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Environmental Qualification
of Okonite Tape Splice ,e

(T-95/No. 35) Under local Submergence
For Power and Control Applications

1.0 Summary

This evaluation demonstrates the environmental qualification for Okonite tape splices
(T-95/No. 35) for local submergence conditions. Okonite tape splices are used in both "
In Line (straight) and "V" type splice applications. The In-Line splices are used in
power (4ky.600VAC/250VDC) and control applications (120VAC/125VDC). The "V"
type splices are used in the same applications as the In-Line splices with the exception
of 4kV power application. Okonite tape splices are not recommended by Commonwealth
Edison for use in EQ related instrument loop applications, and therefore, are not used
in instrument circuits. Under certain design basis accident conditions, Okonite tape
splices could be exposed to the effects of a steam line break accident, and potentially,
be locally submerged inside junction or pull boxes. The environmental qualification of
the tape splices to 10CFR50.49 and NUREG-0588 Category I requirements was

,

established by performing the following:'

Determine splice materials o construction and their water*

absorption / repellency characteristics
:

>
<

Determme circuit applications where Okonite tape splices are used*

Evaluating splice configuration details based on their physical orientation*

within electrical boxes and within associated raceway configurations

Determining the potential failure modes of the splices-*

Identifying the worst case postulated environmental conditions, including*

local submergence, that the splices could experience

Once the as-installed configurations had been determined, these configurations were
reviewed and compared to the tested configurations. The as-tested configurations were
determined to be representative of the as-installed configurations which would experience
postulated accident conditions in bo*.h inside and outside containment areas, typically in
nuclear stations. Specific details of this evaluation are found in the following sections
which support the overall basis for this acceptance.
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2.0 Okonite Tape Spilce Materials of Construction and Their Water

Absorption / Repellency Characteristics

2.1 Okonite_T-95 Insulatine Tape

The T-95 high voltage insulating tape is an ethylene-propylene based thermosetting
polymer, it is designed as a high voltage, high temperature splicing tape, that is
recommended for insulating splices and terminations on high voltage cables that are
insulated with ethylene-propylene, butyl, oil base and thermoplastic and cross-linked
polyethylene compounds. The insulation tape is similar to a true cable insulation or
jacketing compound, formulated and designed for use with electric cable. The insulating
tape has a dielectric strength of 600V/ mil. The insulating tapes' self-fusing capability
(i.e.., the ability to self-unite as one homogeneous, void free mass), makes the tape layers
mold into a completely solid material, similar to the cables' original insulation and
jacket. In this condition, physically there are no layers which can delaminate; there is
no adhesive to encourage " oozing," drying-out or unwrapping of the tape. The tape is
heal and moisture resistant. The tape has a nominal thickness of 20 mils. In regard to
moisture exposure, the tape is essentially non-hydroscopic as evidenced by its negligible
gravimetric water absorption guaranteed value of 10 MG/SG.IN. maximum after 7 days

@ 70*C (ASTM D-470).

2.2 Okonite #35 Jacketine Tape

The Okonite #35 jacketing tape is designed to provide mechanical protection to the T-95
splices for neoprene, plastic and other synthetic rubber-like cable jacket materials for all
voltage applications. When wrapped, it fuses into a homogeneous, void free wall that
has resistance to weathering elements such as rain, wind, and sun normally found in

'

nature, is resistant to the splashings of moist oils, chemicals and acids and has good
electrical properties (i.e., a dielectric strength of 500V/ mil.).

3.0 Circuit Applications Where Okonite Tape is Used

As previously summarized the tape splices are used in both In-Line and "V" type splice
applications. The In-Line splices are used u. power (4kV/600VAC/250VDC) and control
applications (120VAC/125VDC). The "V" type splices are used in the same applications
as the In-Line with the exception of 4kV power. (Accordingly no 4kV power splice
connections are contained in junction or pull boxes.) In addition, no Okonite tape splices
are used in EQ related instrt. ment loop applications.

-2-
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4.0 Okonite Tape Spilce Configurations

Figure 1 depicts the typical electrical installation configurations which utilize Okonite
tape splices. The differentjunction or pull boxes that are used for electrical installations,
as shown in Figure 1, are typically gasketed and have a lip. The lip height for the box
in Figure 1 is 3/8". By design, the gasket does not provide a scaling function against
moisture / steam intrusion. Accordingly, the gasketed cover does not preclude the free
exchange of steam / moisture between the inside and outside of Le box, Moisture is
expected to enter the junction or pull box and accumulate up w but no more than the
3/8" depth. The source of moisture is from condensate originating from a postulated
steamline break accident. The quantity of moisture is expected to accumulate from the

-

steam condensation that occurs inside the box and within associatM i~$nduits attached to
the box, as well as from spray intrusion into the box through th; Meted cover. For
boxes which do not have the capability for drainage, the total volume of condensate is
limited to the lip height since any excess condensate is expected to flow out through the
gasketed cover. As shown in Figure 1, the electrical installation configuration does not
allow for the direct funnelling of condensate.

5.0 Potential Failure Modes of the Splices

The Okonite tape splices provides a dielectric insulation function between conductor to
ground (the metal body of the junction or pull box) and between conductor (phase) to
conductor (phase). The splices also maintain circuit continuity. The T-95 tape insulation
provides the dielectric insulation and the No. 35 jacketing tape provides the mechanical
protection to the T-95 tape insulation. The thickness of the T-95 tape is 20 mils.
Therefore the minimum dielectric breakdown that is the minimum voltage threshold value
when flashover occurs of the T-95 tape splice (i.e.,600 volts / mil x 20 mils) is at least
12,000 volts. This dielectric capability provides a 2400 percent margin over the worst
case 600 volt power and control application which is actually 480 VAC. In addition,
since the installation procedures require a minimum two half-lapped Icyers of Okonite
T-95 tape, this results in an installed minimum thickness of 40 mils. Accordingly, this
provides an even higher actual value for the dielectric breakdown. Figure 2 shows the
worst case configuration of the low voltage (i.e., 600 volts) power and control splice
application.

The dielectric leakage that may occur through the insulation is a function of temperature,
applied voltage, insulation material and age of theinsulation material. Until degradation
occurs which would result in a dielectric failure of the insulation material (i.e., T-95
tape), this leakage current will be small (i.e., in the order of 10 mA) which would not
affect circuit function since the dielectric insulating capability of the tape is high. The
other possible, but unlikely, leakage current is attributed to moisture / condensate

-4-
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, -

This leakage current is

penetrating betw en the cable insulation and the T-95 tape. attributed to moisture / condensate penetration between the cable insulation and the T-95
tape. This leakage current is possible only when the acceptable splice con 0guration is
deviated from and/or mechanical adhesion of the splicing tape to the cable insulation
occurs. This leakage current will be large since the leakage path only depends upon the
conductivity of the condersate and the path length between the bare metal inside the
splice and the ground plane. In fact this type of leakage will usually result in blowing
a fuse which is electrically equivalent to a "short to ground." A properly installed splice
would, therefore, not experience this failure.

,

6.0 Postulated Worst Case Line Break Accident

For inside containment applications, the enveloping accident pronle (all possible line
breaks) including demineralized / chemical spray are postulated. For outside containment
applications, the enveloping accident profile for all possible line breaks excluding spray

,

are postulated.

7.0 Type Test Results

Appendices A through D of this report describe environmental qualification testing that
2.ddress the following:

Environmental Qualification of Okonite (600 V) In-Line and "V" Type SplicesA
and (5kV) for Inside BWR/PWR Containment Applications.

Environmental Quali6 cation of Okonite 600V Power and Control Splices forB
Inside BWR Containment Application While Under " Local Submergence."

Environmental Qualincation of Okonite 600V Power and Control Splices forC
Inside PWR Containment Application While Under " local Submergence."

Environmental Quali3 cation of Okonite 600V Power and Control Splices forD
Outside Containment Applications for both PWR/BWR Stations While Under
" Local Submergence."

7.1 . Summary of Anoendix A Test Results

The test results evaluated in Appendix A establish that the Okonite In-Line Splices (600V
and SkV) are environmentally qualified for inside BWR/PWR containment applications.
The splices maintained the 80V/ mil dielectric test under tao water after havine been
exposed to a 40-year end-of-life condition and the worst case enveloping BWR/PWR

I
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inside containment accident orofile. The dielectric test under tap water established that
Also the insulationthe electrical circuit integrity of the splice had been maintained. !

resistance (IR) and dielectric tests performed prior to the accident exposure demonstrates
that the Okonite tapes do not degrade their electrical characteristics during the normal
40 years installed life. This test estabOhes that the T-95/No. 35 splice is a qualified
material for the worst case envitonmer.t postulated at BWR/PWR nuclear plants.

7.2 Summary of Annendix B Test Results

The test results evaluated in Appendix B establish that the Okonite 600V In-Line and "V"
type splice are environmentally qualified for inside BWR containment low voltage (600V)
power and control applications phen the solice maybe ohysically attached to the bottom
surface of the iunction box that provides no drainage. The test results demonstrated that
the In-Line and "V" type splice have the same electrical performance characteristics
although their physical configurations are different (i.e., In-Line type vs

"V" type

splices), in addition the test configuration in the test vessel allowed direct impingement
,

During the test,
of demineralized water spray and steam to enter the junction box.
cpproximately 1/4" of water accumulated inside the junction box <esulting in splices
being partially submerged. The splices continued to hold the apolied voltaee (532 VAC
and 132 VAC) and current (6.7 amps.15 amos) with no noticeable inkage current

throuch out the entire DBE exoosure.
:

7.3 Sumnanry of Aooendix C Test Results !

The test results evaluated in Appendix C establish that both Okonite In-Line and "V"
type splice are qualified for inside PWR containment low voltage power and control
applications _when the specimens maybe ohysically attached to the bottom of a Limitoraue
switch compartment that mau not have drainage. The test results demonstrate that the
In-Line and "V" type splice have the same electrical performance characteristics although
their physical configurations are different. The test established that the Okonite T-95'

|

tape will maintain its electrical performance characteristics even without the No. 35
In addition the tested configuration allowed for the Limitorque switchjacketine taoe.

compartment to be open inside the test vessel which allowed direct impingement of
chemical spray and steam to enter the Limitorque switch companment. During the test
approximately 1/2" of water accumulated inside the switch compartment resulting in the~
splices being partially submerged. The solices continued to hold the applied voltage (632
VAC and 137.5 VDC) with minimal leakace current-(i.e. 1.2 mA at 137.5 VDC)
throuchout the entire DBE exoosure.

,

-7-
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7.4 Sunttuary of Appendix D TesLikstills

The test results evaluated in Appendix D establish that both the 600V Okonite In Line
and "V" type splice are qualified for BWR/PWR outside containment low voltage power
and control applications when the soccimens are physically attached to the bottom of the
lunction box. The test results also demonstrated that the in-Line and "V" type splice
have the same electrical performance characteristics although their physical configurations
are different. The tested configuration allowed for the conduit run to the junction box
to be left open inside the test vessel which allowed direct impingement of steam to enter
the junction box. Durine the test approximatelv 3/8" of water inside the iunction box
and the solices were partially submerced holdine the apolied accumulated voltage (305

_

V AC) with minimal leal; age current (i.e. 19 mA at 305 VAC) throughout the entire

DBE exoosure.'

7.5 Overall Type Test Summary

The results from tests performed on different Okonite T-95/No. 35 In-Line and "V" type
splices specimens demonstrates that these splices are environmentally qualified for both

worst case " localinside/outside containment application which includes postulated
submergence" conditions when the splices are in the unlikely condition of being
physically attached to the bottom of the junction box for low voltage (600 VAC) power
and control applications. This qualification is in compliance with 10CFR50.49, NUREG-
0588, Category I and IEEE 323-1974 requirements.

8.0 Test Margins

In a postulated steam line break accident, steam is expected to penetrate all unsealed _

However, the line break is isolated within minutes, thereby eliminating theboxes.
constant source of steam. Similarly, the chemical / demineralized water spray is
terminated after a few minutes to hours after the postulated accident inside the
containment. Therefore, after the steam line break and/or spray has been terminated, the
amount of condensate inside the boxes will decrease and subsequently evaporate during

the post accident duration.

The tested configurations with the open conduit run inside the test vessel allows for the
conservative direct intrusion of steam / spray into the box. This is typically not the case
for in-plant configurations since the entire raceway system is closed, with the exception
of the cable tray, but it conservatively envelopes the in-plant configurations. As

described above, steam was injected continuously during the entire test duration and
spray for the specified duration (46 hrs. to 72 hrs.), in compliance with the station
required spray durations. Therefore, the constant steam injection to the test vessel, and

-8-
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as a result, the increased inventory of water, is more conservative with respect to the
postulated accident scenario. The test configuration is more conservative than actual
conditions which would be experienced during a postulated accident for both inside or
outside containment applications.

As previously stated, the amount of condensate inside the boxes is expected to be limited
by the lip height, subsequently, any excess volume of condensate exceeding this height
does not degrade the qualification of the splices submerged by the condensate. This was
indeed experienced in all the tests run for boxes without adequate drainage.

All the tests described in Appendices B. C and D resulted in minimal leakage current
h less than 19 mA at 305 VAC). This amount ofleakage current is not sufficient to
malfunction a power / control device or " blow" a fuse. The measured leakage current of
19 mA at 305 VAC (Appendix D)is electrically equivalent to 7.8 mA at 125 VDC. This
leakage current is_less than 10% of load current of tvoical control devices. Therefore,
this leakage current will not be capable of malfunctioning control devices; As described
earlier in Section 5.0, the leakage due to lack of mechanical bonding between the cable
insulation and the T-95 tape is not expected to occur to result in a short circuit.
Therefore, the leakage under " local submergence" for the Okonite law voltage splice
would occur through the insulation (i.e., T-95) tape and not due to lack of mechanical
bonding between the cable insulation and the T-95 tape. The splices were partially
submerged due to the quantity of water trapped inside the box which was limited by the
lip height. This is representative of that which would be fully submerged. The electrical
circuit integrity continues to be maintained because in either case, the splices do not
degrade their mechanical bonding capability. This is due to the fact that all the partially
submerged specimens maintained their circuit integrity which is representative of a fully
submerged condition. Considering the sample size (more than 20 test samples), if there
was a mechanical bonding problem, if would have been identified. Since the tape is
uniformly applied, the mechanical bonding characteristics would not behave differently
irrespective of mechanical bonding occuring above or below the level of submergence.

9.0 Conclusion

As discussed in Section 8.0, the leakage under " local submergence" for the low voltage
power and control splices is due to the dielectric insulation property cf the T-95 tape and
the dielectric insulation property is acceptable. As shown in Section 7.0 and 8.0, the
tested accident profile is more severe than the postulated DBE profiles in the BWR/PWR
nuclear plants, and is therefore, enveloping the DBE conditions. In Appendices B, C and
D, environmental qualification of low voltage power and control splices under " local
submergence" is demonstrated. Therefore, the low voltage power and control Okonite
tape splices are environmentally qualified under " local submergence" due to a postulated

9
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line break per 10CFR50.49, NUREG-0588, Category I, and IEEE 323-1974
requirements,

_
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Apsa1111.A

A0 Environmental Qualification of Okonite In-Line and "V" Type Splices (600 V) and In-
Line Splice (SkV) for Inside BWR/PWR Containment Application

A.1 Purpose

The purpose of this section is to summarize the environmental qualification of Okonite
EPR insulated In-line and "V" type splice assemblies consisting of Okonite T-95 insulating
tape, No. 35 jacket tape and T-95 nuclear grade cement for 600 V power and control and
SkV pmver applications, to perform their intended safety-related functions during the
normal service and DBE/ Post-DBE conditions in accordance with 10 CFR 50.49, NUREG-
0588 Category I, IEEE 323-1974, and IEEE 383-1974 requirements.

A.2 References

A.2.1 Okonite Engineering Report 407, "LOCA Qualification of 600 Volt Splices,"
Rev. None, dated 01-21-85

A.2.2 Okonite Report NQRN-3, " Nuclear Environmental Qualification Report for -
Okoguard Insulated Cables and T-95 and No. 35 Splicing Tapes," Rev. 04,
dated 10-24-88

A 2.3 Okonite Splicing Instructions / Drawings

A.2.4 Okonite Company Form G-3, " Qualification of Okoguard Ethylene Propylene
Rubber Insulation for Nuclear Plant Service," dated 06-28-79

A.3 Specimen Tested

A.3.1 Okonite 660 V In-Line Splices

The test specimens used in the qualification test of Okonite 600 volt in-Line
splices were configured as described below (Ref. A.2.1, Para,1.4.1.1, Page 1):

Four 7 ft, samples: 2 non-aged,2 thermally aged (Drawing D11845, Ref.-

A.2.1)

Cable Description - 2kV A/C #6 7X AC, insulated with extruded 0.055:
Okonite (EPR) and 0.030" Okolon (CSPE), 90*C
rated' conductor temperature with 130*C overload
rating.

A-1
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Splice - In Line (straight) splice utilizing Okonite T-95 and No. 35 tape and T-95 cement
constructed per Okonite Instruction in Appendix 1, Reference A.2.1.

This configuration used a 2kV rated cable. However, the splices made are 600V splices.
Therefore, all thicknesses are based on 600 V cable (see Page 2 of Ref. A.2.1).

A.3.2 Okonite SkV In-Line Splices

The test specimens used in the qualification test of Okonite 5kV In-Line splices were
configured as described below (Ref. A.2.2, Para.1.4.1.1, Page 3):

Two 15 ft. cable samples: one non-aged, one thermally aged

Cable Description - SkV, #6, 7X BC, extruded semicon, 0.090" Okoguard extruded
semicon,0.005" x 1" BC shielding tape,121/2% lap, no jacket.

Splice - In-Line (straight) splice using T-95 and No. 35 tapes and T-95
cement constructed as shown in Appendix 1 of Reference A.2.2,
-Drawing 11489 with the following exceptions:

Test Configuration Conditions:

The specimen cable had no jacket. However, jacketing tape No. 35 was*

applied over the splice.

Grounding straps and tinned copper perforated strips were not used.*

A compression connector was used in lieu of a solder connection.*

A-2
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A.4 Similarity Analysis

The subject Okonite In-line splices are installed in various Class IE low voltage
power and control, and medium voltage power circuits. The splices tested in
References A.2.1 and A.2.2 were single conductor In-line splices s'Mtable for
Okonite/Okoguard (EPR) insulated and Okolon jacketed cables. Per Reference A.2.3,
multi-conductor splice configuration utilizes the identical Okonite T-95 insulating and
No. 35 jacketing tapes and T-95 cement which were tested in References A.2,1 and
A.2.2 qualification reports. It should be noted that Okonite utilizes the same tapes for
both 600V power and control and SkV power applications (see Page 2 of Reference
A.2.4). Also multi-conductor splices have an additional layer of protective splicing
tape applied over the entire splices which provides even greater protection the against
external environment. Therefore, qualification applies to both single and multi
conductor in-line splices constructed using Okonite instruction / drawings. The "V"
type splices for low voltage power (600 VAC/250 VDC) and control (125 VDC,120
VAC) use the same material except that the splice is a back-to back bolted
connection. Therefore, qualification of these splices are established by the
qualification of In-line 600V splices. Qualification for the configuration of "V" type
splice is established in Appendix B.

A.5 Splice Qualified

Okonite Company Drawing 11485, Rev.1, Instructions for straight splice fora.
600 V single conductor Okonite insulated, Okolon jacketed, non shielded

<

nuclear station cable,

b. Okonite Company Drawing 11492, Rev. B, Drawing for straight splice for 600
V multi-conductor Okonite insulated, Okolon jacket and overall Okolon jacket,

nuclear station cable.

Okonite Company Drawing 11489, Rev. B, Drawing for straight splice forc.
single conductor SkV Okoguard insulated, Okolon jacketed, shielded nuclear
station cable,

d. Okonite Company Drawing 11559, Rev, A, Instructions for straight splice for
SkV, multi-conductor Okonite insulated, Okolon jacket nuclear station cable.

t

I

|
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|
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A6 Failure Mcdc Analysis

Activation Energy
Safety Failure

Item Construction
Value Ref. Basis Function Mode

(eV)

Insulating Okonite T-95 1.089 A.2.1 Retention Provide Insulation

A.2.2 of Electrical that
Tape

[EPR Based
Elongation Insulation Causes a

and Loss ofThermosetting
Environ- Circuit

Compound)
mental Integrity
Seal
Necessary
to Protect
Circuit
Integrity

*

Jacketing Okonite
Tape No. 35

(Neoprene)
1

**

Adhesive Okonite T-95
Cement

,

* Jacketing tape No. 35 is used for mechanical protection and provides fire retardant
properties. This tape is not used to provide insulation and hence, no credit is given
for environmental qualification.

** The cement used in the splice is also an EPR compound in adhesive form. Once the
cement is dry, both tape and cement have the same chemical structure and are rated
for continuous service of 90*C, Therefore, the safety function and failure mode are
the same for both the cement and the T-95 insulating tape.
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A.7 Test Sequence

The subject Okonite 600 V and _5kV In line splices were type tested in accordance
with the test sequence of IEEE 3231974 and IEEE 383-1974 (Para.1.4.1.5, Page 3,
Ref. A.2.1, and Para.1.4.1.5, Pages 4 and 5, Ref A.2.2). Additional electrical and
mechanical tests in excess of the requireme sts of IEEE 323-1974 and/or IEEE 383-
1974 were also performed.

Thermal Aging and Quallfled Life Evaluation

Component aging is based on the organic materials used in the construction of the
Okonite In-line splices. Thermal aging follows an Arrh.nius relationship of the form:

[ age .-

t,,,= c ,,exp
L set

Where:

= Duration of aging in hourst,y

Duration of service in hours (i.e., qualified life)=t,,,

Aging temperature (*K)T,, =

Service temperature (*K)T., =
.

Boltzmann's Constant (8.617 x 10-5 eV/*K)k =

4 = Activation energy (eV)

The tested In-line splice configurations (600 V and SkV) utilize Okonite T-95 tape as
the primary insulation. Therefore, it is the limiting factor for splice degradation.
Okonite No. 35 jacketing tape is used only for mechanical protection and is not
included as the basis for qualification. The T-95 insulating tape is an EPR based
material. The EPR base in T-95 tape is similar to the EPR in trie other Okonite
insulations which are thermoset materials (i.e., cable insulation), thereby aging
characteristics are expected to be essentially the same. Based on this similarity, the
activation energy of T-95 tape is 1.089eV.

Using the Arrhenius equation, the qualified life of the Okonite T-95 splicing tape is
determined by utilizing the above calculated activation energy, the test specimen
thermal aging data, and the maximum normal ambient temperature of any nuclear
station.

Per References A.2.1 and A.2.2 (Paragraph 1.4.1.3), the test specimens were-

A-5
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thermally aged for 3 weeks (504 hours) at 150'C temperature.

Substituting into the Arrhenius equation yields the following qualified life:
'

.

1 1_ j

/[346.88 423[
1.089 _

c*" = 504 exp , 8. 617 x 10 5

= 354604.13 hours @ 165'F (346.88*K)
= 40.45 years @ 16 5' F (3 4 6 . 8 8' K)

At 165'F (73.88'C), the thermal aging as shown above, results in an equivalent
qualified life of at least 40 years. However, the subject Okonite splices require
qualification t t 90'C conductor temperature which includes heat rise. Appendix 2 of
Refererices A.2.1 and A.2.2, demcnstrates the qualitication of Okonite EPR insulation
at 90*C conductor temperature for a qualified life of 40 years.

A.8 Radiation Aging

The test specimens (600 V and SkV In-line splices) were irradiated in a Cobalt-60
field of gamma radiation to a minimum total integrated dost (TID) of 2.00 x 10' rads
at a dose rate of less than 1 x 10' rads / hour (Appendix 4, Ref. A.2.1 and appendix-
3, Ref. A.2.2). This dose rate meets IEEE 383-1974, Section 2.3.3.3 requirement.

The TID requirement for CECO's PWR and BWR plants for 40 years normal and 1
year accident operation is 2 x 10' rads of gamma radiation, which includes the margin
as required by IEEE 323-1974.

Therefore, the radiation test parameters envelop the TID requirement for all six CECO
,

stations.

A.9 DBE (LOCA Exposure) Evaluation

Test LOCA Profile (600 V Ir.-line Splices)

Temperature ( F) : 346 335 315 265 212

Duration : 3 hrs. 3 hrs. 4 hrs. 81 hrs. - 3,024 hrs.

Pressure (psig) : 116 101 76 26 0

Rel. Humidity (%) : Steam Steam Steam Steam /100% Steam /1007

The initial peak of 346*F for 3 hour:: provides additional vrgin to the postulated
DBE profile. The test parameters shown above are actual test data per Appendix 3 of
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Reference A.2.1. This test profile and chemical spray envelops the worst case postulated
DBE for inside containment application.

Test LOCA Profile (SkV In-Line Splices)

Temperature (*F) : 335 335 316 265 212

Duration : 3 hrs. 3 hrs. 4 hrs. 82 hrs. 3,021 hrs.

Pressure (psig) : 114 101 74 26 0-2

Rel. Humidity (%) : 100 100 100 100 100

The initial peak of 345'F for 3 hours is used as additional margin. The test parameters
,

shown above are actual test data per Reference A.2.2, Figure 1 of Appendix 4~.This test o
'

profil: and chemical spray envelops the worst case postulated DBE for all CECO mtions
inside containment application.

A.10 Electrical Integrity

Per Paragraph 1.4.2.4 (Ref. A.2.1 and Ref. A.2.2), throughout the LOCA exposure the
Okonite In line splice specimens were energized with their respective rated voltage of 600
V and 5kV and loaded with 80 amps initially. As the temperature changed, the current
was re-adjusted to maintain 80 amps. Insulation resistance measurements were performed
periodically. All samples passed tests as described in Paragraph 1.4.3 of Reference A.2.1
and Reference A.2.2. All samples maintained the electrical load throughout the entire

profile.

A.12 Performance Test / Acceptance Criteria

The acceptance criteria for the subject Okonite In-line splices is that they must be able to
maintain the rated load throughout the entire LOCA profile, and must withstand a post-
LOCA voltage withstand test as outlined in Section 2.4.4 of IEEE 383-1974.

A.13 High Voltage Withstand Test (Hi-Pot.)

At the conclusion of 30-day and 130-day post-LOCA simulation, the test specimens (i.e.,
cables including splicing tapes) were straigStened and wound around a mandrel at 40 times
of cable diameter, and immersed in water. The test specimens passed the high voltage
w;thstand test for 5 minutes at 80 VAC/ mil, while immersed in the water per IEEE 383-
1974, Section 2.4.4 [ Para 1.4.1.6 (b), Ref. A,2.1 and A.2.2].

A-7
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A.14 Conclusion
i

Based on the test results and the evaluation presented above, it is concluded that the
t)konite !n-line splice tapes are environmentally qualified for power (4kV,600 VAC,
250 VDC) and control (120 VAC,125 VDC) and "V" type splices are qualified for
power (600 VAC,250 VDC) and control (120 VAC,125 VDC) application for all
nuclear stations.

