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~1.0 INTRODUCTION

In order to establish -the effects of a number_of cell process and per-

formanée variablés upon the oxygen evolution rate of silver]silver oxide
: cathode; the subject ébntract was initiated. The goal has been to es-

tablish byApredic;ién and measurement the_conditions which would result

in the production of a minimum of oxygen.

Realizing that.such a study would be evolutionary in nature, five (5)
tasks were designated as follows:. |
Task I
. (a) .Design and fabrication of two pilotgtest cells to be used for elec;:t
| thﬁde tésting, measurement of gas voluﬁe and rat¢ generated and
sampling of the gas for énalysis.
(b) - Assembly of constant temperature éduipment.
Task II | |
(a) Determination of fhe sensitivity and accuracy of the test céll.using
sﬁeeﬁ nickel test electrodes by Varyiﬂg the currentsfto generate:”
gas at known rates. - |
(b) Fabricationrbf additional cells of the final design.
Task III |
Déterﬁination of total volumes and rates of generatibn by cathodes of
standard production procedures under the following test~condtibns:
(a) During ét'leastlla dgys acgivated stand period at 90°F,'£ollowed
by discharée rate of C/40 (10 amp for full cell or 1 amp/plate).

o (B)- Dischargé'at C/40 following standard "soak'" period at 90°F.'



- Task IV>_

RN

Set up a sequential test plan to determine the effect of the following -

factors on production positiveS»(éfter production drying as applied to

(a)
(b)

(c)

(d)

’dfy”stand of these positives).

Factors

Temperature

- Vacuum

Time

‘Flush with He at 140°F
for one hour followed by -

N, cooling to R.T.

Task V

Levels _

90°F, 140°F

Atmospheric pressure, 0.5 psia
lo.days ' |

w/o'treatmeht, w/trgatment

Set up a series of positive formation cells in which formation process

factors can be controlled. Set up'seduential test plans to determine the

effects of factors associated with the formation of the posifivelplafe and

the effect on gas'qhantity and evolution rate.

Discussion and data in:this report is presented sequentially according to

task number.'
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1.1 EXPERIMENTAL DESIGN AND DATA ANALYSIS PROCEDURE

This seétipn will be devoted to a géneral treatment of the basis for
Ehe design for thelvafious runs after the comple;ion 6£ those that.we:e
pari of Tasks I, II and I1I. These 1nitial tasks. consisted of runs that
were replicated as closely as possible. Wifh the beginning of Task IV
and V, the problem was the determination of the>éffect of variables oﬁ
the performance of fhe_éositive plates. If was anticipated that Task V
~would ultimately eétimate the éffect-of‘up to about twenty (20)'variab1es
while Task IV was much less (8 variables); The number of determinations.
(plate runs) to evaluate all main.variable effects and all interactioﬁs
without ény feplicates with each variable at "two levels (-,+)‘is-2vahefg
N is the numbe?;of variab1e§.~‘It is evidenf that a means of,redﬁcing
‘the number éf runs and still perﬁitvthe evaluation of important effécté
is required. ’TheAapproach'tolbe‘outliﬂed:herein'is é result of several .
years development from é study of 0, L, Davies, "Design and Analysis of
Industrial Experiments'; N. R, Draper and ﬁ.-Smith, "Applied Regression
. Analysis"; much assisfance from Dr..Leroy Foiks, bepartment of Statistics,
. Oklahomé.State Univérsity, Stiilwater,-oglahoﬁa; Statistics Depértmeﬁﬁ;
Sandia Corporation, Albuquerque,vNew Mexicé.and‘ﬁany others.

Some nomenclature and erocedures are used that may require definitions.

A‘tfpe of variable used consis#s of‘two levels. These levels aré,é.cbmparison
of conditions comprising the variable such as.temperature with one level at
 140°F versus anoiher level at 160°F or a stand time variable with one lévei
beiég no thnd.time and the other a two week stand time. .The two levels can
then be designafed as + or +i for one of the levels and:—, -lvor 0 for the

other level. Also uséd_islover case alphabetic'(a,B,etc.) for one level and

a blank for the other_level. “A balanced (equallnumber of + and -) full
factorial single replicated design will include all possible cdmbinations‘of

the two level variables.. 4
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Two megﬁods.of representing tbié.design for three (3) variables (factors) .
are shown ih_Figqtes 1.1-1 and 1.142. Each box in the first figute and each row in.
the second figure represent correéponding.trial combinations. The sympr>"(l);:
- meaﬁs that all :levels-are at the minus, 1.e. —1;41,—1. Each column in>the
second~arrangémént corresponds to each individual -variable. Each box.in Fiéﬁre
l.l—l- and each row in Figure 1.1-2-wou1d have.a'humerical responsé'vaiue from which
the effec;lof these variables and their interactions. can.be estimated. In
general,thé number of trials for #_full factoriai is 2V where N is tbé_

number of variables. For a full factorial, each variable and appropriate

interaction (AB,AC,BC and ABC) corresponds to a.doldmn'ahd—its'designation follows

'

the row order as shpwn in the sécphd figure arrangement. . The.colﬁﬁns de$ignated AW
A, B, AB, etc. are used in the esfimation or calculation of the effect of

gaﬁﬁ. ihe'sign‘éesignafion of the 1eyélsuof the 3 variables,;A, B, and C

are determined, By convehtibn; by pﬁe first éolumn-( (1), a, b, ab, eﬁc.)...For
example the designation "a" sets the leQel of variable A at the + level while
variableé B and C are at the - level. The ;igns'under each inteiéction column
are théﬁ fully defined by the variable levels since if variables A and B are

both at the - level then the interaction must be at the + level. An additional

column, not shown, 1is unders;ood as_being available: the response for each trial
( (1);a,b,etc.)' Each then may be thought of as a vector -in a_matrix..’The

] . . .
correlation coefficient between these columns or vectors is important.

The correlation coefficient, R,.is caloulated for the A and vaectoré byi
(E = sum) |
R(AB) Z(AB) - (ZA)(ZB)/N ' ’ Jl/z
- L(z(a®) - (zA) (FA)/N) (2(B°) - ()ZB)(ZB)/N)
An tribute of a full factorial 1s that all’ correlation coefficient°'

. betucen -all variables and all interactlons .are equal to zero. The matrix

A to ABC or-in;any_size problem, the matrix without the respdnse is

termed the X matrix (controlled. or independent variable matri$ sinée

these variables are or should be subject to independent control. The
- _ s . A , :

.



responge,is termed the_dependént Qariable-vector or. Y Vector; This “'plus
and minus” Qar&éﬁle,,although it may be quantitative in nature is really
qﬁalitative since;it>c§n be:usgd to deséribe and evaluate, say two types
of raw materias in a process (one_type = +, the other -). This variable
can be considered quantitative with the assumption that the change from

the plus level to the minus level will be linear.

A true quantitative variable may be entered into the matrix by

) Qsing-thevactual numerical value used in each test as an additional X or
independent vecpbr; In order to code this variable so its range will be

-1 tolfl, computer ro;tines éan be called to determine the maximum value

and the minimum. value, assign‘a +1 and <-1 to these and prorate all values
between these two extremes. The vector thus will céntéin valﬁes comparable
to the rest of the X matrix but will have the same distribution as.the

~original valpes. Several advancéges come }rom codihg such as fhe magnitude
of the numbers are about the sameléver the matrix,-and predicting résponseé
éanvbe simplier since the range of all the vectors are the same (%1 to -1).

A modification of the qualitative (+,-) variable is .:érmed "Dummy |

Variable" by Draper and Smith, ﬁAbplied Regression Analysis', p.’lAQ, et seq.
This type has been utilized in the analysis. Dummy-variabies’may be used'
to compare more.than‘two QLalitative'variables by’mﬁitiple regrgssion;

to be discusaea shortly; Figure 1.1~-3 iilustrates the structure of the
Dummy variable.vectbrs. Dummy Var{able No. 1 compares Qualitative variable
condition A with B while Variable 2 compares'condition A with:C. . Thus, if
‘both B and C are compared with A, thgn B can‘be compared with'C; Thus . (N=1)
dummy variables can define N'quaiitatthvvariables. ‘It is obviaus.that

these can not be used‘in a balanced factorial design since these can hqt

be used in interactions with each other but can interact with other variables.

-



‘1f the_ttials ;ould be always designed to follow a full balénced factofial
thé interprgtation wduid be simple., It may be seen from Figure 1.1-2 that
the sﬁm of the corresponding responses for negative and pésitive within
‘each Qectof automatically result in cancelling of all other vector effects.
So to evaluate the effect (- to +), éach i$ found by.obéaining the following

difference in mean response:

Resp., for:- Resp. for:
Eff. of A = (atabtac+abe)/4 - ((L)+b+e+be) /4
Eff. of B = (b+aB+bc+abc)/4' - ((1)+a+c+ac) /4
Eff. of C =

(ctactbc+abe) /4 - . (()+a+b+ab) /4

_Other procedﬁres for estimating the variable'effecgs for a full factorial
Qesign are a Yates and multiple regression.analyses. ¥ates-5na1§sis
" (0. L. Davies, 'Design and Analysis of Industrial Experiments") is limited
wto~5a1ancedwdestgn~but<mult¢ple-regression s not so 1imited and is tﬁe-i
methodiused in this work. Each trial méy Be reéresqntedias avlinear3 
equation: | |

b.. Var 1 + b,, Var 2 + b

11 12 13 Var-}------f——--.;‘?l
b21_Var1 + b22 vVar 2 + b23Var 3---------f-- =Y,
.

By solving these equations for the coefficients, by the least square
calculation a general regression equation may be determined:

K+ a; Var 1 + a, v§r 2‘+ ay Var 3 “msmmmmme- =

A . ‘ : o
Where y is the predicted response from the regression equation determined.

The least square analysis determines the constant and coefficients so that

sum of the residuals squared is a minimum. ‘A residual is the difference ~;v:

" between the observed response (y) and the predicted response (?) for an
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observation. To illustrate the analysis_tor a full and fractional tactorial
~ with builte up.responses so the actual can be.readily compared with that
determined by regression refer to - Figure 1.1-4 and Figure 1;1-5;

: It should be noted that aAclose parallel exists between observing.if a

causative variable creates a '"trend" in the response and .using regression -

- for analysis. A good'"trendﬂvas shown graphically between a causative_variable
ano a resoonse,wouldvbe revealed by the regression when the model'“oredicts"
the original data values closely, i.e., the residuals would oe relatively smalll
and the SSQ for error as well Thus, if there were no error and only one
causative variable, the graphed curve would fit the points precisely and the
regression model would show a 'kero” residual SSQ (error).i The total SSQ
obtained from the responses is thus'allocatedﬁcompletely.to the one causative‘

X variable. If the causative varibble had not caused the response to change '
fover”its-rangeﬁand»assoming;no.error, the‘SSQ.would,also have:been zero‘and.
of course the residual S$8Q would likejwise be'zero. :Carrying this 1ine_of
reasoning on to more than one causative variable and interactions oetweenf
these, is the job of moltiple'regression.l Graphingvthe‘effects is ont_of'the
Question. ‘Solving the-equations defininé the design (Yi, Yz, etc.) above -
allocates the SSQ to each variable's (vector) coefficient in the model and
the'“unaccounted" 1s left ae residual SSQ (error). Obviously, an& variable

not included in the model will have . its SSQ left in the "error" SSQ value._'

Therefore, the analysis consists of selecting as large a model as possible with

'thenqmber of_variaole coefficients 1ésSlﬁhan (N-1) , where N

is the number"of trials._ The two computer programs for multiple regreSSion used
here "throw- out"‘variables or vectors which closely correlate other independent
~ variables,. and -when\ .. the amount of SsQ's allocated to'a variable is

sufficiently small as compared to the. residual $5Q. When' the number of potential

vectors are larger than the program can accomodate, making a preliminary set of



correlation coefficients can often show some high (near 1..or -1.) values and
these can be drobped. TheAuse of correlation coefficients will also idencifyv_
"confounded" vectors in a "parcial" factoriel design. 1If a variable is included
oc added to a design baseo on full factorial in place of an interaction, this
“new variable and the interaction will be confounded. By 'adding" is meant that
each ievel_ (4+ or - ) assigned to the interaction is used for the new
variable, The "effect" will obviously be the sum of the original interaction
effect plus that due to the addeo (confounded) variable. Confounoing is the
- price paid for reducing the numoer of tests: |
In the actual analysis of real data, a type of internal codiné of the X

or controlled variable matrix is used to create the +1 to -1 range. If the
variable is quantitatine, say, as sinterd weight of the plate, the maximumv

and minimum values are found wnich will ultimately be used to'code each term
from +1° (max.) to -1 (min.). This was discussed on page 5. For variables
already essigned +1 and -1 (dualitative or 2 level quantitative variables),
before checmaximum.—.minimnm coding ‘is applied, 2. is added to each sokthe
renge is 1 to 3 corresponding to +1 and -1. .Next, all interections are

formed by teking the corresponding p;odnct for.each pair deeired;‘ The
" maximum-minimum coding is‘then'applied to each vector. (variables and.inter_
actions) so the entire X matrix has each coded to +1 and -1 and the interaction
p;odncts obey the sign convention (-1lx-1#+1, -1 x +1 = -1, +1:x +1 - +1).
by using the naximum;minimu; coding after the quantizing adjustment (adding 2)
above, the producc of the two minimum levels results in a -1 code in the
interaction andltwo maximum levels results in a +1 interaciion level. It.iS"'
tnus possible to evaluate the interactive direction and effect from the
regression coefficient. The effect observed_by taking the mean of the

factorial oredictions is the same regards of the type of coding that is used.

To illustrate the coding and the proficiency of analysing data by

multiple regression, several "eases" have been built up before-hand<uéingv

9



- various criteria. Figures No. 1.1-4 through ~7 show the ability of the
'regular.regreesion program to analyse data and predict under various
conditions. These show the buildup of the responses and the actual

solution by multiple regression.

To translate the above to what was done in the actual tests, the
initial set in TaskV used a fractional factorial design with 16 trials
with five qualitative (-1,+1) variables and two quantitative plate.
variables. Additional variables were sequentially added by testing another
set of 16 plates controlled at some, as yet, untested variable level(-1
or +1) with a duplicatlon of the original five + two. var1ab1e design
_superimposed. The opposing level of the new variable was always “that used in
the preceding formations.. . The original five + two_var;ables were not always
duplicated;‘howeVer, the entries in the matrix were made to correspond to the
actual experimental conditions. Also, the t&o quantitative variables were A
recomputed to evaluate per cent pick-up(oxygen) rather than oxygen weight.
Also, the per cent pick-up was treated as a dependent variable, disregardlng
‘the gas volumes, versus the X matrix; obviously without per eent.plck -up.
If a plate was lost inadver;ently; no attempt was made te replace the -.
test‘sinee it was thought that sufficient conditions were covered to
evaluate fhe effect. Multiple regression analysis is- deemed to be the

indicated procedure for data.anelysie.

10



.1,2 OXYGEN LIBERATION MECHANISMS

A theoretical diécussion of .pOSSible meéﬁanisms whergby thevéxygen
gassing rate may be influenced shoul& prove pertinent té the |
, interpretation of the data obtained. Table 1.2-1 is a listing of
most probable or most often mentioned mechanisms and reactions that
.aré involved in‘production or étéps leédiﬁg to production of oxygen

gas; Table 1.2-2 is a listing of pertinent available thermodynamic

values. The_data_analysis'discussions will alludg'to which mechanisms-

might be most likély to be operative under . the give circumstances.

The general classes of mechanisms are:

1.

Spontaneous decomposition, particulary of the highervoxides,_
of stoichiometric or non-stoichiometrit-compounds present in

the plate;whether.as a principal component or as an impurity.

The oxygen should be present as a chemically bound species before

appearing as a free gas. ‘Reactions listed appling in this case,

would be of the type of reaction numbers 1, 8, 10, 13, 14 and 15. -

The most probable-of these are the Ag0 compounds (8 and 10);

The actual-presence of Ag,03 (13,.14 and 15) as a.Qiécrete
compound is suspe;;. . | |

Oxygen that 1is adsorbed;on the'Surfécé 6f thé activéfmatetia1 w§h1d
be displaced o;‘dissolvedd by elgctrqute.' Oxygén trapped.in the

oxide layer or crystal lattice would_be re1eased on discharge when:

. the active material trapping 1t,is'alteted.- This oxygen 1is chemical

unbound and is p;esent due to.structural restraint and Von der Waal

forces., -

‘11
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_ Other than the obvious release of the gas through electrolyte

or discharge, this oxygen could play a partial role in retardation
of the spohtaneous decomposition rate by presenting, io.effect, an

oxygen_partial pressure greater than that otherwise expected.

- Solubility of silver oxide compounds in the potassium hydroxide

electroltye may produce species capable of reaction or decomposition

in solution. Reaction Numbers 2, 3, 4, 5, 6, 7, 11, 12 and 16 are

representative of this phase.

- The solubility.products produced from any source of silver oxides

has been indicated, by other researchers,'aé being equivalent or

nearlf.sorto that for the Agéo species alone. The solubility has

" been indicated as increasing with ihcreasing_concentration of

potaesium.hydroxide.

A decomposition by the effect of light for the solvated silver

oxides has also been found.

Electrochemical: reactions, including the presence of voltage in
excess of the oxygen overpotential, can result in the formation
of oxygen gas. - A distinction is made between electrochemicalf and

"chemical" reactions. Electrochemical reaction takes place when’

' ,cathode and anode sites are distinguished with a free (metallic

conduction) transfer of electrons between these along with ionic

transfer through an electrolyte. An internal electrochemical reaction,

~of the type of reaction Number 9, could occur in the positive plate

with AgO acting as the cathode-andunformed Ag as the anode.

12
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Reactions‘that Qould be likely only'during discharge would be:
represented by reaction Numbers.-5, 6, and 7;7 The oxygeq'ioﬂs

represented would have a yefy low probability of existence under"
ordinéry conditioné. Under discharge some form of ionic .oxygen

transport is necessary and the probability of a reaction of this

type is gieatly_enhanced.~

13




2.0 FACTUAL DATA AND DISCUSSION .

2.{1& 2,2 Task I ended withvthe.construction‘ of test cells which allowed for

[RN.

the collectidn-of gaé‘in a calibra;ed cylinder by displacemgnt of

liquid. Three (3) series éf_fﬁns were ﬁadé using nickel sheet elec-
trodes which could be caused to generate gas by electrolysis of water

in thevelectfolyte.at known rates. The:oxygen equivalent Qas calcuiated
to be 4,02 ml per ampere—minute.corrécted for localvlabotatory conditions

(26°C and .963 atm).

Calibration data was taken;at‘tﬁo rates,‘.OSO'amps and .0015 amps.

These rates are equivalenf to 12.04 ml/hour and 0.378 ml/hour re-.

‘spectivelygf The volume calibration factor for the collection tube

was found to be .323 ml'per_cm of length.  Data for high rate (0.05

amps) for 15 minute time periods were found to be as follows:

'Sequence - - - ml/hour
L 9,69
2 ~ 9.82
3 | . 10.85
410447

5 | 8.59
6 - 9.04

mean = 9.743 ml/ﬁour
Sample Sigma:= 0.847
'-Z of Theoretical = 80.9

Refinements of this basic design included a constadtvstreamipf

bubbling oxygen to: keep the bulk electrolytebsaturated at all times,

14
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2.3

2.4

thereby preventing sample loss to the liquid. Also a shield of

"Pellon'" was built into the test cell around the test plate to
prevent sweeping away of Oz.by bulk current. The final config-
uration of the test cell is shown by Figure 2.1-1. (Certain

construction details are omitted for clarity).

Task ITI

Early plots of gas evolution indicated that discharge production‘
might be an exponential, while the open circuit is linear. It waé'
decided to use a fifth degree polyndmial équation model to define the
gas volume vs. time curve rather than an exponential model. The
program fof the non—linear exponential regression uses an itefation-
pfoéedure and frequently the program would diverge. ‘A prediction

value for 140 hours for the open circuit gas and a value for 50 hours

~for discharge gas were decided as responses for the gases produced,

The "untreated" (as is) production plates developed a mean and sample
sigma of 26.7 cc/hour and 11.76 ,respectively,for 0.C. gas and 12.2
cc/hour and 3.45;respective1y,for the discharge gas.

Task IV

2.4.1 Task IV - Data .

| Gés analysis,‘via gAS’chromatography, has shown that the gas
produced by both opeh circuit and diécharge conditions 1is-
strictly oxygen. Hyd:ogén was suspected during the earlier

. phase of gas analysis but this.was resolved when afgon c#rrier
gas was substituted for helium. The argon ﬁroQided Setter

resolution and showed no hydrogen peaks. Nitrogen that was

occasionally‘found is certainly due to air contamination.

15



The variables studied in this task are listed in Table No. 2.4-1
(1 to 8 1nc1usive)»whilel9 through 27 are interactions making

up the regression models used in analysing fhe effect of the
.variaSIes on thevgassing. Table No. 2.4-2A shows the column
designations and Table 2.4-2B lists all Task IV data. Table No.'s.
2.4-3, 2.4-4 and 2.4-5 show thé’regressions used to evaluate

the éffect‘of the variables in Task IV (Table No. 2.4-1).. Also
Tables 2.4-6,-7 &'—B'Show the original data, the prediction-éf
these data ﬁsing the model shown, the residuals, and standard
error of the predicted value. Theée modeis wvere selected by
successive deletioﬂ from the opiginal complete;moael until all

student "t" values for each variable.wa's d1.

The analytiéal p;bcedﬁre_for evalﬁation discussed in paragraph

1.1, of the Qariabie effecfs is:

1) Build a'maﬁrix of the completei28 facforial starting_with

all positive levels (1-8) and changing each Qafiable successively: -

to -1 to create 256 predictions.

2) Using the models of Tables 2.4-3; 2.4-4 and 2.4-5, compute

the 256 corresponding predictions.

3) An analysis is made of each full factorial set of predictions
by computing the mean, etc. of all predictions for all positive

levels (X1) and negative levels (X2) for each variable and'intér-

action (Var. 1, etc.) disregarding all other variables successively.

16



2.4.2

Comparing X1 values minus the X2 value yields the variable effect
(+1 to -1) successively for each variable. The differences

obtained in this manner are listed in Table 2.4-12 (Summary of

‘Effects) by variable and the type of gas. The leveisfprecedingt

the difference number are the minimum‘gasAlevels,‘

4)_ Tables 2. 4 9, 2.4-10 and 2.4 11 represent the minimum

_ ("A" designator) and maximum ("B" ‘designator) gassing combinations

[V PO R S

of variables for open_circuit{_discharge and combined gas respectively.v

" The level coiumns are in variable number order. The number of

each combination is the sequence number in the matrix and the

MIN (or MAX) number “is the predicted value of the combination.

Task IV - Discussion

Table numbers 2.4-9, 2.4-10, 2.4-11 and 2,4-12_serve as .

' comparisons and means.to‘evaluate the effects of the variables

on the7three*(3) responses.

‘VARIABLE NO. 1 ~ Temperature (+) = 140°F; (-) = 75°F;(RT)
0/c (=) 34. 104; Disc. (-) 63.029; Comb (-) 92.335
_ This variable - compares plate treatment at room temperature vergus

' treatment at "140°F  The- minimum gassing level is definitely ‘the

lower_temperature treatment for all cases.

This is consistent with the view: that a stabilization of. the
oxides has been obtained through production procedures. Higher
temperatures would tend to promote ‘a more rapid decomposition

of the higher»oxides and this could in turn weaken the more '

 stable organization‘of the oxide crystals or layers. If the

oxide layers or crystals are egpanded or disorganize in the -

17
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' process this would lend more impetus to the formation of

:'-active sites for the discharge gassing mechanism as well

7'; as allow more surface area exposed to the electrolyte for .

open circuit gassing.'

iuteraction Variable 9.'(Var.1)(Var.2) suggests tﬁese‘two_
Vvariables act in the eame manneriand with a 1iﬁiting effect.
’i-The resultant interaction- of ‘the two shows a lessened effect
on reduction of gassing than if the two variables acted
-independently.> Interaction.Variable 12 (Var l)(Var 5):

" ghows an'additive effect of the_combination. This could

tend to indicate that the higher temperature invoived:in

Var;VS was tﬁe.primary effect of the‘variable in lieu of the

- inert gas.treatment.,4Interaction Variables 10 (Var.lﬁ(Var.3)
and 13 &ar,i)(Var.6)'are alsodinvolued but these are diScussed

‘under the Var. 3, Var. 6 section..

- VARIABLE Nov. 2—Pre‘.ssure' v(+)=0.‘SATM; (-)ﬂ_l.OATM;O/C(-)Z&?lA;__

" Disc. (-) 14.918; Comb. (-) 29.971 ,

 The effect of preesure‘ie examined in thisvvariable by'd
‘ficouparing-reduced pressure treatﬁent of one-ﬁalf atmOSpherev
uith roomvpressure. .Miuimum‘gaseing was obtained with‘tpev

less severe treatment bg one atmosphere.

.The probable causesfuould'be similar.to thoee outlined~under_
Var. llas:reduction in preseure uould have"a aimilar‘effect as
higher temperaturea. Lowering preesure -would tend'tc
effectively reduce oxygen partial pressure and promote de- :
composition of the Higher oxides disrupting whatever

18
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stabilization processes had occured with simiiat effecté

- aé'VQr. 1. 'The feduced préssure wouié also draw out at an.
increased ;ate any trapped or occluded oxygen fhaf'mighf .:-“
be present, further reducing effective oxygen partial

pressure. A major effect from this line is questionable.

Interaction Variable 16 (VAr.2)(Var.4) ~indicates aniﬁmﬁ;‘_
additive effect of the two variables in combination. This
is most'likely due to the inverse effect of 1ongér time at

redﬁced pressure causing morgﬂgassing;i In view Qf“;ggggf;“__“_ﬁ
action VariaBle 9 (discussed under. Vafiable'l) Vatiable;l6
indica;es a 1iﬁ1t1ng rate»depenaent on time for thé mechanism
prodﬁéing the increased gassing. While increased time al}ows'
thé_mechaniém to cbntinué in effecg.poésibly 1ncréa§1§g;g;;h.-
time, the.méchanism has a limit since Vafiable 9 is a decrease

from the sum of the individual variabieS'effects that would be -

 the direct cause of the mechanism.

Interaction Variable 17 (Var.2) (var.5) shows a lessénedr

‘effect for the combination of the two variables. This, égain;' :m

indicates Var. 5's main effect lies in the temperature

difference ihposed.

- VARIABLE NO. 4 - TIME

(+) = 10 days; (-) =1 day; 0/C (-) 66.229; Disc (-) 40.068;
Comb (~) 114,648 v o : e

The time of treatment of 1 day produces the minimum gassing
effect. The nature of the magnitude of this 1ndependent'yariable

' is somewhat puzzling. The longer time might be thought to ailqw
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rearrangement of the oxide layefs or cryétals to more stable
species, yet this does not seem to be the case. Longer time,
oﬁviously,‘wodld result -in a larger totél amount of simp;e
decomposition-pgo&ucts formed compared with the shorter time’:.
at similar conditions., Apparently, this is the determinant

- factor in this variable.

Interaction Variable 16 is discussed under its companion variable

and Variables 19 and 23 are discussed under Variables 3 and 6. .

VARIABLE NO. 5 - INERT GAS TREATMENT

(+) = He flushed at 140°F for 1 hour and cooled to room temperature
with Nz; (-) = No treatment; O0/C (-) 10.148; Disc (-) 9.176;
Comb (=) 17.409 : )

This v;riablé was 1nc1uded to de;erming if gasses trapbed.in
ﬁhe,plate on.formation had an .effect on oxygen production.
-The_major effect would h;ve been-ﬁhe removal_of uﬁbound'or '

loose bound oxygén effectively reducing oxygen pértial presspre-
for the decomposition of the pxides.”'In'quantity, this effect
is, apparently, the least signifiéant of those examined. The
minimum gassing level 1is that df no treatment. The effect |

that is found is believed to bé-ﬁrimarily that of the-higher

temperature applied concurrehtly to the inert gas flushing. 

Intefactionvvariables are discussed under thecompanion variables.
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VARIABLES NO. 3 AND NO. 6 - COMPARISON OF PRODUCTION LOTS

Number 3 (+) = Lot 25; (-) = Lot 24; (0) = Lot‘l
o/C (=) 42.325; Disc. (-) 44.491;  Comb (-) 92.444

Number 6 (+_ = Lot 1; (=) = Lot 24; (0) = Lot 25 .-
0/C (-) 4.398; Disc. (-) 8.383; Comb (-) 13.619

“These two variables compare differences in production lots,

C .

r,

through the use of dummy variables. These two variables work

in conjunction to determine the lot numbers of a given test.

