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ARSTRACT

Title of Thesis?: The Lewis Matheson Method On Comrputer
William Ravmond Castners Master of Sciences, 1983

Theeis directed bue! Professor Johm E. McCormich

Lewis and Mathesons in the earlw 1930’sy develored =
manual calculation technicue for the solution of
multicomronent distillation wroblems., The obdect of this
study was to see if there would be any asdvantase to using
the Lewis-~Matheson methods once incorrorated onto 3
comrutery over current multicomronent distillation solution
techniques., The immedizte advantage of using the L-M
techniaque is that it reaquires fewer rreliminary caleculstions
than other comruter methods., It was fournd that the L-M
technieue uses azbout half the execution time of 2 turicel
Newton-Rarhson rrodrame while usindg onlw one tenth the
comruter core (memory)., This was not intended to be &
direct comrarisons howeversy since the Newton-Rashson rrodram
used is @ far more ridorous rFrogram that taskes into account
the column energy balarcey side streamsy multisrle feedss and
manw condenser tures., It waes concluded thst the accurscy of
the L-M technicue was rnot imeproved in the transformstion to
3 comruter rrodram the rroblem area still being the sbilitw
to achieve 8 converded solution. Another rroblem ares was
found to be conversion difficulties when the feed kew ratio

is close to the distillate or bottoms kew ratio.
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INTRODUCTION
The obdect of this study was to develor 3 comruter
Frogram to aid in the solution of multicomronent
distillation rroblems. What sets this rrodgrem arart from

other currently avalisble srogrems is that this srogram is

based om an old and relstivily straight fowasrd manual
calculation technigue. The rezsson for attemrting this is to
combine the advantades of both manusl and comruter
calculation technicue a3nd 2t the same time eliminating some
of the dissdvantases of hoth.

The semirigorous solution method used was the
Lewis-Matheson techrniguelll, When wusing the Lewis-Matheson
arrroch one sroceeds by taking 3 msterizl bslance around the
tory and bottoms of the tower:

| Overall Tor! V=sL+D=L{(R+1) (1)
Comronent Tor! V2 Yis2=L Xisrl + D Xird (2)
Overzll Bottom! B + Vb = Lb (3
Comrornent Bottom!

B Xisdb + Vbnr—-1 Yiryn—-1 = Lbn-2 Xirn-2 (4)

These eauations can be combined and rearrandged to wield!

Yisrmdl=(L/V)Xiyn + (D/U)Xied (5)
Xism—-1=(Vb/Lb)Yism + (R/LDYXirD (&)
Where!

Uz=molar flow of varor ugp the column from feed stadge.

L=molar flow of licuid down the column from tor.

I=molar distillate rate.

R=reflux ratio=L/D
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Yisn=Varor mole fraction of comronent i 2t stadge .,

Xisym=liquid mole fraction of comronent i a2t stade m,

Vb=molar flow of varor ur the column from reboiler.

Lb=molar flow of liguid down the column from feed
stadge.

E=bottoms molar flow rate.
Equation (5) is the materizal balance ecuation that relates
the comrosition of the licuid on 2 stadge to the comrosition
of the varor in the next louwer stasge in the enriching
section of the column., Eauation (6) relastes the comrosition
of the wvaror in @ stadge to the licuid comrosition in the
mext higher stage in the strirrping section, BRoth eauations
(5) and (&) are based on & msterial balance around the ends
of the column. Roth equations assume constant molar
overflows that is:

Li=L2=L3=L4=... =L

V2=Y3=yY4=yY5=,,, =V

Lbrn-2=Lbn-3=Lbn-4=,.,., =Lb

Vbn~1=Vbn-2=Vbn-3=.,., =Vb
The varor and lieuid comrosition leasving & stade are related
by the equlibrium relsation:

Ki=Yi/Xi.
Using this Lewis-Matheson arrroach stade to stade
ealculations are carried out from the condensers and the
equilibrium stage reboilers to the feed stade., The bottoms
and distillate nonkew comrosition is adJustedy throusgh the

use of an sldorithmy bw trizl and error until the feed



comrosition matches., A more detsiled discussion of the
Lewis~-Matheson arrroach follows in the main text.

There are manw comruter rrosgrams for distillation
calculations avaliable todayy but adarting the

Lewis-Matheson method wields some advantasges over these
rrodramsl2], If one wuses the Lewis-Matheson rrogram one
needs to srecify the pressure change rer stader the initial
feedy distillatesr and bottoms comrosition and flow rate.
Equlibrium data must a3lso be surrlied., If one wishes to use
one of the other semiridgorous comruter erograms one will
also have to srecifw the feed stadge locstions and the numher
of eaulibrium stadges. The Lewis-Matheson technicue gives
the number of stades and feed rlate location a8s rart of the

outrut ., No enthzlre data is required slso beczuse constant

molar overflow 1s assumed. This pFrodram a8lso has an
advantadge in that it is small enough that it could rrobably
te used in & hand held rrodgramsble cslculstor.

Since this L-M rrodram was written for the rurrose of
exrloring anw advantades of the L-M techrniaue over current
matrix methode it has many constraints. These constraints
are! 3 total condensery 2 single bubble roint (or dew roint)
feeds an equilibrium stade reboilery sustems must be idezl,
and there are no side streams.

The rrodgram wss tested adeginst many examrles of
Lewis~-Matheson ture calculstions found in the literaturef
The #srogram outrut was also comreared to 8 ridorous

distilation Frogram (DISTL) using the Newtorn-Rarhson
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arFTOaCh,
The rrodram was 2lso tested to see if varving the
orerational (i.e. Reflux ratio) and converdence rarameters
would imrrove its accuracyg. The effect of the orerationzl

rarameters does not Just srrly to the results of the rrodgram

but to the Lewis-Matheson method in demeral.,
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CHAFPTER I

THEORY AND PROGRAMING LOGIC

Two common methode for solving multicomronent
distillation rroblemss with comristers, are the
Linmear-Aldebra method and the Newton-Rarhson method.

Another common comruter method is that of Thiele-Geddesy [3]
which solves the material bslance and enerdgyg balance in &
comrletelw decourled mannery but since this is not 3 matriu
method it is not within the score of this rarer, Both of
the first two methods involve the wuse of matrices +to
recalculate the materisl and enerdw balances for each stasge
in the column simultanecuslu. These two matrix methods
still irmvolve iterative caslculations since the ogriginzl
estimate of +the comrosition throughout the column is only
arrroximate, The rroblem must be solved manw timesy each
time using the normalized solution for the comrosition on
each stage from the Frrevious iterstiorn &8s the initial
comrosition for the mext .

The Linear-Algebra Method has been irn use since 19664
whens Wang and Henkel4l rublished a8 rarer on the technicue
as srrlied to multicomronent distillatiom. Like most matrix
method Frograms the Linear—-Aldebra method recuires
rreliminary  thand calculations to estimate +the number of
étaSESv feed stade locationr and the external reflux ratio,
To establish the internal flow rates constant molar overflow
is usuzlly assumedsy as 1t is im the Lewis-Matheson

techniue.,
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When seeking a8 solution using the Linear-Alsebra method
the first comrutational ster is to write the material
bzlance for 8 stadge!

Lrs Xism + VU Yienm = Ln=-1 Xisn-1 4+ Vn+l Yisntl

+ Fr Xienf
Thens
rearandgindg and eliminating Yisn by using?

Yirm = Kisn Xirn
one dets?

(Lrn—1) Xisn-1 - (Ln + VUn Rirn) Xivn

+ (Vn+l Kirn41) Xientl = -Fn Xisnf
Where n is incremented doing down the column. The materisl
balance equation is sut into matrix form with the
coefficients of X forming 8 tridisgonsl matrix and Xisn
forming the column vector. The rroduct of the coefficient
matrix snd the X vector is ecual to the column vector form
of the left hand term of the materisal balance ecuation.
This feed vector is zero everwwhere excert a3t the feed
stazge. Next 3 matrix equation is set ur for each comronent.

The materizal balance matrix equation is then solved for

the X vector by conventional techniaques such a2s Gaussian
elimination. Ornce the X vector 1is calculsted for 3zll
comronents the mole fractions are addusteds to comrensate
for any nesgative valuesy and rnormalized so that their sum is
unity., From the comrositions the temrerature throughoutlt the
column 1is calculated, From +the temrerzture Frofile the

enerdgy balance for the column is calculatedsy asdgain by matrix
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methodsy for the varor flow rates astisined, With the varor
flow rates the corresronding liéuid flow rates are foundi
then the new 1liguid flow rates are wused to urdate the
original materiszl baslance matrix and the entire rrocess is
rereated. Iterations continue until the rrogram converdes
to within s#reset tolersances. There are no guarantees that
this method will converdge becsuse the eauations s&re
decourled and no acceleration technicue 1s used,

The Newton—-Rarhson method is similar to the
Linear-Aldebra method excert that the design ecuastions are
used in discrerancsg function form 2nd are 211 solved
simultaneocusly.

Comronent materizl balance!

Fl(ism) = (1 + S8in/Lr) lisn + (1 + Svn/Vn) virn

- lisa=1 = visntl -~ firn = 0
Where the feed rate is zero everuwhere xeert the fTeed

stade.

Feulibrium relstionshiry derived from the definition of the
varor rFhase Murrhree stade efficiencu!
F2(isn) = Nn (Vri/Ln) Kisn lisn - wvisn + (1 — Nnm)
(Vrn/Vn+l) visntl = 0
Ernerdy balance?
F3(r) = (Ln + S1Im) bn + (Un + Svn) Hr - Ln~-1 hn-1 +
VUri+l Hrttl - Fro hfn ~Gn = 0
The next ster is the kew to the Newton-Rarhson method. Esach
of the desidgn eauations is limearized by rerresenting each

eauation by a8 two term Taslor‘s series, By making the
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desidn eauations lineary converdence accelerates 383 &
sglution is asrrosched. As will be seen latery converdence
is one of the mador rroblems when wsing the Lewis-Matheson
method., It should be noted at this roint that the resulting
derivatives from the Tazlor exransion must be evalusted
rumerically by the comrutersy which further comrlicates the
rroblem, In the Newton-Rarhson rrogram used the derivatives
of K with resrect to T are evaluated analstically beczuse
the K values are redressed into a3 rolzrnomial.

s in the Linear-Algebra method, the linmearized design
eauations are rut into metrixx form, The mstrin ecuations
are thern solved buw conventiornal technicues for corrections
that are used to revise the comronentizl varory licuidrs and
temrerature srofiles within the column. The srocess is then
rereated. Iteration continues until & coherent solution is
reachedl5].

At the other extreme from the very ridgorous comruter
techniaues for distillation solutions we have sdrarhical
techniaues used by engineers since the‘earlw rart of this
century. The advantadge of grarhical methods, like
McCabe~Thiele and Fornchon-Savaritsy is that thew are gsimrles
fast and reasonably sccurate, The Ponchon-8avarit wmethod
even works well with nonidesl solutions since the
eruilibrium and enthzlry deta are theoretically comrlete.
The maJor rroblem with these technicues 1is that thew are
desidned for binarwe sustems.

The imretus behind this investidation was to seebk 3



Fade 4
comrromise between the extreme comrlexite of conventionsl
comruter technicues and the sreed and simrlicits of the
dgrarhical methods. The rrodgram develored has the advantages
of the dgrarhical technicues in that no rFreliminary
calculations are recuired to use ity 3nd it wields
reasonably accurate solutions. The Lewis-Mztheson srodram
also has the advantades of the comruter methods in that it
is a semiridorous method and can handle ideal multicomrorent
Froblems.,

Az was stated in the inmtroduction the Lewig-Mathesony
on whicnh the thecis rrodram is foundedr is basicalle a stade
to stade eaulibrium-material balance cslculstion. The mador
sssumrtion inm the Lewigs—-Matheson aerproachy which sets it
arart from more ridorous comruter techniauess is that of
constant molar overflow., What this does is negate the need
for enthalre dats and an enerdgy balance. The result 1is
greatly simrlified calculstions in the solutiom of & given
rroblem,

The basis for the Lewis-Matheson arrroach i3z 3 stage to
stade material balance!

V Yirn+l = L Xisn + I Xisd
for the rortion of the column above the feed. For the lower
rortion of the column the stade to stade material balence
is?

Lb Xisym = Vb Yisem+l + B Xish

EBoth of these eauations can be rearranged into the

orerational design ecuations’
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Yirn (L/V)Y Xism—-1 4+ (D/V) Xisd
and?:

(Ub/Lb) Yisntl + (B/LD) Xish

"

Xirsn
In verbal forms what the first of the two design eauations
does is allow one to celculate the varor comrositions from
the liauid comrositions in the sta<ge above in the enriching
section., The last design eeuation rermits the calculation
of the licuid comrosition from the varor comrosition of the
stade below in the strirping section.

One should note that in the two desidgn ecquations only
Xism~1y Yisntlsy Yiene and Xiem are variables the rest of the
terms are constant for & single sass. Xisd arnd ¥Xirb are
determined by the coversence routinme in the L-M rrodram in
such a2 was that the outrut comrositions resu1£ in 8 viable
solution. U and R are given., L is ecual to the rroduct of
R and D, Lb ecuals L rlus F since the feed is sssumed to be
at its bubble roint, V eauzls Vb for the szme reason. Ub
eauals Lb minus B.

What remains to be calculated is the liquid comrosition
from the varor comrosition on 3 stade in the enriching
section, In the strirring section the varor comrosition on
a2 stage must be calculasted from the liguid make ur., Eoth of
these task are accomrlished by emrlowing the ecuilibrium
relationshis?

Kisn = Yisen /7 Xirn
where K is the equlibrium constamtlél. The next sroblem is

that K is a8 temrerature derendent furnction but a3t this roint
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the temrerature on each stadge is unknown, The temrerazture
and comrosition on each stade are found by 3ssuming that the
licuid and varor on 2 stage are in ecuilibrium with each
other. That is to saw thaty in the enrichind section 2 dew

roint calculation is wused to comrute the stage comrosition.

In the strirring section 8 bubble roint calculation is used
to find the stadge varor make ur, The design ecuations are!
xi =)Yi/Ki
Wi = Xi Xi

The temreratures (K=f(T)) are found he trizl a3nd error.

1

1

1]

To scrcelersate converdence 38 different form of the
bpubble roint and dew roint ecquations were used in  the L-M
rrodrami7] to tske advantadge of the ecuation rerresenting
the V-L eeuilibrium datsa?

In K = A + B/T .

The determination of A and B will be discussed later, The
#rinciral difference lies in the following defimition?
Kir = Ki/Kr
is the relstive wvolitality amd Kr dis the equilibrium
constant of the comround chosen as reference. The lisht keu
comronent in the L-M rrosram 1is +the reference comround.

Using the relative volatility the design ecuations become?

Wi

(1/Kr))(Yigyir) = 1.0

and?

1

Wi = Kgoir Xi =1.0

which becomes!?

Kr =)Yigir
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Kr = 1féur Xi
Irn 211 of the eauilibrium eaquations the sustem is assumed to

be ideal so the activity coefficent is one. BRw redefining
the bubble and dew roint ecuations in this waw an initizl
estimate of the stade temrerature can be used to denerate a
new value for the refrerence eculibrium constant, This new
value is used to dgenerate a'better estimination of the stage
bubble or dew roint temrerature. This imrroved temrerature
greroximation is agsin used to dgernerste K wvalues. The
rrocess is iterated until +the reference eaulibrium constant
does not change arsrecisatle. Once the stade temrerature is
determined the eaulibrium comrosition carn then he
cazlculated, By wusindg this method to determine eculibrium
comrosition only 8 few trizls are necessary if the initial
temrerature estimate is reasonably accurate. In the L-H
rrogramy excert for the condernser and reboiler +the initial
temrerature estimate is takern to be the temrerature of the
stadge calculated before its Since temrerazture rarelw varies
sigrnificantly betueen adjscent stadges 211 of the initiszl
temrerature estimates are reassonable close so the number of
calculations is further minimized,

Since distillation columns are not trulw idiscoharic the
eaulibrium constants used i the srodram had to be
determined at various stade rressures. If a8 K value 1is

kriown at a reference sressure it is not difficult +to find
the K value (at the szme temrerature) at another pressure.

Recalling the definition of K for ideal sustems usind
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Raoult’s and Dalton’s laws!

K = Fo/F
Where FPo 1s the wvaror pressure and P is the rressure at
which K is taken. In the L-M Fprodgrams the rressure at thch
all of the K wvalues are hknrnown 1is c3lled the reference
Fressures or:

Fr = F
To find the eculibrium constant 2t 2z2mnother rressure one
simely multirlies the known K value by the reference
rressure and then divides bw the unmbnown rressure as
follows!

K(at new Py F=F1) = K Pr/FP1 = (Po/Fr) (Fr/P1) = Fo/F1
Where F1 is the sressure at which K is desired, The result
is the K value 3t any desired Pressuré Froviding 211 of the
rressures are in the same units.

A set of five K values a3t five different temrerztures
and one rressure for each comronent are fed to the srodram
as dgiven data, The necessary intermediate K values are
interrolateds the interrolation is not linear however. K
values are redressed into an ecuation of the form?

i1nm K = Alrha + Beta (1/T)

Since this ecuation is of linear formy with resrect to 1In Ky
Alrha is the intercert and Betaz is the slore., The standard
linear redression eruations used are!

Yn) (/7= (Yin KJC1/TIH/N

Y1/Tom2 - «Qi/Trim2i/N

ALFHA = 1ln Kb - EBeta (1/T)b
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Kb = ()1n K)/N

(1/T)b = (J1/TI/N

[Y(1/T) In K= (1/T))1n K)/NI"2

[Y(1/T) 2=¢Q1/Tr"2)/N1 Y (ln Ky™2 = ((J1n KY"2)/N]
The value r seuared is the correlation coefficient for the
regresserd K wvalues wvs T. The correlation copefficient
exrresses the confidence iny and linearitwe ofs the redressed
datsa. The correlation coefficients 8re the first +thing
caleculasted and divers as outrut in the L-M Frodram. That way
the rrodram mag be terminated if the K’s do rnot redgress,

The single most difficult rroblem encountered in the
creation of the L-M rrodgram was 2 rproblem that is common to
many distillation Frodrzms?! overall converdernce of the
material balances. In order to understand the rroblems
encountered one must first wunderstanmd the comrutetionsl
logic used., The 1losgic used in the L-M rrodgren is based on
the concert of key comronents, Bw the nature of
multicomronent distillation rroblems only the feead
comrositiony amount of distillaste and bottomss the reflux
ratior and the srlit between the same two comronents in the
distillate and bottoms maw bhe fixed, The other variables:
the nonkew comronents in  the distillzte snd bottoms, the
riumber of stagesy and the feed stade locaztion are calculsated
by the rrodgrazm. It should be noted 2t this rointy that
other rrodrams fix the number of stadesy and feed locations

but do nmot fix the distillazte and bottoms comrposition st

all. The key comronents are ususllys the two mador
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constituents which cne is trwing to serarate in 8 mixture,
For the rpurroses of the L-M rrodgram the two kes comronents
must be successive in relsative wvolitilte in the diven feed,.

The waw in which the eprosgram works is that the ratio of
the mole fractiomss of the two keusy in the distillater and
in the bottoms 1is held constznt, but the mole fraction mew
vary. Thus the srlit is fived, Initially the mole
fractions im the distillate and bottoms are diven, The
calculation bedgins bw doing 3 stade-wise equlibrium-materisal
balance comrutations as indicated earliery from the
condenser until the feed stadge is reached. The feed stade
is said to have been resched when the ratioc of the Lew
comronents is ewual to the ratio of the kews in  the feed.
The calculation is rereated from the reboiler ur until, the
feed stade is agz2in reached.

With 2 two comronent sustem the calculaztion would be
comrlete 3t this roint. With 2 multicomronent sustem one
has to account for the nonkew comronemts 2t this roint., IT
the initial estimate of the distillate and bottoms
comrosition was correct the comrosition from the corndernser
and from the  reboilers at the feed stager should match the
feed., If there i1s 38 mismatchr orne has to do0 back and adjust
the nonkew comronents in the distillate and bottoms. The
stage—-wise calculation is then started asain. This entire
Frocess is rerested until the comrosition matches a3t the

feed stadge.

In the rrodrams one of the first sroblems ercountered
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was that of diverdging kew comronents. That is to saw thsat
normally the ratio of the keus in the strirring section of
the column (and enriching section) would become closer %o
the key ratio in the feed as the calculations rrodressed,
The rsroblem lies in the fact that sometimes before the keu
ratio matched +the kew ratio in the feed the ratio would
cease converging on the feed kew ratio. The kews would
actualle start to serarate zs the feed stase was arrroached
from the ends of the column, To evaluste this sroblem a
routine was introduced to monitor the kew ratios, Instead
of the stade-wise comrutation storring Jdust if the kew ratio
matches the feed it will also stor if the kew ratio bedins
to divergde, If the calculation Wwere to rroceed otherwise it
would never stor. The intrinsic assumrtion here is that as
the nornkews are addusted divergence will stor., It should be
noted here that divergence is 2 common eroblem with the
Lewis-Matheson technicue and is not wunicue to the L-M
FTOSTam,

The next sroblem thet arose was how to adiust the
riorkeys in  the distillate and bottoms to attasinm the most
efficient and duaranteed converdence. Iie to oversall
material balance considerations settins the zamount of =2
nonkey comronent in the distillate automaticalle determiness
it euantity in the bottoms amd vice versa. FEecause of this
facty it wWwas decided to adJust the light nonkess in  the
bottoms and the heavy nonkews in the distillate. - Bu

adJdusting the nonkeuys which should be rresent in small
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amounts it is rpossible to chande 3 comronents mole fraction
by 3 significant rercentadge and change its corresronding
rercentade in the distillate or bottoms be very 1little.
What this means is that the comrosition at the feed stade is
very sensitive to the trace comronents in the distillate and
bottoms.,

The eroblem was to find the best 3algorithm for
adJusting the nonkew comronents. It was founds after much
trial zand errorr that the simrlest 3ldgorithm worked the
best. Following 8 logical course the secant method was the
first method tried. The comrutation flucusted wildls and
the rrodgram never converded., It was reazsoned that there
were too manw inderendent variables for the secant method to
work. A simrler algorithm was chosen that would only make
small chanses a3t one time so that the varisbles would behave
8s esudo-constants.

The algorithm decided uron simrly uses the difference
between the two calculated feed stade mole fractionsy for a
comronenty and divides that by the sum of the two mole
fractions. This wields 3 correction factor that when added
to 1 can be multirlied with +the rnonkew mole fraction im the
distillate or bottoms to obtain an saddusted rroduct
comrosition, Simerls stated!

Correction factor distillate =

C(Xbf - Xgf)/(Xbf + Xdf)1 + 1
Correction factor bottoms =

L(Xaf - Xbf)/(Xdf + Xbf)1 + 1
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Evern though this simele 3zlgorithm was found to work
bests it 2lso has & eproblem. As the comrositions 2t the
feed near matching the correction factor becomes extremlw
small. The rrodram converdges on & solution after many
trisls with with small corrections., To force faster
convergence a3n adJustment factor was added., The adlustment
factory like the correction factorsy is rather simele but was
found to work well, The addustment facter is simerley =
doubling of the correctioﬁ factor once the correction factor
drors pelow 2 ten rercent correction. On the surface this
maw seem rather arbitrarg but many combinations of doublings
trirlings and cuadrurling of the correction Tactor over
fiver tens fifteen» twentwyr tuwenty fives and thirty
rercentiles were tried. The doubling a2t ten rercent wag
found to work the bestr as the other combinitions either
didn’t accelerate conversencey or caused extreme
oscillations.,

The last mador Froblem encountered was that of overall
instabilite in the rrodram. On the first =a3ssy the srosgram
would determine 2 number of stades for &3 column, On
successive rasses the number of stages would remazin the same
while the feed stade comrosition would bedgin to converde,
The sroblem srose wheny becsuse of the changing comrosition
in the distillate and bottomsy the rnumber of ctades would
chandge. When this harrens the comrosition of the rionkeus =t
the feed chandes substantilyg, This was because the

comronents would g0 throudgh one stage mores or lessry af
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seraration. When the comrosition at the feed stade chande:s
dramaticallyy the correction of the nonkeys in the
distillate and bottoms would chande cansiderabls. Wher the
distillate and bottoms comrosition chandgeds often the number
of stades would 3lso chande. The rrodgram would continue to
oscillate and fail to converde.

The solution to this rroblem was simrly to force
conversence by not allowing the number of stadses to decreszse
on successive rasses. That is to say that if N staées were
recuired on the first rass and later N-1 stages were
recuired the calculstion would contimue through to N stades.
If N+v stades were later recuired thenm the calculstion was
continued throusgh N+k cetadesy but Ntk would then be the neuw
mirnimum. The logic behind this 1s thast if N stsdes weres
recquired for seraretion as the c3lculstion converdges the
only reason fewer stades would be calcoulasted would be
tecause of oscillation. The uswual trend is for one or two
more stases to be recuired as the calculation converdes,

As suddested earliers distillation calculstions s&are

usually riot isabaric. The L-M srodram also had to account
for chending rressure in the columr . The esroblem of
changing sressure i5 particularly difficult, in the

lLewis-Matheson ture ca3lculationss hecause the number of
stades is urnknowrn a3t the start aof the calculation. The
comrlication 1lies im the fact that ome must know the

rressuyre in  the reboiler ang in the condemser to do the

roblem. Without knowing the number of stades the reboiler
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#ressure can only be assumedr since what 1is fiwxed 1s the
rressure change rer stade.

The L-M rrodram tachkled the rroblem of chendgding
Fressure be first solving the distillation rroblem
isobarically at the known condenser pressure. This was done
to determine the arrroximate number of stases in the column.
This uwields a good estimation beczuse a3 mormal column and an
isobaric columny usually differ by only a3 few stazdes, With
the number of stades estimated the rressure in the rehoiler
is then calculzated, This is done by letting the reboiler
rressure eaqusl the number of stades times the rressure
chende rer stade rlus the condenser rressure., If 3t the
comrletion of the cazlculation of the distillation sroblem
the rressure does not match at the feed stadge the new number
of stades is wused to sdg3in estimste the reboiler rFrressure.
The calculztion is rereated until the srescure 2t the feed:
from the tor and bottoms matches. This method seems to work
because the rressure usualls mstches zt the feed after tuwo

or three trials.
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CHAPTER II
THE FROGRAM

Us to this roint the descrirtion has been of the
comrutational lodgic used., The following will be &3
descrirtion of how the lodic is linked together in the
FrOgram.

The inmitiszl wrortionm of the rFrodgramy 2as one would
exrecty is the entry of the data. The qauantities of feedy
distillatesy bottomss the key comronents, reflux ratior
rumber of comronents (ur to terndr and the comronent mole
fractions are all read in a8t this roint, All comronents
listed 2s being eresent with =zero mole fraction are chandged
to 0.,00001 mole fractions because 2ll comronents are
reauired to be rresent on each stade. The section of the
rrogram that follows reads in the K valuessy their
corresronding temreraturesr and redsresses them into  an
eauation of the formi

in K = A + B/T.

The final inrut consist of! the temrerature znd eressure of

the condensersy temrersture of the rebopilery Fressure 4ror

rer stader rFressure change in the condensery and the
equilibrium datsa reference Fressure, The correlation
coefficients for the K values are next srinted out so that
if thew are unaccertable the rrogrzm can be terminated.

With the initislization section of the srodram finished
the Lewis-Matheson calculations are besun. The constants

for the stage-wise comrutations are now calculsted and the



initisl sressure dror through the column set 2t =zero., In
order to determine the temrersture in the condenser the
first bubble roint of the rrogram 1is calculated. The
rpressure dror throudgh the condensery if anvsy 18 sccounted
for =and the stade~wise calculation is carried out as
described earlier., After each stadge calculation the rrodram
tests to see if it is at the feed and has =one begond the
minimum number of stadges 2s determined by the rrevious
trizly if anw, Once rast the feed test the calculstion for
the enriching section is finieshed for that rass.