1

.
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Appendix B

Environmental Qualllication of Okonite 600V Power and Control Splices Inside
B.O

BWR Containment While Under " Local Submergence"

B.1 Purpose

The purpose of this section is to establish environmental qualification of Okonite In-
line and "V" type splice (consisting of Okonite T-95 insulating tape and No. 35

jacketing tape) under " local submergence" for inside BWR containment low voltagepower (600 VAC,250 VDC) and control (120 VAC/125 VDC) circuit applications.
B.2 References

B.2.1 Cable Termination, CECO Instruction No. WI-500, Rev.10

B.2.2 Wyle Test Report #17856-2, " Environmental Qualification of Okonite Taped1

'V' Splices," dated 09-09-86

B.2.3 Wyle Test Report #17856-3, " Environmental Qualification of Okonite Taped
'V' Splices, Phases 2, " dated 09-12-86

B.3 Splice Configurations

Each specimen consisted of two individual wires, each erproximately 10"-15" long,
spliced with various types of crimped ring-torque terminals bolted together back to -
back. The test specimens were assembled using various configurations of Okonite
tapes applied over the splices:

Specimens l A, IB, IC, 7A,7B, and 7C (Zero overlap), Figure B.1
,

1.

One length each of Okonite #14 AWG and Thermofit wire were useda.
for these splices,

Okonite Nuclear Splicing Cement was applied to areas of the splicesb.
which are to be taped.

Two half-lapped layers of Okonite T-95 tape were applied, starting the
wrap just past the edge of the lug touching the conductor insulation,

c.

proceeding over the bolted splice and returning to the starting point of
the wrap.

Two half-lapped layers of Okonite No. 35 jacketing tape were appliedd.
over the T-95 tape, starting at point %" past the end of the splicing lug
over the conductor insulation, proceeding over the splices and returning
to the staning point of the wrap.

B-1
|
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The splices was constructed accordance with Reference B.2.1e.
procedure.

Specimens 2A, 2B, 2C, 8A, 8B, and 8C (%" overlap), Figure B.22.

Steps la. and Ib. were repeated.a.

Two half-lapped layers of Okonite T-95 tape, starting the wrap %" pastb.
the end of the lug, proceeding over the bolted splice and returning to
the starting point of the wrap.

Steps Id. and le, were repeated.c.

B-3
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Specimens 3A,3B, and 3C (%" overlap), Figure B.33.

Two lengths of Okonite #2 AWG wire were used for these splices,a.

b. Step lb, was repeated.

Single layer of Okonite T-95 tape was applied starting %" past the lug
and proceeding to the splice. Additionallayers were applied over the

c.

boit connection for softening.

d. Steps Id. and le, were repeated.

Specimens 4A,4B, and 4C (3/4" overlap), Figure B.44.

Steps la. and Ib. were repeated,a.

Step 3c was repeated, except start the wrap 3/4" past the end of theb.
splicing lug instead of %" past the end.

Steps la. and Ib. were repeated.c.

Specimens SA,5B, and 5C (0" overlap), Figure B.55.

Two lengths of Okonite #14 AWG wire were used for these specimens.a.

b. Step lb through le. were repeated.

Specimens 6A,6B, and 6C (W" overlap), Figure B.6-6. .

Step 5a. was repeated.a.

b. Step lb, was repeated.

Step 2b. was repeated.c.

d. Steps Id. and le. were repeated.

These specimens were prepared using the same construction as that of the "V" splices
installed at ; aSalle County Station (LSCS).

B-5
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B.4 Test Sequence

The LOCA test was performed in two phases. All specimens listed above went
through the first phase of testing. In addition, specimens 4A,4B, SC,6A,6B and
6C went through the second phase of testing.

First Phase Sequence (Reference B.2.2)a.

Inspection and specimen preparation*

Functional test*

Accident simulation (24 hours)*

Functional test*

Post test it spection*

Second Phase Sequence (Reference B.2.3)b.

Inspection*

Functional test*

Accident simulation (72 hours)*

Functional test*

Post test inspection*

B.5 Mounting and Orientation of Specimens

The specimens were mounted in two NEMA 12 enclosures. Specimens I A, B,
C through 6A, B, C were mounted in enclosure #1. Specimens 7A, B, C and

a.

8A, B, C were mounted in enclosure #2. The difference between these two
-

enclosures is that enclosure #2 had a %" weep hole in its bottom (Figure B.7).
The specimens locations inside the enclosures were as follows (Photographs
B.1 and B.2):

The ' A' specimens located at bottoms of enclosures.*

The 'B' specimens located at sides of enclosures.*

The 'C' .ipecimens suspended at random inside of enclosures.*

B 10
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Flexible conduits were entered the top of each enclosure from pull box. Both
b.

enclosures were inserted into LOCA chamber.
4

Electrical Powering and MonitoringB.6

The following table illustrates the powering of these specimens (Figure B.8):
a.

Circuit
Snedmen No.

Current Amp,3 ,Yoltace' VAC
.

Ha
1

6.7 528
2I A, IB,1C 5286.7 32A,2B,2C 52815 43A,3D,3C 52815 54A,4D,4C 1326.7 65A, SD, SC 1326.7 76A,6D,6C 5286.7 87A,78,7C 5286.78A,8D,8C

'528 V AC (+ 10, -0 VAC)
132 VAC ( +5, -0 VAC)

All circuits input voltage and current were monitored as well as chamber
b.

pressure, temperature, and water flow.

B.7 LOCA Test

Numerous testing perfortned on Okonite tape splices conclude:
a.

The tapes went through numerous testing in both "V" and In-line
-

1.
configurations, having passed the tests successfully.

)
Failure of the splices may occur only in conditions of high tempen.ture|

2.
and humidity. r

j
Based on these findings, only a LOCA accident simulation test was performed.j

This test was performed to verify tapes used in splice "V" configurations
under extreme conditions of temperature / humidity and " local submergence,"
will pass the test. I

After visual inspection,' the specimens were submitted to the function test.
The test consisted of measurement of insulation resistance (IR) by applyingb.

500 VDC for a minimum of 1 minutet prior to measurement of the resistance
between conductor and ground, at ambient temperature after the specimens
were installed in the test chamber.

1

B 13
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LOCA Test Pronlec.

The LOCA test profile was as follows (Figures B.9 and B.10):
Pressure

Duration osie _Temperature llumidity
*F _ Hours _

3 Steam 49.5
355 Steam 49.5

3 SaturationPhase 1 320 Steam18250

Pressure
Saturation

72 Steam
Phase 2 266

Pressure

Demineralized water spray at 15 gal / min /ft' for the last 72 hours.

Only Specimens SA, B, C, and 6A, B, C were monitored during Phase 2 ofNOTE:
the test (Photographs B.3 and B.4),

All the test specimens maintained the voltage and current throughout the 24
hour LOCA exposure (Pages III 28 through 11137 of Reference B.2.2 andd.

Pages 111-28 through 11132 of Reference B.2.3).

Visual inspection was performed upon the test completion. No signs of the
-

,

specimens damage or degradatior. were found (Photographs B.5, B.6 and B.7),e.

The test specimens complied with specified acceptance criteria, without
f.

exception, during and after the test.

.

1

* ,
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B.8 I'ost. Test Inspection ;

Following Phase 2 of this program, the specimens were removed from the test vessel
and visually inspected. There was a light coat of white and brown residue covering
all surfaces of the specimens. There was approximately 1/4" of water in the NEMA-
12 enclosure (there was no provision for a drain of condensate). All test specimens|
were damp to the touch (Photographs B.8 and B.9).

The NEMA-12 enclosure only accumulated 1/4" of water confirming that the volume
of the water inside the enclosed is limited by the lip height. The "V" type splices

'maintained their circuit integrity under the " local submergence" inside the NEMA
,

enclosure. i

,

B.9 Conclusion

The LOCA tests performed (References B.2.2 and B.2.3) establish that the Okonite
splices for low voltage power and control application are environmentally qualifed and
will maintain their circuit integrity even when locally submerged due to condensate
from steam /demincralized water spray exposure, i

e
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Appendix C

Environmental Qualillcation of Okonite 600Y Power and Control Spilces InsideC.0
PWR Containment While Under " Local Submergence"

C.1 Purpose

The purpose of this section is to establish environmental qualification of 600V power
and control Okonite In line and "V" type splice (consisting of Okonite T 95 insulating
tape and No. 35 splicing tape) under " local submergence" for inside PWR
containment applications.

C.2 References

Wyle Test Report No. 17947-01, " Qualification Test Program onC.2.1.
Splices Fabricated with 3M Scotch Super 33+ Vinyl Plastic Electrical
Tape and Okonite Splicing Tapes No. 35 and T-95 for the Alabama
Power Company for Use in the Parley Nuclear Generating Stations,"
dated October 8,1987

C.3 Test Specimen Description

The test specimens consisted of 14 different splice constructions as listed below.
Three of each specimen were built (4 of Specimen 10) with the XX.1 specimens
undergoing the full test sequence. The XX.2 and XX.3 specimens were spares which
were aged and irradiated but were not subjected to the LOCA test. The test specimens
were constructed by Wyle Laboratories' technicians using materials provided by the
Parley Nuclear Generating Station and under the supervision of Alabama Power
company technical representatives.

Splice" Test Test
Specimen

No. Cabic_Sinfi) Configuration" OverJan Voltage Current

1.1, 1.2, 1.3 + 1/0 to 1/0 AWG NTO2 1/2" 633 VAC 27A

2.1, 2.2, 2.3 + 1/0 to 2/0 AWG NTO3 3/4" 633 VAC 27A

3.1, 3.2, 3.3 + 1/0 to 8 AWG NTO6 l' 633 VAC 27n
'

4.1, 4.2, 4.3 + 2/0 to 2/0 AWG VTO2 1/2" 633 VAC 130A

5.1, 5.2, 5.3 + 2/0 to 2/0 AWG VTO3 3/4" 633 VAC 130A

6.1, 6.2, 6.3 + 2/0 to 1/0 AWG VTO6 1" 633 VAC 130A

7.1, 7.2, 7.3 1/0 to 12 AWG TO2 1/2" 633 VAC 20A ,

8.1, 8.2, 8.3 8 to 8 AWG TO3 3/4" 633 VAC 20A

9.1, 9.2, 9.3 8 to 12 AWG TO6 1" 633 VAC 20A

10.l A,10.lB, 12 AWG to ASCO NTO1 1/4" 137.5 VDC 200mA "*
'

10.2, 10.3 Lead

C-1
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Splice" Test Test

No. _ Cable Size (s)
Configumtion* Overlan Voltage CurrentSpecimen

11.1, 11.2, 11.3 12 AWG to ASCO
VTol 1/4" 137.5 VDC 200 mA*"

12.1, 12.2, 12.3 12 AWG to ASCO
TO! 1/4" 137.5 VDC 200 mA*"lead

13.1, 13.2, 13.3 12 AWO to ASCO NO3 3/4* 137.5 VDC 200 mA*"Lead

Lead 137.5 VDC 200 mA"*
;

14.1, 14.2, 14.3 12 AWG to ASCO
N06 1"

Lead

Notes:

Specimens 16 will be dropped from further discussi^n as they were tested+
inside an enclosure with adequate drainage.

OKONITE T-95 Insulating Tape. Applied in 2 half lapped layers.T=*

OKONITE No. 35 Jacketing Tape.N=
Applied in 2 half lapped layers over T 95 tape.

3M Scotch Super No. 33+ Vinyl Jacketing Tape.V=
Applied in 2 half lapped layers over T-95 tape.

Overlap refers to distance from end of lug to end of T 95 tape (Specimens 1-12) or No. 35 tape (Specimens 13 and 14). When jacketing tape was used, it"

was applied 1/2" beyond the end of the T-95 tape.

Circuit load was an ASCO 125 VDC Solenoid Model No. HV202301 - 23
*

Watt provided to Wyle from Farley Nuclear Generating Station.
'"

C2
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Test Specimen Preparation (Figures C.1 through C,9)C.4

All of the materials required to prepare the test specimens were provided to Wyle
Laborttories from ihe Parley Nuclear Generating Station (FNGS) stock. Wyle
technicians assembled the test specimens under the supe vision and guidance on on-
site Alabama Power company technical representatives The completed assemblies
were approved by Alabama Power company representatives prior to commencing
testing. The following procedures were followed in the assembly of the test
specimens:

18 inch pieces of the following cable sizes were cut form the cable provided to
Wyle Laboratories. For the Main Steam Room specimens (Specimens 10 lA1.

to 14.3) the ASCO leads were approximately 912 inches and were cut off
ASCO solenoid coils provided from FNGS.

Specimen * Lead 2"
_ Lead 1"Numbers

1/C 1/0 AWG 1/C 12 AWO
7.1, 7.2, 7.3

1/C 8 AWG 1/C 8 AWG
8.1,8.2,8.3

1/C 8 AWG 1/C 12 AWG
9.1, 9.2, 9.3

1/C 12 AWG 1/C 18 AWG ASCO Lead"*
10. l A,10. lD,10.2,10.3 1/C 18 AWG ASCO Lead"*1/C 12 AWG11.1, 11.2, 11.3 1/C 18 AWG ASCO Lead"*1/C 12 AWG12.1, 12.2, 12.3 1/C 18 AWG ASCO Lead"*1/C 12 AWG13.1, 13.2, 13.3 1/C 18 AWG ASCO Lead *"1/C 12 AWG14.1, 14.2, 14.3

Three identical specimens of each type (4 for Specimen 10) were assembled.
The intent was to test the XX.1 specimen with the XX.2 and XX.3 as spares.

*
,

Cable stgplied to Wyle was 1/C 1000 VAC, Okonite (EP)-CSPE Cu cable.
The FNGS cable codes were 1/C 12 AWG-JA2,1/C 8 AWG JO4,1/C 1/0

"

AWG JO8, and 1/C 2/0 AWG JO9.

The glass braid on these leads was pushed back or cut back as the splice was"*

prepared.

An appropriate size compression lug was attached to each end of the above
wires. The Burndy lugs were supplied from FNGS and crimped with a Wyle2.

Burndy crimping tool.

The lugs were joined using copper or stainless steel hardware.3.

The Okonite T-95 insuladng tapes was applied over the bolt and lug arca to a
thickness where no sharp edges could be felt. The T-95 tape was tensioned to4.

C-3
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approximately 75% of its initial width as it was applied.'

Ok(, nite T-95 insulating tape (Specimens 712) or Okonite No. 35 tape
(Specimens 13 and 14) was applied to the cable insulation in two half-lapped5.

layers to the overlaps listed below. These overlaps were mounted fro n the
end of the cable insulation and not the end of the lug. It should be noted that
no attempt was mad: to clean the cable surfaces during assembly. This was
fe;t to be the most conseavative approach with respect to adhesion of the tape.
The T-95 of No. 35 tape was tensioned to 75% of its initial width as it was
applied.

Spcimen Overlap

NGmbers Distance

7 1/2"

8 3/4"
9 1"

10 1/4"

11 1/4"

12 1/4''

13 3/4"

14 1"

Okonite No. 35 or 3M Scotch 33+ jacketing tapes were applied over the
6.

Okonite T 95 tape to the following listed overlap distances. These tapes were
also tensioned to 75% of their initial width prior to application.

Specimen Type of

Numbera Jacketine Taos Overlao

N/A
7 None

N/A
8 None

N/A
9 None

10 Okonite No. 35 1/2"

3M Scotch Super 33+ 1/2"
11

-

N/A
12 None

N/A
13 None

N/A
14 None

Specimens 10.l A and 10.1B.10.2 and 10.3,11.1 and 12.1,11.2 and 12.2,-7.
11.3 and 12.3,13.1 and 14.1,13.2 and 14.2, and 13.3 and 14.3 were
mounted inside 3/4 inch Type C condulet fittings. The leads were routed such-
that the 18 AWG ASCO wires penetrated one end of the condulet and the 1/C
12 AWG wires penetrated the other end. The 8 condulets were tie wrapped to

.

a 33" L x 30" W x 4" H ladder rung cable tray for handling during the
radiation exposure.

C-4

- . . - ... _..



. _ _ . _ __.

Calculation Report No. 92 00lS

Specimens 7.1,8,1 and 9.1 were rnounted in a 12" W x 36" L x 6" H cableh t

tray for Baseline Functional tests and radiation exposure only For t erma8.

aging and tae LOCA Te>i, they wer: inside the housing of a Limitorque
actuator.

C5 Test Sequence

The test program consisted of the following test sequence:

Receiving inspection*

Specimen Preparation0

Baseline Fun::iona! Test*

Radiation Exposure*

Functional Test*

Thermal Aging*

Functional Test*

Accident Simulation*

Post-Test inspection*

,
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C.6 Thermal Aging

The test specimens, mounted in their respective tray, condulet or enclosure, were
placed inside two medium sized test chambers and aged as described below,
specimens 7.1, 8.1, and 9.1 were removed from the cable tray and mounted to a -
Limitorque actuator fixture.

Specimen Aging Time
No. Temocrature (Hours)

7.1, 8.1 a'.J 9.1 Il0*C 114

10.l A to 10.3 110*C 112

11.1 to 12.3 Il0*C 110
.

13.1 to 14.3 150*C 253

C.7 Radiation Aging

The test specimens were indicated to a TID of 22 Megarads.

C.8 Loss of Coolant Accident Test

C.8.1 Test Specimen Preparation

The test specimens scheduled for the LOCA Test (Specimens 7.1, 8.1,9.1,
10.l A,10.1B,11.1,12.1,13.1, and 14.1) were removed from the enclosures
used to age the specimens and train the wiring. The specimen leads were
connected to Wyle-supplied 1/C Teflon-insulated leads through splices
insulated with Raychem nuclear insulating sleeves as indicated below:

Specimen Specimen Wyle Test * Rnychem WCSF-N

No. Lead Size (s) _ Lead Size - Sleeves Used **

7.1 1/0 A W G 10 AWG 115/300 w/500
12 AWG 10 AWG 070 w/200

8.1 8AW3 10 AWG 115 w/200
8AWG 10 AWG 115 w/200

9.1 8AWG 10 AWG 115 w/200
12 'AWG 10 AWG 070 w/200

10-14 ASCO 14 AWG 050 w/ll5
12 AWG 14 .sW G 070-

C-15
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Wyle leads were 1/C 1000 Volts,200*C, Teflon leads (10 AWG and 2 AWG) and
*

1/C 600 Volts, 200*C, Teflon (14 AWG).

Indicates shim sizes applied to smaller cable and overall sleeve size. For example,
**

"115/300 w/500" indicates WCSF-N-115 and 300 sleeves over the Wyle 10 AWG
and an overall sleeve of WCSF-N-500 applied over the shims and the 1/0 AWG
test specimen lead.

*** Indicates that Okonite T-95 tape was applied over the sharp edges of the bolted
connection, all other connections used uninsulated butt splices.

After splicing to the Wyle test leads, the specimens wei re-installed in their enclosures
as noted below:

Soecimen No. Enclosure Tyre

7.1, 8.1 and 9.1 15%" x 10%" x 8%" Limitorque cover bolted to a %" thick steel
plate, the Limitorque gasket was installed and there was no drain
in the cover. The s,ximens were routed through a 1%-inch Myers
hub and 90* elbow pointed downward. The splice rested on the
cover approximately M inch below the bottom of the conduit entry
(Figure C.10),

10. l A,10.1 B, K-inch condulet fitting with cover and gasket. ' One end of
11.1, 12.1, the condulet was attached to FNGS-supplied K-inch flexible
13.1 and 14.1 conduit (Anaconda Type EF) and the other end was attached to an

LB fitting through a 6-inch nipple. The LB fitting contained another
6-inch nipple pointed dowr, ward (Figure C.11).

C-16
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C.8.2 Chamber Preparation

The test specimens, mounted on their respective test fixtures, were attached to
carbon steel frames and installed inside a 60-inch diameter, 60-inch long (flange
to flange) LOCA test chamber. The fixtures were tack welded to the chamber to
ensure a solid connection to ground existed for the leakage current circuits. The
Wyle-supplied Teflon wiring was carefully routed out multiple chamber penetration
assemblies in the rear of the chamber. The 125 VDC wiring was segregated from
the 632 VAC wiring and exited in a separate penetration assembly. The chamber
penetrations were sealed with a Scotchcast No. 9 potting compound per Wyle
laboratories standard practice.

The chamber water level control system was adjusted to ensure that the specimens
did not become submerged during the chemical spray period in the test. In
addition, the chemical spray flow rate was adjusted to deliver 3.75 gallons per
minute (0.15 gpm per square foot over a 25 foot square area).

C.8.3 Specimen Operability (Figures 6.12 and 6.13)

Snecimen No. Voltage Current Operations

7.1,8.1,9.1 632 VAC 20,2A Powered for the first 65 minutes.
De-energized until the 46-hour
point then re-energized for 2
minutes.

10.l A and 10.lB 137.5 VDC 200mA* None. Continuously energized.

11.1 and 12.1, 137.5 VDC 200mA* Powered for the first 60 minutes.
13.1 and 14.1 De-energized for remainder to

test.

* Loading provided by an ASCO Model HV2023013U Solenoid Valve (23 Watt,
125 VDC) provided from the FNGS.

C-19
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C.8.4 Accident Simulation

The test specimens were subjected to two temperature / pressure profiles. The
first profile (Main Steam Room Test) was performed as shown in Figure C.14.
The temperature requirement of 323*F was met in 15 seconds and the pressure
requirement of 6.4 PSIG was met in 2 seconds during this test.

The second profile (containment) is as shown in Figures C.15, C.16 and C.17.
The temperature peak of 393'F was met in 109 seconds and the peak pressure
requirement of 53.3 PSIG was met in 217 seconds. Temperature was held
above 393*F for 304 seconds prior to the temperature decay. Chemical spray
was initiated at the 61-minute point and continued to the 25 hour 8 minute
point in the test. The two test profiles were performed one after the other.

C.8.5 DBE Test Results

All of the test specimens demonstrated the ability to conduct the specified
currents, at the specified voltages, throughout the LOCA tests.

The recorded leakage currents to ground were:

Specimen Leakage Current
No. to Ground (mA)

10.l A and 10.lB 0.00

11.1 and 12.1 1.20
1

13.1 and 14.1 0.00

C.9 Conclusion

All the test specimens maintained their circuit integrity throughout the DBE exposure.
The test specimens (7.1 through 9.1) were immersed with %" of water (Photograph
C.1). The test specimens (10.1 through 14.1) inside the conduits had no signs of ,

'

arcing or insulation breakdown (Photographs C.2 and C.3). Therefore, it can be
concluded that the Okonite low voltage tape splices (with and without 0-35 jacketing
tape) are enironmentally qualified and will perform its safety function (i.e., maintain
circuit integrity) even when " locally submerged" due to a postulated LOCA
environment for PWR Nuclear Power Plants.

C-22
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PHOTOGRAPH C.1
,

POST-LOCA VIEW OF SPECDdENS 7.1-9.1.
l THERE WAS ABOUT 1/P OF WATER INSIDE THE LIMTIURQUE COVER
l AND ALL THREE SPLICES WERE WEP UNDERN"N''H. NOTE THE
|- CHEMICAL SPRAT DEPOSir AND CORROSION JUST BELOW THE .

MYERS HUB. THERE WAS NO EVIDENCE OF INSULATION
BREAKDOWN OR ARCINO ON ANY OF THE SPLICES.
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PHOTOGRAPH C.2

POST-LOCA OVERALL VIEW OF
SPECIMENS 10.1 TO 101
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PHOTOGRAPH C.3

POST-LOCA CLOSEUP VIEW OF SPLICES INSIDE CONDULET3.
ALL CONDULETS CONTAINED RUSTINSIDE. THERE WAS,

| NO EVIDENCE OF ARCIMG OR INSULATION BREAKDOWNn w -orv cortr v
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D.0 Enviromnental Qualification of Okonite 600V Power and Control Splices Outside
PWR/BWR Containment While Under " Local Submergence"

D.1 Purpose

The purpose of this section is to establish environmental qualification of low voltage power
and splice assemblies consisting of Okonite T-95 insulating tape and No. 35 splicing tape
for outside containment applications under " local submergence" at PWR/BWR Nuclear
Stations. The " local submergence" may result due to accumulation of condensate inside
junction / pull boxes without edequate drainage for the condensate.

D.2 References

D 2.1 Wyle 12b Test Report No. 17961-01, Revision 00, dated 06-20-88; " Qualification
Test Program for Okonite Taped "V" and In-line Splices for Commonwealth
Edison Company for Use in LaSalle County Nuclear Power Station"

D.2.2 Commonwealth Edison Procedure No. LEP-GM-137, Revision 03, dated 12-07-87;
" Methods of Taping Terminations"

D.3 Similarity Analysis

The tested splice assemblies (test specimens) were constructed to:

1. Reflect installed splice assemblies at LSCS which were made per CECO procedure
LEP-GM-137, Revision 03 (Reference D.2.2). These are Specimen Sets 12,13
and 14.

2. Reflect installed splice assemblies at LSCS which were found during a field
walkdwon. These are Specimen Sets 1-4,6-11, and 15-21,

3. Reflect interface with various miscellaneous cables which were manufactured by
vendors other than Gionite Cable Co. This was done to prove material
compatibility of the Okonite splice assembly to various cable materials. These are
Specimen Sets 4,11 and 1-21. Note: Specimen Set 15 was built per Okonite

i drawing No. D-11485.
:

! Therefore, the tested splice assemblies are identical in form, fit, function and
| materials of construction to those splice assemblies installed in IECS after 2-22-83.
I For existing and future installation of these splice assemblies traceability to the
' correct T-95 insulating type and 0-35 splicing tape is ediblished from the Wyle

Lab test specimen inspection sheets: (Reference D.2.1, Page I-7)

|
\

f D-1
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Okonite T-95 insulating tape (tested) = Okonite P/N 602 25-5010 - i

Okonite O-35 splicing tape (tested) = Okonite P/N'602-35-7010L

D.4 Equipment Description (Reference D.2.1, Pages I-7 and VH-4). ,=

The equipment to be qualified consists of various Okonite tape splice configurations
located in various outside containment areas at I.aSalle County Nuclear Power Station.
The cable and connectors used in the construction of the _ splice assemblies are -
qualified separately and are not part of the test specimens for the purposes of this- ,

analysis. The representative test specimens are 20 specimen sets, each consisting of
three specimen subsets, as defined in Tables I and III, and Figures 2 through 6,
Reference D.2.1, Section VII.

Each splice assembly was constructed using the following splice tapes:

Okonite T-95 insulating tape = Okonite P/N 602 25-5010
<

Okonite O 35 splicing (jacketing) tape = Okonite P/N 602-35-7010

D.5 Performance Requirements / Acceptance Criteria

D.5.1 Baseline Function Test (Reference D.2.1, Page VII-13)

Each splice assembly shall have its insulation resistance (IR) measured while
in contact with a grounded metal surface by application of 500_VDC between
its conductor and ground, for a minimum of one minute. The IR is then
recorded for information only (i.e., no acceptance criteria is specified).

If the IR measured for any test specimen is equal to or below 5.0 x 105 ohms-
the megohmeter output voltage shall be reduced until the IR value is-
measurable (usually 1.0 x 106 ohms).

-

D.5.2 . Intermediate Function Tests (prior to DBE)

The same requirements outlined in Section _D'.5.1 of this analysis also apply'for -
- these tests (Reference D.2.1, Pages VII-14 and -15).

,

! D.5.3 Accident (DBE) Test / Post Ac. ident (Post-DBE) Test .

D.5.3.1 Function Test (Reference D.2.1, Pages VII-18 and -19)'
1

Each test specimen (remaining in the test program) shall be IR-tested as
described in Section D.5.1 of this analysis at the following times:'

' D-2 -
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a. Pre-test ambient temperature
b. - Pre-test pre-heat chamber temperature
c. Peak DBE temperature
d. Accelerated Post-DBE temperature (212*F) at t r= 13, 26, 39 and

54 hours
e. Ambient tempeature upon completion of DBE/ Post DBE test

* Except for Specimen Sets 3, 8 and 13.