The méjor fact determined from this portion of the analysis
is that there is indeed a difference from lot to lot of -

produc;ion pléteé.

Of the lots used, the lot designated_"zs" ,appears‘respoﬁsible.

for increased gassing compared to the other two lots which are

not significantly different, though Lot 24 appears as. the

- minimum gassing lot in the main effects. In the MIN gas =

analysis Lot 1 appears in the majority of combinations, althodgh

Lot 24 is present especially for open circﬁit and to a lesser

-degree, for combined gas,

 Somewhat of a peculiarity is found in Interaction Variable 10

(var.1)(var.3) . -a very large effect with temperature on

the plates of Lot 25. The indication is that for Lot 25, the
-high temperature. treatment promotes less gassing in opﬁosition

_to the expected increase in gassing. Inspection of the MAX

levels of gassing stronglj'suppott this anomaly. 1In those

- instances that Lot 25 is listed in the MAX gas level, the

témﬁerature is invafiably'the lower:(room,tempetature) whille

in all other cases it is the expected higher temperature (140°F).



The aépafenf magnitude of this éffect is much greater than for any
ihte;action or mainbeffeét. A possible explanation woula be . ’
a particulérly.1afge‘proportion of easily’decémposed oxides in
.Lot. 25 as compared to the other two lots. The higher temperature
would then dispose of these oxides to a greater'deéree before |

the start of the tests.

) Variable 13. (Var.l)(Vaf,6) has . the expected directip; and is
additive.iﬁdicating that the lower gaé'mechanism for Lots 1 and
24 are simila£ ‘or 1dentiqal aﬁd»that the lower temperaturelénn
hances the lower gas_rate_in,coﬁbination-with Lot 24.. This is
further,indicatidn»tﬁaﬁ Lots:l and-24_afe:quite similar in
respect to their gassing; Variable 14 (Var.S)(Vaf;6) has
effeétsAvery similar to, butvto é mucﬁ.leséer degree thaﬁ,
Variable 13. This 1s to be'exéécted'if'vériable 5's main‘

effect is the incidental high temperature.

Interaction Variablés 19 (Véf.B)(Var.4) .and 23. (Var.é)(Vaf.6)
offer another contrast bét&een the lots; Variable 19 is ad&itivé
as:ﬁightibe eipectqp if. Lot 25 is more.concentzated in the

higher oxides. ' Variable 23, on the other hand, 1s less by

the interaétibq than for the sum of-the.individuai méin effécts.
VARIA.BLE NO. 8_ ~ . OXYGEN PERCENT PICKUP (+)high ‘(-) 'low.

0/C 0, Disch (+) 31.099; Comb. O

Oxygenvpercencvﬁickup has significant-effect only fof discharge
gassiﬁgf This would -seem particularlyifeaéohab&e 1f tﬁe mechanism

for gassing durlngfdischarge 1nvolvéd.redﬁction_of'the lower
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.valence silver ions by oxygen ions in the transport process.
The higher percent oxygen pickup, the lower gas level, would
indicate a'higher percentange of high valence silver and.

conversely a lower proportion of monovalent silver.:

2.4.3 TASK .IV SUMMARY

- From'theudata obtained from production plates just discussed, it is
épparent that no,further treatment.above production proceduree is’necesséry
and, indeed, is very undesirable}' Increased’ temperature or reduced
,pressure contribute to increasing the volume of gassing in both open
circuit and diSCharge conditions. .Flushing the plates with inert gas
is at best valueless and at worSt detrimental to the gassing of the

' plates. The ehortest possible stand time 1S'apparently the 1ouest gas
v:_produclng level. The sintered weight of the plate is not critical to

-<gas - production ‘but the highest percent oxygen pickup 1s ‘most desirable.
Not only does the higher pickup reduce gassing on discharge but, obviously,

increases the capacity. available in the plates.

A variation was found among the production lots examined. .However,
only three lots were involved and two of those appeared to correspond

very closely. in their responses.
. ..
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2.5 TASK V

.~ 2.5.1 Task V - Data
The variables Studied for Task V. are indicated in‘Table'Z.S—l.
. Table 2.5-2A shows the column designations while Table 2.5-2B.

lists all Task V data. :

Tablee 2.5;3,e4 and’—S show the‘regreseion'models used for open
circuit; discharge,Aand COmbined‘gas;respectively. bThe criteria
- for developing the regression model involved deleting all
interaction‘variables having-a_greater’than..999 correlation
" with any other’variable. The "complete" regression model was
prepered and refined by backward deletion by succeesive_removal
~ of the lowest "t" value of the ooefficients:nade until the lowest-
'value~waevone. The full factorial was prepared using these
' "best" nodels to predict the full factorial. The variable'b
analysis nas'then the same as that used in TaskiIV. |
—w~ﬂ-ef“vTab1es“2l5—9;—10 and -11 show the.makimum andfminimunbieveitcombinations
as was explained in'2,4;1;: In thebcaee of Taékev, bowever,.not ali main

effects.aretinteractive'and.the non-interactive~effects (indicated by

‘zeros in their rgspective columns) are not included'in the _prediction.
To include these in the prediction, it is ‘necessary to sum (by sign)

’ the non—interactive variables effects from Table 2 5 12._
"72.5.2 Task V_- Discussion '

" The variables are discussed individually with a brief suggestion
'as to the causitive effect involved. (As-this approach was not
designed to investigate mechanisms_or structures, the causitive

" discussion should be interpreted only as possibilities);
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Variable #1 - Rinse Rate -

(+)=low rate (=) = high rater o/c (+)..3.42, Disc.(+)0.78
Comb. (+) 2.60 - - i

In all three cases the (+).ot low rate pf finse is ;he.minimum
‘gassing ;evel.. Tﬁe 1ower=f1nse rate would dissolve less oxide
in the process of rinse than the higher rate. The lower oxides
-would'be the'most-easily'dissolved. If fhe oxides-are’ar;anged
bin‘a manner thaﬁ'tﬁe higher, more easily decoméosed oxides aré_
- toward the centers of oxide layers or crystals, thénvthe-removal
~of the surkace-oxides.wou1§;expose the subsurface okides té.'

a faster rate of decompositién.-7ihe sgffacé oxide layer‘céuld'
act-as a barrier to the loss of oxygen produced by decompésition;
of oxides beneath_it’effectivelyvincreaéing the. partial pressure
~of oxygen ihsidev;he oxide crystal, fﬁereby-slbwing thé rate.

of decomposition. - The ﬁost efféctive sutface lgyer would érobably
~be formed during formation and,ré£;rmation,of a "new"fsurface
'layér through.decomposition4of higher oxiaes té loﬁer oxides

would not be as effective.

Variable #2 - Ri{nse Temperature |

(+) = 110-114°F, (=) = 75°F, 0/C (<) 2.09, Disc. (+) 3.51
Comb. (+) 2.34 : : o ' .

Open circuit gassingvis minimal at the 1o§er temperé;ure, prob$b1y
for a similar reason as dichSSed in V;r. 1. Diséharge gassing
!howevet, is minimuﬁAaﬁ the highervrihse temperatufe; The
discharge gas'mechaniém may &epénd a gréaﬁ déal_on actiQe sites

or areés_uﬁere.reaction'is more favo:able.  Crystal pr&trﬁsions ,

or 1rtegulafities would be the most likely sites for this type of
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~activity and higher temperature rinse would be responsibile for-

. a greater degree of elimination of those areas through.solubility;r

N

Another:approacn would be the greater degree of elimination of the
’ +‘ : . o

more soluble Ag containing oxides. The most likely mechanism

- for gessing during discharge (Rxn #5) would be dependent upon

Agt concentration or avallability.

"Variable # 3 - Rinse Time

(+) = 4 hours, (-) = 15 minutes; o/c () 3;93;'Disch. (-) 4.98
-Comb. (-) 5.85 ’ T - : .

The shorter rinse time of ‘15 minutes is the definite choice for
' minimum gassing. The long rinse time probably reduces the -
protective oxide layer (as discussed under Var; 1;)-Ato.such:ani,,
extent that simple decomposition is the determinant tactor'and |

the other, possible'beneficial effects are over-ridden.

- VariableW#4 - Drying'Temperature

(+)=140°F; (- ) = 100 F; 0/C (+)4.78; Disch. ( -) 8.98; -Comb. (=) 3 68 -
The drying temperature presents the largest variable difference
: encountered between open-circuit and~discharge gassing; The

" level effects are in direct opposition in minimum gassing

The nigher temperature would. cause_a greater amount of decomposition,
particularly among the higher<oxides. The more easily decomposed 3
species would be reduced to silver or a more stable oxide.'_A '
Hrelatively-subStantial effect could be made on the crystal or
okide-layers .physical structure by the decomposition and

'resultant rearrangement.
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:Tﬁe open circuit gassing, due primarily to -simple decoﬁposition;
' would be efféctively lowe:ed by the higher témpérature drying. o
,_The mo§tzreadi1y decompoéible'species would havekalreé&y under-

~ gone substantial decomposition prior to the open circuit stand

and less active material would, therefore, be present.

Theé discharge gassing mechanism, however, is presumed to be

. highly dependent upon the concentration of-Ag+ ions or their

Vf'.ability to undergo reduction by the .oxygen ion tfansport-specieSQ

available'ohly ddring dischafgé. If the higher valence silver,
Ag*flof Ag;++, have undergose decompositiontheprobable“prodﬁcts
. woﬁldvbe elemental sil?er or fhe Ag+ species. Thé:silﬁer, would
‘in‘turn;vﬁost likely be oxidizéd in én internal couple with:the
’hiéher oxides remaininé'to produce Ag*. The net effect would

"be an increase in Agt ions to react during discharge. Also -

possible in influence is a lattice. expansion due to heaﬁ.expansion‘-

and/or decomposition. Such an effect could producé more active

o sites forwAg+ reduction or surface area for,solubility;i'

Variable #5 - Dr¥ing Time

(+) = 42.5 hrs; (<) = 18.5 hrs.; o/¢. (+) 3.22; Disc. (-) 3.14
Comb. (-) 3.14 - . ‘

The relationship of drying time is very similar to drying temperature

(Var.4) and for probably similaf réasons. The effect'ofudrying'-
. temperature would be a rate_that is ‘time dependent and increased

. dryingwtime would enhance‘the.effect{
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" Variable #6 — Charge. .Current

(+)=2 3 amps; (<) = 3. 5 amps; 0O/C +) 0 58; Disc. (+)10 243
Comb. (+)12.03

The lowerioxide (Agzo)_hes been shown, by other researchers, to
be thickest. at low current densities, decreasing until around
0.25 MA/cm? where it begins to increase logarithmically. Lower

current densities should promote.larger crystal size of Ag0 in

rparticular.. This would also imply a more regular and uniform

crystal'.growth_produeing a more stabilized system.'rReduction

‘in potential surface area for the decomposition process or

solubility.eonld be expected. Higher.iattice_energies wouldr:'.
be more probeole.'.Nueleation'sitesftor the formatiOn.of AgO.
wouio be more favorabie. Production of Ag2 3 .would be less
likely by passing the decomposition of this species and the .

resultant weakening of crystal structure. A better formed geometry

. of oxides at low Current densities could be responsible, in

part, for the pronounced effectvon discharge gassing over .

open circuit. This would ‘be due to a reduction in active sites

or conditions available for the oxidation of oxygen Species formed

during discharge;

Variable #7 - Percent Overcharge (Ampere-Hours)
(+) = 175%; (-) = 125%; 0/C (+) 4.40; Disc.(-) 1.35; Comb. NI

This variable examines the amount of - charge above the theoretical

'amount necessary. to promote all the material to the AgO state.

The 175% overcharge'should promote more complete gconversion to

the higher oxide levels. This could resultlin s stabilization of

28

PO



PP SR S S

\

' ofvérystal atrﬁcture by.eliminafing-ﬁnoxidized silvervgriiﬁcomplete
‘oxidation that would result in defects in the 1a£tice. _Stabilization
shoﬁld éeéfease‘decpmposiﬁion,and, therefore, open circuit a
) gassing:< A g:éafer ahqunt of interétitial oxygen (whether 02 or

0) should be introd@ced in_;he“oxide layers by the greater
.overcharge and this could also decrease decoﬁpositionvby rqisihg,

the effective oxygen partial pressure,

Discharge gassing is favorable to the lower overcharge. This
could be aue simply to the'increaée in the amount of oxygen -
available or to the expanded oxide'iayers affording more’

 probability of Agt reduction on discharge.

Variable #8. - Discharge Current

(+)=5;75 aﬁpé; (-)=3.8 anmps; AO/C (+) 4.78; Disé. NI: Comb.(+)3.9{
At highef c@rrent densities on discharge the lower oxide portions
'and'irregular'crystal structures Bffering a.higherrresistance' |
~than the higﬁer oxidéé wéuid deQelap a higher potentigl and be
'disé#étged‘in a proﬁortiqngtely.greater‘amount.such‘that, on
recharging, moré'stable structufeé are.fo;méd.in'their piace;‘
.Discharge wouldg in geqeral, bé to a greater dépth-level at

‘tbe higher current densitiés ailowing'a shifﬁing of crystal or

oxide layer structure to a posi;ion‘of less stress on fechdrging.

Variable #9 - Discharge Time

(+)=4.5 hours; (-)= 3.0 hrs; 0/C(+)2.06; Disc.(~) 7.84; Comb.(-)6.03
The open circuit results could-probably be explained‘in.a éimilar'

manner as proposed under Variable #8. The longer time of discharge

29
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would be related in effect to higher current densities.

‘The longer time is, however, definitely detrimental to the

discharge gassing. This could be due, in part, to a sweiiing
of the crystal or.oxide layer structure as the;conpersion to

the'higher oxides progtesses. This could give a‘somewhet'

The shorter discharge time could also‘be'conducive to leaving

a greater portion of Ag+ species in an active state for |

discharge. '

Variable #10 - Double Chargg

(#)=with; (-)=without; O/C ( )3.93; Disc. (+) 3.38; Comb. NI E
This variable refers to the application of a high current density
"booster" charge during the last hour ‘of formation. If the.

mechanism presumed for discharge gassing is the primary'reaction,

.then'this result would indicate. that the double charge would

" be instrumentalvin promoting a larger-amount of the higher oxides.

These oxidds would be more prone to“decoﬁposition on open circuit
and reduce the percentagevof-Ag+”ions available on discharge. -This
L ] .

process . is suspected of providing a greater amount of chemically

unbound’ oxygen dispersed in the plates.
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Variable #11 - Formation Temperature

((+X=75°F; (-)=57°F; 0/C(+)5.16; Disc.(-) 1.72; Comb. (+) 3.86

The highe:‘oxides ghould form most readily at lower formaeion
temperatures. This would be due in part to the higher'solubility
of oxygen in the electrolyte at low temperatures as well as
reducing the rate of decompostion of the oxides as they

éfe fo meo This woul id be in agreement with the results obtained
for this variable as open circuit is minimum gassing level at the :
higher ;emperaturer(where fewer easily decomposed oxides are formed).

and is minimum gassing at the low‘temperatnre for discharge'

(where fewer Ag' ions will remain).

Variable #12'— Wash Water

o (+) tap water; (=) deionized water; 0/C ( )10 18; Disc. (- ) 2.02

Comb., (-) 12.83

.VDeionized wésh.water contributes greatly to reduced gassing in
the positive plates. The most obnious possibility'forvehieveffect .
ie fhe'preeence of impurities-in taniwaeer that could act.as
cataiyst oriin some manner contribute”to the produetion of oxygen »

gas.

Variable #13 - KOH Concentration

(+)=30%; - (-)=20%,40%; 0/C NI; Disc. NI; Comb. NI
This variable is a dummy variable working in conjunction with

Variable 19 and will be.discussed,under»thatfvariable.

. variable #14 - Counter Electrodes

(#)=Ni; (-)=Ag; O/C(+)3.62; Disc. NI; Comb. NI
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The use of nickél counter electrodes leads to minimum gassing
- for open circuit stand. The silver counter electrodes used

- - . . o c
" were the sintered plates which are quite porous. The nickel

electrodes were sheet metal and non-porous.

Variable #15 - Addition of K_CO.

N

17
24y

(+)=0.1%; (-)=4%; ©/C (

~)5.37; Disc.(~) 3.73; Comb. (-)10.18
fotassium_éarbonate night prevént the formatipn of higher oxides
'»to some dégree. Stabilization of the oxides, pagtiéularly through
complex formation; 1s also quite possible.v_The formef would

‘help open circuit gassing while the la;tef,would be applicabié .

to both open circuit and discharge gassing redqctibn.

Variable #16 — Sintered Weight

(+)=high; (-)=16w; 0/C NI; Disc. NI; Comb.NI

‘Sintered weight‘effectsAwere hot_incorporated into the gassing
aﬁalysis model. This indicatés that'the'sinteréd\weight has no
appreciable effect of:that a high cdrrélation exists between

4t énd another variable that is.gntered'in the model.

Variable #17 - Pgrcent Oxygen Pickup

(+)=high; (~)=low; 0/C (;)21.21; Disc. (=) 8.91; Comb. (4)33.20

Ii would be reasonable to expect thé_fate of decomposition ‘ |
éépééialiy'tb.be cohcéntration'dependent. The high percent

pickup ievel wouldvcontain a higher concentration of the most
‘eésily dequposed oxide and therefore pfoduce é-higher faﬁe of
'gas. ‘This effect is large:enough to expect that the decomposition

which would be continuous, to ﬁlay a major role during discharge
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algod Discharge.would also be higher gassing for high pickup

since a greater amount of oxygen is present to be discharged. .. ...

Variable #18 - Dry Stand Time'

(+)=13 days; (-) 1.2 days; 0/C (+)15.57; Disch (+)12.06 .
Comb. (+) 27.18 - ‘ I

The longer stand time is the minimuﬁ gas level in all éésés.

The longér time would.ﬁermit décoﬁpositionAof therﬁbéfCEEEIGe
oxides to pfbcéed-to a greatérrextent.before'gas measuréﬁent'ié
initiated. The longer time would élso_permit‘greater teérrangement
‘of thg intérnél_s:iucture ana'oxide layefs‘to avéta;e‘of

equilibrium.

Variable #19 - KOH Concentration

| (#)=40%; (-)=20%,30%; 0/C(-)24.23; Disc. (=) 31.74; Comb.(-) 54.42 ~

This dummy variable Opetétes in conjunctibn with Variable #13
in comparing three concentrations of potassium hydroxideAused
during formation. - The 40% concentration produces a large amount.

of gassing in combarisonfto the lower concentrations.

- The more popular'vigw'tbward the_méchéniém of oxide forﬁation,
involves a high‘dependencg on the presence of hyd:oxyl'ions..

The promotibn tovhighervvaignce oxides, particularly‘on th@;'
sUrface; by the larger hydroxide concentrations could lead}to
the~resuits obtained; The open circuit gassiqg would depehd

on the availability of the oxide_to~decompoéition as well as

the oxide coﬁcenﬁration. The discharge gagsing}woula'bg incréased

by the preéence'of the active‘Ag+'siteS‘1eft by the open circuit

- 33
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' 'decoﬁposition products and resultant structures . The higher
solubility‘of the silver oxides in'strongeg'basic solutions

godld also pléy a role in the increased ‘gassing. .

~Variable #20 - Formation Disthargé

(+)éwithoﬁt;_(-)=wifh; 0/c(-) 19.69; Disé. (+)b.12; Comb.(—)20;92
Thié variabie compares_forpationsvthét have no dischargev‘u
routine inclﬁded versus.thosé that inclgde'soﬁe fotm.éf-,"
discharge ﬁfocess and reformiﬁg. The”result.indicateS';hat loﬁ
gassing involves the inclﬁsion:ﬁf‘a.discharge routine;v:The
dischargé_gassing favored ne dischatge:onlyaslightly. lThe
diééhargévfoutine assists in proﬁotingva ﬁore stable final

crystal or oxide in layer formation.  The nucleation of the .

AgO species should be assisted';o the extent that on reformation

"the crystals should be more uniform.
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- 2,5.3 'Task V - Summary_
'The minimum gassing combination of variables as derived from-

" the data presented is listed in Table 2 5-12. The variables

that were consistent for ‘both open circuit and-discharge gassing, -

by interpretation, were variables 1, 2,.5, 6 ‘8,12, 14, 15,

17, 18,.19 and 20. Variables 13 and 16 were not included in the

analysis model and the remainder presented opposing effects for
open_circuit versus discharge gassing. Of these.variables, Var.

Number 4 (drying temperature) was the most difficult to'resolve.

~ The (-) level was attributed "hest" chiefly to its oyerall effect.
A.Tﬁe "best" level column of Table 2.5—12vrepresents, essentially,

.the‘level each'variable should be;‘for minimum totaligassing under
. the experimental conditions and measurements. If it'is'desired

: to repress gassing for the particular phase of open cirCUit (or

discharge) to the maximum, it would be necessary to. alter some

variable levels.

The percent oxygen pickupfwas inyestigated'concurrently with the
gassing data. The maximum percent okygen‘pickup is the level -

of interest as®this is the criterion of plate capacity. The

levels conducive to maximum pickup are designated in Table 2 5-15.

' Variables 1, 3, 4, 5,9, 11, 13, 15_, 16 and 20 correspond to .

the minimum-gassing_levels while Variables 10, 17_and'18‘were _
not included in the analysis model. The remaining yariables'were

in opposition to those desired for minimum gas by yaring degree.
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ITASK'VI'é“RECOMMENDATIbNS FOR VERIFICATION OF WORK

The purpose of this additional task 1s to veriiy the resultaiobtained in
the previoue tasks in the reduction of oxygen gassing. The’comparison
is to be made between twenty (20) cells of the standard positive‘plate:
manufacture and twenty (20) cells plus forty (40) positiye plates

manufactured utilizing the oxygen.reducing techniques.

~ The following tasks and techniques are‘proposed to.accomplish Task VI:

1. Twenty (20);ce1ls aredto be constructed-utiliZing production,methods
now in use. | | | n |
2. The production procedure of the poeitive plates will be altered.
to approximate asg closely as possible the minimum gas procedure
_-as ‘indicated by the column headed "best level" on Table 2.5-12.
‘8ome items may. vary somewhat such as in the formation of plates;-r
for Task,V;,a series'connection was ueed_to assure equal.and
known current for;each plate during-formation. The quantity of
plates and the time scheduled for the formation of Task VI plates
- precludes this technique and a parallel configuration will be used
with the calculated current for each plate being equal to that '
specified in the series connection. The cells utilizing these plates
will be constructed identically to those of the plates produced in
-the standardrmethod. The plates, and thereby the cells, will be
1dentified by lot such that any variance in performance by lot may
" be obaerved._ Twenty (20) cells and forty (40) -positive plates will

: be manufactured using low oxygen.techniques.
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-analyized as 1in part (3).

Five.(S) cells of part (1), five (5) cells of part (2) and ten (iO)
positive plates of part (2) will be stored and tested under |
conditions as close as possibie to those'impésed on the experimental
plates of Tasks VI>and V. The plates will be tested in an identical-
manner as described for Tasks VI and V. The gas from the cells will
be collécted via the cell fill screw hole by displacement of water
in a burette (see diagram). Gas samples will be taken daily and
analyzed by gas chrématogfaphy during both open. circuit stand and -
discharge. iésults of previous tests have yerified that'oniy
oxygen’will be generatéd iby thé positive plates, hbwevef,'éaS'l

samples from the cells will be rich in hydrogen from the negative -

'plateé.' This will require c#libration and development of techniques

. of the gas éhtomatégraphy to reproducably andAreliably determine

the respective amounts of hydrogen and oxygen evolved by. the céllsf

The remaining cells and plates will be stored under the specified -

‘conditions for 11 * 1 weeks at room temperature followed by three (3)

months storage under specified conditions at 40 * 5°F.

® . . : .
After the storage period the cells will be allowed to come to

room temperature and .then activated, including a seventy-two (72)

hour soak period.

‘The cells will be placed.on open circuit stand for 10 % 1 days at

room temperature and all gas evolved will be collected and

37.




S . e P T S LN s e a maabae ame gas reim ame e e an. e o e - Y b

7. on.complecion-of part (6), the célls:will‘be.piﬁééaiqua c@ld:_ :

h bo# af-bo t 5°F while maintaininé gas~coii;;tiéﬁ.“AAf;;;u;;ui;t L
librium iS‘reacﬂed, the cells will bé~dis§ﬁaf3é3_;tiféﬁzzid) a;;er;s T

to an end vbltaée of 1.0 volts. The- time ﬁheh-l.4l-volts\is' |

reached will be recorded. Gas collection and analysis will"

. .continued for a minimum of four (4)'hours after removal of load.

8. After the storage time of part (4), the positive plates will be
tested on discharge in a manner equivalent to the_plate tests
of Tasks VI and V except.that the test chambers and ‘the plétés will

be éooled to 40 * 5°F in a cooling bath.

. Fifteen (15) -plates will be diséharged ét the C/41.5 rate and
fifteen (15) at the C/16 rate. All to the end voltage of 1.0 volt,

Gas collection and'analysis, as'in_the cell tests, will be pefformea;\A

GAS COLLECTION AND ANALYSIS SOURCE~APPARATUS :

Sahple Port

i.\“~5erological Stopper - -
- &M"T" Joint / ? |
Rubber %ubing S .

—e+—Capillary Tubing ' -=;§g£g££:-.

’/~Rubber Connector’

Bottle With Water
To Maintain
Atmospheric
Pressure

Cell Fill Screw Hole - .
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FIGURE 1.1-1

‘ "Two-Way" Table Arrangement of a Full Factor1a1 Des1gn_'
ach box (b,a,etc.) is a trial. :

A- A+
B- OB+ B- » B+
- - - -+ - + - - St -
_or . or - or or
c- a1-1 -1 -1 41 -1 +1 -1 -1 #l 41 -1
_ or or or or -
0 0 0 0 1 0 10 0 ] 11 0
or . or or . or
(1) . b a ab
- -+ -+ o+ + -+ o+
or ‘ or- . or or
o+ -1 -1 41 . | -1 +1 +1 +1 -1 +1 S+l 4141
. or or . or or
o001 o111 | 101 1 1.1
or . er A.-A or ' 'or‘:
c bc - ac- - abé‘




 FIGURE 1.1-2 .

- Standard'Arrangemeht for Full Factorial DeSign

A B _AB ¢ Ac he - amc.

(y | -1 -1 | +1 -1 +1 |+ | -1

| a | +1 -1 .-1 -i -1 +1 +1

b -1 | +1 -1 -1 | +1 -1 +1
cab | +1 e 1| -1 . -1y |

c -1 -1 .'+1 +1 | -1 | -1 +

.ac ,+i _ -1 | -1 }1 +1 _ -1‘—- 7'-1

. be | -1 o +1- | -1 +1 | -1 +1 -1

.abc S A ! | w1 C o+l

.



FIGURE 1.1-3

DUMMY VARIABLES

Tfiéi. Var. 1 Var., 2
1 - =1 -1
2 -1 -1
3 -1 -1
4 C+1 -1
5 +1 -1
6 +1 -1
7 -1 +1
8 el +1
9 ;1 +1

Variable 0peratigg

A

A



FIGURE l.1-4-a- Complete Balanced Factorial Example - Davies code .
R Built-up Responses. ' A
- Main effects only - no interactions

Var. A= 1.67(-1 to +1)
Var. B= 1.67(-1 to +1)

Var.. C= -3.33 (-1 to +1)

TRIAL BUILD-UP ~ RESPONSES
(1)~ 115. + 0.0 ' 115.00
a 115, + 1.67 116.67
b 115. + 1.67 _ 116.67
ab 115.+1.67+1.67 118.34

¢ - 115. - 3.33 111,67

ac 115.+1.67-3.33 -~ 113.67
be ©  115.+1.67-3.33 ©113.34

abc '115.+1.67+1.67-3.33 ~ 115.01

RESULTS OF ANALYSIS IN FIGURE 1.1-4b -

Print-out shows original matrix entered, aVerages and.standerd ,
" deviation of each vector in order(8 is response)3 all combinations
of correlation coeff1c1ents, the regre351on model or equation and
the predicted ()3 responses Since these responses are for a full
factorial, the analysis can proceed. by summlng accordlng to 31gn,’

obtain means and_the differences: (Figure 1 1—4-c)

Var. 1.:=

A = 1.67 (-1 to +1)
Var. 2 = B = 1.67 "
"Var. 3 = ¢ =-3.33 "

, Var. 4 to 7. all ipgignificant _
The regression coefficlents. are half the total effect since the

‘coeffic1ents are from 0 to *1.