The temrerature in  the reboiler is next determined by
doind set another bubble roint calculation, Once eagain 3
stage~wise calculation is carried outy onlw this time it is
from the bottom ur, At the end of each stazge calculetion
the feed stage is tested for and so is the minimum number of
stades in the strirring section. Once the calculation for
the strirring section is comrleted the Lewis-Matheson

sedgment of the rrogram is finished, for a diven rass,

The rrodgrams next comeares the comrositions 2t the feed
stage, If thew match the rpressure correction rortion of the
srodgram is branched to., If nots the nonkew mole fractions
are addusted a2t the bottoms and distillste. With the
comrositions changed an overall column meterizl bslance is
next calculsted, The entire calculation is then rereated
and contirues until the comrositions matches at the feed.

Once the feed comrositionsy from the tor down and

pottom wurs does match the srodram branches to the feed
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rressure matching section. Here the arrroximate number of
stades and pressure chanse rer stasge are used to estimste
the reboiler rressure., Froviding the column is not isocbaric
the caslculation is started 211 over adainsy onlw this time
with a2 rressure dror throush the column.

After one or two rasses throusgh the feed rressure
matchindg section the rressure at the feed will indeed match
and the rroblem will finsllwe be solved. The last rortion of
the rrogram is simrly  the srint out. The rressure:
temrerztures and comrosition are rrinted for each stage in
the column including the condenser (stadge 1) and the
reboiler. It should be noted tnat the condenser wused is &
total condenser but it is called 8 stade for convenience,
The numher of stades (including the condenser) and the total
number of rpasses throush the Lewis-Matheson rortion of the

rrogram are also rrinted.
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CHAFPTER III
RESULTS and CONCLUSIONS

The results of this study can be broken wur into three
catagories, Firsts verificatiom that the L-M rrosram works
correctly., This was done by comparison with 8 courle of
Lewis-Matheson examrles found in the litersture. Secondr &
side examrle to test the effect of reflux ratio on rrogranm
accuracy. This was done to see if & rossible conversion
scheme could be worked out besed on varging reflux ratio,
Thirds and lasts the L-M rrodram was contrested with &
Newton-Rarhson Frogram (called DISTLXC111,. Ineut datay
runsy and grarhs of a8ll outrut can be found in the arrendix,
To check that the srogram wes working correctle it had

to be verifiéd adainst already comrleted Lewis-Matheson
celculations, Fortunately two examrles of Lewis-Matheson
caleulations were fournd in the literature. For the first
case agreement with the rrosram results was excellent, The
firet cazse wWwes 2 butane rentsne srlitterlBI, In this
examrle the number of stades was the szme for the =rodram
and the literatures, twentwy four, The mismatch betwsgen the
kew comronents at the feed wa3s z2lso reasonabler onlw 00,0168

mole fraction. For the second casery an examrle takern from

n

Hengstebeck[®1sy the number of stzdes also adreeds; 9 stasges
for the srogram and 8,3 stases for the examrle. The
mismatch between the keus st the feed was more significant
tharn the first cases 00,1084 mole fraction. Evern thoudh

agdreement between calculasted amd rublished results was not
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rerfectr the zdreement was close enough to conclude that the

Frrogram works correctly,

A third examrle of a Lewis-Mathesorn ture calculation
was found in the literature but an interesting sroblem arocse
when this examrle Was considered. The examrley from
Robinson and 6illilandL 103, has a feed and bottoms
comrasition with almost the same kew comronent ratio.
Beczuse of this +the rsrodram would only calculate one stade
for the strirring section. Eecause the strieeing section
had only one stades the nonkey elements were rot addusted,
and the #rodgram failed to converse. The unconverdged examrle
is included in the srrendiu, The conclusion one can draw
from this 1is that the Lewis-Mathesorn wmethod has one
theoretical short coming. A rroblem canrnot be solved if the
kew ratio in the distillate or bottoms is the same 35 the
feed,

Next the butane rentane srlitter was run a2t siux
different reflux ratios. This was done to see the effect of
refluyx ratio on the kew mismatch error 2t the feed stadge,
The reflux ratio was varied between 1.0 and 1.5, The error
ranged from 0.0 to 0.0906 but in a3 random fashion.

Last of alls, the case of & debutanizer was run on the
L-H erogram and the Newtorn-Rashson srodrem DISTL, As
exrected DISTL took more than twice as long to run  a3s the
L-M srograms 19 seconds a8s arrosed to 6.1 seconds. FRecause
8 comriled version of DISTL was usedy 19 seconds. was the

absolute mirmimum rum time obtainable. Adreement between the
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two rrodgrams was not comrlete. The L-M rrodram recquired 18
stadges Wwhere DISTL recuired 25. This is npot trule indictive
of actusal rerformance becasuse DISTL is 2 rating Frogram,
NISTL does not calculate the number of stades, The number

of stadges is estimated for DIBTL by hand calculations which

are bzsed on idezal solutions and enthalerws. It should he
noted that both rrodrams did converde, An attemrt was made
to rum DISTL with 18 stages but 1t failed to converde. The
reason for this is unknown but warrants furtner
investidation.

The L-M rrodram has the advantade of lending itself to
‘quick and dirty’ solutions. The L~M Frogram will fit and
rurm one on most small comruters and could serobably  be
modified +to rum on &8 frodramable calculater, nDIsTL by
contrast recuires 2 more sorhisticated comruter for storasge
and execution. Thise 1s mot intended to be & direct
comraricson because DISTL is & much more sorhisticated
rrogram confidgured for 20 comronentsy S02 stzdesryr side
streamsy feed flashesy and enthelry considerations.,

To summarizesr the lLewis-Matheson method was asdarted to
the comruter to see if there could be any advantage over
current comruter techniaues, The method works well on 2
comruter but the sccuracw is limited by the method itself.
The asccuracy of the caglculation is the same as when done by

handy but the rrodram is infinitls easier to use.
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AFFENDIX A

DATA INFUT FORMAT



Line

rJ

rJ

rJ

N+1

N+2

N+3

N+3

N+4

Column

1

11

21

31

50

60

70

1

11

Format
F10.5
F10.5
F10.5
F10.5
I10
I10
110
F10.8
F10.8
Fi0.8
Fi0.8
F10.8

F10.8

F10.5
F10.5
f10.5
F10.5

F10.5

Inrut Format

Data

Feed

Reflux Ratio
Iistillate

Bottoms

Number of Comronents

Number of Kew
Number of Kewu

Mole Fraction
Mole Fraction
Mole Fraction
Mole Fraction
Mole Fraction

HMole Fraction

1
2

Comronent

Comronent

Comroment

Comronent

Comornent

Comronent

Temrerature One

K 1 At Temrerature One

K

s8]

At Temrerature DOne

K 3 At Temrerature One

K 4 At Temrerature One

8]

58]

rJ

Fade

Distillate

Bottoms

Feed

Distillate

Bottoms

Feed



Lirne

2N+1

Last

Last

Last

lLast

Last

lLast

Column

1

1

Format

F10.5

F10.5

F10.5

F10.5

F10.5

F10.5

F10.8

F10.5

Fade

Inrut Format cont.

Ilatsa
Temrerazture Two

K 1 At Temrerature Two

Temrerature Condenser
Temrerature Boiler
Fressure Condenser
Condenser FPressure [ror
Fressure Dror Ferstadge

Reference Fressure

30
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VERIFICATION OF DATAs RESULTS



BUTANE FROFANE SFLITTER DATA

1.0000 65,716 1,385 34,369 21,347
4

2.0000 ,1285 .00004 +07246

3.0000 ,3149 +00048 +164A86

4,0000 ,51446 01239 + 2750

5.0000 ,02355 +345889 +17729

6.0000 ,0085 + 64108 « 31024

7.0000 148.0
8.0000 2.41
?.0000 1,18
10.0000 0.88
11,0000 0,422
12.0000 0.342
13.0000 176.0
14,0000 2.0
15.0000 1.54
16.0000 1.18€
17,0000 0.57
18.0000 0,475
19.0000 200.,0
20,0000 X,&1
21.0000 1.87
22.0000 1.43
23.0000 0.71%
24.0000 0.43
25.0000 220.0
26,0000 4,01
27,0000 2,21
28,0000 1.73
29.0000 0,90
30.0000 0.78
31,0000 243.0
32,0000 4,6
33,0000 2,61
34,0000 2.10
35.0000 1.1
36.0000 0.96
37.0000 14R.0 243.0 120.0

38.

(L]
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Figure 1
C4-C5 Splitter, 1-M Program
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Figure 2
C4-C5 Splitter, Literature
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BUTANE PROFANE SPLITTER: RESULTS
XRFASTFOR (CONVERSATIONAL., VER 9)%X
1 0.9903304
2 0.9898047
3 0.9859442
4 0.9P21548
5 0.9892838
F=  65,71600 = 34,37918 B=
k= 1.33500 N= 5
KEY1= 3 KEY2= 4
STAGE 1 2 3
F(FSIA) 120,000 122,500 122,717
T(F) 138.81 150.92 156,98
X 1 ¢.1385  0.0581 0.0364
X 2 0.314%  0.26%5  0.2293
X 3 0.5144  0.5905  0.5908
X 4 0.0236 0.0568 00,0941
X 5 0.00R7 0.0257 0.04%94
STAGE & 7 8
FCRSIAD 123,368 173,585 103,802
TCE) 170.86 175,07  17B.74
X 1 0.02467  0,0251  0.0242
X 2 0.1617  0.1491  0,1394
X 3 0.4609%  0.4147  0.3809
X 4 0.195%  0.2148  0,2248
X 5 0.1555  0.1943  0.2306
STAGE 11 12 13
F(FSIA) 124,453 KKKAFKKK KKOOKONEKK
T(F) 185,94 XERRKX  XIKEKX
X 1 0.0227  XEAXKK  REKKKX
X 2 00,1242 HRKKKX  KKEXKK
X 3 0.3198  XKXk%k  YREK¥
X 4 00,2172  XkXkk%  EREAKX
XS 0.3160  KEKEKKK  BKRKKK
FEED STAGE= 11
STAGE 10 11 12
F(PSIA) KXKKKRKK 124,453 121,670
TCF) FRAXKK 184.82 191,00
X 1 XXXXEX  0.0227 0.0096
X 2 XXEKXK 0.1242 0.0991
X 3 XXYKXY 0.3344  0.3445
X 4 KEKXX¥X  0,2004 ©0,2145
X S KKXKKK  0.3140  0,32323
STAGE 15 16 17
F(FSIA) 125.321 125.538 125,755
T(F) 208.47 215.48 222,87
X 1 0.00056  0.0002 0.,0001
X 2 0.0392  0.0264 0.0169
X 3 0.2812  0.2386 0.1925
X 4 00,2756 0.3006  ©.3244
X5 0.4035  0.4344  0.4661

31.33482
4 S
122,9X4 123.151
141.72 166,32
¢,.0302 0,0277
0.199% 0.1782
0.3573 0.5101
013224 0.14676
0.0802 G.11464
9 10
124,019 124.272¢
181.74 184,11
0.0235 0.0230
0.1327 0.1277
0.353¢ 00,3339
0.2271 0.,2239
0.2630 0.2914
14 15
XXX KKKE  KKE K KKK
FXEKNK KEFHER
L2284 83 £ 22 ¢ 3 2
12288 8 L2 2RSS
¥R K XK KK ¥ K
2282 9 KK Nk A
KKK KX WK R KKK
13 14
124.887 125,104
196.47 202.15
0.003% 0.00164
0.075¢ 0.0557
0.3370 0.3152
0.2315 0.2521
0.3517 0.3755
18 19
125,972 126,189
230,17 236.87
00,0000 00,0000
0.0104 00,0062
0.1480 0.10%90
0.3452 0.3507

0.496% 0.5241

35



STAGE - 20

F(FSTA) 126.406
T(F) 242 .43
X 1 0.0000
X 2 0.0036
X 3 0.0772
X 4 0.3704
X5 0.5489

NUMBER OF STAGES=24
NUMBER OF TRIALS= 35

329,

21
126.623
247.34
0.0000
00,0020
0.0527
0.373¢9
0.5714

22
126.840
251.35
0.0000
0.0011
0.0345
0.3707
0.5924

23
127.057
254,36
0.0000
0.000%
0.0215
0.3416
0.6150

24
127.274
245.14
0.0000
00,0003
0.0124
0.3460
0.6411

36



PETROLEUM

1.0000
4

2.0000

3.0000

4,0000

5.0000

6,0000

7.0000

88,0000

?.0000
10.0000
11.0000
12,0000
13.0000
14.0000
15,0000
16,0000
17,0000
18.0000
19,0000
20,0000
21.0000
22,0000
23.0000
24,0000
25.0000
26.0000
27.0000
28,0000
29.0000
30.0000
31.0000
32.0000
33.0000
34,0000
35.0000
36.0000
37.0000
38.0000
39,0000
40,0000
41.0000
42,0000
43,0000

44,

FRACTION DATA

OO MDD
WO oo

160.0
10.46

5.25
2.61
1,31
0.,63%
0.392
180.0
12.88
6046
.21
1.61
0.807
0.483
110.0

(7]
.

(o o]
OO <

0.0444
0.5111
0.3333
0.1111

170.0

740.0

¢.0

37

760.0

0
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Figure 3
Hengstebeck, L-M Program
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Figure 4
Hengstebeck, Literature
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PETROLEUM FRACTIONS

KXFASTFOR (CONVERSATIONAL.
1 0.999
2 0.95%
3 1.000
4 1.000
5 1.000
6 1.000
F= 100.00000 = 55.029
= 3,00000 N=
KEY1= 3 KEY?2=
STAGE 1 2
F(FSTA) 760,000 760,000
T(F) 87.58 94,49
X 1 0.1817 00,0592
X 2 0.2722  0,17&9
X 3 0.508%  0.,44649
X 4 0,0364  0.0950
X 5 0.0007 ©.0038
X 6 0.0000 0.0002
FEEN STABE= S
STAGE 5 6
F(FSIA) 760,000 740,000
TCE) 116,58 125,71
X 1 0.0117  0.,0022
X 2 0.0456  0.0190
X 3 0.3705  0.2792
X 4 0.4501  0,5579
X 0.0941 0.,115%
X 6 0.0240  0,0263
NUMKER OF STAGES= ¢
NUMBER OF TRIALS- 13

329,

VER 9)%%

9928
9855
0030
0080
0100
0110

02 B=

»H O

3
7606.000
102.85
0.0243
0.1083
0.4791
0.1740
0.0131
0.0012

7
760,000
132.99
0.0004
0.0062
0.1803
0.6240
00,1583
0.0328

A4 ,27098

4
760,000
107.71
0.0151
0.0707
0.4055
0.2650
0.0379
0.0058

B
760.000
143.17
0.0001
(.0018
0.09923
Qo166
0.2289
0.0534

S

760.000
113.58
0.0117
0,0496
0.4787
0.3418
0.0940
0.0240

b4
760,000
166,07
0.0000
0.00G04
0.0444
0.5114
0.3327
0.1112

L0
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CHANGE OF REFLUX DATA» RESULTS



RUTANE PROPANE SFLITTER DATA?

1.0000
4

2.0000

3.0000

4,0000

5.0000

6.0000

7.0000

8.0000

?.0000
10,0000
11.0000
12,0000
13.0000
14,0000
15,0000
16.0000
17,0000
18.0000
19.0000
20,0000
21.0000
22,0000
23,0000
24,0000
25,0000
26,0000
27.0000
28.0000
29.0000
20,0000
31,0000
32,0000
33.0000
34.0000
35.0000
36,0000
37.0000

38,

65,716

«1385
+3149
G146
+02355
.0085
148,0
2.41
1,18
o.e8

0. A2D

* N e
0.342
178.0
3.0
1.54
i.18
0.57
0.475
200.0
2.6
1.87
1.43
0.,71%
0.63
220.0
4,01
2,2
1,73
090
0.7
243.0
4,¢
2.51
2.0
1.1
0.94
148,07

1.000

«00004
«00068
.01239
+3A4588
64108

rd
r-S
o
<

R=1.0

34,349 311,347
07246
+ 14484
2750
«17729
31024

b2
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BUTANE FROFANE SFLITTER? R=1.0
*XFASTFOR (CONVERSATIONAL. VER ?)%xx
1 0.9903304
2 0.9898047
3 0.9859442
4 0.9821548
S 0.9892838
F= 65.71600 L= 34,87724 B=
R= 1.00000 N= S
KEY1= 3 KEY2= 4
STAGE 1 2 3
F(FEIA)D 120,000 122.500 122,717
T(F) 139.50 152.90 159 .41
X 1 0,135 0.0561 0,03271
X 2 0.3103 0.2588 0.21%0
X 3 0.5072 0.5663 0.5A%1
X 4 00,0234 0.0551 0. 0835
X 9 0.0224 0.0642 0.1113
STAGE é 7 8
F(FEIA) 122,368 123.585 123.RO2
T(F) 172.48 175.346 177.58
X 1 0.028e8 0.0280 0.0274
X 2 0.1635 0.1553 0.1497
X 3 0.4307 0.4029 0.3827
X 4 0.1313 0.1352 0,1353
X 95 0.2457 0.2787 0.32049
FEED STAGE= 10
STAGF 9 10 11
F(FEIA) X¥xkkkkkk 124,236 124,453
T(F) XEXKXX 184.36 193,44
X 1 ANH XX 0.02467 60,0113
X 2 L2228 3 4 0.14332 0.1163
X 3 KRR KK K 0.268Y4 00,2780
X 4 KKK KX 0.219¢9 00,2347
X 5 KXKKEX 0.3414 0.2592
STAGE 14 15 16
F(FSIA)Y 125,104 125,321 125,538
T(F) 211.99 218.413 225.47
X 1 0.0008 0.0003 0.0001
X 2 0.0478 0.0326 0.0214
X 3 0.2319 0.1990 0.1631
X 4 « 2924 0.3141 0.334%
X S 0.4272 0.4542 0.4810
STAGE 19 20 21
F(FSIA) 126,189 126.406 126,623
T(FY 243.10 247.39 251.08
X 1 0.0000 0.0000 0.0000
X 2 0.0049 00,0028 0.0016
X 3 ¢.07073 0.0493 0.0332
X 4 6.3729 0.3773 0.,3746
X 9 0.5509 0.5706 00,5894

20.83876

4
122,924
164,61
0.,0220
0.,1928
0,50%91
0.10462
01600

k4
124,019
179,23
0.0270
00,1459
0.3487
00,1331
0,3253

12
124.670
199.59
0.0048E
0.0%902
0.2741
0.2u19
0.3790

17
125,755
232,01
0.0000
0.0135
0.1281
00,3520
0.5065
22
1246.840
253,9%
0.0000
0.0008
0.0212
0.3663
0.6105

S

23.151
148.8%
0.0299
0.1754
0.4668
0.1221

0.2057

10
124,236
180.46
0.0268
0.1433
0.3591
0.1297
0.3412

13
124,887
205,63
0.0019
0,0671
0.2580
0.2712
0.4018

i8
125.972
237.96
¢.0000
0.0083
0.0967
0.3654
0.52%8

23
127.057
245,095
0.0000
0.0004
0.0124
0.3512
0.6357

Ll



NUMBER OF STAGES-23
NUMBER OF TRIALS= 29

329,
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BUTANE FROFPANE SFLITTER DATA!

1.,0000
4

2,0000

3.0000

4,0000

3.0000

6.0000

7.0000

8.0000

?.0000
10.0000
11,0000
12.0000
13.000¢C
14.0000
15,0000
16.0000
17,0000
18,0000
192.0000
20.0000
21.0000
22.0000
23.0000
24,0000
25.0000
26.0000
27.000¢
?28.0000
29.0000
30.0000
31,0000
32.0000
22.0000
34.0000
35.0000
26,0000
37.0000

38.

65.716

+1385
«3149
«5144
02355
+OO0RS
148.0
2,41
1#18
0.88
0,422
0.342
175.0
3.0
1.54
1.18
0,57
0.475
20¢.0
3.5
1.87
1‘43
0.71%
Q.3
220.0
4.01
7021
)
0.%20
078
Sa3 .0
4‘6
2.61
2,10
1.1
0.%%
148.¢C

1.100

+00004
00048
01239
» 34588
«64108

r
F
1]
<

34,349

07246
+1488¢
+ 2750
+17729
331024

31.3247

L6
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Figure 6

Ch-C5 Splitter, R=1.1
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BUTANE FROFANE SFLITTER! R=1.1

(CONVERSATIONAL, VER 9)xx

*%XFASTFOR

1

2

3

3

5
F= 45.714600 I
R= 1.10000 N
KEY1= 3 K
STAGE 1
F(FETAD 120,000
TCF) 139,24
X 1 0.1373
X 2 0.2120
X 3 0.5098
X 4 0.0234
X5 0.0174
STAGE é
F(FSIA) 123.348
TCF) 172.07
X 1 0.02R0
X 2 0.1629
X 3 0.A389
X 4 0.1484
X S 0.2218

FEED STAGE= 10

STAGE
F(FSIA)
T(F)

U D G-

TAGE
"(FSIA)
(F)

HXXXXATW KX X XX

U D Gl

STAGE
F(FSIA)
T(F)

M KX XX
[LIF 2 N

9
KKK KKK XK
AKX KK
KK KK
L2228 ¢ 3
AR A XX
XK KKK
XXX KEX

14
125.104
210.94
0.0007
0.0454
0.2456
0G.2874
0.4210

19
126.18%9
242.91
0.0000
0.0045
0.0723
0.3728
0.5508

0.9902304
0.9898047
0.9859442
0.9821548

0.9892838
= 34,69183 k=
= 5
EY2= 4
2 3
122,500 122,717
152,18 198.47
00,0568 0.0349
0.2626 0.222¢6
0.5750 0.5632
00,0557 0.08649
0.0503 0,0903
7 8
123.583 123,802
175.41 178.08
0.0271 0.0264
0.1532 01465
0.4059 ¢0.3211
0.1552 Q.1568
0.2586 0.2893
10 11
124,236 124,453
185.85 192.49
0.025¢4 0.0110
0.1384 O.1118
0.2873 0.2965
0.2141 o.27288
0,3345 0.35919
15 16
125.321 125,538
217.73 224,70
0.0003 0.0001
0.0308 0.0201
0.2099 0.1712
0.3100 0.3313
0.4491 (.4774
20 21
126,406 1264623
247.32 251.09
0.0000 0.0000
0.0026 0.0014
0.0503 0.0335
0.375¢9 0.3730
0.5713 0.5907

31.02417

4
22,924
143 .44
00,0315
0.,1953
0.57244
0.1141
0.1347

9
122,019
180.173
0.0259
0.1417
0.3633
0.1549
0.3142

12
124,670
198.644
0,0045
0.0R63
0.2914
00,2458

0.3717

17
125.75%
281,45
0.0000
0.012&
0.1336
00,3497
0.5042

22
126.840
253.99
00,0000
0.0007
0.0213
0.3645
0.6123

S
123,151
168.10
0.02932
041763
0.4797
0,1349
0.,1798

10
124,236
181.68
0.0254
0.13814
0.3508
0.150°
0.3343

13
124.887
204,5°
0.0018
0.0639
0.2739
0.2455
0.3948

18
125,972
237,460
0.0000
0.0076
0.1001
0.3463¢
00,5287

23
127.057
245,10
0.0000
0.0004
0.0124
0.3492
0.,6377

Lg



NUMBER OF STAGES=23
NUMEBRER OF TRIALS= 28

329,

L9



BUTANE PROFPANE SFLITTER DATAL R-1.2

1.0000  45.716 1,200 34,349 31,347 5
4

2,0000 ,13285 100004 07246

3.0000 .3149 .00048 .16486

4,0000 ,5146 . 01239 .2750

$.0000 ,02355 34588 V17729

6,0000 ,0085 .64108 31024

7.0000 148.0
8.0000 2.41
2.0000 1.18
10.0000 0.88
11,0000 0.422
12,0000 0,242
13,0000 174.0
14,0000 3.0
15,0000 1,54
16.0000 .18
17,0000 0.57
18.0000 0.475
19,0000 200.0
20,0000 3.51
21.0000 1.87
22,000¢C 1043
23,0000 0.71%
24,0000 0.463
25,0000 220.0
26.0000 4.01
27.0000 2.2
28.0000 1.73
29.0000 0.90
30,0000 0.7¢
31.0000 Z243.0
32,0000 4.¢
33,0000 2.61
34,0000 2,10
35.0000 1.1
36,0000 0,94
37,0000 148.0 24%.0 120.0 2.5

38'
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BUTANE FROFANE SFLITTER:! R=1.2

XXFASTFOR (CONVERSATIONAL ., VUFR ©)rx

1 0.9903304

2 0.9898047

3 0.9859442

4 0.9821548

5 0.9892838
F= 65.71600 D= 34.49902 E=
R= 1.20000 N= 5
KEY1= 3 KEY?= 4
STAGE 1 2 3
F(FSIA) 120,000 122,500 122,717
TF) 138.98 151,41 157 .56
X 1 0.,13280 0.0576  0.0370
X 2 0.213B  0.2668  0.2272
X 3 0.5124  0.5844  0.57%4
X 4 0.0236  0.0564 0.0906
X 5 0.0120 0.0352  0.0657
STAGE 6 7 B
F(PSTA) 123,368 123,585 124,802
TCF) 170.89 174,40 177,71
X 1 0.0275 00,0265  0.,0257
X 2 0,1645 0.1534  0.,1453
X 3 0.4544  0.A1646  0.38B46
X 4 0.1708 0.1829  0.1BB0
X 5 0.1827  0.2206  ©.2544
STAGE 11 12 13
F(FSIA)Y 124,453 OKKKKERK KEXEKLKK
TCF) 183.61 ERKEKK  RRKKNK
X 1 0.0244 XEXKKK ¥R KK
X 2 0.1324  XkRKkKX KKK KK
X 3 0.3348 XRKKEY KKKk
X 4 0.1780  XEKAKX KKK KK
X 5 0.3283  KARREEX  XKKKKX
FEED STAGE= 11
STAGE 10 11 12
P(PRIA) KXKXKKKE 124,453 124,470
T(F) KA K 185,69 192,28
X 1 Xkk%k¥k  0,0244  0.0104
X 2 XKKXXXK  0.1324  0,1064
X 3 FREKE K 0.3058  0.3144
X 4 KK AR KK 0.2088 .2233
X 5 R KK 0.3285  0.%455
STAGE 15 16 17
F(FPSIA) 125,321 125,538 125,755
T(F) 210.26 217.13 224,25
X 1 0.0007 0.0002  ©.0001
X 2 0.0427 0,0289 0.0187
X 3 0.72585  0.2202 0.1789
X 4 ,28627  0.3060  0.3283
X 5 0.4156  0.4447  0.4742

31.214698

4 S
122.924 123,151
162.30 1646.73
0.0312 0.,0289
0.1992 00,1792
0.5443Z 0.49%0
0.1232 0.1506
0.1021 0.1422
? io0
122,019 124,236
180.20 182.13
0.0251 0.0247
01295 0.,1253
0.36A2 0.3482
0.1878 00,1829
0.2834 0.3078
14 15

KERREREK KAKKERRK

XX K kK RAKRK K
L2 2288 HAAOK KK
KA KE KK KKK k¥
b2 28 08 KRR
FARK¥ KK b2 S 224
ok KKk AOKOK ¥k X
13 14
124.887 125,104
198,046 203.91
0.0043 0.0017
0.0818 00,0604
0.3083 00,2890
0.2403 0.2603
0.34653 0.32887
18 i9
125,972 126.189
231,20 237.55
0.0000 00,0000
0.0117 00,0070
0.1388 0.1033
0.3473 0.3618
0.5023 0.5279

52



STAGE 20 21 22 23 24

F(FSIA) 124,408 126.623 126.840 127,057 127.274
TCF) 243,02 247 .54 251,40 254,34 245.10
X 1 0.0000 C.0000 ©0.0000 0.0000 00,0000
X 2 00,0041 0.0023 0.0013 0.0007 0.0003
X 3 0.0241 0.0511 0.0339% 0.0214 6.0124
X 4 0.3709 0.3743 0.3713 0.3626 0.3472
X 9 0.5510 0.5722 0.5922 0.46141 0.6398

NUMRER OF STAGES=24
NUMRBER OF TRIALS= 26

329.