D.5.4 Acceptance Criteria (Reference D.2.1, Page VII-18 and 19)

The test specimens shall demonstrate electrical integrity during DBE and Post-DBE
testing. This is accomplished by connecting all test specimens to the appropriate
fused circuits (Figure 7.7). Current loads shall be applied to the test specimen sets
as shown in Reference D.2.1, Tabk III (Pages VII-43 through 48).

During all times of the DBE/ Post-DBE test (except when measuring 1R) the leakage
currents shall be measured and recorded for all specimen sets for information only.

D.6 Qualification Test Sequence

The test specimens were subjected to the following type test sequence per IEEE 323-1974:

Receiving Inspection*

Test Sample Preparation (Wyle)*

Visual Inspection*

Baseline Functior.al Test*

Normal Conditions Radiation Exposure (40-Year Integrated Dose)*

Functional Test*

Thermal Aging*

Functional Test*

Accident Radiation Exposure (includes 10% ma gin)*

* Functior.al Test
AdditionalThermal Aging*

Functional Test*

Accident / Post-Accident Simulation*

Functional Test*

Post-Test Inspection*

D-3
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D.7 Evaluation of Qualification Test Result:

D.7.1 Test Specimen Receipt Inspection, Prepe. tion and Baseline Function Testing

a. A visual inspection of the specimen equipment, parts and components was
conducted. The purpose was to document manufacturer and model numbers
of the equipment, components and parts to be tested and any noticeable
damage. The inspection items were tagged with Quality Assurance " Test
Specimen" tags to facilitate identification during the preparation activities
conducted prior to testing. Photographs were taken of the cable splice
specimens and a " Test Specimen Inspection" report recorded any defects
noted (Reference D.2.1, Pages I-7 through 9).

b. Three specimen splices for each of 20 specimen sets were prepared in
accordance with CECO LEP-GM-137 (Reference D 2.2) or splicing / taping
methods were used during specimen preparation to reflect as-installed splice
configurations. Metal identification tags were applied to each specimen
such that l A, IB, IC, 2A,2B,2DC, etc., were used for the remairder of
the test program for identification purposes.

c. The specimen sets were either "V" or In-line splices fabricated from
metallic and non-metallic parts. Okonite rubber cement and tapes were
used in the fabrication of each splice. Each specimen set of three splices
was assigned to a test group:

Splice Assembly Test Grouning

Specimen Set Tyne Splice Groun Assig.

I V Group 1
2 V Group 1
3 V Group 2
4 V Group 1
5 -

6 In-line Group 1
7 In-line Group 1
8 In-line Group 2
9 In-line Group 1

10 In-line Group 1
11 V Group 1
12 V Group 1
13 V Group 2
14 In-line Group 1

D-4
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15 V - Group 1
16 In-line Group 1
17 V Group 1
18 In-line Group 1
19 V Group 1
20 In-line Group 1
21 V Group 1

d. Of the Specimen Sets I through 21, Specimen Set 5 was not prepared because
~

procurement of Rockbestos No.14 AWG cable (Product Code E41-Oll4),
with neoprene jacket, was not possible. Specimen Set 5 was then excluded
from this and all remaining sections of the test program and all remaining
specimen splices were prepared as listed below:

Specimen 1st 2nd In line Bolt
Set Lead' Lead * Splice Connector Sjic

1 1 2 No 3 11

2 1 2 No 3 11

3 4 4 No 5 12

4 2 2 No 3 11
.. .. ..

6 1 2 Yes 3 11

7 1 2 Yes 3 11

8 4 4 Yes 5 12 -

9 2 2 Yes 3 11

10 2 2 Yes 10 12

11 6 6 No 7- 11

12 2 .2 No 10 12

13 4 4 No 5 ;2
14 1 2 No 10 12

15 1 2 Yes 10 12

16 8 8 No 10 12

17 8 8 Yes . 10 12

18 9 9 No 3 11

19 9 9 Yes 10 12

20 1 1 No 10 12

21 1 1 Yes 10 12

. See Notes below for description of specimen set leads.
*

- Notes:

1. Reliance thermofit Spec. 4824-6CM (Nomex) No.14 AWG.
2. Okonite EPR insulation, Okolon Jacket No.14 AWG.
3. PIDG ring terminal,1416 AWG, No.10 stud, blue stripe.

D-5
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4. Okonite EPR insulation, Okolon Jacket No. 2 AWG.
5. Burndy lug terminal, N60,2 STR CU., brown die.
6. Market flex lead (Belden silicone rubber) No.18 AWG.
7. PIDG ring terminal,16 22 AWG, No.10 stud, red stripe.
8. Rockbestos firewall Specimen, No.14 AWG.
9. Rockbestos B8483, No.16 AWG.
10. PIDG ring terminal,14-16 AWG,5/16" stud, blue stripe.
11. #S-32 x 1/2" round head machine screw, #8 internal tooth loc washer.

#8-32 hexagon nut (all 18-8 stainless steel).
12. 1/4" x 3/4" round head machine screw,1/4" flat washer (s),1/4"

internal tooth lockwasher,1/4"-20 hexagon nut (all 18-8 stainless .,:1).

e. Fabrication Methodology (Reference D.2.2, Pages VII-24 through VII-28,)
(Figures D.1 through D.5):

Specimens l A,1B, IC - T-95 tape - two half lapped layers - no overlap of
wire insulation 0-35 tape - two half lapped layers
-tape extends %" past end of lug barrel.

Specimens 2A,2B,2C - T-95 tape - two half lapped layers - overlaps
terminal lugs %" O-35 tape - two half lapped
layers - tape extends %" past end of lug barrel.

Specimens 3A, 3B, 3C - Single half lapped over cable insulation extending
1/3" -T-95 tape - two half lapped layers over
connection area on lugs - 0-35 tape extends 3/4"
past end of lug barrel.

Specimens 4A, 4B, 4C - T-95 tape - two half lapped layers extends %"
past end of terminal lug barrel.

'

Specimens 6A, 6B, 6C - In-line splices - same overlap as I A, IB, IC.

Specimens 7A, 7B, 7C - In-line splices - same overlap as 2A, 2B, 2C.

Specimens 8A, 8B, 8C - In-line splices - same overlap as 3A, 3B, 3C.

Specimens 9A, 9D, 9C - In-line splices without T-95 tape overlap over
wire insulation. Tape O-35 overlaps %" past end
of lug barrel.

Specimens 10A,10B,10C - Same as 4A, 4B, 4C.

Specimens ll A, llB,11C - Same as 4A,4B,4C.

D-6
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f. An insulation resistance measurement was performed to satisfy the baseline
functional test requirement. 500 VDC for 1 minute was applied between a
conductor of the splice and ground. Resistance was recorded for each
specimen. Lowest resistance was 9 x 10' ohms for specimen 10B; highest
resistance was 5.8 x 10" ohms for Specimen 18A (Reference D.2.1, Pages I-
23 and I-24).

D.8 Normal Radiation Exposure Test

The test specimens were irradiated in two groups which were mounted in two metallic
cable trays. The total dosage was 6.0 x 10' rads (gamma) from a Cobalt 60 source
(cumulative TID) at a rate of 3.78 x 10' rads /hr. The test arrangement was:
(Reference D.2.1, Pages II-1 and 5)

Specimen Sets Cable Tray

3, 8, 14, 15, 16, 17, 18, 19, 20, 21 1

1, 2, 4, 6, 7, 9, 10, 11, 12, 13 2

Visual inspection was undertaken after completion of normal radiation exposure.
Inspections looked for physical damage on other visible defects (Reference D.2.1,
Page 11-2).

There was no evidence of degradation of the specimens sets due to radiation exposure
of the other specimens. The observations noted are not significant in effecting
specimen electrical integrity.

D.9 Thermal Aging Test

The test specimens mounted in metal trays as noted in Section D.8 were placed in a
thermal aging chamber at a temperature of 130*C (266*F +9' -0*) for the test
periods stated herein: (unenergized state)

Total Aging
Soecimen Sets Times (hours)

3, 8, 13 336.5

1, 2, 4, 6, 7, 9, 10, 11, 12, 14 196.25
15, 16, 17, 18, 19, 20, 21

11 -170.25

D-7
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*

sektin a te T-4) Insula tion Talic' - Two lla t f =t.aqqu+si I qi.r:6
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. . . ,
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Figure D.1: specimens 1A, 15, 1C, 2A+, 2B&, 2C+, 6A*, 6B*, 6C*,
7A++, 75++, 7C++, 14A**, 14B**, 14C**,
-15A***, ISB***, 15C***

.

Notes: 1. Okonito eeenent to be applied prior to taping.

2. *In-line splices with the same overlap as lh. IB.~ IC. Ctco to specif y cosinectors.'
J. "same conf!quration as 1A. 1D. 6 IC splicest 4 half-lapped layers of T-95 tape witt.

1* overlap. 2 half-lapped layere of No. )$ tape with 1-1/2" overlap.

4. *"Same configuration as 6A. 65 4 6C splicess e half-lapped layers of T-95 tape with
I-3/a* overlasi. 2 half-lapped layers of No. 35 tape with 2=3/R' swertstr..

5. +same configuration as IA. 15. 1C splicest T-95 tape overlap of 1/4".
*

6. ++1n-11ne splices with the same overlap as 2A 23, 2C splices
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!
6

i.

IHau 4. Oma MLtog Tunque#
To reina t a - 2 Typ.
( AMP PIDG or Estulv.)

1/ f,,,

~

8 | 2 - Idenstth Apprus. I S * 1.imes I rks t e, 8)
' '

' N
__

1/2*okontto.T-95 Insulation Tape - Two tralf-Laissed Layers.
Tape shall overlap W!re Insulation 1/4" .

.

* .
thonite No. 35 Jacketing Tape - Two limif-Lapped Layers.
Tapo Shall tutend 1/2* Past End at Terminet M.

Figure D.2t Specimens 4A, 4B, 4C, 5A, 55, SC, 10A, 105, 10C,
11A, 11B, 11C

Notes: 1. Okonite cement to be applied pnor to taping,

1% 10810C are in4ine splices witn the same nverlap as shown.2.
Ceco to spoofy connectors.

Two lengths of Okonite No.14 AWG for Specimens 4A,48. aC and 1% 108,10C.1

Two lengths of Fbekbestos No.14 AWG Cable (Rockbestos Product Code eE410114) wem neoprene jacket,
tapmg over jacast for Specimens 5A,58. SC.

Two lengtns of Market Aestesd CSA (SOR Pigtset) for Specimens 11 A,118.11C.
,

.
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.

...w aa6wa nas9 sueeque
Terminals - 2 Typ.
(AMP PlbG or Djuiv.)

# go T-95 Tapo

* *, f ' T
_ \ (Angsron. 15' lainyl

1- U~ Okonite No. 14 AWO

- ./

i p-

e l al /T -

okont to T-95 Insulation Tape - ivo llat f-l.apped t.ayors.
Tape shall Overlap Wire ineutation l'

*
stkonite No. 35 Jacketing Tatse - 1vo lla!f-tapped Layors.
Tape Sha!! Estend t-1/T Past End of Terminal tel.

Figure D.3: specimens 12A, 125, 12C, 9A*, 9B*, 9C*

|

Notes: 1) Okonite cement to be applied prior to testing. .

2) *In-!!ne sp!!ces without T-95 tape overlap over wire insulation and with tape
No. 35 overlap of 1/2* Over the wire insulation past end of terminal lug,

3) Ceco to speelfy connectors
!

|

!
i
1

l
l

i

!
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1 inulated Ring Tonnuo
T. rn t na l s * 2 Tygs .
I nstt' ri tW: n r Citu t v . )

. . . . .. , . . t r eM,, ; ,.......t,,~.,,,....

N
m

1

l .

-- hn - :

Okont te T-95 Insulation Tape * Two ital f-L,atqurd Layers.
._Tape Shall teot Overlap insulation.

15 Jacketing Tapo - Two Italf-L.ained I.ayors.
*

Okonite No, End of Terminal 4.un.Tapo shall Estend 1/J' Past*
.

168, 16C, 17A*, 17B*, 17C*,
Tigure D.48 Specimens 16A,18A, 18B, 18C, 19A*, 19B*, 19C*,

20A, 208, 20C, 21A*, 21B*, 22C*

Okonite cement to be applied orior to taoing. 168. 16C and
Two lengths of SIS switchboard wire #14AWG for specimens llA.Notos: 1)

2) 17A, 178. !?C 9 199 19C.
Two tengths of Rocktestos $8ta3 # 16 AWG for specimens 18A,188,18C. and 1 A,20c, and 21A. 21u, 2lc
Two lengths of Nomex #14AWG for specimens 20A. Joy, lavern

* 1 n- l i ne s p l i ce s wi t h * ** = ==
e=* r l aa maet at.o.ha r n f t ar = '

3)
ccco to specify connectorsel
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.

usu uurmly or natuivalent
m n, rongo. tor.tnat.-z typ.

.

Ottonito No. 2 AWt! * J Typ.
(Asmron. 12' Lr,niel

L/2*

%,u

|
'

, .
-

v =
.

-

.

1

Je*
omonite T-95 Insulation Tage - single ualf-1. spiel .avur.
Tape shall therlap wtre insulation 1/2*.

,

otemito W . 35 Jacketing tape - two llatt-Lapted Layers.
Tage shall 4:stend 3/4* Past End of Torin&nat 1.ug.

.

Figure D.5 Speciamens 3A+, 3B+, 3C+, 8A*, BB*, 8C*#
13Aa*, 13B**, 13C**

Notes: 1) Okontte cement to en appled prior to .aoing

2) *inaine solices we the same overtso Ceco so spacify connetors..

Soft to be softened wvth T 95 insulation tape prior to Instalianon of T.06 tape overtapping cable insulaton.

"The same configuration as 3A. 38 & 3C sporae 4 half 4apped layers of T 06 tape with 1' overtap. 2 half 4spped3)
layers of No.35 tape wm 11/2 overlap.

41 + singie half-lapred m'y over canse insutanen. Two heafaapped % over connecoon u.a.
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4

As each specimen sets completed their total thermal aging periods, they were removed
from the test chamber and visual inspections and functional tests were conducted
(Reference D.2.1, Section II, Paragraph 2.2).

Post Thennal Aging Functional Test ,

insulation resistance was measured at 500 VDC for 1 minute between a splice
conductor and g round resistance was recorded for each specimen lowest resistance
reading was 1.8 x 10'' ohms for specimen 14B. (Reference D.2.1, Pages V-15
through V17)

D.10 Accident Radiation Exposure Test

The test specimens were irradiated in the same manner described in Section 7.8 of
this analysis. The specimens received a TID for t his test phase of 4.01 x 10' rads of

5Cobalt 60 (gamma) radiation at a dose rate of 2.42 x 10 rads / hour. (Reference
D.2.1, Pages IV 1 and 5).

The TID for the specimens is 6.00 x 10' rads + 4.01 x 10' rads = 1.01 x 10' rads.
This satisfies the outside containment requirement for a TID of 1.0 x 10' rads for all
zones.

Post Accident Radiation function Tests revealed a minimum IR value measured of 2.5
x 10" ohms (Specimen IC) which is well within acceptable values. (Reference
D.2.1, Pages IV - 14)

D.11 Additional Thennal Aging Test

Due to insufficient thermal aging, the test specimens were additionally thermally aged
'

at a temperature of 130*C for the following durations: (Reference D.2.1, Page V-1)
'

Additional Total Aging
Snecimen Set: Agine Time (hours) Time (houts)

3, L and 13 1,095.6 1,432

1,2,4,6,7,9, 70.25 266.5

10, 12, 14, 15, 16,
17,19,20 and 21

11 Not Required 170.25

Post Thermal Aging Function Test

The lowest IR measured for any specimen was 1.8 x 10'' ohms (Specimen 14B)
which is well within an acceptable range of IR values. (Reference D.2.1, Pages V-15

; through 17) 4

D 15
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D.12 Accident / Post Accident Test

D 12.1 Test Configuration (Reference D.2.1, Pages VI l through 4)

Group 1 Specimen Sets, with each specimen set ensisting of specimen
splices A through C, were connected to Wyle test leads (No.14 AWG
Teflon wire) using butt splices. The specimen / lead splices were scaled
using Raychem WCSF N heat shrink tubing the splices of each
specimen set were mounted in a Nema 12 enclosure, of dimensions
36"H x 48"L x 12"W, such that splice A was in contact with the
bottom of the enclosure, splice B was in contact with the side of the
enclosure, and splice C was suspended free in air (Figure D.6). A
weep hole for the Nema 12 enclosure was scaled in order to allow any
condensation on the inside of the enclosure to accumulate in the
bottom. The Wyle test leads for the specimen sets were routed out of
the Nema 12 enclosure through two 2-inch Myers hubs connected to 2-
inch sweeping 90' conduits. The Wyle test leads for each specimen
circuit (specimen splices A, B, and C) were intentionally routed such
that all leads of a given circuit entered and exited the Nema 12
enclosure through the same 2 inch penetration (Photographs D.1, D.2,
D 3, D.4, D.5, D.6, D.7 D.8).

D.12.2 Electrical Powering

The Wyle test leads were routed through a Wyle chamber penetration
and the penetration sealed as per Wyle Laboratories' standard practice.
The Wyle test leads were connected to terminal blocks outside of the
test chamber and electrical loads were applied as shown in Figure D.7
(Reference D.2.1, Section VI) With the electrical loads connected to

-

the test specimen set circuits, the voltages were adjusted to 305 VAC
with a tolerance of +10%, -0% and the currents were adjusted to 2.0
amps (Specimen Set 11) and 6.7 amps (all remaining specimen sets)
with tolerances of +10%, -0% during the transient and +5%, -0% for
the remainder of the accident simulation.

|
i
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Group 11 specimens, with each specime:n set consisting of Specimen Splices A
through C, were connected to Wyle test leads (do. 2 AWG Teflon wire) using
butt splices. The specimen / lead splices were scaled using Raychem WCSF-N
heat shrink tubing. The splices of each specimen set were mounted in a Nema
12 enclosure of dimensions of 36"11 x 48"L x 12*W, such that splice A was in
contact with the bottom of the enclosure, splice D was in contact with the side
of the enclosure, and splice C was suspended in free air (Figure D.6). A weep
hole for the Nema 12 enclosure was scaled in order to allow any condensation
on the inside of the enclosure to accumulate in the bottom. The Wyle test leads
for the specimen sets were routed out of the enclosure through three 2-inch
Myers hubs connected to 2 inch sweeping 90* conduits. the Wyle test leads for
each specimen circuit (Specimen Splices A, D, and C) were intentionally routed
such that all leads of a given circuit entered and exited the Nema 12 enclosure
through the same 2-inch penetration (Photographs D.9, D.10, D.11, D.12).

D.12.3 Evaluation of Accident Portion of Test

Examination of the first six hours of testing for both test groups reveals that all
test specimens were exposed to test temperatures in excess of the required
212*F +15'F margin (Figure D.8). (See Pages VI-71 and VI-101, Reference
D.2.1).

One test anomaly occurred during the accident part of the DBE/ Post DBE test
for the Group 1 test specimens.

D.12.4 Electrical Integrity

Electrical power to the specimen sets was applied in the manner depicted in the
test report (Reference D.2.1, Appendix 11 of Section VI, Figure 1), voltage,
load current and leakage current were moritored continuously and recorded
(Reference D.2.1, Table til of Section VII):

Test Voltage (VAC) Test Current (A) Specimen Sets (No)

305 (+ 10%, -0%) 6.7 1 through 10
12,14 through 21

2.0 11

64.0 3, 8, 13

The test specimens were subjected to an insulation resistance test at the start
of the test progn.m ana immediately after Radiation, Thermal Aging and
Accident Exposure test portions of the program.

D-17
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Peak Leakage Current Data

All environmental channels were monitored during the tecident simulation
test phase of the program.

Group l' Heat Rise Peak Leakage
'Specimen No. ('C) Current (m A)

1 3.5 6
2 3.5 21
4 3.5 19

6 3.5 11

7 3.5 23
9 3.5 13

10 3.5 9
11 0.0 17

12 3.5 8

14 3.5 59
15 3.5 9
16 3.5 1

17 3.5 1

18 3.5 10

19 3.5 7
20 3.5 27
21 3.5 8

* Figures D.9 through D.25

Group II'* Heat Rise Peak Leakage
Specimen No. ('C) CurrCat (mA)

3 17.3 1

8 17.3 6-

13 17.3 3

** Figures D.26 through D.28
-,

D-18

.- . - - - - - . . . . .



_. - _ . __ _ - _ - _ . _ _ .. - _ _ ___ __ . . ..

Calculation Report No. 92-00!S

_p-4 1 a u , g -

%;7
___ _

, i; M 5ef 5 .wWrTSEDWad, , e, .

--
. , , , ;,, . ,

eCni ^ i-~ d*"To ' - W~"'' |
*

<

- . . . ,a ,

.a.-- - ,_- ;
%.-- - _ _ -

. _ . .

' _~j ' i ' b_ .. i _ Sb a' ''' 46 IJ , a I - ! _ 3..! ; : l'--
M.. y,,*WJ j . "

T- m : "" "
" 'gh. t-

i J .
'

y .r- 1

M ; rim. N. i._ .. d
.

r
+ <e., p' W.,

,

q-- 1. a , : my_- , ..

Is w..whv..s. a. ;-

'LM ha*N.-_ y. g ytth,- .1,-- - -hw* +- fe Mn %,
#,.

n - -* s . : g
.

n_ . , , - . 1

~ + rer* %f Mt+tvf v..e f._,r Me
.

+ ,-
- - - . 'J : -- < w g.

-- - ; +

k ~, '

M gx-.L Ik .,y- I,"T.T
~

-

w wq scq: f.y3;%;,;. a
, , , . . w _.

.