Figure 1 1—4-5 .

\-\.«.__“._

Regression Solution - Davies Code - Main Effects Only

NASA EXAMPLE - FULL FACTORIAL REGRESS!QN

AL

\SOLUTION - nAVtEs'conE

.COHTROL CARD USED FOR THIS REGRESSION o .
» 33 050 ©C.000 0.000 0 0 20100 00 0 0000 0 0
- TRANSFOPMATI0i!S SPECIFIED FOR TillS REGRESSION
137064126513 G 6 2367 1 6 ‘

- No Interactions

RS

D RAW DATA LISTING - )
5 0BS HO VARIABLES Il NUMERICAL ORDER '
1 LeLmEe
oo =1,000 ~1.000 -1.000 =" . 1.000 1.000 1.000 -1.000
2 ‘ - : :
* '1.000 -1.000 . -1.000  -1,000. -- -1,000 1.000 . _1.000
> ~1.000 1.000 ©1.000 -1.000 . 1.000 -1.000 1.000
- e B e ey . : .
. 1.000 . 1.000 _.-1.000 1.000 . -1.000 -1.000 -1.000
. 5" S . P :
° -1.000 -1.500 1.0000  1.000 -1.000 -1.000 1.000
6 : , S o
9 1.000 .  -1.000 1.000 -1.000 1.000 -1.000 -1.000
‘ 7 ‘ : - o
E - -1.000 1.000 1.000 - -1.000 -~ -1,000 -- 1.000 -1.000
. 3 - . .. . . - R . o . .
S 1.000 41,000 . 1.000 1.000 _  1.000. . - 1.000° " 1.000
AVERAGES . e
VAR( 1)= 0.0000,VAR( 2)= 0.0000,VAR( 3)= 0.0000,VAR( &)= 0.0000,
VAR( 5)= 0.0000,YARC 6)= . - 0.0000,YARC 7)=. 0.0000,YAR( 3)=  115.0049
STANDARD DEVIATIONS, R -
VARG 1)= .- 1.0690,VARC 2)= 1.0690, VAR( 3)= 1.0690,VAR( &) 1.0690,
p VAR( '5)= 1.0690, VARC 6)= 1.0690,VAR( 7)= 1.0699,VAR( 8) 2.1340
SIAPLE CORRELATION COEFFICIENTS ‘ L , ; - -
FOR ‘ANOVA, TOTAL SUM OF SQUARES= e '33.3908 - ’
STEP HUMBER b CENTER VARIABLE G . o O RETILTOC wmooms oo
STAMDARD ERROR OF ESTIMATE=  0.13877 S
- RESIDUAL SSQ(BY ADDI OF VAR, SS0=. 0.577784E-01
MULTIPLE CORRELATION COEFFICIENT = 0.99913
GOODIESS OF FIT,FC b, 3)= 132.6840
COUSTANT TERM=  115.004974 : . ,
VAR.’ COEFF  STD DEV(COEF) T VALUE  BETA COEFF  GOEF(E) YAR.SS0(E)
1 0.834999 0.0490  17.0130 0.4037  0.33L999E 00 0.557778F 01
2 0.835001 0.0490  17.0180 0.4037 .- 0.335001F 00 0.557731F 01
3 -1.664937 0.0400 -33.9339 -0.3149  -0.166493F 01 0.221774F 02
"6 - -0.000001 .0.0490  -0.0000 -0.0000 -0.190734E-05 0.291033E~10
e PREDICTION PART OF _PROGRAM , } . o
S PREDICTIONS FROM LAST MODEL I REGRESS for
OB . »,
| 0BS Mo PREDICTION - ACTUALCIF KHOWH) DIFFERENCE : i}
S 114.99992 115.00001 ' :
Sy . . . L -0.00009
L2 116.66992 116.67001 T T =n.00009 T T
g : 116.66993 - 116.67001 -0.00007
113.33993 113.34001 -0.00007
5 111.66996 - - 111.67001 -0.00004
G 113.33996 113.34001 ~0.00004
113.33995 113.34001 -0.00006
8 115.00994 115.01000 . -0.00006

115.000
116.670
116.670
118.340
111.670

113.340

113.340 - -

115.010




VARTABLE

X1 MEAll=s

P03, GR

VARIABLE
X1 MEAN=
POS. GR

VARIABLE
X1 HEAH=
POS. GR

VARIABLE
X1 [EAN=
POS. GR
VARTABLE
AL MEAH=
POS. GR

VARIAGLE

X1 [AEAN=

POS. GR

VARIADLE
X1 iiEAll=

POS. GR.NO.=

TN N et
. ~ T

ar T

MO, 1 : .
115.837, MEAM SQl=
LHO.= 4,00 NEG. GR.

HO. 2 :
115.837, MEAM SQl=
MO = Lo00 HER., GR.

HO. 3
113.337, MEAH
JO.=

S0l=
4,00 NER., 6R,

HO. I
115.003, HEAM §Q1=
MO = 4,00 NEG, GR.

NO. 5 _
115.003, MEAN 5Ql=
JO = 4.00 NEG. GR,
Mo, 6 |
0. = 4,00 NEG. 6R.

Ho. 7 T
.115.003, MEAN SQOl1=

115.002, MEAN 5Q1=

4,629,

NO,=

“

K.632,

HO,=

1.354,
NO, =

7.411,
MO-==

1.349,
HO.=

HOL=

$1G1=

4,00 F=

SI1G1=
4.00 ‘F=

Si6l= .
4.00 F=

SiG1=

.00 F=_

S1Gl=
4,00 F=

SIGl=
4.00 F=

2,151, X2 MEAls

1,001 X1-X2=

2.152, X2 WEAH= -
%1-X2=

1.901

“1.361, X2 tARAN=

1.000

4 \
/\1"':( =

12,722, X2 MEAMs

12,003 X1-X2=

10359, X2 MEAM=

5.007 X1-%2=

f

1.358, %2 UEANs
5,019 X1-A2=

00 X1-X2=-

5.553, SIGl= 2.35
4.00 NEG. GR, HNO,= } 4.00 F= 1.
e -
- v
\"“x i "., ’:-‘ \.-_;-‘ H Yo
3 . i : '
. Y
\ - ' g
- v -
. F ;
* o ' -

6, X2 MEAN=

"1.668 ..

-116.6069,:

=-3.331

115.003,
-0.000

115.003,
-0.000

115.004,
—00001 )

115.003,
-0.000

114,169,

MEAH

MEAN

MEAN
MEAN

MEAN

MEAN

MEAN

S0 2=

3,698,

9.262,

: g R e
5 Saimie _;:w_% : . A
- . : FIGURE 1.1-4-.c
" HASA EXAMPLE FULL FACTORIAL DAVIES cODE : - e m e
' B - T B Cglcu;atioﬂ of Main Effects '*, _ -~

4,622,

4,622,

1,853,

‘S16G2=

Sin2=

SiG2=

2,150 ¢

2,150 - ..

£

N
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Pigure 1.,1-35-4

Regressfon with same buildup as Pigure 1. 1-4-;,
Pull Factorial exceopt solved with the rcgulnr code
in place of Davies Codse

HASA EXAMPLE FULL FACTORIAL CODEDN - REG,

CONTROL CARD USED FOR TS REGRESSION

33 0 31 0,000 0,000 0 0 2101n 00 0 0010 0 0
TRANSFORMATIONS SPECIFIED FORR THIS. REGRESSION
1370311 1 322133316 h 126513662367¢61

CONSTANT CARDS USED Il THIS REARESS

toH

2.000
CODING MAX., VARIABLES Il BUNERICAL ORDER
3.000 3.000 3,000 9.000 9.000 9,000 27.000
CODING NIN., VARIABLES In [UHMERICAL NRDER .
1.000 1.000 1.000 1.000 1.000 1.000 1.000
" CODED DATA LISTIHG
0BS HO VARIABLES I HUMERICAL ORDER
1 . : ' ' )
-1.000 -1.000 -1.000 T -1.000  -1,000 -1.000 -1.000 115.000
2
g 1.000 -1.000 -1.000 -0.500  -0.500  -1.000 -0.346 116.670
z -1.000 1.000 -1.000°  -0.500  -1.000°  -0.500 -9,356 116.G70
/ 4 -
1.000 1.000 . ~1.000 1.006  -0.500 =-0,500 -0.324 112,340
5 : .
-1.000 -1.000 1.000 21,000  -0.500  -0.500 -0.346  111.670
5 1.000 -1.000 1.000  -0.500 1.008  -0.500 -0.334 - 113.340
7 5 . o , , Je
~1.000 1.000 1.000 -0.500 -0.500 1.000 -0.334%  113.340
3 : . :
1.000 1.000 1.000 1.000 1.009 1.000 0.999 115,010
AVERAGES . _ : , -
VAR( 1)= 0.0000,YARC 2)= 0.0000,VARC 3)= 0.0000,VAR( )= -0.2500,
YAR({ 5)= -0.2500,VARC 6)= - =0,2500,VAR( 7)= "=0.4615,YAR( 8)= 115.0049
STAUDARD DEVIATIONS
YAR( 1)= 1.0690,YAR( 2)= 1.0690,VAR( 3)= 1.0690,YAR({ 4)= 0.8017,
VAR( 5)= 0.8017,VAR( 6)= 0.6422,YAR( §)=

1PLE CORRELATION COGFFICLENTS

0.3017,VAR( 7)=

0.000000,YARS( 1,

C2.1340

.S( 1, 1)= 1.000000, VAP)( i, )= 3) 9.090000,YANS( 1, H)= 0,.666667,
15( 1, 5)= U.666667,YARS{ 1, G)= QJ.000000,YARS( 1, 7)= .51"1“7 YARS( 1, %)= 0.403712
50 2, 2)= 1.000000,VARS ( 2, 3)= 0.000000,YARS( 2, &) 0.666567,YARS( 2, S5)= 3.000090,
5( 2, 6)= 0.6L6567,VYARS( 2, 7)= 9,512147,YARS( 2, 3)= 0.%03713
53¢ 3, 3)= 1.000000,YARS( 3, 4)= $,000000,VARS( 3, 5)= 0.GG6GGG7,VARS( 3, G)= 0.666667,
SO 3, 7)= 0.512147,YARSC( 3, CS)= -0,214971
WG &, W= 1.000000,VARS( 4, 5)=  S.LBGL4L,VARS( %, G)=  0.LGLLIEL,VARS( 4, T)= 0.763221,
S L, 8)= 0. 54“951 .
5¢ 5, 5)=  1.000000,VARS( 5, b)= 0.455558, VARSC 5, 7)= 0,768221,VARS( 5, 3)=°-0.270336
3( 6, 6)= 1.000000,VARS( 6, 7)= 0,768221,VARS{ 5, 3)= -0.270336 .
(-7, 7)y= 1, OUUJOD,JARo( 7, 8)= 0.001232 B .
C ’ FOL AIIOVA, TOTAL SUIt CF SOUARES= 33.3903
STEP lHUMBER 6 FUTER VARIABLE S
o STAIIDARD ERROR OF ESTIMATE= 0.24037
RESIDUAL S301(BY ADDN OF YAR, SSQ= 0.577791€6~-01
GULTIPLE CORRELATION COEFFICIENT =  (.709913
< BOODNESS OF FIT,F( 6, 1)= 96.1507
COISTAIT TENN= 115.004791
_ VAR. COEFF  STD DEV(COEE) T VALUE  BETA COEFF  GOEF(E v
1 0.834582 0.2963  2.8115 0.4085 o.ssusséé)co 6?2°5;:§;)oo
2 0. 234979 0.1900  4.3939 0.4037  0.334379E 80 0.111550% n1
. 3 -1.665025 0.1900° -3.7618 -0.3149  -0.166502F 01 D.BL3569C 01
: 0.000757 0.4560  0.0016 0.0002  0.757755E-03 0.150511F =06
s 0.000790 0.4560 _ 0.0017 0.0002  0.700291E-03 1.1734905~06
N 7 -0,001161 0.4940 -0.0023 ~0.0003 -0.116174F~02 n.3194435-06
;
i L Die

PREDICTION PART OF PROGRAM

PREDICTIONS RRON LAST

0Bs 1o, PRENICTION

HOREL 11 REGRESSION

P

ACTUALCIF Kilown) NIFFEREBCE
1 114,99983 115.00001 -0,00013
2 116,66960 116.67001 =0.00041
3 116, 66999 116.67001 =0,u0001
[ 118.34016 113,34001 n.00015
5 111.66998 111.67001 =0.00003
6 113.34017 113.34001 0,00016
? 113,33979 113.34001 =0,00021
3 115. 00965 115,01000

-0,00035%

e e oot e e T



A & S ‘” :ﬂ’é‘ ’ K
. . . - ... o . .‘v . V
Y S R o Figute l.le_ _ S
- pjAPLE -p (] cODG o nEGS
A EXAIE LE FU v \‘AC fQR\AL CODED RES Calculat.i.on of Main gefect © cor pondi g t° Yigute 1.1-0C
’ This yields gane tesulr. . .
xABLt 1O L ‘ . o o
LHEALE 115+ 837, PEAN sni= 1,629 a\a y»,z.lgl,‘xz WEAN= s 1h.169, MEAN’SQZ? " ‘“u.ﬁz,, 516G2® 0,150
)G :‘.AO = o0 NEG. ,u.,no.: ”;‘;> 00 F2 oo 1.001 "1—A2=x_;; cn e e 1,,t:‘v 3_3%4A~ el . ‘
R\ABLE no. S : | B . S Lo , - L |
MEALE 115 851, WEAN sal= u.ssz, s\ 2.152, w9 WEANS 11h. 169, peal 502 h.62% 5\62 7.159
205, GR.HOZ oo nEG. GRe P I o = nol Y@-X2= ©1.668 Lo S ' ‘ ‘
'AR\AELY w. 3 E ‘ | L e o 1}.ff",‘ IR
1 PR\ 113.337, HEA an 1. 35 -y, S1GL° 1,363, qq WEAS '_‘x1s.esg, NEAN 502% 1.853% g1l 1.361
POS. GR.NO. .00 Nr,. ar, H0.% .00 F2 , g %1-%2% -13,331 o : . ‘
JARVABLE NO. - _ . ; : T : S ~
N1 MEAL® 115.003¢ HEAN a0i= 7 y1l, $1G : 2.722,-%2 HEANS. 11 nn), ﬂFAN Joz 3,698 5102 1.923
POS. GR.N0. ,.00 H 6. GRe. 1o . kT 00 £=. .00% "1-ng.v70.ooo' , DR S A o V
L yARIABLE O - R S ’ b o
Yl WEAE 115 003, ! EA\ g0 1. suﬁ, 516 15.00%, peAt YA q.258, 5162 o5, 00
~ pOS. GR.HOP c. ORe NO. Sl oo £= SHUL 3 oo -
> yARIABLE no. 8 ; . R o
(1 WEALZ 115.002¢ WHEAT o0l . 1.885/ S\ , 3.0u3
pOS GR.HOZ .00 WEG: ar. WOeS b 00 F= ' o
gAR1ABLE HO. -
AL IAC AL 11% uus, EAR gile 5.
poS. G NOLZ 00 UEG. GR. Ho.®
Y T “””‘TﬁffﬁT"T”f”“ﬁﬁﬂ?ﬁ“f*M‘y e
K ;. T e SEI
h . ’
o i ngf' = i;“fg“j“f



Figure 1.1-6-a

Factorial Buildup with 2 Interactions Solved with the
. ~ - Regular Code I

VAR, TRIAL BUILD UP . ' ~ RESPONSE
(1) “115. + 0.0 + (0.0)* S 115,00
1 a - 115. + 1.67 + (0.0) . ' 0 116.67
2 b 115. + 1.67 + (0.50) = 0 117.17
4 ab ~115. + 1.67 + 1.67 - (0.50) _ 117.84
.3 c 115. - 3.33 - (0.50) 111.17
5 ac 115. + 1.67 - 3.33 +.(0.50) - " 113.84
6 be 115. + 1.67 - 3.33 + (0.0) 113.34
7 abe 115. + 1.67

+ 1.67 - 3.33 -(0.50) - (0.50) 115.01

% Numbers in () are interaction contribution: ab = -.50, ac = +.50
‘Numbers clear are main effect contributions. '

 RESULTS IN FIGURE 1.1-5-b and -c .

" Printout information is the same as the.previous.éxamplesvand show the
correct estimate of the main effects and interactions. Note should be made that.
the "b" response has an interactive contribution (-1 x -1 = +1 for ac= 0.50)



RASA EXANPLE FULL FACTORIAL CUUﬁD ~ REG,

v/ oanT,

TS |l!{!‘-l{'§$f‘:“)ll

I o Lo

FPigure Ro. l.l;b-b;

Regresafon example, Ful Factorial with

interactions solved

by Regular-Code

(. CUITROL CARD USED FOR
' M U3 1 0,uu) U,000 0D 21010 00 0 0010 0 0
TRAHSFORIATIOLS SPLCIFILD FOR THIS RERRESSHON oL
C 1380U811132213833164126513662367¢61 S
CONSTAUT CARDS USED 31 THIS RERRESSION- . ' )
C 2.000 . .
CODINA DAXK., YARIABLES 11 HUMERICAL ORDER -
e 3,000 $5.000 3,000 9,000 9,000 9,000 27,000
“LODING 15111,,  VARTABLES 11 HUNERICAL ORDER
1.000 1. 000 1.000 1.000 1.000 1.000 1.000
G'cunnn DATA LISTING
G 0BS 1o YARTABLES TH NUHERICAL ORPER
1 . .
‘ -1.00u -1, 000 -1.000 -1.000 -1.000 -1.000 -1,000  115.000
> 2 . .
Cc 1.000 -1.000 ~1.000 -0,500 -0.500 1.000 -0.246  116.5670
3 ' - » . -
c . ~1.000 1.000 -1.000 -0.500 -1.000 -0.500 -0.346  117.170
4 - .
1.000 gy -1,600 1.006 -8.560 —0.500 ©  -gLzen  117.840
5 . ..
© -1.000 -1.000 1,000 =1,000 -0.500 -9.500 -0.246  111.170
6 . - ) ) . L
e 1.000 -1.000 . 1.000 -0.500 1.00Dh -0.500 -0.384  113.34%0
7 , » ‘ B
-1.000 1.000 1.000 -0.50n -0.500 1,000 .. -0.33%  113.340
3 . s
° 1.000 1.000 1.000 1.000 1.000 1.000 ¢.799  115.010
e ". ) \ Y \ - A3 ]
0. 0U0N, YAR( 2)= 0.9000,VAR( )= 8. 0000, VAR ( hya -0.2500,
-0, 2500, VAR( 6)= -0,2500, VAR{ 7)= —0.5615,YARC B)= 115,0049
REVIATIONS  * . .
1. 069Y, YARC 2)= - 1.0699, VAR( -3)= 1.0690,VARC §)s - .un17,
9.0ul7,VAR( 6)= 9.3017,YAR{ 7)= 0.6622,VARC 8)= 215
e e d' - - - .. .
CORRELATION SNEFFICIGHTS -
)= 1.990003,YARSC 1, 2)=  0.000004,YARSL 1, 3)= o.ﬂﬂﬁnnn VARG 1, k)= 0.GGEE67,
S)=  y.GGGLET,YARS( 1, 6)=  0.030U00,VARS( 1, 7)= G.G121h7,VARS( 1, )= 5.402920
D)= 1.ouduub,VARS( 2, 3)= 0. NORVON, VARS( 2, &)= 0.GGEBE7,VARS( 2, 5)=  0.900030,
§)= -u.usuus7,VAn3( 2, 7= 0.512147,YARS ( 2, U¥= . 0.50201C
3)= 1.90J00C,YARS( 3, 5)=- D.0UB000,YARS{ 3, 5)= 0.G6G6G67,VARS( 3, G)= C.GGGGH7,
7)= u.j-'1u7 vARs( 3, 2)= -0,303490
u}= 1.ugguiy, VARST G, 5)=  0.434535,YARG( 5, G)=  C.LULLEN,VARS{ %, 7)= 0,762221,
S)= G.kuduu :
5)=  1.000000, VARSL 5, 6)=  O.bbhbahhs, VARSC 5, 7)=-0.763221,YARG( 54 )= ~0.226730
G)=  1.000000,YARSC 6, )= 6.763221,VARS{ 6, 0)= -0,266991
)= L.ov0u00,VAR50 7, 3)Y= 0,001227
~ FOR AHOVA, TOTAL SUIL NF SGUARES= 34,3596 .
3TEP? HUNBER 6 EUTER VARIARLE 7 )
C STAHDA?D ERROR OF ESTINMATE= 0,16236 =3
RESIDUAL $SO(BY ADDH OF VAR, $50a 9.265262F-01
GULTIPLE CORRELATIOH COSFFICIENT = 0,99951
COODUESS OF FIT,F¢ 6, 1= 215.7177
COUSTAUT TERI= 115.004332
© var. COEFF  STH NEVCGORF) 7 VALUE  BETA COXFF  GNEF(T) vAr.sE0(E)
_ 1 0.834757 0,2011 .1502 0.4027 0.834737F 00 o §56912F 00
2 1.354077 0.1287  10.3630 0.G442 . 0.133497C 01 L225106% 01
0 -2.165024 0.12387 =16.8185 -1,0446  -0,216502F 01 0.7an72f n1
4 ~0.99y552 0.3000  ~3.2345 =0.3617  -0.999557F 00 0.277531F a9
5 l.ouun7s 2.3090 3.2575 0.3620 0.1000L7E 01 “0.275043F 00
® 7 -0, 0UGLY P.3347  -0.0010 S000091 -0,659640F-03 0.995901E-07
(o]
e}
PREDICTION PART OF PROARAL g

PREDICTIONS FROM LAST HODEL I REGRESSION
'~ ORS 1o, o

CLNOWV L Wirs

117,

PREDICT HON

11h.99986
116,66972
117.16996
$5005
111, 16995
115.34007
113.3598n
115, 00081

ACTUALQNE

Ko

115.00001

116,

67001

117.17u01

117,

dhvol

111.17001
118.348002
113.34001
11li.01000

DIEFERENGE

=N, POLS
=0,00023
=0,00004
0, 00004
=3,00006
3.00006
-0, 00016
=3,00019

-~ ————
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; L o . ‘ Figure 1.1-6-c
HASA EXAMPLE FULL FACTORIAL CODED = REG. "W/ INT, ST S , _ - -

. N o : Effects for Example in Figure l.1-6-a :
VARIABLE HO. 1 -~ - L. : o . B iy
A1 iEAll= 115,839, HEAI $Ql= 3.123, S1G1= 1.767, X2 MEAM=.° 114,169, MEAH SQ2= - 6,461, SI1G2= 2,502

PUS. GR.NO.= 4,00 -NEG. AR, NO,= S .00 Fs 0 2,068 X1-X2= 1,670 - . ¢ . :
VARTABLE 1O, .. 2 | . o ST DU . . " 219
A1 HEAs 115.839, NEAM SQl= - 4,235, S$i1Gl= - 2,058, X2 MEAl= 115,169, MEAN $02= 5.349, SIA2= 2,312
POS. GR.HO.s= .00 HEG, GR. NHO.= 4,00 F= 1.263 X1-X2=" 1.670 . - R :

VARIABLE N0, © 3 .. S o T . S
X1 HEAlls 113.339, MEAR 501s 2.584, SIG1= 1.607, X2 NFEAll= " 116,669, MEAN $02= 1,467, SiG2= 1,211
POS. GR.NO,= 4,00 NER, AR, HO,.= .00 Fa= 1.761 X1-3%2= -3,329
: S N T !
VARIABLE 1O, - & SR - - - - . : : N L .
AL MEAi= . 116,754, MEAH 501= 7.493, SIG1=: 2,733, X2 MEAna. 115,254, MEAN S02= ° @ 3,777, S1R2& 1,943

POS. GR.HO,= 4,00 HEG, .GR,. NO, = .00 F=. 1.084 X1-X%2= =0.499 : S o :
VARTABLE MO. 5 . : ' ' - ‘ o
X1 MCAH= 115.254, HEAN sQl= -1, 1,920, $lGl= 1.389, %2 NEANa 114,754, MEAN $Q02= 3.345, S16G2= 5,057
POS. GR.1O.= 4,00 NEG, GR, NO,= 4,00 Fs' . 4,843 X1-X2= ¢ 0,500 - o G : ‘ '
VARIABLE HO. . 6~ - . . - | , o o : ,

A1 MEANH= 115,004, MEAI $Ql= 1.847, 51G1= '1.359, X2 MEAH= 115,004, MEAN 502a 9.596, 51A2= 3.097

PUS. GR.HO,= BJOU HEG. GR: HO.= 4.00 F= 5,193 X1-X2= =0.000 :

CVARIABLE WO, 7 . . ' - S o S
X1 MEAl= 115,004, MEAN $Q1= .- . .7.333, SI1G1= -~ 2,718, X2 MEAN= . . 115.004, MEAN S02= 4,056, §1G2= . 2,014
POS. GR.HO,= 4,00 NEGS GR,- HO,=' .00 F= ° 1,821 X1-X2= =0.000 - - .0 T o . ‘

e T I T T T e o e e e .
' (’- 1t . . . Tt R v‘l. ....
ey el e , - o
3 ] 3 "y - N t i
. ,!.’ "‘,

ik = . :

. - ’ ’l , "‘ “
v . ‘ A e )




OMITTED =

FIGURE 1.1 - 7-a Fractional Factorial - v
"Built-up Example, Including Quant. Var. :
. With one observation omitted - using Regular Code

" TRIAL BUILD-UP - RESPONSES

(1),-1. 115, +0.0+0.0 © 115.00
" a,+.8 115i+1.67+.9v B - 117.57
" b,+l. 115.+1.67+1. 117.67
ab,? 115.+1.67+1.67+;2 118.54 OMITTED
CbE,.6 115.+41.67-3.33+.8 114.14
¢, -4 115,-3.33+.3 N 111.97
ac,+.4 115.+1.67-3.33+.7 114,03

abc;~-.2 - 115.+1.67+1.67-3.33+.4 115.40

RESULTS OF ANALYSIS IN FIGURE 1.1 - '7~'b

The print-Eut shows the original coded matrix in which Var.1=A,

- Var. 2=B. Var. 3—C Var. 4= Quant Var., Var. S5=Interaction of

AxB. To unbalance the matrix ‘to show this effect the (ab) trial

was omltted from the original data matrix, although its value is

" shown in the table, above. Again, the averages and standard dev1ations :
- are listed and the step-wise regfession steps, including thellast I '
‘ftlmodel which ie used in the further analysis. The (ab) trial matrix
. was. added to the deck for the print-eut undef predictions,hext,_to,,

, show'fhe value of the equationvderived’ The - last.print out shows the T

results of - the complete predlcted factorial means and differences for-f

" the effect of each vartable.Xl is the positive mean and X2 is the

negative mean.As it shows the value of the quant1tat1ve varlable ()

is 1. from -1. to +1., which, from the table is correct. The 1nteraction

is . insign1ficant, whlch is also correct, since none was put in.
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4. UUH Uit DU}

1.000 -1.200 1.006  -0.500

5) 3.56725, VAR( 5y 2.0280

SIMPLE CORRELATION COEFFILIENTS

0.7284252
1.986000, VARS( - 3,
1.000000, VARSC &,

“0,122868,VARSC 3, 5)
0.107510, VARSE Gy 5)

[HE

<
2
Fe)
n
-
SATC
-~
e

0.331133,VARS( 3, 6)= -0,753882
C.546097

Fzsqt
VATTABLE

STLP USBER 5

STAPDA?W ERROR OF ESTINATE= 0.13053 . o ' : S
. 2) ss"- _ o - 0.1171 QESINUAL SS, BY ADDN NDFVAR. SSQ= 5.0325911
' L . _ -
VER T TOCEF ST DTV T VALUE RETA GOFFF COLFF
~COEFF .
1 3.327925 3.4079 2.0270 DL 4357 0.&7702>F 00

436

0. quzﬂur 52

S J. 0USE 17 RV 0. 0100 N, 0u27

PREOTCTTONG FXOW LAST GODEL T 7"3 I))IU

NIFEEREIC

0BS MO, PR IDIFTIO AC (IF F!OU

R

TI7. G775 — LI7.67001 N.00239
113.53980 : 113.54000 - =0.009290
114.13737. 114, 15201 =0.00263

Ul &G
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VARIABLE 10, 1
A1 MEAlN= 116

332, WEAN $l1=

1.996, X2

114,669, MEAN S02

e e

~

1716,
GRLHO.=

533, MEAA
16.00

sal

HEG. GR.