BUTANE PROFANE SFLITTER DATA! R=1.3

1.0000 65.716 1.300 34,349 31.347
4

2.0000 .138%5 .00004 +07246

3.0000 .3149 00048 « 16484

4,0000 ,5144 ,01239 W 2750

5.0000 ,02355% «34588 + 17729

6.0000 ,008% + 64108 +31024

7.0000 148.0
8,0000 2.41
?.0000 1,18
10,0000 0.88
11.0000 0.42C
12.0000 0,342
13,0000 174.0
14,0000 3,0
15,0000 1.54
16,0000 1.18
17,0000 0.57
18.0000 0.475
12,0000 200,0
20,0000 3.51%
21,0000 1.87
22,0000 1,42
23.0000 0.715
24,0000 0.63
25,0000 270, 0
26,0000 4,01
27.0000 2,2
28.0000 1.73
29,0000 0.90
30,0000 0.7
31,0000 223.0
32.0000 4,4
33.0000 2,61
34,0000 2.10
35,0000 1.1
36.0000 0.9%
37,0000 14,0 243.0 120.0

3

38.



Figure 8
C4~-C5 Splitter, R=1.3
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BRUTANE FROFANE SFLITTER! R=1.3
XXFASTFOR (CONVERSATIONAL. VER 9)¥%
i 0.9903304
2 0.9898047
3 0.985%2442
4 0.9821548
S 0.9892838
F= 65.71600 = 34.41406 E=
R= 1.30000 N= 5]
KEY1= 3 KEYZ2= 4
STAGE 1 2 3
FIFSIA) 120,000 122,500 122,717
T(F) 138.8¢ 151.06 157.14
X 1 0.1384 0.057¢% 0.0366
X 2 0.31446 0.2687 ¢.2287
X 3 00,5139 0.,5887 0.5874
X 4 0.0236 0.0567 0.0930
X 5 0.0097 0.0285 0.0543
STAGE 6 7 8
F(FSIA) 123.368 123.585 123.802
T(F) 170.82 174.84 178.34
X 1 0.02¢6 0.025¢ 0.0247
X 2 0.1628 0.,1507 0.1417
X 3 0.4593 0.4172 0.3833
X 4 0.1873 0.2038 ¢.2120
X g 0.1640 0.2027 0.2383
STAGE 11 12 13
F(FSTIAD 124,453 XXXKEXKX ¥Rkt k¥
T(F) 185.10 XRKXKX KX KKX
X 1 0.02323 KAKOR KK 122288 ¢
X 2 0.1271 Ok ¥ KK KKK KKk
X 3 0.325¢9 XX EXK X KAk KK X
X 4 0.2023 Xk KK K K KKK KK
X S 0.3203 KKKk (22232
FEED' STAGE= 11
STAGE 10 11 12
F(FSIA) XXKEKEXRX 124,453 124,670
TR XXX LA 185.13 191.45
X 1 L2223 8 00,0223 0.,009%
X 2 KKK KK 0.1271 0.1017
X 3 XKKX KK 0.3257 0.3338
X 4 (2292 ¢4 0.2033 0.2176
X S KKK KK 0.3204 0.3370
STAGE 15 16 17
F(FSIA) 125,321 125.838 125,75%
T(F) 209.11 216.07 223,37
X 1 0.0004 0.0002 0.0001
X 2 0.0404 0.0272 0.017%5
X 3 + 2731 0.2320 0.1876
X 4 00,2781 0.302S5 0.3258
X 5 0.4079 0.4382 0.4691

31.30194
4 <]
122,934 123.151
161.87 164,41
0,0305 0.0281
60,1998 0.1787
0.5534 0.5048
G 1294 0.1619
0.08648 0.1244
9 10
124,019 124,236
181.17 183.39
0.0241 0.0236
00,1351 0.1304
0.3577 0.3391
0.21324 0.20%9%
0.2698 0.2970
14 15
HRROOR KKK KKK KRk
XX KX X XXX AAR
HAKF KK % AOK X KX
(32 822 HKOK XOHX
RXAORA X X kXA
* ¥ KKK KKK KK
KEKEKN KKKk kK
12 14
124.8R7 125,104
197.03 202,77
0.0040 0.0016
0.0779 0.0573
0.3248 0.3059
0.2346 0,.2549
0.3566 0.3803
18 19
125.972 126.189
230,54 237.11
0.0000 0.0000
00,0108 0.0065
0.1448 0.1070
0.3459 0.3611
0.4986 0.5256

56



STAGE 20 21 22 23 24

F(FEIA) 126,406 126,623 126.B40 127.087 127.274
T(F) 242,77 247 .43 251.37 254,36 245.13
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0037 0.0021 0.0011 C.00064 0.0003
X 3 0.0761 00,0521 0.03A3 00,0215 0.0124
X 4 0.3705 0.3740 ©,3708 0.3619 0,3463
X S 0.5497 ¢.5718 ¢.5924 0.6148 0.6407

NUMBER OF STAGFS~24
NUMRER OF TRIALS= 25

329.



BUTANE PROFANE SFLITTER DATAL

1.0000
4

2,0000

32.0000

4,0000

2.0000

6.,0000

7.0000

8.0000

2.0000
1¢.0000
11,0000
12.0000
13,0000
14,0000
15.0000
16,0000
17.0000
18.0000
12.0000
20.0000
21,0000
22,0000
23,0000
24,0000
25.0000
26,0000
27.0000
2B8.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34,0000
35,0000
36,0000
37.0000

380

65.7146

+1385%
+ 3149
+ 02355
, 0085
148.0
2,41
1.18
0.88
0.A2D2
0,342
176.0
3,0
1.54
1.18
0.57
0.47%
200.0
3.51
1.87
1.43
0.71%
0.43
220.0
4,01
2,21
1,73
0,90
0.78
243.0
4,6
2.¢41
2.10
1.1
0.9&
148.0

1.400

+00004
.00048
01239
34588
+64108

243.0

34,3469

+O072A6
«16A84
« 2750
17729
.31024

31.3A7

58
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Figure 9
Ch-C5 Splitter, R=1.4
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FUTANE FROFPANE SPLITTER: R-1.4
XXFASTFOR (CONVERSATIONAL., VER 9)%x

1 0.9903304

2 0.9898047

3 0.9859442

4 0.9821548

5 0.9292838
F= 65.71600 P= 34.37050 E=
= 1.40000 N= 5
KEY1= 3 KEY2~- 4
STAGE 1 2 3
F(FSTA) 120.000 122,500 122,717
T(F) 138.80 150.90 157,01
X 1 0.128%  0,0581  0.0382
X 2 0.314%  0.,2696 . 2290
X 3 0.5145  0.5909 0.,5914
X 4 0.02%6  0.0%69 0.0947
X 5 0.,0085  0.0251  0.,04RE
STAGE 6 7 e
F(FSIA) 123.368 123.585 123,802
T(F) 171.28 175,67 179,49
X 1 0.0257  0.,024%  0.0237
X 2 0,15%96  0.14467 0.1369
X 3 0.4582  0.4125  0.3754
X 4 0.2000  0.2200 0.2305
X 5 0.1564  0.1963  0.2335
STAGE 11 12 13
F(FSIA)Y 124,453 XKRKKKK KXKIOKAXK
T(F) 1B6.95  HMkk¥kk  KKKKKK
X 1 0.0222  XKRXAX  KRAXKR
X 2 0.1213  Xkkkk¥  KKRKKK
X 3 0.3127  XAKKKE  KOKKKKK
X 4 0.2224  XXKKXY  RKKAKX
X 5 0.3213 XKXKKK  HKKAKK
FEED STAGE= 11
STAGE 9 10 11
FOFSIA) oK KOkRK JOORKKXKK 124,453
T(F) BKEXKK  XHAXER 185,84
X 1 KRKKKK KRKKEK 00,0222
X 2 KARKKK  XKKKKEX 00,1213
X 3 XEXKKX  XKKKXX 0.3289
X 4 KEKKKK  AKRKKK 00,2065
X S KKXKKK  HEKKKK  0,Z211
STAGE 14 15 16
F(FPSIA) 125,104 125,321 125.538
T(F) 206.15 213,55 221,32
X 1 0.0014  0.,0005 0.0002
X 2 0.0502  0.0339  0.0219
X 3 0.2823  0.2412 0.1953
X 4 0.2706  0.2967  0.3219
X S 0.3957 0.4278  0.4610

31,34550

4 S
122,924 123,151
141.841 164.58
0.0298 0.0272
0.1990 0.1767
0.557% 0.50%1
00,1341 0.1706
0.0797 0.1145

k4 i0
124,019 124,234
182,61 18%5.0¢6
0.0230 0.0228
0.1298 0.1248
0.3473 0.327
00,2330 0.2297
0.266% 0.2940C
14 15

AORRRRERK ROKF AR K
KERN KK 1222 824
L2223 8 K HOK kKK
L2 2.0 2.8 1 KKK KAk

182258 TRRKNF
IRk %K KK X HOK
XK KR KR X ¥
12 i3
124.670 124,887
192.82 199,32
0.0092 0.0037
0.0%949 0.0707
00,3299 0.3131
0.2245% 0.2460
0.3418 0.3666
17 18
125,755 125,972
228.94 235.98
0.0001 0.0000
0.0135 0.0080
0.1504 0.1107
0.343% 0.34600
0.4927 0.3215

60



STAGE 19 20 21 22 23

F(FSIa) 126,189 124,406 126,623 126.840 137,057
T(F) 241.94 2446.87 250.71 252.60 25%.97
X 1 0.0000 0.000¢C ¢.0000 0.0000 0.0000C
X 2 0.00446 0.0025 ¢0.0012 00,0007 0.0003
X 3 0.0782 0.03532 0.0348 0.0217 0.0124
X 4 0.3701 0.273%9 0,3713 0.34644 0.3459
X 9 0.5471 0.5703 00,5926 0.6199 C.46411

NUMEER 0OF STAGES=23
NUMERER OF TRIALS= 40

32%.



RUTANE FROPANE SFLITTER DATAL

1.0000
4

2,0000

3.0000

4,0000

5.0000

46,0000

7.0000

8.0000

?.0000
10,0000
11,0000
12,0000
13.0000
14,0000
15,0000
14,0000
17,0000
18,0000
192.0000
20,0000
21,0000
22,0000
23,0000
24,0000
2%.0000
26,0000
27.0000
28,0000
29,0000
30,0000
31.0000
32,0000
33,0000
24,0000
35,0000
36,0000
37.0000

38.

65,714

+138%
+ 3149
5144
J02355
, 0085
148.0
2.41
1.18
0.88
0.A22
0,242
174,90
3.9
1,54
1.18
0.57
0.475
200.0
3.51
1.87
1.43
0.71%
0.,e3
220.0
4,01
2.21
1.73
0.0
0.78
243.,0
4,4
RN
2,10
1.1
0.9¢6
148.0

1,500

00004
00048
» 01229
«34588
64108

34,3469 21,347

[R]

07246
+14484
+ 2750
17729
+31024

0.217

62
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Figure 10

C4~C5 Splitter, R=1.5
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BUTANE PROFANE SFLITTER: F=1.5
XXFASTFOR (CONVERSATIDNAL, VER 2)¥x%
1 0,99032304
2 0.9898047
3 0.9859442
4 0.9821548
S 0.9822838
F= ©65.714600 I'= 34.4603¢ b=
R= 1.50000 N= ]
RKEY1= 3 KEY2= 4
STACE 1 2 3
F(FEIAR) 120,000 122,500 i22.717
TR 138,93 151.2 157.8¢9
X 1 0.12R2 0.0577 0.,0352
X 2 0.3140 0.2675% 0.2247
X 3 0.5132 0.5843 0.5826
X 4 0.0236 0.056% 0.0943
X S ¢.01113 0.0325 0.0432
STAGE 6 7 8
F(FSIAY 122,368 123,585 123.802
T(F) 174,2 179.11 13,25
X 1 0.0241 0.022¢9 0.0221
X 2 0.1499 0.1364 0.1267
X 3 0.4325 0.3843 0,3466
X 4 0,1950 0.2114 0.2181
X 5 0.1985 00,2451 0.2867
FEED STAGE= @
STAGE [ 7 €
F(PSIA) KERKKEXF KKK EKKK KE KKK KK
T(F) XERXKKX XE¥ ¥R ¥R AR KK
X 1 LE2 228 Kk KKK K KKK K
X 2 *XOKK KK KEKKKN KKK KKK
X 3 b S $3 8 xRk R L2 2288
X 4 L2228 3 L2282 81 KKK ¥ X
X 5 ®HOK K KK 122239 HER KKK
STAGE 11 12 13
P(FSIA) 124,453 124,670 124.887
T(F) 201.75 209.80 218.18
X 1 0.00324 0.0013 0.0004
X 2 0.0658 0.0448 00,0289
X 3 0.2903 00,2505 0.,2037
X 4 0.2617 0.2901 0.3178
X 5 0.3790 0.4135 0.4493
STAGE 16 17 i8
F(FSTA) 125,538 125,755 125,972
T(F) 240,40 245,41 249.64
X 1 0.0000 0.0000 0.0000
X 2 00,0059 0.0033 0.0017
X 3 0.0804 0.0544 0.0352
X 4 0.3711 0.3752 0.3727
X 5 0.5670 0.5904

0.5425

31,25565
4 5
122.934 122,151
163,38 148,83
0.0284 0.0257
C.1922 0.1682
0.9428 0.4882
0,132322 0.1482
0.1032 0.14%97
? 10
124,019 XEkkKKKK
186,51 L2823 9
0.0214 ¥ KK KOk X
0.11%9%9 Kok kKKK
G.3192 KOk KK
<2175 HOXOK KOk
0.3222 XX ¥ XAk
k4 10
124,019 124,234
186,13 194,07
0.0214 0.0087
0.1199 ¢.0914
00,3245 0.3166
0.2122 ¢.2352
0.3220 0.3482
14 15
125,104 325,321
226.13 238,97
0.0002 0.0001
c.0178 0.0105
0.1548 0.1148
0.3418 0.359%
04837 0.5149
19 20
126,1R9 126,406
251,73 255,06
0.0000 00,0000
0.0009 0.0004
0.0218 0,0124
0,3654 0.3468
0. 6180 0.6401
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NUMBER OF STAGFES-20
NUMRER OF TRIALS= 25

329,
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DEBUTANIZER DATA

1.0000
3

2,0000

3.0000

4,0000

5.0000

66,0000

7.0000

8.0000

?2.0000
10.0000
11.0000
12.0000
13,0000
14,0000
15,0000
16.0000
17.0000
18.0000
12,0000
20.0000
21,0000
22.0000
23.0000
24,0000
25,0000
26,0000
27,0000
28,0000
22,0000
30.0000
31,0000
32,0000
33.0000
34,0000
35.0000
36.0000
37,0000

38.

1000.0

0.16829
0.82444
0.00707
0.0
0.0
100.0
1.8
0.57
0.198
0.074
0.0285
156.0
2,93
1.07
0.41
0.179
0.07%
200.0
4,21
1.76&
0.75
0.348
041461
250.0
S.78
2168
1.21
0,62
0.318
300.90
7,45
3.8
109
1.032
0.55

120.0

?'0

0.0

0.00711
0.29577
0.34%%0
0.32722

[N
~0
*J
(]
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0.05
0.25
0,21
0.26
0.2320

100.0 2.0 0.2

100.0

to
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Figure 11
Debutanizer, L-M Program
110 170 230 290 OF
) 1 (] i
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DERUTANIZER

XXkFASTFOR (CONVERSATIONAL . UFR Z)%x

1 0.962646561

2 0.958%074

3 0.9545148

4 0.95806%5

5 0.9564800
F=1000.00000 I'= 227.1049%90 k=
R= 2,00000 N= 5
REY1= 2 KEY2= 3
STAGE 1 2 3
F(FSIA)Y 100,000 102.000 102,200
TR 116.90 127.69 121,70
X 1 0.1683 0.0652 0.0376
X 2 0.8746 0.9132 0.9180
x 3 0,0071 0.0208 0.0441
X 4 00,0000 0.0001 0.0003
X 5 0.0000 0.0000 0.0000
STAGE é 7 8
F(FSIA) 102.800 103,000 10X.200
T(F) 142.33 150,26 144,38
X 1 c.02482 0.0226 0.0198
X 2 0.7384 0.6203 0.A774
X 3 0.2196 0.300% 0.3411
X 4 0.0141 0.0491 0,121
X S 0.0012 00,0080 0.0433
FEED STAGE= ?
STAGE g 10 11
F(FSIa) 103.400 103,600 103.800
TCF)S 193.3%1 204.00 215,35
X 1 0.0142 0.0043 0.0023
X 2 0.3158 0.2802 0.2315
X 3 0,2890 0.3244 0.3852
X A 00,2162 0.2219 00,2330
X 9 00,1632 0.1457 0.1687
STAGE 14 15 16
F(FETA) 104.400 104.600 104.R00
T(F) 254.51 267,10 280,64
X 1 0.0001 0.0000 0.0000
X 2 0.0859 0.03543 0.0319
X 3 0.4690 0.4780 00,4622
X 4 0.2478 0.2863 0.3143
X 9 0.1785 0.1839% 0.1986

NUMEBER OF STAGES=18
NUMEER OF TRIALS= 35

329.

702.89500

4 S
102,400 102,600
134.28 137 .44
0.0296 0.0268
0.8R&& 0,872
0.0826 0.1413
0.0012 0.004%
0.0000 0.0001

? 10
103.400 XX XKE¥ KK
192,78 ¥k NEN
0.0162 K K%K
0.325¢6 AR KK
0.2930 Kk KR XX
0.2162 XX EKAK
0.1432 XK KKK
12 13
104.000 104.200
227.98 241,35
0.0008 00,0003
0.1780 0.1277
0.4070 0.4434
0.2432 0.254%
0.1718 ¢.17%90
17 i8
105,000 105.200
03,18 245 .34
0.0000 0.0000
0.0167 0.0071
0.4037 0.2958
0.3472 0.3699
00,2306 00,3272
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Figure 12
Debutanizer, DISTL
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AFFENDIX E

ILLUSTRATIVE TRIALS



F= 65.71600 D= 34.346%200 B= 31,34700

R= 1.35500 N= 1

KEY1= 3 KEYZ2= 4

STAGE 1 2 3 4 S
F(FSIA) 120.000 120,000 120,000 120,000 120.000
T(F) 135.81 149.473 155,24 15v.79 164,19
X 1 0.1383 0.0578 00,0362 0.0299 0.0274
X 2 0.3149 12691 0.2288 0.19%92 0.1775
X 3 0.5144 0.5910 0.5915 00,5578 0.5101
X 4 00,0236 00,0570 0.0944% 0.1234 0.1691
X S 0.0085 0.0252 0.0489 0.0795 0.1159
STAGE é 7 8 9 10
FP(FSIA) 120,000 120.000 120,000 ¥Xk¥XOKX XAk
TR 148.92 172.53 175.99 XXX FXX XKk Ak
X 1 0.0259 0.0248 0.0239 XK KK¥ XK XA KK
X 2 0.14608 0.1481 0.1385 L2228 3 FRH KR K
X 3 0,4403 0.4156 0.3793 AN KA K XX ¥ KKK
X 4 0.197¢% 0.2169 0.2268 EAERKKR Xk kAR
X 5 0.1554 0.1947 0.2316 XKk KH KOK % ok ok
FEED STaGE= 8

STAGE 7 8 9 10 11
F(FSIAD XREXXEXX 120,000 120,000 120,000 120,000
T(F) KA KE K 149.75 178.%92 204,10 220.4%
X 1 KOk KX 00,2557 0.1133 0.0425 0.0145
X 2 12258 3 4 00,0450 00,0382 0.0245 0.0164
X 3 KKK H Ak 0.1474 0.14605 ¢.1403 0.1024
X 4 1222383 0.2211 0.2812 0.3251 0.3525
X S % KK KK 0.3309% 0.406% O.4662 0.5087
STAGE i2 13 14 15 16
FI(FPSIA) 120,000 120.000 120.000 120.000 120,000
T(F) 236,74 237.04 241.28 243.8¢ 244,40

X 1 0.0048 0.0015 0.000% 0.0001 0.0000
X 2 0.00%5% 0.0053 0.002R8 0.0014 0.0007
X 3 0.0781 0.05434 0.0350 0.0217 0.0124
X 4 0.3676 0.3734 0.3716 0.3634 0.3459
X S 0.54095 0.5666 0.5904 00,6160 0.6411

NUMEBER DF STAGES=16
NUMEER OF TRIALS= 1



F= 45.71600 Ii= 34.40147 = 341,31453

R= 1.33500 N= 5

KEY1= 3 KEY2= 4

STAGE 1 2 2 4 S
F(FEIA) 120,000 120.000 120.000 120,000 120,000
T(F) 138,87 149.64 15%.,64 160.41 165.02

0.1384 0.0576 0.0340 0.0297 0.0272
0.3140 0.2676 0.2247 0,1967 ©.172%
0.5140 0.5889 0.5846 0.550%9 0.500¢9
0.0236 0.0548 ©.0938 0,1312 0.14649
0.0100 0.0296 00,0569 0.0919 0.1326

M X X
[L S 2T R

STAGE é 7 8 k4 10
FP(FSIA) 120,000 120.000 120.000 120.000 X¥AXKXK¥XK
TC(F) 169.51 173,60 177.0¢6 179.82 Ok E A K
X 1 0.0254 0.0248 0.0236 0.0230 L2220
X 2 0.1578 0.1452 G.1358 0. 1291 KX¥ AR K
X 3 0.4503 0.40%58 0.3703 0.3438 232288 4
X 4 0.1%908 0.2073 0.2149 0.2193 ¥ koK
X 5 0.175¢6 0.2173 0.2555 0.z2889 FAREXRK
FEED STAGE= ?

STAGE 4 10 11 12 13
F(FSIA)Y 1i20.000 120.000 120,000 120,000 120,009
T(F) 145.21 165.79 202.25 214,77 274,33

0.1317 0. 0555 ¢,0211 0.0074 0.0025
0.113¢ 00,0910 0.0639 0.0411 0.0249
00,1960 0.,2008 0.1787 0.1445 0.1091
0.2234 0.,2658 00,3028 0. 3225 0.3542
0.3352 0.3870 0,4340 0, 4749 0.5097

X X X X
U b -

STAGE 14 15 16 17 18
F(FSIA) 120,000 120.000 120.000 120,000 120.000
T(F) 231.62 237,10 241,195 244,74 2446 .49
X1 0.0008 0.0002 00,0001 0.0000 0.0002
X 2 0.0144 0.0080 0.0043 0.0022 0.0010
X 3 0.0781 0.0534 0.0349 0.0217 0.0124
X 4 0.3677 0.3734 0.3717 0.3426 ¢G.3462
X 5 0.53%3 0.5652 6.5891 0.6131 0.4401

NUMEER OF STAGES=18
NUMEER OF TRIALS= 2



F= 65.71600 =  34,45097 k= 31,26503

R= 1.39500 N= S

KEY1= 3 KEYZ2= 4

STAGE 1 2 3 4 ]
F(FEIA) 120.000 120,000 120,000 120.000 120.000
T(F) 138.94 149.85 156.04 161.01 165,81
X 1 00,1382 0.0574 00,0357 0.0294 00,0269
X 2 0.3134 0.2663 0.2249 0.1944 0.17179
X 3 0.5133 0.%85¢9 0.581¢4 0.5432 0.4921
X 4 0.0236 0.056¢ 0.0%930 0.1293 0.1609
X 5 0.011% 0.0339 0.,0648 0.1037 0.1482
STAGE é 7 8 9 10
F(FEIA) 120.000 120,000 120,000 120.000 120,000
T(F) 170,43 174.57 178.02 180.72 182.74

X 1 0.0254 0.0242 0.0234 0.0228 0.0223
X 2 0.1551 0.1427 0.1336 0.1271 0.1226
X 3 0,4410 0.3948 0.36232 0.3369 0.3199
X 4 0.1844 0.1988 0.2045 00,2037 00,1985
X 5 0.15940 0.2376 0.2764 0.30%97 0.32378

FEED STAGE= 10

STAGE é 7 8 k4 1o
F(FSIA) AR EORK O XKk d XkKkkkkk Kkkkkkkk 120.000
TCFD KOk ¥k %ok THX KN XXX XK XX KKK 164.40
X 1 KKK KN K KOHOKOK KOk HOKOR KR X L2328 0.09%21

X 2 KKK KX HA KK KK XXKKK XK KEKK KK 0.172¢
X 3 XXX XK HOK K A0k X > XK R K K L2 2822 0.2072
X 4 ¥ XF KKK A0k KKK ¥ AR K Kk LK K kK 0.2058
X 5 ¥ KKK K X L2222 %4 LER S 2P KK E KK 0¢.3149

STAGE 11 i1z 13 14 15
P(FEInd 120.000 120,000 120,000 120,000 120.00C
T(F) 181.78 194.73 20%5.9¢8 215.92 224,479

X 1 0.0430 0.0170 0.0063 0.0022 0.0007
X 2 0.14324 0.1069 0.0728 0.0464 0.0281
X 3 0.2207 0.2090 0.1806 0.1448 00,1091
X 4 s 2389 0.2727 0.3050 0.3329 00,3542
X5 0.3542 0.3949 0.4357 0.4741 0.5083

STAGE ié 17 ig 19 20
F(FSIA) 120,000 320.000 120.000 120.000 120.000
T(FD 231.49 236.95 241,04 244,07 244,43

i 0.0002 0.0001 00,0000 0.0000 0.00600
X 2 0.0162 0.00%90 0.0048 0.0025 0.0012
X 3 0.0781 0.0534 0.0350 0.0217 0.0124
X 4 0.3678 0.3737 0.,3721% 0.3633 0.3447
5 0.,53R0 0.5640 0.5882 0.,6127 0.63%4

NUMBER OF STAGES=20
NUMERER OF TRIALS= 3



F= &45.71600 D= 34,42B34& = 31.287¢4
R= 1.35500 = =)
KEY1= 3 KEYZ= 4
STAGE 1 2 3 ) 4 5
FP(FSIA) 120.000 120.000 120.000 120.000 120.000
TF) 138.91 149.74 155.82 160.468 165,38
X 1 0.1383 0.0875 0.035%9 0.02%94 0.0270
X 2 0.3138 0.2671 00,2259 0.1957 0.1724
X 3 0.5137 0.5872 0.5842 0.5471 0.4943
X 4 0.0236 0,05647 0.0934 0.13203 0.1630
X 5 0.0107 00,0316 0.0605 0.0974 0.13%8
STAGE é 7 8 ? 10
F(FSIA) 120.000 120.000 120.000 120.000 120.000
TP 162.923 174.0% 177.51 180.22 182.31
X 1 0.0255 0.0244 0.0235 0.0229 00,0224
X 2 0.1566 00,1440 0.1348 0.1282 0.1236
X 3 0,459 0.4014 G.44655 0.240% 0.3220
X 4 0.1879% 0.2033 0.2100 0.2098 0.204%
X S 0.1842 0.2268 0.,2653 0.2988 0.3272
STAGE 11 12 13 14 18
F(FSTIA) JT20.000 FOKEAOMRKNOK XX AOKKK KR XOKK KIOOKOK Kok X kK ¥k ok
TR 183.83 22223 X AK Kk X eSS S Xk oKk
X 1 0.0221 XOF AR XK K £ & Kk 12232 8 HROKOE Ok %
X 2 0.1203 L2 2228 22924 KoKk k¥ R KKK K
X 3 0.3092 H XK K X ¥ N AN A LER RS XEXX WK
X 4 0.1973 LR SRS XXEXk K AR KK &2 ERE
X 5 0.3512 KA XXX H Kk Xk X kO KKk WKk KKK