*.w m: g.p.y r q= | pf412[4
au

M
.- $ ,t M .. h,"fh. L4,,;,h i u. J gwAh 't n m 1

. .y g ,_

- _MMrHM M&[@ M_M; e _&. _f e
~~~

SM.M.f.h_ -MdBM.9/t@N.
. .

492 4 $ 9is"y w. ,, eym.L +m
Ay q m..[fu |n .o.r. t!

_. _-

p$_ ,.,
_ * . .- m ,, , 3 4_ m- o c

n t9er+L-
, wp**-4y ?} W ,,, 5M ' -fb |,.G.
'-

. , 4
Spa |

-

u ** % y
. , .

,

w4a . . 4ppty.T '".4,g_ry,T" y- y'm. Mg)', g
% ,

v...~i .a .s. q e 'b*i.,,,,

*.g . . s- , y- m..- m 3
'

.. .", p . _M Y
Mno . T'MC'*~**' m z Th'4 a.4_ t _.QV ..-n .,P

"

* M!!" f N
.4w 4 4e c y; ?- e-+~ yw-ept ., $ hm- p ..QM'444. Qad,.bkM,p gLg3 gf Q yJ W~Rf 7*_, 4

d,,3
y,

4 My ;* u .;us ww u ttm
r- M : %. --r-

2 %# a p, ,.g d.. , A,...'t 1'r , , * - ' K@m , y--
- ws. t e.n

~ c, - - ' .,&,~@4wggy dw- _ g. c . w , y: w- y p- w_. 2.. .

,,M % *
-

p
d_ :

m..

ny",p0pl@|4..@' - -W F-'i~ ~ 4@'Olf;;4 M J.;. 14.Aa*

.,&.gg gg4, f, 6' d'''we' WE g p : ,,,,
, (4.m ,.,

-

', g
1 yww . go%7.. mm.

Y[w$' U.M.e
. - -

-

-

:
- k' Q3M7al h; %/- ~ . .

#

r pm' ,D' 'W[T,|1
*

.i * .epg

b" rum}. s. .
_

.&&m.&W M,,,.s4. _; & @+W,%.: e&.Rt' 't 7 ..% W i_Q t Y?Q~A
b

,a.~
,

- g n._ ;r
, , . .- mw.,

. _,-m : n- .

b.h- -
b br N

x , y''-
'

tvy.nrr y; v-o' a:m ,xpa m m
;1,.9,W M"W f%, fi,a, 14M4Q mL,# "a~ h, :r. w.rm.%,pf.yS9 ,_

7 g .w_m a- wg g. w x a y

w'f {" UNmw]
. M [ [ f NEQ d RU'I - ~}lf4 m ~yr am m

@ny%a% f:+CCM Mw1(4 apw-_ %.OLW 4,['pW'?46%7Av e
fs,F

- e - = c:r : .e v-n n
f

d.*hkma@g@wyz. @q u
_ , ' ..m %w'p g@yg w2

f4 hy - "q2 -- i % ed4Nu Ayg.- r;y.
L v e v .e w & P

+ 3- . c . . .,
,, J.

~

$ h. Yi%Th, w r m., , 5 w w .,o ..c

i M,%rhf_g . "b b d'b M'N * *1 N~~* O # ^ '' '
h -

v.% w$YUd Mmm m u.2. ., -- . . mm o xm s .-

mh'' . _
g

,_ hhNjI_'t d, N.$ m n TS tDlt" : -g
n g w w pw + g~ p.gw _ , w mm4, ,- eu . ~ .

c ' a m. w:
- .= ; gi .Tr~a* *i ' * ' > -

m n .+.

U' . ,

gI.U'm +n69(%.6if dwi e WWK L FtEi P* L' # s^
[ t

"M C, ,' , w T- . ' iZj j f T.T - T T a itaav, r .myr--ed( ; 2.X]'k "'55''- Y '

a,

.

[n - m-'3_ b-9" E D NR N %$O.ma.,.7.MN'4'Q13[dkk
'

Iar i-- . eum -Wu m e s z. . p .aj .

, _ m. Q g 4 y* 'b - W.C h.iTHY WC 9 A ' mW- - - %4M "' 1 '% i 9
__

*

i . s M M 's W h .3L pusL. _ _- "'_'H"__ErlLaw k_s-=G8'*F'4 m|- 88 e"-#TY,3' , - mp
$.7 wG g, qm + .c -w . .=.s

_g wm, y14 .g + Qm e s. w,

gsne mm quwM+M P' sm. N
.gc:yn,.y.m,m ; y, w m,xwa.wn, a . .:. w#, *~

,

' "". ~4 L Jjs e # ,f PN ,re rwy prF ' Mi("_l %WW.'I'{9 [_Wg ' M*~*'y g--

- %, p]y egYtM);g.2 9 r(g p a rd<n:. .ani W ; 6 ruw d a Mf'%.pX- . # *C h= =.. .. p ,.
tMT. y{ g ge. .y y . m ,,,., y,-4.c cw . i .. -

,

3,en ' - KI*"' *:... ;u m en u,; '.z ="m - - - - x ' ' :s x . - =

oh NM L" ' " M 4 'i --
'- ' Jd ,,

,, ..

_a - 2 mmwu - m.mv- mu . _+ my '

-W w rM&#dt WMN. . astm 9F A4 F Pw%E M @;e. ,

1 . JW" ' y 2,
. % p y, c3gL,NCW4u

M,m_k=g,a*h;N'yffrmREE]smrrmmc UE;r''.'
.ig 3 % y_,y t -m'"J '' -JL Ik

W ?- i.f d | - - m U 3' A .T ' [kM'L"R _'D _. , - 5- gzw ._1 .m'_

%**y.*, t_ h- ,.. '
cm ;,3 , em ymgmu%,2 gc p. g .% 9---

- q t.r, u y *f, , e ; 4. q -r.-r.^ F4 *- 1 P -$N*

$N?YWW)...|N b & s}$ $ ,5 h k $ &,'kkYW'S. - - - - -, - . .

' h h 5 '" MA _ {. 6. !kiif_7 . i 7
>m . #3 n .+ ~ i o .w . . . . .

.L' -- Cd' - - L3. J li Eft 1YW3eM21"'-
^

P'~~"'"-T

i D-19
1

- _ - . , __ .__ _ _ ,



--_ --- _-- . - - - _ - - ._ - - . - _ - . _ - . - .

i

:

| |

| 1

Calculation Report No. 92-001S1

| _

f

-
\

|
I

"

'' ft,
-

, , ,

) ) '

;
I
'

! .Y i'

,

! .f-' -
,N '*

;
i . .|-

,

,-~

,,

'

i . .; L;;*

r . . . . n. . .g v. a --

-,i..;'#4[,;4e,[yj!f,f[#hy' % .

f *' *.
.

}, . -

|

|
PHOTOGRAPH D,1

,

!

GROUP ! ACCIDENT TES T SETUP
j NEMA 12 ENCLOSURE
i

,
. . -

6.__
, , _ _, ~

n.L" " T ,.. w c
~- . _ . _ . .

4 ->

f NP ) r%vy:
'

l e'

%q
r . . .

n ,. , } :J; -
.

'

f. 6 q

.|j;

,.
.

j '

[' j.. '

;
,1

. c; , - .
J' .

< i

hV m_'
; ' ~ r'

!
-

PHOTOGRAPH D.2,

'
i

GROUP I ACCIDENT TEST SETUP
SPECIMEN SETS MOUNTED IN ENCLOSUREi

D-20
,

i
s

_- ___ _ ___ _._ .._ ____ m m . ..,----. - - _-.m.,,_-e--,m.-_,.m ..v- -
- _-



.__. .-__ - - - _ - - - - - - -. - - - - - - ~ ..

<

Calculation Report No. 92-001S

!

l

'

| 1
,

| j
'*
y-

e ..

f I

'
,

,

!
.

'

. -

'

..

N '
I

1
i

'
a

'

4'. . . ..

,

PHOTOGRAPH D.3

SPEC FIC 100NTING OF SI'LICES

.

D 21

i

, , . , - . - -- . _ . _ _ - - _ - - - . - - - _ _ _ - - _ - - - - - - - - - - - - - - - - - - ----,---~~-.--~r~ ==~~--~,<=--e -= ~~~ -'~ ~~--'- ~ ~ ='-~=- ' * - ~ ~ ' ~ * *



_ . . . . . . .

Calculation Report No. 92 001S

'e .a,
; 3'~,

p r.

h1
,\. b,M ,} s

'

\
. .

f
i- i

h _

. +:r
"

j-s

1kk
1 .,

1.i 7 | atW
*

\ 9.

i N V $.)'h
1, ,

bi, ' flia 51,
I

'

).
,,,

. ,N4 .

"

) \s g' f\ ,
|

+ l .- *

I ft * !;
> ,D

,

_ . .

' .

. **g ; ,

*

s..

- .

gre # '
(

PHOTOGRAPH D4

GROUP I ACCIDENT TEST SETUP
SPECIFIC MOUNTING OF SPLICES

D 22 |

_ _- - - - - _ - - - - _ _ - - - _ - - - - ---- -



,__._m__... . _ .- _ -_- - - - -- ___

|

!

!
,

!
92-001Saf n Report No-l

f t
! 4 I M .

I;'. ;

y Jq y>

)*

I
e c,

j

f
.

/ 1' ;
e Ik~

'

|
-

94'

.w'

$,
" '

I

!
,

]
, '

,

%.~.
'

!

|%

; 4 . , , , !
!

~ -

[ 4,
-

- Ow. .
u_

J ,

. ,. .yas
.-

.," ., .r . .. ..
.

|

PHOTOGRAPH D.S
i

GROUP 1 ACCIDENT TEST SETUPi

j SPECIFIC MOUNTING OF SPLICES
:
,

. -7 ge

! '
s, q.q

,

, i'
$ . .'j

'
, , ) *

5 , N5' 2

A
L i,,

(t |! '

.',
,

'~ #,

4
,

, . ,

k ._ wt'

o-.- ,

<
%n: .

,

-

,$<<

PHOTOGRAPH D.6
<

GROUP I ACCIDENT TEST SETUP
>

j SPECIFIC MOUNTING OF SPLICES
,'

D~23

_ . - - _ _ _ - - - - - - --- _ - _ . - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ . - -



- - - - - _ _ - _ - _ _ _ _ _ _ . _ _ - _ _ . _ _ _ .

Calculadon Report No. 92-001S

/* eh' " 58

._ .-
s ;..

, . ~r '.s
*":, - ..

ik',

\(ji;is|(M )4%
i'

'

'

!.:

f.
'

.' ,

A) 6." . t* 4

t/ L ;. 7 _
-

*

,

'

.

'

* - "
. ... .

'

,

' PHOTOGRAPH D.7

GROUP I ACCIDENT TEST SETUP
SPEClbtEN SETS IN ENCLOSURE PRIOR TO MOUNTING IN TEST C11AhlDER

D-24



- _. .-- - -. . _ . - . . __ - - _ _ _ _ _ - - _ . - . - . _ . _ - _ - _ - --_ __

|

l
r

i Calculation Report No. 92 00lS
I

'
,

|
|

? .. .
.

,.- ' *

Vfef ~ J' ' Q'' .*'. . .f .';_
,

-

< = g. ,
i y- ,7

.
..

.
\ .

i
, .

s. k..' .\.. ..
..

-y,<

1

~ .$-

. V
I

' s

"

.

'

t

i

I i

!
"

) 4
.

! &..
,

|
,

.
!

1 ,

b 9'
.

*
-; .

!

.f $ ~1

] ,a . ~ . c
:
.y - ~q.,, .

| _ . .. ' ,.-

. . , . .

j . c .. '"%, 4 .,' . ', .

'i

. t.% .. . ~ r - <-

e. .I
.

'

, , ' -

,7
. .-- * *

| ,

. n.
,, .. .. . .

-

p & _%'~ g g
. 0+.,.+- -

.: . ,j h . > $ , ',, f** '.

sa, ,
- , ,.'-

L. w ..s
- e. - . . y. ;2 . . L.a sen . . - ,

er .
.

i

i
|

1 PHOTOGRAPH D.8
|'

i
GROUP 1 ACCIDENT TEST SETUP;

ENCLOSURE MOUNTED IN TEST CllAMBERJ

.:

!

i

!

!

$

i

i
:

D-25
:

, , _ . _ . ~ . _ . _ - , _ . , , _ , _ . _ . , . . . ~ , - _ _ , _ _ . . . _ _ _ _ . . _ _ . . _ _ . -



,
- - . - . - . - . . . - . - - . _ _ _ . . - - - _ . _ .-- _ _ _ _ _ _ - . - _ , _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _

Calculation Report No. 92 00lS

] -

- ,77.?" - I.

k; -. .-;g
*

{ [.
e

! \
*

L
'
' --

I! .

I
h I

|
.i [\ i

h
,

I' '
e ,{ -

.
j .-

k fi I !' '

i

( .' 4

i i'
>

,

i e it
j

_

.
,

I !- [ .mwM.__. i

,
-

_-
-

.. -- __ _.

Wg,-;
-

,
-.

( r gf

PHOTOGRAPH D.9 ;

GROUP II ACCIDENT TEST SETUP
,

'

SPECIMEN SETS MOUNTED IN ENCLOSURE

|

|

.*

J

..

\
. , s

,

/

=, .,
,

e

$ I |q

( *('
,

!'
** T 1. ,

71 4* ,

) L "E M .' |
'

)

.

), , . -
!

.

. _

PHOTOGRAPH D.10 j

GROUP II ACCIDENT TEST SETUP
SPECITIC MOUNTING OF SPLICES f

i

|

|

D-26 |

|
i

. , - , , , . . - - - - - - - , . , - . . . _ - _ . . . . -- . . - . . . - . . , - . . . . , - , , , , - , . , . - - , - , , - - - , _ , - - , , . , . . . . , , . , .-



_ . . . _ _ _ _ _ _ _ . . - _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . . _ .

1

;

Calculation Report No. 92-001S
;

)
.,

|
-

.

< n.
..

. ~ ~ ~ -
,

*

4 w ,
,

,

s
,

,

1 .

!

fo
t

* * 's..
j

't
;

i
' ,

PHOTOGRAPH D.11
r

GROUP ll ACCIDENT TEST SETUP
:

ENCLOSURE MOUNTED IN TEST C11 AMBER WITil|

T/C NOS. 2 ANb 3 ATTAC1IEDI
-_ _

.

,
.

, ,f~ 'gul .. _

|I | :. g[, ''

\ ; ,.-

!"
.

.k .

I

|
'

-

-

;- .

.

[
. i

| ..

i;
-, .

.

;
' ' .

I

E)- ---

gf _

P!10TOGRAPH D 12

GROV/ !! POST. TEST INSPECTION
SPECIMEN SETS MOUNTED IN ENCLOSURE

|

t

D-27
,

. - _ . - , - , --- + .- ---r. . . . _ . - - ._ -- - -- ~ . - . _ , -



__ _ . - . _ . _ _ _ _ ._._ _ _ _ _ ._. _. . _ _ _ . . _ _ . __ _ _

l-

Calculation Report No. 92-00lS
4

|

---, ..

. . . . . . . . _ . . _ . . . _ . . . . . . . .

. _.

. . _ . . . . . _ . . . _ _ . . _ . . . . . . . . . ... . .

. . . . . . . . _ _ . _ . . _ . _ . _ . . . . _ _ . . . _ . . . . . . . . . . .
._.

. _ _ _ _ _ . _ _ _ _..__.._g
\

..= . . . . . . . . - . . . . _ _ _ . _ _ .- . . . ..._ - _ _

_

. _ . .. - . . . . ... -.....-__ ._..

. .. . . . 3 ; g .._._.i - - _ _ . . . . _ _ _ _.. _ . . _ .
,,

* . .

_ , -
,

_ _ - _ _ . . . _ .

__ _ _I . ;
' ' :--te- r ,

_= 11
, ,

-- . .. , .-,

., __

,c _ 4. - . -
.., , .__ . - - . . - , ,, ,. , ,

a ; .- -.

-- f" -
; i o mn , . , ,

g - e--

< _ - , - - ,. , .c, , . .

f... . , . . . . .m . -

j,1_.
;-- - . . , , 1

, ,- .

. . i , . - . - - se ___, . .

g .; : nr pg_ _.

.. -_ __m . , . ., . . . . . , u. __,_
.o . 4 4 t .

, ,- 4 - , . . . ._ , .w._.. _..
-

, , ,- , . ..

.. , . . ,
_ .

s, ., . . ,
** + * . t ! .' t - ._x_..._ - . . - r ., . o,. , . . . , . 1

_ _ ,

-

,

, . . . - . . ,, . .. - i . . . . ..
_ . . - -. ; . .- _; ,. w. _. 4 .m

m . . r ,c . . .
. .. ...

. . _ ___ -e x
-

. . , , , , - , . . . ._ g.,
. . -- 1 s *1 g

a 'i : :
_

pp"
.:

-

' '
- -

'
. ,

: ; p;; 89E__ . _ _ _ _.._
,

, , , .- .
-

-.. . . _ _ _._._.

. ,. . . '._i . ._ . . - . . .. .

I e
. _ . .e

.

. . . . . . . _ . . E. . . . . .
_

, , ,
_ -

._ .-.o . . __ , . . a.

s._ . .s ... _ . _ _ . _ . ._,,
. g ., . a. .. . . ..

+_..q g .
,

..

.
. _ . . _ . _ . - - _.

n,
,

. ..
,

6 . , , .. . ,, ,

. _. _ _ _

. .- . . __ _:

.gt to.
--

3 i

. , g
-

. - _ _ . . .

_ W
o .a. .

w , .
. _ .

.

._ .._ _. . _ _
, ,

44 4 E ---- ' *. M u n... ._- ' -

. - .

k *TL $m m .

. . .. . .

- _ _ . _ . - _ .

,
.

.. _ . . . _
. .

_

.
.__ _y 7 , ,

. _ . . .
_ . . ._

, ,

. -._ - ._ . . . . .. ...
. . .

_

. - . _ _ . _ . . ____....___ _ . _ . _

r., m r, , m.#_e_, #.,. .;_.,. ; ..
.

_.
,

d "_ _-- .' _. . . . . _ g . ,:_ g. g-

- . . . . - . . . . - . - _ . _ _ _ . . _ _. . .

- _ . . - .-

,.
-- * -C - *=***I"'" 7 Y T f *9- +-1NEWMf1'3- 30VMV3*'1 - -

,

I

I

D-28

I
., .

., . _ - . . _ - - , , . . , , . _ , , ._._,-..-o,,,,,,..--.--.m._, ,- , ..,_..,,.w.. , . , , , - , , yv ,, , _.m- ..e.._r . . _ . , , ,-% . - . . ._,--_ -



_

|

|

Calculation Report No. 92-00lS

mQ_ .
' ' '

, ,

i- - ;M
|_ . . . _... .----

,
.

11 i i
--

, . i.

._.
, _ i 6_1- L. ,_ _ . _ _ . . -- -_

. . . < .
.

..
, .g.

a. . _ _. ,. _' 4 6 n
- n .;- m.- s

^^
aw

* h':n ! , . s .nr y -e a ~

,r;-_ Q. , ^r j yatM") . ., w.r...
,

.-
IT rPW mMr.f.- i. 4 < .r, ,

og -

t . I[ f *ii _u $ N 3. ..'g.,. '5

r. - s a-..
, ,... 9.s . J

g[h,4!. 8 _.; id 3

3 a.v w, s '.h p: ' r , ,'g , %.- .t , -. , ,

"s - .,:. +, ..e
. :. -

.,_ - v4- .
.;: .y

. .,
. a== m

..4,,6,; 1 _a.a. , .w. m . _, ,., - r.,. --s _. q+. n.ws
s-4. . . . -

,

e.
.

* ..
. .s, _.n,gf

. . :: -,a s
' - . "

. g.8 :;L'_i
.P* @ 7.r 2 gg *gy,_

.

_

, . . t.: ;. e ., ,.- p p, 6.- 7'O. 'b_O i _

--,

,
:b__.-' f If $,RJ

-- ng.,
.

''',_|'C_
.. .-*r, * ' * * 'tA '" . 'g__h

M_. ~ s_ , : www az, yrmA re.=&.%
jq

k-2r ., n w ~ a
, _ _ r: -

te ~ --
. Q;W. ' .

,=
___.

. ,, 4'w.-. . ,. e . ,mng ~. , ,, m
'* er M* =++.w+ 4 in. g

.

tl. p 7 m _r- - - Q w+N** A i1 1-4
i Opi-';MO ' d G L j t M

M. w ,-:,*:: e-t-. _ M
. ~ y&An%n;i

--

- . .. . re w w. u ,n- m
wL- d ?:d- h W. ,, R, n&.,.4 ggg.s .i.~ u ;y s:&[%%a.=i+ .t,

o , -

;L.x . . . gw.iyc. :.u :., ,wonx Mrw u. -
-> w_ _t--

! c -M %, ..c 1. M i; HM * wN+.rWiWiCPM w -'n -

.'Q.f4Q;-
9.y ., y g ft.P"N967

'''u- g1 .ma m q .1 qp. ..ary,. r y 3 7. g-g-. g- r-

__ ,

- 2 . gM d 1 -

:.na & m,.,., . m .nu. w, . m .. .

; .- e m p.6 p.gr.- A,q f c., r_cmm , t, .-m
_

, ,

hF v' O.-88% N'f'! h i7'* w F"!fsub i P*ie "8* e . .-F r; m :] . - ..ws.

. i.P * MW n.QL.L &;M & : Aw W a . 2 n s.: . . - 1 m': . '*. Q1

gd !ds<:_dP # V V_( 6 eq Qi~ - 4 r n~j 1 n M . W <' 3FEm .,

. : . ;;m.a-- C. p.arcn_7mmy rp p p' ., Er iq . , g.;_ y m- w
' g Mi.>a.:6a y-w 1p Liz m:y.w{M w! e. %>' M. g gli r:C CWud
m , , - ,; m a; W., .

_

EP d tedFr m a ja,e ,pM,}-
. . s q:. , . ;. . am eg

#
t

, c ru .. p&e .. !;t*% %'.cm w_w m: .p. , -m,- r.w' f-
6 2 - 4.9 r, .31,_,, . - ;i.

- + .,

i _'-.Avp W @ n =1 3,q 'Oy rtar**T= -~ GW. a " A 4 + r -5

! Wi < 6 1 i d'7C A.iy -.. t, : r p m ...p.+ T'. c -4 .
-

w -. .wa. wa r .r.wu n .. , .c -
T .J s se %. **t' . i .1 :4-a! bT V.ib.Mr#.-h i;; 4 19 4 'e * *ir' E*- -d '

. h . m sw F: W A mivning . % .,=v.v*% d..4..., m.... ... .,z w"..a .x m A ,ta e';g.s ;*9ca m. m@irmm =r <n: W#

K. ', e _& .a4' 'i''t - LC'EU ''.h6 & 2 T R! f '"WD : c K's
~-^O - + A tr .,wrS@ , 5 6 . pc -. .T .. 2

. '.' !-
i r. -r. 1

__.-'',.7 2

_ .L..' .'. 'f 6. ..i. p .= - TV.T; T_ , *.r--8 (da .'. . g' . J- nl

,' _. . . m. w ,.a . -.e u pre =# ,u r. r.p_.; w..s w 7 's . ,. i .
. _

.

_; -y,

., .gy
- . , ; em . , . , w , 4;.r. w.mi.E.%.+.c a; g . .o , _.p ,g*~ ~

. ,- ..

._. . "; b . e, m--9 f1 i m.,p. v. [ _ % m 1/ir6 _'d
"

a5 * 4 isg
s9Td3 _ -;c O' . s 4 n. <w . . 3 i r.< w e t* W a. 'a-.- z =._ t -,

7 w w- ~

.- 1 m, n z.a : g.: :.spf i 4 grc;_-y m; . .u_.u .1 c c,_..

y ,,z -n-U m in tzu t s. 4 ,. .< i.ein 1.: s.1if rE e 5,.fi E . * hy'T _;. -

'" a.M
; y.::r -- .m ;w : a. , a r=,. m p: , ,-a r:,: . w

vi:;. x y q. n . ._c + n i=mm m r,: c 3
. ,- t, y~ , . -

, .i i .,s. se ' g @ _+ew-'serJos7.i 4 pe,3WEl'E.R r il-r,.'s ..=a.
,

v i

UI . E '. s' . y * _. - - sk j di w. m J iF'M.' a d 6. LZ'. ' ). Gs L.* s 4 s7 uy.L
TOW ** ' '~7a. . i.-., i m Ai . Ic.au.a u.-- , g .'

J ;M ?**@ m:. ,+[Wo.-454mn-- & e' j prEe nw mua b eL.a .' p.% 1 m,_A i % .7- 6~--U U 2
.. .- c.

N M vitir% FM E r,,-b++O_ % c3Yk 9 ~ M- is . . a 4 '*

. -y,.+rm+ n gym m :aaw.-~w, m
:s y L.A r : 7 m- ;am m'.m, n.+r;-2 :k'4<. y_1- 1 3>

ceGav c;1.h', ww.w - =ce. w.%.1,.m m d.*y . .+ .-.ir- h. cac a ix e-;m Ar,w;
. _ .

.-mn- ,--ymm=m ww ' . ,, w, . . .

, . _ 's 3.i i . e Q ;' e4' y.,,[-4 .i ry a . [A 4=* . , n. L- #, .,y.1 i f
=, '7 h r .wWM.;W'' = a w WK%r w=a - .r
a .7i mr;. m y r ;_ p,m ..g

. 7- 7_m__

,.L, - - ,! i f'a' N, '"I'l JM. tu . r5 Wet * - A+N T =-a
. { -- ]' _. T.1wa' i . ,J'[ . .a FiL W M 4''2' P'Ta'r 3; V ''T-1 r~ ''1 A3Q ef k3 6 - L. i .

i 't '
- ._ %_ . y . .._i

- 6, m'^ v r 'i - t i em.

-

rr tf ". ! 'l '. L*d-

f-,

,4. _Q_

r t a. n. - n.s - ,-swa , .n
. . . wP''=h: . . . .

4 c <. _
-.# , . ... -

yc: _ .,_e . ^ I,un . m. a .- .= -

.'. #9' - , .-..t y,
,b+. w

- "' ..#. . .s..,..m+.)....,..sA- ; 6--, _

- - s . ..vi. .
. e .g--.

.t '

9..
.

"

~ " ' * " '
' ' - - ' .5

y

|

D-29

..



Calculation Report No. 92 0015

. . _ _ . _ _ _ .
- . . . . . _ . . . . . . _ . _ _ .

--
_ . . _ . _ _ . _ . . . _ _ .

. . .. _..._

_.

.- . _ . _ . _ _ _ . _ _ _ . ___....__....__;

. . _ _ _

_ . . . .
. g_

. . _ . . . _ . _ _ _ _ _ _ . _ . . . _
. ... ..

_.
. . _ __

.. . . . . _ . . . . .

3
. . _ . _ . _ _ - - _ _- _ _ . _ . _

.. _.r a
a*

.ew ._
. . . . . _

g ,4 _ . . - . .__.6..e.
.

g_ . . . _ .. . . _ . - _ __ .
i..

_ . .
, ' =u.._

1
, i g sc 1

i.,

- t i
.!

[ 12
E

__. . i 4
.

_ pg.t' . -
; ; L -_.__

, ,.
,

4 no eme W
? -

* *
*y, , |s t .e

,E
-

,

-i 4
: *

, , .
-._i.,i_. ..

. . . _ . _ , . .- .
, , . ;

[ _ ._ _4 ,
. . .. .

._ , , ,

1 ._ _ _ _ _ .___
. _ . _ . . . . . - - _

. .
-

..
_ . _ _ . -

. . j ,.

...
. n

. _ . _ .. ,

,- .
. .

_ _ . . . . _. ,

_, T! '
| _- .

-
- .

96: ; _:
. . _ _ . _ _ _

---
,

- -
- -_ .y

.. ._. . _ i ~
-- . , . . . .-

W__ . _ _ _ -

16
, i

n ._'--
*

,
_

...s.,...
.

,_.

_x
s - __

. _ . . .. . .

- ,S _<. .- . . . - - .

,

. . - _ . . _ _ _ _ _ __ , , , , , ,
,

-ee. ._ , >

' ._
-3.
an J*t. Z N , _, . .. ..

. . _ ,

_ o .$. .a.. . . . . . . . _ . . . _ _
. _ _ . _ _ . _

-u u a: *

- w u a, ... . .
;

; n.c.< .
-

. . . , , _ .
_ _ _ ~_

_m ... . . , . . -
. . . . i i , , .7 . - .

