTOSC TRAN3046

I LA TJB NTIMST NIN TRAN0347

? NOUT TRAN03F8

C TRAN004^

C 3ELT - TIME STPP - SEC TRAN0050

C TAU TIME - SrC TRAN0051

C HRTO P - 1/T600 TRAN0052

C LASTUB - LAST NODE NUMBFR TRAN0353

C JTIMST - TIME STFP NUMBFR THAN3054

C v|IN - INPUT LOGICAI UNIT NUMBrR TRAN005-
C NOUT - OUTPUT LOGICAL UNIT NUMBER TRAN3056
c TRANOO-7

-OMMPN/JOBCCN/PSTRTtV DELRST DELPLT TRAN0058
1 IDJOB NRST NPLT RtSTTT TRAN0A,">

LOCICAL RESTRT TKAN0060
TPANO 61

TIMF AT WHICH FCCULEM IS TO IE RESTARTFO TRAN006?
JOB TYPE IDENTIFICATION FLAG TRAN0063

FLAPSLD TIME OCTWEFN RESTART RECCRD OUTPJT TRAN00f4
NUMBER OF TIME STEPS BETWEEN RESTART RECORD OUTPUT TRAN0065

ELAPSED TIME BETWEEN PLOT RECORD OUTPUT TRANO0f6

NJMBEP OF THF STEPS BETWEEN PLOT RECORD OUTPUT TRAN30f7

= TRUE INDICATES A RESTART JOB TRAN0068
TRANOOf9

COMMON/OUTCNT/NOUTN J NOUTrVN NOUTPL NOUTRS TRAN3370
* -J.MN_.TP NfVJSTP NR5STP NPLSTP TRAN3071

DMIN DMAJ DRST DPLT TRAN0370
TRAN0073

NUMBER OF rVAJOR EDITS OUTPUT TRAN0074
NUMBER OF MINOR EDITS OUTPUT TRAN0375

NUMBER OF PLOT RECORDS OUTPUT TKAN0076
NUMBER OF RESTART RECORDS OUTPUT TRAN0077
NO TIME STrPS SINCE LAST MINOR EDIT TRAN0078
NO TIME STEPS SINCE LAST KAJGR EDIT TRAN0079
NO TIME STEPS SINCF LAST RESTART RECORDS WRITTEN TRAN0080
N3 TIMF STEPS SINCE LAST PLOT RECORD WRITTEN TRAN0081

ELAPSED TIME SINCE LAST MINOR EOIT TRAN0082
ELAPSFD TIMr SINCE LAST MAJOR EDIT TRAN0083
FLAPSFD TIMF SINCE LAST RESTART RECORDS WRITTEN TRAN0084

c RSTRT4

c IDJOB

c DFl RST

c NP°T

c 1ELPLT

c rH LT

c •(EST-^T

c

*

c

c NPUTMJ

c NOUTMN

c NnUTPL

c NOUTRS

c NMNSTP

c NMJSTP

c NRSSTP

c NPLSTP

c DMIN

c DMAJ

c DRST



c

c

c

c

c

_

c

c

c

c

c

c

c

c

c

c

C

C

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c
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DPLT - FLAP FD TIMF

CO WON/ =>[NFQ/

INCE LAST PLOT F-ECORD WRITTFN

1

PINLENI 4) PINPOWI 4) POWFAC! 4) ORIFAC( 4)
IPOW( +) IoYS{ 4) NLVL( 4) N -IAT ( 4)

I'-APFLI 4) INFLAG! 4) NINBEGI 4) NINPCW( 4)
NINGAPI 4) IDFCRM(4)

PINLPN - AXI

^INPPJK - PIN

->OWF AC - PIN

ORIF AC - A_S

I PC u - UN P'

I SYS - I D

vILVL - NO OI

NMAT - NO 01

ICAPFL - GAP

INFLAP - FLU

iINH_G - OAT.