FEED STAGE= 11

STAGE 8 K4 10 11 12
F(FSIA? HERRKERNE KKEEEKERK KKK KKK KK 120,000 120.000
TCFD 122822 KR KK XK L2228 3 ) 145.52 178,58
X 1 KKK KK HOK KK KKK K kK XK 0.0920 0.040°
X 2 KX¥ KKK KKK ¥R KK 00,1935 00,1653
X 3 XK KKK K 0K XKk K kKKK X ¢.2187 + 2407
X 4 XK KK AKX L2288 ¥XOKOK K kK 0.1936 .2109
X S KKK KK K ¥R KKK XKk X KX 0.3021 ©,3321
STAGE 13 14 15 14 17
F(FS5IA) 120.000 12¢.000 120,000 120,000 120,000
TR 189.50 199.37 208,78 217 .65 22%9.395

X 1 0.0168 0.0065 0.0024 0.0008 0.0003
X 2 0.1283 0.0%921 00,0617 0.0390 0.0234
X 3 0.2391 0.2182 " 0,1848 0.1465 0.1098
X 4 0.2488 0.279% G.3095 0.33%7 0.3588
X 5 0.3671 0.4040 0.4420 0.4784 0.5112

STAGE i8 19 20 21 22
PF(FSIA) 120,000 120.000 120,000 120.000 120.000
T(F) 232.14 227,32 241.25 244,24 246,30
X 1 0.0001 0.0000 0.0000 6.0000 6.0000
X 2 0.013%5 0.0075 0.0040 0.0020 0.0010
X 3 00,0783 0.0535% 0.0350 0.,0217 0.0124
X 4 0.3686 00,3740 00,3721 0.34629 0.3465
X S 0.53%98 0.5653 0.58%1 0.6130 0.6399

NUMBER OF STAGES=22
NUMBRER OF TRIALS= 4



F= 65.714600 = 34.3778% B= 31.33815

K= 1.35500 N= S

KEY1= 3 KEYZ2= 4

STAGE 1 2 3 4 S
F(FSIA) 120.000 120.000 120.000 120,000 120.000
T(F) 138.84 149.51 155.39 150,03 164,951

X 1 0.1385 0.0578 0.0361 00,0298 0.0273
X 2 0.314% 0.2484 0.2280 0.,1982 0.1763
X 3 0.5144 0.5900 0.58%¢ 0.S550 0.50653
X 4 0.0236 0.035469% 0.0943 0.1326 0.1674
X 95 0.00%1 0.0269 0.0520 0.0843 0.1225

STAGE é 7 8 9 10
F(FSIA) 120,000 120.000 120.000 120,000 120.000
T(F) 168.91 172.95 176,42 179.20 181.35
X 1 0.,0258 0.0247 0.0238  0,0231 0.022

X 2 0.1596  0.1469 0.,1374 0.13205  0.1256
X 3 0.45454 0.4117 0.3757  0.3486 0.3290
X 4 0.1950 0.2131 ¢.2221 . 2235 0.2196
X S 0.1633 0.2037 0.2411 0.2744 0.3033
STAGE 11 12 13 14 15
F(FSTA) 120,000 %KXKKRAK KERNORRK  KRKKOKKK K KKR kXK
T(F) 182,95 KA KKK HEKAKK  HOORKKX KAOK K KK
X 1 0.0223 KH AR KK RKKRK HORRRK KKE KKK
X 2 0.1221 * KKK AR KRRk KKK K
X 3 0.3151 R K XK KRROKKE R RKAOK KKK
X 4 0.2123  XXK¥XX AXRRKK  RKKKKR FOK KK KK
X 5 0.3283 XK KKK EREKKK  KKKKKF HORHOAF

FEED STAGE= i1

STAGE 8 9 10 11 12
F(PSIA) XEKOKRRE KKKREXKKR KFERKKKK 170,000 120.000
T(F) X KK KK KKK XK * KKK K 176,52 185,92
X 1 * KKKk K X KK AOK ¥ HAOK KKK 0.040% 0.0171
X 2 KK AKX E22 333 KKKk 0.1743 0.13%4
X 3 AR KK XK XHK KK XK KKK 0.2593 0.2667
X 4 KKK KK R KO ¥ K LR KKK 0.2065 0.2300
X S * KKK KK KAKH Kk KRKK KK 0.3193 0.344%
STAGE 13 14 15 16 17
F(FSIA) 120,000 120.000 120.000 120.000 120.000
T(F) 194.34 202,71 211.14 219.29 225,65
X 1 0.0068 0.0026 0.0009 0.0003 0.0001
X 2 0.1043 0.0731 0.0483 0.0302 0.0180
X 3 2544 0.2264 0.1888 0.1482 0.1103
X 4 0.2568 0.2855 0.3137 0.33284 ©.3572
X S 0.3779% 0.4126 0.4487 0.4R33% 0.5146
STAGE 18 19 20 21 22
F(FSIA) 120,000 120,000 120,000 120,000 120.000
T(F) 232,83 237.74 241.49 244,39 244,57
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0104 0.0057 0.0031 0.0016 0.0007
X 3 0.0785 0.0535 0.0350 0.0217 0.0124
X 4 0.3692 0.3740 0.2718 0.3625 0.3459
X S 0.5423 0.5670 0.5503 0.613% 0.6406

NUMBER OF STAGES=22
NUMERER OF TRIALS= 5



F= 65.71600 Ii= X4,37303 B=  31,34297

R= 1.35500 N= S]

KEY1= 3 KEYZ2= 4

STAGE 1 2 3 4 5
F(FSIA) 120.000 120,000 120,000 120,000 120,000
T(F) 138.82 149,47 155.33 1592.92 164.37
X 1 0.1385 ¢.0578 0.0361 0.0299 0.0274
X 2 0.3144 00,2687 0.2283 0.1987 0.1768
X 3 0.514% 0.5904 0.590S 0.53562 0.5081
X 4 0.023¢ 0.0570 0.0%44 0.1229 0.1481
X 5 0.0088 0.0262 0.050¢4 0.0823 0.1124
STAGE é 7 8 ? 10
F(Fs1a) 120,000 120.000 120,000 120.000 120.000
T(F) 168.74 172,77 1764.23 179.03 181.18
X 1 00,0259 0.0247 0.0238 00,0232 0.02>7
X 2 0.1601 0.1474 0.1379 0.1310 0.1260
X 3 0.4581 0.4134 0.3773 0.34%99 0.3301
X 4 0.1%9&1 0.2147 00,2241 0.225%9 0.2221
X S 0.159%9 0.199B 0.2370 0.2702 P 2992
STAGE 11 12 13 14 15
F(FESIA) 120,000 XXEKR KKK HORKEKERK RKEXKRKKK KK KKk¥
TC(F) 182.80 KKK kXK X0k Kk KX R AOKK KK E X ¥k

0.0223 133333 KKK K 32322 X b KKK
0.1225% 23282 XK KK AFKKR K KE®RAH
0.3141 KKK AR AR AKX FAXKKK X KKK %K
0.2149 ¥R KKK K KA KKK 33333 EXKK A X
0.3243 KR XN K KKK AR K X RH KK KKK K

MWK XX
(40 WA R

FEED STAGE= 11

STAGE k4 10 11 12 13
F(FRIA) KAOKR AKX KKKk kK kX 120,000 120,000 120.000
TR ¥R ¥R KK L 2.9 2 88 169.40 179.94 188.46

K ¥Rk % X KK KKK 0.0691 00,0304 0.,0126
AOK ¥k KOk X Ok kXK 0.1818 0.1537 0.1205
XA XK XX kXXX 0.0806 0.2784 0.2799
R KKK XK KA AR E K 0.1914 0.2116 0.2344
XK kX KK XK OK XK X ¢.3020 0.3258 0.3524

XK XX XK
Nbd eIty

STAGE 14 15 16 17 i8
F(FSIA) 120.000 120,000 120,000 120,000 120.000
TC(F) 196.32 204.25 212.32 220.15 227.24
X 1 0.0050 0.0019 0.,0007 0.0002 0.0001
X 2 0,088¢6 0.0614 ¢.0403 0.0251 0.0149
X 3 0.2628 0.2313 0.1912 0.14%3 0.1108
X 4 00,2608 0.2888 0.X162 00,3401 0.3583
X S 0.3830 0.4169 0.4520 0.,4857 0.5163
STAGE 19 20 21 22 23
F(FPRIA) 120.000 120,000 120.000 120.000 120,000
(F) 233.2 237.97 241.42 244.44 246460

0.0000 0.0000 0.0000 0.0000 0.0000
0.0085 0.0047 00,0025 0.0013 0.0006
0.0786 0.0536 0.0350 0.0217 0.0124
0.3697 0,3743 0.2719 00,3625 0.34%59
0.5433 0.58676 0.5907 0.6143 0.6408

3 X X X X~
D e

NUMERER OF STAGES=23
NUMEER OF TRIALS= 6



F= 65.71600 I'=  324,35435 B= 21.36165

R= 1.35500 N= ]

KEY1l= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FSIaA) 120.000 120,000 120,000 120,000 120.000
T(F) 138.7¢9 149.38 155,16 159.456 144,02

¢.1386 0.0579 0.0362 0.0200 0.027%
0.3149 0.2693 0.2292 ¢.1998 0.1780
00,5147 0.5%91% 0.5926 0.9594 0.95121
0.0236 0.0570 0.0948 0.1338 0.1700
0.0082 0.0244 0,0472 0.0770 0.1125

2 2 ¥ XX
(4,00 AR

STAGE é 7 8 9 10
F(FSIA) 120.000 120.000 120,000 120,000 13120.000
T(F) 168,31 172.31 175.76 178.S7 180.76

X 1 0.0260 0.0249 00,0240 0.0233 0.0228
X 2 0.14614 0.1487 0.1391 0.1320 0.12¢%
X 3 0.8625 0.4178 0.3813 0.3535 00,3332
X 4 0.1991 0.2190 0.2294 0.2320 0.2288
X 5 0.,1511 0.1899 0G.2264 00,2593 0.2884

STAGE 11 12 13 14 15
F(FESIAD 120,000 KXXKXXKXK ¥IOKKKR RS  JOKRKRRR K X KX KKK
TCF) 182.41 (2223 33 ¥Rk kXX 122338 L2232 %9
X1 0.0224 KKK XK 222433 L2228 24 XK XKk
X 2 0.1233 KKK KR ¥ K KKKk L3 33234 KOk KKk K
X 3 c.21R88 * K Kk KX XK KKK X 2SS 2 (22258
X 4 0.2219 XK KK KX X X0k koK & Aok XKk K X RE KK
X o 0.3138 XK KR Kk KK KKK KAOKX KK LS SR 2 &3

FEED STAGE= 11

STACGE 9 10 11 i2 13
F(FSIAD 1222322238220 8 120.000 120.000 120.000
T(FD LR RS 2P XXX KRN 1746 .44 184.63 1921.57
X 1 KX KN K XOE X ¥ K ¥ 0.03249 0.0157 0.0064
X 2 KXEXKKEX KA KK KK 014327 0.1327 0.1014
X 3 KEXANX¥ XK Xk Kk k 0.2877 0.3000 0,2937
X 4 ¥XXKEX XK KKKk ¢.1992 0.2178 0.2396
X S XA KKK rEXX%X% 0.3122 0.3338 0.358%
STAGE 14 i5 16 17 18
F(FEIA) 120.000 120.000 120.000 120.000 120.000
TCF) 198.50 205,85 213.50 220.99 227,80
X 1 0.0025% 0.0009 0.0003 0.0001 0.0000
X 2 0.0734 0.0503 0.0327 0.0203 0.017%9
X 3 +2710 0.2357 0.1934 0.31503 00,1112
X 4 2649 0.2920 0.318% 0.34146 0.2591
X 5 0.3824 0.4213 0.4554 0.4882 0.5120
STAGE 19 20 21 22 23
P(F&IA) 120.000 120.000 120,000 120,000 120.000
T(F) 233.57 238.18 241.74 244,51 244 .464

1 0.0000 00,0000 0.0000 0.0000 0.0000
X 2 0.0069 0.0038 0.0020 0.0010 0.0005
X 3 0.0787 0.0534% 0.0350 0.0217 0.0124
X 4 0.3701 0.3744 0.2719 0.3624 0.3437
S 0.5445 0.5684 0.5913 00,6147 0.6411

NUMBER NF STAGES=23
NUMEER OF TRIALS= 7



F= &5.71600 D= 34.35532 B= 31.3604%
R= 1.35%00 = 5
REY1= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FSIA 120.000 120.000 120,000 120.000 120,000
T(F) 138.79 149,37 155.15 159.464 164.00
X 1 0.13R86 0.0579 0.0362 0.0300 0.0275
X 2 0.3150 0.2693 ¢.2292 0.1998 0.1781
X 3 0.5147 0.5914 0C.5927 0.5596 0.5123
X 4 0.0236 0.0570 0.0948 0,1339 0.1701
X B 0.0082 0.0243 0.0470 0.0767 0.1121¢
STAGE é 7 8 k4 10
P(FSIA) 120,000 120.000 120,000 13120.000 120,000
T(F) 168.29 172.28 175.74 178.585 180,73
X 1 0.0240 0.0249 0.0240 0.0233 0.0228
X 2 0.1615 0.1488 0.3321 0.1321 0.1270
X 3 0.,446727 0.4180 0.3815 0.3537 0.3334
X 4 0,1993 0.2192 .2298 0.2324 0.22%92
X S 0.1506 0,1893 .2258 0.2587 0.287¢
STAGE 11 i2 13 i4 1%
F(FSIA) 320,000 XARERFAKK XAKOKIOERK KRR RIK KRRk X
T(F) 182.39 XK KK LER S S § AKX XK ¥ KK KKK

X 1 0.0224 FOROKOK KOk LR 22 ¢ 93 K H KB K X XK K KKK
X 2 0.1233 Ok KK X L2389 33 XK XK KK KKK
X 3 0.3189 kA Ok KK L2 28 3 ¥ 0K kK K0k XA KK
X 4 0.2222 AEXE KK L2 £ 229 B KK KX LS S 223
X S 00,3132 1222 3 ¢4 XA KKK KEAKKR XokAk ¥k

FEED STAGE= 11

STAGE ? 10 11 i2 13
F(FSIA) FokdoKkkkk AXkkxkkx% 120.000 120.000 120,000
TR AR K EXN XXX XK 179416 184,43 192.92
X 1 ¥R Kk % K Kk Kk 0.02%1 0.0122 0.0049
X 2 L2 S 20 2 RKEK KKK 0.1480 0.1181 0.089%9J3
X 3 X XOKOKKK 2 222D 0.3036 0.3114 00,3014
X 4 KX KX KK ¥k kK 0.2026 + 2207 0.2423
X5 (2 228 &3 KOk AOk 0.32167 00,3375 0.3621
STAGE 14 iS 16 17 18
P(FSIA) 120.000 120.000 120,000 120.000 $£20,000
TF) 199.56 204,69 214.14 221.446 228,12
X 1 0.001% ¢.0007 0.0002 0.0001 0.0000
X 2 0.0642 00,0437 0.0283 0.0175 0.0104
X 3 0.2759 0.2394 0.1948 0.,1509 0.1114
X 4 0.2671 0.2939 0.3199 00,3425 0.3597
X S 0.3%911 0.423%5 0.4571 0.4894 0.516n
STAGE 19 20 21 22 23
P(FSIaA> 120,000 120.000 120.000 120.000 120.000
TCFY 233.77 238.31 241.81 244.53 244.65
X 1 0.0000 0,0000 0.0000 0.0000 0.0000
X 2 0.0059 0.0033 0.001¢ 0.0009 0.0004
X 3 0.0788 0.05334 0.03%50 0.0217 0,0124
X 4 0.3705 0.374¢ 0.3720 00,3625 0.3457
X S 0.5450 0.,5687 0.5%914 0.4148 0.6412

NUMEBER OF STAGES=23
NUMRER OF TRIALS= 8



F= 45.71600 D= 34.,346110 B= 31.35490

R= 1.35500 N= S

REY1= 3 KEYZ2= 4

STAGE i 2 3 4 S
P(FEIA) 120.000 120.000 120.000 120,000 120.000
T(F) 138.79 149,39 155.17 159 .48 1464,0%
X 1 0.138¢6 0.0579 0.0362 0.0300 0.0275
X 2 0.3150 0.2693 0.,2292 00,1997 0.177¢9
X 3 0.51446 0.5914 0.5923 0.5591 0.5117
X 4 0,0236 0.0570 0.0%948 0.,133R 60,1498
X 5 0.6083 0.0245 0.0475 0.0775 ¢.1131
STAGE 6 7 8 9 10
P(F&EIA) 120,000 120,000 120,000 120.000 120,000
T(F? 168.3% 172.35 1758.81 178,62 180.80

0.0240 0.0248 0.0239 00,0233 0.0228
0.1613 0.148¢6 0.13%0 00,1319 0.1249
0.4620 00,4173 0.3809 0.3531 0.3329
%.1988 0.2184 0.22%90 0.2315 0.2282
0.151% 0.1908 00,2273 0.2603 0.28%4

MM X XK X
(S0 RS A

STaAGE 11 12 13 14 15
P(FSIA)D 120,000 dokkk¥kxk X kkkiokd XKEKdOkKEK KAKKkK¥X
TC(F) 182,45 kKK KX XKk Kok X X KKK X HOK KR KK

0.0224 * KOk KK *XOK Kk X KKK ¥ K kK ¥OKK K K X
0.12322 KKK K K ¥R R KKK XK KK X 3K KK KK
0.3185 KXk AR XK AOK XK 2 22 %3 AKX KKK
Cc.2212 KRR Ok * K K KK X XK KKK HOK KK * X
0.3147 XK KKK L2 22 38 XK KKKk AXFERAKK

> X XX X
Md G-

FEED STAGE= 11

STAGE b4 io i1 12 13
F(FEIAD Aok ook ok okokoE ORIk XKk 120,000 120,000 120,000
T(F)D XRKE XX XOHOK K KH 180.94 187.95 194,22
X 1 KKKk K%K Kk G.0264 0.0110 0.0044
X 2 K KKK AKX KA AR 0.1273 0.1003 0.0751
X 3 LE S DY S XXX KK 0.,3200 0.3238 0.3101
X 4 Kk K% X XX KR KK 00,2057 0.,2238 0.24%51
X5 K KOK KK XK XK XK 00,3205 0.3411 0.3655
STAGE 14 15 16 17 18
P(FEIA)D 120,000 120.000 120,000 120,000 120,000
T(F) 200.646 207.58 214.84 221.96 223,446
X 1 0.0017 0.0006 0.0002 0.0001 0.0000
X 2 0.053% 0.0362 0.0234 0.0144 0.008%3
X 3 0.2813 0.2416 0.19464 0.19516 0.1117
X 4 0.26%96 0.2959% 0,3214 00,3434 ©.3604
X S 0.3%41 0.4260 00,4589 0.4207 ©.5197
STAGE 19 20 21 22 23
F(FSIaY 120,000 120.000 120.000 120.000 120.000
TC(F) 233.99 238,44 241.89 244.58 246.467
X 1 0.0000 0.0000 0.0000 00,0000 0.0000
X 2 0.0049 0.0027 0.0014 0.0007 0.0003
X 3 0.07%0 00,0537 0.0350 0.0217 0.0124
X 4 00,3709 0.374¢ ¢.3721 0.3625 0.3458
X S 0.54%5 0.56%90 0.5%916 0.6149 0.6412

NUMBER OF STAGBES=23
NUMEER OF TRIALSE= @



F= 65.71600 b= 24,36484 B= 31.34917

R= 1.35500 N= S

KEY1= 3 KEY2= 4

STAGE 1 2 3 4 S
F(PSIAD 120.000 120.000 120.000 120,000 120,000
T(F) 133.80 149.41 155.21 159.74 144,13
X 1 0.132R¢ 0.0578 0.0362 00,0299 0.0275
X 2 0.3149 0.2692 0.2290 0.1995 0.1777
X 3 0.514% 0.5911 0.5918 0.5583 ¢.5107
X 4 0.0236 0.0%570 0,0947 0.1336 0.1674
X 5 0.0084 00,0250 ¢, 0483 ©,0787 0.1148
STAGE - 7 8 2 i0
F(FSIAD 120,000 120,000 120,000 120.000 120.000
T(F) 148.45 172,46 175.92 178.72 180,90
X 1 0.02%9 0.0248 0.0239 0.0232 0.0227
X 2 0.1610 0.14832 0.1387 - 0,1317 0.1266
X 3 0.4609 0.4163 0.3799 00,3522 0.3221
X 4 0.1981 0.2176 0.2277 00,2300 0.2266
X 8 0.1540 0.1932 00,2299 0.2630 + 2920
8TAGE 11 12 13 14 15
F(FSIA) 120,000 XXORXKARR XIOKRKIOKK KX KKAKK  Xokokok kK k%
T(F) 182,54 XK KK XK XKk AKX ARk K ¥ XK K XK
X 1 0.0224 AOKK XK % KR KX KOk K K K L2 9828
X 2 0.1231 KE KK AR L2238 34 XRKF KK ¥R EKKK
X 3 0.3179 KKK KK XX KEXK ok Kk Kk X XKk KK
X 4 0.2195 KRKAKR KKK K ROk X K % 122238
X 9 0.3173 LS 222 3 XRKKK XK RAX KK KKK ®

FEEDR STAGE= 11

STAGE E4 10 11 12 13
F{(FSIA) ARCKKE Rk kkrkkxkkx 120.000 120.000 120,000
T(F) XXKEKNXX AKX X 181.98 188.54 194.57
X 1 oAk ok %ok KRR ¥ KK 00,0223 00,0092 0.0037
X 2 Ok KR Kk H Kk Kok X 0.1248 0.097¢8 0.0730
X 2 XK EXK XK K KKk 0.3244 0.3266 0.3118
X 4 XK KK X KAk XKk + 2067 0.2245 0.2456
X 5 RS 288 L2 2289 3 00,2217 0.3419 0.36460
STAGE 14 15 146 17 18
F(FSIA) 120,000 120,000 120.000 120,000 120,000

TCF) 200.88 207 .74 214.94 222.04 228.51
X 1 - 0.0014 0.00035 0.0002 0.0001 0.0000
X 2 0.0519 0.0351 0.022&4 0,013%9 0.0082
X 3 0.2823 0.2421 0. 19867 0.1518 0.1118
X 4 0.2701 0.2963 0,3217 0.3438 0.3606
X S5 0,394% 0.4263 0.4591 0.4908 0.5197

STAGE 19 20 21 22 23
F(FSIA) 120.000 120.000 120,000 120,000 120.000
T(F) 234.02 238.45 241.90 244,57 246 .67
X 1 0.0000 0.0000 0.0000 00,0000 00,0000
X 2 0.0047 0.0026 0.0014 0.0007 0.0003
X 3 0.07%0 0.0537 00,0350 0.0217 0.0124
X 4 0.3710 0.3749 0.3722 0.3626 0.,34S8
XS 0.5455 0.56%90 0.5%916 00,6149 0.6411

NUMRER 0OF STAGES=23
NUMEKER OF TRIALS= 10



F= 65.71600 b= 34,3711% k= 31,34489

R= 1.353500 N= ]

KEY1= 3 KEY2= 4

STAGE 1 2 3 4 ]
F(FSTIA) 120,000 120.000 120,000 120,000 120,000
T(F) 133.80 149.42 155.24 159.79 164,2

X 1 0.138% 0.0578 0.0262 0.0299 0.0274
X 2 0.314°9 00,2691 2289 0.19932 0.1775
X 3 0.5145 0.5909 0.5914 0.5%77 0.509%
X 4 0.0236 0.03570 0.09446 0.1334 0.14%90
X S 0.00RY 00,0252 0.0490 0.07%7 0.1162
STAGE & 7 B ? 10
F(FSIAD 120,000 120.000 120,000 120.000 120,000
T(F) 148.53 172.9%5 176.01 178.81 18¢6.98
X1 0.025% 0.0248 0.023¢9 0.0232 0.0227
X 2 0.1608 0.1481 0.138% 0.1315% 0.1245
X 3 0.4501 0,4154 0.,3791 0.3518 0.3315
X 4 0.1974 0.2148 0.2247 0.,2288 0.2254
X S 0.1355% 0.1950 0.2319 0.2650 0.29240
STAGE i1 12 13 14 15
P(FEIA)Y 120,000 #$XEXEXEX FRKRKEKKR RAXRRKKKAK oKXk k¥
T(FD) 182.461 kKX XXXX¥ & XXX KX XL KKK
X 1 0.0224 KEXE KK LR S 2SR Xk F Kk KKk XKk
X 2 0.1229 Xk Kok kX Kk k¥ X K ¥k % FREREKEX
X 3 0.3174 XKXKRK XXX XK XXX KX K XX KKK
X 4 0.2182 KKk Kk KR KEK LS 9.0 82 kX KOk K
X S 0.,31¢2 ¥EXREK XXEKR X KAk ¥ Xk L2 22224

FEED 3TAGE= 11

STAGE 9 10 11 12 13
F(FETIA) XXKKFERE RXFK¥KkKK  120.000 120.000 120.000
T(F) XERKAKH L3223 8 8 182.03 188.460 194.463
X 1 * R KKk XK LS 28224 0.0224 0.0023 0.0037
X 2 (RS 52N ] 22 23 8 0.1234 0.0%967 0.0721
X 3 XEX KX K XF K KKK 0.3254 0.3274 0.3124
X 4 L2 223 24 XEXKXKKE 0.2069 0.2246 0.2458
X S ¥OK KK 8 X XK KKK 0.3218 0.2420 0.2¢51
STAGE 14 15 16 17 18
F(FSIA) 120.000 120,000 120.000 120.000 120.000
T(F) 200.94 207.7 214,98 222.046 228.353
X 1 0.0014 0.0005 0.0002 0,0001 0.000%

X 2 0.0512 0.0247 0.0223 0.0137 0.008B1
X 3 0.2827 00,2424 0.196% 0.19519 0.1118
X 4 0.2702 0.2%964 0.321e 0.343¢9 0.3606
X 5 0.3%44 0.4263 0.4592 00,4908 0.5197

STAGE 19 20 21 22 23
FCFSIA) 120,000 120,000 120,000 120,000 120.000
T(F) 234.03 238.46 241,90 244,57 246,67
X 1 00,0000 0.0000 0.0000 0.0000 00,0000
X 2 0.0044 0.002¢6 0.0014 0.0007 0.0003
X 2 0.07%0 0.0537 0.0350 0.0217 0.0124
X 4 0,3711 0.37350 0.2722 0.3627 0.3459
X S5 0.5455 0.5690 0.5%15 0.6148 C¢.6411

NUMBER OF STAGES=23
NUMEER OF TRIALS= 11



F= 65.71600 D=  24.37364 F=  31.34236

R=  1.35500 N= 5

KEY1= 3 KEY2= 4

STAGE 1 2 3 4 5
F(FSIA) 120,000 120,000 120,000 120.000 120.000
T(F) 138.81 149,43 155.26 159.82  164.24
X 1 0.13P5  0.0578  0.0342  0,029% 0.0274
X 2 0.3149 0.2691 0.2288 0.1992 0.1773
X 3 0.5145  0.5907 0.5912 0.5573  0.5095
X 4 0.0226 0.0570 00,0946 0.1333  ©,1688
X 5 0.0086 0.0255 00,0493  0,0803  0,11&9
STAGE é 7 g 9 10
F(FSIA) 120,000 120,000 120,000 120.000 120,000
T(F) 168.58 172.60 176,06  178.86  181.02
X 1 0.0259  0.024B  0.023% 0,0232  0.,0227
X 2 0.1607 0.1480 0.1384 0.1314  0.1264
X 3 0.459% 0,4150 0.3787 0.3512  0.3312
X 4 0.1973  0.2163  0.,2261 0.2282 00,2246
X5 0.1566  0.1961 0.2330  0.2662  0.2952
STAGE 11 12 13 14 15
F(FSIA) 120,000 $X¥KKKEK KARKRIKF KRKKBRRK KIKARK KK
T(F) 182,66 XXXXEK  RKKKKE  FE¥REE KAXXEX