. - _. ...
-

_ . _ . . . . . . . ~ . -- _

. . . . _ _ . _ .
=

. -:...
, . . . , ,.

.. .

9 9 I t I g t t

g. - . _ ,._ g _ g .g .-... .g..__ g _ g _ _ g _ d ' w.. .

. . . _ . _ _ . . , __ _
. .a. .. ~.

,
. . - - . . . .

. . . . . . - , - . .. . . . .
.

__._ . . _ ....
~

. . _ . . . . s c. ~4*v i r t='-r-"1N3wurto 1cvwvu9 - - "

D-30

t-



- - - -. . - . . .- - - .. - . - - - __ - - .- - _ . . .._ _ =

Calculation Report No. 92-00!S

^ 43'.
w..===...*** g,a 5 . q -.

i l a . I '.
~ . _ . - . ,

1
. . . ~ ~ l '.;

__ : . " " " * - rg } 7

I I -

. . , ,
;;,

m
- t .|- |. .i * N.._ .

4 -i' ~ -* .4 e , ..e s S r. - , ,
- s W c

i

} MwM"N d :
f t $*,ga .) '.g..

A :m" ' I
) * -4

. .- we.. .img 6 [~
. ,i , 4 m_4 . w= w e

. .

m., .n,_mm, |g w
~

- -

,
n n, .,

e

w#,w wwn:www ,., . , p am
~

i i - % ilt .:.J ;.2M L; G. Lei lit;Ii 6 ' N N Wh
) .: _ i E.Q] Y al ;i.j]'ai.~; er%g%&-.%gL: nf .{ ?? ,ve . ' n e.

e ty:Em a.3 mr uwLaemgwumiw g u, m 4-+.
.

; - r

=P n .a- ,s rwww -

-+ s e

- r | .a. h
, . -

FG1TOinZR & 3 -Jt ,

Q Rng
i + *.nn,~m m mmrw>t xw-xx.

3 y.. kma +:- w im e y,k w ww w .a.m m_,, 4
- .x Q: e .

m
- , .'.a. . c.:wt y= p , :L e c.y;_vv .nz y

l~A *5 ##

y.Yy, H |h 1kW' R'.RM||||i- -24 -~db 'n;E S'Nr*a# M i E & T'.3 i3- jf. t*? '- i

?
m e'r,p n.p? Y: p*>ykrq rr-q.y _a yb 4-., wn. n

:...e

Ef**N' D:D&L . +
- -t +:n +m e n rg,n,.

;5fNWT @ m re@,igLd-M #
' '*m-

n ~ +- 4-r u-m mw 4 q,a.,e m -- --n4.3 syd U L';,C ,lt,:Tn;G %.3i';.; b. L. T
s)q. : .a2@ ma-- ~m.

ada :+2 h,._ s ur. , , ,

m '. *"I 1_.j ); 6 siiC "_ L up;r mj,, fQ.
+

.{ - t q s. .f.. a 3 F.. fu n ., %t_,',__ g.& w - . . . 'pw 4. - . e r
..

'

F3fJg.p' .''5M g
-4 e 4 . 4 a .. t -;* /m @K 2 )*,W9]"rfJ G M M: as -

a.eer,a;m ,m m we.. mmm me, , . ~
{ . ' p } 9 Ap. .me, f Aj 7,ytT_.a7a aa.mW iP%7 arr hank +,;f ,I bL"Ms.4 Sei g'J'n 'b

~~'.J
.4- y

'

% M d _j 'ew '-' 6 M,ct@ ,p
w v p 1 T.; s.F f1.na,imaqcdrp g_ d f4]i T'q'[t 'h,, . _ s 4 ! !? i, t

'

Mr4.w m r.vM Wanm..u _.' m ,m -eme-_- .s .
.*i n.w r:yrn+-e .w;m=,s-1 p_m:,,r. . tnm.n,w n- pp

L ATf5 t M 'E 1 -..N . mM . wy n q, , W- n- -
~ B:71-

- = . .;>. g _.9 4 g x g;.u- . a . p ,.+..~.y . y y 3 9 , .w r'
,

. t , i , J ; - ( Q. W* A .-'' f **E ' 8!r , ef e *ts m4M C l M kd }-_s,2 Nf[
. p 6 ,a +4. ~ .p M + wC] Cg.F s Q ".; ,y. .J #4 sTP sf - W._*d F W ' dim MEs

- , . . . --o .ecmy b - " a*. w. 4-'ssa? N w*.Pr elA:1 - L - __ f'$d-T ' ,5-- "

. M.
* -r'.'8.~ d1 ?''.+ * b DS di58 "'M. TagTN- li"Wif-wdED y L :4

_ crmaiUr' 1? U md ;
, . R_.i'':KE'iJ R A 7. _ : Tm. 4mr.I

..g gg% g .L $ T= n .g
u _:- >M. . 24. _, U-' fj, e,.._. t

bi.. . , , . . ..;: . .. i- i .is -w_m % m n,, u t

-,,', s. a m ,a_. . u *=sasr.n s 4 . n W I cue Q.I.A. 4 '., s .1.

%*.

e - w r =, ~ = h+eWh&hne -=h
:'- ~sen e'"A Q f_f." g _ y, ii,hrF i -*"~ s. r 4 -!n_'e efLe

' a
. tw 4..r ; ;ia d sa

U s M 84 t's'.Af H.8'.ti NN U. -FANhi a:'rF COr. ' 5 "' '' O . ' ! "'" " I N?'''

"*'9 f*h A ; s j ''_' ''' i % EJ _ %_ ?_ '[ * s y;_jw .. fy y . [ 'ai LQyy'_% ._ e -) j . ' )li
, g~. . . u . M -11. a ruw-t',nF.-6_a ~ i- 01 filmw1"6 r -" M a & T 10. t. 2.

'

]q * ; . - w. g. w .p,wpum m wuni-: m : r;;r ?
'.,

- & n s'Y G'h' W'aL A E KM & - ' 14 WuM:!Ly. H QQ.- "e ''gL, , ' =~'' n* W #WiM-W*s w,o= a: W'F
;y

N ;~ ''W *',
+ QM - .A 1 .}[ 8 N f GE & ft F J. '. h[ b .h$ g h o.{ ( || }gj N. 4.,j ,. @f- P?E W .oq yJ.;

-1er <F $ iL'a" b. f p.F/Y'_. O_T-i_Sl'sMW.'aga E 1.- a r'su 4 24 spyn 3,a% e- - p4h
'

MU* s.-
.

t W'r. 3 . a se.or- 4 R Ih; g y.:ip=ram . a rFered.= i cas ' -MI u- :, m
L * iTE'"'ff3 re'iNw , ,.; P 13 (sy o n''_ W:mJfsj g,,- g,g .'

'*j i
_

- m - w. m.n wm, :.= m m nwm m
"r- W''M i M S_TE-. .T94E"d-_W M_HiEW ;- Y?M8 u. N r/ r '- CN Cle ' '

, . ;

$' 9-s M A1@-E'd * U8 M "' - '- ' " ~ ~ '' E" h -" O#
$.r ~ :r -asr .?-

--

' """ ~ 5/Dg('J+t'.s.A 3i 3 a in erne;_4 sq-wi f 8K hr -ME'M1gE_- _ _ _ _ .--'
--

'.JT- 49
: n, -p,2

- ' '1- ' 'O pr .. r-g php.aE7;;a w ,7 u.j =. i r - g
e 4

.--- ,- ,
' :, w us Agm. q , u i's ymwy p. gitqi -=i.i.h M,y -

.

mi'K 'KL M =L :' T.sM--

|
' * .: v E .%'Imr d. '.i G M sWW seu u

' 'IM *? f'8N"" **i . ', i y. 4 C;' .,~.-i fr _ ' P suv spam .4 WEAR h ' ' _
-

- t. .m .:,, p.g.'m w -[
. . ,..

> A- , y. -p- { ". . g -| , , g dr . [ 4yw pr . _ g .- ga.m jwyv'g; q i.#{: ,;* - 49ma%euw - w . 3 ._ ,:
, ,.,;

. f
_.a e ns w i a _.r 2 : . . !- _ .u 2 s-

i , g ,_, , _E ' E n. E L g . a.M : . % n s.., .- E . i = r. 4:.msg' .g.eu .
-.=M'""= .. zw .; y .. c.L#m""*_ .."' .. .=. _

E c I . .. ;-= =
..h - i. c)"?'N i" -

r . 4,--% +r . p.,g i- 4_. 9. . ..u g
ie e. ,

. , ,

~ *"" " " f W - - h % & I ""'" J gl 4.iid BE3 M7N 5 7"

D-31

_. _ . _ - ~ _ __ _ __.- _. .- _ ..__ _ _ . _ . _ - . . . . _ _ . _ _ _ _ . _ - - -



.. _ ___ ______ __- .

.

Calculation Report No. 92 00!S
i
I

1

. ._. _ _ . . - . -

_ . _.__.

. _ _ _ __ .

.
. . . . .. .... _ . . _ . . _ . . . . . . . . . . . . _

___ -
. . . . . _ . . . _ . _ . . - . . . . __._

.

a_ . . _ . _ . - _ . -_ _- . ._ _.. _ ... ... ..

_. .-- - _. ..
.

g=
._ , . . . . . . _ , _ . _

$ _. _g
= m

- _ .. ._ _
>

- w: (-. m* n-g
-

.
!

w '.,,,,, p' g..,
4

eg._ - ' * q

.I. r,' ,'. . , a
_ Q, _ ..J' '

,

,

! 8_ s ! ~' 8 I

" * ' . ,f
ra .h ._

, . ,,-, ,. . .
> > a i r- 5*i e- '

.

|- . t ?, '' }- h-' -
i

"

j 4.%, .L.J
'- i ..'

*
__.. _. c ..|+ .-. .-.

g- . v .i- .. t ;- . , . - ,

***# ' -"'4 "f1 1 4 i i u
4| cy- - -

%
. .. .i , :.

_
_

4 t* i -n ..p. j-

~=''tb' *
;*

, , . 5 , ,

. .T,,as.
,.

_
,- .. ...

r . 'a
.

,

. o o..
~

}' .| . [. O i Wi'
-

t-
, . .,

. . ., , . ,
- - - -

, , , , ..

L | - P*+' '
- -

, .
-

,_
. . . . _ ., - it . . . . . . . . .;

;a-
..e.a z .ase - .- ,

4-+=~
. . .

-
-

.p. .
. m

' - - --

_9 g
.. 'e1 ID

-

= _ _ . _ _. _.. __ , .. _ , _ ..

-99 , ,

.yg...... ._
, ,

M 4L-- _ W'
._ce N. u. . _ _ __

.,-
.

.,

~.T* *
._ ... .g , , , .

--12 Ut -

,,, ,_ , . ,

? f *-- W (J A - - - -*-*
, '

,, '*
4.<,.<

' '- ' d:
_. _. . .,

'"
-,.J..._ **' }' ", ,j, p..

_

*
, _

_ ,, , _ , , . .

{
' -._ _. _ .. -- _

,

* !
.

- - . _- _ _ . . . _ . . . . . . * t a t
j .m . e .4 s . .

.-e,- .p.-

I...., I e I e I e I - i 1 e- I e I e I e i

, d. d .. d ..,--d .d.,. .d
* f,,,,

{, . g g 3.. .,., g .5 5_ 5 . 5... , g.al d 4 .. .

- -
. ,

p-.= , . . . . . _ . . .
. ,...

.-

. . _.. ..,... ... ( m e,,d m y y p .,. m yy y y y y -
,

D-32
,

.--.,.w,o.--,-----, - - ,,..w3 ,,, _ -.,y,-, , , , . . - , , . . , . , , , _ _,.,,_,,,,,u .- , , _ . , - , _ , , , , , , , , . ,, ., ,, , . - - , . - - - , - - . , , _ y. , - , _ , -,- v4,,,,,,---j



- . . _ _ .- ._ . _. _ _ .--

Calculation Report No. 92-001S

x r , . , , ,, ., . u*"***'*
-g g . g .e , q. y, ; , y 4 . . .gn .. g ,. 4. 3g 4 , ; pgd,

L __ . i .' r. I: i
1 i. J -- ht i i i.

4 e a n -*-bit3
a s >sv. I !;in s ' .rk, *

l ?t+%4 ''"3' _. _ E i .Ir. ht f+ '
. I i ky

s s

] .['I } *'_; } > E w f W e, | ', O.- | y q'1 y g ,-f ^'; , bu 4 t , .} _a.o 6_ 1"
'

|
i J. 5 | : I ' J- '.: '' F , e3e., , i'2 ! >I "t

f- 7'"' 7.2Dsy

i. n n n . g 1gz h & d a n s' V 5 Hi :. @'"*~C '-,"rQ
d .

-

r . .m = &%S'%nW9 mb_:g t. % _ yjg- J
,. ~~ w . n.s e u m em:mm g

M'MM+M
g = n h. 1U,Ty m .fLr. M - .

ir':r-m M f T_PP " u JL
_r ^2.Q '; 5 9. ;"A

. . <b_
_ _ n

..c'WW".A'' v.-l_37 aid!LrrmJiJMM W]
''. m m C'La C r m yE *p n. b . j m. .r. Yd%*s-

T[ .-]j.
t- gm.: m= == -r -= --ma- p . r- r;; .T w.q N; g

?.i 5W--

1,Mb 4a - .1 &.l' . I ^ ' r "'c

.@wh
"- .nwn 3-: R

. wN ks.2 m- | rrmy.
- / mN W5 ;+:ma C e Nmn g f6,

we W fn#R/d p' s . [tE r$ Mee arh r ..- = -

. - - ,iy
.. m se='D.{74. . .,. # |

+ -'a'-

E .!.Y_ - 7. . __.'r-* J b- ..
/

'N[[N iLd NtT*'- - - - - -- --

- ..
-I'-+'-

- Ts%[
-*F. 27.m$. 4tg ,

" ' *
& .ngr

.} ] - J'[m g gi
'

'
- --

-

'
,-

. M l'sPW frE53Msi;.r- 'dygM4 d'"'In L
-

'_ [ E '. 5
-

N

b bn. .;me - - : w \- . ,. ~ .w
.-

, 1 ,
.

w, a mr
,

i 1. , I '. . I VF 1 |(

. q, ..m :
**"" '

.7 t

,. f
,

9 '

- . ,N I L.y "**;._
-. v, q- a , .

.

.1 1 * *W .b[] # ' .L4.L., S'

$
, _ , , _ 'f

"%= f. s m. s .xm.me w A1 _

.: M .mm:, a w,,
N< wM 3 '_ M fMid'i'Ef4

,
# LWTL 'Y-- _ S.-i u': NJW e V,1

% a.c.a.ty-M MiiW*na
. ~. _"".m.

s%wwiw- -m - -m m , , rsW W ,.% WUD. T; -- EMM &- :1.w m&W1 m ' mkr=mB23 l_ D4gh'

. .. #as p.,%E L2 M% . ps N nTm - - == ' ja n. nu e.7 m gi9 ; ,. 44 '-
J E V:fi%r- Wwd h r"I"meia1MM/tWw U. AB WW ta Wi

-. .;

i- .|- 'is [ s-%W !iiig*1;r E .' 4.;i FrMthJES-Off ~Dsh i" FMV %d '

Y'''Q:VG
'- at & 'Tr. .r MdRit''=iUTW m'TwKW"CL FTL ': LEI'i.__-A w.44 e *Muf ' kai_.h- rn ';' G W Euh'" "" "" '' _; >'' "' --- 'hain . C "'i'i'

Ai ~.i W.M.iE. := mmW 'rs = - '

- r wam "E:R M 4i "-MM~-p_ .c - 4'uw ,ug,.r. a% wrip: r _. - , m.ri;; _ apq 1r_,_'M ~ t'~ r %T3yryqu''Wy;QW . " ; w.- Wr'ML3% Q T3;_ 'flQ
^

[
'

._

. . ' _ . . ^ -- *-* 5. h *# M .N.*M[ $ SfM8"EiMik'It '3 idre W M. , -
'

'fi .lfT .nE' 4. F 'I b k W:4an

: =a; nade==aaJIJ..MiisJ .L'-3EM'3'T'f;'F L '
, _

Q '1 t L??$ *i M _?%*L GLTW_
. _ _ . _ . . ,'" ---- ?Tc' aa.W 4 J U'n'

' '~' ' . ' ' ~ ~ ~ ~ ~ ~~-' 'h '

%.|4 MNMr ds. 'S N M*_'*.fE M [ d iW- M''i WMt-='' 'NH d F_1r'YF*-NPE12'M M_ .1 $-- i4 - * r . r n.s."55
.Y "*'* -

'

M'i.Q.- 2 s: i. C.f E. P jf~r."^ T ' "D rL'Mg e,Fme|j ^_.) b y. g S.3."" M W ~ 4 , t_' a Q . = K'Ty g . QQ T i-a'"4Q.. :Y. _ _ _ - 3 1Mr r=99 IFZ' * f- p J. !J'Og
3

']= _ .% r. i j a.g.q gy-' L a art_= ==. - - -- _m r rm. x.; a* 4 m M.p i ',, ' e* + 2.4 %' L-R'h .
-r -QW Te' "Yh_i",,T :'u ''n.) r e -- -- 4- ~u

:"_www'ri,,m_anzu.e w:_ t,gn... g g nH N, .= = - '-

= -aM"'M'er E.Nir.
W

**"'"t1W'
t E'tTEGVfY'd.ff ElamW.WF - ..# '" " U NMU454.h 1.*d hf? n d'y's_fyyia,c:s '-- .

~13*H T*' .-v.
.

, n=_ -4 .ia% ;'z w wi.9W2 n~ vw?-

.x .%.unaC W.4%-' _'
"

T._ _ -. -- ~ m s:'Mg .
-

-- vy % ,;_2 L~rM We_

i. ", w i EJ'MM_n'me IrrO Lir .wW 4% - w EL- <@ JPG@-i T @M- -- m -_
- - s, a. [ ji- Q & ~.i!EEhwyk'H '.'',,,.n- _X '

_ ---~m m
.. - -

|. .-
M"~-'. '.' E '

-

Mar W K Q M F4E h y W-L. --' n"

.* * L. h ; b. 8""198 * dh f :n f -- QW.***- ' IR"TM "* "#"_'_ 'E' *.o

$_Z_,._' $US$$%j 1wg
,

l, |[ $g N
',. -

. e - ..M . s .i a si _r ,. A
> I'1 m.

. .aa wW .; ae J.m q.3, a.:,
,,

,.4,1 v -

,,: ! ' ' ._a#1 '*- W E.'.T..5.%
- - - f- = =-e ,,

',"_'-E______ .'|'; sdgrE]TggiQ v13...-d% , -
g.,'4a 2

~ '_ " *N k CN i t FMa. f:.8i K' 'EE K&_O2 -M ""I* *F_ 'ML7 '! )_~I' .g,

Nh '. ,. [5 EMI I 5I N N
. W].-- Wk M. MA-g.:u . -_.v ..- -_ _. 7 _-m ---'yj

L J"*'rq L
,._.U f,E , ... p -

"'

,.,,.y.r,,mI M E'N Ykirr -- y ,- ,oj qyu,- -y - c ,m I- r -"I - v.- > re

- ,-- a ' ; - { : .sm- 2a g . , YT*Y.-y
- -- ~ . * ye w ,, ~n'2 *2 P _W L. M-:, & f-M d L fr- **d" V

. .:.p: q. - g . :M- M vU ,- E."m 2
~d

. , .

- -- i.:(j; 5 ~%p. r .ca=. r.s ' . . iy m,nic;uu . n;r.'r,, T c -',- % 3 n. .w
'

,

. . . + + -

g.,,-%.n - -Ta. w g-.mm q.4,;.< tx :-N.c. 6 - h " 7 "..
.

. NJi
. .. v+-

'-

[ [y
. , ' p""*

4 4|ip- e- + 4u.e.m ,N iuet*.
.;

7__', -

,

Z' ..

".;p. .m.+ i .

g

D-33

. - - _ - - - . . _ - _ _ - - _ __ .___ _ ___



_ _ _ _ _ _ _ _ _ _ _ _ _ - __ _ _ _ _ _ _ __ . _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ __ _ __ _ _ _ _ _ _ _ _

1

I

Calculation Repon No. 92-00lS

i

|
1

1

._ . . . . _ __...
__

. . . . - .
. ..._. ._.. _

-_ .

_ _ _ _ _ _ _. . . . _ _ . . . . _ _ _ a
e

_. - _-
.. ._ . . _ -

_. _ ,, . ,

.v
.

. .
, ..;-- - " , i *. - - .. . .

_ XL. .-** . .. :. . .; J . ,, %g ~
' " --

,- - , r.

,, g -._. -,
:g . 4_. .

_, _g.. .. . , , _ . , .,. ,
a .I f; 1 - ., ,'l j

- l_E, ,.g=
.,

,

.

g.,

, . ,,,
3+ 1 iN
g4. . 1. |. - .i . t ... s. ... , 4 ..3 g n.,=,w . ,..

'* ~*
.~ , . . , . ,,-. .

,;.} . k3. ; 41- ,,[.__+,? 3

w ,
,f

- c ..- ..
+( g

....._;...u. = _ . .. y
, e -.

. .

, , ~- .

..,.u.~.~..-.._.,~ e . .-. .
._u .

..- ,. ._ -m,

.m. . . ~ .

h. 8 , . m
. . ..

.m
s, . w . . _ . . ,. . ....r.c-

..m., ,. . ,. . .
. ,o . -w

,.i
- -

. . , i , . . , .

. o,v. .a__m. ._ , w_ .. -.m
. _ .m. . _,

c. . . .,..

. i - r . e ._ ' I r - i +e 9 t c, . . e _.tr t % o __ g.
. . J. . e a* * o-' i ~ . ,' i : . 4. . s.- p ! n k : ) .'.',, j 1

*i e a _m_- - { g pr !*= b ., . i g ,f .e .+ ... . w . .:. . , w ,.n ;, , = .. ,e ,... . . . .

....m~,~. . , . . . . . _ . _ -.. . . e. ._ s-, ...u arz ... . 4 . , ., e ,. ,-
. .i,...,s- .e. }.. 1y m.a ; .>f

.

,

e. ..-4 ,

w. r*' +ae-. . . + ~ , , . .S__, , . -_m _ . .
. . ,

,.m.~..m..,+ u _u
.. , -

-. , 6_. ,
T . k -" I"'

,..i. .+.r ;- A.- 4 J 4-.. p6. L,, ; .i

.J.. J . ' . ' ' ~. r . n .;

".. n, ~ _4. . !.- , ,.a
o , . .,

. . . a.. ; - , .m . ,

g i e e. _el . ;.
, b. _ l . . *

, n. '.m,,,
e . .t i . q,p

.

. _i. i. it - .a .i ... . . , , .

p. . . .a
. . r.s. . . s a _,. a 4. us.s.es w_+ 4 _. r. .

< >. -. -. - < .w .a.<.

t p: . i - a,--
,, , i--

-.

; ., , .

. _ - _ .-
|- _ _f L8

_ ._.-,r n. .. ~. , sa, _ . a. . .u ~.- . - . . _ .
. < . . . . . . . . . . ....e. m,_ .. _

. . s. ,_.; . .. , .. . -.
, . .

.

.a u
, , .. w..

, ..,,,__

, s . ,
- , , , ,

c.,,._ .. . .. ,. - . , . .. , - r
..m . ,- : ;v t

_

., y.,-3. .. - , .. . r.. . . . , .
.

s, .e
'-7 r W ' . _ _ f.1 e#~ i ..

-

=9 5 N
-

-, 4..o._.. ... _ . . . ,
. ,

w.r.- . . . . . - . .

a.n
__ _ ._, , . .. +-- ...,...,.n.

- .... .

j ( _ . , , . - _ .. . .,. . . , ., . .. ,
.

N..jd *'~ ,.s . . . * 7e i.-- ,i . - . ,,y
t --

.

-

, -
, ,. ,._,..e_,. . . . . , , _ . ,

- . -
.p.- i7 ..p 6.

-

.

-

E . e t.
,g . .s

. -. . . .. .a.1 2 w L .yj ai s g . .wi
~

ri * * . -

-m...._ 4....m . _t., t 4. .-i ~
c- . . . .. , . _ , . .

' ' ~
.i .-- [ 6 e La . - i * * -

.

. 6. . o m ,. . . . , , . . - ,, t .

E h 5 - . '. ..[, _.ih I ,8-f ' . ,
k|

"

.j., . . , , , , , , . , . , _ = ..2...~..,,~.,..y.. ,. , , , , . .

,
. .. . ..

, , .. , , , , , , , ,, , ., , ,,

. _ . g _ - t-- i . i i Ji. d. -F i-- - d --- " . . ._.
, .

e . _ .
-

.- - - . - - . . .._g..~.,.,_-r. .. , ,
, ,

, _ _
m , # . _ .._ __.;_.

, . - .
R

|
. . . _ . . . .

= .-
,

| .

I

I

D-34

|
t

|
.

- . _ . _ _ -- , - . .



__ _ _ _ _ _ _ _ _ _. _ _ _ . _ _ _ . _ _ __ . _ . _ _ _ . ._. _ _ _ _

,

Calculation Repon No. 92-001S

.

. n. .i i . . .i - f . .

.r + p5q u jt t
3

p gg; 'r n.N q E ; m'a i 1.g-
, , , , a

e # f ,f i _.A 4 -ta = _ b- t .i eI- _

a t,i 4- 1
! ,a- I +$-_, '

9 r; , , . ' f'''~ ,
;[. }t '' ''

__

p[ ,.,m.., s_~ . u. , . . - r m ,y f a [e' * - ] . i. . flw' ya iL2
-

[ 17 {.'7i-4 sv- -' i ,

f?y
._p ; - ;g.,, ras L nei c i ,? , > = < , ., q in ff

k p_ , L , '
e,

, , m ;< ; - r - _ w . py. y,s. yut
, W -. L .w 1

I C M.1&_..- r tr Lrm -msin -'*w4:. w A GwflL mi p rmavM
74miy 1=i I .n -- "; M matlidu,., r 1+' H\ N - -. ,, 3* . _J ALn,

~~"" 4 _ e l y . y;_ tN ' M i G P _-T,sv= = '.'
- Li w m.

, . [ _ sQtbna |r ( ~ 2 W. 5 L Q M iL-A m - m.---: e 1.3 ' VNr %G~
-~

<- ., . L_g # . A_ . p, , _,.n r.,A.m. . n _ m, _ ,
,

i

a!$Aer __ % g
.. .,,,,= .nnw -

m__m a2- > - % m
v-

, . . . ..
\-.~_ r .m m ,,

, O g, F4 4 .3e1 W

* - g$p j E8 [a a " hh p Wh]Mr"LBE ] , I ,Wp

M v,*rP' ;tMF%we _,u ,h
,g,g

m. g g n n .u aum,mm - n

' | ; i , .. ."O.!PMIS/+ $4= W ?d'EaMM -'' ' - 8" -"' _ " " -d11 hj,g g"'
, , , ,

,, <2 :. Au
! ,~.+.w. . , ui.M f A. T,1'd, n% ?h--%sn1_i"9' ,M r ,

| ii

j,-'[ an.i T Nh....
1- __ .e --- ., ,

..
,

# '

l
8-u. Q~. :.g 6MS_h V v - _ _

.

y-4
1 -t 4

b4%stw ea.arJ . -- . f"J ,.Aqem e.# ,* 4J -]Qm,3,TX'ayy- .n -

tres%, s - .- --

. Wcg.YW j i =

' a.| Y'.
g e g,. ; < ,; ' q'' yu~ ..s

. r .~ :~r3 .nyMme .s.. . |..,~
't w w

. qw M e e. y .m ~ . .. , ,2. - {g m rn.c r. .Ow nw. ,,. .n F y
g 5m_g 4;hs. ~ . . _ -. .*% y*.nynce. y_ i_. ur w -

* - ,

4-j' b y r W mrfr urrvsr h , ._--4a N ENauW Pr* E,-- 1,

4.

. - M-Orb W= "=' ' ' '
'

|h ' '
''' La M E;W

_

,

O. - ;MLmh
- E

% .}c ,s;]?EGwnwms

m% m - .. o .

M~"T r""*' m - pt.c wwem m n wc- - ---=&LMm aXg. . -
'-

,

- .~ . . f r. 7. t wiy,=;di dRsy fit.6L'.a i-_Mr
-- .4 wEWM u 7

.' , LIT'"'ss LrWFRs&f nW' h e9yv_ _ . _ _ dI' c'EnW ' p a nm#'1 .f.$#
-

n

J _'$ :\L ea bi l'.> o s.u' '4 my;i+ JM Nc rp- om pta2 r_ LL ma __ - am c am av;;p ;p
|- m 4_ . y V_.'; _ f p Y ffW q., ;fVd [Fwy,a magn __m. , ,yu . my{f.ngr., v3,

i
. F. ? ' '_ y 4 ; i&.J;m.MJ mg. , - + .n i.e1,,g;,,u - - ' C .hr a.. y. m,r-e eg.,

r9 gpg1
,,,, a asfn qt. . .. . , 7

% - J -' - ; 6 - 16 j . . MEp 19%rn* , P l =%_@ m eg n _ _.
- 'M E_~ r_ ; 5.r HM'- T - ., Fe s G 4 r ?-g_O< r ;' mW- - - ~-

q _-;c'a61 mi a W **i 2

