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OBJECTIVE

The objective of this analysis was to determine if any benefits could
result from conducting a Manufacturing, Methods, and Technology (MM&T)
project at the Volunteer Army Ammunition Plant (VAAP) or Joliet Army
Ammunition Plant (JAAP) prior to installing dynamic separators during the
reconstruction of B and C TNT lines at Radford Army Ammunition Plant (RAAP).

INTRODUCTION

When facilities which contain explosive material are constructed, the
distance required between neighboring structures depends upon the quan-
tity of detonable material contained within each structure. When TNT
lines A, B, and C were constructed at Radford AAP, the distance between
structures was calculated on 12,000 pounds of class 7 (detonable)
material. On 31 May 1974, TNT line A at Radford AAP was destroyed by an
explosion. Lines B and C were also damaged, which initiated an investigation
to determine how much explosive material was actually contained in line
A at the time of the explosion. The investigation concluded that there
was 18,000-19,000 pounds of class 7 material being processed in the Nitra-
tion and Purification (N&P) building at the time of the explosion, not
counting remelt TNT which is sometimes present in this building. This
was sufficiently above the original design quantity to declare lines B
and C unsafe in their present configuration.

A restoration project for B and C lines was submitted as a late-start
76 project. The project would repair B and C lines in their present location.
To meet the new Quantity Distance (QD) requirements and maintain a pro-
duction rate of 50 tons per day, either structural or process changes
must be implemented.

A structural solution to this problem would be to build a retaining
wall between the Nitration and Purification Section in the TNT building.
However, examination of the TNT facilities and the structural requirements
of a retaining wall showed this to be a high-risk alternative. Thirty
foot of separation would be required between the Nitration and Purification
Sections to allow time for a detonation trap to activate in the event
an explosion occurred. This would require major structural and process
changes. This alternative was not pursued due to the high expectations
of the process changes discussed in this study.

The process change under consideration would reduce the explosive
quantity to the original design specification by increasing the acid-to-
nitrobody ratio in the nitration process from 3:1 to 9:1 and increase
the flow rate accordingly to maintain the production rate of 50 tons per
day. In order to accommodate the required increased flow rate, dynamic
separators would be installed in place of the present static separators.

The gravitational action of the current static separators limits the
possible flow rate; however, by utilizing centrifugal force, dynamic
separators are expected to achieve the required increase in the process

flow without major structural modifications. The proposed flow rate requires




dynamic separators to process 30,000 liters/hour in the nitration section
and 10,000 liters/hour in the purification section. AB Bofors of Sweden,
a developer of dynamic separators, has considerable experience in the
construction of 10,000 liters/hour separators for TNT lines and 10,000
and 20,000 liters/hour separators for nitroglycerine lines. They have
also constructed three 20,000 liters/hour separators for the Canadian
Industries Limited (CIL) lines. The CIL units will be installed on a

35 ton per day TNT production line in September 1975. AB Bofors has not
produced any 30,000 liters/hour units. They have indicated size can be
misleading and there would be some risk in scaling up to 30,000 liters/
hour, since an increase in capacity will not necessarily result in a
commensurate increase in output.

The risks associated with the operation of a TNT line with dynamic
separators are categorized as mechanical or process flow problems.
Mechanical problems may arise due to sludge build-up in the separator
or uncontrolled vibrations of the rotating basket. Process flow problems
may arise with the increased flow rate. If the retention time in the
nitrators does not permit sufficient nitration, the flow rate would have
to be reduced. This would increase the TNT equivalence in the N&P
building and QD requirements would not be met.

ALTERNATIVES

After reviewing the project and outlining the necessary steps required
to rebuild lines B and C, four primary alternatives were identified for
evaluation. The primary difference among the four alternatives is the
time when approval is given to purchase the required dynamic separators.
The alternatives are as follows:

ALT 1. Immediate approval is given to purchase and install 28 dynamic
separators (14 for each TNT line). After the TNT lines have been rebuilt
with dynamic separators, one line would be proven-out to determine if QD
requirements are met.

ALT 2. Immediate approval is given to purchase and install 14 dynarmic
separators on one TNT line B, while static separators are installed on TNT
line C. 1If operation with dynamic separators is successful and QD require-
ments are met, then dynamic separators would be purchased and retrofitted
on TNT line C.

ALT 3. Approval to purchase 28 dynamic separators is withheld until
three of them are tested at VAAP or JAAP. This proposed MM&T project
would replace two static separators in the Nitration Section and one in
the Purification Section with dynamic separators of various sizes. The
INT line would be operated, using current operating procedures (e.g., flow
rates) to correct any mechanical problems which may arise. Therefore,
this would not demonstrate concept feasibility (i.e., whether a TNT line
can operate at the proposed higher flow rates and if this will lower the
TNT equivalence enough so QD requirements are met).




ALT 4. Approval to purchase dynamic separators is withheld until
Canadian Industries Limited (CIL) installs and operates their dynamic
separators. After the CIL units are evaluated, a decision would be made
to purchase and install dynamic separators on Radford AAP's two TNT lines
(ALT 1) or proceed with further testing (ALT 3). As in ALT 3, the CIL
installation would operate at current flow rates and not demonstrate concept
feasibility.

Delivery of the dynamic separators could be expected approximately
six months after the order is placed, and it will take approximately two
years to rebuild lines B and C. As preliminary testing could be performed
at JAAP or VAAP while waiting on the construction, ALT 1 was broken into
two parts:

ALT la. Immediate approval 1s given to purchase and install the
dynamic separators, but no preliminary testing would be performed.

ALT 1b. Immediate approval is given to purchase and install the
dynamic separators, but preliminary testing is performed at JAAP or
VAAP while waiting on the construction at Radford AAP.

APPROACH

Each alternative course-of-action was represented by a network of
activities from the initial decision to success or failure of that alter-
native. For example, the decision to adopt ALT 2 initiates activities
to rebuild line C with static separators and rebuild line B with dynamic
separators. These are represented as lines (arcs) A5 and A6 of the
network in Figure 1. Follow-on activities are represented through
final prove-out (A52) when the course-of-action will be judged a success
or failure, depending on whether the QD requirements are met. The condi-
tion in which the separators function properly but QD requirements are
not fully achieved has been labeled conditional success.

Minimum, maximum, and most likely time and cost estimates were
obtained for each activity depicted in Figure 1; see Appendix B, Table
Bl. Probabilities associated with the possible outcomes of tests and
likely decisions were also estimated and are presented in Figure 1 (e.g.,
it was estimated that the probability of failing preliminary testing
at VAAP (A30) is .04 (A31).

These data were combined (using the Venture Evaluation and Review
Technique (VERT)) in a computer simulation to generate time/cost esti-
mates with uncertainty for each alternative.

RESULTS
Time and cost values for each activity were accumulated from the time

a course of action was chosen to the time when the results of operating
a TNT line with dynamic separators were evaluated. These values include
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the time and cost of retrofitting static separators if needed, but do not
include the time and cost for further structural or process modifications
which would be required if QD requirements were not met. The expected
time and cost of each possible outcome for each alternative, with 907
probability intervals (ninety percent of the values were contained
between the upper (95%) and lower (5%) values), are presented in Table 1.
This table summarizes the terminal node histograms from the VERT computer
simulations which are located in APPENDIX C.

For ALT la there is a 90%Z chance that operation with dynamic separa-
tors would meet QD requirements. The expected time to complete the project
is 31 months at an expected cost of $8.73M. The 90% probability interval
(ninety percent of the values were contained between the upper (95%) and
lower_(5%) values) for time and cost are 29 to 32 months and $8.10M to
$9.26M, respectively.

There is a 107% chance that operation with dynamic separators would
not meet QD requirements and additional process and/or structural changes
would be required. This consists of a 6% chance that the dynamic separa-
tors would remain on the TNT line and a 47 chance that static separators
would be retrofitted.

The outcomes for ALT 1lb are similar to ALT la, except that the ex-
pected cost for successful completion of the project is increased by
$0.17M. This increase is due to the preliminary testing at JAAP or VAAP.
Even with preliminary testing, the chance remains at 90%Z that operation
with dynamic separators would meet QD requirements. However, because of
preliminary testing, the probability is reduced from 4% to 2% that static
separators would have to be retrofitted because operation with dynamic
separators is infeasible.

For ALT 2 there is a 90% chance that operation with dynamic separators
would meet QD requirement. If this occurs, dynamic separators would be
purchased and installed on the second TNT line at Radford AAP. The ex-
pected time to complete this project is 40 months at an expected cost of
$8.73M. The 907 probability intervals for time and cost are 37 to 42 months
and $8.29M to $9.07M. ALT 2 requires 9 months more than ALT 1 if QD
requirements are met; however, there is a 107 chance that the QD require-
ments would not be met. In the latter case, the purchase and installation
cost ($0.75M) of dynamic separators for the second TNT line would not be
incurred.

For ALT 3, if dynamic separators are installed after the completion
of the tests, the expected time to complete the project is 71 months at
an expected cost of $8.92M. The 907% probability intervals for time and
cost are 66 to 76 months and $8.26M to $9.48M. A substantial increase
in time is incurred since a MM&T project would not start until 1976 and
would require approximately 18 months (and $0.2M) to complete. There is
a 10Z chance that upon completion of the MM&T, dynamic separators would
not be purchased and static separators would be installed. If this
occurred, the time to complete the project would be 68 + 5 months at an
expected cost of $7.44M + $0.5M.

11
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TABLE 1. COST/SCHEDULE COMPARISON WITH 907 CONFIDENCE INTERVAL

Schedule (Mo) Cost ($M)
Decision 5% Expected 95% 5% Expected 95%
ALT la. Rebuild lines B and C w/dynamic 29 31 33 8.10 8.73 9,26
separators w/o MM&T or any pre-
liminary testing.
Possible Outcomes
1. Operation w/dynamic separators 29 31 32 8.10 8.73 9.26
meets QD requirements.
2. Operation w/dynamic separators 30 31 32 8.10 8.66 9116
does not meet QD requirements.
3. Operation w/dynamic separators 32 34 36 8.24 8.91 9.50
is not possible. Static separators
are installed.
ALT 1b. Rebuild lines B and C w/dynamic 29 31 33 8.30 8.90 9.40
separators w/o MM&T, but
w/preliminary testing.
Possible OQutcomes
1. Operation w/dynamic separators 29 31 32 8.32 8.93 9.41
meets QD requirements,
2. Operation w/dynamic separators 29 31 32 8.31 8.90 9.46
does not meet QD requirements.
3. Operation w/dynamic separators 28 30 34 7.81 8.49 9.34

is not possible. Static separators
are installed.
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TABLE 1 (Cont'd)

Schedule (Mo) Cost ($M)
Decision 5% Expected 95% 5% Expected 95%
ALT 2. Initially rebuild one line w/dynamic 31 39 42 7.91 8.65 9.02
separators and the other w/static
separators. No MM&T.
Possible Outcomes
1. Dynamic separators completely success- 37 40 42 8.29 8.73 9.07
ful and installed on both lines.
2. Operation w/dynamic separators does 29 31 32 7.54 7.96 8.23
not meet QD requirements. Dynamic
separators installed on one line-only.
3. Operation w/dynamic separators is not 32 34 35 7.60 8.05 8.37
possible. Static separators installed .
on both lines.
ALT 3. Perform MM&T project at JAAP or VAAP 65 71 76 7.40 8.77 9.41
before rebuilding B and C lines.
Possible Outcomes
1. Initially rebuild w/dynamic separators.
a. Operation w/dynamic separators 66 71 76 8.26 8.92 9.48
meets QD requirements.
b. Operation w/dynamic separators 65 71 76 8.20 8.92 9.35
does not meet QD requirements.
c¢. Operation w/dynamic separators 68 75 78 8.56 9.18 9.78
is not possible. Static separators
are installed.
2. Initially rebuild w/static separators. 63 68 73 6.88 7.44 7.88
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TABLE 1 (Cont'd)

Schedule (Mo) Cost ($M)
Decision 5% Expected 95% 5% Expected 957
ALT 4. Defer decision until Canadian dynamic 38 45 70 7.79 8.70 9.26
separators are evaluated.
Possible Outcomes
1. Rebuild w/dynamic separators. No MM&T.
a. Operation w/dynamic separators 39 42 b4 8.09 8.74 9.26
meets QD requirements.
b. Operation w/dynamic separators 40 42 44 8.10 8.82 9.35
does not meet QD requirements.
c. Operation w/dynamic separators is 43 45 46 8.17 9.00 9.43
not possible. Install static
separators.
2. Rebuild w/dynamic separators after MM&T.
a. Operation w/dynamic separators 67 72 77 8.34 8.94 9.50
meets QD requirements.
b. Operation w/dynamic separators 67 71 75 8.18 9.05 9.30
does not meet QD requirements.
c. Operation w/dynamic separators 68 75 78 8.56 9.18 9.78
is not possible. 1Install static
separators.
3. Rebuild w/static separators only. 37 43 68 6.75 7.27 7.66




For ALT 4, if the decision were made to purchase and install dynamic
separators at Radford after the Canadian units were evaluated, the expected
time to complete the prcoject is 42 months at an expected cost of $8.74M.
The 907% probability intervals for this outcome are 39 to 44 months and
$8.09M to $9.26M. An increase of 11 months is incurred since the Canadian
units would not be evaluated until late CY75 or early CY76. Then, if it
were decided to perform a MM&T project before purchasing and installing
dynamic separators at Radford AAP, an additional 18 to 20 months would
be needed. .

CONCLUSIONS

Preliminary testing of the dynamic separators would correct mechanical
problems which would arise and reduce the probability from 47 to 27 that
static separators would have to be rétrofitted because operation with
dynamic separators was infeasible. The probability that operation with
dynamic separators will meet QD requirements is not increased by per-
forming any preliminary testing, since successful operation is based
on operating the TNT line at the increased flow rates. Because of this,
there is little to be gained by ALT 1b, ALT 3, and ALT 4.

Rebuilding both lines with dynamic separators (ALT la) has a lower
expected completion time than ALT 2 (initially proceeding with dynamic
separators on only one TNT line); however, ALT 2 concludes with the same
information on dynamic separators as ALT la, but without the additional
sunk cost for dynamic separators. If operation with dynamic separators
does not meet QD requirements, the expected cost of ALT 2 is $8.0M in
comparison to $8.76M for ALT la. With ALT 2, time 1is sacrificed in con-
verting the second line if dynamic separators are successful; however,
there does not appear to be any reasons to require an earlier completion
date based on current mobilization requirements as outlined in APPENDIX A.

Next page is blank.
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APPENDIX A

ADDITIONAL CONSIDERATIONS
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According to the Production Base Analysis (PBA for FY76-80), the
Level II mobilization requirements for TNT production is 47.644M 1lbs/mo.
This TNT requirement increases to 66M lbs/mo if ICMs can not be produced
in the quantities stated in the PBA and HE rounds must be substituted in
their place. The TNT lines which are designated to produce the required

TNT are shown in Table A-1.

Of the 22 lines listed in Table A-1, two of

the TNT lines at Joliet are the manual batch lines; all others are con-

tinuous.
TABLE A-1. TNT MOBILIZATION REQUIREMENTS

Location No. of Lines Capacity (M #/Mo)
Newport 5 15
Volunteer 6 18
Joliet 8 24
Canadian Manufacturing 1 2
Radford® 2 6

Total 65M #/Mo.

aAssuming B and C lines are rebuilt. -

The number of lines that are currently capable of producing INT are

listed in Table A-2.

TABLE A-~2. PRESENT TNT PRODUCTION CAPABILITY
Type Production Capability
Location No. of Lines CIL Batch M #/Mo)
Newport 5 5 15
Volunteer 10 6 30
Joliet? 11 6 33
Canadian Manufacturing 1 1 2
Radford 0 - -

8Joliet has 5 additional batch lines which could produce TNT if supplied
To obtain this extra oleum, a new plant could be
built at an estimated cost of $24M.

with enough oleum.

19




As shown in Table A-2, without Radford's production, there is still
enough TNT production capability to meet mobilization requirements. This
would require the use of additional batch lines in place of the continu-
ous lines. However, the present planning (Table A-1) includes the use
of two batch lines and Joliet indicates that the batch lines can be
activated with less risk in meeting the mobilization schedule. Therefore,
the question concerning the actual need for B and C lines at Radford
should be readdressed, based on an economic criteria.