NINPO ll - DAT

NINGAP - DAT,

IOFOR Jl -PIN

AL L ENGTH OF PIN FT

POWER BTU/SEC

POWER P AKING FACTOR

OCIATfcD COOLANT CHANNEL ORIFICING FACTOR
OWFR CCNTROL FLAG

NO CF SYSTEM CF WHICH PIN IS A PART
F AXIAL LrVEL-

F MATERIALS IN THE PIN

CONDUCTIVITY CALCJLAT IONAL FLAG

X DEPRESSICN/F_ATtR RESISTANCE FLAG
A( I ) PCINTFR FuR INFLAG DATA

Ad) PCINTE- FOR PIN POWER TABLE
A(I) PGINTER FCR GAP DATA

DEFORMATION FLAG

COMMCN/PINHED/HEADK15) HEAD2(15> HCAD3(15) IUNIT MAXLIN
1 LINE1 LINF2 LIME3 L0NG1 L0NG2 L0NG3

POMMCN/PINLVL/HTTAM 4 23) ZLNGTM 4 20) P0WLVL(4 23)
1 POVPA( 4 _0) NNODT( 4 20) NODWAK 4 20)
2 NR£G{ 4 20) NODHTR( 4 20)

HTTAW - SURFACr- AREA FT**2

ZLNGTH - AXIAL LENGTH FT

POWLVL - POWER GENERATED CN THIS LEVEL BTL/SEC
POVPA - AXIAL POWER FRACTION

NNODT - NO OF RACIAL NODE

NODWAT -ID MO CF ASSOCIATED WATER NODE
NREG - NO OF RADIAL REGICNS

NODHTR -ID NO CF HEATER NODE (IDL AND ACT ONLY )

COMMON/PINNOD/RINNCDI 4 20 20) RNOD( 4 20 20) ROTNCD( 4 20 20)
1 TNOD( 4 20 20) TNODO( 4 20 20) O0VP( 4 _0 20)
2 QD0TV( 4 23 20) VQLNOD( 4 20 20) NODMATt 4 20 20)

RINNOD - NODF INNEF RADIUS FT

RNUD - NODF CENTER-CF-MASS RADIUS FT

ROTNOD - NODE OUTER RADIOS FT

TNUD - NODE TEMPERATURE F

TNODO - PREVIOUS TIME STEP TNOD

QOVP - RADIAL POWEH. FRACTION

300TV - HEAT GENERATION RATE BTU/SEC
VOLNCD - NODE VOLUME FT**_

NODMAT -ID NO CF NODE MATERIAL

COMMCN /MAJOR/ DELMAJ NiVJOUT NMAJ

3ELMAJ - ELAPSED TIME BETWEEN MAJOR CDITS
NMJOUT - DEVICE TO WHICH .VAJOR EDITS ARE ROUTED
NMAJ - NUMER OF TIME STEPS BETWEEN MAJOF EDITS

OMMON /MINOR/ DELMIN FMTrVIN(12) MINLCCI9) MINHEDI6 9)
* INOX(^ 9) NMNOUT NMIN

3ELMIN - ELAPSED TIME BETWEEN MINOR EDITS
-MTMIN - ARRAY USED TO DEFINE MINOR EDIT FORMAT
MINLOC - ARRAY THAT HOLDS CORE ADDRESSES OF MINOR EDIT VARIABLE.
MINHED - ARRAY THAT HOLDS MINOR EDIT COLUMN HEADERS
INDX - MINOR EDIT VARIABLE INDICES
NMNOUT - DEVICE TO WHICH MINOR EDITS ARE ROUTED
NMIN - NUMBER OF TIME STEPS ELAPSED BETWEEN MINOR EDITS
NUMMIN - NUMBER OF MINOR EDIT VARIABLES

TRAN008-

TRAN3386

TFAN0087

TRAN3088

TRAN0089

TRAN">090

TRAN309 1

TRAN0092

TRAN009„

TRAN0394

TRAN3095

TRAN0096

TRAN0097

TRAN3098

TRAN0099

TRAN0100

TRAN0 10 1

TRAN0102

TRAN0103

TRAN0104

TRANOlOb

TRAN0106

TKAN0107

TRAN0108

TRAN0109

TRAN3110

TRANO111

TRAN0112

TRANO113

TRAN0114

TRAN3115

TRAN0116

TRAN0117

TRANO118

TRAN0119

TRANO120

TRAN0121

TRAN0122

TRANO123

TRANO124

TRAN0125

TRANO126

TRAN0127

TRAN0128

TRAN0129

TRAN0130

TRAN0I31

TRAN0132

TRAN0133

TRANO134

TRANO135

TRANO136

TRANO137

TRAN3138

TRAN0139

TRAN0140

TRAN0141

TRANO142

TRAN0143

TRANO144

TRANO145

TRANO146

TRANO147

TRANO148

TRANO149

TRAN0150

TRANO151

TRANO152

TRANO153

TRANO154



c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c
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CCMMCN/POINTR/ DELTBC NUMSAV NDM-AV