-r - i ',- p. - e. w W 'Am Mw mLh ga. p6 ,_~''Lt=' "_ pg'
o 1<4nr W

' t ' Q: n_ O:r?.1iLfrf''i abMG.v EW ''m gaw3544a2,unmoseg,x_ : ~ nw m Wls 'L'W yn
, s ,, 'u ,

. - p v.a r. y . -& ? '. y .

' ^ ~Q
'

i'

"--

t%..,9pm _yr
..

-r .

. _
w. .._m..&., . -w w kncm LA +. :;rm

_D - - . 1
- r p r.w:r mm%w

-*E -2.firip 2
vr'C E*' '8i pr*ML ''_ITnTIJ A "- - N8811UEf I'. fr.-% anI-i ar

.. b k,umewN@4 6.wr;M.{ ar _ - - --u_..---=-~ ;- .nh 5 4 ..m'

Wr "- " - E3 % a3- eM.,m,

ma ' W 4m m e *:--@ . Jg en a 3_*f M,. j L? [.Q vt p-4 s{'ilR_r_ D Lc-TR.- FMJ PJ p ;- A * w * ; ,) Q 't- ''

g
# v. T '1 '

s . 4-.. W"^' " (EI~D.'#"0Y f '' ' ' *
'' kNbrM' r. - + e w' . if sja !%-P'12 M 4'lEF

N ** W ~~. . .- g s.'I gp ur.. rieif.ai 4 5 ,rmr.asqr*yu;manh
>.tr;W -s,re,,

. ..

-eq .
-

& _ _ _ "''*%7
_ _

% w w"
-

- u. -,
m

;4y n. . p
a'WR***".,

_

--e n .hegs- y.; L,~.a_, Wv _2 __

,
.

Qw + (5 ' .
- ' '

F -9.', s,, , a- gqq ._, y >*r__ rm
ps,,

- J A rhin M 1144 s a u ' e'W
-

e
I ,

.

.50 ''"IK
. w. .

,@cM ,ym .m._
_ _ . . _ . - . < . m, 'G D' W *** rN . .' 3

'

s **-n }& M.nN f MU m']
" .* f ,,

""'" 1 - hE' n.

_h'___'"
"T y'%'w ecyv4;.3 ; %, .1 n- *1' tF W ' r - 3 '''? *11 . AJ

.a , "

6 , D s_A h % S U dIL La*I MNmue--_ - ~-" 8''4er W eM E
*;swa w_uwww,ai - - -----..wwm. w .4 ug

, y t. , w g qA =g ga m 1 9.+ -] w , g g 1 -wg ;.y } C , g_ _ ;g.g. ,,>
.- ,

gm x - .3 . . , .
'

" I.
- h' ' ' ' 's'.

v... s a m,. n .n.v n ,e a,., mq ug.

. - m. - w ,w .

--w .c .v n. , nw r.r,: c. . . . -<,
1- ,4 m. .a ,er ., p n r . r- , u,

. '** .

. - - a e 4 4 p
.L*=- --'-F k L F "'""' I~ %gh _ Un[,.ME

D-35



__ ___ _ __ _ _ _ _ . __. . ___ .- __ _ _ _ _ _ _ _ _ - _

f

I

,

Calculation Report No. 92 00lS
,

. . _ . . _ _ _ _ ,

_ . . . . .
-._ ..

. . . ..- __

_ = ... ..-.._ .. . . . _ _
. -- .

--.. ....
- - . - - - _ . ,

- . . ~ .

.
- .

. . . ~- . . - -
- .es ,.s e .

Gif -

W , .
.

~ ~ ~ * e 4 1 ; ,

'''*t**"**

W . ,
4>

I y*,' s. i 8 '

j' ' ' i.-

, r ,
. , -' . ' a' .. .

. t.o Da S ,.. _,

. 9.
- ,
e .

i i . l' J l* 4

g .e 4
1 . t i ^! 1 f\ *g '

E
a .,^O

** .- .' l u. 1 -) .1- I' '. l . i | e
g- t 5i 4 a b |.i 6 ., .. '

T--4 __ f / _ t _i: .i. t : g == '-'

7L .
__ f. ,

y
-

.
. .e 4- i- + _3 . In.

, , . t ,s...). .g 6 a sp dudBE' . . ,
i .-1- 3 - I .f s ! . .~/- +1 . | n it _ * g r. .= . -

i

t . . ~ . .- : a. -a ! - i
es -

'

jd $'b I **4-
" ,-g*-

t * . N , t(*.*|". N

g . . c .! , , - T ..Ij ---p .3 ,d. .''' '
..._ t .

, , , , . . . -,,, ^ . , . , .,, : . . , . ,

- - - . r, + _i p-r.,.(.,-
.

u y .t g,

-> r ne. r -. ~. e K,
. . . _

r w~.
*1 {

a . i.45'
-.

, ,,. rm
es.dsmi

.

. Ig 1.'- i 6 '.i.

s ,. .
.

.

._, . , , , , , , , .
. r. - . , - - i.v .

,awi. p e 3-,-,o se . O .. _ . . . , , , ,

s-

;
-

1
. n. . .] ,,,

. r4 :
-

. _ . = - - , , -
I , i. p. - . ., .

4
. _ _ _ _ _

.,_.__%, .a..rs
i- L. ..

v..w . i . i >
. . , .

- -ie
>

_ , , .

m, , *- <a !:
,

. . 1 _
.-)+> $- .j . ., .t .Y Lg

fag--. ,p,.'. . w y - 7i * - -

.

.. . y . , , .,.-
,

'. i. ;. 4 . p
q; 5 . 1. .,.i . ,.

* I ,e - I e .e w, e ** *Q $1 i+-~ l i, ,

.w4 .
e 9 i -6 4 .6 j- i

<
-4 i . . __.- i .. .,

.
. . .

. . .. .% ., . , . . . . , . . . . . , . - . ~ . . . . .
.

.

-
-

,| _'|.. I f 3 $ # E b

,-
, ~c .- - i i ,, . . ,

'

~ ~ - **-,

-O~ - i i- . _ g' h ,,,-

>
. . ... .. . . - - . . . . ~ _ . . . _ . u. . ..

S,__ - * - -

.s

c - * s.

.) to , .
_

_.
-

- .3 e
,

. ,
.

,J,. ui . -- ,, , , ., ,
,. - . ~

.,

-ee - . . . . . _ . . . . . . s .. .. , . . , . . ..

- .. - - . - ..
. .

yg . . , - , a..v. -i . -
' ' -4 '

- ?1 * -t'~._ , dN. --

+. - .,- . . . , .i. t .
_

..
ut e .

. . -

.w .a .
.

, f._,.,.,_. . . . .n
, .. O. ,, e . . -~

.y.
-u 4J a: ', +-''

. . .w (J L .. . .. r , ..
-

e.

,3y _
. ..a ,, . . . 4

,

_
- - - - - - . . ,. , .. ,

-

_Q.._ . . g % , . , . . . , .. 1 . . .#. . t .
.. . . . m... .

. i. 3 . . t . ._ w > .. -6 v. t-g s -_ i .

.
. .t.. n .w , _. ..

. . . . . ,. .....;..... - .

.

. ,. -r-tm. - , mv . . , . . . 4.
. . , .- . . .

-

6 fe., , j , . ..u- 6--
6Ir .+

.g-

,
. . . , , , t-,.

I tI 1 I 9 1 t- I. t I 1 t I t I t .

*-.,.

-. _. g . . 4. . G . " g- f. 4 y g . f. . d.d. . , ,1
~

,

_ . . - ..
. '. , --

. . . . .,,. - . ~ - _.1.-- . ,
, . . _

. --- g .weefwa>f I f 7* 3 --1NEWft3-'30VMY3*1- ~ - - * ,

. - -

.

D-36

- - , _,- -. _ . _ . _ _ - - - . , _ _ - _ = - _ . - _ - . - . - _ . _ . - _ . - - _ - . - ~ .



Calculation Report No. 92 001S

i
- .n ya. , ,, . . ,

. . . -a..- , < m._
i - t. a .i. >

7}, i.,a, .e.j . e *,b . e, s
9 t 4

*-
- - . y. , ,

-

! .1 ' # 1 . h !. t *?' !. *f *I.
- ri

jq ,. , ,

, a n.L
.m _ . _ , . _ - - - - . - + . ,

___= , i -. ,. ' - i :._ .

p. + , ,; -

i .-y- . .. _-

, m p ja j .m.9 j l.' s .- - i 'w'*e , t .J . n. $ g 1s * .v.s

, . + . . . * -0,. W h , r, m 9 . * s ey, - M p;; y . _g_ _f g C" bM D[t

.3 '.._-, _.. .*.l5%@,,
. ,, + , . . r - 5 r , a . ,. . ,._m.

$ T% - ".3.w. h.e[-mO.E _. 4 6_7-M_ [m. .N_ _[h. _F_.r i_a rtI: y M_

- ,

w ." M*4'*
.t . 3

'

.,

" . 4.". 6. ' ? ''' .3 . 'd.M.12)H P .n '' au 2 4.t.ir 1 h gg p,4
, .. , r=

i s mm2 + m}%T ~Re %T* Le %g_

: .t
"+

.

. . a gy W%d- c r. m &p . . h m5% aw a.h.L'5' n ;i M.2 9 y-w g
e m.w'm 4 j DE __ l'n w idM&n A awa""~O y, - -

gd *1 N% ggL . . r. ir W . sr C . w0%L UP 1 N
m .ic.,Ai3 D??

s-

w g p| $WF_
. oH 42eawmm v.we w m:.m m_m3.-e

.+,%g aw .. amam w~- 2 7x_ ?sw M r% enn" ^& k s G' JL"'FT *Wi S ~d"# %g , . h &_ Ei-j d m.,' c - a yT $ wiImm 2m m.m.- .

'715-59_r' WE' - MdlL- 4E'- -3 L M Jvm =- -CL" - u vn

.R ar .sa c. '"< nun
. .= % q"wt'hi! 4 Q@um, m u u m m- .y , kk.-.pr * Mm M3 T7TFib-*- W '

O* - n.sr rcps u m e n'-e 1amd ''m -=
bqww+ www. . -

. *. . _ f% da.pm @=* JJrM & .-M**-Mrs a 'a9 w II in m.01
~~

j+
"

_ & p=, p-m .]@e ,a=&sT.+ MNPiMp? a'=we tM-. y- . - - m

- 12 _wr wumm esw ves snu : . e rn w &&A Er'

W - m= JN iag47.+ 7.%vym.iv.Om ^ _ ' '~ u
m e g,,mrr@4m%rp mvrn m.w - -' - - - ,- wm%

~' "' b- -- ivQE d..gMhl '.v Eg.,2. . y w 3+= by rutY
r, l en auw.hr_d._' ' r -- 'im.gm.essi%zJ:M N2

I W TE.'.% 5.~.LW:YNOn'H "-W '"' - CWOL5*E4 th 'dW {,s

_ . M; "*: sypy A p3.ig.;pprgbgz 1_A;;g3__ r .- sgTig-i.yWM-@, ji

""""~L r gr '7A'|if Fy4, uggpa.i 6.
- J g '4 y_g;;ii,p/[ggir6,a-.w'yqn yra: w-.

t" ' '1 J tLdh,7; y up FiNHLC WT=*" 'm ew- a tyg s'Fq%mr.ryiPFs. 6m' set?$ y;i

T', "- -
-4 Ap g B @ a-QruRan.n.._TEMd inE b5 LAMJ frMM 'k gj =

i,. .

,.,..__ ,at mru m. -yt'WE'L_,, T {_ua f f ; <-, ,.r+'iT AQ p'WFr Ws. T*'' "%u',
~ I

1] P 2 MJ if6./ ' n al*U d M E.J- Wi,j. Emil5s. E*KM:1h1 !;PSWU MP

f9 h[a ,'+-ir%.r - Q m = r%
C- *

J#~~ r 'M : mreYy.gJ;n " - - ~.s
.U I '..T p mih$h'E S** 17 '"iaw' ?T W&=J 's Fl**Q'- Ah.ItFi.iw *Mp"'

r%r

sc/a w av wm! ear,w tN '.+o.3=4 7, g g'*q ms.h@X == 4-~,-1 6

f_ _"'" % peewLf 1.h hjg-'' ' ^ ' "N 1 . .i l_'"" _2
'''" ' ' '

.na9. , iI. AafiQg- p
.* y._YDmmM.Au 43 Flf "' ''L- ''M

-

' '9 :4
' l'56. - -"TT'F Wad M QJ '

i---
_

hr N 4;,D.u: -M utr. rn m =' a- - ---m - *M 24m rre m1 4
'"*"'O._ gM c 3*"w N m3M4 he hm + -; u r s.FM0'i-', r h

W = W3 rMiW:f-O r.% ~*OffRG _? t ' *_ ! WCW.O A ?* * * y-
.i.si. OCIy1 Mwasimp W 4.i=+@im.N'Flla 44'WMjNOWaiiheM@;lws-44.,J - .* .mac

e- .g .

: - g - ; - , , :e+ ny.2-s;r., & .Oiwikh r%mfu MW.%M. A i,.Kr Mar.
" - O- 'I'r . . r M I- .'-U* * * d ." d b &U ' b'A @ 6r ' N' T hI NNM4E$i%.lEl 4~

- als LB ,.*; Ps ]. ,Q'rMir.srr 7 pus M i ufj hMi y_*g :6%- le,. i@ ' ! y' waM""'"'d m i 3 T. 't.r''

L W'---re 1, i {+;.p j'-*5"L3?.P n? r M,.yA'n = 'n aggy_+ 'U.J' " T , .E y'rh Q ,? '%WH t

j#" ="- '- w- ' L. i ==v ! 2.,ar m L.2
. 4. 'keqji/E.6# 4a -i " .

fi "W*" w7. wM% r --- -' ' - - - - a -- atW7w'1 gi e.,'"-sEy '' - '.Y O'M':Sen.M'Wea %--- : _='"w wI.44 '- Wmars me
.

4 4 c. e,j i ci ; 5.P,W Orn w w r- armeM MEMMWa4p i.d w t*~~-

-,,-a,= w3; - pt; k n.-fnTrG: Mn,. M rn:-W.F i p;m .mr' u .a <
* Nfx* EE'4*FT"IN h*''h h Ab WE1.1 *}.f*M%ai M 4inP M -[ A'-64 4-- c. C*u

J1'-d''ie %'?lM i*- N-AW MM + = = -d '.M.*? ' i **% 2'' '**'N+naei n
~

' ' ' ' -N."-T "3 EM5*' I' E'T ''M~C I'h 8M' ''bf_*' !3du r mu#nDeRE ,Q. y;_-.JE,
.

.. t 1 2 2
. . - - - W 4*- u & t m +ci.1'%.':AWmb% P;nKsw W %ehuww=M- f

*a
i- .'i '>'l' Wih >c'iW' W'E_r W = = 'T' k''PW:'ErM k.1M's.-4.-~=' W =

*"4"~-'~' ''-C - ' ' ' "'''~''Wt.M h 6 Y
m t/Wamg' w m- -"i.:" n.T- _ _ _ _ _ _ - - ane w;,;,,. ,e a+.n. 1mh * . " -j ~3|gigd r

w.w
-it

--+ ~
tJ -R""' -- Y "*"' M ada'7:M'.ag''r'e. . A it' ' w.7JQE

I ;* y "E-") . 'd M * VI &. st' .5 J .
__W R.4 n e-4 494tp'.Wi= - = MN , _ - ., Jn - g-.p,-sp-ia.4 - 2 M"

:3 nee M mYi r_' L Z, _ v' 5
-- _ _ ' __ _' % 'm- -

t t - r. q r,y; mqx,z ziM ini-w_u w
- - _" fkTEW= i wit ' in WTC: # '~l4 0 f_' W J W s W-fe h - - _ . _ _ _ _ _ " .

' A _. W" WirBr,-iaf.ggp,g,pg
4. :r&.e - n arfiED.I Z.S n,y aTEMMh .u

- p. a ,_c y _ r w g,--#meym. r m y-r __ . . -n y , . , _-#: .v
n. , s ..-g

3 m...m '... , m - - ,.. a, ,,. w ,. m .,. n _.

n ,sr.,Nw g.. ...M__ nt'y.t'r
-

L. m s rr a er a w v. cr-- a m. u <
.

--**T._ c _y ._ m_ .. . , . _e_ _.; -

--r. 4 '. - ~ ~ A ;. - r c_-. ... .p _ '. .p =, 1 1

. q L 7 I--'- [ ' . 'm p-.rq., -j - .a ' . f ; .g
y_

. ..t :- y . 4'.p'r E .,- 4
_ . . .w. - . . . , a_ ,. .. ,, . , ,

* { *WU WG m,~&& [

D-37

_ _ . _ - - __ - --



..-___ __ _ _ _ _ _ __ - - _ _ _ _ ___ _ _ _ _ _ -__ _ _ _ _ _ _ _ _ _ _

!

Calculation Report No. 92-001S

-

- . _ _ . .. . . _ _ _ . _

...

. _ . . . . - _ - . . _ - - ....._... _.-- .

- - -_.
.

_ . _ . - . - . . _ --__ ___--- _- g
. - _. ._.. . . . _ ..

'
| t

_ . . _ _ . ___ .___
___,

e .. t, t

- , 46
= ' i '-

g ,.4...- . - .

" * ' * | 1: . .k
_m

* ., W
uik

- - - - --
. . . . ,. a , , m..

e a.q,,,p
*[ , , - % _. # , an e ,

,.(,
.

l. . _, _ . , . . . . . .
_

~' f i ? I' ~ - . 1' ( l. l- (,k,81* | e *8 4- e se 4i- .1 il. j- I,
w. i.6 p ,- , . i .., ,

h, Y8~ ~ ~ .]* e ! _f,
. I. . : .

*

I * ' 4 1d _ o .. I .! Q -=-

g
.

s.

g , _. . i , am. %
,r,# ,-.--. ,

-

p- ~ ,- - -,

* h -t. ?i i N . ' .$ t-w 1 . e '$ .W 'V% *
8 ,' * * * ~,r. -

. . . - ,__ s

N,
-

;*+
.

t ,e- e. r e q 1t' e4- i ., . . r ., .

.

. | . .p
..

4 .t ,

P1"""
~: 4

5L ..F 4- 4L e .' ,
s.oes.n -A

a res
- -c i , a 7, r-<-ee r g..t,- = -

-

8 N }' (I ]r (, i h i .c
^

g -
.=wus-

e-m't8 * t * i .1 b 1 ..*~n! ! a

. '.'e, ,g
i ( 7 " s"- *-f ' 9 i :4". .{.. 3 * ''

.

ee *% 1 _1 - .rq r,,

.w -

y 6 i

-'4 .t,- -es.6 di 1 sa # 1 "'.

'.' a*
- * F-' *

sN4 . ~5 0i e,, , ., ., , , i

i fEs., [ ~-}+ , . ei y ~ .j e ar ,s.

h{'
c-

. ., a
* - ~ ' " " " " '

' 6c % c. . ; - . ,r..,. i ,a.. .. .
~

h '

rI I ', er , r i

s * -u i - - 3. . A .. '
. 4e

_
1i . . , ' *i,e4 = ' 'Oj , ., - ; 1 7 .( a

;.

,

|
T

*

~. . .. g a e ! C .j' ' " i 8
1

-'

~~

e. C 4 e -t . .., , ) i - j { .]. ,

i 8 I~ Ji* 1 em i 1 ' 1 - s %d
ay.-

._ - _ - .
4 5 B- 0 F .

, I f ,... rJ
f/* "

.

4 g 4

-i - - 4 ' * i .. _-. % . g _ is . . +. m.,-. * k" * , , a.1a .9_ e. tw .< * . * -

_

Is ' _ _i ,.r ~ lt. j, E -| 6 . L - '. i_ T 't -f'

___sf_4 , 7'a ] J .j 3 - ' .i. 4 4 - g - i- ! 4 1 - e
t

+

--- O - - 1 . 1 . , ,
_.

., s ;
*

s q
4 . - - .

. .c- 4 + 4 aae=44 4 . sa .. .i_.'.

$ - 1j . , . . i- +g
@ t ' e E. .

-

G-
.- w ge og- -

-
. . .-

-**'*e.== . .db.,
._.

, _ . ,

. e. =, .
-

i
.1 _

e i-.- . .. i . . r r rie -

' i
J . . . -e.. . .

* 4 .i

* -

,
,_

't . .- 4 - ' s-g

~

. i +
,

.p.. ., v. , . . , .

, = [- p-
- 7.i -| a g i- -6

~ P* * ' '_^ * * * "
#

_

Wd~
.

, 1

-O w e=e*=
^ ^

. , QM $
. .j t :sa . ed e se. 3 4 e . A. .6 t* i-

- - -" = * = * = . ' = * - - * + - -

i *- r N $ . .. . a. ig
~- e ^~ ~ . "1-ut<

. -- . _ _ ,

= 3- e. . J+ sjs ,)*% ,- - j_ e g'' e
-

.

fE
~

I
.

e 9 1

--%t m**~t.-w a -sk 2 DJ z% v s .'. ' - ~ ~ ~ *''t '*

.-.'
s
n- 4'""

a 76.,; gg .j'.}-4 4J-(F $* 6 .c a d
~f ===-is- 6 mn

. * . .. 4 , a
. .. w , , er se .- , ,. 4-

-as s, emees e
~

.iw i iI
^ *a a e.an.

| .t. I - 3. J .J 1- 6 pi. I-_ _. www

- r ; r ; 1 ,e; , ; , ;.,_.. , _ ,.. ,. y - | ; ,. _ . . -

g._ _g g_g. g __.g.. .g_..-g_. .g. g..s*__.

-
--

_ _ .. . , . .,..:._ . .
_- -

~_. . _ _ _ - . . . . . _ . , , ,

T - - - m m g... , . ,mm _.._ .. _._ _.._.

__

D-38

- . - , . ..- . - . . . _ . . - - - _ _ . . . . - - - , - . - . - -- - - -.. --



__. _ _ _ . _ _ _ _ _. _ _ _ _ _ _ _ _ _ _ . ___ _ ,. _ _. ._

,

Calculation Report No. 92-001S .

i
.

l

.. . . _ . _ .-
p 4 -.s 7 L a |" J | ,%fg* i

: 7 c, o y. c , *..p,
|

i 6 s_.

. . a. u i. . .
,

.

a_ .' '- $ .I F

p,
. . _ -

:, - &_ _ ~ .n WM (e +N
.,-._m

,

.,. _..,- ,, 4 M..,. ._

.c . " a is 4 . i r.--N7 ,;'N is 4. % - . .

J'd y,W., m m Mm
r.

--

- :T -r . s; {- wr
~ .)U x - M**'*

'h*T N1 E -
'' **

f
- [h".- * f*w ftf &4.i ..

1C Wij.b- yn1 - .H. ."~s"' = f %_ [t i - e _\mW.

m~~~ t" 7; .

Ih. j:Z$,$3fpGDO% i $6g
mm"ew , gi a

mm 4,wwe %ww
1, m m ~ dk.,- 4 g. ~ yj"Wd',W' " " " ' nm* 2" MEA,d[z A._ --

rM. C.J. ~~
"

%-, z.. . i
..- m%, , m

'

,;.,4. @,f 4.1JM"e $w~ '.g' ] N
, $J.Al 6 ^' ' Mq '

Lat L.,9
.

e~
-

&;;,,,} q .pp,eM,'.
A L, W f,'~fc_prm* T -

- --
a% y-

s.:.pa '
,

h !

_ r.-
-t v$$ pJAt: --- ,w g *r.

.

rx.ew+ pg+ wimm r- a .

ylpq,t ;
-P ,

_. |_ gg gygpn

Y k. %
.. ~ y,E ? ,w fn 8-- =_
-iLd r wr , @ . 6',.

Jyy gag;y _
_eg ger qyip q mr ,f,g '1J47. w w

TAezw: '

, . , , . .a jN7U;j py pg =>r. , n'**':"*fP,"e ,,,. _ _ _

o u a omwg. w {ta x anus,.ga& J U P'En 7&'lu ew- - J r- W it.T _w A d w"^xp: iN*
-

+. ''

k-Qg_ . M p;2ra qg Tf
-

-x_*

J umE +C YFirN Wdir6- r.:_;,.n=

.- 19 - u,4 j r. mw.,r.3 g,y fog %fe '-c7 21M 1
_.
., HL'';y ,y Q. _ .* * ' ' ~.a y,p , M'e a n-w . ,

w: P7

a;- ;t: ,$ ara gM yw
ar+ w.t-,w

1..rY- r iit4i4u:aF 1w, roc m3 .

C
- .

k,nt je ig'- i - _ _ := -c&,. +f,.'--y " ' ' " "

w(..r.,-6As aQW =-
' M wmwmggg:IL ' yA? aw -.~.

- we rWm-sn ~vs - a. - wn
8: -u~ w/r mx e a.m n,.at-g=,

.m : .wa m L
- _4 -- -

, ,; n -om w , ,w.w
NJM.NI D'-D E M.f..T 1f..7'u,a[@.h [ .3, ,Y, ,Ti t.$ * 9D,' 'I g,gu<@.arrd4,gt

.
.

m rq gpeuppeg&Fasa p
.

N- ,t..%,._ 4 _mw t.mm ~._-

v m.em,J1 : TN -iwimp?f 1M ha.
'~E -_ " s .v f . 'e b t uY.5M.i> J e : warir.w;" WG

l arce?,"W mL i l &.S-
-- i 3 M s ('imWes#t:1J.~ 1a)- 'Esan m6i2w JfEd! S.

( C =r, .i -q .
, re -c now wm

-

''%Mnr., * h >_ L u.dk $q~-~ ~,-wnn w n.
I '

n' 'n a .- . .

; & -: "''''-"MM P-NE^ ^;n Yv., ww
| '

*W'"cdT 7.'ffm';
"'

WT f r AN-'."v..
WM 'q u-1''- =" '"'

L m-mEsq .L@<. E '''h J.ZthP G ~
d 'M -e ut-I == i w4 P C"'EC' Wl' W FM3 . f"=== ==A

e'%r
,

]fN.

7 ~+ M M._MTMiB L- O '
,, ,wn - -. m .:s +. a

48 $1
-~ ' " r''8FQ8 _. _

C.EUA AEL h=aa a;,e e;go w n .
,

~ - ?
"Y --J t',

m .r,' e w m cm 4. a.d 'p @ flir f DF ' ~gwrg. m,,u- =,
, "#

m .a. ;i .a i, _

wjiE- m_. ,_ _me .m w ::m, y,

,, , g
e if O( hj ' ~ 1 E'6*%1L 110im i " "?FM MM' iheL 'M%CW *.'l T1 . i lh*'*F

~, , ,~

~~.oe< u n,

l e -. jm j-1.,f 7; s- 4 (.' 2 $
.x . m q--,. ,.

ri

e

~. _ - . _

- . J ,i :4'

| ,

" e y , ' SWswar G- . _ _ - - - -
- St"". rum 14WF U NdtWy D pe-

+ i ,m ,;

d#

4#
4

.

_,. ,
,_ .. _ . _ , ,_.

J _ ,$w,
.
nz:w -wn,p n

.. TE' i F-{ T7jy,/J.x cg
73,ggggt6 E J ',M 5_ >> p1
:E~~

4 +1- + % W ' % G h.6 M s M ? f 6 W:,L.(~, N M %
;

m ,w,:. % ,s.a w s s,
- -

_- _ _ _ .

| D-39

- , - - . . - . - - . _ _ - - , . . . . - -- . . - - . . . -. . . . _ - ._



_ . _ _ . _ _ . _ . _ _ _ . _ _ _ _ _ _ . . _ _ - . _ . _ _ _ _ . _ . _ . - - - . _ _ . _ . _ . .

t
I

!
>
.

CMulation Report No. 92 001S
.

f

?

A

,
-

t1_ _ _ _ -- ,
J -

.
.- . . .. .-

_.__- _ _

- _. .

. ._
______

._ . . _ . _ . . _ _
'

,

..--...IN- ,. . ..e4.,
-,y.r*e+ w -a- pa w m e - u, , w-

_ _ _ . _ - _ .
_ _ _ - - _ _ . _ - -_

..

_

_ . _ _, .
. ...._ ._ _ . _ _ _ ._

,
_ _ _ . _ _ . _ _ , _ _ . . . _. m__ , , .

.- - . v-,. x, ,.
- w .- -

. +

.
..,

__,
_ _ , , , , , , , _ _ .+ ., a,1i , ' . g* y6- _ . . ~i .1 i. ,, 4 ..

, _ ._.
- s. 9. |

.. .

-t
. . e _ -

p.
- _- <t. i.',?

.

<._.,..,o,..
_

. . . -_.
,

= - - m ,

1-
.

q gg
-- _-_ , Ir - g".1

-

. ,,i
tv

_ . , ., . . - .
.

=. .--
_ g ,, a .o ..

";^'
- ,,

r _ ,,.. . .
- , c, , , ,^

..

r-
- - N.g'r*. I l' , h I d

-

6 v
- w .' M . -i- L

- - , ._

i
. t* .|'

. $,L- .s's J
~ r""* ~1

- --
-- , s -- ' - rr r

,1 4_ 13; '%.1 ! .*l.
I f d s * y",'... .* ** W' id 'I ' " * i,' s ,.v.-- - .

. .

61
_ _ .

' _ . +15 .- - _ ..

..
:.,34 _.

4 g .( j . V4m|i g.. ..ii . 7s .
%

_- . = '
''' l. '' }r."' mr =^ J, * %,, - .-,