SI1G]
16,00 F=.

1,996, K2 WMEAl=
1.002 X1-X2=

Lih. 667,
1.666

VARIABLE NO. i
Al MEAl=

.Al 'x'n:m.‘
POS. GR.HO,=

il10.5J7,

TEAT
1(‘.00' NEG. GR. H0O.=

e A Tt o T TR T e
v . . .
- ! 0 » - "‘ - '
- 5 *
3
0 c. . N r .
{ . T ’
- ¢ . sew .
-t 4 . ’
, : o -
- . t 0
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B N
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»
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N
.
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. -
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439, X2 MEAN=
1.909 Xl=Xx2=
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3.

Ag2°§C)

_ASZO(C)

= AgO(aq)+ Ag

'Agzo(c)+

10,

‘._ - 11.

12.

13.

: 140

15..

N 16.

Ag0

?Ao(aq)

Ag(ag)
AgO(c)

go(C)
(c)
Ago(c)

Ago(é)

'.A8293(c)
- Agy0(cy

A82°3(c)‘ =

+

_ +
-2Ag(aq)_—

+

¢_41/2Ag20(c) + 1/40

= Ag(c) + 1/20

8%

TABLE NO. 1.2-1

POSSIBLE REACTIONS AND FREE ENERGIES

2Ag(c) f‘1/202(g)
(aq)

HO0, .= Ag(OH)

2%(c) 2a) T %8G

2H0, & Ag0(0H) 7 + -Agt

27(c) 2( qQ)
OaqT = 2*8(c)

o

02¢aq) = As(c) - + O2(p)

2(g)
ey T 480

2 (g)

. S - + -
Oy T 8yt B0
28g(cy + 3/2402 (@)

'ASZO(C) f aoz.(g)

+ 1/20_-

gO(c). 2 () .

= 2880 %Y  +1/2

(aq) : 2(aq)

*8(aq)

HZO(c) é l/2Ag(0H)4zaq). + l/ZAg(;q) |

Ay -

2.586 -

15.53

20.64

~31.43

- 3.89
- 5.186

20.385

~20.8

~23.386

-15.6

52,1



TABLE NO. 1.2-2 -~

THERMODYNAMIC DATA

- 7.306

- 6.0 -2.769 2.6 3.463

. -120.97
 59.159

-3.8

~54.957
- —68.317

-273.93

-60.04

- -86.4 .

- -118 -

-115.0

- OF°

0
- 18.430
64.1
53.9
- 5.49

- 2.586

20.8 -

_106:48
54.994
.

8.53 -
-37.595
~56.690
-31.470
~15.610

3.0
13.0°

-255.5
-67.46

~76.2

- =100.1

-105.061

~22.0

257.07

ISS°

. 10.206

17.67

29.09

113.81 .

40,0
38,469 5

49.003

- 2.52

160716

L (33.6)
' 24.5

O o(20.8)

19.4)

22.0-



- FIGURE NO.: 2 1- 1

DIAGRAMMATIC SKETCH OF SETUP

Serc loﬁtco.l Rubber S{-QPPQT

Co..l_}\aro.{ed‘ -}Eul:.e.

N —— Bubbles Lor O2 Satvration

\ Gas Collection Bell

-ﬁ—-\ Counézr—elecémdcs L
e Pellon Gas Barricr
Sampe plaéz




" TABLE NO. 2.4-1

VARIABLE DESIGNATION AND INTERACTIONS

08 + 09

TASK 1V
VARIABLE " "DESCRIPTION “{(+) LEVEL (-) LEVEL
1 Temperature 140°F Room Temp.
_ . : (75°F).
2 Vacuum Treatment 0.5 Atm. 1. Atm
3 Lot Comparison Lot 25 - Lot 1, Lot 24
4 Time of Treatment _ 10 days o 1 day
5 Helium Flushing Treatment He flush for 1 hr. No treatment
) - at 140°F and cooled
T “by N, gas
6 Lot Comparison Lot Lot 24,Lot 25
7 Plate Sintered Weight ' :
8 Percent Oxygen Pickup - -
VARIABLE NO. "INTERACTION VARS.
.9 .01/02
10 01/03
11 01/04
S1l2 01/05 _
©13 01/06 T
14 05/06
15 02/03
16 - 02/04
17 02/05
18 02/06
19 - 03/04
20 . 03/05
21 03/06
22 04/05
23 - 04/06
24 08
25- 09
26

'COMMENT

Dummy Var.'

Dummy'Var.



~ TABLE NO.2.4-2A

- Column Designation for Table No.2.4-2B

(See Table No. 1 for Variable Designation)

Column

10

11

12

13

14

(next row)

Variable or Description

Obs. Number (First row of each)
Var. 1
Var. 2
Var, 3
Var. 47 
Var. 5
Var. 6
Var. 7.
"Formed Weight
Oxygen Weight
Var. 8
" 0.C. Gas at.140.Hours (Var. 37)
Discharge.Gas at 56 Hours (Var. 38)

' Combined 0C + Dis.
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5 .. .. .
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TABLE NO. 2B - Task 4 Production Plate Data

(G 3

w
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~1

o

“‘u. "
w

~

@<t

',< w
ol -
= N~ O~ O G NP S O M = U= S e O OV~ W= N Wi N

‘W w’
RSN -~}

[ ]

See Table 2A for Column Designa;ion'{?
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1,007 =1.00. =l.00 7
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w
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n

<1400 . =1.00_
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* - o .« o LY

~ i

NC O +C —C, VO O0C ~O G =0 VO WmOC ~NGC PO

122,
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o
) e s o e
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® @ . e
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ol

- OO0 =C £SO OC
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TABLE 2.4-3
REGRESSION MODEL FOR OPEN CIRCUIT

{
F
. . . J P.
e e . e . 15 E..
: i

~—RSGR X B COEF SE(B) ANALYSIS OF ¥

. 0.9738 96.9338 23,7992 . Al
' 0.9599 21.2630 17.1301 .3
—0.9736.. . 10L. ousz. 29,558 A
» 0.9454 "16.6182
) 0.9719 -26.9861"
0.9859  -T191.6491 43,7243
' 0.9123 22,1138 16,5610
. 0.9711 £3.8533 26,8567
0.8999C ' ‘ :
- 0.7999
0.8884 5
0.9257 31,8845 21.8348
0.9242 44,9422 18.0742 -2.48
CONSTAN: £y
100. 86480 : : 4687 o
RESTDUAL SSA(BY DIFF.)= o 126usuzF 05, TOTAL S§Q=’ 0.1074169E 06
CORRELATION COEF.=0.9392
TABLE 2.4-4 . o o . ‘ - .

'REGRESSION MODEL FOR DISCHARGE

e

[

RSQR X B COEF SE(B). T - ANALYSIS OF Y 2

0.9754 112.4221 24,6855 - 4,55 :

0.9667 158,804y 26.4375

0.8454 . -20.4433 - 10,2560
©0.9361 .77 -57.0657 .. 15,446

0.4366 % -15,5498 .7 " 10,7612 .
0.8976 -43.5068 1n.2010 N
.0.9845 -273.1170 41.9045

0.8593 32,2938 _13.1422

0.9716 - 122,5154  ...:27,212%

0.8668: . 80,9554 4L,8042

0.8563 -+ .. ~22,529 12,5464

i.
CONSTANT MULT F DF1 DF2 RSQR* : RFS S%Q/D *SQUARE o
102.11859 - :21.86.,.+ 11 28" ' Rk e

RESIDUAL SSQ(BY DIFF,)=:" 0, 1373kh1E 05
CORRELATION COEF.=0,946

START= 102.11839 .

TABLE 2.4-5 _ > ) el
REGRESSION MODEL FOR COMBINED GAS - L I - e

0.9628 -

0.9368 ~94,3503 30,5543 i

0.8728 ,=70.3815 25.0718 ;
- 0.9829 ~492,7156 78.5784

0.9710 170 B 1% 3.0351

0.8460 - 6875105 4.7270
0.7982 151, BS3L 23,672
U. 8573 =5I1,1008 23.95149
0.7461 -36.8038 19,5393

CONSTAN: _ "RES.SSQ/DF ’

193,34356 107 297 0.881 - 1835,01204 (irwimin. Tusruidio
RESTOUAT SSUUBY DIFF.)= 0.5505038F 05, TOTAL SSA= .4661178E 06
CORRELATION COEF,=0.9390 :

STANT=" T193.38356 . - 0. . 0 o oo




TARLE 2,4-6
PREDICTIONS BASED 0N ORIGINAL DATO (OPEN CIRCUIT)

RESTDUALS "AND PREDICTIONS

'
e PIY LD o 3 -

08S Y(08S) Y(PRED) RESIDUAL S.E.(Y) HNORM DEV RESINUALS 5505
1 15.6200 7.8993 7.7206 8.8915 0,356 59.6083756
2 31.6300 7.8993 23,7306 . _8,8915 1.096 622,7519545
3 13,6300 17.7122 -4,0822 9,3093 -0.188 639.4163835
-4 ‘18.8400 - 34,3260 -15.4860" 8.8334 ~0.715 . 879.2336042
5 23.9900 34,3260 -10,3360 8,8334 =0,477 -986.0672621
[ 43,1600 44,1338 -0.9788 8.8658 -0.045 987.0253922
7 43.5500 *44,1388 -0.5888 8.8658 -0,027 © 987.3720719
8 29.0600 47.1265 -18.0665. 1h,5700: -0,834 1313,7724642
9 38.7200 31.4463 7.2736 15,1033 0.336 1366.6777377
10 168.6800 168.9901 -0.3101 15.1036 -0.01% 1366.7736849
11 164.4200 153,3099 11.1100 14,5701 N.513 14,90,2072787
12 40,0900 28,2227 11.8672 15,4514 0.548 1631.0395536
13 43,8000 65,2564 -21.4564 15.0544 -0.991. - 2091,4179754
14 4s5.8200 47,4202 -1.6002 13,0362 -0,073" 2093,9785223 .
15 40.1300 47.4202 ~7.2902 13.0362 -0.336 ©2147,1254940
16 19,4800 31.9025 -12.4225 14,8960 ~0.573 ’ 2301, 4L4580A5
17 181.7900 172,2811 9.5088 14,8959 . 0.439 2391.8632879
: I3 1564200 156.763%5 -2.3435 ° 13,0369 -0.108 2397.3549871
Il 19 170.9300 156,7635 14,1664 13.0369 0.654 - 2598,0439519
T 20 30.4300 4.7934 25,6365 15.0547 1.184 3255,2768611
7T 2577750 41,8271 -16.0521 15,4514 -0.741 3512,9482479
22 35.4600 35.9242 -0.4642 11,7640 -0.021 . 3513.1635808
23 64.6700 47.1694 17.5005 9.1320 0.808 3819.4336004
247 ©6.2600 47.1694 19,0905 . 9.1320 0.882. . 4183.8838005
25 42,3000 . 57.6856 -15.3856 13.8981 -0.710. 4420.6015758
26 139,6000 136.7196 2.8803 11,7496 0,133 5428,8974723
27 176.3000 136.7196 40.1803 11,7496 1.856 6043,3584117
23 43,7200 31.2502 12.4697 14,7640 0.576 £198.8525524
29 37.8200 18.6145 19.2054 14.9206 n.R817 6567,6992321
30 LI.5700 - 35.9242 5.6457 11.7640 0.260 6599,5732555
31 - 46.4900 . 98.2039 -51.7139 17.4791 -2.389 ) 9273.9082298
- 32 52.1000 47,1694 4.9305 - 8.1320 0.227 - 8298.21837767
33 58,0000 73.6047 ~15.6047 11,4495 -0.720 9541,.7265892
34 63.1000 73.6047 -10.5047 11.6495 - -0.485" 9652.0761947
35 28,8200 55.53138 -26.7118 14,7643 2 =1,234 - 10365.5996322 -
36 14573900 136.7196 8.6703 11.7496 0.400 10440,7734603
[ 37 47.7100 63.9725 -16.2625 - ° 11,3045 -0.751 10705,.2441673
38 64.8100 63.9725 0.837h 11.3045 0,038 i 10705.9453392
39 58.7200 29,0965 29.6234 13.8982 1.368 11583.4941673
40 . 48,4100 72.7927 -24.3827 15.9970 -1.126 : 12178,0097885
TABLE 2.4~ 7

PRENICTIONS WA§‘0 0! ORIGEHMAL NDATA (DlSFHAQGE)

'RESIDUALS AND PREDICTIONS

Y(08S) Y(PRED) RESIDUAL S.E.(Y) HhORM.DEV. RESIDUALS S$SNS

o8BS
1 19.6430 13.0095 6.6334 10,9851 n,304 h4.0030132
. 2 70,8230 9.957% 10.8705 11.0791 n.499 162.1710819
u 3 - 20.1340 21.2428 -1.1088 11.5578 -0.050 163.4006351
5 23.9880 36,6940 -12,7060 13,2013 -0.583 394, 8035066
5 19.9750 30,3614 -10.3874" 10,9700 Z0.477 132.7423102
6 32.9490 31.1141 1.8348 10,2727 0.084 : B36.1089485
7 26,5670 21.7503 4, 8161 13,2726 0,221 - 159, 3045662 .
8 37,1150 55,1673 <23.0523 13.9764 ~1.059 990.7131364
9 - 40,8910 32.8143 8.0766 14.3705 0.371. 1055.9448270
10 166.8300 158.5201 8.3098 14.1767 0,381 1124,9982943 ‘
IT  1L5.%300 150.0393 6.6506 13.63955 0.305 T 1169.2299833 ;
12 26.0080 17.71i3 8.2931 14,4174 0.381 1238.0063505 ;
13 26,8910 41,3620 -14,4710 13.8580 -0. 664 - 167,4165067 A
T4 37,5580 57.3085 _  -8.8605 12,5737 20507 1525,.9252963 i
15 62,1950 - 58,2995 3. 8944 11.7820 - 0.178 1541.0315560
.16 47,4150 56.0631 -8,6481 12,2740 . -0.397 ' 1615,8815946
17188, 25400 168.0439 20, 1911 12,9284 0.927 2023.5620150
18 145.0700 . 15,3725 -20.3025 11.5201 -0.932 "2435.7553768
19 181,2300 167.4550 13,7759 - ° 11.5374 0.632 2625.5053768
70 75.5790 7.7766 27.8023 13,6535 . 1.047 . 3145,4511775
21 22,5520 39, 1466 -16.5346 15,0267 - -0.762 3420.8330135
22 14.2100 17.6985 -3,4885 9,1108 -0.160 2433, 0029354
73 §5.5000 53,8362 11.5637 9, 6114 0.531 3566.7226629
24 67.23800 58.4515 18.8285 8.7857 - 0.865 3921. 2348699
25 7.0700 37.2006 ~30.1306 9.9630 -1.38k 829.0908336
76 I7T, 5300 159.5096 12.1703  12.7544 _  0.559 8977.2080211
#y| 27 195.3300 - 145.8753 59,4546 11,6308 - 2,272 . L 7822,9668102
28 16.2900. - -11.969% - 28.2594 9,3641 ~ - .1,298 4 8221,5605697
‘ 79 25,3100 79,1877 =3.8777 10,0341 ~0.178 8236.5976791
L. 30 22.6800 20.8292 1.8507 8.8727 . 0.085 8240,0215072
) 31 60.3800 108.38079 -48.4279 15,8491 -2.225 : 10585. 2837250 i
i —37 8.8300 4k, 7284 14.1015 - 9,106% 0.647 10784,136745 o o
o~ 330 717.6100 91,7320 -14.1220 - 9,8633 - =0.648 © . 10983,5683822 . - - o
, 34 80.3300 88,9432 -8,6132°  ° 10,5430 _ -0,395 . 11057.7539291 " 3
e 35 10,9100 25.1522 “1h.2622 12.0682  ~0.654 11260.5937728 - i
“ier 36 0 142.5000 166.6255 -4.1255 11,3047 -0.139 11277.6133041 - . ' :
37 45,0500 50.5458 -15.4958  ° 10.6435 -0,712 11512, 2304017 - -
33 $7.3000 67.6339 <15, 3339 11,7860 .<0.704. T 11752.8633041 - A
1. 39 23.5500 -12.4971 36,0471 13.3112 .- 1.656 13052,2578353 - . .

&8y 14.9500 29,3463 -14,3963 - 9,4479 -0.661 : 13259, 5136942
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o~

ra | s
D
e

H2037 h799833
2180.0390691
3046.,164557,
3846,7153377

17.5902
16.9922
16.9922

YW
=29.4300

RE . ~ 21,8241
S uz-szso' 72.2580

5116‘1u8hh89}v
5165,3486461
5974.8203258
6123.4209098
6353 ‘2558708
3892, 1289175
7561,7109508

TS 79.eII0 86.6253  -7.0143 26.8038
(}| 10 335.5100  307.0587  28.4512 26.8039
- 311.1099 298,919 25.5720

~7.8202 74,6079

102.32540 110 1uu§‘““‘ . 7622.8672008
66.8950 67.7432 -0.8482 28.1858 -0.019 7623.5859508
370,0300 12,7208 0.296 : 7785.405284L8

357.3092
' f 8023.1259880,

10725.7207298 .
10727.8789329 .
11906, 2402610

-21. 3oqu
~1.4693 -

g 58,3270
(B 22 49.6700
. 130,0700

_ 27 218“
17.4765

: 283.5191
60.0099 -3,7933
63.1300 46,1268

226308672109
26705.7383270
26981, 7305145

63 8033

135.6100  174.5906  -38.9806
143.4299  174,5906  -31,1606
39,7300 101, -61.4408

39751, 7813568
40722,7657318
khh97_73hu818

5363.5782318

17110 5 ;i 538641250915
. 39 82.2700 22 3228 59,9471 21,5680 1,399 - 48979,7813568
v L0 g 635.3600 128.3615 ~-65.0015 27.6954 -1.517 .+ 53204.,9766693
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TABLE 2.u4-9A : )
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TABLE 2.4-10A

rH'HHUM GASSING COHBINATIONS (DISCHARGE)
~66.82, LEV,
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46., HIH.= <-13.94, LEV,= -1
120., ML “4.16, LEV.= -1 -

TABLE 2,4-108 . )
MAK | MUM GASSINP COMBINATIONS (DISCHARGE) S -
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UG S . TABLE 2.4-11p
N | MAXIHUM GASSING COMBINATIONS (COMBINED GAS)
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VAR. NO.
1

2

10
Bt
12
13
14

15 .-

16"
'”17 '
18
e
20
a1

22

<23

IDENTIFICATION

Temperature:

- SUMMARY OF EFFECTS

‘TABLE NO. 2.4-12 =

" TASK IV

../ . (MINIMUM DIRECTION SHOWN)

140° = +1, RT = -1

Vacuum: 15" = +1, ATM.Press. = -1

Lot 24 (-1) vs. Lot 25 (+1)

------

"'No Treatment

s Cuxu.iug N (+1),

0’

Lot'24b(—1) vs. Lot IT (+1)

Plate Sintered Wt., +1 = high, -1 = low

Oxygen PickFup‘Z:

" Interaction

Interaction

Interaction

.Interaction

Interaction
Interaction

Interaction

_ Interaction

Interaction

-Interaction

* Interaction

Interaction

" Interaction

Interaction-

Var;i
Var;l
Var.1l
Va:.l
Var.5
Var 2
Var.2

Var.2

Var.2.

Var.3

Var.3

Var.3
Var.4

Var.4

+1 = high, -1 = low

X
X

X

5Var.3

Var.4
Var.5
Var.é
Var.6
Var.3
Vaf.Q

Var.5

%Var.6

Var.4

.Var.5

Interaction Var.l x Var.2

Var.6:

Var.5

Var.6

0.0

+27.0

. 495.8

0.0
-11.1
-31.9
-13.5

0.0

-39.6

+19.5

0.0

. .0.0

0.0

0.0

+22.5

DIS.

-63.0

-44.5

- =40.1

-9.8

- 8.4

0.0
+31.1
+21.8

. +136.6

0.0

-16.1

° "61.3
0.0

0.0 -

- -40.5
+11.3
0.0
0.0

0.0

0.0

0.0

0.0

vo.o
+35.2
+246.4
0.0
0.0
_85.3
343
0.0
-75.7
+25.6 
0.0
0.0
0.0
0.0
0.0

+18.4



TABLE NOTT2.55T

VARIABLE - DESIGNATION AND INTERACTIONS

05 ' 40

TASK V
VARIABLE NO.  DESCRIPTION (+) LEVEL (=) LEVEL COMMENT -
1 Rinse Rate Low (1000cc/min) High(ZOOOcc/min) 16 plates ir
: , 2000 cc
2 Rinse Temperature 110-114°F 75°F
3 Rinse Time 4 hours - 15 minutes
4 'Drying Temperature 140°F 100°F
S Drying Time 42.5 Hrs. | -18.5 Hrs. :
-6 Charge Current 2.3 amps . ‘3.5 amps ~ per plate
7 -Pertent Overcharge 175% 125% ' Theoretical 7
8- Formation Discharge Current - 5.75 amps 3.8 amps -~ . per plate
9 Formation Discharge Time 4,5 hours = 3.0 hours '
10 Double (Booster) Charge with® - without
11 Formation Temperature o 75°F 57°F
12 " Wash Water ™ - Tap Deionized .
13 KOH Concentration . 30% . 20%,40% Dummy Var. A
14 Formation Counterelectrodes - Ni : ~ Ag
15 Addition of KyCO04 . None( 1/) 47
16 Sintered Weight . High(127.22g) Low(120.91g)
17 - Percent Oxygen Pickup ' High(14.54%) Low(11.94%)
18- Dry Stand Time 13 Days 1-2 Days B :
19 KOH Concentration - - 40% 20%,30% Dummy Var. B
20 Formation D1scharge Routine“ ~ None ‘Any current/ -
: S - time
VARTABLE NO. INTERACTION VARIABLE NO. . INTERACTION VARIABLE NO. INTERACTION
21 05 / 12 - 31 . .04 / 12 41 01/ 02"
22 01 / 08 o 32 05 / 11 42 . .01/ 03
23 01 / 09 o - 33 09 / 11 43 - 02/ 04
24 01/ 11 . 34 04 / 09 4 - 04/ 20
25 02 / 05 ’ . 35° 01 /.07 45.. 03/ 18
.26 . 02 / 06 o 36 04 / 19 46 - . 03/ 05
o 27 03 /1 . .37 05 / 07 47 - 03707
- 28 03 / 12 . 38 . . 03/09 48 03/ 20
coe 29 03/ 19 S 39 .04 / 08 : BT
30 . 04 / .05/ 09.



. COLUMN

WO WA

COLUMN DESIGNATIONS FOR

TABLE NO. 27524 "~

TABLE NO. 2.5-2B

VARIABLE OR DESCRIPTION

Obs.
Var.
Var.
Var.
Var.
Var.
Var.
Var.
Var.
"~ Var.
Var.
Var.
-Var.
Var.
Var. -
Var.
Var.
Var.
Var.

Number (First.row of each)

10
11
12
13
19
14 -
15
18
16.

. Formed Weight
Oxygen Weight

~Var.

17 -

- Capacity (ampere-hours)

Var.
Var.
Open

20

20
Circuit Gas-

Discharge Gas
Combined Gas




TARLE 2,6-2R
PATA FORTTASK § N

o, 1
. -1.00 " -1,00 . -1,00 -1.00 14.50 -1.00 -1.0n0 1.00 -1.00 1.n0 }
1.00 1.00 1.00 -1.00 1.00 1.n0 -1.00 124,39 T 180,76 16.36
14,24 54,00 -1.00 - -1.00 45,02 18,52 63.5h ) ,
NO. 2 ’
-1.00 -1.00 -1.00 1.00 42,50 -1.00 -1.00 1.00 -1,00 1.00 :
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 2,12 140,26 16,13
14.08 54,10 -1.00 -1.00 14,77 25,04 39,80 }
NO. 3 ’ :
-1.00 -1.00 1.00 -1.00 42,50 -1.00 -1.00"° 1.00 S -1,00 1.00
1.00 1.00 1.00 -1,00 . 1,00 1.00 -1.00 124,40 140,55 16.1h }
14.05 . 54,40 -1.00 -1.00 58.64 12.29 70.93 . .
NO, 4 . :
: -1.00 -1.00 1.00 1.00 18.50 -1.00 -1.00 1.00 -1,00 1.00 ) )
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 126,47 140,53 16,11
14.01 54,10 ~1.00 -1.00 32,44 22,52 54,95 ) ) N
MO, 5 . . - .
~1.00 1.00 -1.00 -1.00 42,50 -1.00 -1.00 1.00 -1,00 1.00
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 121,38 137.25 15.87 .
S 14.18 T osh,10 -1,00 -1.00 24,99 15.00 39.99 : ’ )
o . 6 . . .
-1.00 1.00 -1.00 1.00 18,50 -1.00 -1.00° 1.00 -1,00 1.00 N
1.00 1.00 1.00 - -1,00 1.00 1.00 -1.00 124,65 140,80 16.14 .-
14.02 54,20 -1.00 -1.00 31.89 23.97 55.86
lo. 7 ’ . - -
-1.00 1.00 1.00 -1.00 13,50 -1.00 -1.00 1,00 -1.00 1.00 )
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 125,14 161,43 16,28
14.038 55.10 -1.00 -1.00 54,48 13.97 63.44 : : 3
0. 3 . .
-1.00 1.00 1.00 - 1.00 42,50 -1.00 -1.00 1.00 -1.00 1.00
1.00 1.00 1.00 -1.00 1,00 1.00. -1.00 123,91 139,99 16.08 ,
14.05 54,70 -1.00 -1.00 35,96 19,92 55.88 . Y
no. 9 o
1.00 -1.00 -1,00 -1.00 18.50 -1.00 -1.00 1.00 ~ -1.00 . | 1.00 :
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 124,99 1,60 16. 614 o
14,204 55.20 ~1.00 -1.00 - 46,57 13.25 59,82
10, 10 - - :
1.00 -1.00 -1.00 1.00 42,50 -1.00 -1.00 1.00 -1,00 J1.09 :
1.00 1.00 1.00 - =1.00 1.00 1.00 -1.00 . 121,02 136.82 15,79
14.16 53.50 ~1.00 -1.00 26.74 30.46 57.20 . ‘
MO, 11 i
1.00 -1.00 1.00 -1.00 42,50 - ~1.00 -1.00 1.00 -1.00 1.00
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 126.82 143,39 16.56
14.12 55.00 -1.00 -1.00 33.94 16.93 50.86 .
o, 12 .
1.00 -1.00 1.00 1.00 18,50 -1,00 =1.00 1.00 . -1.,00 1.00 ‘
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 123,15 139,18 16.03° -
- 14.10 54,30 -1.00 -1.00 29.40 19.82 49.22
80 . 13 . .
1.09 1.00 -1.00 -1.00 42,50 -1.00 -1.00 1.00 -1.00 1.00 3
1.00 1.00 1.00 -1,00 1.00 - 1.00 -1.00 125,41 141.99 16.58 i :
14.30 55,70 . ~-1.00 -1.00 - 18.47 12.39 30.86
10, 14 : : :
1.00 1.00 -1.00 1.00 13.50 - -1.00 -1.00 1.00 - -1.00 1.00
1.00 - 1.00 1.00 -1.00 1.00 1,00 -1.00 . 123.10 139,38 16.27
. 14.33 54.50 -1.00 -1.00 28.87 36,26 65.13
NO. 15 ) . Lo
1.00 1.00 1.00 ~-1.00 18.50 - -1.00 -1.00 1.00 -1,00 1.09
1.00 1.00 1.00 -1.00 1.00 1.00- -1.,00 124,00 140,22 16.21
14.16 54,60 -1.00 -1.00 28.07 23.87 51.94 :
0., 16 .
1.00 1.00 1.00 1.00 42,50 -1.00 -1.00 1.00 -1.00 1.00
1.00 1.00 1.00 -1.00 1.00 . 1.00 -1.00 124,00 140.08 16,07
14.04 54.50 -1.00 - <1.00 27.74 16.42 4h,16 :
MO, 17 : .
-1.00 -1.00 ~1.00 -1.00 . 18,50 1.00 -1.00" -1,00 1.00 1.00
1.00 1.00 1.00 ~1.00 1.00 1.00 -1,00 125,34 141.60 16.25° :
14.03 54.30 -1.00 -1.00 20.55 9.35 29.90 :
NO. 18 ) ) -
-1.00 -1.00 -1.00 1.00 72.00 1.00 -1.00 -1.00 ©o1.00 1.00
©1.00 1.00 1.00 -1.00 1,00 1.00 -1.00 123.58 139,79 16.20
14.20 53.50 -1.00 -1.00 34.99 30.63 65.62 -
NO. 19 : - - : . ) ,
-1.00 -1.00 1.00 -1.00 18.50 1.00 -1.00 - -1.00 1.00 1.00 -
1.00 1.00- 1.00 -1.00 1.00 . 1.00 -1.00 122,78 . 138.69 15.90
14.04 53.00 ~1.00 -1.00 20,01 11.09 31.09 : : . ,
NO. 20 . : -
-1.00 -1.00 1.00 1.00 18.50 1.00 -1.00 -~1,00 1.00 1.00
1.00 1.00 1.00 -1.00 1.00 1.00 -1.00 121,09 . 136,69 15,59 . o
13.97 52.30 -1.00. -1.00 28,58 8.61 37.19 L . ‘
NO. 21 . : . :
-1.00 1.00 -1,00 1.00 72.00 - 1.00 -1.00 -1.00 1.00 1.00 |
1.00 1.00 1.00 ~-1.00 1.00 1.00 -1,00 123.79 - 140,08 16.28 x
14,25 54.10 -1.00 -1.00 . 32.36 19.14 51.50 : )
NO, . 22 . . : |
-1.00 1.00 -1.00 1.00 18,50 1.00 -1.00 - =1.00 1.04 1.00 ‘
1.00 1,00 1.00- -1.00 © 1,00 1.00 -1,00 123,34 139,89 16.54 : .
14,53 53,00 ~1,00 -1.00 59,63 14,48 74,11 B : ‘
NO., . 23 : :
-1.00 1.00 1.00 -1.00 13,50 1.00 -1.00 -1.00 1,00 1,00
1,00 1.00 1.00 -1.00 1.00 1.00 -1,00 126.06 142,36 16.29 J
13,98 54,70 -1.00 -1.00 61.79 10,92 72.71 : )
NO, 24 : : . ’ :
-1,00 . 1.00 1,00 - 1,00 72,00 1.00 -1.00 ~1,00 1.09 1.00 -
1.00 1.00 1.00 -1.00 - 1,00 1.00 -1.00 123.49 139,50 16.01 1
- 14,06 - 53,80 ~1,00 -1.00 ., 45,61 26,81 72,41 : . Coe
NO, 25 . .
1,00 . =-1,00 -1.00. -1.00 18.50 1,00 -1.00 -1,00 1.00 1.00 :
1.00 1.00 1.00 -1.00 " 1.00 1.n0 -1.00 124,01 140,17 16.15
14,11 53.70 -1.00 -1.00 26.11 ~°1.85 33.66
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0.