There is still some question as to the actual TNT equivalence in the
N and P building (estimates range from 12,000-20,000 pounds). It has been
proposed that Picatinny Arsenal perform a test to determine the actual
TNT equivalence in the N and P buildings of continuous TNT lines. Five
months after Picatinny Arsenal is funded, the tests should be completed.
If the results indicate that the TNT equivalence is less than 12,000
pounds, then operation of the TNT lines with static separators at Radford
would meet QD requirements. If Radford is being used as a vehicle to
prove out dynamic separators, then a counterargument can be made that it
would be cheaper to install them at an already existing line, such as at
Joliet, Volunteer, or Newport Army Ammunition Plants.

20
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NETWORK DESCRIPTION WITH TIME AND COST INPUT.DATA
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Name

A4

A5

Ab

A7, A8
Al5, A21
A34, A60
A6l

A9, A22
A47, AS52
Al0

All, A23
A48, AS53
Al2, A24
A49, A5S4
Al7

Al9

A20, A46
A29

TABLE B-1. NETWORK DESCRIPTION

ACTIVITY
Description

Decide to restore line B with dynamic separators and line C
with static separators.

Restore line C with static separators.
Restore line B with dynamic separators.

Signal Arc.

Prove-out the TNT line which has the dynamic separators.

TNT line prove-out was unsuccessful. Static separators are
necessary.

TNT line prove-out was successful. Operation with dynamic
separators meet QD requirements.

TNT prove-out determined that dynamic separators operate
mechanically, but QD requirements are not met.

Given that operétion.with dynamic separators wmeets QD requirements,

then install dynamic separators on the other TNT line.

Decide to restore both B and C lines with dynamic separators.

Restore B and C lines with dynamic separators (Projects 5755901

and 5765901). Cost + 10% deviation.

Same as A20 above, except that the time and cost for installation

of half of the dynamic separators has been subtracted.

TIME
(Mo)

26-28-30

26-28-30

2-3-4

2-2-4

6-9-12

26-28-30

23-24-25

COST
($4)

3.25-3.615-3.977

3.93-4.365-4.802

.075-.1-.125

.675-.75-.825

7.86-8.73-9.60

7.18-7.97-8.77
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Name

A30

A3l

A32

A33

A62

A37

A38

A39

A40

A4l

A42

TABLE B-1. (Cont'd)

ACTIVITY TIME
Description : (Mo)
While restoration of B and C lines is taking place, install a 10-12-14

dynamic separator at JAAP or VAAP to test its mechanical ability.
Leadtime, installation, testing, removal, and return shipment to
Radford are considered.

Failure of larger size dynamic separators to function properly. =
Static separators are necessary. ’

Dynamic separators will work mechanically, but major modifications 12-15.5-19
are needed which would delay completion of project. Renegotiation
of contracts, changes to equipment, and leadtime are considered.

Dynamic separators work properly with minor modifications. No slip - 0-1-2
in program.

If dynamic separators are rejected as a result of the preliminary 3-4-5
testing at VAAP or JAAP, then B and C lines will be completed with
static separators.

If dyanmic separators are excepted as a result of the preliminary 3-4-5
testing at VAAP or JAAP, then install them on B and C lines at RAAP.

Defer the decision to rebuild B and C lines until the Canadian dynamic 9-9-13
separators are evaluated.

Evaluate the Canadian dynamic separators. 1
Rebuild B and C lines w/static separators only. 26-28-30

Based on favorable Canadian results, rebuild B and C lines with =
dynamic separators.

Based on questionable Canadian results (their 20,000 liters/hr units §-6-15

work, but it's possible that the proposed 30,000 liters/hr units will
not work) do a MM&T at VAAP or JAAP.

COST
($M)
.11-.125-.15
.342-,38-.418
.01-.05-.1
.15-.2-.25

.684~-,760~-.836

.005

6.5-7.23-7.95
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Name

A43

A4

A45

A51, A26,
A55

23ed IxoON

Juelq S

TABLE B-1. (Cont'd)

ACTIVITY
Description
Decide to do a MM&T project at VAAP or JAAP before B and C lines

are restored. Money could be funded as a late-start FY76 or a
FY77 project.

MM&T project; includes negotiation, leadtime, installation and
testing.

Based on unfavorable results from the MM&T, rebuild B and C lines
with static separators.

TNT Prove-out was unsuccessful.

Static separators are necessary.

TIME
(Mo)

15-15-27

18-21-24

26-28-30

2-3-4

COST
($M)

«175-.175-.225

6.5-7.23-7.95

.15-.2-.25
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PART 1. TIME AND COST DIST?IBbTIONS POR ALT 1A
ALT.1A: Composite Time Distribution

RFD 0,05 0.1U 0415 0.20 0.25 CFD 041 0e2 Ue3 0.4 045 0e6 0,7 048 0,9 1.0
28,8567 [mwewlecec]ecec]ecec]esaa] MIN 2848567 [emem]menn]emev[cccnloccnc[cven]ovcc]encc]ecce]l=eeea] MIN
1 0.9 I 0.0
21,8967 | 28,8567 1
‘ 1+ 0,013 Ie 0,013
29.1060 I 29.1660 I
1% De026 Ise 0,039
26,4754 1 794754 1 '
| S84 Ak 0,051 Jetgse 0.090
25,7848 1 29.7848 1
&2 222 X T 0.085 [etanncaae 0.175
30,0942 1 3040942 I
JETI I T TR 06095 ) Intsasonsencont 0.270
30,4036 1 30,4036 1
JeeRdpestneRRe 0.130 190|¢¢¢00.Q¢0¢f¢00000 0.400
30,7130 1 ! 30,7130 I
IRZ IR TR L 1 0el20 Intassonnsnasetnssnansssane 0.520
3il.u224 1 3l.0224 1 .
IRarIrDOERD 0,107 [0 AR a R e RN RN RN RN RNERNRRTANDERE 0.627
31,3318 1 31.3318 1
PRI TTELY Y 2 0.113 (RGN et NGB s RNNRRRRRNARARRNIBRNRRNORRB NS 0740
31.06411 I 31.6411 I
Jenttiae 0,073 IR AL TIZ XX SRR ZZ ST AT 2222222222322 X T 0.813
31.9505 1 31,9505 1
A AAZ X ] 0.068 A XTI SIS R R2 2222222 22222222222 %Y 0.881
32.2%99 1 32,2599 1
joe 0,039 [0 0aantiieatetuetatnelstlelenttaotissclatianene 0,920
32,5093 1 32.5693 1 )
. Teen 0.033 I.‘.II!'QQQI“?'..O'...OOI..l.llli'l!ih.!..i..i.. 04953
32,8787 1 32.8787 1
w I* 0,017 Jetussnnsnnasatisnnsatortransnsnsssnasansnanennne 0,970
® 33,1881 1 33.1881 1 '
1 04005 [#00RER00RaatetnnasaatsisRiesrtteasssssttnsnisansnne 0,975
33,4975 | 33.4975 1
1 0.001 ISR QRN NN PR R NN RN RGBS NR NIRRT R BB BRI DB RR SRR BRRRTER 0,976
33.8069 1Y 33.8069 1
1 0,002 [S0GAREENEBRBONLNANBReRININRREIRERERRRRRRIGNRROOOR (0,978
34,1162 1 34,1162 1
1 0,006 ISP RN RN CER BN BRI VRN R SR BRDRLRRRDENREREDB RN BBNEDRORNE (), T84
34,0256 1 34,4256 1
1 0,003 [0 R R RN RGN BN RRIRRRRRNRBNRRNRERRRBERRR P RN NG RDRRSRE 0,987
34,7350 1 34,7350 1
1 0,005 (SR UR DR RE IR RPN I NI IR ORNRNNRRNGRBBRDRRNARBBRPPRRRER), 992
35,0444 T 35,0644 1
1 0,003 JHEARRBNBRR AR IPRERRRB SRR RBRRRRDE RN RRRR RN IR RBORRRER), 995
35.3538 1 35,3538 1
1 0.002 . (AP RN R RN NN RS RN B RN R BN RN NP RN D RS R ERB BB RR R RN RROINR0, 99T
35,6632 | 35.6632 1
1 0.001 [H RN RN IR NN RN RGN RGRRIBRNBRRRANEREBI RN R DB GO RN ORERER(),508
35,9726 1 35.9726 1
I 0,001 IEI XTI SRR 2 L TR T Y R R R R R TS L2 R 2 2 e 2 X2 YT 2 A -1 1]
35,2820 1 36,2820 I
1 0.0 J00ansassssutidientsslielesasiesttsnttesensennnseden), 999
36,5913 1 3645913 1
1 0.001 (R GE R AR RN atatRR Nt e e Rl RNaRttERRRINRIeREgRtonannnoae] 000
36,9010 36.9010 I ‘
I 0.0 I 0.0
34,9010 1 MAX 36,9010 I MAX
NO, 0ORS. = 1900 MEAN = 31.090C STD ERROR = 1.0939 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 5447

»OpDE = 30,6442 PEARSONIAN SKEw = 0.4)




ALT. 1A
RFO

7.9112
7.9112
7:3756
840400
8e1044
A.1687
8.2331

R.2975

Patin AND OVERALL COST aRE THE SAME FOR THE CUMPOSITt TERMINAL NODE

Composite Cost Distribution
0,05 0410 0,15 0420 0,25

[mee=]=cem]eecc]eaa=lemac] HIN

ok P Pt et bt g ek
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1
[ens
I
lﬁ..

I
Joaes

A,3619 1
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844906

B8+8550

Jeee
T
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i

!..I'I

[eseses

R.6194 1

Joantcae

8,6838 [

143

B,7432

8.8125

B.8769

He9413
9.0057
9.0701
9.1344
9.,1988
3,2632
9.,3276
9,3920
Q,4563
95207
Q,5851

9.5851

Jeuevans
1

Jredtasee

I

[eascas

1

Jrease

i

Jredes

[#edis
1
IO.'
I
[ene
1
II.‘
1
[®oe
1

1

e bt Dot Dt ed et g el

NO, NHS, = 1000 MEAN =
MUDE =

8,7330
8,7701

0,0

0,004
0,006
0,014
04029
0,031
0,032
0041
0,037
0.059%9
0,058
0.062
0,075
0,074
0.089
0,060
0,046
0,053
0,053
0,034
0,035
0,031
0.031
0,019
0,007
0,016
0,004
0.0

MAX

STD ERROR =
PEARSONTAN SKEW =

1.9112
7.9112
7.9756
840400
B.1064
8.1687
8.2331
8.29T5
3.3619
8.4263
8.4906
8,5550
B.6194
8.6838
8.7482
8.8125
8.8769
849413
9.0057
9.0701
9.1344
9.1988
9.2632
9.3276
9.3920
9.4563
9,5207
9.5851

95851

CFD 0el 042 Ue3 0Go% 0e5 0.6 0,7 048 0.9 1.0

O O et £ i GO R 1 1 1 l=-==1 MIN

1 0,0

I

I 0,004
I

1 0,010
1

le 0.024
I

Jacs 0,053
I

Jevtas 0,084
I

Ietcoen 0.116
1

[etaneensn . 0,157
I

Jetsatannse - 0,194
1

[etsnsnssangan 0.253
1 .

[esannsnnanscates 0,311
I

[F#FaaaaeRRtatetatons 0373
1 -

xoﬂnioiiﬁconﬂornocoiooo 0.448
1 .

I00aaaasonsatntenstaslisssre. - 0.522
1 4

I.’QI.lQGQQQII?Q.Q'QO.Q.QIQGQQIQ 0.611
1

I..QI.QOOQIQ'Q”..lIQ..OIl...I’..OQ 0,671
1 ) .

e AL I A I 222 A0S 22222222 222 22 2] 06717
I -

[efaenennassanisnsnpasassannsssatosases 0,770
1 ! s %

1990 RR0RRRRIRRYRRRRRRRRRRRRNORRRRNNRRNARNRNRS 0.823
1

9 e eernratatsaatloliintansertaenatEnansassn 0.857
1 5

(R0 RaRcRRRaRRtRNNGReNREtReNaRtaRliaRaRetatiianae 0,892
1

(90 RaRNRPRRRRtNRRNRRRERNNRRBRRERNNRBRRRNNRNRLINNE 0923
1

IR aa0estanatatanrteateeiisentennenenetanaensense (0,954
I

I[#0acN0ttNatetotetasttstassssisnetssttssResnacnne 0,973
{Q'..C.b'..ll.?'!...Q.Q'QQQ.'QQQ.!O...QO....Q.Q‘QQ 0.980
i»o...Qoooo-o.loo..o..o-o.o-oo-a.|u...¢.oo.o....¢oo0.996
i.o..o....&.o.-0-.0oo.c--...o.-.o--oo.Q.Q...pcoao.ol,ooo
i 0.0

I MAX

043453 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 2,45

0011




NETwORK TIME FOR NODE N&c
ALT,1A: Operation Is Successful and QD Requirements Are Met.

RFD 0,05 0410 0415 Go2V 0,25 CFD 04l 02 Us3 0,4 0e5 06 0o7 068 069 140
2H 8567 J=e==]ecca]escca]cac=]e=e=] MIN 2848567 |="ac]eccccluce=ecccc|accalcensa]accc[ccnalccca]ecae] MIN
1 [ 1 0,0
23,8567 | 28,8567 I
1 0,008 I 0,008
* 29,0204 1 29,0204 1
. 1 0,008 Ie 0.015
20,1841 | 29.1841 1
IS 0,016 [ee 0,032
29,3477 1 2943477 I
1§ 0.015 Jue 04047
29,5114 | 29.511¢ 1
I*% 0,021 [ete 0,068
29,6751 1 ' 29.6751 1
I EX 2L 0.041 Jeeace 0,108
29,8388 29.8388 1
Jenen 0042 [eatanense 0,150
30,0025 1 30,0025 1
(e Col&T 1#%assseene = 00197
30,1662 1 30.1662 1
[heens 0,055 Jercnsscncnses 0,252
30,3299 1 3043299 1
Jeensan 0,060 Jetasnsnsasenaces 0,312
30,493¢ 1 30.4936 1
[enatene 04079 I#tesceescnsentansnne 04391
30.6573 1 30,6873 1 .
Jransan 0,069 Ietencscesspnetnsscsanse 0460
30,8210 | 3048210 1 !
w jenetae 0,067 Jetessnsnscasenesscsnsesane 0.527
¥ 30.9847 1 30,9847 1
&2 224 0.056 J49 0000 iNERsentesntsaRscnsenne 0,583
31,1484 | 31.1484 ]
[rarean 0,064 JR000enatRNetetatesssesadasentione ) 0,666
31.3121 1 31ed120 1 ° 7 . )
[Penes 0.058 [900000000000000a0000000R000RRRRRONN 0.704
31,4758 1 31.4758 1
JHRDap 0,069 [S0QRaRnEnandRIReRItaReeRtRRaRRledeeRaOn, 0,773
31,6395 | 31,6395 1 ' ; ’
Jeae 0.039 [0 000Rantaaen st anadasesdnecediseesenedsnss 0,813
31,8032 1 31.8032 1
Jhese 0,04l [P GRCRRRERQRCRRRNIBRRORRORNRNIONENDRNNORRRRRS 0,853
31.966% 1 3149669 1
[nene 0,044 [60R00conenatItacaiaatisnsnsndonetecsonsstenes 0.897
32,1306 1 32.1306 [
1o 0,024 (920000000 atateRaReen INanRestieaRitedenasinaese 04921
32,2943 1 32.2943 1
(e 0,024 (R s R e R E Ut AR Rl e RIe RO tRRRREERRRRRetadoncneny 0.945
32,4580 1 32.4580 1
1 Ge015 (400000000 RRRRRIRRNRRRRRINERRRERNERORRRRERERRRGES (0,961
32.86217 1 32.6217 1
o 0,026 [P 2R0RCER0RRRRRRIACARRRRARIRNRARNIRNRNRSOGOIREDIRNRERROSES (), 985
32,7854 1 32.7856 1 )
1 0,009 N [0 aRedetanRntonsRenttadsaRoRNesslnecepensenennone), 993
37.,%491 1 . 32,9491
1 0,007 (9000000000000l 00ENERONERlEQRENaeERRAsERaRcsORIREDR) 000
33,1131 1 33.1131 1
I 0,0 | 0,0
33,1131 MaAX 33.1131 1 MAX
NO. NRS, = 913 MEAN = 30,9603 STD ERROR = 0.888Y COEF OF VARIATION = 0,03 KURTOSIS (BETA 2) = 2.46

HODE = 30,6006 PEARSONIAN SKEW = 0440




NO.

NRS.