JFLTflC = HYORAULICS TIMF-AVERAGING PERIOD

lljvi^AV = DIMENSION OF HYDRAULICS TIME-AVG ARRAYS

NDMSAV = DIMENSION OF POWER BACK-CALC TIME-AVG ARRAYS

COMMCN/POWERS/APNPCW (3) ^NUC PIDL PACT

1 PNJCO PIDLO PACTO IPN

APNPCW - SYSTEM AVERAGE FIN POWER BTU/SEC

PN )C - NUCLEAR SYSTEM PJrfLR MW

PIDL - IDEAL F SYSTEM FCWER KW

PACT - ACTUAL E SYSTEM POWER KW

PNUCG - PREVIOUS TIMC ST_P PNUC

PIDLO - PREVIOUS TIME STEP PIDL

PACTC - PREVIOUS TIME STEP PACT

IPN - DATAd) POINTER FOR TABULATED PNUC

IPI - DATA!I) POINTER FOR TABULATED PIDL

IPA - DATA(I) POINTER FOR TABULATED PACT

IPI IPA IPT

COMMCN/PROBID/TITLEd ) DEL THT EPSSS NSS IFEED INPTF

TITLF - PROBLFM TITLE

DEL - CONVERGENCE LIMITS

THT - TIME DIFFERENCING PARAMETER

NSS - STEADY SEARCH FLAG

IFEED - TEMPERATURE/POWER FEEDBACK FLAG

INPTF - INITIAL FLUX INPUT FLAG

COMMON / STATUS / VlARNFD NOGO

LOGICAL NOGO WARNED

TIMEX

NOGO

ELAPSED PROBLEM TIME

TRUE MEANS PROBLEM FAILURE

COMMON /TABLES/ MARK MAXCAT DATA! 1)

COMMON/TIMER/TIMEdO) DTMIN(IO) DTMAX(IO) ENDT NTIM ITIMFL(IO)

TIMF _ TIMF AT BEGINNING CF TIME STEP GROUP SEC

3TMIN - MINIMUM STEP SIZE SEC

DTMAX - MAXIMUM STEP SIZE SEC

ENDT - END-OF-PROBLEM TIME SEC

NTIM - NO OF TIME STEP GROUPS

ITIMFL - STEP SIZE CALCUATION FLAG

COMMCN/WHERE/NPIN LVL NOC MAT I PROP

NPIN - PIN

LVL - LEVEL

NOD - NODE

COMMON /WHICH/ BREAKE METHOD

COMMON/WHICHN/NFRST NLAST

* INITIALIZE OUTPUT COUNTERS *

IF (RESTRT) GO TO 10

NMNSTP=1

NMJSTP=l

NRSSTP=1

NPLSTP=1

IT = ITIMFLI1)

IF(IT FQ 1 OR IT EQ 2)DTSIZE=DTMIN<1)

TRANO155

TRAN0156

TKAN0157

TRAN0158

TRAN0159

TRAN01GO

TRAN0161

TRAN0162

TRANO163

TRAN0164

TRANO165

TRANO166

TRAN0167

TRAN3168

TRANO169

TRANO170

TRAN0171

TRAN0172

TRANO173

TRANOI 74

TRANO175

TRAN0176

TRAN0177

TRANO178

TRAN0179

TRAN0180

TRANO18 1

TRANO182

TRANO183

TRAN0184

TRAN0185

TRANO186

TRANO187

TRAN0188

TRAN0189

TRAN0190

TRAN0191

TRAN0192

TRAN0193

TRAN0194

TRANO195

TRAN0196

TRAN0197

TRANO198

TRAN0199

TRAN0200

TRAN020I

TRAN0202

TRAN0203

TRAN0204

TRAN0205

TRAN0206

TRAN0207

TRAN0203

TRAN0209

TRAN0210

TRAN3211

TRAN0212

TRAN0213

TRAN0214

TRAN0215

TRAN0216

TRANO217

TRAN0218

TRAN0219

TRAN0220

TRAN0221

TRAN0222

TRAN0223

TRAN0224



c

c

c

c

c

c

c

c

c

IF(IT FQ 3)DTSIZL-DTMAX(1)
3MIN- JT'-I Z*7

~>MAJ = 3TSI7

DPST=3T I7E

JPLT=DT I 7F

i«RITE(6 93 f )