0.0224 ERKH KN BRA KK KEK KA KR XXX
0.1228 KRR R RARA AN 32321, TRRK KK
0.3171 AXAKEK  KKKAAY AXKEKN KKK KK
0.2175 *H K oF HOOF KR X ERRERE  HOKRKKX
G.3204 R REKK ¥R KRR 31323 FOKK KKK

2 XK
LI I #F B N I o

FEED &TAGE= 11

STAGE ° 10 11 12 13
F(FETA: KRRk XY H kb kkEkxx 120,000 120,000 120.000
TCF) KR KA K K* Kk 182.08 188,62 194,65
X 1 LE RS TS YAk R X 0.0224 0.0093 0.0037
X 2 *KAOk kX KKK 0.1230 0.0%64 0.0719
X 2 L2288 8. KEOK KKK 0.3258 0.3277 0.3126
X 4 hE S 2SS L2222 34 0.2069 0.2247 0.2458
X S5 XK KK X KA ¥ KX 0.3218 0.3420 0.236462
STAGE 14 135 16 17 18
F(FSIAY 120,000 120,000 120,000 120.000 120,000
TF) 200,99 207 .79 214,99 222.07 228,83
X 1 0.0014 0.0005 0.0002 0.0001 0.0000
X 2 0.0511 0.034%5 00,0222 0.0137 -0.0081
X 3 0.2829 0.2425 0.1969 0.,1519 0.1119
X 4 0.2703 0.2964 00,3219 0.343% 0.3607
X 9 0.3946 0.4263 0.4592 0.4708 0.9197
STAGE 19 20 21 22 23
F(FSIA) 120,000 120.000 120,000 120,000 120,000
T(F) 234,02 238.44 241.90 244,57 246,67
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.004¢ 0.002%5 0.0014 0.0007 0.0003
X 3 0.0790 00,0537 0.0350 0.0217 0.0124
X 4 0.37113 0.3750 0.3723 0.3627 0.3459
X S 0.545%5 0.5689 0.5915 0.6148 0.6411

NUMEBER OF STAGES=23
NUMEBER OF TRIALS= 12



100

F= 65.71600 = 34.373064 k= 21.340%4

k= 1.35500 N= S

KREYi= 3 KEY2= 4

STAGE 3 2 3 4 S
F(FSIA)D 120.000 120.000 126.000 120,000 1220.000
T(FD 138.81 149,44 155.27 1592.84 164.26
X 1 ©0.138% 0.0578 0.03¢2 0.029¢9 0.0274
X 2 0.314% 0.26%0 0.22€7 0.19%1 0.1773
X 3 0.5141 0.5%907 0.9%910 0.5571 00,5092
X 4 0.02346 ¢.0570 0.0%456 0.1332 0.1687
X S8 0.00Bs 0.0256é 0.04%5 0.0R06 0.1174
STAGE 6 7 8 9 10
F(FSIA) 120,000 120.000 120,000 120.000 120.000
T(F) 148,40 172,62 176.09 178.8%9 181,05

X 1 0.0259 0.0248 C.023¢% 0.0232 0.0227
X 2 0.160¢ 0.1279 0.1383 0.1313 00,1263
X 2 0.A%94 0.4147 0.3784 0.3510 0.3210
X 4 0,1971 00,2161 0.2258 0.2278 0.22437
X 5 0.1571 0.1967 0.2337 0.2668 00,2958

STAGE 11 12 13 14 15
F(FSIA) 120,000 JOEKKICKRK KRXXKRKK  JOKAO0OKK K X X008 KKKk
T(F) 182.48 YO X R KK KKK Xk XK A K AR K AKX
X 1 0.0224 WO K ¥ Hh AR KK X HAKH AN XA K KKK
X 2 0.1228 122358 H AR K X KKK ¥ HOKOK XKk
X 3 0.314% XHKH XX XK XK X KK K K XK KKK
X 4 0.2171 HAKOR X% O XK K KKK # kK KKK KKK
X 5 0.3210 322 T * XOF KOk X KX IO K X XKk KKK

FEED STAGE= 11

STAGE k4 10 11 12 13
F(FEIAD HOF KR AOF KR K NOK % KKK 120.000 120.000 120,000
TC(F) RS RS LS SRS 182.07 188,63 194,46
X 1 XK F KKK XAk Xk 0.0224 0.0093 0.0037
X 2 * K kK X ¥X KR KK G.1229 0.0962 0.0718
x 3 A XK L2222 3 0.3259 0.3278 0.3127
X 4 SRS R L2222 2 ¢ 0.2070 2247 00,2459
X 5 *KH XA K FAX KKK 0.3218 0.3420 0.3661
STAHGE 14 13 16 17 18
F(FSIA 120.000 120.000 120,000 120.000 120.000
TCF) 200.9¢6 207 . R0 214,99 222.07 228.53
X 1 0.0014 0.006% 0.0002 0.0001 0.0000
X 2 0.0510 0.034%5 O.0222 0.0137 ¢.,0081
X 3 . 2829 0.2425 0G.1969 0.1517% 0.111%
X 4 0.2703 0.2965 0.3219 0.3432% 0.3607
X S 0.3%94¢% 0.42¢63 0.4591 0.4908 0.5197
STAGE 19 20 21 22 23
F(FSIA) 120.000 120.000 120,000 120.000 120.000
T(F2 234,03 238.4¢ 241.90 244.57 244,467
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0046 0.0025 0.0014 0.0007 0.,0003
X 3 G.0790 0.0537 0.0350 0.0217 0.0124
X 4 0.3712 0.37%50 0.3723 0.3627 0.3459
X S 0.5455 0.548% 0.5915 C0.6148 0.6411

NUMEBER OF STAGES=23
NUMEBER OF TRIALS= 13



101

F= 65.71600 = 34.37585 B= 231.34015

R=  1.,35500 N= 5

KEY1= 3 KEY2= a

STAGE 1 2 3 4 5
F(FSIA) 120.000 120.000 120.000 120,000 120.000
T(F) 138.81 149,494 155,28 159.85 164,27
X 1 0.1385 0.0578  0.0362 0,029% 0.0274
X 2 0.3149  0.2690 0.2287  0.1991 0.1772
X 3 0.5144  0.5906 0.5910 0.5570  0.5091
X 4 0.0235 00,0570 0.0945  0.1332  0.1487
X 5 0.0086 0.,0257 0.0497 0.0808 0.1176
STAGE 6 7 8 ? 10
F(FSIA) 120,000 120.000 120,000 120,000 120,000
T(F) 16B.62 172,64 176410 178.90 181,06
X 1 0.0259  0.0248  0.023% 0.0232  0.0227
X 2 0.1606 0.1478  0.13X83  0.1313  0.1263
X 3 0.4592  0.4145 0,2783  0.2508  0.3309
X 4 0.1970  ©0.2159  0.2256  0.,2276  0.2240
X 5 0.1574  0.1970  0.2340  0.2672 0,292
ETAGE 11 12 13 14 15
F(FEIAD 120,000 FKRXRKFK KRKKKNKK HAF AR RO KR KNIk
T(F) 182,49 XKKKXY  XKARAR XAXKNE  KEANRAK
X 1 0.0223  XHXkk¥  KKNKEX 122 S S YT
X 2 0.1227  kkx¥kF  KKRKORXK KX RNk
X 3 0.3248  AKIXAE  EKAKKA XAXANE  KEANRK
X 4 21EE  KKXERK kR KR XK ARAR KK ¥ b K
X 5 0.3214  Xbk¥AK RA KKK K 23328 ¥ XKKK K

FEED STAGE= 11

STAGE b4 i¢0 11 12 13
F(FEIA) KRR A RNE KykxsXxk* 120,000 120,000 120,000
TLFD KA KXk AOKOE X KOk 182,08 188.64 174,65
X 1 ¥R KK XX KEXK 0. 0224 0.0092 0.0037
X 2 KO KR X AR KR KK 0.1228 0.0%62 00,0717
X 3 XXAXR X XK AR K 0.3260 0.327¢9 0.3127
X 4 LR S 3 8 Xk AOE Xk 0.2070 0.2247 00,2459
X 5 kK Kk X KKKE K% ¢.3218 0,3420 00,3641
STAGE 14 1S 16 17 18
FP(FSIA) 120.000 120,000 120,000 120,000 120.000
TCFD 2006496 207 .80 214.99 222.07 228,53

X 1 0.,0014 0.000% 00,0002 0.0001 0.0000
X 2 0.0509 0.0344 0.0222 00,0137 00,0081
X 3 0.2830 0.2426 0.1970 0.151¢9 0.1119%
X 4 0.2703 0.2965 0.3219 0.3439 0.3607
X S 0.3944 0.4263 0.4593 0.49%908 0.5197

STAGE 19 20 21 22 23
F(FSIA)D 120.000 120,000 120.000 120.000 120,000
T(FD 234,03 238.44 241.90 244.57 286,67
X 1 0.0000 0.0000 0.0000 0.0000 0.00090
X 2 0.0046 0.0025 0.0014 0. 0007 0.,0003
X 3 0.07%90 0.0537 0.035¢0 0.0217 0.0124
X 4 0.3712 0.3750 0.3723 00,3427 0.3459
X S 0.54%5%5 0.5689 0.5915%5 0.6148 0.6410

NUMBER DF STAGES=23
NUMRER OF TRIALS= 14



102

F= £5.71600 = 34.37630 k= 3231.323%971
k= 1.35500 N= S

KREY1= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FSIA) 120,000 120.000 120,000 120.000 120.000
TLFD 138.81 149.44 155.28 159 .89 1464.28
X 1 0.1385 0.0%7¢® 0.0342 0.029%9 0.0274
X 2 0.32149 0.26%90 G.3287 00,1991 0.1772
X 3 0.5144 0.5904 0.990°9 0.5570 0.5090.
X 4 0.023¢& 00,0570 0.,0945%5 0.1332 0.1686
X 5 0.0087 0.0257 0.0497 00,0809 0.1178
STAGE & 7 8 b4 10
P(FSIA) 120.000 120.000 120,000 120.000 120.000
TCED 168.63 172,465 176.11 178,91 181.07
X 1 0.0259 0.0248 0.0239 0.0232 0.0227
X 2 0.1605 0.147R 0.1383 0,132313 0.1263%
X 3 0.4591 00,4145 0.3782 0.3508 ©.3309
X 4 0.19&9 00,2159 0.2255 0.2275 0.2239
X = 0.1576 0.1972 + 2342 0.2674 0.29¢4
STAGE i1 12 13 14 15
F(FSIA)D 120,000 XE¥XKFARK HAKKKEKN  RAOKKEKFR K AKKF KX K
TCF) 182.70 O XOK¥ K Xk X AKX XA KKK XXX KX
X 1 00,0222 ¥ K KK KK KOk K K N KR XK KR AKX
X 2 0.12327 X% KOk X K XAk KR X L2228 3 *OK KKK K
X 3 0.31467 X KK ¥k K AKY koK k& HOK K KO X
X 4 0.21¢7 KKk Kk XK KK AKX KK XX RE
X 5 0.3214& L2230 3 ] *RROK kXK 12333 XKk XX ¥

FEED STAGE= 11

ETAGE ? 10 11 i2 13
F(FEIA) (S S SRS SRR ERS S 120.000 120.000 120.00¢C
T(F) XSS S ¥Rk 182.08 188. 44 194,56
X 1 ¥ K KOk X KK ACH KK ¢.0224 0.0092 0.0037
X 2 LS RER X KOK XK KK 0.1228 0.0961 0.0717
X 3 S 2283 KA KK X% Q0.3241 0.327° 0.3127
X 4 *OK kK KX *K KKK X 0.2070 0.2247 0.2459%
X9 *XEKH XK KKK KKK 00,3218 0.3420 00,3861
STAGE 14 15 16 17 i8
F(FSIA) 120.000 120.000 120,000 120.000 120,000
T(FD 200.94 207.80 214,99 222,07 228.53
X 1 0.0014 0.0005 0.0002 C.0001 0.000¢0
X 2 0.0350°9 0.0344 0.0222 0.013¢ 0.0081
X 3 0.2830 0.2426 0.19270 0.1%19 0.1119
X 4 0.2703 0.296% 0.3219 0.343% 0L,3407
X 5 0.3%244 0.4263 0G.45%1 GC.4908 0.51%96
STAGE 19 20 21 22 23
F(FSIA) 120.000 120.000 120,000 120.000 120.000
TCF) 234.03 238.446 241,90 244.57 246.67
X 1 G,0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0046 0.002% 0.0014 0.0007 0.0002
X 3 0.0790 0.0527 0.,0350 0.0217 0.0124
X 4 0.3712 0.3750 0.3723 00,3427 0.3459
X o 0.545%5 0.5689 0.59215 0.6148 00,6410

NUMEBER 0OF STAGES=23
NUMEER OF TRIALS= 13



103

F= 65,714600 = 324,374630 k= 31,33971

R= 1.35500 N= S

KEY1i= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FSIA) 120.000 122,500 122.717 122.934 123,151
T(F) 138.81 150,92 156.97 161.71 166.31

0.1385 00,0581 0.03¢4 0.0302 0.0277
0.3149 00,2694 0.2293 0.199¢9 0.1782
0.3144 0.5908 0.5%09 0.55735 0.5103
0.0238 0.0568 0.0%941 0.1325 0.1677
0.0087 0.025¢6 0.0493 0.0800 0.1162

XX XK
[0 N N A

STAGE é 7 e k4 10
F(FSIA) 123,348 123.58% 123.802 124,019 ¥xkXokXxxkk
T(F) 1760.84 175.06 178.72 181.72 AR RAK
X 1 0.0242 0.0251 0.0242 0.0235 ROk R HOKN
X 2 0.1617 0.12493 0.1394 0.1327 AR RO K
X 3 0,48610 0.4149 ¢.3810 00,3538 X ROK ¥ K
X 4 0.195¢% 0.2150 0.2249° 0.22732 LS 2 228
X o 0.1552 0.19240 00,2302 0.2627 XK KK Kk
FEED STAGE= k4

STAGE 6 7 8 ? 10
F(FEIAD KAKREF KR KKKKEXRK KhXkK¥%k% 124,670 124,887
T(F) KKK KK X XA KRR K KRR A 194,00 200.35

XK K HF HOF KKK R XXXKKK  0.0080  0.0032
KA A K FORIORXK  RK¥XR¥ 0.0914  0.0679
ARERXA KEXEF P AXEREE  0.3251 0.3078
AR KK KH KR K F KR H AR (2281 0.2492
* KRN K Kok K XEREER  0.3474 0.%719

b S b g
AD Y e

ETAGE 11 iz 12 14 15
F(FSIAI 125,104 125.321 125,538 125.755 125.972
(F) 207.06 214,34 221.98 229.43 236,27

0.0012 0.00035 0.0002 0.0001 00,0000
0.0481 00,0325 00,0210 0.0130 0.0077
0.2770 0.2364 0.1915 0.1477 0.10%0
¢.2733 0,2987 0.3232 0.3443 0.3£02
0.4005 0.4320 0.,4643 0.4952 00,5232

XWX M M~
MAd Wty 77D

STAGE 16 17 18 1@ 20
F(FSIAY 126,189 1246.4046 126,623 126.840 127,057
T(F) 24215 246,97 250.75% 2852.59 255.%4

0.0000 0.0000 00,0000 0.0000 0.0000
0.0044 0.0029 0.,00132 0.0007 0.0003
0.0773 0.0527 0.0346 00,0217 0.0124
00,3701 0.3737 0.3712 0.3645% 0.3459

.54032 G710 ¢.5%930 0.6200 0.6410

X X XX X
D LIk

NUMKER OF STAGES=20
NUMERER OF TRIALS= 16



104

F= 65.71600 D= 34,417664 E= 21,290834

k= 1.3%500 N= S

KEY1= 3 KEYD= 4

STAGE 1 2 3 4 5
FCRFEIA) 120,000 122,500 122,717 122,934 123,151
T(F) 139.86 151.09  157.30  162.21  166.98
X 1 ¢.1384 00,0579 0.0362  0.,0300 0.0275
X 2 0.3144 0.2684 0.2278  0.1980 0.1760
X 3 0.%138 0.5884 0.5868 0.551%  0.,5028
X 4 0.0236 0.0567 0.,0935  0.1308 0.1644
X 5 0.009% 0,029 0.0557 0.0898 0.1294
STAGE 6 7 8 9 10
F(FSIA) 123,368 123,585 123,802 124.019 KXk¥XKX¥¥
T(F) 171,44 175,92 179,59  182.54  K¥AR¥X
v 1 0.0259 0.0248B  0.0240  0.0233  kk¥Xxx
X 2 0.1594  0.1449  0.1376  0.1309  ¥xkk##
x 3 0.4529  0,4089  0.3737  0.3473  ¥ki¥xk
X 4 0.1905  0.2075  0.215&  0.2165  ®kkkrk
X 5 0.1712  0.2119  0.2492  0.2819  dhkxkk
FEED STAGE= ¢

STAGE B 9 10 11 12
FCRSIAY  k¥bkkx¥  124.226 124,453 124,670 124.887
T(F) KX¥RYIF 174,41 184,30 191.97 199.88

RARKE X 00,0420 0.027R 0.0117 0.0047
0K R KOk X 0,18578 0.13229 0.105% 00,0789
XEX¥XKX 0.2870 0.3110 0.3151 00,3014
KX & 0.1901 ¢.2066 0.2251 00,2467
X EKE K 0.301¢9 0.3215 0.3429 0.3480

MMM X
(AL R B

STAGE 13 14 1% 1é 17
F(FEIA) 125.104 129,321 125.538 125,755 125.972
T(F) 205.95 213.48 221.31 228,97 235.96
X 1 00,0018 00,0007 0.0002 0.0001 00,0000
X 2 0.05¢4 0.0383 0.0248 0.0153 0.00%1
X 3 0.2734 0.2344 0.1908 0.%474 0.1089
X 4 0.2713 0.2972 0.3223 0.3438 00,3601
X 5 0.3972 00,4292 00,4621 0.493% 0.5220
STAGE 18 19 20 21 22
F(FSIA) 126,189 126,406 126.623 126.840 127,057
TF) 241,95 244,82 250.91 283.97 245.14
X 1 0.0000 0.0000 0.0000 ¢.0000 00,0000
X 2 0.0032 00,0029 0.0016 0.,0008 0.0004
X 3 0.0772 0.0527 0.0345 0.0215 0.0124
X 4 0.3703 0.3740 0.3710 0.3621 0.34584
X S 0.5473 0.5703 0.5915 0.6144 0.6406

NUMRBRER OF STAGRS=22
NUMEBER OF TRIALS= 17
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F=  65.71600 =  24,44440 = 31,27161

R= 1.35500 N= S
KEY1= 3 KEY2= 4

STAGE 1 2 3 4 5
F(FSIA) 120,000 122,500 122,717 122.924 123,151
TR 138.90 151,19 157.48 162,49 167.35%
X 0.1382 0.0578 0.0361 0.0298 0.0273
X 2 0.3142 00,2680 0.2270 0.1970 0.1749
X 3 0.5134 ¢.5872 0.39845 0.5481 0.4987
X 4 0.0234 0.0566 00,0931 0.12%¢9 0.1626
X9 0.0105 0.03210 0.0593 0.0952 0.1365
STAGE ) 7 8 9 10
F(FSIA) 123.368 123,585 123.B02 124,019 124,236
TCFD 172,07 176,39 180.03 183,00 185,28
X 1 0.0258 0.0247 0.0238 0.0232 0.0228
X 2 0.1582 01457 0.1365% 0.1300 0.1253
X 3 0.4484 0.4047 0.3699 0.3440 0.3255
X 4 0.1877 0.2035 0.2107 0,2110 00,2065
X 5 0. 17%7 0.2212 0.25%1 0.2918 0.32197
STAGE iy i2 13 14 15
F(FSIAD 124,452 XXXXFIKEX  KEKFRNKE FRRRIORK KIk k% ¥ A K
TC(FS 187,01 K EIR KK KKK F KK XL XX ¥ X XX KA R
X 1 0.022% A E KA XK KK KR KN KK AR KKK
X 2 0.1221 KA ARAKH ¥ X0k KOk X KAk KOk KK E AN
X 3 0,3127 XRRXL¥ XA AR AXXKXK ok AR K
X 4 0.1994 KR K* KR 1292323 KE XK KK LRRER 2
X S 0.34322 (228881 KK X KRAR &K RRRAK

FEED STAGE= 11

STACGE 10 11 i2 13 14
F(FEIAD KXk kkxx 124,236 124,453 124,670 124,887
TCF) FoRAOOk A 180.51 188.13 194,41 200453
X 1 HOK KR XK 0.0369 0.01%¢ 0.0045 0.0026
£ 2 ¥ Xk Kk X 0.1411 0,1150 0.0892 0.0861
X 3 KR Ak K 0.3147 0.3314 0.3288 0.3106
X 4 FARKRK 0.1960 0,2110 0.228¢6 0.24%4
X5 O ¥ X 00,3092 0.3267 0,3468 00,3711
STAGE 15 16 17 18 19
F(FSIAY 125,104 125,321 125,528 129,755 125.972
T(F) 207.14 214,34 221.95 229.42 234,206
X 1 0,0010 0.0004 0.0001 0.0000 0.0000
X 2 0.0468 00,0316 0.0204 0.0126 0.007%
X 3 0.272¢ 0.237% 0.1926 0.1484 0.1094
X 4 0.2737 0.2992 0.323¢ 0.3450 0.3609
X S 0.39%6 0.43210 0.4633 0.4942 0.5223
STAGE 20 21 22 23 24
F(FSIA) 126,189 126.40¢6 126.623 1246.8B40 127,057
T(F) 242.14 R46.,94 250.74 252.+461 285,96
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0043 0G.0024 ¢.0013 0.0007 0.0003
X 3 0.07758 ¢.0528 0.0346 0.0217 0.0124
X 4 0.3709 0.3745 0.3719 0.,3652 0.3466
X 9 0.5474 0.5702 00,5922 0.6192 0.6404

NUMBER OF STAGES=24
NUMEBER DOF TRIALE= 1B
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F=  65.71600 o
= 34,40607 k= 31,309%94

K= 1.35500 N= 5
KEY1= 3 KEY2= 4

STAGE 1 2 2 4 5
F(FSIA) 120,000 122,500 122,717 122.934 123.151
T(F) 138.85 151.03 157.18 162,03 166,75
X 1 0.1384 0.0580 0.0363 0.,0300 0.0275
X 2 0.3146 0.26€8 0,2284 0.1987 0.1768
X 3 0.5140 0.58%2 ©.5882 0.5535 0.5054
X 4 0.023¢ 0.0567 0.0937 0.1314 0.1655
X 5 0.0094 0.0278 0.0535 0.0063 0.1247
STAGE 6 7 & 9 10
FOFSIAY 123,368 123.5RS 123.B02 124.019 124,274
TCF) 171,36 175,62 179.29 182.27 184,60
X 1 0.0260 0.0249 0.0240 0.0234 0,0229%
X 2 0,160% 0.1477 0,1363 0.1315 0.1247
X 3 0.4557 0.4117 0.37&2 0.3495 0.3303
X 4 0.1924 0.2101 0.2188 0.7202 0.2145
X 5 0.1656 00,2057 . 2427 0.2753 0.3036
STAGE 11 12 13 14 15
F(FSIAY 124,453 ¥ KRFFKRFR KRAKARNE KA XA IR K KRR R HAK K
T(F) 185,39 A KEER AKFRRAE AOH K AKX k¥ XK K
X 1 0.0226 333122 XK AKX AR KKK K YR KRR K
X 2 0.,1233 1221288 £ K KKK KKK KO0 A K
X 3 0.3148 1H KKK A KKK K E KKK AR A A A K
X 4 0.209% WAk KK 22322 * KA K ¥ FOKF K
X 5 0.327¢ 1SS SRS ¥R K Kk K FOR AR OR * K KHOK K

FEED STAGE= 11

STAGE 10 11 12 13 14
F(FSIAD AO¥ KOk K¥ Xk 124,236 124,452 124.670 124.887
TCF) XOE ok KKk 183.12 187.99 195,76 201.59

¥R KK ¥ X 0.02883 0.0123 0.0050 0.0020
ROK K OF ¥ X 00,1261 0.1013 0.0778B 0.0572
XXX KX 00,3321 00,3422 0.335%0 0.3150
ROK X KX 00,1991 C.2136 0.2308 0.2515
O OK XK X 0.31328 0.3304 0.3503 0.3743

WM MK
Nd L)

STAGE 15 14 17 ie 19
P(FETIA) 125.104 125.321 125.538 125.7%5 125.972
T(F) 207.99v 215,05 222.48 229.81 234,53

X 1 0.0008 00,0003 0.0001 0.0000 0.0000
X 2 0,0403 0.0271 0.0174 0.0107 0.0044
X 3 0.2814 ©,2389 0.1928 C.1484 0.1092
X 4 0.2753 0.3004 0.3245 0.3453 0.2610
X 5 0.4024 0.4334 0.4653 0.4958 0.5235

STAGE 20 21 22 232 24
F(FE8IA) 126.189 126.406 126,623 126.840 127,057
TCF > 242,341 247,05 251.04 254.07 245.18
X 1 00,0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0037 0.0020 0.0011 0.000¢6 0.0003
X 3 0.0773 0.0G28 0.0345 0.0215 0.0124
X 4 0.3707 0.,3742 00,3710 0.3619 0.3462
X 5 0.5484 0.5710 0,59220 0.6147 0.6408

NUMEER OF STAGES=24
NUMERER OF TRIALS= 19
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F= 65.71600 = 34,39142 E= 31,32458

R=  1.35500 N= 5

KEY1= 3 KEY2= 4

STAGE 1 2 3 4 5

P(FSIA) 120.000 122,500 122,717 122.934 123,151

TCF) 138.83  150.97  137.07  161.86  166.52
0.1385 0.,0580 0.0364 0.0301 0.0276
0.3148  0.2692 L2289 00,1993  0.177é

0.5142 0.589¢9 0.5896 0.53556 0.5079
00,0236 0,0568 0.0939 0.1320 0.1667
0.00%90 0.026¢ 0.0513 ° 0.0830 0.1202

K XK XX
Ut b GF R e

STAGE é 7 8 k4 10
F(FSIA) 122,368 123.58% 123.802 124,019 124,234
T(F) 171.09 175.32 178.99 181.99 184,34
X 0.02&1 0.0250 0.0241 0.0235 0.0230
X 2 0.1610 0.1484 0.,1290 0,1322 0.1273
X 3 0.4585 0.,4144 0.3787 0.3517 0.3322
X 4 0.1942 00,2124 0.,2220 0.2239 0.2205
X 5 0.1601 0.1%99¢ 0.23&62 0.2687 0.2970
STAGE 11 12 13 14 15
F(FSIA) 124,457 ¥R F0K RKOEKE KOk OEX KRRk
T(F 1846415 LS 228 8 R AOKR X L2225 % XOKOR XK X
X 1 0.0027 ¥R XKk AEAKKX XOH K KKK b2 23 233

2 0.123¢ KRR ¥ K ¥ X0k K d X KEKRK K AKX KKK
3 0.21¢€4 KKK EKK AR KKK FAKA KX XK KK
4 0.2134 kA K KKK KAk Kk AOK KX X L2222 8
] 0.32135 ERKERF ¥ KK HOE X XXX KX Rk kKK