Ye

PaTH ANN OVERALL COST ARE THE SAME FOR NODE Na2

ALT.1A; Operation is Successful and QD Requirements Are Met.
HFD 0,05 0.10 0415 0.2V 0,25 CFD 0el 062 Uo3 0.4 0,5 0.6 0,7 0.8 0,9 1.0
79112 Jeemeloeecla"malccne]l«ma=] MIN T7¢9112 [wmne]eccn]emerecacoleccn]ccnn]cnsc]ecccn]ccnnloana] MIN
0.9 I 0.0

7.9112 1 T.9112 1

1 0.006 1 0,004
T.9756 1 T.9756 1
. 1 0.007 Ie 0.011
8,0400 1 8.0400 I

3 0.013 I« 0,024
Beluasé | 8el044 1

A 0,028 Iete 0,053
B,1687 1 8,1687 1

Iy 0,032 ates 0.084
R,2331 1 842331 I

J&ne 0,032 Jetases 0.116
8,2975 1 8.2975 1

Jeen 0.039 [#veccnce 0.156
Be3619 | 843619 1

Jiewe 0.039 [esaccncnee 0.195
Re4263 1 8,4263 1

Jeancan 0,061 [eeananansanns 0.256
A, 4906 1 8.4906 I

&2 3423 ’ 0,057 II..QQ.QIQQQQQ?QQ 0,313
849550 1 845550 I

Jeneten 0,064 [#tnesccasnnnatonnes 0.377
B.6194 1 8.6196 I

JesRsaen 0.079 [etanaantaencerssenssane 0.456
B.0838 1 B.6838 1

jesnene 0,069 [edassassscscntonsnsansanes 0525
8,7482 1 8.7482 1

JRevtancy 0,088 [e®eascenanonetsecnantonstsennssn 0612
4.8125 1 8.8125 1 ~

jeasepn 0.061 Jetsaneconssentoccnascnacsonntinoansy 0674
B8.8769 1 8.8769 I

[enee 0.049 I..QQ....'.Q..?..QIQQIQ..QQQQQ.Q.QQQQ 0.723
A,9413 8.9413 1

Jrades 0,055 0P asentensaltatrssttssnessarotanantsanns 0,778
9.0087 : 9.0057 I '

{ecese 0.053 : I8 RQQNANRRRRNRRRRERQNNRRRBERORRRNRRRRORRRRS 0.830
90,6701 1 9.0701 I

Jeanw 0,032 lOOGnQQQQQu..inQol..!0.000.006.0000.&0.0000 0.862
9,1344 1 91344 I

[sne 0,035 [#720000000200%0t0tectacaasacecccnrasscctnanas 0.897
G.1988 1 9.1988 1

jeu 0,030 [#fnasssracanatonsiensartisaeboatontscntoninsane 0,927
9.2632 1 9.2632 1

1one 0,033 (R0 RNNaeetaatetiletiseatiansatcasinaccanrasnsene (0,959
5.3276 1 9.3276 1

1 0,018 Jefeeternnaenateticertttsndittonstosentaconassnans 0,977
9.3920 1 9.3920 I ~

1 0,005 [0%00000000atttieectatizsstatestistaisnactsaanenee 0,982
9,4563 ] 9.4563 [

ie 0.014 [0 Raaattetseatsrerialitseelalionniesssensssnanssene), 997
949207 1 9.5207 1

1 0,003 j#%sssunsecnsatisstsesctosanntontocanasasoncencunse), 000
9,56851 1 9,5851 I

i 0.0 1 0.0
9,5851 1 MAX 9.5851 I MAX
913 MEAN = 8.7286 STD ERROR = 0.342%F COEF OF VARIATION = (0,04 KURTOSIS (BETA 2) = 2,45

MODE = 8,7749 PEARSONIAN SKEW = 0,1s




NETWORK TIME FOR NODE Na3

ALT.1A: Operation Is Successful, But QD Requirements Are Not %
KFD 0,05 0410 0,15 0.20 6.25 ?b Oel 062 0e3 0.4 0e5 0s6 047 008 0.9 1lo0
29,6774 Jmwe=elecec|[wcaalacca]e=a=] MIN 2946776 |=mac]eccc]ecce~]accelcacn]eccc]eccan]lecnclcccn]ee==] MIN
1 0,0 I 0,0
29,6774 1 29.6774 1
i jeees 0,065 I we 0.045
20,7931 1 29,7931 1
S LA AT T 0.068 Jetpans 0114
29,9088 1 29.9088 1
jecssan 0,068 [evannanen 0.182
30,0244 1 30,0244
Jese 0,045 I**ansnanans 0.227
30.1401 1 30,1401 1
[#eotanecnnt 0,116 I#tacanncsspnanens 0.341
35,2558 1 30.2558 1
I 0.0 [ePasanannsetanans 0.341
30,3715 1 30,3715 1
[rane 0,045 Jetanassennsenssssne 0.386
30,4872 1 30,4872 1
Jeane 0,045 ) [#tensnsonnansssannanee 0,432
39,6029 | 30.6029 1
Jeenten 0,068 IJstasssnsssanatansssascens 0,500
30,7186 1 30,7186 |
2 L2 0.045 . [#Faanantatassssnssonsonenne 0.545
30,8343 1 30,8343 1
Jrenean 0,068 I.'l..lQQ...l.!...ll...lli..".' D.616
3049500 1 30,9500 1
1 0.0 ISR aea NNt AN RN ARERRRRRS S 0,614
31,0657 1 31,0657 1
1 0.0 IS0 RsRsnsteatstasstannaenesnanes 0.614
31.181% 1 31.1814 1 )
@ Iee 0,023 (90NN R e et e Rt aRRNE Rt RRRRRNORRRRS 0.636
31.2971 1 31.2971 1 )
[enes 0,045 90 0asatnaststanstssnastsnsnassens 0.682
31,4128 1 ' 31.4128 1
1%e 0,023 190 0testaauttteRutoRtiantaneotananey 0.708
31,9284 1 31.5284 1
1Reedus 0,068 II?GIOOIGIGOOG?OIOQGQQOQOQQQ.QOiiooiioii 0.773
31,6441 31.6441 1 ’ '
IRane 0,045 [90anesteneatstsistoseendnsnssnasesossesns 0.818
31,7598 1 31,7598 1 .
1 0e0 [0 ananttsncataes st raantttassssisenianssony D.818
31.8755 1 31.8755
%o 0,023 [P RN RNt It RN eataRaRERRRERERRRLRROOOY 0.841
31.9912 1 31.9912 1 )
I 0,023 C INPRANEERLEIRNRANRRRRSARNERRRRNINSRNRRRRRRS 0.864
32,1069 | 32.1069 1
Jrase 0,045 R aaeneeneceltsnetinnalssaettiontiesenapsasane 0.909
32,2226 1 32.2226 1
1 0.0 I8 00natenintalanst sttt ssiitasstnensspnannes 0.909
32,3383 1 32.3383 1
1ne 0,023 I T T T T Y Ry Ry Yy Y Y Y T YT Y Y YR YL 0.932
32,4540 1 324540 I
1w 0,023 ) [0 e aaRteNasatasetestiaiesaateseRtRnRRiaRanensnan (,955
32,5697 1 32.5697 1
[eane 0,045 [90 0000000000 0RRRRRRRRRRREORRRRRRRERIRORaRRRRatannen] 000
32,6857 [ 32.6857 1 )
! 00 1 0,0
32,6857 1 MAX 32.6857 I MAX
NO. NRS, = 44 MEAN = 30,9170 STD ERROR = 0.8916 COEF OF VARIATION = 0,03 KURYTOSIS (BETA 2) = 1,96
MODE = 30,1835 PEARSONIAN SKEw = 0,82




9¢

NO, NBS, =

PATH ANU OVERALL COST ARE THE SAME FOR NODE N4&3

9.1566
9.2068
942570
9.3072
9.3575

9.3575
00

1

JRRRNeaEss s Nt RRGtORNERRRNEERRRBEDRRNRNRERERENOnaREn (955

1 &

[0 R REEENNEat Nt EsRe RNt NNNTRERNRRANERRERRERERRERERE (0,955

1

(0P r O natatetale Nl tRtNasnEcRanssnnaatannennne (0,955

1

S0 ERROBERNRRRNESBRBBRVERBREANVERBEDES BB saBEGIRNEe®] 000

1

1 0.0

1 Max
3328 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 2,47

A.Te1A: Operation Is Successful, But QD Requirements Are Not Met
RFD 0,05 0.10 0,15 0.2V 0.25
A,0519 [me=~]eccalesccc]ececa]e=wa] MIN
1 0,90
5,6519 |
[eeae 0,045
8.1021 1
1ee 0,023
8.1523 1
14 0,023
a,2025 1
Jee 0,023
R, 2528 1
Jvens 0,045
R,303C I
[eane 0,045
Re3932 1
1o 0,023
8,4034 I
1 0,0
B.4536 1
Rt £ 0.068
R,5038 1
[eevtnense 0,091
14,9540 1
[sescnnens 0.091
82,6043 1
1ee 0.023
8e6545 1
[*» 0,023
83,7047
[revtansonanne 0.136
RaTH49 |
[Haecasnde 0,091
F.8051 1]
Joase 0,045
2,89553 1|
I 0.0
84,8085 |
100 0,023
£.9557 1
[*e 0,023
9,00860 1
1 0,0
9.,0562 1
1%e 0,023
53,1064 1
1 0,0
9.1566 1
IEX AT Y T 0,091
9,2068 1
I 0,0
9,2570 1
I 0.0
9,3072 1
Sl Add 0,045
9,3575 1
I 0,0
9.3975 MAX
44 MEAN = 8,6598 STD ERRGR =
MODE = 38,7405 PEARSONIAN SKEW =

0.24

CFD 0e¢l 042 Qo3 0e% 0.5 0.6 0s7 048 0.9 140
8,0519 Jemec]=ccc]eren]ecacecccc]eenr]ercac]eccn]acnc]eee=] MIN
1 0.0
86,0519 1
Je® 0,045
8.1021 1
Jeve 0.068
B8.1523 1
Jeeuse 0,091
B8.2025 1
1evsecs 0.114
8.2528 1
Jetesenan 0.159
8.3030 I
Jesssennens 0.205
8.3532 1
Jestansncssce 0.227
8.4034 1 . .
JeCGasanonanes o 0,227
844536 1
' [#%nnnsasssanete 0295
8.5038 1
[EPEsROEEEEBREOBNGES 0.386
B8+5540 1
1otacansanosnodtancnsanene 0.477
8.6043 1
oS aannetesenadesatensanae 06500
8.,6565 1
I NSRRI NOENRRERENREIRIREBONS 0.523
B8.7047 1
TR LY YRR Y YR YR P YTy Py Ty Yy YY) 0,659
8.7549 1
LTI YT T PR YT YT T LY X T 0,750
8.8051 1 L
- JHEaaERN NN RRERREEBDARRRNEEERNERERERRRNGNE 0.795
8.8553 1 .
IPNancssiaesaiatisatneRestasncsResnnsasenne 0795
8.9055 I '
L T T Y Yy Y Y Y Y Y Y Y Y P Y Y Y Y Y Y Y 0.818
B+9557 1 )
JH 0 araaesReetetenaceatestostsnentssosnesnes 0.8641
9.0060 1
XTI YT YR TR Y Y TR YR R T TR Y YR T YT P Y P Y ¥ 0.841
9.0562 I
T T T T T T Y e e Y T Y Yy YY) 0.864
9.1064 I
' AL IR T2 2RSS T 22222222222 222222222 ) 0.864




A MULTIMODAL DISTRIBUTION

NETWORK TIME FOUR NODE Néé

ALTa.1A: Static Separators Are Installed And QD Requirements Are Not Met
KFD 0,05 041V 015 042V 0,25 CFD 0al 042 Ue3 0,4 065 0.6 0,7 0.8 0.9 1.0
32,0007 I""X""I""!""I""I MIN 32,0007 [oven]wceclecer]racalncen]ccec]crca]cnsclceca]~ee=] MIN
1 0.0 I 0.0
37,0007 1 32.0007 1
. Tee 0,023 Ie 0.023
32.1891 | 32.1891 1
) jee 0.023 Jee 0.047
32,3776 1 32.3776 1
jrere 0,047 Jetaaw 0,093
32.5661 1 32.9661 1
[eedrse 0,070 Jesrncace 0.163
32,755 1 32,7545 1
Jee 0,023 Jeteosnson 0.186
32,9430 32.9430 1
Jeantaaene 0,093 Jetasccnntentas 0.279
33,1314 1 33,1314 1
Jeesstpe D.070 Jetssnssocnesetane 04349
33.3199 1 33,3199 1
[eseden 0,070 [.f..i.o..il..?.!.i.i. 0.419
33,5084 1 33.5084 1
14w 0,023 Jetuacnassnaratansnenee 0442
33,6968 1 33.6968 1
-1%e 0,023 JeTasnssssentedasndantas 0,465
33,8853 | 33.8853 1
1 0.0 [lf..i...uo..l!l..l.y.ou 0,465
34,0737 1 34,0737 1
- jeeveseces 0,093 [etaassnunnatotssnncnasetntas 0.558
= 34,2622 1 34,2622 1
Teafttossns 0,093 I.0.0.00&0-...?.-90000000001050000 04651
34,4507 1 34,4507 1
1 0,0 (000 0aattttqieRtReatatliettestatinane 0,651
34,6391 34,6391 I
[rane N 0,047 [0Factteteneentesinssatttenassasnene ‘0,698
34,8276 1 34,8276 1
JheRtpaase 0,093 ICRXTIZ AT I 222222 YR 2222232 LI 22222 2 0,791
35,0161 1 35,0161 I
[#evsos 0,070 lQ.QQIODIl...l?...l..b..’l..l....l'......l.l 0.860
35,2045 1 35,2045 |
jos 0,023 (9000000000 00000RRERIIRRRRRIRIRRRRRENROREREY 0,884
35,3930 1 35.3930 1
Jease 0,067 IQ..!II.ICQQGI?.l.i.....il....i.'.......'....... 0,930
35,9814 ] 35.5814 1
1%« 0,023 [etoaissocupnetasutessntietatonsntssncontonssnsee 0,953
35,7099 | 35.7699 1 -
1 0.0 1li....uliu.i.f.i....l.ioo.uo.o..c.u!l.blQQOOQOOO 0,953
35.958¢6¢ 1 35,9584 1
1ee 0,023 (28 8RRQRRRRERRRRRNIRRRANRNERTRRNARNEBERBsBEsRoRRute () ,977
. 36,1468 1 3641468 1
1 0,0 (94 aRaattteatetRtetiacaittiactReRdtantRtenteadonsere (0,977
35,3353 1 363353 1
1 0,0 [000eeteenaritentesslelindonuatansuteasetanenanne 0,977
36,5237 1 3645237 1
1 0,0 B (2000000 N0NRNIRRRRRRRRIBRRNRRLRRRROIRRRERRRRRARORRS (,977
3r.T7122 1 36.7122 1
Jee 0.023 JE4RNRRNIEEaROtasRReale Rt ettt NRinceelRataRneRnsRee] 000
36,9010 1 36.9010 1
0.0 1 0.0
36,9810 1 MAX 36.9010 I MaX
NO, NRS. = 43 MEAN = 34,0230 STDL ERROR = 11383 COEF OF VARIATION = 0,03 KURTOSIS (BETA 2) = 2,33