* IITF OUT PLOT RFCOPO *

IFINVIN NF 0 0-3 DELWIN NF C
IFINPLT NF 3 O"! DELPLT NF C

**** *<******************

<- PFGI J ITFRATICN LOOP *
************************
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ODOjCALt M INOUT

"OOICALL PLOTIT

103 CONTTNJt

* DETLPJIINr TIME STFO 0 I ZE AND UPDATF PhOELEM TIMC *

CALL NFXTEP

IF(TAU Gt ENDT)GO TC 8>J9

********************** ********************

* UPPATF CHANNEL BCUNDARY CONDITITNS ANC *
* irATFP PROPERTIES AND ET UP MCNENTUM *
* FQUATION TFRMS *
******************************************

IF(NCHAN EQ 0)CO TC 1_33

C

c

c

c

c

c

c

1 000

100 1

IF(DELTRC GT

IFIDELTBC LE

CALL SSH20

CALL M0MH20

0 ODO)CALL LINKIT

0 3DOCALL INLNK

******************

* NUCLFAR SYSTFM *

******************

CONTINUF

IF(INUCFL EJ

IFdNUCFL EQ

IF(INJCFL ro

CONT INUF

CO TO 1001

-3)G0 TO 1002

-2 ANC IIDLFL EU 3)GO TO 100 1
0 OR INUCFL EQ -2)GO TO 2300

(TWICL-CALCULATEO NUCLEAR POWER)

1002 CONTINUE

IF{NTIMST EQ 1 AND NSo EQ 0) CALL KSERCI
CALL JTRAN

GO TO 2300

.003 CONTINUF

CALL NUCPOW

* CALCULATE AVERAPE PIN POWER DISTRIBUTE POWER *
* AND DFTERMINE PIN TEMPERATURE DISTRIBUTIONS *

APNPOW(l)=PNUC/NNPINS*KWPMW*BPKWHR/SECPhR
DO 1019 NPIN=I NPINS

IFdSYS(NPIN) NE 1)GO TO 1019
CALL NODPOW

NFRST _ NPIN

NLAST = NPIN

CALL PINTFN

TRANO225

TRAN3226

TRAN^227

TRANO228

TRAN3229

TRAN023

TRAN0231

TRAN02 2

TRAN0233

TRAN0P34

TRAN"? b

TKAN3236

TRAN02o7

TRAN0230

TPAN3239

TRAN0243

TPAN0241

TRAN0242

TRAN024„

TKAN0244

TRAN0245

TRAN0246

TRAN0247

TRAN0248

TRAN0249

TRAN0250

TRAN32j1

TRAN0252

TRAN0251

TRAN3254

THAN0255

TRAN0256

TRAN3257

TRAN0258

TRAN0259

TRAN0263

TRAN0261

TRAN0262

TRAN"263

TRAN02C4

TRAN0265

TRAN32CC

TRAN0267

TRAN3268

TRAN026 i

TRAN0270

TRAN0271

TRAN0272

TRAN0?7_

TRAN0274

TRAN0275

TRAN0276

TRAN0277

TRAN0278

TRANj279

TRAN0280

TRAN028I

TRAN0282

TRAN0283

TRAN0284

TRAN0285

TRAN0286

TRAN0287

TRAN0288

TRAN0289

TRAN0290

TRAN029I

TRAN0292

TRAN0293



1019 CONTINUE

IF ( IN JCFl EO - )G0 TO

*************************

* IDEAL ^LFCTPIC SYSTFM *

< **< a********************

?C0"1 CONTINUE

If(II3LFL '3 0)GC TC j

I ALL IDLPOV

325

* CALCULATF AV TA E FIN PClfcR OlSTRIbUTC POfcFF

I * AN_, DLTERMIN PIN TT/fPRATUF-F DISTRIBUTION-.