ri

_. .. -

_='..

' . . ' 'a' ' i r# e.. c+
1".^.

"

., r " ~., ._ . . - **''TY..
.- ,9 .r, m 6 (? ,d q i '' J .^9 {7 :. . .

, _-i

- Y |'t Lt _ t } [ t
8' t ! ,

__

-P a. e r' p q'. i

.-- - 1 ' _ fA e * * *

. 1, . 1 , , ,,
-

W..._ . _ ;

- , v o .r
.

. . .

v.,.4- . 4 . m.. . n. a ,.. s .:, ,

w , . .. .c. v . n . , .
,. z rm m ,1 , _- . .

- 7 't h g.r t j . 'e4+l* g

p , e.- f * (}D * "4 W .

. < 4 .w- 3; 4 44_ i

n ,t s , r.-f,,,,
,o v .c + ,

a _

_ ' _
..

6* I J .'m 1 - f 1I . . .Y . R ,F

,,1-,. - .-
; 4 - ft'' eg, u p w i .c c,m rw s ,

.

***r * 9 '. - * * . .J t 'L. .1-* 4

f e- * * h i' g8

.. ,
,. .,

, , , . -.m .. s , ,

r.z. , m . ,# - . . , . **

6 ;.-- -in . _4 a.:- -.r7
- c;.4,'1 3 , . ,, i.

'

t .+ .i+ 4- +.3-mf*n y, pg * =4"-
'*. i-- 'F -< - ay'

in .J n .t*A 1
. . ; i 4 ..

-.

__8 - ._1 .

,f _ ' i - _t 'lr .s_ '_i*Fi * ?' L t. .'' ' .': .
- #-_

l '

w . . .. .D '

.. _

. e I w e ea6- .-a._e b . . , . ._
.

..
_ , , . . . -

-_. t , ;+ , , . , .~~~*~ ' -, n n y, , " '

[ .

** 3
y, r.m ' , , - r .E - [.. p.

t
- -

. . . _ . - , . ~ .* * " . f
.

. . - * ' * " " ' r~
.y,**** w ve*" - # ,6., ! .

r a.. ... ... .. . ,. . . .
- w_

m r , , s.m . , _ , -- . ,
= c. t i u_,

, ,,.
.u

t. , ,

= r-+.
- ., .

- --
, - ,- - - -

. a
i .r i

**""*t,3, * f*
. .

4 + o. # . - ., . . , r v. -
....-

..-.. , . . .. . ..,na- .
- ..

. .- +- - .- ._ ,.

_w 2 - , .-
m ,

_u m - a ib, . .n* - ,.__
.

- . z.ti=
.i

,
. . ,- r-

- w. .- _ _ ., ..s ., . _ ,a
_ _ _ . _.-, _

+ , e .* te t v _ U. - .AI..r ( 4 < r
. , . ,i r

. _ .
__ , , _x

* - sr.I ..

. . . . ,. ,, - _

..
* =

. __.m

_ _; _ e ..} .sr a6.., - ,e- .. .a . ,-yJ 4 . s . .

r.a ., , - .- j j .w

- t-i- t- y--tytei , ^ i , ^ iz @.t- T--t~T- d-3 a---$-

--
,

_g-._g _ _ i._, _g.. _ g._.
4

. ._. g. .__ g
__ t-g.. , --. _

_ _ --- _,.__ .. 1 . ..
-__ , . _ _ _ . _- , ,

._
- , . w , m ,_m n.3 . ., . _ . .

. _ _ .

D-40

_ _ , _ - . . _ ___.___.-.__.._____,.~_-._.-,___._-m- -



__ ._ _ __ . _ ._ ._ _ _ _ _ . ._.

i

Calculation Report No. 92-00lS
i
.

l

|

!
<

u ," !- ,I
. . IV'T""|' f L

l J
m mm , y..

o i n- ;
, ,

, p . < 1 + # e;: t . i i 4 vall
. ~-i l im''

.'. +- 4 .,

~ ~ ~ ~ * ! r +EA. . ._

'd 4 -{; 1. 2 i . .- i . 4 e ; y 4y 9.';.,; i ' _ _' a. J - -
.

_=1# _4,
*

_ . , . .

9 .i- -
u-

wa _--

.y-*-*-W-w'*>+-~
7

r- t % --F =qs 17j P _ j .yp m- m= =W y e ,._,y. __

.

, r, i . 1 J. _y ., n. . m. .; e %m
yw. w.__.-

Eh m,> ; . .w. ; h_.
,- y - ,m g. . .b g - .w g._ .,

,.j { 7.. Q Qdj
3d i.au hy E i'y '{

'~ ' ~ . %. ! g.,fs M. wm,

.. i.4 + +h M. 3.; a . S%;-d.;[,h D. , :
F < r -Sr O.'

aa ;-

- 1 a . -
NDE4'fjI, n s .. ;, - - at --

- 4; , . ..- p [v
= , . 3 .'. 2 . w'liiilW.dkss sud Q :Es1 4 ? ' ,- f ,.

; +
,,7_g 3 , ,,. e .wm wwsm n g>_

. .

- -i ;.
e ,*

p".<,-

sum #%e , g QgQq w_U K'd d'%'D ,,;p:= %c. #~ _: i A & -. %.M %A
.

,.. . - - .. . w .w1-

|o Q r=W
MS 's -

*wrm mm.s

TT"n.nsmmw I._m'Mn'TweT5MW rwsq |. q ~: vTUN Mml+%
M4:Mu -# MR&Gh xkW'1nQ 5 g "M- sD.Q. ,, qt '

.~ il~ - tiMs W6. dQ . 4 %e.m i dy ?p_f.u - 9 ;- si .dep' *A,,,,, q'',, %t' W & alm
. - - - , , - . , . , . t'if_ _, ,@R w .

g ,
, e._ _.~ _V :'.i. k _ .t r. 2w. , m' ._-y w .au - m mv.a u

"_; M -h g$ g% ;j%. . - . . 3
_-- . .a.-9e r+ sh .Lg .W7& 2.9

_

r " " " g
~ .o _' gsgggg . rra 'r mm %_ ,

*%CEMit [E h,$ - .. [ ]W~R. un- -m.
-

i,w h, {3 3. qg mm
q mac *#p* " -

,1 ___

cigg
w .""M+ wm _r-g m y1:Wm .e a un .__ _, my.- nnmw r:- _ -- m ,

_Ft"4"I5 'W-'EI
. n* h 3N'n.sEF- r --h"

' M d' 'irfaS'W EiM4E6m .7 , W'LE%'; i. , . *"

. m.,p= Wiiirt 3 W~ '
4-. -

- - ~.. g%g py_wi'=tfea e%.U'--.' ;Mzp. +r c

A'
~ ' ;a "1'Mi 6. ' WS- N# M

>$.~ *- f-M*9 DM EN Y MR ? : * - Sa'gM
*"Mi'a!i r+134E.an'N Wi 'a"sumt"' 'm ' u*- "

_

m . m I' 2E ~ ~
~ .mO gg

.

a - ,_ %g @ m 'y. cqy.
'9m4. ;. --s r_sU.t.W4fT.yiM _wfMC - - - _ _

- r 7 gr=U
MP5' "W4

,,, "7M E _aan[r *i

2M's Ts .1Eg..-~- -
,

W Jgiip .Fjer.

54 ( r zrts Er- Upt"K.
-%M37'&zn @% O{

'M2^"r ; _' 7 ' ''
.'%99i %MM; i' *mu M.h.W' tJ

>

m~

--t , ' "; s. romm mMaar wm; - a._ . =._

MLC _ _ --~ 21 - -W Wre MW.a s
- OT Hasi a.NA' Ween =s%.P ''h+ a

amawr m-m .a - w. arw gd

, n .. ;g sav'~n W M G+T ~ ' -b'#66& --n=' . u.-:--'As zu n-,_

. . N.d .;y agi,; .j Q'' d'Z 7 .,~y14 F 4'h.m . n'7 gg <r . - . . . J.W-''b '~'r--2-Y# l'Ei"'t'

.a i3L Wd j d_Mf-T.mEY. I 1, " . _ . _ ., *'"'LR.!ahmMEsG-fp' yrg;e mWM[ht 5yT,

*N'' A
'

.* j i rus G '94-'-fy :4.s'MbhW_'' JpFT_W is%AEr: _H - pM' _W+ @Geh'%- 4N 188'E%
~

".

-w:g.idA. ,.{QaM4J"E ';# ' M4 L.'W r]]W .-naiivp;.s 56'*1r. dV 5CWie

34.R'+y''V X"'laQ
'

,

s
.

J'-'-- _-i3yri. . gr. w- t!

e s c' * .dt t + r p agC.,'i.iM N u- ? ,E 4Tejr ;
_

' ' " ^ " ~~ '' " ' ' '' :.- J- Y " '"_*hmiw?%- &&
= mif~'' AM Md--&%%=n I' _''

.mGmdr@DH_W'r 3a,,,- - -i .=
. m

\ m r
* iW y --?:4.-r_iipw -=? v "_' F.

--

.

< rm 54PAN'' Yl"?""% a is c

I - ?' "'".Q@m v.f am. T =- 4MT.-- W9 9 @s - ' t a_ a& i OrMWJ3._. r%g
_

ESn'_ h gjp g
ish N -- -s-1 WMaw r - m'

, ..-

- C _ -D_ M Mg6-rei-R -~ ~ _ '" ~ " ' . fr -* y .'s- 6--
. m a.m -vsrGahe m.su% 15@# MIir';- ih _ . _TJ _ _jT-'-_

M_ " .
- - - L'''''1NLWWWt'''Nd 'Mf _"E.g -

' r.f. b'Eff_E'f'iE& _ww-m e .u. ~

L'I $ _.c - mg&f(AM-ArAA
?'

**

s g m-m n* ---m- ''"" -_%W@M~ '. 2fem e
Aw mmwa wn aawem WJW _

y'' - ~ .. ~ e: m.,. QQ mw* -r %

7-NA4 "# J:NP DM'

!. N amt c"P ' W%7h ' --
"" "PR*"" #'i-3 i#4 -.

'.;+ p M m"'::,.c. ' '-- -g - - - -

'M'.",X "a w
' 4i&' *1 "''"#MLa''- wrMtp+ J+SI - _ .-n 5perset_gau,, w vy %m;wwnpw. h y.e

-
,u.ni, w.ng.rp, .m . 4 ' w y pms---"1 n

' J''~_ . w y g_ rm , ;.,..v-4_t.II-ag
"' -

. _ " _ _ - ' - -mW %W' M rs^

wM & TZ - . _ _ .-

e
_%g7a g'dw't ;W an,& _ ela-rm sia-vsn. =enn n

A.
.

w. , ,w
%w - as y : % % R t_W' KM m, y-u- w

1
" _.T ;.,' ,w ar. :sk{sc.iya, p g 'rasts i-Pr . ' M*_ .s.o e c.

* -* r :-3.* rf .'l . lyFi,)Q);t3s Ev sy ; i wE'+ JY !-eW'%. ' T-3, , -
7 _.m'

+ A _ _-~r q -- ._ 7- hs m - T .'. AM - .h7 a
=

.

.

_

_ , - - . ,-- , j

|
- , _ . . . _

._

.,_ .,
. x,. "., m, - N , ,n-1,

-

1,
.. . y. . * * - -,,

N. -y ,u,

4 . -N 4@ um- ~ T- .
.

%_ n .._m. , r % . v . . , . gy
%-m,m

_d. s"AWfm.
j~t 'A:' -_fr ,y *sr---~gg~evnfyg.rn ,,r ~ 1* ~~T-~

m , u.,_.r _ s.; - _.'l
7. . . - ~ - DuC.e# 9-- 4.J 5- lyr

'

- g - 3

- r. +- --

y-m 3 - .4 ~ "*M g .Yh _ 1

. L ._;p
4.', 9 ,Ly a. _m; y 7

. .w.. ~ D_,d. - ''M*T"", . i 7. m i- ww + gm g-. .,c.4 'T - . a4 F .v. b *;; _ _ 1 *
.

~
ww. **O-

.m.k. eg.e e-
- 7_ h ' , ^ ^ '

D-41
i

!

. _ _ .



. . - . . . - - - _ - - - - . . - - - -- .

Calculation Report No. 92-00lS

. - -
. _ _ .

. . . . . . . = + - .

*

. . . . . .
-

-

_,
..

-_ __

.. ..='a-- 3
,

..~

_. . . . -- r _
e

t
,v

s

e .

. 12 ** ,- " ' g e
" . F.

* . ...;..

?- - *

* ' ' ' i t 9, .
4 g.- . gy-

4 .% -!- i.. . Q' 4. -

a 'L.'_'gg'3

_4
- 4 -t . - 1 -r~ 6 s

8 8 t r >a- -'' _i
l .I

gDI ,,
'.py{_ * 4 -- t...-+ v Jgs F.J.71. s. s . M w . w.

Ih. . vaiy J ,.c (vs -in -9.s.g y
s f.. i- t em i -. iaC { . j 6

I._4.,.t- -i nN 2 -

, . _t 4 _ - , . f _ u.a . . . - a

t ,, | 1.a - p:} , y . r= { ._. 5 . ,O ** ? y.' ' ,i.
i - ~-

. h-A_ . ..u.a r- c p % , - L-y 7 +.t .Qg a; u __ sw
.. ;s s :-m- ...a._ .y h w.,s. w% < y .r. , _ ee.- 94--

M- - $~
'

4.4.1.47-

y , , . 6 w . .- w ' 3 .r L *Mr e o i
- R, .Q

, 7. s i .. c ar- 1 - . ss-rsi j y-ri e. ar.44 u p.., r g - g

[+ a7_ - m
es ' . kf. j ' s i. m J -- tr ~j' sri- en

='r - |- p b +,

h, Gl.==
- +e. c

y :ev ~ ~r.e . Q r, r. A.- -. -4, _ . $ .m 3-.-
t

< i '-M- >
g(-# .i ~_ js . I v ,, g '' J ' g- |-

- a
.9, g 1 g

-w r i.+. ..3-; t .- . t ur , ,_ ;

_ 79;'a. ; 4 4 p._ irs & ,. . _ , , , , J
4 '.4 fu . 4 i ._ _ - d ' f .e -- -

i e 6 e,_ 2 ;4,,,o,,,,,, ,
g

,
,

~ AC4 e a,.,
'* *'W "'I lye

i ad i.' gl -no .s a -

2 '' n w,- ~. s 4 6 4 '.g : .

t ,_75 y
s e , ,; 3 , ,23 _ gr

. .:. .
- r s, Ji~ .. .v i .;, 91 * - - ,,, en

t-- -- r aw . ' w s- or - u~

., ._=.: ' ' ' . j 5 4.'se } p r' ii . . . t- 5 ~ . '- .I t -.
'

w- i '.s
i g1i' .~ * *

,* - i si i+ .c 6['8 '-F. 5'
~

4 -7 3* s " J~
1 1. b-

, ' - . ery y. .. 4, 4 * a
~ i -- - s. . - . F A u. | u .

. : 4, . g. . _ f . 3....! i , 34 . . . - 4 . 3qg
| -, .. | . p a. ., .r.''

.. "I , i -''. j 14.i' i e
_ 2+- e +- 5 J

* * '
.

i .' . . , - #8"
}- -

j
. . . . . . t.. ,4 , i ., , .. . , , .,..t ,

.w
6 jju , . . . . . - ). - i r e at

i t -a_ ,

' ' t

e s' V,'. ff 4

, .
. . . r~..-m ,. . .w #.,. ,-.o _. ..;Y-

a. ~ ' s., f. . 4 '-' 2 4., ce a s 4
| ~~~ ' . ,.p,

3a . , = _ .
., - .t i j - ; - .

-

4. * 6
.

i'N '" 4 -

e
(

-

..4 , p-

.a - . . . m.--.an =a sa i me ~~ s. - s m .-v - s-n s . . , - -

(. _kg 6 - ,
,, 1 -k.- ,

Jg 5.. _
.

,-- g e
. , , , . > - . 4

~~
6,,,

W.. e e s.
MM

4

1[ *-~ . Q J. -' 4.,-ON -m'~. '.f *. .- l . _. t;f :
.-t..

~'
~~ .

, _
;3 ,r w , 1

4, .-
A-gg '' ' '

'*fN - '4'-~-"' '~'trj '- i s
, , e ' F;. s- .cs T i' i i

~ '~ W - ] - - .

as - , c . - - . <

,, . , . . , . . , - .. ~
.

-Ow=- - . ., .r .i, , . ;

ME . .. .~ .. ' . ..
.

, .

WUS-- + . n. . n . ; ~.? +e v'+
9 g i ... p,

p.. . -1. u. ;, . , , . , -
~~ *

,

* ,l. r*. -s i e . o #- -+. __,

W*d.m - t .
4

%q r,.aa . ; ga.i . , .* -
.

- .-aaa..
- f. ..ai wr;jssg & 's n.s.-s 4.ar * rs'~.1

.-

*. i i

3_ , . . l'' V i su.e
au-a., . . rr ..;.- . . g-a4

,,
- - - -

- ** r , , , , , , , , , - , ,g ,

. i. -d ;+ .

. . . . . . . . _ -
1

-

~i-",---s-1 rnr : ~e . - 6 v .w e r*. c ~ - ~n~J-1 1' "T~
au a. s

.

1i

I-
.

, .. , t.- . -- .. -. . . . . . . 1,7 . t. .. - . , - , - . i, 1
* -- y y , y t- t e t 44 l' d- I f- l

'

e I t

Y

. .y 5 .-g E g- 3 5-
--

at
&' d > ,A J -d J'

-

. . -

~ .
- - ; .L ''-,

, - - -

,

-. . . . +- -=-
| . 3 ~' . ..- ._ .

.

t
e

.. c ** T t i te** , ;.;,--- ^^ ^rt3-30VWW"1 - --- --* - *

| - . . .
_

. _ _

D-42

- . . .



Calculation Report No. 92-00lS

1

, < . 1 . a- - , , m _-

* ' " '~ -- i . .f.,, ..i- i. .--, 9: - '..i.-
. i s . p-' ' r_-r.c p - +

|'

'

6.i i :1- .i n_. , _r 1,r , * -; !. J - 4- -. i, a 2

i t.
.

! ' d8 -.L'''. '_ . - - - I _ | r

. ' t _Ir--- I d: '_t _ *'L*"
t' nl 3 e L h -s k.Mu. !-

--
_ . .,,,

-

N * u.--""V.=- an ~.
e : s_ 1 c. -., f a'-*s . . , ,1 s. e u -4='*'*

. -
--e.. -e,m-a- -e.c4---.iese-es -w e 4 -e ' $

.

W_-e'
_b,--

4. Y4 i-t .e
pr g., ; -- -

,'11%
-

..

! ;. - rO_
[-

i e--h N T =-i=
, .- y W ._J .9:. . J r r- ~-

,

r s 4 A -s '.sn'1 Q-Q p i3.yv '.-- 11_ i W'+_bj f . ! y'b yd, v ,,, M-r@*
*

i- . .h Q r[ %k, @. -+D-
.g i ,e i .1 %- v

-- a.: lph. p
_,n., -,

. -p[- ,s f.di M
.. -7_-. - - -.

-- j _: h,4 -- [ a. p .]_ .
, ,

;_-[ '. I r.2 6, n m
h._.

,.qv-
A.. h 1_6,j .3 y 4 to y7 r rygg.;. ;

yr y,_4 N-. $g gg ,774r DM#- 2- _ 7, ,a-g-sn~.

a 3.; g+, ++. Jg ys,= L.rw m ..:
P.7. <.-sA M'.k.Mau mg9. j c4,,.4:m.,j,:C ,ja ..-.j: -i 'c3 7r'

' '
::::

,

,

. m_-.=. g mab.a.4 p'- 4.- mL: . :. .- ,n ,q.;g y y; gas-5
.

.: :
-

Q$
t.g.ar

, b . t A M ..a 3.'.n 4 g 3
"s.5 .|_T3of

,K -- . . .& . & x d '' b $W V'K. *E-i i$fA55?S+-E :55% ga
4

Qe3-E'h # g T Y'cT,'.
=4g=V N'MI. A. b '# EWQM=D G-MW5TM': 2 L_ @ ea-q=W WW.hqa';WgM +. ._ n .,

8+ w :s= sty +M M ic--uwya mKip_.mM : s-_4 t.m == a
$YYY

m't5 x|.n='. - ! Od T.M'CdW?L.YI5 T**% E :M VWlh!42W i
e%#jms -

, Y,e pn c,., .y.J MgEnaemy..m2
$ g. i p!@ ,14:#m ; ' N. . ,., .., - @ -%-j-

. ic_h . . ~ F. -w. 's DEI--' 'e.q g -. a,.,:; -; 3=

- = =-m c-
. J t g ,...--%. . a * y. . . S. } L''.i,f .

W
.

,

m, m -% an;mwwwmwr E dY,m T+[
I Yw h@9

,

n' [ ~ emf 'Ii_'3 f}*N'}dQMEZW'p fintr M ?,
.
.itg %ys y g

-

"y* d-M+Nh uraJ .9M ser
' e -wm%.e.=MiW =ggs- aggg_
-ir , -m g u. gg:3,c)wwr &-maaC1

q-rp. m [g-. ,.e-

gr m#-,.
+ ,ruww-me.m

. o n_;
1 , wpmus;m wmn.y--

W -t:'N*iFi"I EdE5Es Y'aM A sy%aVew.sg,1,4.gw.i qgy, gr,;f9-je

m ;_' U h.fi;- C h g q n ! *tMWF' ' - " LU J ' M ---- " C- i N,,__"' r-.-N ET'qi a d-r":,.t.+.'

r. L' ,: 4. . _T ' '';,,7., EgJ["g sM,pkA L.=g. . -; na'--QA Q uinMt 7%&{
- - W wpm:FI.3 anFx u- -=na#mtaw3y.= .aw. _. pp-@g

Ali,3 M 4 EN
*1% . W .' M i-; .s ANTJW# fP f*" - - ' - 'ich'b c

nm ; .:Sd@_ vaitm P,skinpr - ?;" = ''m numqqp. ;p.puw_ ~ui_gr.

m ,w7agps .aw.gamwyW .ar x a e . :. rwweap . x_yrm piq.

_
T gy,j p,E. U... .-3Q gwy,q t{,wa qpgy 7n,q7ym . 7,rg y7, 43,,-,q.,, ,,m_ g ,- a

_

r .i

4% ~ u iw.i? _ - . - -''u&1Dt 1MV, n
-

>M~>ez . f-M z miMWcw- ,

.

yg.; , -; y _n, ; yg _'=s.
-

- .:. .r ' y r, v.s; y p.,g ,,jj y g.;-- _pn p.=amgp;,,, _ , ,
.1Mst.M'-Wi M.;W%K%MKuv_T- s-hv.- n Mi er N 41-

=- ' ' ,
W 1 g (b . JaiduiE%-if.Wf .it.Pj' M' rig-'"H-g-@ c's-Mp W.!Qwee?q;iedgf's s 'KJ< -

R.i9 s'i#-O hi5My.f.,L_', ; P_'_. :,fuM G4 -@--E F"q.3d .'

? v. % i+N.LJiM-} ~=
4 = . J'ktPW W_ w= *W. *

''~ 'A2>WAMMi" "W4-- W :-D HFM
-

"'"' "" ' ' "" - - - - - --M_" s :4.==-'-

o e-WWds*dW F'_ J_>h ''-
- s wr u--: ,si{ adirJWE -M}a Ye. ~m.E Q';r,=-- -gst .'.]p'IYnvw a %q y,.s=ypw i. 4TT-e- -

" Mi N #W % "_'.dI'm'E MthTH-l m-
.Y''**u" g w'.2:. n -:.w}N?.M E28-iW 5.gsya.2+6 P

aa+ i a myw .mx , sc . x_ 3%.
y
a' N %5* .f*f-'i. I-85M5551 EW'ir'.4 *-*d'I! iTtf"N LFERSFm'-' -" 1#r. t#* a pb*-3

u # '-' fir,7 i 8 ydi.antimsdir'1L''A ''_ }'''','- __ _ _ __ . ___ y c.am 4 ,'k iFyg' he'n '
. r. g e C ~ izig 4 - US;[ 7 p a'.ss-R'Ri.i I.73 E.,u% ? -''

- -u''. : - _. - g 3. y6_4
4

; g i w 1 i *-i?'FM'imEN- =liSM4 M **Ef-* 2W Y_: ! n 1

- ! 1 ""-E *Y ni_'"GE '.Didg MF- - . E ifA@.% e- a b
- v*r rz MNrs' 4 3 w.dnEWMw#m#<f'- ~

--

A+

'~__ E A " " '5 6 Q:''''.'NC .FZ-r M .WIJ E BfV /iiBE RE~ "'" ;8.1.5NN. U''F i
e.d6-W d ''"'-E Cc ir"r' w-' L'

:A- ~i+-a-c ms'rd mMi9 nwRr"f "".3
,

'T MM -| 't"_ *3 M".- Ir84- r.-" " .-p
3 7 h J- WJtW =.WM- SE.] F41 :'ILM ui W e .

h j~ %e m-- -= Jd-M.74 ge

. N- W 4*+M%M MiJR Md'7en === =

|
.- 4 i. ' ?Z Ii;u mf Bim42_+M +''"+ E W;R E W -.:'*larw thw - T r- .a ,-2

;'% ayd q_: W. p .sr'Wp )p,i. 4 e9i,I
-

hab ed - Q E.L.q=QiaQy'i'Q r -;i,(siam ' ,

dym
r

._ ''*t%a=M ' u :'
HM- r o w u @ t ='f tM:t &-~.:- _S--- : __ _

%na
i --

M- g%r r- - W- E:mvw r+ x ii.Er =w
. _=m
-

;g~2
_ ~.L+e:w3:: Mw2 maan-- :.==m=v :m t x gm m .

1 q q p m m ;;w== 2 r amn,; '.;;- man ano ;,pngyn w: qw< ~:

*'1_,_ , ;.w3 u: . m , L.| 'd-t 7 '-J-

; a t'T ' &k' UMTBM-C"' XT - . -

- e'.~ e 'FxMn
_

w u.-+ . c Mev_ wi M. _:'.R 21 " . ' ''-~ ' - -
-"

".' m-- m '_n-.. ga,lg
; e v. s a * tte sad /Mii JEg -- 7''',,7.W "_ _ _ _ ,,

a m'', , Qfs m$#r'-i fsEle &&+'Q m-i;f ''- '' "-%345__ :M AmW * a

- .. cz. ' '% '":i. .cyIhr 75:W-9450Frie - -- wyn '- . _ --g3& -. 4.-tu s
'

_,
r-_

!
.-_o,,1.. j

- X, W.. dej

f
., ?~ , 6 i! '? $sF M G.R_.;-) p.' (,1,;.; g.u '"JITUc ; T atF"DPw A'}
'' '

-- y y,v.w, -%
-a :.-r 7 r nM -%.x.Chur+7%%+ _- &mw, - . _-

' * WE-~YC '~P" " ' TN'WIMar .

-.: r , 7
.. y- 3 . .er 'T 3 1-' '-'i "8li :" " ' f ' 3- II ' ~-'' T w Fr'v-

-'.r-&M' _ "*
",''_T '. .M, dI-'..! 59Md EF8'*Wm, tt +: Jr 5% .-

[ ;. ;;.m #"-EhY " *m2 "^ *~ f d, su2_" s. _,7. 2_ _#$M "aE'~ m mW I"MsA"'"""'T"T E-":

* * ady QfmE " '_m.Tm,I * ' E mm - ;" * _ ad " r _.s . .- m mwa .m,,. .mj _ _- m m'~ kLra re f _i _ ,

[ . :'' ~ .'. 'p* .. .,f D ' ~'*DA".' IME 4 a '_1 ,F
i kTV' - T

. 5, .
_

-w.-4--. -'.% -m._4s;c c;.y.* -s w i ,, i . ..--;rwg n pq p.,n:a-13
'' '

M qunmaeheures94Lp9 M _ _ - ig , ,hi
I

.
-

~ ~'' ''

(
i |

,

i

D-43

I
i

- - - - - - - - - - - _ _ _ . - _ . - _ . - . - _ _ . _ . _ _ _ _ . _ _ _ _ _



Calculation Report No. 92-001S-

1

.
--

__

i
.e__--_--

. . . . -

f
. . - . = = = .

-~ -jg
.

_ , . .
- --~ s

,,: -e
a

*
f
'

- - - - - - r .
--

_ _ _ . . j a-w

h4
._,

g
i ws ' ap

s _ i ;
* ' * " ' * *

. e.
- [wW" _ ' '

'

' 8 1

, , , ., i. . m.
,

- g hL -** s

~ * ' " -p * ,
3 m_ .. .*a. . - -

i.
a ,. p . _- pI- m

.- i .6t .I '.a ..
-'. .; g... . . . -aw

. .

.g ,

% -f._ y -- ~.

I. m - w e r. - ,. u. 1-'
y a g' Lg

< e --6 e, ,s _ <3

- i
-- , . - - e. .-

..

6 - ]: - -4 . s f r- t e- ] .. , yt 2 ., m (. .Kn
l.. 9 I'- . 6 :_, , ' , - - g y" f- m . Q.-ii .|

- ,.

,_, b,_ . j . * sm. _-W'
~

# #. .. m .
_ _

T2ES 2 } [,-. _ '+4 ;; 4 x -

' * ' i 3
r= ''' ,4 e s'D:f"fn

..

pt.s M .4 g ..- i J. - '-d, SiEd Mar?,she 67=.ayr , - [ Ft mise.+
* %'W

,=.v . 2- 1 .
.- e.rd * r .. ~ & kr.:t n . e "%-. 6 ' & * .r- *=s.-

4 '
'

ar

,
e e (Y[j ' ,_.

i 3 +-

. , - .

2 u, . + . + P-a t. . **", CI W ".3 ' tur.
n

'

JvW-
. t 4-ti ,e ., j ....?. - -

-

s.r; _ w-
.e-- I ~ k ; _.. .l is j . | v vedonng w1 7 v.a.5,w a.f._g