0.

{0.

i0.

10,

MO.

0.

1G.

"o,

il0.
0.
NO.
Ho.
HO.
No.

HO.

No.

26
1.00
1.00

14.07

7

1.00
1.00
14.07

1.00

1.00-

14.01

1.00
1.00
14.08
30
1.00
1.00
13.75

1.00
1.00
13.87

.1.00
1.00
14.07
1.00
-1.00
13.90

1.00

-1.00.

14.14

1.00
-1.00
14.17

" 36

1.00
-1.00
14.12

37

1.00

-1.00

714,20

1.00°

L -100
14.23

1.00
"-1.00
C14.15
ho
1.00
-1.00

14,03

k1l
-1.00
-1.00
14.25

-1.00
14.206

-1.00

-1.00

1.00
53.20

-1.00
1.00
55,00

-1.00
1.00
53.40

1.00
1.00
52.70

1.00
1.00
53.40

1.00
1.00

53,80

1.00

1.00 -

54,10

-1.00
1.00
52.50

-1.00
1.00

53,70

-1.00
1.00
53.20

~1.00

1.00
55.30

1.00
1.00
53.00

1.00
1:00

. 54,10

1.00
1.00
S4.40

1.00
1.00

53.30

~-1.00
1.00

.54.00

-1.00
1.00
53.90

-1.,00
1.00
53.50

-1.00
1.00
53.80

1.00
1.00
53.30

1.00
1.00
53.00

1.00
1.00
53.20

1.00

1.00

53.70

-1,00
. 1,00

- 52.80

. -1.00
- 1.00
. 53.50

-1.00

1.00
~-1.00

1.00
1.00
=-1.00

1.00
1.00
-1.00

-1.00
1.00
-1.00

~-1.00
1.00

-1.00.

1.00
1.00
-1.00

1.00
1.00
~1.00

~-1.00
1.00
-1.00

-1.00
1.00

-1.00

1.00
1.00

-1.00

1.00
1.00

-1.00

~1.00
1.00
-1.00

-1.00-
1700 .

-1.00

1.00
1.00

-1.00

1.00

1.00 - -
-1.00

-1.00
1.00
~1.00

-1.00

1.00 -
=1.00.

1.00 -

1.00

- =1.00

1.00
1,09
-1.00

-1.00
1.00
-1.00

-1.00

1.00
-1.00

1,00

1.00 .

-1.00

1.00

1.00

~1,00~

-1.00
1.00

-1.00
-1.00.

1.00

-li00

1,00
-1.00
-1.00

-1,00
-1.00
-1.00

1.00
-1.00
-1.00

1,00
-1.00
- =1,00

1.00
-1.00
-1.00

--1.00
~-1.00
~-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
.-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00 .

-1.00
-1.00

1.00
~1500
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00.

-1.00
~-1.00

1.00
-1.00

- -1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
~1.00

1.00

-1.00

-1.00

-1.00
-1.00
-1.00

1.00
-1.00

-1.00

-1.00
-1.00
-1.00

1.00

-1.00

...7100

TARLE 2.5-20 (60HT,)

72,00 1.00
1.00 1.00
38,39 27.50
72,00 1.00
1.00 1.00
23,38 18.52
18,50 1.00
1.00 1.00
20,96 8.04.
72,00 1.00
1.00 - 1.00
20,85 - 9.70
18,52 - 1.00
1.00° 1.00
18.35 7.07
18.50 1.00.
1.00 1.00
39,75 6.54
72,00 1.00
1.00 1.00
22.91 17.11
18,50 ‘1,00
1.00 1.00°
20.87 5.20
42,50 1.00
1.00 1.00
12.16 . 13.85
42,50 1.00
1.00 1.00
48,74, 10.88
18.50 . 1.00
1.00 1.00
20.08 - 8.58
42,50 - 1.00.
1.00 1.00
54,72 20,54
18.50 1.00,
“1:00 . 100"
43.31 . 1174
18,50 - 1.00°
.. 1.00 1.00
" §5.60 14,22
52,50 1.00
1.00 1.00
4,71 - 13.91
18.50 1.00
-~ "1.00 1.00
40,26 16.04
42,50 1.00
1.00 1.00
. 49,37 21.68
52.50 1.00
1.00 1.00
51,42 11.03
18,50 1.00
1,00 - 1.00
. 60.56 18,64
42,50 1.00
1.00 1.00
36.33 - 8.53
18,50 1.00
1.00 . 1.00
66.76 . 23.36
18.50 . - +1,00
1,00 1.00
36.60 . - 11.47
42,50 1.00
.. 1,00 1.00
.56 . 15.67 .
i -1,00
- 1.00
13,22
-1i00
1.00

| 18.83

-1.00
-1,00
65,89

~1.00
-1.00
42.90

~-1.00
-1.00
29,00

-1.00
-1.00
30.54

-1.00
-1.00

©25.42

-1.00
-1.00

46.29

-1.00
-1.00
50.02

-1.00
-1.00
26.06

-1.00
-1.00
25.99

~-1.00
-1.00
59.62

-1,00
-1.00
28.65

-1.00°

-1.00
75.25

-1.00
=1:,00
55.05

-1,00
-1.00
79.81

-1.00
=-1.00
38.62

-1.00
-1.00
56.29

-1.00"

~1.00

71.05

-1.00
-1.00

52.45

-1.00
-1.00

79.20

-1.00
-1.00

86,86

~1.00
-1.00

88.11

~1.00
-1.00

46.06 -

-1.00

-1.00
40.20.

-1,00

-1.00

© 53,07

-1.00
-1.00
43,22

-1.00

122.70

-1.00
126,07

-1.00
122.71

-1.00
122.29

-1.00
124,08

-1.00
124.89

-1.00
124.62

-1.00
124.29

-1.00
124,43

-1.00
123.16

-1.00
122,94
-1.00
122.66

.. =-1.00
125081

-1.00
125.0h

~1.00

123.48

-1.09

124,20

-1.00
124,11

-1.00

123,33

-1.00
122,21

. -1.00
122.77

-1,00

12,52

126,12

s e s e, s e

T 14

1.00

-133.63

1,00
12,48

1.00

138.58

1.00

138.18

1.00

139.8h

1.00
140,90

1.00
140.82

1.00
140.25

1.00
140.69

1.00
139,27

1.00
140083

1.00
151,39

1.00
139.48
1.00
140.55

1.00
140.04

1.0
0.1

-2

n
8

1.0
140.2

1.00
139.41

1.00

138.22

1.00 -
138.74

1.00

140,55

-1.00

138.95

. <1.00
1800

1.00

15.92

1.00
16.40

1.00

15.86

1.00
15.89

1.00
15.76

1.00
16.00

1.00°

16.19

1.00
15.96

1,00
16.25

1.00

16.11 -

1.00

"16.02

1.00.
16.06

T 1.00

16,42

1.00°

16.34

1.00
15.99

1.00 ..

16.34

1.00
16.32

-



HO.
nNO .
NO.
tio.
" NO.

NO.

MU
NO.

Ho.

NO.
0.

NG.

NO.
0,
NO.
NO.
M0,
HO.
MO.
ro.

NO.

51
-1.00
-1.00
14,16

52
-1.00
~1.00
14,05

-1.00
-1.00
14,23
54
-1.00
-1.00
14,14
55
~1.00
-1.00
14.09

-1.,00
-1.00
14,06
57
1.00
-1.00
14,22

1.00
-1.00
14,21

59

1.00
~-1.00
14,17

1.00
-1.00

. 14011

61
1.00
-1.00
14,19

1.00
-1.00
14,18

1.00
-1.00
14.01

64
1.00
-1.00
14,05

-1.00
-1.00
14.21

-1.00
-1.00
14,25

-1.00
-1.00
14,18

-1.00
-1.00
14,23

-1.00
-1.00
14,26

-1.00
~1.00
14,20

-1.00
-1.00
15,02
72
-1.00
-1.00
14,16
73
1.00
-1.00
14,30

l.oo
-1.00
14,28

1.00
-1.00

14,12

VT e

~1.00
-1.00
=-1.00

1.00
-1.00
~1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
~-1.00
~-1.00

1.00
-1.00
-1.00

~-1.00
-1.00
-1.00

1.00

-1.00
-1.00

-1.00
-1.00
~1.00

1.00
-1.00
-1.00

-1.00

-1.00.

-1.00

1.00
-1.00
-1.00

-1.00

=1.00

-1.00

1.00
-1.00
-1.00

--1.00
~1.00

-1.00

1.00
-1.00
-1.00

‘-1.00

-1.00
~1.00

1.00
-1.00
~-1.00

"=1.00

-1.00
~1.00

1.00
-1.00
-1.00

-1.00
-1.00

-1.00

TARLE 2.5-2R (CONT.)

42,50
1.00
30.92

18.50
1.00
34,08

42,50
1.00

h2.01

18.50
1.00
28.31

18.50
1.00
30.11

42.50
1.00
22,73

18.50
1.00
43.81

42.50
1.00
29,47

42,50
1.00
27.98

18.50
1.00
25.32

42.50
1.00

73.71

18.50
1.00
29.96

18.50
1.00
37.39

42,50
1.00
60.71

18.50
1.00
23.84

42.50
1.00

18.74

342,50
1.00

22.70

18.50
1.00
19.98

42.50
1.00

o 27.24

18.50
1.00
18.67

18.50
1.00
22.55

42,50
1.00
18.76

18.50
1.00
29,97

42,50

1.00.
25.78 .

42,50
1.00

© 32,25 .

T-l.00

1.00
15,65

=1.00
1.00
17.84

-1.00
1.00
12.61

-1.00
1.00
13.85

~1.00

1.00
14,73

-1.00
1.00
23.35

-1.00
1.00

1344

-1.00
1.00
19.80

-1.00
1.00
14,74

-1.00
1.00
16.h8

-1.00
1.00
16.59

~1.00
1.00
8.56

-1.00
1.00
- 9.48

-1.00
1.00
13.40

1.00
1.00

10,17

1.00
1.00
18.50

1.00
1.00
11.07

1.00.

1.00
13.45

-1.00
-1.00
45,56

-1,00
-1.00
51.91

-1.00
-1.00
Sh.61

-1.00
-1.00
42,16

-1.00
-1,00
bt , 84

-1.00
-1.00

-46.08

-1.00
-1.00
57.25

-1.00
-1.00
59.27

-1.00
-1.00
42.72

-1.00
-1.00
41.80

-1.00
~1.00
30.30

-1.00
-1.00

" 38.52

-1.00
-1.00
46.87

-1.00
-1.00
.11

-1.00
-1.00
34,01

-1.00
-1.00
37.24

-1.00
-1.00
33,77
-1.00
-1.00
33.43

-1.00

1.00
122,36

1.00

o 12n.04

1.00
123.57

\

1.00
126,68

1.00
123.40

1.00
122.93

1.00
121.49

1.00

125.11

1.09
123.61

1.00
122.97

1.00

124,37

1.00

123,52

1.00
122,56

-1.00
122,37

-1.00
124,45

-1.00
122.62

-1.00
1254.42

-1,00
123.97

-1.00
124.80

-1.00
123.62

-1.00

123.53

-1.00
123,85

-1.00
139.78

-1.00
138,22

-1.00
140,30

-1.00
139.70

-1,00
140.92

-1.00
139.42

-1.00

139.06

-1.00
137.31

-1.00
141.50

-1.00

139,72

-1.00
139.08

~1.00

140.66

-1.00 "’

139.50

-1.00
138.45

1.00
138.41

1.00
150.84

1.00
138.67

1.00
140.78

1.00
139,21

1.00
137.81

1.00

140,03

1.00

o 181,13

1.00
139.94

1.00
139.82

1.00

140,00

1.00
16.16

1,00
15,85

1,00
16.30

1.00
16.12

1.00
16,23

1.00

16.03

1.00
16.39

1.00
16.04

1.00
16.36

1.00
16.19

1.00
15.96

1.00

16.06

1.00
16.32

1
J

A



0.

0.

76
1.00
-1.00

14,09

1.00
-1,00
16,30

78

1,00
-1,00
14,21

1.00
-1.00
14.18

1.00
~-1.00
14,16

1.00
-1.00
13.81

-1.00
-1.00
13.72

1.00
-1.00
14.04

34

1.00

-1.00"

14.08
85
1.00
-1.00
14,17

1.00
-1.00
13.67

1.00
~1.00

13.65 -

338
1.00
-1.00
13.71

-1.00
-1.00
13.83
90
--1.00
-1.00
13.86
91 )
-1.00
-1.00
13.92

-1.00

~-1.00

14,07
93

-1.00
-1.00
14.16

-1.00
-1.00
14,03

-1.00
-1.0¢0
14,01

-1.00
-1.00
13.67

1.00
-1.00
15,41

1.00
~1.00
14.44

1.00
-1.00

14,23

1.00
-1.00
14,25

-1,00
~1.00
S5k.20

-1.00
-1.00
53.60

-1.00
-1.00
53.60

~-1.00
~1.00
53.60

~1.00
~1.00
52.00

-1.00
~-1.00
53.80

-1.00
~-1.00
54,70

-l.00
-1.00

53.90

-1,00
~1.,00
55,40

1.00
1.00
~-1.00

~1.00
1.00
-1.00

-1.00
1.00
-1.00

1.00
1.00
-1.00

1.00
1.00
-1.00

-1.00
1.00
-1.00

-1.00
1.00
-1.00

1.00
1.00
-1.00

1.00
1.00
-1.00

-1.00
1.00
-1.00

~-1.00
1.00
-1.00

1.00
1.00
-1.00

1.00
1.00
-1.00

~1.00

1.00 -

-1.09

-1.00
1.00

=1.00

1.00
1.00
-1.00

1.00
1.00
-1.00

-1.00
1.00
-1.00

-1.60
1.00

-1.00

1.00
1.00

. -1.00

1.00
1.00
-1.00

=1.00
1.00
-1.00

-1.00
1.00
~1.00

- 1.00

1.00
-1.00

1.00
1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00

" -1.00

1.00
-1.00
-1.00

-1.00
-1.00

-1.00

1.00
-1.00
-1.00

-1.00
-1.00

. =1.00

1.00
-1.00

-1.00

-1.00
-1.00
-1.00

1.00 .
-~1.00

-1.00

-1.00

-1.00
-1.00

1.00

-1.00

-1.00

~1.00
-1.00
-1.00

1.00

-1.00
-1.00

-1.00 -
-1.00

-1.00

1.00
-1.00

-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
~-1.00

1.00
-1.00
-1.00

.=1.00

-1.00
-1.00

1.00

-1.00.

-1.00

-1,00
-1.00-

-1.00

1.00
~1.00
o 31{00_

TTrARBE T.s-an (ront.)

18,50
1.00

22,50

42,50
1.00
19,01

18.50
1.00
18.15

18.50 .
1.00
18.30

82,507
1.00
28.37

18.50
1.00

121,72

42.50
1.00

42,50

" 1.00

18.08

18,50
1.00
17.18

52,50

1.00
21.25

18,50
1.00
18,35

18,50 °

1.00
16.64

42,50 .
1.00°
21.06

18,50

1.00
20,43 .

- 42,50

1.00
36.47

42.50
1.00
25.06

18.50
1.00
29,31

42.50
1.00
24,77

18,50

1,00
22,10

18,50
1.00
19.01.
42,50

1.00
27.75

18,50

-1,00
.7

42,50
-1,00
29,31

42,50
-1.00
20.61

18,50
1,00 -

23,08

1.00
.00
10,97

1.00
1.00
11.02

1.00
1.00
12,29

1.00
1.00
11.04

1.00
1.00
16.64

1.00
1.00
12.94

1.00
1.00

1.00
1.00
13.61

1.00
1.00
8.17

1.00
1.00
16.638

1.00
1.00
9.22

1.00
1.00
8.13

"1.00

1.00

+11.90

14,55

1.00
1.00
8.56

1.00
1.00
8.50

1.00
1.00

1011

1.00
1.00

S 7.24
- 1,00

‘1.00

©21.80

1.00
1.00
15.38

1.00
1.00

13.11

-1.00

-1.00
33.47

-1.00
-1.00
30,43

-1.00
~-1.00
30.43

~1.00
-1.00
29,34

~1.00
-1.00
45.01

-1.00
-1.00
34.66

-1.00
-1.00

-1.00
-1.00

24,77

-1.00

-1.00 -

32.95

~1.00

~1.n0
27.57

-1.10
-1.00

48,93

-1.00

-1.00
34,91

-1.00
-1.00
37.37

-1.00
-1.00
39.31

-1.00
-1.00
30.65

-1.00 .

-1.00

27.51

~1.00
-1.00

- 38.86

-1.00
-1.00

41,70

~1.00
-1.00
51.11

=1.00

-1.00
35.98

-<1.00
-1.00

36.19

-1.00
123.76

-1.00

125.86

-1.00
121.75

-1.00
124,58

-1.00
127.22

-1.00

126.74

-1.00
124,61

-1.00
125.37

-1.00
125.65

-1.0%
126.33

-1.00
125.19

-1.00
126.40

-1.00
126,48

-1.00

124,48

-1.00
126.73

-1.00
125.10

-1.00
126.13

-1.00
125.94

-1.00
125,08

-1.00
124,95

~-1.00

124,73

-1,00
123,98

-1.00
127.16

140,00

1.00
1h2.36

1.00
137.65

1.00
150.48

1.00
143,38

1.00 -

143,21

1.00
140.82

1.00
151.79

1.00
141.53

1.00
142,28

1.00
141.06

1.00
142,62

1.00

2,70

1.00.
140,50

1.00
143.23

1.00
WM1.47

1.00

142,50

1.00
142,26

1.00
140.88

1.00
141.59

1.00
141.38

1.00
140,28

1.00
143,93



NO, 101
1.00 -1.00
«1.00 -1.00
19,35 54,590
NO. 102
1,00 - -1.00
~1,00 -1.00
.40 54,70
NO, 103
1.00 -1.00
-1.00 -1.00
.01 54,60
NO. 104
1.00 -1.00
~1,00 -1.00
14,18 54,70
NO. 105
-1,00 -1.00
-1.00 -1.00
.45 S4.40
NO. 106
~1,00 -1.00
~1.00 -1.00
14.37 55.00
N0, 107
-1.00 -1.00
~-1.00 ’ -1.00
14,37 S4.70
NO. 108 -
~1.00 -1.00
~1.00 =-1.00
14.22 55.20
NO. 109
-1.00 -1.00
-1.00 -1.00
14,48 54.50
NO. 110
~1,00 -1.00
-1.00 -1.00
14,44 55.40
ti0. 111
-1.00 -1.00
-1.00 -1.00
16,24 56,70 °
No. 112
-1.00 -1.00
-1.00 -1.00
14.10 54.20
M. 113 .
I -1.00 -1.00
1.00 -1.00
13.99 52.60
H0.  11b .
-1.00 -1.00
1.00 -1.00
14,05 52.80
. 115
~1.00 ~1.00
1.00 -1.00
13.64 53.30
HO. 116
-1.00 -=1.00
1.00 -1.00
13.64 55.80
0. 117
~1.00 -1.00
1.00 -1.00
13.75 52.00
Ho. 118
-1.00 -1.00
1.00 -1.00
13.72 52.40
H0. 119
~1.00 ~-1.00
1.00 -1.00
13.74 53.40
MNo. 120
-1.00 -1.00
1.00 - =1,00
J 13.68 52.20
NO. - 121
1.00 -1.00
1.00 -1.00
- 13.73 52.20
122
1.00 -1,00
1.00 ~1.00
14.00 S4.00 -
123
1.00 -1.00
1.00 ~-1.00
13,60 53.40 -
124
1.00 -1.00
1.00 -1.00
13.79 52,50 .
125
1,00 -1.00
" 1.00 -1.00
13.98 52,90
126
~1.00 -1,00
1.00 -1,00

13.52 51,20

-1.00
1.00
-~1.00

~1.00
1.00
~1.00

1.00
1.00

-1.00

1.00
1.00
-1.00

-1.00
1.00
-1.00

-1.00
1.00

-1.00

1.00
1.00
-1.00

1.00

-1.00

~1.00
1.00
-1.00

-1.00
1.00
-1.00

1.00
1.00
~-1.00

1.00
1.00
-1.00

-1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
~-1.00

1.00
=-1.00
-1.00

-1.00
~-1.00
-1l.00

-1.00
-1.00
-1.00

1.00
-1.00
~1.00

1.00
-1.00
~1.00

~1.00
~-1.00
-1.00

~-1.00
~1.00
-1.00

1.00
~1.00
~-1.00

1.00
-1.00
-1.00

~1.00

-1.00
-1.00

-1.00
~1.00

-1.00
hane. et i sl

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00

-1.nNn
aeuy

-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

~-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.0¢0

1.00
-1.00
-1.00

1.00
-1.00

" -1.00

-1.00
-1.00
-1.00

~1.00
-1.00
-1.00

1.00

-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
~1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00

AL

-

TABLE 2.5-2R (rout,)

h2.50
-1.00
35.69

18.50

-1.00
23,99

18,50
-1.00
19.60

h2.50
-1.00
23.78

18.50
-1.00
43.46

42,50
-1.00
39.19

h2,50
-1.00
22.77

18,50
-1.00

38.37

42,50
-1.00
31.99

18.50
-1.00
32.06

18.50
-1.00
22,87

42,50
-1.00

30,47

18.50
1.00
21,39

42,50
1.00
19,50

42,50
1.00
19.35

18.50
1.00
19,86

18,50

1.00
15.15

42.50
1.00
23.29

18.50
1.00
21,73

42,50

1.00
20.00

18.50
1.00
22,17

42,50
1.00
17.95

42.50
1.00
18,74

.18,50

1.00
25,05

- B2;50

1.00
21.07

18.50
1,00

16,77

1.00
1.00

17,21

1.00
1.00
13.14

1.00
1.00
8.60

1.00

1.00
20.89

1.00
1.00
8.15

1.00
1.00
20.56

1.00
1.00
9.46

1.00
1.00

7.35
1.00

1.00

11.17

1.00
1.00
8.31

1.00
1.00
.99

1.00
1.00
9.98

1.00
1.00

" 6.06
1.00 -

1.00
12.76

1.00
1.00
9.66

1.00
1.00
8.85

1.00
1.00
7.79

1.00
1.00

'11.60

1.00
1.00
9.58

1.00
1.00
10.14

1.00
1.00
12.05

1.00
1.00
11.24

1.00
1.00
12,59

1.00
1.00
8.71

1.00-

1.00
10.00

1.00
1.00

_b.n8

~1.00
-1.00
52.90

-1.00
-1.00
37.13

-1.00
-1.00
28,20

-1.00
-1.00

Wb 67

-1.00
-1.00
51.61

-1.00
126,15

-1.00
125,03

-1.00
124,14

~1.00
125.79

~1.00
124,22

-1.,00
126.07

-1.00
124,75

-1.00

126.64 -

-1.00
125.81

~1.00
125.33

-1.00
122,86

-1.00
122.73

-1.00
125.47

-1.00

1127.03

-1.00
123.18

-1.00
123.67

-1.00
124,85

-1.00
122.93

-1.00
123.89

-1.00
126,58

-1.00

125.50

-1,00
122,42

~1.00
123.19

-1.00
122,10

1.00
12,90

1.00
141,67

1.00
140,67

1.00
142,29

1.00
140.80

1.00
142,83

1.00

181,32

- 1.00
183,35

1.00
141,24

1.00
143,56

1.00
138,64

1.00
141.29

1.00
143,07

1.00
138.82

1.00
139,30

l.00
140,71

1.00

138,45

1.00
139.60

-1.00
139,09

“1.00
137.33

1.00
16.34

1.00

15,85

1.00
15.90

1.00
15.81

1.00
16.03

1.00
15.63

1.00
15.67

1.00

15.86

1.00
15.51

1.00
15.70

1.00

16.39

1.00
15,78

1.00
15.58

1,00
15.90

1.00
15,22

"l




HO,

Ho.

HO.

NO .

MO .

MO,

HILN

Ho.

1o.

to.

1o.

ne.

Ho.

0.

0.

NG .

NO.

NO.

NO.

NO.

gle38

1.00
1.00
13.40

1.00

l1.00
13.65

13.88

- 145

-1.00

14.29.

1.00
~-1.00
14,41

17

1.00
-1.00
14,21

148

1.00
-1.00
14,27

1,00
-1.00
14.48

150

1.00
-1.00
14.46

1.00
-1.00

e

-1.00

~-1.00
51.80

-1.00
-1.00
52.40

-1.00
~1.00
53.80

-1.00
-1.00

53,00

-1.00
-1.00
53.00

-1.00
~1.00
53.50

-1.00
-1.00
53.00

-1.00
-1.00
53.60

-1.00
-1.00
53.20

-1.00
-1.00
53.20

-1.00
-1.00
53.00

~1.00

-1.00
53,70

=1.00

-1.00
52.90

-1.00
-1.00
53.80

-1.00
-1.00
53,30

-1.00
-1.00
52.90

-1.00
-1.00
52.90

-1.00
-1.00
55.u0

-1.00

-1.00

54,30 -

-1.00

-1.00

53.50

-1.00
-1.00
55.00

-1.00
-1.00
55.10

-1.,00
-1.00
54,30

-1.00

-1.00
55.10

~-1.00
-1.00
5&.00

1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
~1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

1.00
~1.00

~1.00

-1.00
-1.00
~-1.00

-1.00
-1.00
-1.00

1.00

-1.00

-1.00

1.00
~1.00
-1.00

-1.00
-1.00
-1.00

~1.00
-1.00
-1.00

1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

~-1.00
-1.00
-1.00

1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

1.00
-1.00
-1.00

~-1.00
-1.00
-1.00

-1.00

-=1.00
-1.00 -

1.00
-1.00

~ -1.00

-1.00
~1.00
-1.00

1.00
-1.00
-1.00

"-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
~1.00

1.00
-1.00
-1.00

1.00
-1.00
~-1.00

-1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
-1.00

1.00

-1.00

-1.00

-1.00
-1.00
-1.00

1.00
~1.00
-1.00

-1.00
-1.00
-1.00

1.00
-1.00
-1.00

-1.00
'1.00
-1.00

1.00
1.00
-1.00

-1.00
1.00
-1.00

1.00
1.00
-1.00

-1.00
1.00
-1.00

1.00
1.00
-1.00

-1,00
1.00
-1.00

.