PATH AND OVERALL COSY ARE THE SAME FOR NODE Néé

ALTe.1A: Static Separators Are Installed And QD Requirements Are Not Met
HFD 0,05 0410 0,15 0.2¢ 0,25 CFD  0e] 0e2 Uo3 0.4 0,5 046 0.7 0.8 0.9 1.0
2,1150 x----1----1----1----1----] MIN BellS50 Jecacleccc]evar]mreca]ccca]eccan]wccc[cccc]ecce]ee==] MIN
1 [ %] 1 0.0
AellS0 I 841150 1
e 0,023 Ie 0.023
A l706 1 841706 1
N 1wp 0,023 Jee 0,047
8.2261 1 842261 1
e 0,023 Iete 0,070
8.2817 1 842817 1
Ihage 0,047 [efgane 0.116
$e3373 1 8.3373 1
IS 0,023 [evanane 0,140
8.3928 1 8+3928 1
I 0.0 , Ietasees 0.140
A k684 1 B.44B4 I
[ee 0,023 [etannnse 0.163
R,80640 1 B8+5040 I
[ = 0,023 [etancacne 0,186
R,5595 1 B+5595 I
T 0690 Jetanansne 0.186
B.6151 1 8.6151
jReed 0,047 Jetananacapae 04233
R.6707 8.6707 I
JSAAAL T 22 0,093 Jetgonanepoaneeny 0326
Aa.T282 1 - B.7262 1
[eeteny 0,070 Jetascasoonadatocenne 0+395
w A.,7818 1 8.7818 I
2 [eeeene 0,070 _ [etecssrnsnsnsrasannnsne 0,465
R.8374 1 8,8374 [
B XS 0,023 [ 40RRRRBRRNRRRRONRDRENE 0.488
£.8929 ] 8.8929 1 )
[en 0e023 [#2aaacansspsntasansntetnne - 0.512
8,9485 1 8.9485 1 : ’ .
Jee 0,023 I.f.{.....IO".'.OQQO...'QQQ 0,535
9,004 1 - 9.00641 I
KA LT L S T L 0,116 40 aRREOEIERINRONIBNRRRRIRNRINEORONS 0,65)
9.0590 9.0596 1
Jeentannns 04093 ) I#0Ratuasteatctaeslionsestasosenasedens 0,746
9,1152 1 9.1152 1
1 0.0 10000-o.og-.Iucaonooonaﬂﬁoonﬁcpi--0..- 0,744
9.1708 I 9.1708 I
IR 2 0,047 (09 acsstetnnataseiratnttsanbannecesttnne 0791
3,2263 1 942263 I
(rene 0,047 ' (RN IBRRBRNR RN RN BNRRNRRNRBBRNNENRREBBNBRNRNRDE 0837
5,2819 ] 9.2819 1
1 0,0 I0 e anananetrtanEttstsneapeetenaanssasREny 0,837
9.3375 1 903375 1
10 0,023 00 aaaEanerntEtesataaittteastieslenteneasane 0,860
9.3930 1 943930 I
Jease 0,047 I000QQQQ.Qoo.nfcuionoﬁulllQ.QQQQQOIGQQQ.I.!OQO 0.907
9.4486 1 9.8486 I
[ee 0,023 - A 2L LA 2222 2SRRI 222222222222 222222 2 2 2 3 0.930
9.5042 1 95042 I
Ioatdas 0,070 1692000000000 00000RBRENINEReRIRERIRRRIRRRSRRSRRIRNS] 000
9.5598 1 9.5598 1
1 0.0 I 0.0
29,5598 1 MAKX 9.,5598 I MAX
NO. rBSe = 43 MEaN = 8,9052 STD ERROR = 0.3813 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 2,27
MODE = 9,0685 PEARSONIAN SKEW = 0,38
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NO. NBS,

PART 2. TIME AND COST DISTRIBUTIONS FOR ALT 1B

ALT+1H: Composite Time Distribution .
RFD 0,05 0,10 0,15 0.2V 0,25 CFO 001 0e2 Ue3 004 04,5 0.6 0.7 048 0.9 1.0
27,1002 (==vc]ecce]ecca]ccce]lema=s] MIN 271002 Jecem]eccc]ecem]encnjeccc]eccce]eccc]eccnlccnnleec=] MIN
1 0.0 I 0.0
27,1002 1 27.1002 1
. I 0,003 I 0.003
eT7.4872 1 27.4872 |
: I 0.016 Ie 0.019
27,8742 1 27.8742 1
1 0.007 Is 0.026
2R.20612 I 28.2612 1
IS 0,016 Iee 06042
28,6482 1 28,6482 1
1 0.006 les 0,048
25,0352 1 29,0352 I
1 0.007 . Tange 0,055
29,4222 1 29,4222 1
1eue 0,038 [evtane 0.093
29,8092 1 29.8092 I
jenstaane 0,084 Jerasanoce 0.177
30.1962 1 . 3041962 1
[RaRtakRBIGES c.120 ' . Jetanegoasntace 0e29T7.
30,5833 1 30,5833 1 '
[Ransananantbanes 0.162 I‘?Q.i.l.l..l:?...'.'l.. 0,459
30,9703 30.5703 1
[eenbansengatiensnans 0.198 [#2000004a0a0s0800RoaanRisoestonas 0.657
31,3573 1 31.3573 1
JeRetapaanendan 0.145 0200800000 0000 000080000 RRRRRRRRRRRRRRLS 0,802
31,7443 1 31,7443 1 c
Jhestpany 0,089 I8 4000080 tatot it staststsstealininitedssonantes: Z 04891
32.1313 1 32.1313 1
Tren 0.038 (00 e nedaasatatessla ittt sinalestastalaaisanses 0.929
32.5183 1 32.5183 1 )
i* 0,018 ) IRC0aaeaiatelatsdadoadsdiissossdadiisshoansansnes 0,944
32,9053 1 : 32,9053 1 X i ' »
1 0,007 [0008000000000008RR0RNsR0slantOstsRsaseasaasauees (,95]
33,2923 1 33,2923 1
1 0.001 8200000 s00uasstssadantassnsaditasssasstanannnenee (0,952
33.6793 1 33,6793 1 :
1 0,010 [0020000080s000000000lRRsRsRsRENOIIRRRRSRRRRRRRS  (,962
34,0663 1 34,0663 I
1 0,009 [#%acssasesnsenssansstostannstdassnsastanacaossnes (),97]
" 34,4533 1 34,4533 1
1 0,009 [0 Faaterseeslatinlttelistana sssnatassaboanassnsanan (,980
34,8403 | 34,8403 1
1 0.003 (R RanstRNNlEN NNt ARG RRRRERERERRRNRRRRRRERE (0,983 ;.
35,2274 1 35,2274 1
1 0,002 8200000000300 R 00000000 0RRNRRsRRssaReasannasases (), 988
35,6144 ] 35.6144 1
1 0,003 [8R208000300000000080R0040000RTRRRRGRsRORRRRataaes (0,988
36,0014 1 ' 36.0014 1
1 0,002 IQO.QQQQQ'.0!l?.l.!o..ll..colooolQQQQOl.il.llli.il 0990
35,3884 1 3643884 1
1 0,006 : (9P a R s et it Nt R Rt aRacsstiatatientennonsenssses), 996
36,7754 1 36,7754 1
1 0,004 I8200000008000000000s000a0Na0ssRsttastspstesnsnnsen] 000
37,1025 1 37.1625 1
1 0,0 I 0.0
37,1025 1 MAX 37.1625 1 MAX
= 1ogQ MEAN = 31,0834 STD ERROR = 143135 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 7,51

MODE = 31,1268 PEARSONIAN SKEW = 0,03




PATH AND OVERALL COST ARE THE SAME FOR THE COMPOSITE TERMINAL NUDE
AL T,1H: Composite Cost Distribution

RFD  U,05 0410 0,15 0,20 0,25 CFD 04l 042 D0e3 0,4 0.5 006 0,7 008 0.9 140
7.7340 J=wec]ecsc]=cca]l~a==]emaa] MIN Te7340 [wvac]eccc]lerem]ccca]ccvaleccc]cvcn]cccn]ecccw]emen] MIN
1 0.0 1 N 0,0
T7.7340 1 TeT340 I
. 1 0.002 I 0.002
T.8157 1 T.8157 [
) 1 0,004 1 0006
7.8975 1 T.8975 I
I 0.002 I 0.008
7.9793 1 7.9793 1
1 0.004 I 0,012
a,0610 8.0610 I
1 0,006 I 0.018
R,1428 1 B.1428 1
I* 0.010 Ie 0.028
A.2246 I 8.2246 1
Low 0,021 Jee® - 04049
R,3063 1 843063 1
Jeen N.032 [edew ’ 0.081
7,3881 1 8.,3881 1
b £l i 0,036 Jedanee 0.117
8.4699 1 8.4699 1
18nstan 0.061 [etsnanses 0.178
9.5516 8.5516 1
(6442 T 0.062 Jodtassnssaens 0,240
R,6334 1 8.6334 1
'y R ALY T 0,070 Intpsncansansnte 0.310
™~ Be7152 1 8.7152 1
Joatdsane 0,083 Jetasssssnsatasonsnesn . a . 04393
8,7969 1 Be7969 1
2T 1] 0.077 AT TR YT YR 2T YR TR TR 0.670
B8.8787 1 8.8787 1
[Pastsace 0,083 Ii?o.Qi'll.ii.?.'.'iil’..’l.l 04553
8,9605 | 8,9605 1 . )
LA YT T2 0.090 EAZY T AL TL LRI IT TN Y 3 0,643
9.0422 | 9.0422 1 '
[revcanew 0,089 IR0anestsRtanetititdetinitesttnssunsns 0,732
9.1240 1 9.1240 1 o .
Jresrece 0,078 AT T T R R T Y Y Y T Y TR YT Y YR Y 0.807
v.2958 1 9.2058 1 )
jeuese 0,351 1ot-w.o---igcof.iiﬁcincioaoccncbOQO.QQQQ-poa 0.858
9,2876 1 9.,2876 1
[sane 0,043 TR AR T R R Y Y Y R R YT Y YRR Y Y T Y T 0.901
9,3693 1 943693 1 i
Tee 0,035 (4P OO ERENRINEIRENENIERRNR S VRN EHERRRODIVRBEENS 0.936
9.4511 I 9.4511 1
Iee 0,028 IR RNOERRIEERNBRB RN RNERIGBRRBNIIENEDNROENBRBNS 0,964
9,5329 95329 1
1* 0.019 (9000 NRBURNBIRUNBIRINERRERBOELISUDRDENNBHERERNNENS (0,983
9.6146 1 9.6146 I
Ie 0.010 [PV RRsE0EENERIENRBERTRINRNRIRNNERNIEREERBRRNNBBRRSSR(0,993
9.6964 1 96964 1 '
1 0,005 ' (S St B Rs s st Nl et st aatstiassltenalnsssdtiadonsnstranesl), 998
9.,7782 1 9.7782 1
1 0.002 (SR BN BRI BB IBRNSRRBNENBERRDENRRVES RIS RE SR ERBERROR] 000
9,859% 1 9.8599 1
1 0.0 1 . 0.0
9.8599 1 MAX 98599 I MAX
NO. NRS. = 10p0 MEAN = 8,8954 STD LRROR = . 03602 COEF OF VARIATION = (.04 KURTOSIS (BETA 2) = 2,79

MODE = $.03¢0 PEARSONIAN SKEW = (.38



NO.

1%

RS, =

NETWORK TIME FOR NODE N&S

ALT,18: Operation Is Successful and QD Requirements Are Met.
RFU 0,05 ColU 0415 0420 0,25
24,8994 Jewmmlmmen]e e=]ecven]le=w=] MIN 28,8994
1 0.0
23.8994 1 28,8994
. 1 0.004
29,2172 1 29,2172
N .4 0.015
29,5350 1 2949350
| Sl At 0,037
29.8528 1 29.8528
Thorsane 0,075
30,1707 | 30.1707
[ReRecsannen 0,109
30,4885 } 30,4885
Joetttonndon e 0,123
30.8063 1 30.8063
Jrasdastountdenase 0,175
31.1241 3l.1241
1‘0".."0.0’0‘0 0'153
31.4419 1 31,4419
JeastenoaaaDe 0.123
31.7997 1 3147597
[paetsnon 04081
32,0775 1 32,0775
Joens 0,043
32,3953 1 3243953
1~ 0,020
32.7131 1 32.7131
1 0,007
33,0309 1 33.0309
1 0,006
33,3488 1 33.3488
1 0.0
33,6666 1 33,6666
1 0,007
33,9544 | 33.9844
I 0,004
34,3022 1 34,3022
I 0,002
34,0200 § 34,6200
1 0,005
34,9378 1 34.9378
1 0,001
35,€556 1 3542556
I 0.001
35,5734 1 3545734
1 0,002
35,8912 1 35.8912
I 0.002
3642090 1 3642090
1 0,002
36,5269 1 3645269
I 0,007 )
36,8447 1 368447
I 04002
37.1625 1 37.1625
] 0.0
37.162> ] MAX 37.1625
356 MEAN = 31.1738 STD tRROR = le

MODE =

31,0297 PEARSONIAN SKEw =

0.13

CFD 0el 042 Va3 044 0.5 066 0.7 0.8 049 1.0

) L T B T S e s C LTS CTT ey Suplpny supupvous Juy '} § V]
0,0

I

I 0,004

I

Ie 0,019

I

Jooa 0.056

1

Jetgnans 0.131

i

[etsenscansan 0.236

1

Jesonnesescssaveses 0.359

I

I I I T Y R Y Yy T Y Y 0.534

1

IR YT R TIRAL IR ISR TR LY 2 0.687

1

[00 a 0o at0eaataRetaRapeRNasRRBRaRtatannene 0.810

¢

IR s RN a0 st at st attR icENRlttntRtRtRteRtRNRes 0,890

1

190 aa000 8RRt taRaNERtRRBORNRIRRBRRRRRRRABBRORBRNY 0.933

1

(00 00ca0ER0REtBRRRRRBABRRERBRRBRERBEEBRENERREREE (),95]
1
R AL TR R A 224 42 R 2222222 22224222 2222222 2 2 2 I 1Y)
I
(400 a00RNtaNatetaNaNcastRRRRINORNRRRRELERRaRERaRE (),964

1

ISR RS d T R a2 X2 22 222222 22X 22222 AT AL L ] 0.964
1

[ 80 e noseeatataRstoRdantasadlantandentsnatiansene 0.971
1

[ #0000 00Ra0aRRtERRRERRERRINRRBOERRNRRRRBRENERRERREe () 9T
I .

[P ot RN aRRasttaiNetestadtadanttsiisesssannanesense 0,977
1

[0 00eeetIsatNtededanleRstnRaRtNEatesstanenbaRaRee (),98]
I

[# 0 aRsoRReeaRItIEBBBNRRBRRRNABDRRRRNERERRRRCRRERES (),982
I

[P NN e E N E RO N EN sl ENlRNBRNRBNENREBBBORNROBIRRRNRIRES (),984
I

[0 a0ae0eaentetateidieteiitoelicleiededsndsesananes (),986
I

IR T2 A LT L A 222222 2222222222222 2222222 Y R L B e -1. )

000000000 RRtNNRBRRRRRRRBRNRRRBRRRRENRRRNRRNRRNORRE]) 99]

b

[# PR Ea 0NN RER Nttt NRlaNe s EelRNaNOReRNNsRsRIGsRRRRRRR)) 998

1

[#0000000a00RRRARRNNERRNRRRERRDRARRINRNEERRRRRBRaRae] 000

1
l o.o
1 MAX

1003 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 11.32




(A

NO. Nn8S,

ALT
£,1196
Beil96
f.1865
2,253%
83,3204
8,.,3873
Ae@n4l
K.9212
a,5881
Ro658]
4.7220
HeTBYO
A,855%
RrR,9228
H,9898

55,0557

PalH AND OVERALL COST ARE THE SAME FOR NODE Né&S

+18: Operation Is Successful and QD Requirements Are Met.
RFD 0,05 0,10 0,15 0.20 0,25
Jewememee]erec]eves]emea] MIN

®

*e

bt bt Pt dg bt et bt bl bk

[#a
I
[Reves

.

[eansd
[fetes

[eanse
1
"b.'.’
1

ll...ﬁ.

1

[Retden

1

A AL 2 24

IDQ'....

I
[Heittaane

93,1235 1

a,1%06
9,2575
G,3244
99,3914
5,4583
59,9253
95922
93,6591
0,726l
Q.7930
39,8599
9.8599

856 M
™

I“.....

1

IGQQD
1
[fen
I
IIQG
1
Jon
I

I*

1

1.

!

I.