FEEDI STAGE= 11

ETAGE 10 11 1z 13 14
F(FSIA) KRKEKRXR 124,236 124,453 124,670 124.887
T(FD L2233 3 183.97 196,44 1946.0%5 201.7¢
x 1 kK HOK K 00,0258 0.0108 0.0044 0.0018
X z KKK KK X 0.1244 0.0995 0.0763 00,0561
X 2 XK KKK 0.3352 0.3441 0.3371 0.3155
X 4 HAXKRK 0.1998 0.2141 0.,2312 0.2518
X o XK HOK K 0.3150 0.,3315% 00,3511 0.2749
STAGE 15 146 17 18 19
F(FSIAY 125,104 125,324 125,538 125.755 125,972
T(F 208.13 215.15 222.55 229.85 236,346
X 1 0.0007 0.0002 0.0001 0.0000 0.0000
X 2 0.03%4 0.02635 0.0170 0.0105 0.0062
X 3 0.2817 0.23%1 0.1929 0.1484 0.1023
X 4 0.2754 00,3005 0.3245 0.3452 0.3608
X 5 0.,4029 043239 0.4656 0.4960 0.5238
STAGE 20 21 22 23 24
F(FSIA) 126,189 126.406 126,623 1246.840 127,057
T(F) 242,33 247.08 250.81 252,65 255.98
X 1 0.0000 0.0000 0.0000 0.0000 00,0000
X 2 0.003é 0.0020 0.0011 0.0006 0.0003
X 3 0.0774 0.0528 0.0346 0.0217 0.0124
X 4 0.3706 0.3740 0.3714 0.3646 0.3441
X 5 0.5485 00,5711 0.5930 0.6199 0.6410

NUMBER OF STAGKES=24
NUMERER OF TRIALS= 20



F= 65.71600 34,38484 k=
k= 1,353500 N= 5
KEY1= 3 KEY2=
STAGE 1 2 3
F(FSIAY 120,000 122,500 122,717
T(F) 138.82 150,94 157.02
X 1 0.1385 0.0581 0.0354
X 2 0.3148 0.26932 0,2291
X 3 00,5143 0.5902 0.5902
X 4 0.0236 0.0568 00,0940
X 5 0.00RE 0.0261 0.03503
STAGE é 7 8
F(FSIA) 123.348 123,585 123,802
TC(F) 170.96 175,19 178.86
X 1 0.0261 00,0250 0.0242
X 2 0.1614 0.,1488 0.139%
X 3 0.45¢98 0.4157 0.3799
X 4 00,1951 0.2138 0.2235
X 5 0.1576 0.1948 0,2332
STAGE i1 12 13
F(FSIA) 1244453 XRXRXK¥d XKEFEX XK
TC(F) 186.073 OR KK KK b2 2222
x 1 0.0227 EXKE KK L2222 R
X 2 0.,12490 XEKN* ¥ LS 32281
X 3 0.31¢2 AXXEXK L2222
X 4 0.215% KOk Xk KK 122222
X 5 0.3185 122228 L2323 33
FEED STAGE= 11
STAGE 10 11 12
F(FPSIA) XEokokkkk  124.234 124,452
T(FD KXk KKK 184,64 190.79
X 1 L2220 %S 0,022% 0.0095
X 2 KRR KK 0.1243 0.0992
X 3 KAORKK X 00,3370 0.3448
X 4 X R KKK 0.2003 0.2144
X5 X KKK ¥ X 0.3158 00,3320
STAGE 15 16 17
F(FS5IA) 125.104 125,321 125,538
TCF) 208,21 219,21 222.60
X 1 0.0006 0.,0002 0.0001
X 2 0.0392 00,0264 0.0169
X 3 0.2815 0,23R89 00,1927
X 4 0.2756 0.3006 0,3244
X 5 0.4032 0.4341 0.465%
STAGE 20 21 22
F(FSIA) 126.189 126,404 126,623
T(F) 242,35 247,07 251.06
X 1 0.0000 0.0000 0.0000
X 2 0.0034 0.,0020 0.0011
X 3 0.0773 0.0527 0.0345
X 4 0.3705 0.3740 0.3708
X 5 0.5487 0.5712 0.5923

NUMBER OF STAGES=24

NUMEBER OF T

RIALS=

31.33116
4 S
122,934 123,151
161.78 166,41
0.0301 0.0276
0.199¢6 0.1779
0.5565 0.5091
0.1322 0.1672
0.0815 00,1182
9 10
124,019 124,236
181.85 184,21
0.023% 00,0230
0.1324 00,1275
0.32528 0.3331
0.2254 0.2223
0.2657 0.2940
14 13
KK FAORNOK KRR ROk k K
L8 2% 0¥ XX ARE X
KAKRXR AR Rk
ook kK ¥ K% KKK
LS 2228 00k Kk X
L3 2¢ 3 ¢ KOKK KOk K
KKKk 22233
13 14
124,670 124.887
196,24 201.90
0.003% 0.0015
0.0759 0.,0558
0.3373 0.3156
0.2314 0.,2519
0.3514 0.37%52
iB 19
125.758 125,972
209.89 236.59
0.0000 0.,0000
0.0104 0.0042
0.1482 0.1092
0.3452 0.3408
00,4962 0.523%9
23 24
126.840 127,057
254,06 245.18
00,0000 0.0000
0.0003 0.0003
0.021% 0.0124
0.3617 0.3440
0.6150 0.6410
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F= 65.
71600 = 34,3820¢ k= 31.33394

R= 1.35500 N= 5
KEY1= 3 KEYZ2= 4

STAGE 1 2 3 4 5
F(FSIa) 120.000 122,500 122,717 122,934 123.151
TR 138.82 150.93 157.00 141.75 166.37
X 1 0.138S 0.0581 0.0364 0.0201 0.0277
X 2 0.,2149 00,2694 2292 0.1998 0.1780
X 3 0.5113 0.5904 0.590% 0.5369 0.50%94%
X 4 0.0236 0.0568 0.0941 0.1323 0.1674
X S 0.0088 0.0259 0.0499 0.080¢% 0.,1173
STAGE 6 7 8 @ 10
P(FPETIA) 123.368 123,585 123.802 124,019 124,234
TCFD 170.91 175.13 178.80 181.80 184.15%
X 1 0.0262 0.02%0 0.0242 0.0235 0.0230
X 2 0.161% 0.1489 00,1395 0.,132¢ ©.127¢
X 3 0.4603 0.4162 0.3804 0.353Z2 0.3335
X 4 0.1954 0.2143 0.2241 $ 2264 0.2231
X 5 0.1564 0.195¢ 0.231% 00,2644 0.2927
STAGE 11 12 13 14 15
F(FEIAD 124,453 RA0XOKFX R 0R0KF  XA0KKKAOR K Rk KR R ¥oEk
T(F? 185,99 EXXE XS KR K X L2282 X ¥ ¥ KKK
X 1 0.0227 L2 2288 * XA X XK XK KK OOk KK X
X 2 0.1241 LS R 2R 2 KKK EXK KH KR KK WK KH X
X 3 0.3195 ARk kXY L3 2232 XK 8 X ¥ 2 828
X 4 0.2163 L2282 8 XKXKK A 3228 S X A0k K ¥ X
X 9 0,3173 X RK KK X OE¥ K % X 123828 KKK K

FEEDIN STAGE= 11

8STAGE 10 i1 12 13 14
F(FSIAD KRk Xxkxk 124,234 124,453 124,670 124,887

T(FY HANHAKN 184,62 190.79 1926.24 201.90
X 1 LR RS2 RS 0.0227 0.0096 0.002% 00,0016
X 2 KA F X 0.1241 0.0990 0.0758 0.008&7
X 3 WFHA XK A 0.3370 0.3449 0.3374 0.3157
X 4 *XOF XK 0.,2003 0.2144 0.2314 0.2519
X S KKK Xk X 0.3158 0,3320 0.3515 00,3752
STAGE 15 16 17 1 19
F(FSIA) 125,104 125,321 125.538 125.755 125,972
TCFD) 208.21 215,20 222,59 229.88 236 .58

0.0006 0.0002 0.0001 0.0000 0.0000
0.0392 0.0263 0.016% 0.0104 0.0062
00,2814 0.2390 0.1928 0.,1483 0.10922
0.2755 0.3005 0.3245% 0.3452 00,3608
00,4032 0.4341 0.4458 0.4962 0.5239

X X X X
aAd ity

STAGE 20 21 22 23 24

P(FSIa) 126,189 126.406 126,623 126,840 127.057
T(F) 242.34 247,09 250,82 202,66 205.98
X 1 0.0000 00,0000 0.0000 0.0000 0.0000
X 2 0,0025% 0.0020 0.0011 0.0006 0.0003
X 3 0.0774 0.0528 0.0346 0,02147 0.0124
X 4 0.370% 0.,3739 0.3713 0.3645 0.3460
X 9 0.54R7 0.5712 0.5931 0.6200 0.6410

NUMBER OF STAGES=24
NUMEER OF TRIALS= 22



F= &5.714600 D= 34,3B0S8 kB= 31,33542

k= 1.35500 N= ]

KREY1= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FSIA)D 120,000 122.500 122,717 122,934 123,151
T(F) 138.81 150.93 156.929 161.73 166.35

0.1385 00,0581 0.0344 0.,0302 0.0277
0.3149 0.2694 0.2292 0.1998 0.1781
0.5143 0.5905 0.5906 0.5572 0.5098
0.0236 0.0548 0.0941 0.1324 0.1675
0.0087 0.0258 0.0496 0.,0B0S 0.11468

M X M XX
(4,0 8 2 % g

STAGE 6 7 8 ® 10
P(FSIA) 123,368 123.585 123.802 124.01% 124,234
T(F) 170.83% 175.10 178.77 181.77 184.13
X 1 0.0262 0.0250 0.,0242 0.023% 0.,0230
X 2 0.1616 0.14%90 0.1395 0.132¢ 0.1277
X 3 0.4405 0.4165  0.3806 0.3534 0.3337
X 4 0.1956& 0.2146 0.2245 0.2247 0.,2235
X S 0.1560 0.1949 0.2312 0.2637 0.2921
STAGE 11 12 13 14 15
F(FSIA) 124,453 KHKIONKNK KEKKAOE SH00KE KRR HOOKEXF KK
T(F) 185,94 XARKKK EEXKEK kKKK A KR KKK
X 1 0.0227 XH KA KA KOOk X KR KR KR B AOKOKRK
X 2 0.1242 B KE AN KK K 132323 R ¥
X 3 0.3197 KK KN 32282 *AKE KK Ak
X 4 0.2168 12222 134328, KR RKAH R F KK
X 5 0.316¢& KH KKKk HOROK X8 X KKK % X AK

-

EED STAGE= 11

m

AGE 10 11 12 12 14

FSIAY KRKKARXY 124,236 124,453 124,670 124.887
ERXKXH 184.64 190.80 196 .26 201.92
¥R KX 0.0227 0.0096 0,003% 00,0015
¥ XH K K 0.1241% 0.0990 00,0757 0.,05%56
KKK XK K 0.3370 0.3448 0.3373 0.3155%
*XOEKOR K 0.20023 0.2144 0.2314 0.2520
¥ XOKK KX 00,3159 0.,3321 0.3514 0.37583

-n
~ o~ -t

~

O X XK~
b oty

STAGE 15 16 1? ig 19
F(FSIA) 125,104 125,321 125.538 125.753% 125,972
T(Fy 208.23 215.22 222461 22v.%90 234,59
X 1 0.000¢& 00,0002 0.0001 0.0000 0.0000
X 2 0.0391 0.0263 0.01¢% 0.0104 0.0062
X 3 «2815 00,2388 00,1927 0.1482 0.1091
X 4 0.2756 0.3006 00,3248 0.3452 0.3608
X 5 0.4023 00,4342 0.4660 0.4963 0+.3240
STAGE 29 21 22 23 24
P(FSTIA) 126,189 126.406 126,623 126.840 127,057
T(F) 243,35 247.08 251.06 2A54.06 245,18
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0035% 0.0020 0.0011 0.0005 0.0003
X 3 0.0773 0.0527 0.0345 0.0215 0.0124
X 4 0,3705 0,3739 0.3708 0.3617 0.34460
X 5 0.5488 0.5714 0.5923 0.6150 0.6411

NUMBER OF STAGES=24
NUMEER OF TRIALS= 23



F=  £5.71600 D= 34.37981 R=  31.33£20
R= 1.35500 N= S

REY1= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FSIA) 120.000 122.500 122.717 122.934 123.151%1
TC(F) 138.81 150,92 156.98 161.72 166,33
X 1 0,138% 0.0581 0.0364 0.0302 0.0277
X 2 0.3149 0.26%4 0.2293 0.199¢9 ¢0.17¢81
X 3 0.5144 0.5905 0.5907 0.5573 0.%100
X 4 00,0226 0.0568 0.0941 0.1324 C.1676
X 5 0.0087 00,0257 0.04%5 ©.08032 0.1166
STAGE 6 7 8 ? 10
F(FSTIA) 123.368 123,585 123,802 124,019 124,234
T(F) 170.87 175.09 178.7% 181.73 184.12

X 1 0.0262 0.0250 0.0242 0.0235 0.0230
X 2 0.161¢ 0.14%0 0.1396 0.1327 0.1277
X 3 0.4407 0C.4166 0.3808 00,3535 0.2328
X 4 0.19257 0.2147 0.2245% Q0.2269 0.2238
X 5 00,1557 0.1924¢4 0.2309 0.2633 0.,2912

STAGE 11 1z 13 14 15
F(FSIAD 124,453 ®xdxobokk kxR koo ok R KoKk
TC(F) 185.9% L2 22 833 XX KH KK XK AKX A KRN K K
x 1 00,0227 SRR S KK kX KAEKEAK K ¥ KKKk
X 2 0.1242 k¥ Kk % 0¥ K kK KRXE K% LS 2 R 22
X 3 0.3198 XAk H ¥ XA H Ak kAKX KK o %OKOK KOk
X 4 0.21790 L2208} XKk K HAKR XKk X E A K
X & 0.31¢3 AXEXXH 12228 3 L2382 9. XX Ak K

FEED STAGE= 11

STAGE 10 i1 1z 13 14
F(FEIA) XEEFEREK 124,236 124,453 124.670 124.887
TCF? KA KKK 184,462 190.78 196.24 201.90

FREXH R 00,0227 0.009¢ 00,0039 0.0016
L2229 3 0.1247 0.09%91 00,0758 0.05%7
RXKX R 0.33469 0.3448 0.3373 0.3154%
K KX 00,2003 0.2144 0,2314 + 29519
kK E X KX 03158 0.3321 0.3515 0.37353

D3 MK
b Gl

STAGE 15 1é 17 18 i9
F(FSIA) 125.104 125,321 125,538 125,755 128.°972
TF) 208.21 215.20 222.59 229,88 234.58
X 1 0.000¢6 0.0002 0.0001 0.0000 0.0000
X 2 0.0392 0.0264 0.016% 0.0104 0.0042
X 3 0.28B16 00,2387 0.1928 0.1483 0.1092
X 4 0.275S 00,3005 0.3245 0,3451 0.3607
X S 00,4032 00,4342 0.44659 0.4963 0.5239
STAGE 20 21 22 23 24
FP(FSIA)D 126,189 126.406 126,623 126.840 127,057
T(F) 242.24 247 .09 250.82 252.66 255.98
X 1 0.0000 0.0000 0.0000 0.0000 00,0000
X 2 0.0036 00,0020 0.0011 0.,000¢& 0.0003
X 3 0.0774 00,0528 0.03446 0.0217 0.0124
X 4 0.3704 0,3739 0.3713 0.3645 0.3450
X 5 0.5487 0.5712 0.5931 0.6200 0.6411

NUMEBER OF STAGES=24
NUMEBER OF TRIALE= 24
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F= 65.71600 = 34,3793¢6 k= 3T1.332664

R= 1.35S00 N= S

KEYl= 3 KEY2= 4

STAGE b 2 3 4 S
F(FSIA) 120,000 122,500 122.717 122.934 123,151
T(FD)- 138.81 150,92 156.98 141,72 166,33
X 1 0.138%5 0.0581 0.0364 0.0302 0.0277
X 2 0.314% 0.2694 60,2293 0.1999 0.1782
x 3 0.5144 0.5905 0.5908 0.5573 0.5101
X 4 0.0236 0.0568 0.0941 0.1324 C.1676
X o 0.0087 0.0257 0.0495 0.0R02 0.1165
STAGE é 7 8 g 10
F(FEIA) 123,368 123.98% 123.802 124.019 124,235
T(FY 170.846 175.08 176.74 181.74 184.11
X 1 0.02s82 0.,0251 0.0242 0.023% 0.0230
X 2 0.1617 0.14%91 0.13%96 0.1327 0.1277
X 3 0.4608 0.4167 0.3808 0.3536 0.3338
X 4 0.1958 0.214¢2 0.2247 0.2271 0.2239
X5 0.1556 0.1944 0.2307 0.2631 0.2915
STAGE 11 12 12 14 15
F(FSIA) 124,453 XAEXRERRK NOKRK¥ XA K XARKKIKK KKKk kK
T(F 185,94 XK AKX K XK X X XK KK ¥ K 132238
X 1 0.0227 X% KOk K % kKK B X L2329 KR ¥ A KK
X 2 0.1242 KR NH KR KXKEXE XK XA X0k %Ok Aok K
X 3 0.3198 AR XNk Ok ¥ KKk HOKKOK KK KK AKX
X 4 2171 Xd KOk KK KF X KK FOROR K Ok REXKE ¥
X © 0.3161 TOKXOK ¥ % XK kK Ok X% KKKk K X Hok o E KK
FEEN STAGE= 11
STAGE 10 i1 12 13 14
FIFSIA)D KAkEk¥kk 124,236 124,453 124.670 124,887
T(F) XXX XXX 184,43 196.79% 196.295 201.92

KR KX 0.0227 0.0096 0.0039 0.0014
AEXKEKN K 0.1242 0.0991 0.0758 0.0557
XK KRN 0.336¢% 0.3448 0.3373 0.,3155
kKK Kk K 0.2003 0.2144 0.2314 0.2%20
KK Kk X 0.,3159% 0.3321 0.351¢ 0.3753

MO M X X
U D Wk

STAGE 15 16 17 18 19
F(FEIA) 125,104 125.3221 125.538 125.75%5 125,972
T(F) 208.22 215.22 222.61 2292.90 236 .59
X 1 0.0006 0.0002 0.0001 0.0000 0.0000
X 2 0.0392 0.0263 0.01¢9 0.0104 0.0062
X 3 0.2815 0.23e8 0.1927 0.148C2 0.10%1
X 4 0.2756 0.3005 0.,3245 0.3452 0.3608
X 5 0.4033 0,43432 0.4660 0.4963 0.5240
STAGE 20 21 22 23 24
P(FSIA) 126,189 126,406 126,623 126.840 127,057
T(F) 242,35 247.08 251.046 254,06 245,18
X 0.0000 0.0000 0.0000 0.0000 0.0000

1

2 0.0035 0.0020 0.0011 0.0005 0,0003
X 3 0.0773 0.0527 0.0345 0,0215 0.0124

4 0.3704 0.373%9 0.3707 0.3617 0.34460

S 0.5468 0.5714 0.5923 0.6130 G.6411

NUMEBER OF STAGES=24
NUMRER OF TRIALS= 25
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F= 65.71600 It= 34.37915 k= 31,336E%5

R= 1,358500 N= S

KEY1= 3 KEYD2= 4

STAGE 1 2 3 4 S
FI(FRIA) 120,000 122.500 122,717 122.934 123.151
TCF) 138,81 150.92 154,98 161.71 164.32

0.1385 0.0581 0.0364 0.0302 0.0277
0.3149 0.2695 0.2293 0.199¢ 0.1782
0.5144 0.590S 0.5908 0.5574 0.5101
0.023¢ ¢.0568 0.0%941 0.1324 0,1676
0.0087 0.,0257 00,0494 0.0801 0.1144

XXX XX
D LI -

STAGE 6 7 8 ¢ 10
F(FSIA) 123.368 123.585 123,802 124,019 124,236
TC(F) 170.86 175.07 178.74 181,74 184,11
X 1 0.02&2 0.0251 0.0242  0,0235 0.0221
X 2 0.1617 0.1491 0.,1396  0.1227  0,1277
X 3 0.4609% 0.4167  0.3809 0.3534  0.3339
X 4 0.1958  0.214E .2248 0.2271 .2239
X 5 0.1555  0.1943 0.2306 0,2630 0.2914
STHGE 11 12 13 14 15
F(FSIA) 124,452 ¥k RO0EE HRXRXKRF OO KKOKE % K X
T(F) 185,93 33288, ARRKRK KRR XA K KK
X 1 0.0277  XAKKEN AXKARE XA F KK XK KX
X 2 0.1242 ‘32228 EXAKER KRR KR XK A KA
X 3 0.3198 HONKERE  KKRKRK KK X X KOR K K
X 4 0.0172  XAE%¥k  RXRKRE  KERANA 2 HOKOF KX
X S 0.2160 KARFKF  RREKER KRR KK KNk ¥ KK

FEED STAGE= 11

STAGE 10 11 12 13 14
F(FPSIAS KRk KF KK 124,236 124,453 124,670 124.887
TCF) L2229 3] 184.61 190.78 194,24 201.90
X 1 LR 2RSS ¢ 0.0227 0.00%96 0.003¢% 0,0016
X 2 Kk KKK 00,1242 0.099Z2 0.075¢ 0.05HE7
X 3 KKk AKX 0.3368 0.3447 00,3373 0.315¢6
X 4 * ¥ KK XK G,2003 0.2144 0.2314 00,2519
b QI XX K Xk X 0.3158 0.3321 0.3515 0.3753
STAGE 15 16 17 ie ie
F(FEIA) 125.104 125,321 125.538 125,755 125,972
TC(F) 208.721 215,20 222,99 229.88 234.58
X 1 0.0006 00,0002 0.0001 0.0000 0.0000
X 2 0.0392 0.0264 0.0169 0.0104 0.0062
X 3 0.2416 00,2389 0.1928 0.1483 0.1092
X 4 0.275%5 0.3005 0.324%5 ¢.3451 0.364607
X 5 0.4032 0.4342 00,4659 0.4963 0,5240
STAGE 20 21 22 23 24
F(FSIA) 126.18%9 126,406 126,623 126.B40 127,057
TC(F) 242,34 247.0% 250.82 252.466 25%. 98

X 1 0.0000 00,0000 0.0000 0.0000 0.0000
X 2 0.0036 0.0020 0.0011 0.0006 00,0003
X 3 0.0774 0.,0528 0.0346 0.0217 0.0124
X 4 0.3704 0.3739 0.3713 0.3645 0.34460
X S 0.5487 0.5712 0.59321 0.,46200 0.6411

NUMEER OF STAGES=74
NUMRER OF TRIALS= 26
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F= 45.71600 = 3F4.27915 k= 21.33685
R= 1.33500 N= 5
KEY1= 3 KEY2= 4
STAGE 1 2 3 4 S
F(FSIA)D 120.000 122,500 122,717 122.934 123,151
T(F) 138.81 150.92 156.98 161.71 164,32
X 1 0.1385% 0.0%81 0.0364 00,0302 0.0277
X 2 0.314% 0,26%9% 0.2293 C.199¢% 0.1782
X 3 0.5144 0.5909 0.5908 0.5574 0.5101
X 4 0.023¢4 0.0568 0.0941 0.1324 0.1676
X 5 ¢.0087 0.0257 0.,04%4 0.0R01 0.,1164
STAGE é 7 8 9 10
F(FSIA) 123,368 123,585 123.802 124,019 XdXxrXxkkKk
TLFD 17¢.8% 175,07 178.74 181.74 AN REX

X 1 0.02&2 0.0251 0.0242 0.0235 (22222,
X 2 0.1617 0.1491 0.139¢ 0.1227 (2SR 2 2
X 3 0.450% 0.49167 0.3809 0.33346 EXEHXK
X 4 ©.195E 0.2148 0.5248 00,2271 OE X AKK
x9S 0.155% 0.,1943 0.2306 02630 XK KK A K
FEED STAGE=~ e

STAGE é 7 8 9 10
FOFETIA) ERRFERRE KEKRARK KAXKEXkXR 124,887 125,104
T(F) XXX KK XK Ak AXREKAE 1946.49 202,16

X REF K (SR 2R LSS S 2N 0.,002% 0.001%5
LSS RED KRR ¥ % X KKK 0.0757 0.0556
XX XK Kk XORK¥ K KKK A K ¥ 0.3371 0.31583
KN FAK L2222 2 K08 Kk % 0.2315 00,2521
LSS RS2 L2222 ) XER XK 00,3518 0.3755

X M ¥ X
oob LY

STACFE 11 1z 13 14 15
F(FEIAD 25.321 125,538 125,785 125,972 126,189
T(Fy 208.48 215,49 222.813 2%0.18 236 .38
X 1 00,0006 0,0002 0.0001 00,0000 0.0000
X 2 0.03%1 0.,0263 00,0169 0.0104 0.0042
x 3 0.2812 0.2386 0.1925 0.1480 0.1090
X 4 00,2757 0.300¢4 0.3244 00,3452 0.3608
X 5 0.403% 0.4345 0.4662 0.4965 0.5242
STAGE 16 17 i8 19 20
F(FPSIa) 126,406 326,623 126,840 127,057 127,274
TC(F) 242 .64 247 .36 251,36 254.57 245.18
X 1 0.0000 0.0000 0.0000 0.0000 0.,0000
X 2 0.00325 00,0020 0.0011 0.000% 0.0003
X 3 0.,0772 ¢.0527 0.034% 0.0215 0.0124
X 4 0.3704 0.373¢9 00,3707 0,34612 0.3460
X S 0.54R% 0.571% 0.5924 0.6143 0.6411

NUMEBER OF STAGES=20
NUMRER OF TRIALS= 27
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F= £5.71600 Ii= 34.402107 E=  21.29404
k= 1.35500 N= S

KEY1l= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FS1A} 120,000 22.500 122,717 122,934 323,151
T(F) 138.87 151.10 157.32 162,24 167,02
X 1 0.13€3 0.0579 0.0362 00,0299 0.0274
X 2 0.3144 0.2684 0.2277 0.1979 0.1759
X 3 0.5137 ©.5833 0.586% 0.5511 0.5023
X 4 0.023¢ C.0%¢7 0.0934 0.1307 0.1642
X S 0.0099 0.0293 0.0561 ¢.0904 0.1301
STAGE 6 7 g 9 10
FP(FSIA) 123.348 123,385 123,802 124,019 Xh¥k¥kxx
T(F) 171,469 175.97 179 .64 182.61 ¥Rk KR K
X 1 C.0259 0.0248 0.0239 0.0233 *h ARk K
X 2 0.1592 Q0.1468 0.137% 0.1308 L2383 23
X 3 0.4525 0.4085 0.37323 0.3470 KKK K H K
X 4 0.1902 0.,207¢C 0.2150¢ L2159 R AKX KK
X & 0.1721 2129 0.2503 0.2830 A A KKK
FEEN STAGE= ?