TARLE 2,528 (£NVT.)

18,50

1.00
20.93

42,50
1.00
20,95

18,50
1,00

" 21,80

42,50
1.00
16.89

42,50
1.00
22.02

18.50
.1.00
14,29

18.50
1.00
14,51

42,50
1.00
14,70

18.50
1.00
13.69

42.50
1.00
10.89

18.50
1.00
15.40

42,50

1.00
11.00

h2.50
1.00
11.31

18.50
1.00
146,43

42,50
. 1.00

“1h.57

18.50

1.00.

13.77

18.50
1.00
14,45

42,50
1.00
12.90

18.50
1.00
42,25,

42.50
1.00
51.44

42,50
1.00
63,12

18.50
1.00
53.42

42,50
1.00

'51.32

18.50
1.00
39,66

13.50
1.00
52.u9

.00
t.00
7.83

1.00
1.00
7.94

1.00
-1.00
8.22

1.00
-1,00
"9.85

1.00
-1.00
S5.42

1.00
-1.00
5.85

1.00
-1.00
5.23

1.00
-1.00
5.29

1.00
-1.00
4.20

.1.00
-1.00
10.00

1.00
-1.00
h.36

1.00
-1.00
8,92

1.00
~-1.00
4.37

1.00
-1.00
5.93

1.00

-1.60

5.52

1l.00
-1.00
h.76

1.00
-1.00
4.02

1.00
~1.00
11.76

1.00
1.00

. 29.97

1.00
1.00
53.18

1.00
1.00

46,95

1.00
1.00
b6.57

1.00
“1.00
42.72

1.00
1.00
48,73

1.00
1.00

51,93

-1.00
-1.00
28.75
-1.00
-1.00
28.38

~1.00

-1.00

-30.02

-1.00
-1.00
26.70

-1.00
~1.00
27.43

=1.00

-1.00 -

20.13

-1.00 .

~1.00
19.74

-1.00
-1.00
19.99

-1.00
-1.00
17.88

-1.00
=-1.00
20.89

~1.00

-1.00°

19.76

-1.00
-1.00
19.92

-1.00
124,00

-1,00
124,00

-1.00
123,95

-1.00
123.17

-1.00
122,83

~-1.00

123,87 |

-1.00
122.29

-1.09
124,40

-1.00
124.01

-1.00

121.88

-1.00

"123.55

-1.00

124,11

-1.00
122.85

-1.00
124.77

-1.00
124,12

-1.00
122,03

-1.090
123.10

-1.00
123,96

~-1.00
126.09

-1.00

123,10

-1.00
126,24

-1.00
126.17

-1.00
123.52

1.00
139,42

1.00
139.64

1.00
140.06

1.00

139,02

1.00
138.70

1.00
139.88

1.00
140.43

1.00
139.44

1.00

140,19

1.00
133.64

1.00

140.86

1.00
160.24

1.00
137.78

1.00

138.88

1.00
139.85

1.00

142.76

1.00

- 139,48

1.00
142.84

1.00
142.83

1.00
160,71

1,00
142,72

1.0n
©.139.92

1.00
15.h1

1.00
15.63

1.00
16.11 .

1.00
15.84

1.00
15.86

1,00
16.00

1,00
15.75

1.00
16.03

1.00.
15.83

1.00
15.71

1.00
15.87

1.09
16.07

"1.00
15,73

1.00
15.88

1.00
16.66 -

1.00
16.37

1.00
16.60

1.00
16.65

1,00

'16.60

1.00
16.83

1.00
16.39




NO.

NO.

NO.

NO..

- HO.

NO.

NO.

@S

1o.
NO.
Ho.
0.
MO,
to.
1.
io.
HO.
Ho.
NO.
Ho.
NO.
NO.
Ho.
Ho.

NO.

-1.00
-1.00
53.90

-1.00
-1.00
54.60

-1.00
-1.00
54.60

-1.00
-1.00
55.00

-1.00
-1.00
S68.20

-1.00
-1.00
54.90

-1.00 .

-1.00
55.10

~-1.00
-1.00
St.40

-1.00
-1.00
S5u.90

-1.00

-1.00
53,70

-1.00
-1.00
St.40

-1.00
~1.00
54.10

-1.00
-1.00
55.00

-1.00
-1.010
53.20

-1.00
-1.00
S54.20

-1.00
-1.00

.53.20

-1.00
-1.00
5%.00

-1.00
-1.00

-52.30

-1.00
-1.00
51.50

-1.00
-1.00
53.20

-1.00
-1.00
53.90

-1.00-

-1.00
53.30

-1.00

-1.00
53.10

-1.00
-1.00
53.90

~1.00
-1.00

53.20

1,00
1.00
-1.00

-1.00
1.00
-1.00

1.00
1.00
-1.00

~1.00
1.00

T -1.00

1.00
1.00
-1.00

-1.00
1.00
~1.00

1.00

1.00
~1.00

-1.00
1.00

.~1.00

1.00
1.00
-1.00

-1.00
-1.00
-1.00

1.00

~1.00.

~-1.00

-1.00
-1.00

-1.00 .

1..00
-1.00
-1.00

-1.00
-1.00
~1.00

1.00
~-1.00
-1.00

-1.00

-1.00
-1.00

1.00
-1.00
-1.00

-1.00
-1.00
~1.00

1.00
~1.00
~-1.00

~1.00
-1.00

~1.00

1.00

~1.00

-1.00

~1.00
~1.00

-1.00

1.00
-1.00
-1.00

~1.00
-1.00
-1.00

~-1.00
~-1.00

~1.00

CYARLE2,5-20 {FOMT.)

" 42,50

1.00
33.17

18,50
1.00
41.99

h2.50
1.00
53.82

42,50
1.00

" 50.85

18.50
1.00
56,97

42,50
1.00
47.85

18.50
1.00
56.11

18.50
1,00
56.85

42.50
1.00

40.31

18.50
1.00
35.37

42,50

1.00

9.80

42,50

1.00
17.28

1 18.50

1.00
13.71

42,50
1.00
19.51

18.50
1.00
29,19

18.50
1.00
14,70

42.50
1.00
14.54

18.50
1.00
38.79

42,50
1.00
9.38

42.50
1.00
12.84

18.50

1.00

16.06

42.50
1.00

19,21

18.50
1.00

11,36

18,50

1.00°
12.11

18.50
1.00

15.57

1.00

1.00
46.62

1.00
1.00
37.86

1.00
1.00
59.40

1.00
1.00
46.43

1560
1.00
45,54

1.00
1.00
35.60

1.00
1.00
43.56

1.00
1.00
41.09

1.00

1.00
50,22

1.00
1.00
12.95

1.00
1.00
11.03

1.00
1.00
5.52

1.00
1.00
7.66

1.00
1.00
7.35

1.00
1.00
16.01

1.00
1.00
h.82

1.00
1.00
26.61

1.00
1.00
17.06

1.00
1.00
14.25

1.00
1.00
5.26
1.00
1.00
10.20

1.69

- 1.90

5.83

-1.00
-1.00
79.79

-1.00
-1.00
79.85

-1.00
-1.00

113.22

-1.00
-1.00

107.27

~-1.00
-1.00

102.50

-1.00
-1.00
83.45

-1.00
-1.00
99.66

~1.0n
-1.00
97.94

-1.00
-1.00
90.52

-1.n00
-1.00
48.31

-1.00
-1.00
20.83

-1.00
-1.00
22,79

-1.00
-1.00
21.37

-1.00
128,42

-1.00
125.47

-1.00
125.58

-1.00
123.61

-1.00
121.61

-1.00
124.79

-1.00
121.98

. =-1.00
121.35

-1.00

121,67

-1.00
123.31

-1.00
122,75

-1.00
122,20

© ——

1,00
140.78

1.00
142.10

1.00
12,42

1.00
152,91

1.00
141.85

1.00
1h3.83

1.00
143,09

1.00
141,16

1.00
153.39

-1.00
138.36

-1.00
140,29

- -1.00

139,29

-1.00

136.53

.1.00
136.91

-1.00
139.56

-1.00
137.35

-1.00
140.93

-1.00
137.45

-1.00
136.61

-1,00
137.hh

-1.00
139,12

-1.00

- 133,66

1.00
16,36

1,00
16.62

1.00
16,8h

1.00
16.66

1.00
16.45

1.00
16.68

-1.00
15.94

-1.00
16.02

-1.00
16.06

-1.00
15.62

-1.00
15.86

-1.00
15.95
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12.99
244
1.00
1.00
12.53

1.00°
1.00
12.35

246

1.00
1.00
12,31
247

1.00
- 12.25

243

-1-00
1.00

-1.00
1.00
12,20
250
-1000 ’
1.00
12.76
251
- =1.00
1.00
12.40
252
-1000
1.00
12,19
253
" ~1,00
1.00
11,94
NO, 0OBS= 253

-1.00
-1,00
46.08

-1.00
-1.00

47.17
~1.00

-1.00
B7.45

-1000
-1.00
L5.47

~-1.00
-1.00
47.08

~-1.00
-1.00
45.88

’ -1000.
-1,00 . °

44,98

=-1.00

-1900

" 45.80

-1.00
-1.00
45,02

-1.00
-1000
46.75

'1.00 ‘

-1000
45.33

-1,00
-1.00

45,67

-1000
-1,00
45.88

- e et

42.50

- 1,00

23.95

18.50
1.00

22,04

42,50
1.00

. 39.7h

18.50
1.00
27.59

18.50
1.00
32,45

42,50
1.00
15,75

42,50
1000
28,91

42,50
1.00
26,32

18.50
1.00

.26.00

42,50
1.00
25,35

18.50
1.00
24,31

18.50
1.00
25,28

52,50
1.00
14,12

s g g o e e

1.00
1,00
4,20

1.00
1-00 *
5.01

1.00
1.00
.56

1.00
1.00
3.80

1.00
1.00
5.32

1.00

- 1,00

10.65

1.00
1.00
8.69

1.00
1.00
5.16

1.00
1.00
h.73 -

1.00
1.00
3.12

1.00
1,00
4h.88

1.00
1.00
2.63

1.00
1.00
7.39

-1100
-1.00

28.14
-1.00
-1.00
27.04

~1,00

" -1.00

44,30
-1000

-1.00.

31.38
-1.00

~1.00
37.77

© . -1.00

-1,00
26,40

-1.00
"1.00

37.60
-1.00
~-1.00
31.48

-1.00

~1,00

30.73

-1.00
-1.00
28,47

-1.00
-1.00

. 29,18
-1.00 .

-1.00
27.90

" -1.00

-1.00
21.51

-1000
123.46

'1.00
120,99

-1.00

. 125,54

-1.00
121,27

-1,00
121.59

-1.00

124.08

-1100
121,11
"1000
125.71

-1.00

122.61

‘1000 5

123,91

-1.00
125.15

[ d =]
D0

-1.00

136.98

-1.00
138,27

-1000
134.96

-1.00
139.88

"1000
135.03

-1000
135,33

-1.00

138.30

-1.00
134,73

"'1000
140.61

-1.00
136.64

'1.00

137.86

-1.00
133.96

-1.00

14,21

-1.00
14,20

. -i-oo

14.80

-1,00
13.97

-1.00

14,33

".’..00 ‘

13,76

-1.00
13,73

-1,00
14,22

-1,00
13.61

-1000
14.83

-1.00
14.03

-1.00
13.94

-1,00
13.80




X RSQR X
1. 0.9391
.3 0.96153

5 0.8817

6 0.8702
10 0.6199
14 0.3638
15 0.2994
17 0.8786
18 0.62653
19 0.8356
.20 0.8625
21 0.8618
23 0.8736
24 0.9024
25 0.8712
26 0.8057

. 27 0.9051

23 0.8307
.29 0.,9148
32 0.8922
35 0.6477
33 .0.8730
39 0.46G6G7

CONSTANT
.33.07959

RESIDUAL SSQ(BY DIFF,)=
CORRELATI0i! COEF.=0.3110

" IANALYSIS OF Y 1,

B COEF
4.8198
-8.8674h
4.0566
-6.2825
1.9673
-1.3121
2.6862
10.6041
-7.7368
7.809h

.9.5467

5.1987
-5.5957

. -3.0615

-9.8875
11.9793
h.5407
4.9796
3.6125
-6.G490
-4, 407Y
3.5318
-4,7729

MULT F DF1 DF2 RSQRs
0.657

19.13

1 DF_EACH VAR,

REGRESS10N

—

P

SE(B)
2.1093

. 2.6450

23

2.957h
1.8420
1.3051
1.3399
1.2767
4,.3120
1.74383
2.6363
2.9706
3.3275
1.9330
2,131h
S h.3417
2.3383

2.1621

2.0585
bk.553h
3.3233
2.3252
1.9433
1.2812

229

TABLE

2.5-3
MODEL FOR OPEN CIRCUIT

T
2.2849
-3.3519
1.3716
-3.4106
1.5073 -
-1.3524
2,1039
2.4591 -
-4.4538
2.9621..7
3,2136
1.5623
-2.8147..
-1.4363. .
-2.2773
$.2206 -
2.1001
2.4190
1.891h
-2.0007

. =1.895% -

1.8174
-3.7253 .

TABLE '2.5-4 -

RES.SS0/DE2
. 65.47633
0.1563107E 05, TOTAL S50=

VAR. S§5Q
0.357519F
0.769351E
0.128835E
0.796568F
0.155587E
N.125247E
0.303115F

- D.B1K116E
" 0.135836¢F

0.60N34LKE

"0.707139E

0.167142F
0.542517E
0.141277E
0.355130F
0.121930E
N.302016E
0.400700F
0.254975¢F
0.270105E
0,246010F
0.226177¢E
0.,950331E

-“REGRESS+ON‘HGDEL'FOR‘D+SCHARGE

AHALYSIS OF Y 2, 1 DF EACH VAR,

03

03
03
03
03
03
03
03
0n
03

03.-

03
03
03
03
0L

03

n3
03
03
n3
03
03

~ B COEF - E FORMAT

0.481933E
-0.886745E
0.405660F
-0.628252¢F
0.196730E
-0.181215E
0.268625E
0.10604K1E
-0.778685¢
0.7808h6E
0.954676F
0.519370F
-0.559577¢
-0.306154F
-0.983758F
0.119793E
N.45407HE
C.497969E
0.861258¢
~0.606049004K
-C.4h07451EF
0.353122¢%
=0.477295E

0.G5816LTE 05

B 'COEF - £ FORMAT

01
0l
01
01
01
01
01
02
01
01
01
01
01
01.
01
02
01
01
ol
ni
01
01
a1

* SQUARED CORRELATION COEF.

X RSQR X B COEF SE(8B). S - vAR, SSQ
-2 0.9120 4.3962 1.0785 h.0763.7%  0.190113F 03 0.439629€ 01
3 0.971h -4,1245 1.2575 -3.2795 .. 0.123080% 03 -0,412452E 01
5 03.9659 -4.6527 2.2519 . =2.0439: - 0.577980F 02 - -0.469273F 01
6 0.8260 -5,1181 0.6500. .. ' -7.8731 0.709205% 93 -0.511215% 91
7 0.9160 -2.9218 1.5536 -1.8805.°  0.hOKG37E 92 -0.28218¢5E 01
3 0.9701 6.5355 1.2306 5.351h | ° D.327661F 03 0.658552r n1
10 0.600% -1.6855 0.5202 -3.2397.. ] 0.120985% 03 ~0.168557E 91
11 -0.9431 h.1199 0.9133 . h.4837- .. 0,230021E 63 0.411995% 01
15 0.3667 “1.,8656 0.5439 3.3986 - 0,132159E 03 0.186562% 01
.17 0.3250 . 4.4568 1.4630 . 3.0359:.°, 0.105452E 03 0.44553hE 01
13 0.8467 ~7.1580 1.1159 ~5.4142° . 0,70727E 03 -0.715802F 01
19 0.3885 10.89389 1.308n - 8.3296. - 0.793345E 03 0.108989F 02
25  0.8943 -7.8320 1.9538 - =3,9982.... 0.132897E n3 -0.733205E 01
29 ' 0.9050. 3.1759 1.7626 1.3013 - 0.371450E 02 0.317594F 01
30 0.9048 8.6580 1.4723 5.8806 . 0.395G6GLE 03 0.865209E 01
31 0.7976 2.0218 0.7520 2.6883 ;. 0.326922E 02 0.202183E 01
33 0.9429 -6.5115 1.4463 -4.5021 - 0.231903E 03 -0,651159F 01
© 34 0.8898 -3.5582 0.3442 -4.2144 ©. 0,203215E 03 -0.355823F 01
36_ 0.8929 6.7630 1.6630 .. 4.0666.. 0.1839211E 03 0.676302E 01
37 0.9333 - 4.5809 2.1355. 2.14850.7-  0.526449E 02 0.453095E 01
40 0.9288 4.7456 1.6860 - 2.8147-°  0.906465F N2 0.475563E 01 .
k1 0.8002 " =1.,7357 0.9795 =1:7720:0 0.359274E 02 -0.173571F o1 . N
© 42 0.7931 0.9513 0.6212 . 1.5313.57 0.268297FE 02 0.951318E o0
" 43 0.9183 -2.7359 1.4742 -1.8558 .- 0.39L075E 02 -0.273598E 01
- 44 0,8390, - -2.1586 1.3550 . ~1.,5930.- 0.290360Ff 02 _ -0.215865E 01
45 0.9048 ©2.2580 1.7615 1.2818° 0.188005E 02 0.225806E 01
46 0.9158 . 2.1905 1.6812 1.3029.% . 0,194227E 02 0.219050E 01
47 0.9113 .. 2.6141 -1.8231  : 1.43387:  0.235241E.02 0.26141G6E 01
48 0.8749 2.0386 1.5351 . 1.3279 0,2Nn1766E 02 0.203351E 01
P _ . , } T o .
| .7 CONSTANT MULT F DF1 DF2 RSQR+ ~ RES.SSA/NF2 _ " +SQUARED CORRELATION COEE,
25.56338 73.56 29 223 0,905 - 11.4414K0 : o '
RESIDUAL SSQ(BY DIFF.)= 0.2551434F 0K, TOTAL SSQ= 0.2695986EF 05
. .. CORRELATION COEF.=0.9515 i e s e o o » , e e <+ een e




N

ANALYSIS OF Y

WwoOrUiw N =X

RSQR - X

0.
0.
0.
0.
0.
0.
0.
0.
00
0.
0.
0‘
0.
0‘
0
0.
Q.

0

9675
9221

9565 .

9216
9567
8677

9701

3850
330k
776h
3336

8379 -

8933
3164

«9368. -~

89317
9160

.9060
0.
'0.
- 0.
0.

9169
Sh20
9170
8114

0.8133

0.
0.

8323
9441

3, 1 DF EACH VAR.

TR TP e
A et

TABLE 2.5-5
_ REFRESS!ON MODEL FOR COMBINFD GAS

T

VAR, S§S8N

COMSTANT
52.34271
RESIDUAL SSQ{BY DIFF.)=
CORRELATION COEF,.=0,9008

B COEF SE(B) _ B COEF - E FORMAT
7.3630 3.3855 2.1743 0.445062F 03 0.736301F 01
5.3913 3.2881 - 1.6396 0.252968E 03 0.539139F 01

L =8.2681 2.9266. . =2.8250. 0.750986E 03 . .._=-0.826317E 01 . ..
7.0117 h.2601 1.6458 0.25L901E 03 0.701171F 01

-11.3031 3,0929 -3.65hh 0.125665E 0Ob -0.113031F 0?2

10.6566 3.3972 03,1368 0.925900F 03 . 0.106566E 02
5.5799 3.6376 - 1.5339 0.221397E 03 0.557991E 01
5.0929 1.5949 "3.1932 0.,9594L8F 03 " 0.509299E 01

©16.5992 75,0939 3.2586 C0.999161F 03 0.165992E 02
-=13.5905% 2.6494 -5.1295 0.2475885 nb -0.135905E 02

20,6982 3.071h 6.7390 - 0.427326F 0b 0.206982E 02

10.4592 3.2070 - 3.2613 0,100084E 04 . 0.104592E 02

11.1654 h,14386 © 2,5155 0.595h18F 03 0.111654E 02

-3.,9064 2.5535 <1.5297 - 0.220207E 03 ~0.3906h0HE 01

- =8.673h  _  3,2308 - -2.6846 ~0.678155F 03 -0.367345E 01

-L.7433 2,9834 -1.5872 D,237058F 03  =0.L74339E 01

- =23.6970 6,301 -3.7605 0.133067F 04 -0.236970F 02
-.10.5712 - 4,7837 £ 2.2098 0. B59R91F 03 0.105712E 02
h.1601 2.7085 1.5358 N.221968F 03 0.415011F 01

- 5.1968 S 2.4977 2.0306 0.407349E 03 .. 0,519685F 01

13.0281 . 5.4093 2,084 0.545810F 03 - 0.130231F 02
7.2093 2.9993 2.4036 0.543621F 03 0.720937F 01

~-3.533Y 2.2436 -1.5713 0.232337E 03 =0.3533h0F 01

-7.3229 14,9176 © -1.5908 0.238122E 03 -0.722299r¢ 01

-6.6008 . h.1931 % -1.5763 0.233314E N3 -0.6G60981F -01
MULT F DF1 DF2 RSQR+ RE5.SS0/NF2 ~* SQUARED CORRELATION COEF,
39.09 25 227 0,811 94,09547

D.2135967F 05, TOTAL $SN= 0.1133260F 06

T Ly
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TARLE 2.5-6
PREDICTIONS BASED OH ORIGIHNAL DATA (OPEH CIRCUIT)
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PREDICTIONS BASED ON ORIGINHAL DATA

(CONRIHED GAS)

[DUALS AND PREDICTIONS

N~ A A A~ A A A A A A A A A AR

)

)

)

)

)

. ]

)

D

]

Q
| AA—‘-;?;
D

D

)

)

P

: . i
ONOVITRRIIFMONMARNADANANIADLINO IANL S DaM PP ODNO NI I DDNDO~OIDAANDINNANNANDAONDNRI DD INOONNOPR~FNOMNDONQDDNGMN INDNMAN NAAN AN IS NDONMNSO DD
““856502632098208621628“563898700268166168855569“12Q991“239“6707989“9“182321957667‘5677“53129“ NN NNASNOONNANNIOND IR ANDP I N T O
;rOIOND LT RALTOANNADINMRAOMONOMN—ANIODN ANNADDOAAN-2N.0 FONACNND FODONNDADOANAND R LINNOACNINS~OPCNODN L OTRANOE A DD OORD-4N FOLIDDO~NANNNN O 0P DNN
~ANORDOROIMINNDIND—OINTRONTOCNNR~AIDVLTOITI~ORDNNNAMNONRDORNANND ORI ONSTAONPINDOPOOD T NN RO~ NN ~4NNLS ~ANNNNOMS~AM MO NODIOMN~AD DM DR
6500250“792737970257“1“12759177“85“38569222359“0“559651329“2323263320029551586511“31585969“7963112“987“989689693520001930600,

C M SN O NNNSONINOONOOMRDIN~ODNOR~MM=ONOFNOVND SO0 ITINO L INDOMNADIDOFR~ARNOR~-NTION-ITNITO~NOOP~AD IOMNODONPID-TDVPPDAMTOONI OO DOM 4D ONADA4ND DN
NOON D VOMAT 0T O~A~A~NNT P DMOO~MAIFONIDINONDONANPR~GONDA~FDINRPOONMNANNIMOLIROCO~PRNOMAQIPNMNNNOADD~4~4NRNAMND~—O NG FNANNIRIR~NDO~D~aPD
(9060000008000 0000000 006000000 0e0eees t0sesettiscttotossssen 9009000000000 0000000000000000000000300000000080000C0 9000000000900 0as0coe
NOVLDAARADOPAN~IMARDANNANMNOILTIONT OOONODDNINSS 4D ~DRIND AT ANIRNAARIANSNOAINOINDPLDPILINDRAAGNRNONONRAINPAIDOOIVDPIM-OMNIOMA~ANIOODINIINNLIDIL0N)
NI~FOPONONOA~ARINANTDDONLAOOMNONOALTR~IDINI~ODLIDOODVOL~DIODNADDDVRDIONNODOANNNNOOAFNFMIDDOVANNT IIOMNOIAONSONIONRIIN PN ~ANMNOOANTISORNDI IO~ P~
ACVDUND T~ D ORIN L 2N B ODDODO~NNDBDOP NS FINNA I~ FTADDONLTNIOOOI~NNNMNNA LT S OOANNDDOOOOQO~N~4~4NNNST IS LILANDNNNOODO O DPRROD~N NN S TS LNONOINT- DD

-ttt A A N NN NN NN AN S 332U NI 00 00 NN 0N OV CNOR OV T8 O 08 —4 44— = (NN NN NN N N NN O SN NN O NN NN NN N NN NN NN NN NN T O amaaamamamam ayg

. B ot ol =d = 8 ol o8l ol ot ot G —— -

- RESIDUALS

DNINNAGO~ANO L IM DDA NT A4 IDIOINLOIINANIOOINNNANDIANCTNONNRNODDDI DR AMROI A~ INA4AQODO AT INNNC-NOIODNIODR SNONSNACDNIODNNF ONAIDNANICRIINIO SN
WNDN I OUND T~ SANO P ND~AN~4NNNNN S OOOONOR~DO~ORITMINMFOD~OTNNN0 I ~MNIONMONON~O OO0 LT IOARNDNNONMANINORDO N ~OMO~40DMMODON GNOP U M FNNNDNNSANOCNDON-ON
O NN N NP et ANO PO i 3 T ONHODDNNAOINNNRONNAN DD N T PNDNMAOMN DM O T MDD L OMOBANNNOAP VAN A DONONA~4 OO OM O DI MAMONOMOND O OMONONDI~O JFOMONORN S
P 2B TS S SO PCIEPECETE00CCRCICEORICITINEPPEI VOO PO OEOCEITES 0000006868000 000006060080 CIOIUNTCCEGERICEVRETITOTTOCEOEPTCED0CE0CECEERECIEOCEOCE0EDNO0CQEEPPO0 TS P VEECENOIENCCOCICIIOITS
Tt D~O00O0~40QO DD~ D40 4~NDMOO~4NODANIAAONAAATMAN~AAT O 400000 Q=HOM~INO~4O000000I~MO~ID00IQ0 0000000000000V~ QO D ~OI0QOIII~OAI~I~0O
x ] [} 1 (IR | " [} U I B I ] ! ) ) L I ) [ ] [ ) ] " [ | [ | 1 el 11 [} 11 1908 0 LI |
o : -
N

it ] (W]
~DONOADON ONOND O RN S M D~tmt § BN DN DO F OO PP~ RO~ ONP NN MD $ DN D OND LD T LNAMNOOONONRLDARONS IO ~MDIOOND ~F S ~OMN DTARANN QO O LR OO QP V=N R DN O
> Oh it 4 D O F O VT ot P AN DO 0 OV Ot NN D N O (VD P DU O 3 D T M (N0 DN MDY G (NI I N MO N DN DN M DN PP QO 0 NN 410 B0 F 4N O BND O 30V O L NI P DD D~ OUN P MDD MT NN DDt md Dt N D

- POVM~NMOMONTINL TDARMODVO~NMDONMANOSOTNDIMNDVDONNDFNDDONDDONOANRI~4NINFCDROCDD P INOPOAONDOISDINRARNNONNS D—ANNORNONM D QO MO NMO~IRAONANTAOARN~ADIDIN
NDDODOR OO DOP VO IR VNONDORONAOVDVINNS G TNNN VRN L DOONO~~1ODOO~NOHHONAS T INONNDIMNININOOITMIOOH I OOINIONOLIONTLITNNNSO TVNL S OBONOOID-DO o

LW PG EEL 00000 PC000L0CEOCPPCERPRSISIETEITSOEOECEESIDNOEETLTEIC00OCCEOCCICECEEEEEGCE0ICEISROITBIETOLIIOLIIBGICOEDOEDPREIOEESIPLEPBEPOOECOOEDD0CGIGISIVIERNEICEOERSIIEOENNE COQEOIIOOEOTOIEIOEIOPTPOIITITDTES
. emmMMMMIMMOMMMm.S

MOANNOMIILTINII IS IIINOANMAOAAMNOAONONMOOMOT S ST T ILIMIT I LT VNN IO NN NN NN O OO 0N OO OO SN OO O OO 0N OO T 0NN TN NN O NN N O VNN N NN N O
w . . . . S h

-4 '
. }
.