S N IS

I
EAN =
ODE =

0.0
0,007
0.007
0.019
0,022
0,025
0.051
0,042
0,056
0,057
0.068
0,065
0.066
0.078
0,072
0,083
0.067
0.049
0,039
0,040
0,028
0.020
0,020
0,012
0.005
0.002
0,002
0.0
MAX

B,92€65 STD ERRCR =
9.,0829 PEARSONIAN SKEW =

3.1196
841196
8.1865
842535
843204
8.3873
B,4543
8.5212
B.5881
846551
8.7220
87890
8.8559
8.9228
8.9898
9,0567
9.1236
9,1906
9.2575
9,3264
9.,3914
G.4583
9.5253
945922
9.6591
9.7261
9.7930
9,8599

9.8599

0e3345 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) =

0e47

I

ISARZ X2 A2 2222222 R L2222 222222222 2.3

1

CFD 0al 0e2 ©e3 0.4 0.5 V6 0e7 0.8 0.9 1.0
[even]mcec]eccr]encn]ecca]cccc]ecccc|cccaleccc]ecea] MIN
0.0

I

I 0.007
I

Ie 0,014
I

Jee 0,033
I

jece 0.055
I

Jevae 0,079
1

[e*rnanne 0.131
I f

[ectossnnus 0.173
1

[etannseaane 0.229
b

[etanansesaasan 0.286
1 N

Jetasannaceanetanne 0,354
1

Iecansnasnseantusassnn 0.419
1

[#%a0aRRdsas R atatantate 0,484
1 3

[#8200000080080RRINERRRRRRRRE 04562
1 &

[EPARNRRORRARNRVERRNRERRNRREBRRNREEE 0.634
1 &

00 0naaasasatalaaataatadinnaseRasenen 0,717
1

(SR annaeanaatetat st aataRNtaanantssstonnne 0.784%
1 .
1.?...I....Q.l’.l..l'.....'..Il......".... 04833
1

[0 R RaNdONRQBRta RNt NRRadBRRttRBRRRRENRTIRNOIRRS 0,871
1

EI YT R Y Ty Yy Yy Yy Y T Y Y Y T YR YT Yy 0,911
x ”

[ R e R et e ate Rt aRRadNRElRRlaRRaRRIRRRRRNRRRRNERERS 0,939

0.959

IR aasetROnatataosatantiasateansloantantsrRRORRRERRES (0,979

1

[0 R R Rt et R E R a Rl RN RN RRRRRRRG IR RRRAREORRRER]),99]

I

IR uaRRRneRanAataRataRRORtdtRRRRRNRRNRRRNRRNARRNRERNERee],995

I

[P R R RN E NIt R RNt R RN RN RRT RN RN RRRR RERRRER), 998

I

JRRRGOERNRERRRLCRANNIRRRNNRBRRIRNROIRNONRNGRIRRRNORRRNN] 000

I
1
1

0.0
MAX
2450




NETWORK TIME FOR NODE Ne6
ALT. iR, Operation Is Successful, But QD Requirements Are Not H%;
RFO 0405 ColU 0,15 0.20 b,25 CFD 0ol 042 043 0.4 0.5 046 0.7 0.8 0.9 140
23,9413 [ee==ceec]eec]mcen]e=ae] MIN 29056413 lemac]emmclarem]eccc]cccc]enec]eccc]ccnc]mecc]eece=] MIN
1 0.0 1 0,0
29,9413 1 29.5413 1]
) [oe 0.026 184 0,026
29,7316 1 29,7316 1
- Jaas 0,039 Jets 0,065
29.9219 1 29,9219 1
[Ro0span 0,078 jetanaasn Delé3
30,1122 1 3061122 1
[neas 0,039 Istanansss 0.182
30.3026 1 30.3026 1
e 0,026 [etgsaasnane 0.208
30,4929 1 3044929 1
IRRRRBAP NG W 0.104 x.’.noo..ocnloiun 0.312
30,6832 1 30.6832 1
jeow 04039 . R Ja%tonansansoretasan 06351
30.8735 ] 30,8735 1 ’ .
[eosrgasRon 0,104 . [#fassansnnotatssntisanae 0e455
31,0039 1 31,0639 1
[#addgaanrontann 0el156 I...Q......IIQ?....Q.....I.l.... 0.,610
31.2%42 | 31.2542 1
[PEFCRRNBRRRTRS 0e143 [#fcacnassnatotesnsssdissssensteasetasns 0,753
3144445 T 31.4445 1
[RERRpONEND Gol04 IR 0R0REreEsateteistnstatssanttensatEsssatne 0,857
31,6348 1 31.6348 1
) jree 0,039 P L R T TS R L L S St S L 0.896
31,8251 1 31.8251 1
1ee 0.026 80 aRaaaanaatatiesstsntestatasttstnasanssannnsanse 0.922
32,0155 1 32,0155 1
1* 0,013 (R RN R R R Rt AR RN RN AR R R PR RN AR R RRR RN RGN B RB R 0935
32.2058 1
M R L L T L L e R S L L L 0935
3243961 1 '
[ 20 2Rt REoRatataN sttt attasateliidatdtQietoRantanasn 0.948
32.5864 1 )

(R0 0 aRaeeaatet BN taRtatasgoReanaatRassgERaERRRRRRE (0,974

32.7768 1

[0 s a0 taaQtatiatatsaadassraleaatssnoaopansanaonned (0,974

32,9671 1
[ RO R R R RNt R RN RNRR RO RN RRARARARARRRANERERERESE () 5T
33.1574 1 °
: #8380 00008008TRRRNRRRRERIRIRRIRRRRRRRRORORRRRERS (0,074
33.3477 1
42 acatsieaatetesniantsttanassnstssssssannanennaes 0,974
33.5381 1
(4 R a RN RO RN RN RRRNREURRRRRRORRNENNRRRRRRNRESR 0, 9T4
33,7284 1
[# PR RR RO ROIRNRRRRNERNRRRRRERNERERERDRRRRBRRRGE (), 974
33.9187 1
[0PRREERRIERRNTIRREDVRRRERNVNIBTRRNORRRERRNCREENANGRNE (),987
3442090 1
: (R PR a RN RREE RN RN RRRRNRRRRRRRRRNARNRRRRGIRRRNROGNRRRSE (0,987
34.2993 1 ’
(ORIt RRETRIOERRRIRRERRARNRRRRNRIRRNEREREnnRanan] 000
34,4898 1
0.0 1 0.0
36,4898 1 MAR 34,4898 1 MAX
NO, NRS, = 7T MEAN = 31,0919 STD ERROR = 0.859i COEF OF VARIATION = 0,03 KURTOSIS (BETA 2) = 6.35
“ORE = 31,2161 PEARSONIAN SKEW = 0.l4

32,2058

37,3961

et g St e
*

37,5664

—
-
*

32,7766
37.9671
33,1574
33,3477
33,5381
33,7284
33,9187
34,1090
34,2993

34,4898

B I I R R e N




Palr AND OQVERALL COST ARE THE SAME FOR NODE Na&o
ALTe1B: Operation Is Successful, But QD Requirements Are Not Met

RFD 0,05 0410 0,15 0,20 0,25 CFO 041 062 U,3 0.4 0.5 0.6 0.7 0.8 0,9 1,0
R,18499 |mecelece-]erec]ecac=]e=aa] MIN 8.1B99 [-=eec]lemcc]emer]ecenlermelrcar]emen]emca]lcccc]ea=e] MIN
1 0,0 1 0.0
“.1899 | 841899 1
. 1% 0,013 le 0.013
H,24R7 1 8.2487 1
- 2= 0.026 Iae 0.039
R30U75 1 8,3075 1
I® 0.013 JTete 0,052
5.3663 1 83663 1
1* 0,013 et 0.065
Be.4250 1 8.4250 1
e 0.039 [atens 0.104
846838 1 8.4838 1
TR 0,026 [etsdoe 0.130
R.5426 1 8.5426 1 .
Jentcaee 0,078 [etansncose 0.208
H.6014 | 846014 1
IR L 1 0,039 Jetecnnoannge 0.247
8.6601 I 8.6601 1
jeaeens 0,065 Jetassosnanetates 0e312
A,7189 1 8.7189 1
[en 0.026 100.0000000000?000 0,338
8.7777 1 8.7777 1
jeeRnrenesen 0,117 [nonssscsssasetasnnsasas 0455
B.8365 1 8.8365 1
Jeestoaens 0.091 I..l.....l.O..?l...h....l..! 0545
R.8952 1 8.8952 1
[eerne 0,052 [#tonnaonnsntatonsbssnnanancnne 0597
8.9540 1 8.9540 1
'S [redoe 0,052 Jetassonsnonnatennsspatrnocanesde 0,649
T 9.0128 9.0128 1
Jencse a052 [eCanssnnanetntosassesntconsstensnte 0,701
9.0716 1 9.0716 1
K2 A4 0.039 I...i.Q.G'...Q’Q......l.......h....... 0.740
9.,1303 1 941303 1
Jenn 0,039 800000000000 atassiatosssansstosnstanese 0,779
401891 I 9.1891 1 ’
jeansca 0,065 [000000i00onestonatantastannatcssssenssnanen 0.844
29,2479 1 9.26479 1
Tes Ve026 [0 e et Nl et Rt EleNeatatataIRtesleRinnaRaRtNs 0,870
9.3067 1 9.3b67 I
e 0.026 [#900000000000000sl00tentonaatiasssssnntasenane 0.896
9.3654 1 943654 1
1* 0.013 [00N00taaesatatnactosntionsssseneainstiosssened 06909
9,4242 1 9.4242 1
I* 0.013 [000000000000at0000aIenstseratinenttsssspssrnans 0.922
9.4830 1 9.4830 I
JRee 0,039 [N OINNIREat iRt RNRONERORRaRIRRNaRERORRRINIRERROINERSY (,96])
9.5418 1 945418 1 .
[*e 0,026 JoRRcaeseteatntens et ionsanninacsntnonatasaensnes (0,987
9,6005 1 9.$005 I
)1 0.0 . J00a00a00enatnteaneeannsencennsasssassassernassane 0,987
9.6593 1 9.6593 I
1* 0,013 N [#Cassansossnstasasonnationnarsanstsasnsasianatonnes] 000
9.7181 1 9.,7181 I
1 0.0 I 0,0
9.7181 1 MAX 9.7181 1 MAX
NO, NBS,. = 77 MEAN = 8,9043 STD ERROR = 0.3424 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 2,56

MODE = 8,8236¢ PEARSONIAN SKEW = 0.24
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ALT. )8
RFD

21.1002
27,1002
27,4541
27;5161
2841740
_2p,%32y
2R, 8900
29,2479
29,6059
29,9538
30,3218
31,6757
31,0377
31.3956
31.7536
32.1116
32,6695
32.8275
33,1854
33,5436
33,9013
34,2533
34,6172
34,9752
35,3332
35,6911
36,0491
Je, 4072

3p,0072

AT MEAN =
MODE

0,05 0410 0415 0.2V 0,25
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1
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1
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1
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1
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1

1
1
1
I
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I
I

1

*

0.0

0,045
0,209
0,119
0,134
0el6é

0,030

0.u15

0.0
MAX

STU ERROR =
PEARSONIAN SKEW

NETWORK TIME FUR NODE N&7
Static Separators Are Installed And QD Requirements Are Not Met
CF

2T.l002
27.1002
27.4581
27.8161
28.1740
2845320
28.8900
29.2479
29,6059
29.9638
3043218
30,6797
31,0377
31.3956
31.7536
32.1116
32,4695
32.8275
33.1854
33.5434
33.9013
34,2593
34,6172
34,9752
35.3332
35,6911
36.0491
36,4072

36.4072

2.8465 COEF OF VARIATION = 0,10 KURTQSIS

0.78
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1
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1
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0.0

0,045
0.254
0.373
0,507
0672
0.701
0.701
0,701
0,701
0,701
0.701
0.701
0,701
0.701
0,701
0.716
0.746
04776
0.821
0.851

0.925

(9 e neaseaautatanstRosadienrRoRessaassRatananann® 0,970

1

[0 R0 attaRatatesatanssriassstResdiensnssstsrnsnoae ( 985

I
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1

[#C R AR ORRERRACRRRCRRIRRRNRERRRRRLRNGRRRRRRaRRRRRRE (1,985

1

1...'..'I..".Q."'.'.....'.'......'...'...QQQQI.'.I ° 000

1
I
1

0,0
MAX
2.04




ALT.}8:
RED

T. T340
ToT3eD
7.8107
7.8576
T.9041]
8.0008
58,1178
Re1942
2,2709

A,3476

FATH AND OVERALL COST ARE THE SAME FOR NODE N47

Jmee=]seec]acme]mceale=ue] MIN

1
I
e
I
[*e
I

ID'I..Q

1

Jenee

1

Iﬂ....

1

I'liﬁ

Jeaven
1

I‘.Q'#G.G

1

JEead

»,4243 1

EeB011

B.,5778

IR LT
I
Jraebosce

I
Jeesocae

8,6545 [

8%

647312
5. BUTY
8,8846
A,9613
9.0380
G,11a7
9.1914
9,£082
Qa34a9
Q.,4216
G #9YH3
Q,5750
G,6917
Qe 74084

9, 7¢ds

IGII.
I

1%

1

]e=

1

Iﬁ

1
JEuttn
I

xi

I

Jee

I

I.

x'
1
i®
I
1
1

NO, NBS. = 67 MEAN =
A MULTIMODAL DISTRIBUTION

0,0

0,030
0,030
0,060
04045
C.060
0,045
0,060
0,090
0,045
0,090
0.090
0,075
0,045
04015
0,030
0,015
0,060
0,015
0,030
0,015
0,0

0,015
0.015
0.0

0,015
0,015
0.0

MAX
8,4915 STD ERROR =

7.7340
7.7340
7.8107
T7.887¢
Te9641
B.0408
8.1175
8,1942
8.,2709
843476
8,4243
8.5011
8.,5778
8.6545
8,731¢
8.8079
8.8846
849613
9.0380
9.1147
9.1916
9.2682
9e3449
G.4216
9.4983
9.5750
9.6517
9.7284

9.7284
OI

Static Separators Are Installed And QD Requirements Are Not Met
V.05 0410 0,15 0.20 0,25

CFO 0ol 0e2 U3 0.4 0,5 0e6 0.7 0.8 0.9 1.0

[evec]emec]ecec]ecca]mccn[wene]emee]cacca]cenc]eam=] MIN
b 0.0
I
I= 0.030
{.0. 0,060
}""” 0.119
i.l.o&..a 0.164
i-in.ac;.... 0.226
iQO.oQ¢QQQo.o0 0,269
}-o-n---n..go-'-. 0.328
i"lﬁ.o!.ll'..?l.'b.i’ 0.%18
}Q?..QQQQQIQQQ'I.QQO.QQQ 0.463
iQQ}Q'ICQIQQQQ'Q.ilo..l..’..' 0.552
;0Ono-0-000.0.00-..0.¢0¢0..00.0¢0 0,642
;Q'IIQ!QQI.i'.’QQ..II.'QQQ..Q.O..Q.QQ 0.716
;Qi."¢oco¢..lfcc.l..l;.qq..'loucco’oco 0.761
ii.QQGQ{QQQQ'Q’Q.Q'I'lli..ii......'...i. 0.776
}o'..'¢acno.o.fcc'o¢aluouuonﬂnuocnl¢0001¢ 0.806
ii!i"n..bi"..ii’.lil'..Q.i!l.ii!.lll.ili 0.821
§'?.II'.QCQQI.?Q!Q'Q..'DQQOQQQIQ.QQQIQOIIQ... 0.881
l..QQQQIIQQ.C'?QQIQ..Q'Q.'.Q.QI'QQQI.D;QQQQ... 0,896
i.”...l.lil'.?QQII..QI.II.I..QQ.Q'.'lii...l... 04925
§oascoo'ouu-noo.c.o-.n..;....n.»oocnaau-cu.o..a. 0.940
}oo..o.;;0..'¢f.000......cs.o-.-.ou.cuo-o.o...cc 0,940
{Q.QO'QQGQI...'llOI.QQO.".QQIQI.II...IQIQIQQ..Q. 0.955
;I..QQQQ'QD..Q?ODQQQQQQQI.Q.QOQQIIQQOIQ.!QQQQQQQ'Q 0.970
{.hu.o»o"'.iogunc¢.o’¢¢.-..ou;.oncuuvu.l.o...-oc¢ 0.970
;Q'lli'#.ll.'.ﬁ.....QQQQO...GQQQQI.QQQ'.GQQQOQOQQO 0.985
ic’..;cc-cn«aufiun...u9".-.000.o;l.cu.n.;sc.cc..-.1,ooo
i A 0.0
b MAX
4476 COEF OF VARIATION = 0,05 KURTOSIS (BETA 2) = 3,06




NO,

6%

nRS, =

NETWORK TIME FOR NODE N39

35.9994
35.9994
36.3388
36.6783
37,0177
37.3571
37,6966
38,0360
38,3754
38,7149
39,0543
39,3937
39,7332
40,0726
40,4120
40,7514
41,0909
41,4303
41,7697
42,1092
42,4486
42.7880
43,1275
43,4669
43,8063
at.}asu
44,4852
44,8249

44,8249

15383 COEF OF VARIATION =

ALT.2: Operation Is Successful and QD Requirements Are Met.
RFD 0,05 0,10 0,15 0.20 0,25
35,9994 [~e=-]e===]="==[cwe=]acca] M]N
I 0.0
35,9994 1
i 1 0.002
35,3368 1
N I 0.007
36,6783 1
1 0,010
37.0177 %
e 0.021
37.3571 1
1 e 0.033
37,6966 [
[eese 0,061
3A,03640 I
[rene 0,066
33,3754
Joenes 0,051
33,7149 1
Jtntea 0,050
36,0543
[eecenane 0.075
39,3937 1
jesnenans 0,081
39,7332 |
[rettunen 0.080
40,9726 1
[Ruesane 0,079
40,4120 1
Jeetonenn 0,084
40,7914
[Heetenss 0,086
41,0909 1
jeeste 0,058
41,4303
[reevce 0,060
41,7697
IO.G. [IE Y
42,1092 1
[eoe 0,036
47,4486 1
1® 0,019
42,7880 |
e 0,011
43,1275 1
1e 0,015
43,4669 1
I 0.0G08
43,8063 1
1 0.0
44,1658 1
1 0,001
44,4852 1
I V.001
44,8249 1
1 0.0
44,8249 1 MAX
£36 MEAN = 40,0394 STD ERROR =
MONE = 40,7706 PEARSONIAN SKEW =