STAGE & 7 8 ? 10
F(FSIA) EXRANORNF  RARXK ¥R K Xk keXk¥xXXk 174,.B8B7 125,104
T(F L2232 33 XARX KN L2 S22 194,35 200.52

X 1 X KK KX XEXH¥¥XK L2823 R 0.0065 0.0026
X 2 * X K ¥ ¥ X L2282 8] RXEXF ¥ 0.0934 0.04694
X 3 XRXK¥A XK ARk 22223 0.3254 0.3080
X 4 EXH KR X KA KR KR KOk KKk K 0.2280 0.2491
X 95 ROk K K X 8 O Xk KKK K K X 00,3466 0.3710

STAGE 11 12 13 14 15
F(FEIAY 125,321 129.538 125.755% 125,972 126.189
T(F) 207.17 214.4% 222.09 229,460 236.4R

x 1 0.0010 0.0004 6.0001 0.0000 0.0000
X 2 0.04%2 0,0333 0.021% 00,0133 00,0079
X 3 2772 0.2367 0.1918 0.1479 00,1091
X 4 0.2732 0.2988 0.3234 0.3445 0.3608
X 9 0.39%% 0.4211 0.4&325 0.4%944 0.5226

STAGE 16 17 i8 19 20

F(FSIA) 126,406 126.623 126.840 127,057 127.274
TC(F) A2, 38 247.23 251,02 252.86 256424
X 1 0.0000 0.0000 0.0000 0.0000 0.0000C
X 2 0.0045% 00,0025 0.0014 0.0007 0.0003
X 3 0.0773 00,0528 0.034¢ 0.0217 0.0124
X 4 ¢.3705 0.3742 0,32716 0.3650 0.3464
X 35 0.5477 0.5704 0.5925 Q0.6196 0.640¢

NUMBER OF STAGES=20
NUMBER OF TRIALE= 2B
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F= 65,71600 = 34,435641 = 31.25940
R= 1.35500 = S
KEY1= 3 KEYZ2= 4
STAGE 1 2 3 4 5
F(FSIA) 120.000 122.500 122.7317 122,934 123,151
T(F 138,92 151.25 1%7.5¢9 162,65 167.56
0.1382 0.0578 0.0361 0.0298 0.0273

0.32141 0.2676 0.2265 0.1963 (0.,1741
0.95132 0.5865 0.5831 0.5462 0.49264
0.023¢ O.0565 0.0929 0.1293 01616
¢.0109 0.0322 0.0614 0.0983 0.1407

KX XXX
[N

STAGE é 7 8 9 10
F(FSIA) 123,368 122.58%5 123.802 124,019 124.236
T(F) 172.32 176.65 180,32 183.25 185,50
X 1 0.0257 0.024¢ 0.0238 0.0232 0.0227
X 2 0.157% 0.1450 0,1359 0.1294 0.1248
X 3 0.44561 0.4023 0.3677 0.3421 0.3239
X 4 0.18¢&0 0.201232 0.2079 0.2079 0.2033
X o 0.1847 0.2268 0.2647 0.2974 0.3252
STAGE 11 12 13 14 15
F(FSIA) 124,453 XRXXKKER KERARRXE O RRAKRK KX AR KKK XK
T(F) 187.22 XEREK® AR KKK K K KOk X Ok XK KKK
X 1 0.0224 AKX K L2228 8 XXAK IR AKX XK
X 2 0.1217 KAXKKS KX RN X KKK KK KKK KK
X 3 0.3113 Xk X% XN * XKk X XK E KN, KOk KK
X 4 0.19460 X E KK X wOX K Aok XK K ¥k XX KKK
X B 0.3485 223N S * XK KR K X AKX X XK % XK X
FEED STAGE= 11

STAGE 10 1 12 12 14
F(FEIA XE¥kkkkk 124,452 124,670 i24.8e7 125,104
T(F ARXENRA 176.08 185.24 192.47 19%9.17
X 1 KR ¥ KK 00,0043 0.023% 0.0100 0.0040
X 2 KA Nk 0.1607 0.1345% 0.1060 0.079%
X 3 XX KKK X ¢.2910 0.3130 0.3161 0.3022
X 4 Ok ¥ Ok kK 0.1911 0.2071 0.2253 C.2448
X B %K %K ok X 0.3027 0.3215 Q0.3426 0.3675
STAGE 1% 16 12 18 19
F(FPSIA) 125,321 125.538 125.755 125.972 126.189
T(F» 206,15 213,66 221.50 22y.18 236.20
X 1 0.0016 0.0006 0.0002 0.0001 0.0000
X 2 0.0568 0.038¢ 0.0250 0.0154 0.0092
X 3 0.273%9 00,2350 0.1910 0.147¢ 0.10%90
X 4 0.2714 0.2974 0.3225 0.3441 0.3605
X S 00,3965 0.428B¢% 0.4615 00,4929 0.5215
STAGE 20 21 22 23 24
P(FSIA) 126,406 126.623 126.840 127.057 127.274
TR 242.20 247.10 251,20 254,26 245.09

X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0053 0.0029 0.0016 0.0008 0.0004
X 3 0.0773 0.0527 0.034% 00,0215 0.0124
X 4 0.3706 0.3744 0.3714 00,3625 0.3468
X S 0.5469 0.569¢% 0.5911 0.,6140 0.6402

NUMRBRER OF STAGES=24
NUMEER QF TRIALS= 29
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F= 65.71400 D= 34.4025¢ E=  31.313245
R= 1.35500 N= S

KEY1l= 3 KEY2= 4

STAGE 1 2 3 4 S
F(FSIA) 120.000 122.500 122,717 122,934 123,151
T(F) 138.85 151.03 1%7.17 162.01 166.73

X 1 0.13B4 0.0580 0.0343 0.0300 0.0275
X 2 0.3146 0.2688 0.2284 c.1987 0.1769
X 3 0.5140 ¢.5893 0.5883 0.5538 0.5056
X 4 0.0236 0.05867 0.0927 0.1314 00,1656
X5 0.00%4 0.0277 ¢.0533 0.0860 0.1243

STAGE é 7 8 Q 10
P(FPEIA) 123.368 123.5%8% 12X.B02 124,019 124,234
TF) 171.34 175.59 179.24 182.295 184,58
X 1 0.0260 0.024%9 0.0220 0.0234 0.0229
X 2 0.14603 0.1477 0.1384 0.1314 0.1267
X 3 0.4560 0.4119 0.3765 0.3497 0.3305
X 4 0.,192¢ 0.2103 0.,21921 0.2206 00,2148
X 3 0.1451 0.2052 0.2421 0.2747 0.3030
STAGE 11 12 13 14 15
FCPETA) 124,453 XX¥XEREK EXXEREXE XKRAENEER KX KD KAF N
T(F ) 186.37 Xk Ok K ¥ ARk k¥ X L3229 3 KOOk X

0,0226 AKX R KK KKK XX NK XK XXk XXX
0.1233 XK KK * X0k KOk K KEXKER ¥ ¥ kKX
0.321¢£9 KKKE A ¥ L2222 R XA kK Kk XXKREXK
0.2099 R AOKNOK XXXXXX XXX KA X KOK KKK
00,3272 Kb KX KE L2 28333 Xr KR K * XK K AKX

MW X X X
[ A R

FEED STAGE= 1t

STAGE 10 11 12 13 14
F(FSTIAY Kk Ak k* 124,453 124,670 124.887 125,104
T(FD XX KX¥ XK 181,10 188.38 194,52 200.40
X 1 ¥ AR KRk 0.0334 00,0144 0.0060 0.0024
X 2 XK ¥ KOk X 00,1481 0.1207 0.0937 0.0696
X 3 XK X K 0.3127 00,3272 0.3250 0.3076
X 4 & KKK ¥ XK 0.1959 0.2107 0.2281 0.24%1
X 9 B KK KKK 00,3098 0.3270 0.3471 + 0.3714
STAGE 15 16 17 iB 19
P(FRIAD 125.321 125.538 125,755 125.972 126,189
TC(F) 207.22 214.48 222.11 229.62 234,49
X 1 0.0009 0.0003 0.0001 0.0000 0.0000
x 2 0.04%4 0.0334 0.0215% 0,0133 0.007%
X 3 0.2768 00,2363 00,1915 0.1477 0.1090C
X 4 0.2732 0.2987 0.3232 0.3444 0.3604
X S 0.3999 0.4314 0.4638 0.4%47 L5222
STAGE 20 21 22 23 24
FP(FSIA} 126.406 126.623 126.840 127.057 127.274
T(F) 242,39 247 .23 251,03 252.87 256 .25

0.0000 0.0000 0.0000 0.0000 0.0000
0.0045 0.0025 G,0014 0.0007 0.0003
0.0773 0.0527 0.0346 0.0217 0.0124
0.3703 0.373¢9 0.3714 0.3647 0.34462
0.5479 0.5707 00,5927 0.6198 0.6408

MK X X XX
(4N A

NUMBER OF STAGES=24
NUMEER OF TRIALS= 30
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F= 65.71600 = 34.328B408 E= 31.32993
R= 1.35500 N= S

KEY!= 3 KEYZ2= 4

STAGE 1 2 3 4 S
F(FSIA) 120.000 122.500 22,717 122,934 123,151
T(F) 138.82 150.95 157.03 141.80 166.44
X 1 0.138% 0.0881 0.0364 0.0301 0.0276
X 2 0.3148 0.26%3 0.22%0 0.1296 0.1778
X 3 0.5143 0.5902 0.5901 0.5563 0.5088
X 4 0.0236 0.0568 0.0%940 0.1322 0.1471
X 5 0.00R? 0.0262 0.030S 0.0818 0.1182
STAGE é 7 8 9 10
P(FSIA) 123,348 123,585 123.802 124,019 124.236
T(F) 170.99 175.22 178.89 181.89 184,24
X1 0.0261 0.0250 0.0241 0.0235 0.0230
X 2 0.1613 0.1487 0.1393 0.1324 0.1274
X 3 0.45995 0.4153 0.37%96 0.3525 0,332%
X 4 0,1947 0.213% «2231 00,2252 0.2219
X S 0.1582 0.1975 0.2339 00,2664 0.2948
STAGE 11 12 13 14 15
F(FSIA)D 124,453 XXX KXRKKOKKK ok kb Xk KKKk KKk KK
T(F) 186.06 KA KK X XKk KOk K 122228 XXX KR
X 1 0.0227 KRR XK XK XK EXAREXY Ok XK
X 2 0.12490 HEXKKXH RKEKRX KEARKK 1222221
x 3 0.3120 KK KK KK L2228 D XXX R XX (228 884
X 4 00,2151 KKK ¥ KK KOk Xk % KKKk X KKK A X
X & 0.31932 ¥k KR KK R X Xk KB XX XKk Rk

FEED STAGE= 11

STAGE 10 i1 12 13 14
F(FSIAY X¥X¥KERR  i24,453 124,670 124,887 125,104
T(F XRX KRR X 183.42 190,18 195.97 201,81
X 1 ¥RA KR X 0.,0281 0,0120 0.0049 ©.0019
X 2 & X KKK ¥ 0.1277 0.1025 0.0788 0.03580
X 3 X AKX KR 0.3308 0.3408 0.3347 0.3139
X 4 A0k K ¥ X 0.19%1 0.2136 0.2308 0.251%
X 5 XX KKK 0.3142 0.3310 03508 0.3747
STAGE 15 16 17 18 19
F(FSIA) 125.321 125,538 125,755 125.972 1246.189
T(F) 208.23 215.30 222.74 230.08 236.81
X 1 ©.0007 0.0003 0.0001 0.0000 0.0000
X 2 0.0409 0.0275 0.0177 00,0109 0.0065
X 3 .2804 0.2282 0.1923 0.1480 0.,1090
X 4 0.2752 ¢.3003 0.3244 0.3451 00,3607
X S 0.4028 00,4339 0.4657 0.4%62 0,5239
STAGE 20 21 22 23 24
P(FSIA) 126.406 126,623 126.,R40 127.057 127.274
TC(F) 242.59 247.34 281.34 254.37 245,14

1 0.0000 0.0000 0.0000 0.0000 00,0000
X 2 0.00327 0.0021 0.0011 0.0006 0.0003
X 3 0.0772 0.0527 0.0345 0.0215 0,0124
X 4 0.3704 0.37392 0.2707 0.3617 0.,3460
X S5 0.5487 0.5713 0.5%922 0.6149 0.6410

NUMBER NF STAGES=24
NUMEBER OF TRIALS= 31
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F= 65.71400 I'= 34.,38123 E= 31.33478

R= 1.35500 N= s

KEY1= 3 KEY2= 4

STACE 1 2 3 4 5
F(FSIA) 120,000 122.5%00 122.717 122,934 122,151
TCF) 138.82 150.93 157.00 161.74 166,364
X 1 0.1385 0,0581 0.0364 0.0301 00,0277
X 2 0.3149 0.26%94 0.2292 0.1998 00,1781
X 3 0.5143 0.5904 0.5906 0.5570 0.5097
X 4 00,0236 0.0568 0.0%941 0.1324 0.1675
X5 0.0087 0.0258 0.0498 0.0807 0.1171
STAGE 6 7 <] 4 10
F(FSIA 123.368 123,585 123,802 124,019 124,236
TCFD 170.90 175,12 178,78 181.78 184,15
X 1 0.0242 0.0250 0.0242 0.0235 00,0230
X 2 0.1616 0.14%0 0.1395 0.1326 0.1276
X 3 00,4604 0.4163 0.380% 00,3533 0.3336
X 4 00,1955 0.2144 0.2243 00,2249 0,2233
X 5 01563 0,1952 0.2316 0.2641 0.2924
ST AGE 11 12 13 14 15
F(FETA 124.453 FXRARKKK KX KKK RK KPR RRK KKK K KKK
T(F) 18%5.97 KK KK % KKK KX AOKR KKK 1232353
X 0.0227 ¥ KK 1338321 EERXKKR 1 $333 31
X 2 0.1241 12332V XK AR K KX XH KK Xk KOk
X 3 0.3195 EAARRY X ARk 13323 33 132232
X 4 0,2145 KRR XK k%K F XK Xk KKKk ¥ AOH X KK
X 5 0.3170 KA KK ERKKRK b 33333 FOKXK KK

FEED STAGE= 11

STAGE 10 11 12 13 14
F(FPEIA) OB X AOKOEOR % 124,452 124,670 124.8R7 125,104
TCF) * K AR ® 184.18 190.64 196,26 202.01
X 1 * NOK KR % 0.0253 0,0107 0,.0044 00,0017
X 2 ¥ KO ¥ % X 0.1252 0.1002 0.,07468 0., OL¢T
X 3 XK AN 0.3343 00,3432 0.3362 0.3148
X 4 % KR ¥ Rk 0.1999 0,2141 0.2212 0.2518
X 5 %0k Kk K 0.3152 0.3317 0.3513 0.3752

STAGE 15 16 17 i8 19
F(F8IA) 125,321 125,538 125,75% 125,972 126.18°9
TR 208,37 215.40 222.81 230.12 236.83

X 1 0.0007 0,0002 0.0001 00,0000 0.0000
X 2 0.0398 0.0267 00,0172 0.0106 0.0083
X 3 0.2810 0.2386 0.1926 0.1482 0.1091
X 4 0.27%4 0.3004 0.3244 0.34%1 0.3607
X 5 0.4032 0.4342 0,659 0.49463 ©.5240

STAGE 20 21 22 23 24
P(FE1A) 126,406 126.623 126,840 137.057 127.274
T(F) 242,61 247.37 251.10 252.91 256,27
X 1 0.0000 0.0000 0.06000 0.0000 00,0000
X 2 0.0034 0.0020 0.0011 0.0006 0.0003
x 3 0.0773 0.0527 0.0346 0.0217 0.0124
X 4 0.3704 0.3739 0.3713 0.3645 0.3440
X 5 0.5488 0.,5712 0.5931 0,6201 0.46411

NUMEBER 0F STAGES=24
NUMKER DF TRIALS= 32
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F= 65.71600 = 24,37955 R= 31.33646
R= 1.35500 N= S

KEY1= 3 KEY2= 4

STAGE 1 2 3 4 ]
F(FSIa) 120.000 122.5%00 122.717 122,934 123,151
TC(F) 138.83 150.92 156.98 161.72 166,33
X 1 0.1385 0.0581 0.0344 0.0302 0.0277
X 2 0.3149 0.2694 0.22923 0.199¢9 0.1782
X 3 0.5144 0.5905 00,5907 0.5573 0.5100
X 4 0.0236 00,0568 0.0941 0.1324 0.1676
X S 0.0087 0.0257 0.04595 0.0803 0.11646
STAGE 6 7 8 9 10
F(FSIA) 123,368 123,589 123.802 124.019 124.236
T(F) 170.87 175.08 178.75 181,7% 184.12
X 1 0.0262 00,0251 0.0242 0.0235 0.0230
X 2 0.,1617 0.1490 0.,1396 0.1327 0.,1277
X 3 0.4608 0.41466 0.38B0OR 0.353¢ 0.3338
X 4 0.1957 0.,2148 0.2247 ©.2270 0.2238
X 9 0.15857 0.1945 0.2308 0.2632 0.2%16
STAGE 11 12 13 14 15
F(FSIA) 124,453 ¥ ¥AOKROKKK  KAKFRNK0K KKK XK AR KKK X
T(F) 185,94 LSRR S KKKk X KKK KK XKk Kk

X 1 0.0227 KA KR XN KKK KK X KKK K R Ok X K K K
X 2 0.1242 X % KK XK KKK ¥ X KEEKKKX XK E KKK
X 3 0.3198 L2 SR XX KX 3K K K XK HAXOE MK K
X 4 «2171 HEKE KN * XOF XK ¥ X XK X KR KKK R ¥
X 5 0.3162 HOK KK XK X ¥k KK kX AR K XK X XK KOk X
F

EED STAGE= 11

ETAGE 10 11 12 i3 14
F(FEIA) ¥ KK KE XK 124.453 124,670 124.887 125.104
T(F) XK K KX 184.80 190.97 196,44 202,12

R KX KKK 0.0226 0.00%96 0.0039% 0.0014
R HHOK K 0.1248 0.0996 0.0762 0.0560
L2822 0.33463 0.3442 0.3347 0.3151
XAOK K kK 0.2003 0.2144 0.2314 0.2520
XX KKXKXK 0,3159 0.3322 0.3016 0.3754

2 MK XK
[ LS N

STAGE 15 16 17 18 19
F(FEIA) 125.321 125,538 125,755 125.972 126.189
T(F) 208,44 215.46 222.86 230,16 236.86
X 1 0.0006 0.0002 0.0001 0.0000 0.0000
X 2 0.03%94 0.,0265 0.0170 0.,0105 0.0062
X 3 0.2811 . 23885 0.19225 0.1480 0.1090
X 4 0.2756 0.,3006 0.3245 0.3452 0,3607
X5 00,4034 0.4344 0.4661 0.496% 0.5241
STAGE 20 21 22 23 24
P(PSIA) 126.406 126.623 126.8B490 127.057 127,274
TCF) 2A2.63 247 .34 251.35 254 .36 245.14
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0036 0.0020 0.0011 0.0006 00,0003
X 3 0.0772 0.0527 0.0345 0.02135 0.0124
X 4 0.3704 0.373%9 0.3707 0:.361& 0.3460
X S 0.5489 0.5714 0.5923 0.6150 0.6411

NUMHER DOF STAGES=24
NUMBER OF TRIALS= 33



121

F=  45.71600 I'= 34.,37930 E= 31,33470
R= 1.35500 N= S

KEY1= 3 KEY2= 4

STABE 1 2 3 4 5
F(FSIA) 120,000 122.500 22,717 122.934 123,151
T(F) 138.81 150.v2 154.98 161,72 166.33

X 1 0.1385 0.0581 0,0364 0.0302 0.0277
X 2 0.3149 0.2694 0.2293 0.1999 0.1782
X 3 0.5144 0.590%5 0.5908 0.5573 0.5101
X 4 0.0236 0.0568 0.0941 0.1324 0.1676
X S5 0.0087 0.0257 0.0495 0.0802 0.1165

STAGE b 7 8 £4 10
F(FSIA) 123.348 123,585 123.R02 124,019 124,234
T(FD 170.846 175.08 178.74 181.74 184.11
X 1 0.0262 0.02%51 0.0242 0.0235% ¢.0230
X 2 0.1617 0.1491 0.139¢ 0.1327 0.1277
X 3 0.44608 0,4147 0.3808 0.3536 0.3339
X 4 0.1958 0.2148 0.2247 0.2271 0.2239
X & 0.1556 0.1744 ©.2307 0.2631 $ 2915
STAGE 11 12 13 14 15
F(FSIA) 124,453 %HO0KKRK  XIOKKRAKRE HOKOKIONKKK XF KB KK KK
TCFDY 185.94 XXX XXX 12293 3 3 XX KKK HAEXKX

X 1 0.0227 KR XOKK % KK KKK XX KE X% Ok KK KK
X 2 0.1242 KKK H XX 2222 8 L2 3 228 XX KKK
X 3 0.3198 XEAXXK L 228 ¥ Aok Kok Kok AR XKk
X 4 0.2172 XK K HOK ¥ KAk KK KX AR KR 2Kk kKK
X 5 0.2161 LES 2SS Ok K KKK 2322 33 Ok % KKK

FEEDI STaGE= 11

STAGE 10 11 12 13 14
F(FSIA) ¥EXRKKKKK 124,453 124,670 124.887 125,104
T(F) XXXKX A 184.80 190.98 196445 202.13
X 1 KR KK 0.0227 0.00%96 0.0039 0.0016
X 2 KK KOk K 0.1244 0.0993 0.0760 0.0558
X 3 XRKXAR 0.336%5 0.3444 0.3370 0.3153
X 4 KKk ¥OX K 0.2004 0.2144 0.2314 0.2520
X & KoKk Kk ¥ 0.315% 0.3322 0.3517 00,3754
STAGE 15 16 17 i8 19
F(FSIA) 125.321 125,538 125,785 128.972 126.189
TCFD 208.45 2158.45 222.895 230.15 236 .85
X 1 0.00064 0.0002 0.0001 0.0000 0.0000
X 2 0.0393 0.0264 0.0170 0.010S 00,0062
X 3 0.2813 0.2387 0.1926 0.1482 00,1091
X 4 0.2756 0.3005 0.3245 0.3451 0.3607
X 5 0.40324 0.4343 0.4660 0.4964 0.5241
STAGE 20 21 22 23 24
F(FSIA) 126,406 126.623 126.840 127.057 127.274
T(ED 242,62 247.37 251.11 252.91 256.27
X 1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.0036 0.0020 0.0011 0.0006 0.0003
X 3 0.0773 0.08527 0.034¢6 0.0217 0.0124
X 4 0.3704 0.3739 0.3712 0.364% 0.3460
X 5 0.5488 0.5713 60,5931 0.6202 00,6411

NUMRER OF STAGES=24
NUMEER OF TRIALS= 34
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F= 69.71600 = 34.37918 k= 31,33482
R= 1.35500 N= S
KEY1~ 3 KEY2= 4
STAGE 1 2 3 4 S
F(FSIA) 120,000 122.500 122,717 122,934 123.151%
T(F) 138.81 150,92 156.98 161,72 166.32
0.1385 0.0581 0.0364 0.0302 0.0277

0.3149 0.,269%5 0.2293 0.1999 0.1782
0.5144 0.5903 0.5908 0.5%573 0.5101
0.0236 0.0%56R 0.0%41 0.1324 0.1676
0.0087 0.0257 0.04%4 0.0802 0.1164

2 M X XX
N d LI

STAGE b 7 8 9 10
P(FSIA) 123,368 123.585 123.802 124,019 124.236
T(F) 170.8¢4 175.07 178.74 11,74 184,11
X 1 0.02682 0.0251 0.0242 0.023% 0.0230
X 2 0.1617 0.1491 0.1396 0.1327 0.1277
X 3 0.460% 0.4167 0.3809 0.3536 00,3339
X 4 0.1938 0.2148 0.2248 0.2271 00,2239
X 9 0.1355 0.1943 0.2304 0.2630 0.2914
STAGE 11 12 13 14 15
F(FSIa) 124,453 XXIKXKAK XRXRKHXK XRKKARNK IR KKK K
T(F) 185,94 RNk AN XA R KK KEHKAEK Kok RKK X

0.0227 KKk XKk KRR RXH *OKKOk X b2 R3S Y]
00,1242 KKK L2 2822 HRE Xk X O KKK K
0.31%8 XAk K L2233 33 KKK KK X R X KK
0.2172 b KF KOk KRRk 22229 KOOk KOk X
0.3140 L322 X R R KK L3308 ¢ 122208 S

XXX X M X
(LN 7 N I o

FEEDN STAGE= 11

ETAGE 10 i1 12 13 14
F(FSIA) KRkkk¥kk 124,453 124,670 124.887 125.104
T(F) KKK X XA 184.82 191.00 196,47 202.1%5
X 1 K KKk 0.0227 0.00%96 0.0039 0.0016
X 2 L2228 0.1242 0,09%1 0.075% 0,0897
X 3 KKK KK 0.3366 0.3445 0.3370 00,3152
X 4 Kk % X 00,2004 0,2145 0.2315 0,252)
X S KK XK KX 0.3160 0.3323 ¢.3517 0.3755
STAGE 15 14 17 18 19
F(FSIA) 125,321 125,538 125.755 125,972 1246.189%
T(F) 208.47 215,48 222.87 230,17 236.87
X 1 0.0006 0.0002 0.0001 0.0000 0.0000
X 2 0.0392 0.0264 0.0169 0.0104 0.0062
X 3 0.2812 0.2386 0.1925 0.1480 0.1090
X 4 0.2754 0.3008 0.3246 0.3452 0.3507
X S 0.4035 0,4344 0.4661 0:.4965 0.5241
STAGE 20 21 22 23 24
F(FSTIA) 126,406 126,623 126.B40 127,057 127.274
T(F) 242,463 247,34 251.3%5 254,36 245.14

X1 0.0000 0.0000 0.0000 0.0000 0.0000
X 2 0.003¢ 0.0020 0.0011 0.0005 0.0003
X 3 0.,0772 0.0527 0.0345 0.021S 0.0124
X 4 0.3704 03739 0.3707 0.3616 0.34460
X 5 0.5489 0.5714 00,5924 0.6150 0.6411

NUMBER OF STAGES=24
NUMKER OF TRIALS= 35



AFFENTIIX F

ROBINSON RUN



1.0000
3

2,0000

3.0000

4,0000

35,0000

6.0000

7.0000

8.0000

?.0000
10,0000
11,0000
12,0200
13.0000
14.0000
13.0000
16,0000
17.0000
18,0000
19,0000
20,0030
21.0000
22,0000
22.0000
24,0000
25,0000
26.0000
27.0000
28,0000
29,0000
30,0000
31,0000
32.0000
33,0000
34.0000
35.0000
36,0000
37.0000

38,

100.0

0,935
0.0A55
0.0015
0.0
0,0
100.0
00,1464
00,1280
0.,07R1
0.0397
0.010¢9
126.0
0.3640
0.2800
0.1792
0.1064
0.0238
140.0
0.7800
0.6000
0.3960
0.2520
0.0510
1606.0
1.540
1.200
0.8280
+5400
0.102¢C
180.0
2.850
2.200
1.940
1,056
0.1870
133.0

10.0

0.0524

2020
0.44790
0.2240
0.0750

33.05

0.350
0.150
0.300
0.150
0.050

66.95

124

250.0

g
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F= 100.00000 b= 32.05000 R=  46.95000

R= 10.00000 N= ]

KEY1= 2 KEY2= 3

STAGE 1 2 3 4 S
F(FSTA) 150,000 150,000 150,000 150,000 150,000
T(F) 129.49 128.44 129.19 129.36 129.57
X 1 0.9350 0.9377 0.9202 0. 8992 0.8731
X 2 0.045% 0.05%93 0.0741 0.0907 0.1089
X 3 0.0015 0.0030 0.00%6 0.0101 0.0180
X 4 00,0000 0.0000 00,0000 0.0000 0.0000
X 5 0.0000 0.0000 00,0000 0.0000 0.0000
STAGE 6 7 8 L4 10
F(FSIA) 150,000 150,000 150.000 150.000 150,000
T{(F) 129.88 130.31 130.94 131.82 133.04

X 1 00,8405 0.7989 0.7458 0.6789 0.5974
X 2 0.1282 0.,1477 0,1654 0.1787 0.,1843
X 3 0.0312 0.0534 0.088e8 0.1425 0.2181
X 4 0.0000 0.0000 0.0000 0.0000 0.0000
X 9 0.0000 0.0000 0.0000 0.0000 ¢.0000

STAGE 11 12 13 14 15
F(FEIA) 150,000 RXFRKAK KEXKKAKE  XHRAOKNOK XOKKEF KR K
TC(F) 134,61 AR Kk XK KKK XK KOk % K XXX ¥ KK
X 1 0.5058 12228 31 L2293 83 12328233 12338 24
X 2 0.1796 KKK K XAk Kk X L3203 34 XK KKK
X 3 0.33144 TR KRR K L2222 2 XXX AOKOK K Xk
X 4 0.,0000 FROK R K XKk X L2232 2 AOHOR XK
X 9 0.0000 KKK KKK 1229324 XKk Xk 2Ok R XK K

FEER STAGE~ 11

STAGE 7 8 9 10 11
FOPSIA) R0k bk 00K KXEKXEkX% 150,000
T(F) FRXRXE  KXKERK RKKKKE KKKKRK 148,36
X 1 FRRKRX  EXOEKK XKKKF KKXKXK 00,0524
X 2 FAEKEK ROORKE XKEKEX XRXRKE 0,2020
X 3 FOOEX ROKEE KXXKXX KRXKXK 0, 4470
X 4 K O0RRRE KRKKK KXKKKX 0,2240
X S FRAKKK  KRKEXK  RKOKKX KKKEXE 00,0750