AONPPWt?) =P IDL/NIP INS*PPKWHR/_.CCPHR

>P 19 NPIN=1 NPINS

IF(ISYS(NPIN) NC 2)G0

CALL N03P0A

JFP T = NPIN

-ILA T - MPIN

CALL PINTfiN

231P CTNTINUr

IF(INUCFL EO -2)CO TO

T 3 019

1031

*******-******** *********<•*

ACTUAL ELECTRIC SYSTEM *

**-********************< ***

3003 PPNTIJUt

IT(IACTFL CQ 0)GO TCI 4'

CALL ACTPOJY

* CALCULATE AVFRAGF FIN POWFR DISTRIBUTE POWER *

* AND DFTERMINF pin TCMPERATURF DISTRIBUTIONS *

APNPCW(3)=PACT/NAPINo*BPKWHR/SECPHR

)0 3019 NPIN=1 NPINS

IF(I Y (NPIN) NE 3)GO TP 319

CALL NODPOW

JFRST = NPIN

NLAoT = (PIN

CALL PINTFN

.319 CONTINUE

* UPDATE PRFVIOUS-TIVE-STEP TEMPERATURES *

4000 LONTIMUE

00 99 N=l NPINS

NL=NLVL(N)

TP 99 L=l NL

f N=MNODT(N L)

30 99 M=l NN

99 TN0DP(N L M)=TN0D(N L M)

*****************************

* UPDATF CHANNEL CCNDITICNS *

* AND SOLVF EQUATICNS *

*****************************

IF(NCHAN CQ 0)GO TO 5000

T (AN029 +

TRAN029S

TRAN029C

TRAN0297

TRAN0298

TRAN0299

TRAN0"*00

TPAN0301

TRAN0302

TKAN03nl

TRAN0334

TRAN030-.

TRAN0336

TRAN0307

TKAN0308

TRAN33 9

TRAN0310

TRANO-1 1

TRAN3312

TRAN03 13

TRAN0314

THAN3315

TRAN3316

TRAN0317

TRAN0318

TRAN0319

TRAN0320

TRAN0321

TRAN""22

TRAN3323

TRAN0324

TRAN0325

Tf AN0326

TRAN0327

TRAN0328

TRAN0329

TRAN0~_0

TRAN0331

TRAN033?

TRANO C3

TRAN0334

TRAN0335

TRANO 6

TRAN0337

TRAN0338

TRAN3339

TRAN0340

TRAN0341

TRAN3342

TRAN0343

TRAN0344

TRAN0345

TRAN0346

TRAN0347

TRAN0348

TRAN0349

TRAN0350

TRAN0351

TRAN035?