L8805°725115“3833995061198307775107219“323031935751“5307“3‘151ee366779073873238938911‘k9“176976191937062“965390225735322272318
LLIN IO A4 MOMNMANDHONRDOOANNIS O NMOOODNONMYS S OVOO~1ONMOVSI 0L VOANPERMNONNOONIIOINOCGO~DIN—OOVITINCANTANNDAODDDMRAANDPNNGOMONNNO~AMONN N IRMONT
SO N O DO F 2 DO MO DOCVOMONTF R F N DO FNNDON OON 0O OO NDAN—N DN DR 2 NONN DN $ 2 ORONONTON NS M3 ONON P AN Pt - O U 40— 1N NI P Nt P (0 N D NO M D -0 O N
D83982“6375353336706128q863““2“7529“7337982087‘995171513539995“““875332998“Q11711““289701“99698578268653562503“12632709557‘671
x...............ﬂ......I...ll.l.'..l...l....l....O...Q....J.........'..."l.‘............".."....".‘.......................
VAN S O et QONO OO MIO~O R ONNANONNSIOCOMNOOVOVON NI NMDOMO~MODON- S NN OMNONNNO O AN AP NB NN A OO O NOMNP 3 M MONO MOND O~ OQMMNOSPD ~OMDMONOD .S -
Ut~ P P N e e N e e e N R I R L N I R L A R N N L e L e L I N I I I B B o N AT N A N R BN B |

x ] L LI | " e R []

A t 1~ o~ (IR I B [} ~0 Lo Kol B BN RN BN B R 1 e

~.—— DO 2 ONM 2 DVDORNNAMMRONOM DO DD O M4 O~ N 3 ONOPORP DN 24T N GOM N O ND DD OGO ONM M O VDR OAO~~1F 3O 3 NMO N O~O DO VN ONINO NN D TONNNF QNN NN G D~
O PN N~ NN B0 D00 O OBt O F O D MO MR MO NN DO O NP NO DN MM PN N F DN MR OMNG INOMM T ONG Mt t3 F 0O 0TI 0RO CF D= N ODMO O~ $ O3 ING PN ON 3 INO—~MONNNP DO 0O MM o ~¢
WO NDONNAMRFNO T F O rdTHA D F IS AT~ RO = NO 3 O DO M~ MONMONOO~NODNVCANARPN L~ DOONMOND T OIDOC~A4NAOND MO DM NNA—NNTAMA DS 2 ONN NS F DO NI~ OOM @ OO
O 0O N T D NOON DN OO ON NN ONNM T DOOMDANG F N TONGOANNT ONAD DD CNODOMM 0N G 3~ DA NNNDON O 4 ONN <O RO-MNODDNMNINAC A O F-FON™ 2 ICDO L ODF P
P...‘..“...l.............l......l‘.‘.l.l‘....l.."..0....4......'....'...l‘.............I.......‘...l......................‘.
-t = OO F RN DO F O\ O DT At NN T O D Tt 3N DOO D ODO UV F N —AD P —AD DT 4~ ONO D 0D 3 NN~ NI NN O N\ 4 DB AN =4 A Dt BN DN =4 G 4 F NN NN N DN NN O 3 N NOMFONRDAMOOM S~ .1 O
P OO N D 1N F N F N NNIA TN E 2 OO0V ME $ N S 2N F AN NN $ DN N0 N $ NN 3 NN S 3NN AARNOMIMME I IM I MO T OOAMOEAMOANNMINNI OOMOIOMSE IONS IO MITONTOMNAMONONMNNN

1l

foY- Yol d=lolrdo1"1eol:Jeololeleleletol. Yololelel . JoToToTol. YoleloT JoloTs 0. Jols Yol JoTaTo Jatc X X 4 Jol: Jo N Nololo e Tolalelofolofolo folololololololalolololel dolalele L R ol bt 0 2s 2t b ol o ol lololoTole Y alalelolate e oL So L B s d ol L L 202
Pt e Yole et tols Yo letolaslaT=]. YalalaTo]l. YoTaTolol. Yolalol. Jololode Jal- Yais JolsToTalede Yo Jo T olo Yo 0 - X lele toTola lale faloolo lo [oloTo ool o Tolololelo Lo lalatelo Lol d o didodababiaicd yl i dolel Jolo JolelaloleloTolc Jolalalololololal, Jo T  JoloTol. 2o Ja o]
NTOMNOL DNOVNONTIONRCO~A~4~O0 OO FNPNOONNNN—NTNNOO~DONND~~HOTODNFNOONSHAIMNMOTOTINMOI~OND T MO O N O CH D O MO M NN LGP ONN DD 3 X3 NDN O
CNDOICCD T DBDNDOND AR AP VO L ODRONINOO R DONODONOINDAONONNTG D —DONNMDOMND~ONN IO INNNMM TP IMOVOONCNSTNRRMMONON RN —ANOONN D P PN COAN SN )
O 00900000 000000000 00s00000680socitesividseaocsostisotsiosesecisseidstdiseesotesnosceostdsisosnitersdnteloiiititedicnsesssosticee decosesessessossccocse
—OO T ANTNOPO PO N T NN~ mt FANNTUNN O OO O LN CUNVNC L DN 3 DO QM ON 3 NI O CNAO DO T 3O ONINM T ONOMOORN T Oran I~ M~ 3 AN D3 F- 0 Of Ded 4N OGN C F 4 PN NAO O N TN F O 3 (et
P OO N ANO DNNIN T M OIN TN OO~ MO FNMALT FNNANF BSOSO SOOI TNTITONTITNS T TOMI S OMMMT OMMS S IOOONTOITONAONNONSOOOONOINOONONT OO T LN T NONNNOMO AN O

'
i
.

B o Bl SO L @ 1 L P £ O 1 e NN o A P O O PNy ..




-t

TARLE 2.5-8 (COHT.)

e s e uee - . : ] - - ) T : w_hrp
s A A A TRTTRTTRTAT A A A A A A A e s ~ o~ A A A A a8 TATTRATTATTAT o af

NDODHDNDAL OO I L ONINDONAANNL OO FDODON L AN~ GO BN~ P ONP~ DT FNODONT R~ DI~ DINNN DO~ RRLOVO RO N3O~ DO ANI-~ A DRV D TP ADARDNNS DT T ANNAN N
. R DM T NO DO P PNDDND ND~ DA™ T MM OO~ NMO F~ 3 ODNODAN O N I MNNOONDVNI~DDDN I~ IFAOSINMON MO FONNONDONINAINIDIDROMNNS ISNIAMOANRAMI INAANNSNG T INFODAMD T N 4
DA e N DA A N~ N D D 0 2 D40 N e A O D OO OO ONNO N FNOTMDNANGBND FDINSNADNANLT ANOINNDIDT NN~ FANNMSOIODNMINNANM I DO-LIONAMINDIANNIO = I NNIAND P~
3 FIINE TN D D DS O DN O DO DN L OVt DOVD 0 F P DD DNORD DD RNNS DAL DOPRNDN INAR DO D PPN 3 RN O NA DA~ DNNNN AN DOD O FDNN I AADDAANNNN L DS D~ DA™~
NDIROMNO~ANDNAM D DN DONO AN NN NADONN S NOADNA4D A~ 0O DO DT OO~ IO NNAD S ONDINCONNODNDITBDIN S 2 TODDRISONIDHON—ANNINDNAD DN 4 GNDNSFTADI RO DNOD PPN D
ANAD AR~ DND OM F OO AN~ (0 (O [ mt 4N D DU 4 NV OV NN -4 O M OUVIND O 4 DN M D ON ONTRNDANCN D DIN=F NS FINA O ODADANNDANINNINT T NG IPNGHANO I AN IO DA ADAR I AN DNDI NN M
OODADANL D TAPNO DDt F 4L DI ANOOOONT FODL~NPROONDNNMON T~ NPNNDS IS DODOAD I ONANANSNMM 42 MTO-TNDDDNODVDANONMRADONAMI S AIRICRA-INNSITANDIONDI~ON
. 2 © 6 6006500085 6000s0C0 G000 C0O0000CCOESSETRREEDIDVIIVRCTCEEICTTHIOCOSIPIEDEEO 000000000 0000000000006 000380 0000000008060 00000008006000000000s00000000020
O g g A~ M AN T PA—D L OO F DIAARIONT D LDM~4FNONNN AL D~ D DV~ N PMN~L L LNSDADDONPADNDDNO L IDNNRFODO4= 2 DRROAD DD 9GNMOP DD 44N NP L~ DIONONAAN
DO AT D D AU D = D0 D DN M TN AND DD L F OOMP~ NN LN FPODRVI M F FDNDD AN DDA NN 4L 4L ANNNM DO $ 3 DANANORORPAONS -~ DRARARNAANN LI IDINNM L ANDRNN L DIOIRNS RANA N
999UOOO011111111122557777712“556778133““67878888990903#bb““4“555789001122222333“4“““““6h“555566666677777888858888900011x22133333
AN 3T 3132333233323 323433L2223LANNNNNNUANDGOOODOOI ISR DOARNRRRRRRCRRRRRIOITOII0IZOT0IVOQOIIIIDIVIIV00IV0Q0I0IIIIIIQIDIQO A A drd —dededrdrd~tded ~4

- gttt o e e O N NN NN N O N O O OO O N NN 03O0 O N OO OO O NN O N N N N IO 00 OO N NN NN N NN O3 0 N N O N N

. H
Q9571132Y09903900059““955566588753“9133463428639122918571678338386968579893958871413667771525112732783Q65908“1977665015871958957.
11913“707951985“05145“63065850888527363955487120729683“l722hA72b0350195902071515&385181173711182908016k751771823791567180370&329.
Dgzhlﬁk653631032036Q945210!9“8557137268Q59913903639169#3137315“058195938027081591020“31016530013200“12“2705012“02151“71957“56033,
.'..'.............l...l..".l.....l.............II.I...O...'....III....'.O..I...ll...'.lll..l’l..l‘...“l.....‘.......bl...l‘...
0000000000000000000101000020100000111000100300000003010000000000101OOOQOQOOOOUOUOOOOOO000000010000000000000000000‘00000000000000w

[ I I B | 1 1 [ | ' i 1vee [0 2 A S A I I R I | LI | 1 t1 LI [ | ST LRI I B O B B B R B | LI I |

[
. . N - .o ) -
035557“3350“75“58990516““08372“538130837529531702579k93395665912619351960068661919“2978355213568305“92hggo1353807102“25138558521
9“757103“63608883085“293915178977235““59208127731021511113“05035236507077353271“63529901“95“3108“360772“7967756“31539895918“7180,
72979206028918309968“533“7377338“538190139160059“153030653207553“h51“5‘592238533811186378013121067172072528296688522“52508580896.
897901092009100199078878778788787781332“113923019213Q2b213213919‘513A13139120!90090080889900919990221201157“1“‘13900939900093992
.....I........I.......‘..l.'l......'........I.....'...lllll...l.........‘.l..l..I..l...l........'....l..............“......l....
22223332333233332233333333333333333222222221222212222222222221212222222221222212223323222233232223333333322222222233232233323223

7576105112875033237“291031600353859“598“9342268041817“8k885665h56792079557151Q58592291‘9021260217559511766567659“89222973“88“502
301667191052641251688178066Al&lo62&832652115789926622&964517915507617279170122655191Q61651810319616679“07956k293“13061869587613c.
TIND L DN L DO T3 MO OO U~ D N 4~ N F 4 =t~ 3§ D N O N DM QDN NN 3 4O~~~ 000N AON N~ P RN NN NDN P FOUND NN T F 3 ONE MO ONDMRN TN DNDMI~4MIDPONFODAD—HOFONDN DO >
19802256073188530“902032069518766“829“071218582951676830610335135127067702879802337507117650187150791536315717‘366055“1590690317
ooooloooo.o.oo..iototb.o-oA000..ctcocotn.;o.ooonaoonuooaoonooaoo.non..-uocl.ocoo.o.tl-ll-0..000..00'ltoocaco.ollQOCOUCOOQOClo....
ODNS S 3RO Mt O O AN L A F INNAOO T I IND AN DD L INCROMNDONOMEO DD MM NN 3O FDADNRMDONDTON L P ~HONOIMAO M ONNMORAMNOOMANSNNONDMNIONANAINA I~ TIION™

LI I I I B | ] ﬂ — ..4.1 ' ﬁlﬂ...l- N I A RN RN | [ | l.ﬂ._. ] LI [ | 110 [ ] teEttt~000 s 1 ¢ " s
, . . t . B

A2623‘95112825966262“7089316096531“95588“03572550#155758Q1153685b3792070k528b14h550729180921269782559“11233“67659“892279235110592.

OF DM DNt It Q1A D I T 1 DU Dt DN =t O 00 F DN D O~ 4t YN DN~ 03~ DO T NSO NN DINAA NG~ 3 O D4 NNO N P ONNAONINT O 2 VDM L4 DO CDOMIQONTFIONOIIINC NI MO DODNG 3N DB~0O
O M A DD~ D DUV OO N MO DRGNP AT DN L OV NG I~ DN (D DOINGOD TR NDDT NN O J 1O DR F AN MM ONA4F OO DT OO N DT NOMMARN T D IND et 4N D O OO Nt 4O DA NN !
OO0 OO DNB DD OONMO O FOFIOL~OOIMONNI VOMRONGTOONOOMODVEHNDONNATHDM 0L FNDNANDOFNNDOTNNOODROIF INONNGIINI T~ ADMNIND L ODON DNDNAMNDDNNT N
€ 085 6800800 808000380 8000e0so 0000000000600 C¢8I0060s o eeiact®isesecsssestisissessosnsiisssotssonitinosteedoiandineeiiosenieraseeessacssescscns
0N DD (1 F U (Aot P 0 4 3 O P DO N D DD F 4 OV OQ OV OO DN ND MVt NN OV O 4 F = 0D DO I~ O NG L DI =40 VP F O~ DA ONNS - LD OO 4 DN UV DD SRR QDO VO RO D 3O R NDM O PO A DON F B4 ON DO DN O 3
NN N O AR O DNOO G GO 0N GO O (YA O N AT (NN O AU TN 00 OO O PV O NN OO0 00 O O NN EVE NN S N~y Oy o~ AR MO OO O EVN NN RN RS O

- - M N

k.

99900990090000009090900099000999909909000009099009900000909990900009000009000090000990000000099009990990009000090999909000000990

9990099009000000909090009900099090990900000909900990000090999ogoocogooggeq090090030990000000399009990990009000090999909000000990
G582“33“989625692752179ﬁ819527056021397602543950Q30370k37372355Q13687Q751911951k“57Q56115502120“4637730356820879157““05700837801
87807417988796305“6260903“78225“695387382518602061“57955737019226705“39527A6778522907201782“18038563261“508910221“710337“657“195
......l.l...........I....l..'.......l......ll...‘......‘...I.l......'..’.'...l...l.........l..........l.‘..‘.......“.....“....
28806709970995008862“09hﬂb9937239708021659153865160226“&BL235808&39335053%7283165967351511636916076436565356877880987“1767108971
22232221112111221‘27019989771008999“222261“5212222262#2?23232132“212213322 N N N4 o~ N N NN OV T 0O PN LN 0N N N N

. —~—,—

-~ A .. ot o P I 8 AL A A AP 77 PR (™ OO 1A A P A LN AT -




Yo ; .\, .w oo - B . L ’ .
o . - . , . : ' A “ -
I B . ) ) :
. , . 7 4 N
& L. ‘ o r:, .-vl s
- ' B . . “ . ,4 8 m
S N . ..\\@..,, : : ‘4\ ’ : " . . - ' »
-0 0 0 0070 T-I- 0 T LT T T- T T-TSTT CUETAEY ‘28007 TUeTHIW Y7095 =toN
I- 6 0 6 ¢ 0 0 - T ¢ I- T T T I T I- T T ="Ad1 ‘SL°0 ="NIW ‘*¢egs  .="oN — |
I- 0 0-0 0O 00 ¢ -1- -0 I-'T T I- T I I T I =*Ad1 ‘T¢LcO =°NIW “°¢L8¢  =°ON r
-0 0 0 0 ¢ 0 - I 0 T T.I- T T T I- T . T @ =CAdT ‘TLOOC =CHIW ‘CINTE’ ="ON ; ’
- 0 0 0 0 0 0 I- - ¢ I- T I T I- T T T- T ="AU1 “‘t5°0 =N ‘*658¢ . ="ON = ! %
I- 0 0 0 0 ¢ 0o -1 0O L T- 1 T .1 I- I- I- T =°"Ad1 ‘IS0 ="HM ‘°6TZ¢  ="OH [
‘I 0°-0 .0 0 "0 I 'Y 0 r T T T. I~ I I- T- T =°pA31 “92°0 =CHIN CUTL0T 0 =tON G
I- 0 0 0o ¢ 0 v, I- VT ¢ I- T T I~ I I- T T T ="AlT ‘S1°0 ="HIN ‘°686¢ ~ ="ON 7 |
I- 6 0 00 ¢ ¢ 0 -1 O I- I- T I- T T T T T =AYl ‘€1°0 s°NIW ‘68t =coM |
e e e 0o 000 00 0 0 -0 1= - 0 T T T T T T T T- I =CA31 ‘0T°0- ="NIW ‘*£35§ ="ON *,,
' _ -0 o0 o0 0 0 0 I-1 -0 T T T 1-"T T T T XI- ="AYT “9T°0-  =°'NIV “°00T¢ ='ON “
P . - ¢-0 0 0 ¢ 0 Y- T, 0 IT- T T I- T I I- T I- =°AdT ‘0€°0- ="HIW ‘°99¢¢  ='ON
sk 2 =000 0090 0 -0 0 T- T U I- T T T T T T I- I- =°AH1 ‘0070~  =°HIiW ‘*z¢¢c  =°ON
o 06 0 ¢ 0 ¢ "TIT- T 0 I- Y I- I- T T T T T =°A3T ‘THT0-  =CHIW ‘°SIHE =tOM -
o o 0 ¢ 0 0 - 0 I- T I~ ¥I- T T T T T- =°AX) ‘9%°0-  ="NIW ‘'9ZhS  ='OH
00 070 ¢ 0 T- T -0 I- T T T I--T I I- T =°A37 “‘SS°0-  ="hilW ‘'Iu€S . =°QN
¢ 0o v 0o 0o ¢ - T 0 T I- 1 I- T I- T I T =AdT “LS°0- ="HIW ‘*TnZE  ='Of :
o o o0 0 .0 o0 T- T 0 T T T T T I- T I- T @ ="AHT ‘6Y°0- =°HNIW ‘'€80€  ='ON.
0.0 00" 0 0 "I- T 0 T IT-T I T T T TI- T ="Ad1 ‘6970~ ='NIW ‘'¢0Z¢ ="ON
¢ 0 o0 ¢ 0  0¢o-r T 0T T T TI-.T T I- T I ='AdT ‘00°T- " =°'NIW ‘°580Z =°ON
o o o0 0 0 0 T- Y 0O T T - T T T T I--T =°AdT ‘HZ°T-  ="lIW ‘°GETE  ='ON .
0.-0-0 00 "0 T-"T 0 T T T "I-"T T T° I- T =AY ‘8C°T-  =CHIW ‘*L0TS T ="ON
¢ 0 0 0 0 ¢ - T 0 T T T .I1- 1T T TI- T I- ='AdY ‘€S°I-  =°'NIW ‘°0ITS  ='ON
6 0 0 ¢ ¢ -0 - T 0 I- T T T T T T T T ='A31 ‘ZY9°T- ="HNIW ‘°6ZEE  ="ON
00T 0 "0 0 0 t-"T 0 T I- T I- T IS T- T T =CAUT ‘HLCT- C=CHIW O ‘tsnzs ='OM
-0 0 0 0 0 I- 1 ¢ T T T T I I- T- I- T =°A4T ‘98°T~  ="HIW ‘*[80S . ="ON .
0 _w ,W 6 0o ¢ I- 1 0 T-:TI-.T T I I I- T- T =AY ‘98°TI- =°NIM ‘02§ ="ON .
o . 0.0 "0 . I1-7I- 0 I 1 t- B =AY C960T- 0 =N Y R
0o 0 ¢ 0 ¢ ¢ I-1t 0 -1 1 W m 1 I- m- M u.»u“ \um.w-, n.n“x ‘memm u.mu
w m u m m 0 M- M w M Mw I- T T T I- I- T ="Ad471-‘TI%°2-  ='NIU “*¢41¢  ='ON ;'
. .o - - R - - I I- 1 1 I- = =*AY 7 *7- = g e = m
000 00 0 T-T- 0 TT 1T T- T T 0o T cohi cheees i eebe ool
o0 0 0 o0 0o I-T ¢ I- T T I- T T T T I~ ="Ad1 ‘99°Z- =°NIW ‘°I9§¢  =‘@u :
_ 0o 0 0000 E- L 0 T T Y- T T T T T =CAYT ‘96°2- 0 =CHIW CCETTE =toN S
QvT~ : 6 0 0 0 0 0 I- 10 T E¥T- T I- T T T T T ="AYT ‘96°Z~ ="MW ’°gCzE  ="Qp m
Sl 0 I1- 0 0.0 O 0O 0 I-T1 0 I T - - T T I T T ="AdY ‘IG'¢~  =°NIW ‘°69I¢ ='Q! !
M e e 0 I 00 000 0 0 0 T- Y 0, T T T T T--T T I- T =AY ‘SY9t€~  ="HIW ‘°I60§ =col ;
! Q- o0 I- 0.0 0 0 ¢ 0 I- 1 0 I -1 T I~ T I- I- I: I =°AJT ‘STIh-  ="HIW ‘CLITE ="ON i
o _ 0 I1- 0 0 O0-0 ¢ 0 _ I- T O T I- T I- T T I-"T I @ ="AU1 ‘ST'H-  ="NIW ‘152§ = o
rotttenms o0 I- 000 0000 0 00 0 I- T 0 I- T T I- T T I- T T ="A¥1 ‘99°- C =CNIW YtS95s = :
’ 0 1- 0 ¢ 0 ¢ ¢ ¢ I-Y v T T TI- - 1 1T I- T T =AY ‘9°t-  ="liIW ‘°si1f = '
0. I- 0.0 0 0 0 o0 I- T 0O ST T T T 1T T T I T =°Ad1 ‘TLt- =MW ‘C€L0S =
e et Q0= 0 00 ¢ 0 0 I- T 0 I-"T T I I T T T- I ='Ad1 ‘9Lt~ =Nl ‘°TCEE = i
¢ - 0 O 0 0O 0 0 - T 0 T U I I I- 1 I- - I =AYl ‘Z8't- = 7r660S = b
. ¢ 1- 0 0 O O 0 0 TI- T -0 T I T I T T I- T I @ ='A31 ‘68°'6- = ‘CLLog = .w
memwsam e - T 0 0 0D 0 O 0 I- T 0 I- T I I- T I T T I ='hil ‘20°L-" = ‘rr19¢E =
o 1- 0 0 0 0 0o v -1 00 T T T T T T Y I- T =AYl ‘Sg°L- = ‘L0 = P
o0 1- 0 0 0 0 0 ¢ I-T 0 T I T I T 1T I- 1- Y. ='Ad1 ‘t0°G- = ‘*6LOS = ;
| ¢ - 06 0 O O 0 0o I- T O T T- T TI- T T T T T =AY ‘ZT°0I- = ‘rG0TE = :
. W : 0 -0 0 0o 0 U ¢ .- U -0 T T T 1- I. T I- T I =AMl ‘GZ°II- = UH0TS =
e ~ . - ) ) R Y. T AT R T L U .YV - W RV I NPT P —:__.DD-_D __l__-_-ll. — R R




SR i ? ,
. . J '
IRLI B 4 '
' {
¥
e L o - i
.- R .
Y - - . ‘/ - ’
e o . ,
A 3
. . v -
B e "
© TABLE 2.5-98 :
MAXTHUM GASSING COMRINATIONS (OPEN CIRCUIT) ~ -
‘=l tnO.= "~ 218., MAX.e- 69,68, LEV.= -1 1 1 -1 -1 1 -1 -1 1 92 1 1 o 0 0o 0 ‘0o 0 1 077 R - }
© 10.=  1003., MAX.= 69,52, Lf¥,»= 1 -1 1 -1 "1 -& -1 -1 -1 @ -1 1 0" 0 0 0.0 0 170 . ‘ R
10.= 748., NAX.= 68,92, LEY,» -1 -1 1 -1 1 -2 -1 -1 1 o -1 1 @O0 o0 0 O O O 1 0 " . : .
10, = Yg5., MAX.,= 68,33, tf¥,». 1 1 1 -1 -1 1 -1 -1'=-1 ©0 -1 1.8 ‘0 0O 0 O O 1 0 PO :
0, 730., HAX.= 067,72, LFY,=.-1 1.1 -1 -1 1 -1 -1 "1 & - -t & 0o 0o 0 0 0.1 0O < T
1.2 154,, NAX.,= 67,48, LEV.= -1 1 1 -1 -1 1 1 -1 1:©n 1 1 -0 0 O 0O 0.1 0 -
NO.= 210., MAX,= 67,29, LFV,= -1 1 1 1 -1 1 -1.-1 1 o 1 1 ©o-0o O O O O 1 O e
‘N0, = 90., BAX.,= 67,29, $fY,= -1 1 "1 -1 -1 1 -1 1 1 0O 1» 1 .0 O @O O O O 1 O o
MO.e  473., MAX.= 67,23, LEY,= 1 1 1 -1 -{ !t -1 -1 -1 © 1 1 o .0 ¢ © 0 O0 1 0 . e ’ .
.= 474,, MAX.= . 67,18, LFY,= -1- 1 1 -1 -1 1 -1 -1 -1 .2 ¥ ¥ @ o o0 O O O 1 ¢ P
N0, = Y95,, HMAX.=» 67,14, LFV,= 1 -1 1 1 1 -1t -1 -1 -1 o0 -1 1 o0 o 0O o0 O 0 1 O <
10, = 875., HWAX.=. 67,14, tFV,= 1--1 1 -1 1 -1--1 1 -1 O -1 1 O O O O O O 1 0O -
M0, = 684., MAX,= . 66,71, LE¥,= -1 -2 1 -1 1 -1 1 -1. 1t o -1 1 O O O .0 O O 1 O e .
M0, = 740., NMAX.= 66,53, LFV,= -1 -1 1 1. 1 -1 -1 -1 1 o -1 2 0 0o 0o o0 0o o0 1 O ot .
10.= 620., MAX.= 66.53, tf¥,= -1 -1 1" -1 1 -1 -1 1 1 o -1 "t o o O O O O 1 0. - o
MO, = 747., MAX.= 66,43, LF¥,= 1 -1 1 -1 1 -1 -1 -1 1 o -1 1 ©o 0 O O O O 1 0 e b - '
“#0.=  '1004., MAX.= 66,42, LFV,= -1 -1 1 -1 1 -1 -1 <t -1 o -1 1t =n 9o 0 O 0 O 1 0° S
HO.= 969,, MAX.= 66,09, LEV,= 1 1 1 -1 1 1 -1 -1 -1~ -1 1 o n o o 0 0o 1 0 -
M.=  9Y77., MAX.= 65,94, tF¥,= 1 1 1 1 -1 1 -1 -1 -1 o9 '-1 1 O 0O O O O O 1 0 c
' NO.= . 857,, MAX,= 65,94, tf¥y,= 1 1 1 -1 -1 1 -1 1 -1 o -1 1 o o o0 O O .0 1 O <\ - R
MO.=  '666., MAX.= 65,52, LtfV,= -1 1 1 -1 -1 1.1 -1 1 -0 -1 1 o o O o0 0 O 1 0. B -
HO, = 714., MAX.= 65,43, LF¥.,= -1 1. 't -1 1 1 -1 -1 1 =©o.-r 1 ®0o o0 O O 0 0O 1 O c :
. N0, = 722., HAX.= 65,34, LEV.= -1 1 1° 1 -1 t -1 =1 1 06 -1 1V o o o o o0 o 1 0 &
10, = 602,, MAX.= 65,34, LE¥,= -1 1 1 -1 -1°-1 -1. 1 1 o0 -2 1 o0 .04 O 0 0.0 1 0 .. - !
10.» 729., NAX.= 65,24, LEV,= 1 1 1 -1 -1 1t -1 -1 1 o6 -1 1 o o0 o0 0O o0 O 1 O s I
A HO. = 986,, MAX.= 65,22, tfFV.,= -1 1 1 -1 -1 1t -1 =1 -1 0 -1 1t o0 o5 0 0 0 0 1 0 <
NO.= 146,, MAX.= = 65,09, tfV,= -1 1 1 1 -1 1 1 -1 1 o 1 1 o0 o O o0 0O O 1
“HO.= 26., MAX.= 65,0, LF¥Y.= -1 1 1 -1 -1 1 1 1 1 ©o 1 1Y o o 0 0 O O 1 O c ,
3 NO.= . 410,, MAX,= 64,98, LFY,= -1~ 1 1 -1 -1°1 1 -1 -1 ' 1 1 0o o O O 0O O 1 0 SO
"JMNO.=. . 4B5., MAX.= 64,84, LE¥Y,» .1 1 1. 1 -1 1 -1 -1 -1-90 1 1 0.0 O O O ¢ 1 U
NO.=  345;, MAX,= 64,84, LEV,» .1 1 .1 -1 -1 1-.-1-1 -1-0 1 1 o o0 O ©0 O 0 1 O c |
YN0, T 466., MAX.= 64,79, LEV.= -1 1 1 1 -1 1 -1 -1--1-0 % t o o 0 o 0 0 1 0 < !
KO s 3u6,, MAX.®= 64,70, LEV,= -1 1 1 -1 -1 1 -1 1 -1 O 1t 1 0 0 0 0 0 0 1 0  -cemee.oee g
MO.=  676., MAX.= 64,33, LEV,= -1.<1 1 1 1 -1 1 -1 1 o =1 1 0 0o 0 0o 0 0 1 0 oo
. N0, = oo MAX,= 64,33, 4FY,= -1 -1 1! -1 ¢ -1 1 1 1 0o -1 t o d4 o 9o 0 0 1 O -
MO, 250, MAX,= 64,28, LF¥,= -1 { 1 -1 -1 - -1 -1 1 99 1 1 o o v o 0 0 1 0 :
" NO,= 236., MAX.,= 64,22, LEFV.= -1 -1 1 -1 1 -1 -1 =<1 1 o 1 1 o o o o O 0 -1 0 o 1 !
) ro,= 940,, MAX.= 64,21, LFV,= -1 -1 1 -1 1 -1 1 -1 -1. 0 -r 1 o0 ® 0o O 0 0o 1 0 L S
. H0.= 217, MAX.= 64,13, LFY,= 1 1 1 -1.-1-1 -1 =1 1 o 1 1 o o0 O 0 O O 1 0O - -
i M= . 739,, MAX.= 64,08, LEY,= ! -1 1 1 .1 -1 .-1-+<1 1 & -1~ 1 @ 0 0-0 0 0o 1 0 . o
Co10,m 619,, MAX.,= 64,04, LFY,= 1 -1 1 -1°- 1 -1 -1 Tt 1 9% <1, 1 o -0 0o n o 0o 1 0 I !
. . 10,= 496,, MAX,= 64,03, Fv,= -1 -1 1 1 t -1 - -1 -1 N -1 1 o0 0o 0 0 0O 0o 1 0 !
; . NO.= 876., IAX.= 64,03, LEV,= -1 -t 1L -1 1 -1 -1 1 -1 o -1 1 o n o 0 0 -0° 1" 0 .
3 .. NO,m 961,, MAX.= 63,70, LF¥,= 1t~ 1 1 1 1 1 -1 -1 -1 oo -1 1 a2 o 0o 0o 0 0 1 0 .
NO, = 841.,, MAX,= 63,70, IE¥Y,= 1 1 1 -1 1 ! -1-1 -1 o - 1 o o o o0 O 0 1 0 -
) 1o, = 650., MAX.= 63,28, IFy.= -1~ t 1 -1 1 ¢t 1 -1 1 =n - 1 -8 .0 0 0o 0 1 0 o ;
’ C 2 MO,= . 252,, MAX.= 63,23, LfY,= -1 -l 1'-1 -t’'-1 -1 -1 1t n 1 1 o9 o o 0o 0 0 1 0 “ o |
' ¥ i0,= 65%,, HAX.= 63,13, Lrv,= =1 11 To-1 1 1 -1 ! No- 1 n 0 - 0 0 0 1 0 ! .
L 0, = 538,, MAX.= 63,13\ LF¥,= -1 .1 ! -f -1 1 1 1 1 A~ -2 1 o 0o 0o 0o 0 0. 1 0 .
- i U NO,= 70G6,, HAX.= 63,09, 1FY.,= -1 1 1 !¢ 1 1 -1 -1 1 9 -1 1 % o060 o0 14 v
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NO,
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i J NO.=
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& NO, =
NO, =
NO, =
"W NO, =