048

CFD

0el 02 Ue3 0,4 05 0.6 0.7 0.8 0,9

R S LD SRS EELED ERILIEELES CLTS EELTS Pt

1
1
1
1
1
I
I#
1

o
)
I j
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I
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I
[#tonsscenne
I
IE2 2T TR IT YT 3
I
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b
4R R RN VRS R BERBBABNRY
1
(20 RRReRRBRBERRBNN BB BRE
1
IR ZXITILTY PRI ZTT TR YT TS
1 =
(89 300t R00RQeRtRRBRBEtRNRBEBLREERY
I
IRAZIZIRX RIS LZ 222221222222 22232222 2.2
b ¢
(RPN RNRE B RPNV R R AR BB BRBR BB SRR R RB G
1 .
[# %0 R0eR RO Rt NN B RN BN R BB ERRENBRBRBBDIBR BB DR
I .
(9 B BB RGN R R BB R RN RGO REBRBRB BBV ERRBRGHIRRDS
I .
IR TR XS R RIS RS2SR IZ2 22222222222 2 2 22 T )
I
(SRR R R BRI R R R RN BN RGP VR R B BRI EERECRRRRRDBRCRDRRS
I
[ a e RN RN R RN RN SRR R RN R B R R RNRRRBRTERRERRBRN RS
I
(2R etORBRe st RN RN ERRRBRRCEERBBRRBENNNGRRRBODNES
I
[ F et e R RO R R BB GBI BN BB RRET BB BB BB RRBRDBRBBBB RS
I
(R0 RN REB RN EEBBRRERRRRERBRBERCBEBRBRBDRBRRETS
I
1 0P et E0R RNt R tet R tOR RN RRNRERERGRCRRBRERRRES
I
R R Y e I T T R S Y TR R R 2 I TR R R T Y Y Y )
) §
I
I
0,04 KURTOSIS (BETA 2)

1.0
-1 MIN
0,0
0,002
0,009
0,019
0,040
0,074
0,115
0,161
0.212
0,262
04337
0,419
0.499
0.578
0.662
0748
0,806
0,866
0,910
0,945
0,964
* 0,975
* 0,990
*%0,998
#40,998
20,999
#%1,000
0,0

MAX
= 2,57




PaTrt AND OVERALL COST ARE THE SAME FOR NQODE N39
ALT.2: Operation Is Successful and QD Requirements Are Met.

RF(3 0,05 0410 0,15 0.2v 0,25 CFO 04l 042 043 0o% 0.5 0.6 0.7 0.8 0.9 1.0
A, 09598 [emevelecceleec]cce=]aa-] M]N 8.0958 Jevac]wcer]arec[cecnlcccc]ccec[eccn]cccc]lcccacc==] MIN
VeV I 0.0
8,0956 1 B,0958 1
I 0.002 I 0.002
fial447 | B,l447 1
’ 1 0.006 1 0.008
A.1937 1 841937 1
1 0.007 184 0,015
B,2426 1 B.2426 1
]¢ 0.016 1 0,030
He2916 1 B.2916 1
Ies 0.021 ate 0,051
8.,3405 | 843405 1
18 0,029 [eten 0,080
Ae3895 1 803895 1
168 A 0,031 jetesee 0.112
Ko4384 1 8,4384 1
[ouw 0,030 Jetasnaee 0.142
B.4876 1 8.4874 I
JHaten 06059 % gascanen 0.201
BeS363 1 845363 1
Jeesres 0,063 Jeraseasnssane 0,263
®,5853 1 . 8,5853 1
[enstpene 0,087 [etassenssspnsconne 0.350
8.6342 1 8e.6342 1
[eeadtones 0.077 [efesnncsscpnntoscacse 0,427
R,6832 1 8.6832 1
[eosssane 0.088 [eCascanrnearatesnenasennee 0,516
Be7321 I B.7321 1
b jentesos 0,077 [sdcsesnannaeetosssnacensnanene 04593
8.7811 1 8.7811 1
[EeRBoan 0,073 [etanssssnncentssesantessansensens 0.665
R,8300 I 8.8300 I
Joenenss 0,075 [0 e RN aaaatetonataaineasnResseNenane 0,740
B.8789 [ 8.8789 1
[#oeen 0,050 Jefacasnsncesetassssntsessnsntossencenane 0.790
8.9279 1 849279 1 )
[Renan 0,057 [0 RN Nttt atetasatsstttsneaattutateattones 0,867
3.9768 1 B8.9768 1
[Hees 0.V46 R T T Y R R Y R Y Y R Y Y Y YR Y Y Y Y Y] 0.893
9.0258 | 9.0258 I
TR 0,036 [0 0000800 aRataalanttRtanaaatacRRRaaRERERRRERS 0.929
9.0767 1 G.0747 1
Jee 0,028 [etsntanssnacatanancnensncnnanasnassssrsnansssnee 0,953
9.1237 1 9.1237 1
1* 0.018 (00 aesatastatatasstastttiastenosnnssastansansnasne (0,971
9,1726 1 9.1726 1
I* 0,016 (60 aecnensaatatanatRoeaneasaensaentesnaesscannenee 0,987
G.2216 1 9.2216 1
1 0.009 (90 a0EasNadeRutenetiatetasNantspeiinnatisnassenenesen), 995
9.2705 1 9,2705 I
1 ¢.003 [# 0 0anasatastetasttististisntRasnanestlassssssneene(), 999
99,3195 1 944195 [
1 0,001 [eteasstasesintonnnssensssnssssreansessnenanseteene] 000
9,3684 1 9.3684 1
1 0.0 I 0.0
9.3084 1 MAX 9.3684 I MAX
NO, NBS. = K96 MEAN = 85,7277 STD ERROR = 0.2309 COEF OF VARIATION = 0,03 KURTOSIS (BETA 2) = 2,65
HODE = 8,7076 PEARSONIAN SKEW = 0,09
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PART 3. TIME AND

81.T.2: Composite Time Distribution
RFD 0,09 0,10 0,15 0,20 0,25
21,7396 J~~==leccaleccc]enc=]ave=] MIN
1 DeU
2A,T396 1
. 1 0,005
29,3982 ]
: I 0.006
29,9769 1
% 0,010
30,5955 1
18 0,021
31.2142
I* 0.012
31.83208 ]
1 0.007
32,4515 1
1 0.009
33,0701 1
I 0,005
33.6888 1
) liad 0,019
34,3074 1
1 0,006
34,9261 1
1 0,003
35,9447 1
I 0,001
s, A034
- | £ 0,010
w 36,7820 1
Jope 0.032
37,4007 1
[rewne 0,058
39,0193 |
[ennsase 0,079
3R,63530 1
JRettannne 0,096
39,2567 1
[#e0soasnanuen 0.134
39,8753 1
[#edtiavessase 0.127
40,4940
JRettsanaranne 0.138
41,1126 1
Jeedecaese 0,098
41,7313 1
10.'9009 0'070
47,3999
1oe 0027
47,9686 1
Jee 0.022
43,5872 1
I 0,003
46,2059 1
I 0.002
44,8249 |
T 0.0
64 Bcey ] MAX

NO, 0PSe = 1000 MEAN =

.

0DE

39.2146
40,6276

STD ERROP =
PEARSONIAN SKEW =

COST DISTRIBUTIONS FOR ALT 2

28,7396
2847396
29.3582
2949769
3045955
31,2142
31.8328
32.4515
33,0701
33,6888
34,3074
34,9261
35.5447
3641634
36,7820
37.4007
38.0193
38,6380
39.2567
39,8753
404940
4l.l126
41,7313
42403499
42,9686
43,5872
44,2059
44,8249

44,8249
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O B R T S B T ) e e Lt L
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1 5

1 0.005
1 .

1e 0,011
1

1s 0.021
I
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1

[eea 0,054
1

leee 0,061
1

Jerae § 0.070
1 .

Jevae 0,075
1

[e®tans 0.094
I

Jerane 0.100
1

Ievtaan 0,103
1

1°%ass 0.104
1

[a®snee ) 0.114
b

Ieresnns 0.146
I

LTI TR X 0,204
1 . .

Jetesannannpsan 0,283
2 X

[*Sananssaspentonnee 0,379
- .
Jevaannasssatatosntanntenes 0,513
1

[H e R ssraln i teadastetanEnanses 0,640
I

R T T T T Y Y e Y Y Y Y T Y Y YR Y Y 0.778
)

9 aaanacsrateissasnesstttessiasteisssnastonnse 0.876
1

T R L 2y s Y I I R T T R Y YT Ty ey 0,946
I

IEAX XTI I SRR AZ 2222 22222 22222222 222222 22 2 2.2 4 0.913
I

(42 e e RaienReRasaRandataaRaalitanasanlegsenananeeen(), 995
I

[P0 aeard 0 et st el el e r ettt anaRiRa R tdusseaRrtaRendanen(),008
1
[#0380000000tatanedannantatnannsdatasesiatsnnnnnnans) 000
1

1 0.0

1 MAX

2.883U COEF OF VARIATION = 0,07 KURTOSIS (BETA 2) = 5,57

Q.49




NO.

PAIr anD OVERALL COST ARE TwE SAME FOR THE COMPOSITt TERMINAL NUDE

ALT+2: Composite Cost Distributiom
RFD 0,05 0.10 0,15 0.20 0,25
7.4772 Je===[===c]e=calcaac]ccca] MIN
1 0,0
T.4772 1
1 0,002
7.5500 1
I 0,006
7.0227 1
I 0,005
T7.6954 1
1 0,003
T.7682 1
6= 0,013
7.8409
. 1* 0,010
7.9137 |
1* 0.010
7.9864
I* 0,011
8.0591 1
1* 0.011
8.1319 1
I* 0.017
8.2046 I
)L 2 0,033
8.2774 1
e 0,029
8.3501 1
[eane 0,045
w 8.4228 |
= Jecns 0,041
8,4956 1
[*eeRanns 0,083
8.%683 1
[RaRtannnne 0,109
B.6410 I
[HeEG RO RRRNS 0.113
8,7138 1
[¢ecdannsan 0,100
8.7865 1
A AAZ T LT 0,096
8,8593 1
[Hessanns 0,081
8,9320 1
[rannenn 0,070
9.0047 I
Jones 0.049
99,0775 1
[eee 0,033
9.1502 1
1* 0.019
9,2230 1
1 0,008
9.,2957 1
1 0,003
9.,3684 1
I 0.0
9.,3684 MAX

0BS. = 100@ MEAN =
MODE =

8,6514 STD ERROR =
8,6582 PEARSONIAN SKEW =

T.6772
T.4772
7.5500
7.6227
7.69564
7.7682
7.8409
7.9137
7.9864
8,0591
8.1319
8.2046
842774
8.3501
8.4228
B8.4956
8.5683
8.6410
8.7138
8.7865
8.8593
8.9320
9.0047
9.0775
9.1502
9.2230
9.2957
9.,3684
9.3684

0.
0,02

CFD 0ol 062 Ue3 0% 05046 0.7 0.8 0.9 1.0

| SRS QUSIIRE DISIR-=" U PR QENIN SIS S gly—" gl 33 (]
I ) 0.0

1

1 0,002
I

I 0.008
1

1= 0.013
1

Ie 0,016
1

I 0,029
1

e 0.039
1

II? 0.049
1

In®e 0,060
1

Jeses 0,071
I

Insan 0.088
1

Iesannn 0.121
I

[etanonee 0.150
I

[etensnnans 0.195
1

[#tasnnssnnas 0.236
1

[*%annassnantadian 0,319
1- :

[**snansonsonstossnnss 0.428
it oA

[#tassnasanunetesnnnasnasnns 0e541
1

IS XTI SIS ALIII TSI IS 22 0.641
1

19000000000 ssateostnstnessnsnnssnssses 0.737
1

EITTIYTI T Y YT Y Y YY P Ty Yy Y Yy Yy Yy Y LYY Y ¥YY) 0.818
ik N

LTI YT T YT T P TR LT YR Y T T IITTTY Y Y I T 0,888
K N

I I I T T Y Y T T Y Yy Yy Y YT Y Y Y Y Y YTy YTy Yy ey 0,937
§ - N

[ R aanaananaraltansninanitennonionnassnsnanannsnnse 0,970

[0 PR Nesantns RN ten NNt snReRONRRRRRRaRRERRRRRRe (0,989

1 5

IQ".I'I.'Q.I'?I'.'.l'Ill......."'.."....'!l....lo.991

1

[#P00aatanasteiaaatantnitansancsntasssnnannnsnssanan] 000

b¢

1 0.0

1 MAX
3215 COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 4,04
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NO., nBS,

aLT,

RF )

NETWORK TIME FOR NODE Na0

2 : Operation Is Successful, But QD Requirements Are Not Met
U,05 0.0 0,15 0.20 0.25

2A,71396 [=-==]-eecc]e=c=]cece]aca=] MIN

T Qo
2R, T139A |

Jens 0,033
23,8882 1

N I 0,016

29,0367 1

1* 0,016
29,1853 1

L 0,016
29,3339 1

1 0,016
29,4825 1

T 0,033
29,6311 1

IQQ.Q 0'0‘9
29,7797 1

1 0.0
29,9283 1

8= 0,016
30,0759 1

S il 0,033
30,2255 1

Jenan 0,049
31,3741

) fimii 2 0,033
30,9226 1

JRese 0,049
3n.06732 1

1® 0,016
30,8194 1

jenee 0,089
35,9686 |

LI T YT T TR XYY Y ) 0.180
31,1170 |

[Haeronaesn 0,098
31.2656 1

] Srwisne; 0,049
31.0142 1

[taes 0,049
31.5628 1

[hase 0,049
31.7114 1

T oS 0,033
3),8600 I

I 0.0
372.008% 1

Jentscs 0.066
32,1571 |

I 0,0
32,3087 1

1* 0.016
32.4543 1

Iene 0,033
32,6029 1

I 0,0
32,5029 1 MAX

61 MEAN = 30,8404 STD ERROR =
MynE = 31,0598 PEARSONIAN SKEW =

CFD 0el 062 Ue3 0,4 0,5 0,6 0.7 0,8 0.9 1.0
28,7396 l==a-]-==<]a=-=[--es]eecc]-ca-]ecea]ecealececleeae] MIN

1 0.0
28,1396 1

Joe 0,033
28,8882 1

lne 0,049
29,0367 1

Jesa 0.066
29.1853 1

Tovon 0,082
29,3339 1

jeeane 0,098
29.4825 1

[etanaen 0,131
29.6311 1

[#sannasas 0.180
29.7797 1

[#enoncens 0,180
29.9283 1

[ecnnoansnn 04197
30,0769 1

Iscasnsnnnne 0,230
30,2255 1

Jetasaassengane 0279
30.3741 1

Istennscnssasssas 0.311
3045226 1

[#tsannancnetsstanne 0,361
30.6712 1

[#Cecaccansabatnnass 04377
30.8198 1 )

I*tanssnessenacenssnes 04426
30,9684 1

]IOQCQGQOQI.QQSQQQI.OOQQIQ.‘.Q. 0,607
31.1170 1

T T YT YT A YTy Y Yy Yy YTy Y Y Y Y 0,705
31.2656 1 .