TRAN0353

TRAN0354

TRAN0-55

TRAN0356

TRAN0357

TRAN0358

TRAN0359

TRAN0360

TRAN036 1

TRAN0362

TRAN0363
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CALL ENTHLW

IF(METHOD EQ 0)CALL MATRIX

IF( 1ETHOD FQ DCALL EXPLCT

5003 CONTINUC

* COMPUTP AVERAGE REGICN TEMPERATURES *

CALL TAVFR

c

c

c

c

c

c

c

******************

* OUTPUT RESULTS *

******************

NMM_>TP=NMNSTP+1

NMJSTP=NMJSTP+1

NRSSTP=NPSaTP4I

NPLSTP=NPLSTP*1

DMIN = DMIN + DELT

3MAJ = DMAJ * DELT

3RST = DRST + DELT

DPLT = 9PLT + DFLT

: * MINOR EDIT *

IF(NMNSTP LT NMIN1GO TO 6C00

IFIDMIN LT DELMIN)GO TO 6000

IFINMIN EQ 3 AND DELMIN EG 0 0D0)GO TO 6000
NOUTMN = NCUTMN + 1

CALL MINOUT

J.MNSTP = 1

DMIN = DELT

: * MAJOR EDIT *

6000 IFINFVJSTP LT NMAJ)GO TO 7C00

IF(DMAJ LT DELJ|AJ)GC TO 7C00

IF(NMAJ EQ 0 AND DELMAJ EQ 0 0D0)GO TO 7000
NOUTMJ = NOUTMJ 4 1

CALL MAJCUT

NMJSTP = 1

DMAJ = DELT

: * PLOT RECORD *

7000 CONTINUE

IFINPLSTP LT NPLT1GO TO 8C0O

IFIDPLT LT DELPLT)GO TO 8000

IF(NPLT FQ 0 AND DELPLT EG 0 0D0)GO TO 8000
JOUTPL = NOUTPL + 1

CALL PLOTIT

NPLSTP = 1

DPLT = DELT

: * RESTART RECORD *

8003 CONTINUE

IF(NRSSTP LT NRSTjGO TO 8999

IF(ORST LT DELF»ST)GO TO 8999

IFCNKST FQ 0 AND DELRST EQ 0 0O0)GO TO 8999
NOUTRS = NOUTRS * 1

CALL TRNDMP

NRSSTP = 1

DRST = DELT

8999 CONTINUE

IF(NCGO)GO TO 999

C

c

IFCTAU LE ENDT)GO TO 100

TRAN3364

TRAN0365

TRAN0366

TRAN0367

TRAN3363

TRAN03f9

TRAN0370

TRAN0371

TRAN037?

TRAN0373

TRAN0374

TRAN0375

TRAN0376

TRAN0377

TRAN0378

TRAN0J79

TRAN3380

TRAN0381

TRANO382

TRAN0383

TRAN0384

TRAN0^<85

TRAN0386

TRAN0387

TRAN0308

TRAN0389

TRAN0390

TRAN0391

TRAN0392

TRAN0393

TRAN0394

TRAN0395

TRAN0396

TRAN0397

TRAN0398

TRAN0399

TRAN0400

TRAN040 1

TRAN0402

TRAN0403

TRAN0404

TRAN0405

TRAN0406

TRAN0407

TRAN0408

TRAN0409

TRAN0410

TRAN0411

TRAN0412

TRAN0413

TRAN0414

TRAN0415

TRAN0416

TRAN0417

TRAN0418

TRAN0419

TRAN0420

TRAN042I

TRAN0422

TRAN0423

TRAN0424

TRAN0425

TRAN0426

TRAN0427

TRAN0428

TRAN0429

TRAN0430

TRANO431

TRAN0432

TRAN0433
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RITE(6 093)

1003 F0R4AT(IH1 9(/) 24(131( * )/) 2(4l( * )

1 41( * ) loX TRAN IENT OUTPUT 18X 40(

? 2(41( * ) 50X 40( * )/) *4(131( * )/))

OPMATdHl 9(/) 24(131( * )/) 2(41( * )

41( * ) 16X END CF TRANSIENT 18X 40(

2(41( * ) 50X 40( * )/) 24(131( * )/))

50X 40(

* )/

)/)

)/)9090 50X 40(

* )/

MAKE SURF LAST

AMD PUT AN END

IF ( IOJO LT

CALL BUFWfcF (1

CALL DUFDLY (1

RETURN

PLOT CR RESTART RECORD

OF FILE MARK ON FILE 1

2) RETURN

IOLM1 IDUM2 IMDONE

IDUM1 I0UM2 IMDONE

HAS BEEN WRITTEN

ICOLNT)

ICOUNT)

99 J W (ITEI6 9999)

STOP

3999 FORMAT!1H1

1 50( * )

2 5*( * )

3 2(53( * )

END

24(130( * )/) 2{c0( * ) 29X 50( * )/)

JOB TERMINATED IN TRAN 50( * )/

NOGO HAD BEEN SET 0( * )/

29X 50( * )/) 24(130( * )/))

C

C

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

PINSIM MAIN

IMPLICIT REAL*8 (A-H O-Z)

COMMCN/JOBCON/RSTRTM DELRST DELPLT

I IDJOB

LOGICAL RESTRT

NRST NPLT RESTRT

RSTRTM TIME AT WHICH PROBLEM IS TO BE RESTARTED

IDJOB JOB TYPE IDENTIFICATION FLAG

DELRST ELAPSFD TIME BETWEEN RESTART RECORD OUTPUT

NRST NUMBER OF TIME STEPS OETWEEN RESTART RECORD OUTPJT

DELPLT ELAPSED TIME BETWEEN PLOT RECORD OUTPUT

NPLT NUMBFR OF TIME STEPS BETWEEN PLOT RECORD OUTPUT

RFSTRT = TRUE INDICATES A RESTART JOB

COMMON/SCRTCH/NCASE NOTY IERROR MAXTMP TEMP<5500» TABLE(10000)