NO, =
. MO.=
3 v n,s=

FK). N

"2691.,

2692.,
2563.,
2564, ,
2947,,

. 2948,

2819,,
2723,,

28203;

2595,

.26217,,

579.,

' 26Y96.,
2596.,.

2628.,

2695.,

580.,

2979,,

2568,,

. 2690.,
2980.,

2567.,

- . 2728, ,;

2351,,
27217.,

. 2689,,.

2383,
335, ,

. 2952,
= " 2562.)
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836.,
'2600.,
2179.,
. 2599,,
"2561.,
2824, ,
2180, ,
2946, ,
2659.,
2755.,,
611.,
2823.,

707.,
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2984, ,.
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MAX.
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70,52, LEV,

69.96,

- 68,99,

63.43,
67.43,
66.93,
65.96,
65.57,
65.40,
65.01,
64,04,

.63.30,

63.62,
63.61,

63,48, L

63.25,
63,22,

. 63.07,

62,54,
62,08,
62,03,
61.98,
61.69,

. 61,28,
61,01,
60.89,

60.85,
60.77,
60.59,

.60,58,.
" 60,50,
60,45,

60.21,
60.19,
60,03,

.59.75,
59,50,
. 59,36,
59,33,
59,05,
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CHOL.= o 1517., MIN.= =20.69, LEV,= 1 1 -1 -1 1 0. -1 - -1 -] ' - '

NO.= . 3565., HIN.= =-20.63, LFV.= 1 1 -1 -1 1 p -1 8 -% 8 —} —} 8 8 3 3 .8 .“% ~-} .-i".uw S

¢ __'MO.=  1261,, MIN,= ~-19,63, LEV.= 1 1 -1 -1 1 =©» -1 0 -1 9 -1 ¥ 0o 0o o o 6 1 -1 1° : ,
ONO.= 3309,, MIM,= -19,62, LEV.= 1 1 -1 -1 1 o -1 9 -1 ©® -1 1 o 0o 0o 6 0 1 -1 -1 -~ _‘rng et

NO.= 1518,, MiH.= -18.56, LEV,.= -1 .. 1 -1 -1 1 0o -1 o -1 o -1 =1 o o0 _ 0 _o0- 0 _1 =1 - 31 %:"_ . . _.i'

MO.=  3566,, MIN,= -18,50, LEV,= -1 1 -1 -1 1 o -1 9 -1 0o -1 -1 o0 0o 0o o 0 1 -1 -1 -
~NO,=  1485,, MIN,= -18,36, LEV.= 1 1 -1 -1 1 .0 -1 ¢ -1-+0 -1 =L 0o 0o 0 0.0 1 -1 1 PR
NO.=  3533,, MIN,= ~18,30, LEV.= 1 1 -1 -1 1 o 1 0 -1 '0.-1 -1 .0 0..0..0. 0..1. =1.-1 sl

NO.=  1262,, MIN,= -17,55, LEV.= -1 1 -1 -1 1 .04 -1 ¢ -1 o© -1 1 © 0O o0 o0 O 1 -1 1 = b

NO.=  3310., MIN,= -17.49, LEV.= -1 1 -1 -1 1 4¢m# -1 0 -1-0 -1 1 o0 0 0 0 0 ~1.-1 =17 > L

Mo.=. 1229,, Mi,= ~-17.35, LE¥,= 1 1 -1 -1 1 ¢ 1 4 -1 '8 -1 1 .96 & .0 o .9. 1 -1 Y. .. ... .

NO.=  3277., MiM.,= -17.,29, LEV,= 1 .1 -1 -1 1 o 1 o -1 0 -1 1 o o 0o o0 0.1 -1 =1 . .

NO.=  3561.,, MIN,= -16.37, Lf¥.= 1 1 1 -1 1 o -1 o -1 0o -1.-1 o ©n o0 o0 o0 1 =1 -1 : t

NO.=  1486,, MIN.= -16.23, LEV,= -1 +1 -1 -1 1 o0 1 ©§0°-1 0 -1 =1 0 0 .0 0 0..1.-1 1. oo

NO,= - 3534.,, MIN,= -16,17, LEV.= -1 1 -1 -1 1 .0 1 0 -1 0 -1 -1 .0 0 -0 0  0- 1 ~1 =1 "y " ouj o]

} NO,=  3305,, MiIN,= -15.86, LEV.= 1 1 "1 -1 1 o -1 @& -1 0 -1 1 o 9o o0 ©0 O 1 -1 -1 ; ERRREN PORRE
MO.= . 1389.,, MIMN,= -15,71, LEV.= 1 1 -1 -1~ 1 o -1 .0 -1 0o 1 =1 0o O 0 0 0..1 =-1. 1 . li. . .ol oo}
M0.=  3562., MIM,= -15,69, LEV.= -2 1 1 -1 1 oo -1 o0 -1 o -1 -1 o0 0o o0 o O 1 -1 -1 T S|
.= 3437., MIN,= ~-15.65, LEV.= 1 1 -1 -1 1 o0 -1 0o -1 o 1 -1 o 0o o 0 0 1 -1 -1 ' ST
NO.= .. 1230., MIN,= -15,22, LEV.= -1. 1 -1 -1 1 "0 1 -0 -1 0 -1 1 .0 .0. 0 0 .--0- 1 =1. loceimme ey, [,
NO.=  3278,, MIN,= ~-15,16, LE¥Y= -1 1.-1 -1 1 .0 1 .p -1 o0°-1 1 o0o_90 o0 0 O0- 1 -1 =1 "° TR
NO.=  1513,, MIM,= -14,89, LEV,= 1 1 -1 -1 1.0 -1 9 =1 0 -1 -1 -0.-0..0 o0 0 1.=1 1 . i .%o -
NO.= . . 1133,, MifN.= -14,70, LEV.= 1 1 =1.-1 1 0 -1 -0 =1 .0 "1 -1 "0 .0..0..0..0 -1.=1 1. . feazainiul
NO.=  3306,, MIN,= -14,68, LEV.= -1 1 1 -1 1 0o -1 9 -1 "0 -1 ‘1" 0 0 o0 0 0 1 -1 =1 .- -

NO.=  3181,, MIN,= ~-1lb.64, LEV.= 1 1 -1 -1 1 o -1 0o -1 =n 1 1 o 0o o o0 0 1 =1 =1 .

NO,=  1257,, MIN.= _.-13.88, LEV.= 1 1 1 -1 1 @ -1.-0 -1 o0 -1 1.0 0 0..0 .0_ T B

M.=  1519., MiH,= ~-13.76, LEV.= 1 -1 -1 -1 1 0o -1 © -1 0o -1 -1 o o0 -0 0 -0 1-=-1--1 " P

no.=  1514,, MIl,= -13.71, LEV.= -1 1 1 -1 1 ¢ -1 9§ -1 o0 -1 -1 o0o.0 0 O O 1 -1 . 1 -~ . .4

MO,=. 3567., MIN,= -13.70, LEV,= -1 -1 -1 -1 1 o0.-1 0 -1 ..0..-1 -1 0. 0%.0 .0 0 11 -1 =1 ... f.r W

NO.=  1390., MIN,= ~-13,58, LEV,= -1 1 -1 -1 1 0 -1 §--1 0~ 1 =1 0 0 0 0 0 1 =1 1 -- « -=cr’

MO.=  3438,, MIN,= -13,52, LEV,= -1 1 -1 -1 1 o0°‘-1 06 -1 o 't -«1--0 0o 0o 0o 0 1 -1 -1 bk

Wo.= . 1357,, MIN.= =-13,37, LEY.= .1 1 -1 -1 1 0 1 0 -1 0. 1 =1..0 0 ..0 .0..0- 1.1 Lol oL

N,= 1520., MIN,= -13,37, LEV,= -1 -1 -1 -1 1 ©0.-1 ©® -1 o0 -1 -1 o o o o o0 .1 -1 1 " ol B
P ND,= 3405, MIN,= -13,31, LFV,= 1 1 -1 -1 1 9o 1 9 -1 0 1 -1 0 0o 0 0o 0 1 =-1--1 o b

NO.=  3568., MIN.= -13,31, LEV,= -1 -1 -1 -1 1 6 -1. ¢ -1 0 -1 =1 0 0O 0.0 .0.. 1.-1 =-1... ... )

N),=  1503,, MIN,= -12098, LEV.= 1 -1 -1 -1 -1 o 1 ©0 -1 ©» -1 -1 o o0 o0 o6 O 1 -1 1 e

NO.,=  3551.,, MiN.= =~12.92, LEV,= 1 -1 -1 -1 -1 o0o. 1 o -1 0 - =1 0o o o o0 0 1 =1 =1 - - ,,

NO.= . 1263., MIM.= =-12.75, LEV.= 1 -1 -1 -1 1 0 =1 § -1 0 =1 1 0 .0 n 0. 0. 1 =1 1 e iy "

NO.=  1258,, MIN,= ~12,70, LEV.= -1 1" 1 -1 1 o -} 0§ -1 0 -1 1 0o 0 0o 0 0 1 =1 1 . = = .t k.
S Wo0.=  3311,, MIN,= -12,69, LEV,= 1 -1 -1 -1 1 0o -1 4 -1 0 -1. 1 0o a0 0o o6 0 1 -1 -1 . N

NO.= . 1504,, MIN,= =-12.5§, LEV.= -1 -1 -1 -1 -1 .60 1 ¢ -1 0 -1 -1 0. 0 0 0.0..1.-1 .1 . .. ..t ~Fo

NO.=  1134,, MIN,= -12,57, LFV,= -1 1 -1 -1 1 0o -1 @ -1 » 1 1 o o o o0 0 1 -1 1 ' : ,

NO,=- 3552,, MIN,= =-12.52, LEV,» -1 -1 -1 -1 -1 0o 1 § -1 0o =1 -1 "o o o o 0 1 -1 -1. ¢
HNo.=. 3182,, MIN,= -12,51, LEV,= -1 1 -1 -1 .1 0 =1 Q -1 0 "1 "1 .:0 .0..0. 0 .0 .l..~1 =1 g

NO.= - 1493,, MIH,= -12,47, LEV.= 1 1 -1 1 -1 o 1 ® -1 ©0 -1 -t o0 O o0 0. 0 1 -1 1 . . S

./ NO,=  1508., MIN.,= ~-12,43, LEV,= 1 1 -1 1 1 o -k 9 -1 0o -1 -1 o 9 o o0 ©0 1 -1 1 oL

NO,=  1101., MIN,= -12,36, LEV.= 1 1 -1 -1 1 0o -1 0 -1 0 1 1 0 0.-.0..0..0. 1.=1 1 . (ot ol
_No.=  1264,, MIN,= -12,36, LEV,= -1"-1 -1 -1 1 o -1~ 9§ -1 o0 -1 1 ‘0 o0 o0 0o O 1 -1 1 3

: MO,=  3149,, MIN,= -12,30, LEV.= 1 1 -1 -1 1 o9 1 o9 -1 g9 -1 1 o0 0.0 0.0 1 -1 -1 .

NO.=2... 3312.,, MIN.,=_ -12,30, LEV,= -1 -1 -1 -1 1 .0 =-1_ 0. -1, 0 -1 1.0 0..0_..0..0..1_=1.=1. ox
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LEV,=
LEV,=
LEV,=
LEV,=
LEV,a
LEV,=
LEV,=
LEV,=
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TARLE 2.5-11A

MIMIHUM GASSING COMATHATIONS (CONBINED GAS)

-

-1 1 1 o0 Y 9 -1 -1 0 -0
-1 1.1 0 1 1 0 1 -1 0 0O
-1 1.1 0 1.-1 0 1 -1.0.0
=1 171 0 1 -1 o 1 -1 0 0
-1 1 1 0 -1 -1 o 1 -1 0
.1 .1 1 0 1 -1, n -1 -1 D D
-.! 1 1 o0 1 -1 o 1 -1 0 0
-1 -1 1 n» 1 -1 o0 -1 -1 0 9
-1 1.1 ¢ -1 1 0 1 -1.0 0
-1 1 1 0 -1_-1 0 1 -1 0o
.t 1 1 o0 -1 -1 0o -1 -1 0 0O
<1 11 o0 t -1 0o -1 -1 0 0
-1 1. -1 6 1 1 0 1 -1 0 0
-1 1. 1t o0 -1 1 0o 1 -1 0 9
-1 1 1 ¢ -1 -1 ¢ 1 -3 0.0
<1 1 1 0 -1 -1 0o 1 -1 0 0

1 -1 1 0 1 -1 o0 -1 -1 0 8
.1 -1 1 0 -1 -1 0 -1 -1 0 0
-1 -1 1 o0 1 -1 90 -1 -1 .0 0
-1 1 -1 0o 1 1 0 1 -1 0
-1 1.-1 0.1 -1 0o 1. -1 o0 O
-1 1. 1 0 -1 -1 o0 1 -1 0 o
-1 1 1 0 1 1 0 1 -1 o0 o

1 1 1 o0 1 1 0 1 -1 0 0
-1 -1 1 0 1 1 a8 1 -1 0 0

1 -1 1 0 -1 -1 95 -1 -1 0 0
-1 1 -1 0 1 -1 o0 Y1 -1 0 0
-1 1 1 o0 1 -1 on -1 -1 0 O

i -1 1 9 1 -1 6 -1 -1 0 8
-1 1 1 o0 1 1 6 1 -1 9 0

1 1 1 0 1 1 o 1 -1 0 0
-1 -1 1 0o 1 1 0o 1 -1 0
-1 1 1 o0 1 -1 o 1 -1 0 =n

11 1 9% 1 -1 9 1 -1 0 0
-.1’-1 1 o8 1 -1 0. 1 -1 0 o
-1 1 -1 "9 1 -1 o 1 -1. 0 o0
-1 1 -1 0 1 -1.08 -1 -1 0 9
-1 -1 1 6 1 -1 o8 -1 -1 0 =0
‘1-1 1 0 1 1 -5 1 -1 a8 -9
-1 1 1 0 1 1 o 1 -1 0 o
-1 1 1 o0 1-1 o6 -1 -1 0 2
-1 1 1..08 -1 -1 0 -1 =1 a0
-t » 1 ¢ 1 -1 o0 1 -1 oG @
-1 1 1 0 1 -1 6 =1 -1 0 09

1 1.1 9 1 -1 95 1 -1 0 0
1. -1 1 8 1 -1 0o 1 -1 n o
-1 1-1 o8 1 -1 o 1 -1 0 o
-1 1 1 0 -1 -1 0o -1 -1 o o

1 -1 1 8 1 1 05 1 -1 0o 9
-1 1 -1 9 1" 1 o9 1 <1 =0 o

TARLE 2.5-118
WAXIHUM GASSING COMBIMATIONS (COMBIMED GAS)

1 1 -1 90 -1 1 0 -1 1 9. .9
1 1 -1 0 1 1 0 -1 1 0 @
1 1 -1 0 -1 1 a -1 1 2 =0
-1 1 -1 0 -1 1 o0 -1 1 '9 ¢
1 1°-1 90 -1 1 o 1 1 o0 o9
-1 1 -1 9 1 1 a0 -1 1 o0 =0
1 1 -1 0 -1 -1 o -1 1 0 0.
-1 1 -1 95 -1 1 0 -1 1 0o =n
1 1 -1 92 1 1 0 -1 1 a a9
1 1 -1 0 1 1 o 1.1 a3 @o°
-1 1 -1 0 -1 1 0°1 1 0 0
1 1 -1 0 -1 -1 6 1 1 0 o0
1 1 -1 0 -1 1 o -1 1 0 o
-1 1 -1 0 -1 -1 a -1 1 o0 a
1 1 -1 0 1 -1 0 -1 1 0 o0
1 1 -1 0 -1 -1 08 -1 1 .0 0
1 1 -1 0 -1.-1 0 1 1 o o
1 1 -1 0 -1 1 8 1 1 o 0
-1 1"-1 0 1 1 0 -1 1 0 =0
-1 1 -1 0 1 1 06 1 1 =0 o
1 1 -1 0 1 1 o -1 "1 o0 o
"1 1 -1 0 -1 1 0 -1 1 0 o¢
1 1 -1 0o 1 -1 a2 -1 1 0 o0
1 1 -1 0 1 -1 a0 1 1 0 o
1 1. 1 0 -1 1 o0 -1 1 0o o
-1 1 -1 0o -1 -1 0 1-1 0 o
1 1 -1 0 1 -1 0 1 1 0 o
.11 -1 ¢ -1 1 0 -1 1 0o o
<1 -1 -1 0 -1 1 a8 1 1 0o 9
<1 1 -1 0 1 -1 9 -1.1 0 o0
<1 1 -1 0 -1 -1 0 -1 1 ‘0 o
-1 1 -1 o0 -1 -1 0o 1 1 0 9
1 1 -1 o5 -1 1 0 -1 -1 0o o
1 1 1 0 1 1 o0 -1 1 0 o
1 1 -1 0 -1 1 0 -1 1 o o
-1 "1 -1 ¢ -1 1 o 1 1 a6 gq
1 1 -1 0 1 1 a0 1 1 0 o0
-1 -1 -1 0 -1 1 0o -1 1 0 on
1 1 1 0 '-1 1 8 =1 1 0 o
-1 1.-1 0 1 1 0 <1 1 .0 o
1 -17-1 0 -1 1 -0 Y 1 o o»n
171 -1 0 -1 -1" n-=1.1 0 ¢
-1 -1 -1 90 1 1 0 1 1.0 o=n
<1 1 -1 0 -1 "1 0 =1 ‘1 0 o9
-1 1 -1 0 1--1 0 =} 1 a on
-1 1.-1 01 -1 8 1 1 0o o
dele;l e 1.1 .ea =1 -1 0 -0
1 L -l 6 1.1 o -1 1 0 oq
I 1 -1 v 1 1 0 <t 1 0 0
1 -1 -l n e | Y n R 1 1 . n
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TABLE NO. 2.5-12

 MINIMUM GASSING LEVELS BY VARIABLE

OPEN 'CIRCUIT =

" "VARIABLE NO,
Level (1X1-X21)
1 + (3.42)%
2 - (2.09)=*
3 - (3.93)%
4 + (4.78)*%.
5 4 (4.78)%
6 + (0.58)%
7 + (4.40)* -
8 + (4.78)% -
9 + (2.06)*
10 - - (3.93)
11 + (5.16)*
12 -(10.18)*
13 - NI |
14 4+ (3.62) - .
15 " -~ (5.37)
16 - NI
17 - -(21.21)
18 -+(15.57) .
.19 -£24.23)%
20 ~(19.09)
21 - (2.60)
22 . 0 L
23 4 (2.80)
24 + (1.53) - - .
25 + (4.94)
26 - (5.99) '
27 - (2.27)
28 - (2,49)
29 - (4.31)
30 0.
31 .0
32 -+ (3.32)
33 0
- 34 0
35 + (2.20)
36 ° S0
37 .0
38 - (1.77)
39 + (2.39)
40 - :
41
42
43
44
45
46
47
48

DISCHARGE

Level (1X1-X21)

+ (0.78)*
+ (3.51)*

; - (4.98)%

(8.98)*
- (3.14)%
+(10.24)*

- (1.35)%*

NI

o (7.84)%
+ (3.38)

(1.72)*

NI
NI

NI

- (8.91)

+(12.06)*

—(3L.74)%
+ (0.12)%

- (1.59)
.= (4.33)
- (.01

0

T+ .28
+ (1.78)

.0

< (3.38)
- - (2.29) -

-0
0

(2.37) .

+.(0.48)
~ (0,48)
+ (1.37)
+

(1.08)
(1.13)

= (1.10)
- (1.31)

= (1.02)

'(2.02)*»v'

(3.73)

I I

"COMBINED

Level (1X1}X21)f

+ (2.60)*

+ (2.34)*%

- (5.85)*
(3.68)*
- (0.88)*

+(12.03)*

. NI .
+ (3.91)%
- (6.03)=*

~ NI

+ (3.86)%
-(12.83)%

. NI
. - NI
-(10.18)

NI

| -(33.20)

+(27.18)

"=(54.42)%

-(20.92)
(5.58)
+ (1.95)
+ (4.34)
+ (2.37)
+(11.85)

- (5.29)
- (2.08)

(2.60)
(6.51)
(3.60)
(1.77)
(3.91)
(3.30)

* Interactive - '

‘NI Not In

"BEST" LEVEL

++

b+ + 440

- N/A.'Not‘Applicable,‘
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Jdo @

Y. =

0.

UM
0,=
),=
U.=
0.=
0,=
0.=
0.
(},=
Q.=
o, =
,e
De=
Ne=
N,=
U, =
Dam

]
BT T I T T T { S { ¢ Y 1

M,

HiN, =
Hil, =
(AR RIS

TN, =

i, =
i, =
il =
i, =
M, =
LRI
it =
il =
=
M, =
Hin, =
=
it =

Hil,a
il =
=

1775.,
2000.,

- lz26h,,

1392.,
14521.,
2030.,
1776.,
148n,,
14¢6.,
1w22,,
1163.,
1424,,
L54,,
2027.,

1511,

2024, ,
tson,,
1y4s,,
Litile,
1339..

£ N U IO O I N T 1}

HAK. =
HAXL=
HAX =
NAX. =
HAX. =
HAX, =
HAX. =
itAX. =
HAX, =
HAK =

S HMAX, e

HAX, s
AL, =
1AL, =
HHAX, =
HAX, =
HAK, =
HAX, =
HAX, =
HAX, =
1HAX, =
HAX, =
HAK, -
HAX, =
HAX, =
HAX, =
AN, =
HAX, »
HAX.=
HHAS, =
NN, -

MAX.»

L2.h4,
12.53%,
12.5%,,
2.53,
12,60,

12,60,

12.60,
12,64,
12.67,
12,67,
12,69,
12,70,
12.71,
12.121,
12,72,
12,73,
12,74,
12,74,
12,75,
12,76,
12,76,
12.76,
12,76,
12,171,
12,78,
12.749,
12,79,
12,749,
2.8,
12,81,
12.32,
12.82,
12,33,
1r.ons,
12,34,
12.84,
12.45,
12.386,
12.56,
12,487,

15,11,
15,04,
15,03,
15.02,
is5.01,
15.00,
1h,96,
14,96,
JUPRIEN
14,95,
1n,94,
15,90,
14,94,
14,93,
14,93,
14,92,
14,92,
14,91,
14,90,
1,39,
14,82,
14,838,
14,83,
14,817,
14,87,
14,37,
14,86,
14,86,
14, 36,
14,85,
14,85,
14,35,
14,35,
1,85,
14,35,

-1h, 84,

th, 8h,
In, 84,
14,34,
14,84,
1h,83,
14,32,
1,82,
In,a1,
14,80,
s, 40,

Sl Ba,

lu,30,
n, e,

14.79.

SLEY,

LEV,~
LEV, @
LV, =
LEY, =
LEV, =
LEV, =
LV, =
LEV,w
LEV, =
LEV, =
LEV, =
LfEV, =
LEV, =
LEV, =

LEV,= "~

Lev, =
LEV,=
LEV,=
LEV, =
LEV, =
LEY, =

LEV.=

LEY, =
LEV,
LEV,
LEV,
LEY,
LEV,
LEY,
LEV,
LEV,
LEVY.
LEV,
LEV.,
LEv,
LRV,
LeEvY,
LEV,
LEV,
Lrd,
Luv.,
LEY.,

LEVY.
LEY.
LEY,
LEv,
LEV,
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TARLE 2,5=13A

HINIMUM PERCENT OXYGLH PICKUP COMRBINATIONS
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PERCENT OXYAREN PICKUP COMBIHATIOHS
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TABLE NO. 2.5-15

MAXIMUM PER-CENT OXYGEN PICKUP

'iVARIABLE'NQ. MAXIMUM LEVEL
T o 4 (0.093)
2 ‘ “+ (0.003).
3. < (0.28)
4 ' o - =(0.163)
5  . o 4 (0.060)
6 <oy
7 | S . - (0.075)
8 S - (0.299)
9 o - (0.171)
.10 .1 | ' = NI
11 | L - (0.004)
12 T 4 (0.076)
B '5 + (0.260)
14 . = (0.300)
15 o - (0.212)
16 R -(0.130)
' 17l ’ oo : ' . NI
8 NI
19 RS 4 (0.563)
20 - (1.520)