[esencasscendatncennninscnrsninnnsinses 0,754
3l.4142 1

IQIQ.IQ.Q.QQ.I?.Q.DQ.IQQ!Q'I!..Qi..'.'..l 0,803
31.5628 1

(AP araecasanitetannlessnaneEcnsltcatantRaness 0.852
31.7114 1

I'lQIQ‘.Q.!.'Q?QQ.G...IQ.!DIOCQOQQOOQQQOOQI.. 0.885
31,8600 I

L L R L T Y Y YT Y R Y Y YTy Y YT Y Y YN YT YTy 0,885
32.0065 1

(RS RasaReaaat et Raetas et RsasallRaeRRRsannannaResn (,95]
32.1571 1

(00000 Raaatatasatietasttaastssalinnassoannaanases (,95]
3243057 1

[0 satnaatiat sl R leRssaratenssnsataannananene (0,967
32,4543 1

IQ..QIQOQQQQOQ.QOQQQ!DQQQ..QQ‘QIIQ.O.Q....QQQ.IIQOOI.ooo
32.6029 I :
1 0.0
32,6029 1 MAX
09292 COEF OF VARIATION = 0,03 KURTOSIS (BETA 2) = 2.68
0.24




PalH AND OVERALL COST ARE THE SAME FOR NODE NaO
ALT.? : Operation Is Successful, But QD Requirements Are Not Met

RFLD  U,0b 0419 0,15 020 0,25 CFD 0el 0e2 Ve 044 0.5 006 0.7 0.8 0.9 160
7.,4772 Je=me]=e==]~=-c]ea==]==ac] MIN T7e84772 Jemec]eeee]ame-]eccc]eccc]cmen]omcc]emac]acacleaea] MIN
1 0.0 I 0.0
T.4172 1 Tee772 1
. | Sl 0.016 Is 0,016
7.5131 1 75131 1
: 1 0.0 Ie 0,016
7.5490 1 : Te5490 I
Jenss 0,049 Iate 0.066
7.5848 | 75848 I
| el il 0,033 [etans 0.098
7.6207 1 . T.6207 1
Jenes 0,069 Jetansee 0.148
T.6566 1 T.6566 1
I* 0.016 Jedtpsnnes 0,164
7.6924. 1 7.6924 1
JHoe 0.033 [svansnnnes 0,197
7.7¢83 1 7.7283 1
1 0.0 [etansnnnne 04197
7.7042 [ TeToh2 1
Tenew 06069 Iv®sosannanns 0,246
7.8000 1 7.8000 I
222 2T 0s066 IQ.'.!'.......?’. 04311
7.8359 1 T.8359 1
(eedaa 0,066 [etassacsnsanatenaes 0,377
7.8718 1 7.8718 1
Teane 0,049 IQ'.Q.QI.Q.QQ!?...!..! 0.426
7.9076 1 7.9076 1
[*ebdanpos 0.098 I'G.-lno..c.’.?oocl.o!oicoc 0,525
® 79435 1 T¢9435 1
-3 1 0,0 [#Pecasssssatavenadensansen 0.525
7.979¢ 1 T9794 1
1 0.0 Jestpnnusssnasetsssnancnnsnn 0,525
85,0152 1 8.0152 1
Joaottanoe 0,082 I.“...I..'.Q..?'..'III.QQ.’Q.'. 0,607
8.0511 1 B40511 I
[#ene 0,049 [etasesnscsanstendisssnssianusnaen 04656
8.,0870 I 8,0870 1 ‘
Jeuntae 0,066 (40 0E0anB0e RNt RRRRRTRERERRNaRBORSORS 0.721
p,leed 1 841228 1
[eane 0,049 I.?l.!l’l’...l,".!ll.li.'ll..".......l 0,770
8.1587 1 8.1587 1
Jrateas 0,066 1-f..0»-.c-niQGQQ'!'.GQQOOQQQQQQOQQQQQQQQQ' 0.836
8.1%46 1 8,1946 I
Jressas 0.066 [0 2 R0aatRentttaRas iRttt enataRReRseREniaatan 0.902
R.2304 1 8423064 I "
Jenee 0,049 [0 000RR0RARAiRtRIRBBRRNRRRRRRRRERERRERRaRRRtaRaan (,95])
R,8663 1 8.2663 1
[eae 0,033 [#908080000aReliataniRtatiaanetsasRstrattatesenenasns (0,984
a,3v22 1 8.3022 I
1 0.0 [ 0erasaseetaliestanttetlanseRassandtssetansantsenes 0,984
H.3381 1 8.3381 I
1 0.0 : [9aeaat tscanevat s snttaatenaatsaestonadananannanne 0,984
83739 1 843739 I
1 0,016 [60RRsasaasatalistatsctsstrasassttsstsssssnaanenaanse) 000
Be4U9E 1 8.4098 1
I 0.0 J 0,0
58,4098 | MAX 8.4098 1 HAX

7.9550 STD tRROR = 0.2244 COEF OF VARJATION = 0.03 KURTOSIS (BETA 2) = 2,06
7.9196 PEARSONIAN SKEW = 0,16

NOe NRS, = 61  MEAN
“ODE




NO.

LS

nes, =

NETwWORK TIME FOR NODE N4l

ALT.2: Static Separators Are Installed And QD Requirements Are Not Met
RFO 0,05 0410 0,15 0420 0,25 CFD 041 0e2 Vo3 0.4 0.5 046 0.7 048 0.9 1.0
31,8381 Jee=c]e==-]=en]mam=]le=ce] MIN 3148381 [=~ac]=ecclem==][~erc]eccs]cccn][emnr] cna]mcsc]cema] MIN
I 0.0 I 0.0
3,881 1 31,8381 1
o ) Ol 0,023 1 0.023
32,0278 1 32,0278 1
. 1 0.0 Is 0,023
32,2175 1 32.2175 1
Iee 00023 Ine® 0.047
32,4073 | 32.4073 1
]8e 04,023 [ass 0,070
32,5970 1 32.9970 [
Jie8 0.023 [etans 0.093
32,7867 1 32.7867 1
1aese 0.047 Issanens 0,140
32.9765 1 32,9765 1 )
ettt 0.093 Jetpansnnasnan 0.233
33,1662 1 33.1662 1
1% 0,023 [etpsessanseans 0.256
33.3559 1 33,3559 1
1 0.0 [atsnencsenase 2.256
33,5456 1 33,5456 1
A AAZ T AL T T 0.116 Jetannsasnaanstangse 0,372
33,7354 33.7354 1
I A AT XX 2 0,116 ]Df.o.no-...n.f..n.an‘aa. 0.488
33,9251 33.9251 I
[*asspacnant 0,116 [P RasRRRRERIRtRIRRRRIRRRIRERES 0,605
34.1148 J4.1148 1
[oatitassapsntanne 0.163 (4000 ERaRR RN RNt RtRRRRNIERIBRRRRONE 0,767
34,3046 | 34,3046 1 ' :
Jeete 0,047 [# 2R caantaRaseltanpRantRiicnstsneaRaneatane 0.814
34,4943 1 34,4943 1
1 0.0 [#200enssataloissitosssstaatetneenisnstase 0,814
34,6840 1 34,6840 1
Jeasesnnne 0,093 [0 aa0at0asatitaaascaRaesRanastisnndasasanasnnas 0.907
34,8737 1 34,8737 1
Iee 0,023 [800000s00000E 00 NNNBNaRARIERIRN RRERR IS LORROY 0,930
35,0635 35,0635 1 . :
I 0,0 ]n'oQ!Q!Qn!onOf&nnfoo..i!n..ib.nilo.n....Qnou..o 0.930
35,2532 1 35,2532 1
1esas 04047 4200000000 anntoapisatessssaetedsssnnsasannnnsnne 0,977
35,4429 1 35,4429 1
1 0.0 [ 00 0000aRanataRaRInstanatIntantntasndstanagnsase (0,977
35,8326 } 35,6326 1 .
1 060 [#40aReRsRaatatiRaslteaatatansasinralianaentenaanssanes 0,977
35,8224 1 35.8224 1
1 0.0 [P RR R RN RN RN INRERRNERIRNDRRRNRRNRERRBORRRRBRRRRRRR (0,977
36,0121 1 36,0121 I
1 0,0 (80000000 RARRtARERIRERNRRRERNRRRINRRNBBRRGBRROBERRRERSE (0,977
36.,2v18 1 36,2018 I
1 0,0 [T ARRRRRIRNARRNNCNRRBRANANEINNBRRRABNRERNRNOBIRRNONNS 0,977
36.3916 1 3643916 1
1 0.0 (R RN N R NBRORRRNRRNARIBRNBRINERRRIRRNRRRANRERRRRRES (0,977
36,5813 1 36.5813 1
1o 0,023 [RACRssstasasRistadtinsRanasieisatatsnntannnsnnsnsne] 000
36,7716 1 36,7714 1
1 0,0 1 0.0
In, 7714 1 MAX 36,7714 1 MAX
43 MEAN = 33,9081 STD ERROR = 0.8985 COEF OF VARIATION = 0,03 KURTOSIS (BETA 2) = 4,22
HODE = 34,1690 PEARSONIAN SKEwW = 0.29




Palr AND OVERALL COST ARE ThE SAME FOR NODE N4l
ALT,.,2: Static Separators Are Installed And QD Requirements Are Not Met

RFD 0,05 0410 0,15 0.20 0.25 CFD 0ol 062 0e3 0e4 0¢5 0.6 0.7 068 069 1le0
7652564 lwem=]|eswa]emcc]ccca]e=ca] MIN 705254 [evenlecrnnlecer[recc]eccc]accelacnc]cccc]ccca]====] MIN
H 040 1 0.0
7.2¢54 ] 79254 [
. 1% 0,023 I» 0.023
7.5638 1 Te5638 1
N I%e 0.023 Jes® 0.047
7.6021 1 T.6021 1
I 0.0 ITns 04047
T«6405 1 T.6405 I
[ne 0,023 Jeta 0.070
7.6788 1 7.6788 1
I 040 Jats 0,070
T.Ti71 1 7.7171 1
Jwe 0.023 lestpas 0,093
7.7585 1 7.7555 1
Jeane 0,067 [*®poane 0,140
7.7938 1 747938 1
[eaes 0,047 1".00.00. 0,186
7.8322 1 T.8322 1
fiem 0,023 Ietsnnnvane 0.209
7.8705 1 7.8705 I
Jeoveae 0,070 Jetaanacnnapnaw 06279
7.9089 1 7.9089 1 '
[#entas 0,070 Jetpnaantabatatane . 0349
T.9472 1 Te9472 1
Jeave 0,047 [otasnssnasenatannany 04395
7.9855 | 7.9855 1
[pepdae 0,070 (RS ReRRORRRR RO ERRRBRDRNS 0.465
8.0239 1 8,0239 I -
g [eede 0,047 1..gooo.oocoocfct.iaa.iooo. 0.512
8.0622 1 8e0622 1
1ee 0,023 [#f2usessssasuntonndaptansense 04535
R.1006 | 8.,1006 1
jesrne 0e067 ' [P aaacer Rt BN RRIRRRNTRRNRRRRRN 0.581
R,1389 1 841389 1 .
[oavoan 0,070 J*Raesssssnarntonstansnatrsansonts 0.651
8.1773 1 8.1773 1 '
Jraes 0,047 [P st e o R RERRRRRNREERRRNRDRRREY 0,698
8.2156 1 8.2156 1
JRntdcnonane 0.116 1ucgonuinaoaocficn.ﬁo!o..n..ﬁooo&i.onnco.. 0.816
A.,2539 1 8.2539 1
[eatian 0,070 IR XTI T I Y R E Y YT YR Y TR XY RN XY 0.886¢
94,2923 1 8+2923 1
1 0.0 (R RN RN B R R AR RN RRP RN RRRRNBRRBRRRRERRNNNDERRN S 0.884
R.3306 1 843306 I
&L 2 0,047 R Yy Y Y Y Y I TR T T TR Y T TR ¥ 0,930
Re,3090 I 843690 1
10 0,023 (R 200 0RRRRRRNERRRRBRRRBRBGRRNBIRNBLLDDIRRARNRERRRRIRRE  (),953
R,4073 1 8.4073 1
1 0.0 [00anaaataaatatatatantoatasntitasastatadassannasesn 0.953
B.4456 1 8.4456 [
I 0.0 (090000000000 RRRRRIRINNRNRRRERRRRRRBRRIRNRRRRRRRRRSEST (),953
Be4840 I 8.4840 I ‘
[ 0,047 19!....aooo»oo?ncuanannncunuaébilo.ooo..uo.oo.l.i;01.ooo
R,5223 1 845223 1
1 0.0 I 0,0
3.5223 1 MAX 85223 1 MAX
NO. NBS, = 43 MEAN = 8,0544 STD ERROR = 0.2335 COEF OF VARIATION =z 0,03 KURTOSIS (BETA 2) = 2,50

MODE = 8,2386 PEARSONIAN SKEW = 0.79
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PART 4, TIME AND COST DISTRIBUTIONS FOR ALT 3
ALT,3: Composite Time Distribution

RFD 0,05 0410 0.15 0.20 0,25 CFD 0s1l 042 Ue3 0.4 0.5 0.6 0.7 048 069 1.0
6] ,8349 Jeem=]wmcclerem]ecne]ecan] MIN 618349 [erem]-ccc]eme]eccc]ec~e]mcec]ecce[eccc]ccca]eaea] MIN
I 0, 1 0.0
6).8349 1 61.8349 1
g I 0,001 I 0.001
62,5185 1 62.5785 1
: 1 0,001 I 04002
£3,3220 1 63.3220 1
I 0.009 18 0.011
64,0656 [ 66,0656 1
i* 0.013 LG 0.024
64,8091 1 64,8091 1
e 0,03% Jase 0,059
65,9527 1 6545527 1
T#ao 0,035 Jetace 0.094
66,2962 1 66,2962 1 B
[Sanse 04051 Iedpneae s 0.145
67.0397 | 67,0397 I
[ennns 0,054 [etancancss 0,199
67,7833 | 67.7833 1
[ressane 0,077 [eteensnssspnan s 0,276
68,5268 | 68.5268 1
(RedRsene 0.08% Jetessnsnassnntsdey 0.361
69,2704 1 69,2704 1
1#enasas 0,077 l'?.'ll.ll....,.".'i.. 0,438
70,0139 I 70.0139 I
3 [Pentanowe 0.098 [4Raneassssatadtisotansnssons 0.536
70.7575 1 70.7575 1
= [Petranae 0,080 J42anaceesnatetesntetttsstanrenes 0,616
T1.5v10 1 T1.5010 I
[orene 0,056 [t easscatataRtatRstRRtRBRRRRRRRY 5 0.672
72,2446 1 T2.2446 1
Jrentan 0.061 xl.'..IC..'".?l.Q.Q'.’.....Q..I.I.l.. 0.733
72,9881 1 72.9881 1
[teenge 0,064 J200anasatsntetessstnsnsssasnssntssasanan . 0.797
13,1317 1 73.7317 1~
[ease 0,04} J6Casnessnsatslotaasstistissnatantatonnsnsne 0,838
74,4752 T4.4752 1 ‘
[race 0,047 60 R e nanrasenntesstsessaiarstlantatssnsatoney 0.885
15,2188 1 75.2188 1
[*e - 0,027 1oi.c.cobbo.nnfoocn..u.oisucoooioo.ocl..oo.couu 0,912
15,9623 1 75.9623 1 °
1eae 0.034 R T TR T T T R Y Y Y Y R Ry XYY Y2 R Y Y Yy 0.946
15,7058 1 76.7058 1
1* 0.019 [8%00a0s000aaatennitsstensstanasssnpansansssnnses 0,965
TT.4498 7 TT7.4494 1
1e 0,011 [0 aRaaannattianstanaaatieseaneatonaRnRaRRRRRRRRe (0,976
TR,1929 1 ‘ 78.1929 1 ' :
I* 0,011 R 0aanaseaatadasatasiratinntaaataseenraasnnasnnenr 3,987
TR,9365 1 78,9365 1
1 0,006 (SRR e R R et antaleatraancantoal tttnsaasnteetatssenenes),993
19,6300 79.6800
1 0,003 : [0 aaasaRaaanatanataatadaatannientotRantananeasnsanne() 996
80,4236 | 80,9236 1
1 0,004 (8RN0 eRaRat st aNenantteNasaRRatbaNeERNsRsRRRssaane] 000
81.1675 1 8l.1675 1
1 0.0 I 0.0
81,1675 1 MA X 8l.1675 1 MaX
0., 0PSe = 1000 MEAN = 70,7949 STD tRROR = 3.4828 COEF OF VARIATION = 0,05 KURTOSIS (BETA 2) = 2,69
nopeE = 70,4163 PEARSONIAN SKEW = 0,11




PaTH AND OVERALL COST ARE THE SAME FOR THE CUMPOSITE TERMINAL NUDE
ALT.3: Composite Cost Distribution