NUMBER OF STAGES=11
NUMEBER OF TRIALS= 1
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F= 100.00000 b= 2B8.94191 k=  71.0580%9

k= 10.00000 N= S

KEY1l= 2 KEY2= 3

STAGE i 2 3 4 5
F(FSIA) 150.000 150,000 150,000 150.000 150.000
T(F) 128.86 128.92 129.00 129.12 129.28

0.9762 0.9682 00,9582 0.9450 0.9273
0.0223 0.0288 0.0343 0.0448 0.0544
0.0015 0.0030 0.005% 0.0102 0.0183
0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.,0000 0.0000 0.0000

X X XK XX
[ 0 S~ S

STAGE é 7 8 ? 10
F(FSIA) 150,000 150,000 150.000 150.000 150,000
T(F) 129.53 129.93 130.53 131.45 132.76
X 1 0.902¢9 0.8684 0.81946 0.7522 0.6643
X 2 0.0648 0.0757 0.08%59% 0.0%40 0.0978
X 3 0.0323 0.05460 0.0945 0.1538 0.2380
X 4 00,0000 0.0000 0.0000 0.0000 0.0000
X9 0.0000 0.0000 0.0000 0.0000 0.0000
STAGE 11 12 13 14 i5
F(FSIA) 150,000 XXX dA Xkt R KKKKRX XEFKKKKK XXX K¥ KKK
T(F) 134.50 HOX KKK L2220 Y XXXk XK X AKX K

0.5598 KK KA KK WRKE KX XERRKE XK K K ¥k
0.09%S KOk K X b XXk KK X 122223 KKK KK
0.3447 ¥ARXXR OOk KOk X XXk K Xk XK KKK
0.0000 ARk KR X AXKEXKKE XX AKX AOE XK K %
0.00C0 L2238 3 K FOKk % X KK K¥ KX KRR KK

M KX X X
[ I -3 = BN B

FEED STAGE= 11

STAGE 7 8 k4 10 i1
F(FSIAY KX ARKKKE KRR R X RKKKEKR KXKKXXXk%X 150.000
T(F) LR S RS RS ¥k AR K X XKk % L2232 2] 146.83
X t ¥ KK KKK XKKKKR KKk K * %k KRN KX 00,0950
X 2 * XK $ X 12223 8 XK ¥ K XXX H 0.2020
X 3 KEXXY ¥ KKk Kk ANk K K XXX KKK 0.4216
X 4 HOF KKK X KA REXKF (223284 XRFRKE 0.2111
X S KKK F X XXX ¥ KK Ok 0K K XK L2220 3 0.0704

NUMBER OF STAGES=11
NUMERER OF TRIALS= 2
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F= 100.00000 n= 21.38756 B= 78.61244

K= 10.00000 N= 5

KEY1= 2 KEY2= 3

STAGE 1 2 3 4 5
F(FPSIA) 150.000 150,000 150,000 150.000 150.000
TP 128.48 128.43 128,37 128.33 128.31
X 1 1.0396 1.0510 1.0638 1,0775 1.0906
X 2 EXHRAK 23328 XK XX XERKK R KR
X 3 0.0015  0.0030 0.0058 0.0110 0.0205
X 4 0.0000 0.0000 0.0000 00,0000 0.,0000
XS 0.0000 0.0000 0.0000 0,0000 0.0000
STAGE 6 7 8 . 9 10
F(FSIAD 150,000 150,000 150.000 1%0.000 150.000
T(F) 128.38 128,59 129,11 130,12 131,85
X 1 1.1001 1.099S 1.0776 1.0182  0.9069
X 2 ® R KKK X K KKKX KR KK KKk XK K XK KKK
X 3 0.0379  0.0692 0.1235  0.2117  0.3390
X 4 0.0000 0.,0000 0.0000 0.0000 0.0000
X 5 0.0000 0.0000 0.0000 0.,0000 0.0000
STAGE 11 12 13 14 15
F(FSIA)D 150.000 MHKXKIKKK KRKWKEKE KOLIORORE KOER¥ KKK K
T(F) 134.36 TARKAK FOK K KKK KXKREE  KRREAK

X 1 0.,74¢4 KK KKk KK F XK XX KA AKX 123332
X 2 KKK ¥ K ARk X % RORAK XK XXRL KX XA RKKK
X 3 0.4934 XK F A XX LS 23 8 8 XXAKKR REEK KX
X 4 0.0000 rEX R kX ¥ K AOK ¥ X ERKKAH KOk K AOK
X 5 0.0000 XEX X% KKK Kk %% % Kk X KXEREK

FEEDI STAGE- 11

STAGE 7 8 ? i0 11
FC(FEIA)D OKKH KRR AOKRKKKRE RAOKRKEXKE kXKKKKRkXk 150,000
T(F) KR AKX Xk AKX K L 222221 13223 ) 144.57
X 1 ¥R KK R K L3238 84 XK EX KX XEKKK¥ 0.14624
X 2 ¥R X R ¥ XX KK KK KOk XKk X KKK X +2020
X 3 LR RS AR KX 32888, AKX XK 00,3812
X 4 KKK K X HO¥ X KX ¥ WK KO XK KKK KX 0.1908
X o OK¥OK ¥ K L2228 83 kKX KK L2222 8 0.0636

NUMEER OF STAGES=11

NUMEER OF TRIALS= 3

ALDG ~- X=<0

XK¥XERRORX¥ X LI-J

FROGBRAM WAS ON LINE 96,0000 1IN ROUTINE #MAINSE,

325,



AFFENDIX G

FROGRAM LISTING



1.0000

2.0000

3.0000

4,0000

o)

5.0000

66,0000

7.0000

8.0000

?.0000
10,0000
11,0000
12,0000
13,0000
14.0000
15,0000
16.0000
17.0000
18,0000
19.0000
20,0000
21.0000
22,0000
23,0000
24,0000
25.0000
26,0000
27,0000
28.0000
29,0000
30,0000
31.0000
32,0000
33.0000
34,0000
35.0000
36.0000
37,0000
38.0000
39,0000
40.0000

«0))

41,0000
42,0000
43.0000
44,0000
45,0000
46,0000
47.0000
48,0000
49,0000
50.0000

329,

c

2100

[on B SV ]
(]
(o]
(o4

3350

3600
3400

6050
6040
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DISSF3

DIMENSION X(25910)sXRB(25,10)sRK{S210)yT(S)»TCL2S)»TR(2S)
DIMENSION ALFHA(10)»BETA(10)IR2(10)

DIMENSION XF(10)+Y(10)»CONI(10)»CONIT(10)sSLK(10)sSLKT(1

DIMENSTION SLK2(10)FC(25),PR(25)

REAL LEBAR

READ(1,3100)FyRyDyEBsN»KEY1»KEY2

DO 3200 1I=14N
REATI(1,3300)X(1s 1)y XRCI»T)yXF(I)

MX=0

AID TRACE COMFONENTS

J=KEYi-1

pG 2100 I=1,4

IF (XB{1»I),EQ.0.0) XB(1,1)=0.00001
J=KEY2+1

DO 2200 I=JsN

IF (X(1y1),EQR.Q0.,0) X(1»1)=0,00001

READ ANU REGRESS SECTION

SRT=0

SRT12=0

PD 3350 I=1i,N

SLK(1)=0

SLRKT(I)=0

SLRK2(I)=0

[0 3400 I=1+5

READ(1,3500)T(I)

SRY=SRT+(1.0/T7(1I))
SRTY2=SRT2+(1.0/T(IY*(1.0/T(I))

DO 3600 J=1sN

READ(1s3700) RK(I+2)
SLRK(J)=SLK(I+ALOG(RK(I,.1))
SLKT(J)=SLEKT(JY+(ALOG(RR(I» )X (L, 0/TC(I )
SLKR2(JY=SLK2( N+ (ALNGIRK (T¢I Y RKALOG(RRK(IrJ) )
CONTINUE

REAL(1,3800) TC(1)»TR(1)yFL(1)»ROFPLH>RIFFR
0 3450 I=1sN
BETA(I)=(SLKT(I)=(SLK(I)XSRT/5.,0))/(SRT2-(SRTH¥ERT/5.,Q))
ALPHA(IY=(SLK(T)/S.,0)-(BETACI)XSRT/5.0)
R2CII=(SLKT(I)-SRTRSLK(I)/5.0)%X*2
R2¢IV=R2¢I)/ ((SRT2-SRTESRT/S5,0)¥(SLK2(I)~-SLK(I)XELK(I) /&

WRITE(2+4025)1I,R2(I1)
IF (N,EQ.10)> GOGTO 6060
NF1=N+1

N 6050 I=NF1,10
X{1y1I)=0

XE(1,1)=0

XF(T)=0

MMAXR=0

MMAXC=0

DFC=0
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51.0000 DF=0
52,0000 PE(1)=FC(1)
53,0000 C ESTAKILISH CONSTANTS FOR MATERIAL EALENCE
54,0000 4000 VERAR=UX(R+1)
55.0000 LEAR=VRAR+E
56.0000 CON1=R/(RK+1)
57.0000 CONZ=VERAR/LEAR
58,0000 00 100 I=1,N
59,0000 CONICII=XC(1s1)/(R+1)
60.0000 100  CONIT(I)=XB(1,I1)XE/LEAR
61.0000 C CALCULATE FEED KEY RATIO CONSTANT
62,0000 FR=XF (KFY1)/XF(KEY2)
63,0000 C SET INITAL STAGE NUMEER
64,0000 GOTN 130
65,0000 7500 MMAXE=0
66,0000 MMAXTC=0
67.0000 130  H=1
68.0000 C FIND TEMFERATURE IN CONDENSER
69,0000 REFK=EXP (ALFHA(KEY1)+EETACKEY1)X(1.0/TC (1)) YXFR/FL (L)
70,0000 125  SUMK=0
71.0000 SUMY=0
72,0000 C 10 EF
73,0000 U0 150 I=1,N
74,0000 DY=X(1»I)%CEXP(ALFHACII+RETACIIX(1,0/TC(1) ) IKFR/FD(L)
75.0000 SUMY=SUMY+DY
76,0000 150  SUMK=SUMK4+(DIY/REFK)
77,0000 REFK=1,0/SIMK
78.0000 TC(1)=(ALOG(REFK)-ALFHA(KEY1) ) /RETA(KEY1)
79.0000 TE(1)=1,0/TCC(1)
80,0000 IF(SUMY,LT.0,99) GOTO 125
81,0000 IF(SUMY.GT.1.,01) GOTO 125
82.0000 C ADD PRESSURE LOSS ACROSS CONDENSER FIFING
83,0000 PC(2)=PC(1) +TFC
84.0000 C COLUM TOF STAGE TO STAGE CALCULATION
B5.0000 1000 MM1=M
86.0000 M=+l
87.0000 C INITAL TRIAL IS TEMFERATURE OF LAST STAGE
88,0000 TC(MY=TC(MM1)
89,0000 C CORRECT REFERENCE KEY FOR FRESSURE CHANGE
90,0000 REFK=REFKAPC (MM1) /FC (M)
91,0000 C MATERAL BALENCE EQUATIONS
2,0000 DD 600 T=1sN
93,0000 600  Y(I)=CONLXX(MM1,T7)4CONI(I)
94,0000 C EQULIBRIUM EQUATIONS
95,0000 DD 900 J=1,3
96,0000 SUMK=0
97.0000 C o IF
98,0000 DO 400 I=1,N
99,0000 X (M2 I)=YCI)/CEXF(ALPHACI) +EETACIIX(1,0/TC(MI I IRFR/FCAM))

100,0000 400 SUMK=SUMK+(REFKXX(MsI)>
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101.0000
102,0000
102.0000
104.0000
105.0000
106.0000
107.0000
108.0000
oT0 20
109.0000
110.0000
111.0000
112.0000
113.0000
114.0000
115.0000
116.0000
117.0000
118.0000
119.0000
120,0000
121,0000
122.0000
123.0000
124.0000
125.0000
126.0000
127.0000
128.0000
129.0000
130.0000
1231.0000
132,0000
133,.0000
134,0000
135.0000
136.0000
137.,0000
138.0000
1392.0000
140.0000
STAGE
141,0000
142,0000
143,0000
144.0000
145,0000
146.0000
147,0000
148.0000
149,0000
150,0000

329,

900

]

o BeReNe

1100

2000

1400
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REFK=8UMK

FIND CORRECTED TEMPERATURE
TC(M)=(ALOG(REFN)~ALFHA(KEY1))/RETA(KEY1)
TCMY=1.0/TC (M)

Al 8TAGE FRESSURE DROF

FC(M+L)=sFC (MY 4IF

TEST IF KEYS DIVERGE
IFC(X(MPKEYL)/X(HYKEY2)) . GT . (X(MML,KEY1)/X(MM1,KEY2))) G

TEST IF AT FEED' STAGE

IF ((X(MIKEYLI/X(MYyKEY2)).GT.FRY GOTO 1000

TEST IFf NUMERER OF STAGES DFECREASED

IF(M.LT.MMAXC) 60TO 1000

MFSDi=M-1

MMAXU=M

END COLUMN TOF CALCULATION

MX=M(+1

(S22 3RSS 22390023033 0383333333303002334822422323322208238 3%
BOTILER CALCULATINNS

FIND EQULIBRIUM COMFOSITION IN EBOILER

no RF

M=1
REFK=EXF(ALFHA(KEYI)+RETA(KEY )X (1. 0/TR(IIIDI¥PR/FE(L)
SUMK=0

SUMY=0

D0 1200 I=1,N

YC(I)=XBCLy I (EXP(ALFHACIDHBETACIIX (1. 0/TR(1I 3D IKFR/FE(L)
SUMY=SUMY+Y (1)

SUMK=SUMK+(Y(I)Y/REFK)

REFK=1,0/8UMK
TRB(1)Y=(ALOG(REFR)-ALFPHA(KEY1) ) /RETA(KEY1)
TR(1)=1.0/TR(1)

IF(SUMY.LT.0.99) GOTO 1100

IF (SUMY.GT.1.01) GOTO 1100

G0TO NEXT STAGE

M=M+1

MM1I=M-1

CALCULATE MATERIAL BALENCE

Ul 1400 I=1sN

XE(Ms I)=CON2XY(I)4+CONIT(I)

INITAL TEMFERATURE OF NEXT STAGE IS TEMFERATURE OF LAST

TE(MY=TR(MM1)

ACCOUMT FOR PRESSURE DROF
PR(M)=FPER(MM1)-DIF

CORRECT REFERENCE KEY FOR FRESSURE CHANGE
REFK=REFKXFR(MMI) /FR(M)

FIND EQULIERIUM COMFOSITION

DO 1500 J=1.3

SUMK=0

Do EP

[0 1600 I=1,sN



)

+

-

151.0000
152.0000 1600
153.0000
154.,0000
155.0000 1500
156.0000 C
157.0000
) GOTO 10
158.0000 C
1859.0000
160,0000 C
161.0000 10
162.0000
163.000¢
164.0000
1465.0000
166.0000
167.0000
168.0000
169.0000
67.0.0009
170.0000
171.0000 &350
172.0000
173.0000
174.,0000
67.0.0009
175.0000
1746.0000 6400
177.0000
178.0000 C
179.0000 C
180,0000 6470
181.0000
2.0000
183.0000
184,0000
185.0000 6150
186.0000 C
187.0000
188.0000 6100
189.0000
190.0000
191.0000
192.0000 6300
193.,0000 C
194.0000 6250
1925.0000
196.0000
197.0000
198.0000
199.0000
200,0000

o000
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Y(IY=XB(Ms IDK(EXP(ALFHACT)4RETA(II R (1. 0/TE(MIIIIELFR/PEIM)
SUMK=SUMK+{(Y(T)/REFK)

REFK=1.0/5UMK

TB(M)=(ALUBG(REFK)~ALPHA(KEY1))/RETA(KEY1)

TE(M)=1.0/TRB(M)

TEST IF KEYS DIVERGE

IFCCXR(MYREYL) /XB(MsKEY2)) LT (XB(MMI»KEYL1) /XB(MMIKEY2)

TEST JF AT FEED STAGE

IF ((XB(MsKEYL1)/XB(MIKEY2)) .LT.FR) GOTO 2000

TEST 1IF NUMBER OF STAGES DECREASED

IF (M.LT.MNAXB) GOTO 2000

MFSB=M-1

MMAXB=M

END DF EODTTONS CALCULATION

ES TR0 2353332020203 8822523 322352222 022200200200222223;
TEST IF FEED COMFOSITION MATCHES

J=KEY1-1

0 6350 I=1,J
IF(ABRSC(X(MFSIy I)=XE(MFSR, 1)) X2, /{X{MFEIy I)+XB(MFSE» 1))

1)B0T0 6450

CONTINUE

J=KEYZ2+1

DO 6400 I=JsN

IF(AKS ((X(MFSIHs I)~XB(MFSEy 1) )X /(X{MFEDIy IV +XB(MFSE,»T)))

1) BGOTO 6450

CONTINUE

GOT0 7000

CONVERSION-CORECTION SECTION
CORECT LIGHT NON KEYS IN EBDTTOMS
IF (KEY1.EQ.1) GOTN 6100

J=KEY1-1

DO 4150 I=1sd

FCR=(X(MFEL»I) - XB(HFqBvI))/(X(HFSH:I)+XB(MFSB;I))
IF(ABS(FUR)1L.T.0,10) PCR=FCRA2
XE(1yI)=XB(1sI)X(FCR+1)

CORECT HEAVY NON KEYS IN DISTILATE
IF(REY2,EQ.N) GOTO 6250

JEKEY 241

D0 6300 I=JsN
PCR=(XB(MFEEy I)-X(MFSIy 1))/ (X(MFSDs I} 4XR(MFSE»I))
IF (ARS(PCR) .1.T«0.10) FCR=FCRXZ,
XC1sI)=X(1sI)X(FPCR+1)

MATERIAL EALANCE SECTION
IF(KEY1,EQ.1) GOTD 5050
IF(KEY1.EQR,2) GOTO 5100
IF(KEY1.EQ.,3) GOTO 5150
IF(KEY1.EQ.4) GOTQ 5200
IF(KEY1.EQ.5) GOTO S250
IF(KEY1.EQ.6) GOTO 5300
IF(KEY1.EQ.7) GOTOD S350



201.0000
202,0000
203.0000
B(1,y7)-XE(
204.0000
205.0000
206.0000
207.0000 S0350
208.0000
-X(128)-X(
209.0000
210,0000
211.0000
212,0000 9100
213.0000
)-X(1,8)-X
214,0000
215.0000
216.0000
217.0000 5150
218,0000
7)1-X(1:8)~
219.0000
220.0000
221,0000
222.,0000
1,4))
223,0000
r7)-X(1:8)
224,0000
22%.0000
226.,0000
227.0000 $250
7IYEXF(A)~X
228.0000
229.0000
1¢s7)-X(1+8
230.,0000
231.0000
232.0000
233.0000
7))
234.0000
(197)-X(1>
235.,0000
236,0000
237.0000
238.0000 5350
239.0000
B(1s7)-%(1
240,0000
241.,0000
242.0000
243,0000 %400
244,0000
B(1+7)-XB(
245,0000
246,0000
247.0000 5500
248,0000 55350
249.0000
250.0000 5600

5200

5200
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IF(KEY1.EQ.8) GOTO 5400
B=FX(XF(10)-X(1,10))

B=E/ (1-XEB(1y1)=-XB(15s2)-XE(1+s3)-XE(1s4)=-XE(1,5)-XE(1y&)-X

11,8)-XE(1,9)-X(1,10))

D:=F-R

6070 5500

D=FX(XF(1)=-XB(1+1))
D=D/(1-XB(1y3)=-X(1s2)=-X(1y3)=X(1242-X{195)=X(3,8)-Y(1,7)

11,9)-X(1,10))

B:=F~D

60TO 5500

D=FA(XF (L) -XB(1s1)+XF(2)-XE(1,2))

U=/ (1-XB(1s1)=XB(192)-X(113)-X(194)-X(1»5)-X(126)-X(1y7

1(199)-X(1»10))

B=F-D

GOTO 5500
D=FX(XF(1)-XR(1y»1I4XF(2)-XR{(1»2)+XF(3)-XRk(1:+3))

D=0/ (1-XB{1s2)-XB(1s2)-XB(1s3)-X(1s4)~-X{(1s5)~X{1s8)-X(1>

IX(1,2)-X(1+10))

U=F-D

GOTO 5500

DX CXFCI)-XR(1 s 1)4XF(2)~XEC1y2)4XF(3)-XEB(193)+XF(A)-XE(

D=D/(1-XBC{1r1)=XB(1s2)-XR(1s3)-XR(154)-X(1T)-X(1»&)-X(1

1-X(149)=-X(1+107)

B=F-It

GOTO 5500
B=FX(XF(10)-X(1710)4XF(9)=X(1sP)+XF(8)=X(1:8)+XF(7)-X(3>

1C1+60)
B=R/(1-XE(1,1)=-XE(1s2)=XB(1s3)-XE(1s4)-XRB(1,5)-X(144)-X(

1)-X(1+9)-X(1+10))

D=F-B

60TD 5500
B=FX(XF(10)-X(1510)+XF(9)-Y (1 y@)+XF(BI-X(1sBIEXF(7)-X (1,

B=R/(1~-XB(1s3)-XE(192)-XB(1+s3)-XR(1s4)-XE(I»G)-XRB(1,6)-X

18)-X(1,9)-X(1,10))

i=¢-H

6070 5500

B=FX(XF(10)-X(1s10)4XF(?)-X(1+,92)4XF(B)-X(1,8))
B=B/(1-XB{1s71)-XB(1:2)-XEB(1»3)-XB(1yQ)-XEB(1+5)-XE(1s6)-X

198)-X(1»9)-X(1:10))

D=F -F

60T0 &500

BsFX(XF(10)-X{1+s10)+XF(P)-X(1,9))
B=R/(1-XBC(is31)=XB(1s2)-XE(193)-XR(1s4)-XB(1s5)-YE(1rh)-X

1198)-X(199)~X(1,10))

U=F-B

N0 5550 I=1,KEY1
X(191)=(XF(I)XF-XB(1sI)XE) /D
D0 5600 I=KEY2N
XE(1yI)=(XF(I)KF=-X(1,T)%D)/R



251.0000
252.0000
253.0000
254.0000
255.0000
256.0000
257.0000
258.0000
259.0000
260,0000
261.0000
262.0000
263.0000
264.0000
245,0000
266.0000
267.0000
268.,0000
269.0000
270.0000
271.0000
272.0000
273.0000
274.0000
275.0000
276.0000
277.0000
278.0000
279.0000
280,0000
281.0000
282.,0000
283.0000
284.0000
285.0000
286.0000
287.0000
8.3)
288.,0000
289,0000
290.0000
291.0000
n
292.0000
293.0000
294.0000
295.0000
296.0000
297.0000
298.0000
299.0000
300.0000
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[N
7000

7350
7400

8000

B920
8910

8940
8930

8R800
easo
8200

8050
8100

8150

8250

8300

8350
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END MATERIAL RALANCE SECTION

GO0 6000

FEED FRESSURE MATCHING SECTION

IF(DP.NE,.O,0) KO TD 7350

IF(RIF.ER.0.0) GO TO 8000

DPC=RDPC

DF=ROF

60 TO 7400

IF((FC(MFSID-FR(MFSE))LT.(DF/310,)) GOTO BOOO
PB(1I)=FC(L)+DFPLC+DFX(MFSUEMFSE-3)

GOT0 7500

ENDING SECTION (WILL EE FINAL FRINT 0UT)
MI=MFSD+1

IO B910 I=MI.295

PC(1)=99999.9

TC(I1)=9999%.9

00 8920 J=i.N

X(1yJ)=99999.9

CONTINUE

MI=MFSE+1

nn 8930 I=MI»25

PE(I)=99999%.9

TE(1)=999299.9

D0 8940 J=1sN

XB(XrJ)=929299.9

CONTINUE

WRITE(2,8800) FreDts B

FORMAT(/ 2 F="3sF10.5+5Xy 'I1="F10.5,5X» "B=’»F10.5)
WRITE(2,88%0) KRyN

FORMAT (1Xs'F=‘sF10.595Xs'N='»110)

NRITE(2,8%900) KEYLsKEY2

FORMAT (IXs "KEY1="9I7,5Xy'KEY2=7417)

M=1

WRITE(2:B100)MrM+1,M+2,M13,HM 14

FORMAT(/ 7' STABE ¢SXeI3s6XrIT96XsT1Tr8XsI396X2130
WRITE(2s8150)FC(MI»PCIM+1) sFC(M+2) s FOC(M+3I S FC(H+4)
FORMAT(1Xs ‘F(FSIA)  y3XsF8. 391X F8.391XsFB.3,1XsF8.371XsF

WRITE(2,8200)TC(M)» TC(M+1)»TC(M+2)» TC(ME+3)»TC(M+4)
FORMAT(LIX s "T(F) "9 7XsF8.293XsF6.293X1F6.253XsF6,2,3XF6,2)
00 8250 I=1.N

WRITE(29B300) IoX(MrI) s X(M+L1vI) s X(M+25I) s X(M+35s1) X (H+4,

FORMAT(IXs "X/ »I2¢8BXsF6.413XsFb.413X1Fb6,413XsFb6,4,3XrF6.4)
MP4=M+4

M=M+5

IF(MFSD.GT.MPA) GOTO 8050

WRITE(2yB8350)MFSD

FORMAT(/9’ FEEDU STAGE= ‘+13)

H=MFSK

IF((M/5.).EQ.INT(M/S5,.,)) COTO 8400

M=nM+1



301.0000
302,0000
303.0000
304.0000
305.0000
306.0000
8.3)
307.,0000
308.0000
302.0000
310.0000
(H-4,1)
311.0000
312.0000
313.0000
314,0000
315.0000
316.0000
317.0000
318,0000
319,0000
320.0000
321,0000
322.0000
323.0000
324,0000
325.0000
326.0000
327.0000
328.0000

329,

8400
8500
8550

8400

8650
8700

8750

8950

8960

4025
3100
3300
3500
3700
3800
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IF((M/S.)NELINT(M/S,)) GOTO 8450

UN=MFSD~-(M-MFSE)

WRITE(2yBSS0)MD sy MI+1 9 MD+2,MI4 34 MD4+4

FORMAT(/s’ STAGE' +SXrI4s6XsT3+s6XsT13986XsI3+6Xs1IT)
WRITE(2,88600)FK(M)yFPE(M-1)sFR(M=-2)yPE(M-3)FR(MN-4)
FORMAT (11X, "P(PSTA) " +y3XsFB.3s1XsFB8:s3+1XsFB8.,3s1XsF8.3y1X,F

WRITE(2>BE650) TR(M) s TR(M-1)y TE(M=2)y TR(M-3)» TR(M-4)
FORMAT(IXs "T(F) ' s 7XsFb.293X1F4.2¢3X9sFb.293X9F6.2:3X1F6.2)
IO B700 I=1sN

WRITE(29B750) IsXB(Mr»I)oXB(M-1+I) s XB(M-2+1)sXR(M~3,1),XE

FORMAT(1X s "X’ 2 I29BXsF6.4»IXsF6.413XsFb.413IXsF6.493XsFé.4)
M=M-5

MI=MD45

IF(M.GT.0) GNTO 8500
MS=MFSI+MFSE-1

WRITE(2:8950) MS

FORMAT (/»’ NUMEBER OF STABES='»1I2)
WRITE(2,8940)MX

FORMAT (4 NUMBER OF TRIALS='s13)
EN PRINT OUT

STOF

FORMAT (10X, 12910XyF10.7)
FORMAT(4F10.,5+,3110)

FORMAT(3F10.8)

FORMAT(F10.5)

FORMAT(F10.5)

FORMAT(46F10.5)

END
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