NOTY = DIMENSION CF THE TABLE ARRAY (INITIALLY)

(NOTY IS INITIALIZED BELOW)

MAXTMP = OIMENSICN CF TEMP ARRAY

TEMP = SCRATCH SPACE FOR SUBROUTINE INP2

TABLE = SCRATCH SPACE FCR SUBROUTINE INP

COMMON / STATUS / WARNFD NOGO

LOGICAL NOGO WARNEC

WARNED

NOGO

TRUE

TRUE

MEANS POSSIBLE PROBLEM ERROR

MEANS PROBLEM FAILURE

COMMON /TABLES/ MARK MAXCAT XY( 5000)

MARK = DATAd) POINTER FOR NEXT AVAILABLE SPACE

TRAN3434

TRAN3435

TRAN0436

TRAN0437

TSAN0438

TRAN0439

TRAN0440

TRAN0441

TRAN0442

TRAN0443

TRAN0444

TRAN0445

TRAN0446

TRAN0447

TRAN0448

TRAN0449

TRAN0450

TRAN0451

TRAN0452

TRANO453

TRAN0454

TRAN0455

TRAN0456

TRAN0457

TRAN0458

TRAN0459

PNSM0001

PNSM0002

PNSM0003

PNSM0004

PNSM0005

PNSM0006

PNSM0007

PNSM0008

PNSM0009

PNSMOO10

PNSM0011

PNSM0012

PNSMOO13

PNSM0014

PNSMOO15

PNSM0016

PNSMOO17

PNSM0021

PNSM0022

PNSM0023

PNSM0024

PNSM0025

PNSM0026

PNSM0027

PNSM0028

PNSM0029

PNSM0030

PNSM0031
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1AXDAT DIMENSION OF DATA (I) ARRAY

(IGNORE UNDEPFLO*S)

CALL CPRSFT(20t3 ?5r? -1 1)

* INITIALIZE VARIAELT CCMMON BLOCK SIZE

/SCRTCH

vlAXTM™ - 5533

JOTY - 10000

/TA3LFS/

MARK = 1

MAXDAT = 533

/STATUS/

NOGO- FALSF

*AFNED= FALSE

* DP INPUT AND INITIALIZATION *

CALL INOUT

IF (NOCO) GO TO C9

IF (REoTRT) GO TO 10

* CALCULATE STFADY STATT DISTRIBUTIONS *

CALL SSTATP

IF(IDJP3 FQ 0)STOP

IF(NCfO)GO TO 99

* PERFORM TTANSIENT CALCULATIONS *

13 CALL TPAN

STOP

99 RlTE(f 9999)

TOP

9999 FORMATdHl 24(130( * )/) 2(50( * ) 29X 50 ( * )/)

1 50( * ) JCB TERMINATED IN MAIN 50( * )/

? 50( * ) NOGC HAD PTEN oET 50( * )/

3 ?(b0( * ) 29X 50( * )/) 24(130( * )/))

FND

PNSM33^2

PNSM0333

PNSM0034

PNSM 033

PNSM0036

PNS"3 03 7

pnsm 3 a

PNSM003J

PNSM 341

PNSM 34?

PNSM3043

PNjM0044

PNoM004b

PNSM004

PNjM 347

PNo-1 343

PNSM0349

PNoM3053

PNSM0351

PN-.M005?

PNSM3354

PNSK 305a

PNSM305f

PNSM0057

PNSM0058

PNSM335j

PNSM0360

PNSMO^fcl

PNoM33f ?

PNSMOOt 3

PNSM3364

PNSM0OC5

PNSM00G6

PNSM 067

PNSM0068

PNSM0069

PNSM"070

PNSM0071

PNSM0372

PNSM0373

PN jrV0074

PNSMO 75

PNSM007C

PNSM0077

PNSM0078
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