BFD 0,05 0.1U 0,15 0.20 0,25 CFD 0ol 042 Ue3 04 05 046 0.7 0.8 0.9 1.0
AeB8l24 Jrem=]-emc]lrraclrerele=ce] MIN 608128 [-ve-lrreclamer]ecrc]mecc]ecen]ecenecce]caca]eeaa] MIN
1 0,0 1 0,0
A.8124 1 6.8124 1
1 0,007 1 04007
‘6.4305 | 669305 1
. 1 0,005 Ie 0,012
Tel4ne I T.0486 1
| d 0,011 Ie 0,023
Teloebs | T.16606 1
1 04007 Ie 0.030
Te2847 1 T7.28647 1
i 0,013 Jasw 0,043
7.4028 1 7.4028 1
1* 0,013 lete 0.056
T.5209 T«5209 I
1+ 0,017 Ietas 0,073
7.6389 | 7.6389 1 .
I 0,013 Jecus 0.086
T.7570 1 7.7570 1
1 0,006 [etans 0.092
7.8751 1 T.8751 1
1 0.008 S AL L 0.100
7.9932 1 T7.9932 1
I 0,006 Intane 0,106
Heo1112 . 8.1112 I
1 0.019 Intnann 0.125
8,2293 1 8,2293 1
1% 0,029 Jetansece 0.154
(2 BedaTa 1 8.34764 1
Jn s 0,031 Jetpennann 0.185
Be#655 1 844655 1
[eutepo 06069 Intanascnnnans 0.254
8,5835 1 8.5835 1 ~
- Jeevosoen 0.088 [Rtgaaannsoadatann 0¢342
A, 7016 | B.7016 I ‘
Jestvanecne 0,109 II‘QI'Q".QQQQ?.QQ.G.'.. 0e45])
Be8197 [ 848197 1
[tensaanannes 0.126 [0200aeaennnentansnnansannsane 06577
A,9478 1 8,9378 I
[Recionasas g.108 (RO R RR RN RNt R RRRRRARERGARRAORNS 0,685
9,0558 1 9.,0558 1
JRankpasae 0,098 [#PR0oaeiaapnlatanainstantonantianiasnanone 0,783
99,1739 1 9,1739 1
[enstaane 0,084 IR Caanionsnenstesssentailtanconsstntsantasnes 0.867
9,2920 1 9,2920 1
[eune 0,046 (R0 R e nad A RNt RORERERRORAREREERRNDRRARRQARRERANE 0,913
9.4101 1 9.4101 I
Jeane 0,042 (00 enaetionatatltotnelRntscanRansadoRcRREIREREaRRe (,955
9,5¢81 1 9.5281 1
jree 0,037 IR0 R00R0RMRRTRAERERRRRRDARERNNNNENBRINNRANNNRNRNON],992
9.6467 1 9e64862 1
1 0,007 5 [R2 00N eaRaR st ntRasRRRRROERIARNERRARRRRNRRRANRARNANRNERE]), GGQ
G,7643 1 9.7643 1 :
1 0,001 8% 08actitenntntenctaalsntestaRRstantsdeainnasonnens] 000
9.8826 I 9.8824 1
b 0,0 1 : 0,0
9,8026 1 MAX 9.8824 1 MAX
NO, NRS. = 1np@ MEAN = B,7703 SYD ERROR = 0.5636 COEF OF VARIATION = 0,06 KURTOSIS (BETA 2) = 4,64
MODE = 8,8770 PEARSONIAN SKEw = 0,19




NO .

€9

nAS,

=

NETWOKK TIME FOR NODE N48

ALT«3: Operation Is Successful and QD Requirements Are Met.
RFD  Ue0S 0elU 0,15 042V 0,25

63,6386 [eemelecccleccc]mcec]e=aa] MIN 63.6386
1 [/ I
61,6386 | 63.6386
1 04002
86,3128 | . 6443128
. | 00011
64,9870 1 64,9870
e 0,028
65,6012 T 65,6612
ire 0.027
66,3353 1 6643353
Jonte 04042
67,0095 | 67,0095
182244 Ne049
67.6837 | 67,0837
{Rebree 0,065
68,3579 1 68,3579
jessipces 0,081
66,0321 69,0321
[#aecanasn 0,086
69,7062 1 69.7062
[Recsaane 0.084
70,3804 1 70,3804
KL A4 XY 1 0,080
T1.L546 71.0546
Jeecsne 0,070
71,7288 71.7288
[eeene 0,056
72,4030 ] 72.4030
Jfacon 0,059
73,0771 1 73,0771
[eceen 0,054
73,7513 1 73.7513
[one 0.038
Ta,4255 1 T4,4255
Joese 0,042
75,0997 1 - 7500997
Joe 0,029
T5,773& 1 75.7738
Joe 0.028
Ta.4480 1 T6.4480
To% 0,023
77.1222 1 77.1222
[e 0,013
77,7964 1 T7.7964
1 C.007
Th,4706 ] T8.4706
I 0,013
T9.1e47 7941447
1 0.006
Te.8189 | 79.8185
! 0.002
Boo.493) 1 80.4931
1 0,004
81,1675 1 8l1.1675
1 0.0
B1.,1675 1 MA X Bls1675

AlT MEAN =
4UDE =

71,0045 STD ERROR =
69,5714 PEARSONIAN SKEw = 0,43

CFD 0e)l 042 U3 044 045 0.6 0,7 0.8 0.9 140

[==e-]ecce]ece~|eccc]wecn]ecca]ccec]ecnc]ccaa]eae=e] MIN
I 0.0

1

I 0.002
1

le 0.013
I

le® 0,042
1

Tave 0,069
I

[e®seee 0.110
1

[etacones 0.159
1

[stnnasnanne 0s224
I

[etannassnsanncs 0.30%
1

IRIZTTIZTIT PRI LR T2 0,390
1

[8%nncastenastntanatantane 0.475
1

(92 nastaatatrsssnstantatostes 04554
I

(R 2Rt RNaRRPRGANANNIRRIRRRORS 0.624
I

(9020000000 atatitatasstesassssRanane 0,681
1

IR AL RIS 2 AR E R TLTR T 0.739
I

[0 R e tanRatttonstastletRRNRINRENRRRIRIRREY 0,793
I

(9P atoaRantaeolanadaatadtiananlacsrtesanasnes 0.83)
I

LT TR Y Y Y Y T Y Y Yy Yy Y Yy Yy Yy Y Y Y YY) 0,873
I

000 0atontatae Rt tnatantanesltinlt sttannstanee 0.902
1

X TP Y Y Yy Y Y Y Yy Y P YTy Yy} 0,930
I

[# PR aseonisatotanRtsRoNsNeRRRR En It slsRansnsnsnee (0,953
I

(9200000 aaeptataditaateanasirtasstiasnsasansannne (0,967
1

[0 0000000000000l NOREtRIRRNIROIRORORIRRIRRROERRIRRRRIRNS (0,974
1

(0P aa00ttatatatanRtiantttantiaRsnRsnRcssatRasatsnes 0,988
I

[P 0o R sl tanttes sl EaRlaNR IRt sl R INONORNOREERRRORNGN), 904

1

R et r e Rea Rt N s lensreRaRRRRBRERRRRRRRRRNRRONORREN),996

I.

(SR aaatatcatersnatastastassanstantnsatssssasnansnenn] 000
1

1 0.0

I MAX

3.3480 COEF OF VARIATION = 0,05 KURTOSIS (BETA 2) 3 2,77




PATH AND OVELRALL COST ARE THE SAME FOR NODE N&48
ALT.3: Operation Is Successful and QD Requirements Are Met.

RFD 0,05 0,10 0.15 0.20 0,25 CFD 0a1 0.2 043 0,4 0.5 046 0.7 0.8 0.9 1.0
Re00T6 [memmlomce]emca]occca]a=aca] M]: 840676 l=re=]le==c]ecer[cccs]ccec]ennn]ccen]encc]ecene]~ec=e] MIN
I 0.y I 0.0
2,0076 | 8.0676 1
i 0,005 1 0,005
8,1417 1 801317 1
. I 0.015 [= 0,020
Rel9ST 1 841957 1
J 0,015 %% 0.034
E.2597 1 842597 1
Y 0,012 Jue 0,047
Be3238 1 8.3238 1!
| Sl Va024 Jetee 0,071
R.3478 | 8.3878 1
| 0,021 [etane 0,092
2.4518 | 844518 1
Jeee 0,035 Jetanne 0.127
8.5159 1 8.5159 1
Jeess 0,042 [etansnns 0169
8.5799 1 Be5799 1
[eneey 0.050 Jetponassnen 0.219
B.6440 1 B.6440 ]
XX 0,058 Jetasnnanraopeee 0,277
A,7080 1 847080 I
[ennee 0,085 [etoonasannataNsny 0.332
3.7720 1 8.7720 }
Jeentagns 0,084 [etpsvanaasvatitesscans D416
R,8361 1 8.8361 1
* Jesenanw Ve 08B0 letannsessnnsasanpsannsnny 0,496
8,9001 I 8.9001 I
J#neeus 0,0k6 PR e RN RRBONRERNERNRRNRBLRNREGE 0.562
3. 9601 I B.9641 1 )
[Rascae 0.062 (0 asRRRtRRQRRRBRRRRRNBRBRRENRRS 0.624
9,0282 1 9.0282 1
[rotsan 0,069 B [#200a0000000stasustatentsasntssnety 0693
9,0922 1 9.0922 1
T peense 00058 8000000t taatatanodidRansnssastasntssse 0,750
G,1962 1 9.1562 1 ’
Jeane 0,048 (9% aRR R RO at Rt RN NRERERRLRRRRRRNRERRREtEe 0.798
93,2203 1 9.2203 1
Jeones 0.051 T YT YT R Y YR YRR TR LY LY I 0,849
9.2843 1 9.2843 1 B
Jewe 0,032 [0 aR R AR RN G R RN RN BN B RN RRER AR RE BB RBBRR QR RR NS 0,881
9,3443 1 963483 1
1ee 0,022 (H R aRaeRaaa el ias et iaRReRR R NRRaRettIRRRRRRaREn 0,903
99,4124 1 9e4124 1
1#w 0,023 [0 e aaRtReatetsRatasliattastlettRs RtaRstantseaee 0.927
9.476% 1 94764 1
% 0,027 I#faccensetssetinecinsssntasaseennaenastanansnsses 0,953
99,5404 | 9.5404 I
[ee 0,028 [ RR Rt Rt s RNt RN ORRRRRRRNRRERRRERRRRRRERRRRRERRRES (), ,982
3.0045 1 SeQ065 I
1* 0.012 . JER I T LYY R Y Ty R Y Y Y T R TR Y LY R YT XYL Y Y N-T-7Y
9.6085 ] 9.6685 1
1 0,006 [0 e PRt s a et aNal s Nt alanrtORclnstanaRaRensanssnen] 000
9.7326 1 9.7326 1
1 040 I 0.0
9,7326 1 MAX 9.7326 1 MAX
NO, NOBS, = BR1T MEaN = 849171 STD tRROR = 0+347Y COEF OF VARIATION = 0,04 KURTOSIS (BETA 2) = 2,53

MOLE = 8,8269 PEARSONIAN SKEW = (.26




NET®ORK TIME FOR NODE N49

HFD 0,05 0410 0,15 0.2V 0,25
64,9374 J-e==]=cc=]eval=we=]le=ca] MIN 66,9874
I 0.0
64,9574 1 64,9874
: 1* 0.015
65,4611 1 65,4611
1 0.0
65,9349 | 65,9349
[Resns D060
bh.4086 1 66,4086
| 8.4 Akt Vo045
66.8824 | 66,8824
i 0,015
67,3562 1 67,3562
[#oisons 0,075
67,8299 1 67.8299
1w 0,030
6A,3037 1 68,3037
T 0,015
68,7774 1 68,7774
1ee 0,030
69,2512 1 69,2512
e 0,030
66,7249 1 69,7249
Tae 0,030
70,1987 1 70.1987
xl.'l’.l 0.075
10.6724 70.0724
A Iee 0,030
T1.1462 1 T1.1462
IGQ’Q.Q!. 0.090
71.6199 1 71.6199
i 0,015
72,0937 1 72.0937
[#aoce 06060
Te.5675% 72.5675
Jeocas 0,060
T3.0412 1 73,0412
e 0.030
73.5150 1 73.5150
[#nbsse 0.060
73.9687 1 73.9a87
1® 0,015
T4.%025 1 T4.,4625
o 0,030
76,9362 1 74,9362
1o 0,030
15.4100 1 75.4100
Il.{. 0'045
75.8837 1 75,8837
I* 0,015
76,3575 I 7643575
ease 0,060
76,8313 1 76.8313
) L 0,085
T7.3051 1 77.3051
I 0.0
77.3051 | MAX 77.3051
NO, NRS, = 67 MEAN = 71,4366 STD ERROR = 3.
MODE = 71.3568 PEARSONIAN SKEW = 0,02

ALT.3: Operation Is Successful, But QD Requirements Are Not Met

CFD 0e]l 0.2 Vo3 0,4 05 0,6 0,7 0.8 0.9 1.0
Jemec]erem]avcc]ecec]mccc]canmfercr]vena]ecac]=ce=] MIN
1 0.0
I
i 0,015
%9 0,015
§00.. 0,075
i'“."’ 0.119
}"0"" 0.134
i.-.-..-.n. 0.209
g.c.......-.- 0.239
i...,.;n.a..-o 0,254
}ch.noooc.ou.of 0.284
i.lcnunnncnq00'|. 0.313
;on..unocncgn-fnog 0.343
%.9...;.-...-.9..--..- 0.418
{of.c.o’oocgonfntnu.cvn 0,448
g.3.........-.g...-....-...- 0,537
;0’...00.o..lc:oc.oo.ou.cuoou 0.552
[# P o RN BRBRANE N RN RN BRBRRNNBRRRNNRY 0.612
i0‘.0-0.....-.90-..-p-nn;.-.a.cncn. 06672
i.00.0-o......n...nn..idn...u.-c.nng 0,701
il’..l.!....ll'l...ll..i..lll..i.l...il 0,761
%QG.QQQ.ll..l'lc..l..0.9'!0..0.0!!06!.0! 0,776
:olno.o--no.o-l...d.nlc..o...h.ccaood.oqn 0.806
§ob..oon.n..hofovonoiloicooonﬁnnnuunﬁﬁﬁnoon 0,836
:Q!l....l!QQGQ?IIQ.Q..!I!Q.Q!!QQQQQQ!IQQII... 0.881
iI'QQOQQ.!IQ..’.G..Q!GO!Gnl......!.....!..i... 0.896
%Q'.llll’l..l.'.l.ll.l.ll.i.l.II..Q.I!!..!ICQ.... 0.955
%0?99‘900...!.’0.}900...9.09.!!ll..'..!i..!..l!ldi'l'ooo
i 0.0
¢ MAX

3348 COEF OF VARIATION = 0,05 KURTOSIS (BETA 2) = 1.94




PATH AND OVERALL COST ARE THE SAME FOR NOUE N49
ALTe3: Operation Is Successful, But QD Requirements Are Not Met

RFD 6,05 0.1V 0,15 042V 0,25 CFD 0¢l Vo2 Ue3 0.% 0e5 066 0,7 068 0,9 1.0
R, ID58 [=eecleaccc]eccc[ecea]e"ae] M[N 8.;558 IS TS EETTS SL LI CELTS LT RS LT LY ELL TS EL TS ST TS CETTS § MIN
1 [ PY 1 O'o
Bo1958 J 8.1558 1
‘ HY 0.015 le 0.015
Ae20U57 | 8,2057 1
[oaeew 0,045 Jose 0,060
842556 1 '8.2556 1
I 0.0 [ets 0.060
8,3U5% 1 8.305S 1
1 0.0 less 0,060
He3B54 [ 83554 1
I 0.0 Jets 0,060
8,40583 | B8.4053 1
1 0.0 Jats 0.060
Ro.4b52 | 804552 1
1#¢ 0.030 [etae 0,090
fe5US1 I 845051 1
&L 2 0,045 [ectsnane 0.134
£.5550 1 B8,5550 1
1 0.0 Invesenn 0134
Be6U4Y9 T 8.6049 1
I* 0,015 Jetsaass 0,149
F,6548 1 8.6548 1
[eatenans 0.090 [#*ennunnange 0.239
BeTUGT 1 847047 1
[Retssae 0,075 [evaaneenenatatan 0,313
ReT946 1 Be7546 1
[#eecs 0,060 [#*sacnascagandunene 0,373
B.BUAS T 8.8045 I
g [#e 0,030 [#*padnssangnstanntan 0403
A,6544 ] B.8544 [
1 0,015 [8vanaaansnneatonnanas 0e418
fo9043 1 B8.9043 1
(AR 222 XY T 0,119 [P Rataantetarataaarraatnetany ‘ 0.537
R,9542 1 8,9542 1
[eeotansa 0,090 [#0snasnssnetatosstsntossesassns 04627
9,0u4l 1 9.0041 1 i '
Joeces 0,060 IR X XL SRR 2SR 222222222 22 22 2 0.687
G560 T 9.0540 1 .
I*e 0,030 [800a0acsssetsditnnssenesennstosiatocns 0.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>