*-n-*%-y- W't* ,
::. - . . .: - :. * .-^ "-

w q ^. -ws.w . a ,. s.

.

en n
e 4. ., re, -ev~rs e . . -r w* r --, . 4' pr -r *n - y -

-, . _ , ' -e , _ .i j
1,2

. 3.. 1, . _ _ . jqr ~ ". ~. . * e,

-. u ; 1 G..
- *%

. .. . fy yr us in t - .-4 ' k 43 ~ r &gy ea*
T'; G j i.'.JJ'a.s+r.4 W s~ . e

.
F ls 4 4 , w

, __
.. 74-

, . . - ,, e , . m a ,.
+ . - -'s i prw .' p .. L. .:34a4. 5 f J ] Tara 'QP Q _ , e%g ( Q, _. . ,

-'' w t4 ~
.

y s r- s'. f cy j tr - e }_]g~

s ;-ci .= r* 4-a* 4 . . ei _. a. g ir wi . i _.7-_: ;r - t,, . , , , ,
r- i . J j, ,L .j~.,~,- , , . - , ,

'"- . - er

eri - 3 9 *t-I - * mN ' I- ; I Of 2 ' M -i '' - ' * M4 - 4t ! %-'m N P#~ J
-

'7+e Fu .'i-- .'. 4 g
****'N' . A4 i i -. . ' F 'i . j 4 4 g ] T 'i'T e

i * 4h~* ~ ~ ~ '

A .s i 1 ---v ei . . . _ r . -L" i - 21" ' . r_ E t -. , ,* .rr b _ L _! . m

nm .ap- y. ,p . y' 1 3 r;. {Q
rj . .,,...,m6 p., a & 4 y - - ; 4-.4- ) i _| y

.A % p e6me , ,,, . . p 4 :.. +.-# .m 9 ) ..- g..f[''
,

.p
..

-.6i4 eq
-e'-# %d

, . *
8*I' M | j' -

1.-**-4._'*
,

' 'I $ e M
- . _ I j 4-i'' .- e' . $

'

'.-t'. * . - - -
i_ P'r',

'4 g.- _d f $g. -

.*a >.te=+d h e Q einene.5i,.me4....e|+. ,4n.s.**+

" >> M 4*.me*h* S.aia gg,
4 t . .i wT4*.m , == ei e4 0m * 4 s;Ql.- i 6 [.-c e- ~!- i

, 4 4 t 99. ' '_6 sq 9 4.~
' ~

! I" .' ' I '.d .* ,

__~~L"Y i l ;_ .* F .* i l ' '. ' I_' . . , ah I 4- 6

8

| .

f j .e % f ie4
. 0 1 E' l .

s. L . p' @ +-- - 4 94

-

ac -4 s , e ,
-,i

. Ane - . -
p

' k e 4 m.. .. .e ,. ..h . . .wi Ju L + . ' -
. - ~ .41. , .. _. .

. e , . ,_

'

g ,1 y . . t ' ve+ . p . , W. .p_'
a r-

t . _ .

S* y ;;-, A ..a . i rar. i. -j . _ , .2

- .

s **, .; J
.

*p . p. ,

i ..
1

MT*
*- g w - ,

-

.~c
, .. $ . - i e -.g g. i . . , . . . , .

**#''e'm*** ..
8 -

O 3- "*-I .*"*$'N'''* " *"* !' Mma
'**'-A!**' r.

o.. is .. .. .r e . - a r. % u. w . . . . . __ 41 1

3e . w .. . > , . , _

,

r.
, .: ,

p .- p ' '.J m' U. 4_ p 5. W. p .J' .} .&- o ..,

g.; ;* u-~ ""~hf ' ,
- - q . .- + . , w

,
1. y ] 6

- o .. .

ue r .i. rs +f - g- --._. ,

r=-4, . .& ah m fs,tw is,si.i.caspi' O '

4 . .:
> c

.-.3 3. ,1y_!.:r .
, ,, ,

_ . . - ..mg
- , , , , _..u .. _m .. ..

r<yaoe,
-

pr- !7 6~ 4
- - *.'

,
.,- .g e 4 ..,64 3 u l . t.

a-

a. .. am es.=m#ej% it M[fh"'I -. ! ? ..2""M^. - -M M I | 'I"

e - - '

. w w .,s - ,. " w w .v tA.-n 4 -9 n+u * ' '

,. ,t tref. a- a . *** t .- I_ i d t
.

' i- + -
8

is,74-t --te ie 4 -- * = ' * * * * * ' ,

- ,. .. . .7i 64
,

' f *4 * * * ' '
'as _ I "'to 1 kE P"-e * e e 4 El ' f"

f
' ~E l ' e. ....q e**** - - - - - -

,,
s< 1_ . , _ .+. .. ) - - :y- g ! p s,__. _ . .

-

I' e -y e I t- I e- r # **

- p y - +f 7 **;g '**,- ..
y . 1

. . . .- .3 -+ -= " a|N ''67* [ - . .* . - . --
f ag." ,,.

,

- g-f-- g6f
-

** **j'T*4.7'**"*''--
~~ ~ *

+: i

.. . . _ a. . .a . _t .a
- a , . a. .._

-

.**
. . -

,
- , a

* TT TM---iNBhiedfQ SJWV m i -
~ ~ ~ ~

'

. .. . c ec .
____.

__

D-44

- _
- _. ~ . _



- __-__-__. . _ _ _ _ _ _ _

Calculation Report No. 92-001S

___

.._ _ _. . . _ . . . . . . . .
_ . . . . . . .

- M ** @ h N MMM__.__.. 6 M.
-m 1*

- 4 mugi i.&MS

. eh e4>
-m_

''"8EN'** *'--8' *h-***'-e. s66
- - _ _ _ ,

*4.p.-W'.N

.

|
. , . . . . . . - . .

. . .

,,
*

_. ._ - _ . . ._-__ === Qm
*

,
m

.= .-
e=

.- - . . --
W P'

w.
d# .=.a

I.' i ham . M . ._._ . M

$g i- a ' . n..E . . -,
.. . , .

. e

, - ' ' . .g @ Ig _

-l_. i-4 q n< .. .
: .z '

e i r 4 , r 6 : - Q
# '{s i . , J-

-; w;

{"- ~~ ~ < 4 i _ , ; j . ,,

1 e gpj- #rs *1 9. -

I g
?

f. .
,.8M , f: L,

* J i
' ! ! ! _

p # , ,. +
. - , .

i r . ,.
,

g ''T.f,
?',,.'s;iv .%,

.

-ii e i 1 1 i. e
~I m~' .-r.

*
. b, L,6 t ..+.._'r-

. ,.
-

e
6

.

4 ' 17.-

1 + ,r '

$. =a. p m _.%..mg
s a-t- t.

_ , . , * -* -

. . g. . .m. y ,_-; . ,. .p. , , m . t . .. 4 ., n. p -p g
- - , * , . .r-->,

e i i e , 85*n ',; . s'r E _r-
.

e -1 -J.. s .L e s | .- e. . s _ . 3. _. _.

f._.f. |- 3 4''''** ,. sak j P-F F" .
I .3. 4

, j - T h I?
g -ri 4,Q. iiy' 6,7

i o t 6 w.c
. s:- - = - - , = 9. :_, . - r F . ., .'.' 'i-g e. p F.''..

. 3
-- , m

'L.. .. a e . 6
. . . - a

.

g_.:r. f

, , i e.. s e +, .c s . - r. - 3, , _.| _.t- ,,v-
- . . . ,

.

E '. MP

j 't .f ru"" ye_#.r.W' .'sa * /. l . 1' V f - 4

4''- ct" . }. t 4
;. e-_

'

4 ,, _, ep,i
_1 , ., , . ,

r . 3 * Witi:. '.l~~. Q ~. . i.

'~' ' i T~ .r .
+. , . . L' s

. _ gg+ - g_-y g. C.e 5 . r- .
.. , . . . ;j q1 _ T . a -d; - , . 3.. ~ ue

r r i+ - 4- 5. t s

-_ , . - , - -. v- - , .

4 en - |- I ' r ' .,, A . . 3' i. _ . *f' - ' -pa . j6-f.- (
.

ni-,# . . .4 f. . W. ,
l' i" .. i :r

.f <# a e -, ,- ,
. . - i t 4_ .- s & ;- , 4

g 3
,,T . .-E_A w r gWjg

t *"'t- e- I 1 g

. nsa. +. . ~ m ,p'sV-iw 4.- - i.'->.-.i..
e .. i 6 4 6. 6 , e ;

._.e s-

w .s..
.. .*- .s_ ww- 4 ... q - ,u. m _ . .

' j i i- {y "4 ''' Y.N.
8 a 4 s. . .I a e s

- - = .
> ,

,v,
' i. V... T ' _ e7 9. a.

I .' i 1 b .

O~W
.

.a. .. .

. > . . . . . . u .. s. ..
..

g
-- ' _j

E

i

7Tw-- rwe' -

'--- +4A-C - '
' =

- .s -
CL a _ a * ._ 5 -..nw

>~p Z es
d ut O % 4

f -
N '"

M ese W . '

-- U-O Z ---.'

hA O _''
*

i . .
t1 ( M i

g. . j y .
-.

g E 4'

. . *-..-en... ee.-- ...&.-
. . ., . . *g' * -'*L*s

;*1 * FM . 6 4. 6 L p. e {b B ?a , &. 5 *4 Pd,', 1 .? k *

p
s

i...,..
6 P

d 4

..

=.

h4

-

.
_

h
"

-

e i e I , I e I e I , I r i e f t t ,a
.

.

c =-_- e.-

. - - -- g . -. g-- g-g- - .g - g- g --g g...u. .

-- -
.

- . . -

O g s w.es.sioon -c oeese umu. = .e -.
me

e eg . eee -

-~ C '3M38WV T 1 fTr7- *1NTHEft3 "3tNMY3"T"--~ ~- -* ~
e

1

D-45

_



- - - _ - - _- - - -. . __ ._ -- - -

Calculation Report No. 92-001S

. . . , _ _ - - . i w.w s..

.

f.-t

. _. .

I !.4'I -

f.. . , c< - -- o.

_
,-

n. ,; * 3+n yp'",

.,.v_, e _. ng,, i .- 6 ,, ,.. -! ,,

-' ' e . i.
+ . m , r; . . ,- ,-

W Lg-J L.L i , =-
i ' ' i L3mn-t. +. mn ! . .q <.i i ( , -4e.4

n .w ::vn4 ' '*
.

u, . .j
-- i i s . i'4 f i m ar

'' > >

I s , _a*d8' - -+57
a

. .'' M- ^ t 2 Hrhm 44%EH-' ' - ' , e,, -

2

-
* .x

. -
.st_.

y.. gg - m .rusa -w. . N.a pan .as.p'--- _4 I w ,i.
.. . . . a. .a

.
,t . . . _ , - - , p x. a
x : - .-- . !. ~r -_ _.. m w r:w.. u- -

vp' ].. , y +-
=

d 2 I' f * d b4 d- ~NF
J f **i . ' ' '-'S - 4 O[.53 [ '

I; '.., g L - . 3. l'7"'IP". .+44
!. . e . ~ i .'A

- '.a c'p - _aq vp
a., :. .m. ma.-n, 3 g w .m -,

Ts!n[:+ . a~ [ ..n_.r _.:.h. p a
.- - p.1" **- %d

.,s., . . , .,

p h_ j< g.[. [
.,~'n

- - + $
_

,,
-- .Q-- -6--ei ***,

W - ;- , _ '. t
- fr .u... .t w m,- w _-

--

. _ ; p.. .

, n .; , . %g
a ,r

. A i. . ., ,, , 3

.

{ a(T%-__.h_ ,N
.

* (_ _vW*
a iM j . p_ h _W -g 1 } _+_ F. M 'd F; .i..g_ ,s _m_g_f .' 'A. -%_d _f_ c."

Wa 9VJ 'R m + i eJNFqw W4 ' W r-#-+- t -H' Es
-,

i-
2 4 - -' R f;E 'T.y"{gn

i ' s _ ~ % FJ' -u i g. } ~.4 d .'p, C"" '''Z 'f Gh*jha af*-'.3.in,aQ ,,

] = P . .a.'m' ,s y|yrsp 1.s.* M.pr 4*m-}?I- I t ( -. 4 [ 'W * % ."r.;r.myJ '_,
,f _

34 .4 J m .
4 m --*--t u h=m= 4MN - h=MM W%:1-= g - E.,TJ'd Ed.

L. sa .

-

& r ag nLf a 3
,na, my

a-+ .i-5 m e-< -.-,u % - ,s wm ,.-
- r.

,,
., i r , W angrg--71.4 %.5' - _ ' ' [. 3. V) 5 11'rs.{'7- ,- p {; e -py , y 4

[
'

4 y. % '': . , .,,& - :t sj- 4
' ,

I e I '47 F2 i5if &A_.
',g.F '

.4 5 _ $2a' .? U .! 'J---idL*:. N ,Fa$mW e ' -d, e /J a who - s .

$ _4FELyit ._'w.,,,,m '. ''M r''pg., ,,g
.<Ig 3 7.,

? -nr s' ,1 c' 7 43a4sh. .ii H'y' g,' Na,a4WEp
E.s-i ,J rCalia.?'- <ms7t= ha-f is M Li@.; 7-f+-W~bIGror r V ynNLa.pF ,- h @J'''s-

L.,'''c. .mm.a u .
4! i.,'' Uf'aatmM I'.ifi wry y f a.E @ f" IW .NWrTT EQt'.ff]J;''E.it ; ywr _ . _ . . g_f, y g =~ r;;u-; n-s a vp +v z.y wg wu,qgm-9- w m,. >u___._.- _un

I s d ai .- '' Mi'N v 2'.'(uN;-'s.w=.s. 6%W 56 Q. s.Ti-@s am.,i'Li-':_ . - .W4-.JMN14 +.dm.f iM._
G ;P ' e M A M M W %_ @tm.amN,.n< @m 651 wM% mu ,-m;

,,,1

f; '.4 4 n."3.7 '~ % b 4r'X M+v4 e. ,.i .% : !,6 Lsde-Is wF au 7W3 --Ine-4 f'"Z. j.TW MNL - , , ss , . ,

M ~ i'#J. id ih# **%i S #;;-[E
ii! ar6YS ' -*X r ** ; . t .5 M ; _2 M 5'Mbd. OE-#3.%efD'**-= ' ' *

' "T, er -5 f ' ' '.1s Mir' 7 .X"ys.uin@T/i A,9P"5- 'i.Mr.yyh yy . mm=cy g. ."Nh., . ' g sjgi g
---'

- p'ri I 3- T.''s 1_!7T.M r M .i. E4.fri.ag Q. 9 ril4jW.fQ e. , , - ' ' g4., fu' ur ~. ,y;g 7

4nn .,.m,n % - ..c-+ .r,q. R o. 'Aq=tj ., ' h4 .

y - c w,i .9,e-,n (
m -+p ..ym.m

F -4 n r .c W-tm . r. ; ; _v ,. #ea.. u.rc%2-g7 %"[.y,;
e

r- m9" ' .

,--_y>- 5 - qZ v -w .p -;gce2.,W;a-13 .

_m, . %; 2.ww- , ,.- m r-2 ga

,~a.-
- =- : ~' &

wp: s.~ ~ 44.& :; p'%g-f2- - ;--me-M b =: :..:
Em mi D L L. urw.m m;W : - cy-..w y :n: ~uM". n'wrTW :

-
-

d 6'' 68- US.-t A# t.C24 @'f *%6 L' l f'M"lic.ed'* '

"T -' t I + 3 ' 3 b ' + I.' .' .} f"[' "'W '"" t C g - A ''
- *-

_I s r- i. . . l' .S.n L e. <pr-+ ~ - F '- U _.TL . .i .,a T--|' l'.i?.W..',Q.N__'_~ j n g..

r .% s . r . - % i4.a,. J'~_i g t y y'' = t - - p- 4 et % Q - ( . a s .. ;'my a.rM e,3y'. j gay

' ' ' - q ._ , u c r# ; .. 3 A; a# H. . i avm.ga . " m w w E. a r%. ;r ='21

> :-- v -s - ; .~ - % n __. ,e.=rW r - m he e th b' Fa WJ.2.- Wh=

~~H
' , .- __ >> a 2 m ra: f I w. se rwp ue f. ,1.,& a y' -| : s n ="- Qt e t 1_j: %Tp-s Qs :'

~ G ak W - _ s' '' D ' w . j-.i n-sa I,_ : v -s u% 44, * ?.cy @ . *W4 ' A w *r r.1- M r-

-

a+ E
- ..b.?I -| q. .i u r i . -

w iv re h * Jd b
.

_ &,--* Erd si-W
y

, ,4 i

$ .4 = r 4 ,! _- = _ a. . .*- _ - L tg rr-: * --tw _ x . . . am
~ :: : + - 2 u .w: ; , < w am +Me,yy =g .t;n

3" arr a m,_a .. r s , ;m. a. . g .3 , c n ww. ;.; , m._ ., .; g., ;.; x.
, nr.

.- ; .y , -
~p gd.4 u A + ._i=- :- - t " t- - .F- ,Ir.:' w -h.m E.w.' M m 4''' 'J'g .A-

. m ;r- . ,o.,-e,+- ..u-q m mm +>. + e' p'
6, :_ -r , . .

.w _ , - p... e ,.,=-r,-',e-tf' @w-,,,, , e , .. + _ m:"--C
,M, - _;- , , . . - . ~ . . v.; y , - .y 4,..m . ty... . , . _ n, .

;
._t,.= .y , _ _ . . _ q...wM, , n-1 ,e -' W4 w-r"-* - ' i" ''- M * * - 6 - M ''' +'9 - % * ' -w m- .e';,' ~ -u<6 mJ.y r;.. M -L

, n , . r m. 3 -) pp rr- ,s

;_o . .Ft . B J ,s.; .g|_:7 ,- 3 9aay1 hv -ar% wp
i-

- .

; - Q g--A r-r .. - A- .r - . ;_ . 'N-tm W MVd . - .17 . 'J?* * 7 - *.MK*.?"- id' WF-"I
an C gn gh4.Msq

_ a ;~ m.+, _A W-2.a c c.4w --,r+-d_m f pt s,I;;.A,. e - -- e ra= M A ir *h
.~ ,aoh. .cc . s & _. e y-- s m s .

, e d ' is* 4 - #s.r im-N-s
.

a

n eJJ *4i'afr. a H ry NIf.yssant ! '- i ti*- i 'N s
- o e a e

er v.:< t,c4 p-
, 9 ; - y., , . r - - . .u m - er ; p. ..

,
' .. w;I.,-

..c q rh = p.c w . ,.a. n.. 4ar. y - p pr.
, =, .

y +rw . ; p- i m..y ; L _, . v t _ r ! O '' alm,_ ;, n -. _j ., .. . -.-m - .-

( p p [ p y ,. ] : . 9. .. g . g .# y g - g - -r . [ g {. .g;--

\
a >E ; ~~ l>..a.

a
.-

1 x .i - - t- .a : -.n -. . . g E E L-'n. g. 4 __ - g u.g i.--
- _ . _ .

;- = = a
i. p. . q.,, p#- .- - -g -

, ,
, , - t . .,i i -; ..n .; ,

. ..

i -- . -, . . . r i . i
* * " " ' -

s 3MhfHV i i u rr s 6.n meren as . mu u n v m i

D-46

.



. . _ __ _ . . . . _ _ _ _ . - _ _ _. _ . ___ _ - _

Calculation Report No. 92 00lS

. . . . . . -

. . _ - . . . . . .

. _ . . _ . _ _ _ _ _ _ . .._. - . _ . , . . _ _ . . . _ _

_.

_ ._ ... . _ . _ . . _ _ . _ . _ - . _ . . _ . . .

.g_ _ . . _ _ _ - . _.

-- ___ . _ ___ . _ . _ _ _ _. . _ . . . ... - - - - _ _ _

...g. . _ ~ . _ _ _ . _ . . _ - . . ..
. ., 43 ag.. .. g . . _ . - --. -.

,5:-
- . . . . _ . _ .. _ _ _ -. . . . .

-

. t
* - *"

* ?., - -+-x <.. '
y 8f 9 ,

.. .-i,[ g3
. _

m-

.
. . . .

,, O - r ...m;; ...._., , , ,,

-- - -*
, , , m..

. . I *. j4 t
i

.-
e i e 4 wa v ..

'

I t a -

.5._,4 e e_ p n .
._.

... _ .

6 si

=3
~

g g u ' 2. ,
- M6C:'e

y.4-~ . , i,

. .. i r - 4- . . , 1 . . . .. ,. t u , ,u
U

*
.

s e e i 6 s ," -g-...

. . - gu ... %. 4--
,- -, -. . . . g ; j . --* i' , . i- ,i . _- i

a g ,_pj .4.= sgau j=ag, y t gF e

4 r . M. , , W 3r. - - Em 2 s''

, e i 6 e 6 e 5

{ '.J. 1-~ ' s,} +INi
e e e

s-e; @ .LN2% i ),.*
r a s e

; L,' . ' ,,,.y' . ~.J.s ,kr a s >

, , 6 o 3 . 'g -- a. F r g''

a. r ,
.- v . ., N si a . h .. ,

, t , i - , , . . . -
. .,

e.
. ,

, , .. 4 -* - . ,

W *--i '1~ "t i i e i . r,'4

. . , i .. . . .,

i ..a.-- . !vq'4 i
e I i i~ 4 e1_ .

4h. a ,***"
i

&

S 4 4 6. s .. . 6._.* - er
. . . i , . . i; . ,3

. .
*'"'

&
* * * * r e s ,__

,J
w

- -

'* * * - ~ ' ~ ' ~ ~ ~
..

. . > . . . u _.. i.;

~

-3s ._
.

- . _ .

-. ~g w g .
====. =*=~

_m.w
'

-w

_3.1~
M 6_ _ _ ' -- 4.'..

s M
-

- -
.. >-Q g . ,

, _

. .-O + W -
- ~~ *

- 444 -12-
-

..,
.

. Ld.U ".Lsem 4
1

. go w w .* - - . - - - ---M
-_ _

. 4 4e. e de{ e e
*

b v t 4 >0. 4 e |- | f- ! .* t 7

._
*

,
-.

@Y
6m. __.N-

-_ - - - - ..g_.- -

. . . _ -> .
f.- I t I f P f f 9 F .f I $ v 0 I f

t f

d.5_ _..
.- . f_ ._ j . _ ! - g . ; f..._ g . _ p_ . g_ _ .i --- as

-.. . _ _ ,_ _ _ _ _
. .. ... ..-,- . .. - . . . .

- - .
_. .

ee.co.m _

- -- --- - - - e 3W3.Mv f t"1TH P ~ 1NTWWft3- 3cV)(Y3*1 ~ -

D-47

.

. - , ,



Calculation Report Noi . 92-001S-

D.13 Post Test Disassembly

Group I

Test specimen assemblies (i.e., splice plus connected cables) that had been removed from -
test circuits because of failure during the accident test, were located and notice was made
as to potential areas of failure on the individual splice components. The enclosure was
allowed to dry and the specimen sets were removed so that photographs of each specimen -
set could be taken (Ph"ographs D.13, D.14 and D.15). Group I consisted of Specimen
Sets 1, 2, 4, 6, 9, -1. 14-21. -Note the accumulation of water at the bottom of the
junction box.

Upon completion of the inspection, the failed specimen assemblies were subjected to hi-pot
tests to verify that the suspect areas of the splice assemblies were actually' the weakest
points of the individual splice assemblies.

Group II

Upon completion of the post-test functional test, the test specimens (Sets 3, 8 and 13)
visually inspected (Photographs D 16, D.17 and D.18). The NEMA 12 enclosure door
was opened, with the enclosure mounted in the chamber, in order to determine the depth-
of the accumulated moisture in the bottom of the enclosum. The enclosure wr.s then
removed from the chamber and photographs were taken. The weep hole of the enclosure
was unplugged and the accumulated water was allowed to drain' out. The enclosure was
allowed to dry and the specimen sets were removed so that photographs of each specimen
set could be taken.

.
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PHOTOGRAPH D.13

GROUP I POST. TEST INSPECTION
SPECIFIC MOUNTING OF SPLICES

NOTE MOISTURE ACCUMULATION IN BOTTOM OF ENCLOSURE
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GROUP I POST. TEST INSPECTION
SPECIFIC MOUNTING OF SPLICES

'
NOTE MOISTURE ACCUMULATION IN BOTTOM OF ENCLOSURE
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PROTOGRAPH D.15

GROUP 1 POST-TEST INSPECTION
SPECIFIC htOUNTING OF SPLICES

NOTE h!OISTURE ACCUhtULATION IN BOTTOh! OF ENCLOSURE
AND INDICATED FAILED AREA OF SPECIh!EN 21A
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GROUP II POST. TEST INSPECTION
SPECIFIC MOUNTING OF SPLICES
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PHOTOGRAPE D.17

GROUP 11 POST. TEST INSPECTION
SPECIFIC MOUNTING OF SPLICES
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PHOTOGkAPH D.18

GROUP 11 POST-TEST INSPECTION
SPECIFIC MOUNTING OF SPLICES

NOTE MOISTURE ACCUMULATION IN BOTTOM OF ENCLOSURE
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D.14 Qualification Test Anomalies Wyle N.O.A. No. 2 (Reference D.2.1, Pages VI-13 and
14)

During the specified post DBE conditions of the Group I specimens accident simulation,
Specimen Splices I A, 21 A and 21C exhibited leakage in excess of I amp and were
necessarily removed from their respective circuits (Specimen 21C at 9.5 hr., Specimen
21 A at 31.5 hr., and Specimen I A at 36.5 hr.). During the post-test visual inspection, it
was determined that each failed specimen splice was constructed using at least one
Reliance thermofit (Nomex) lead wire and that a burned / darkened area existed on the
braided material of this lead wire on each specimen splice. Additional hy-pot testing
verified that the burned / darkened arca(s) on the braided material of the lead wire (s) were
the weakest points of the specimen splices (Photographs D.19, D.20, and D.21), it was
felt the Specimen Splice 21C had come into physical contact with the enclosure internal
thermocouple No. 4, during the accident simulation, and that this contact was the cause
of the excessive leakage exhibited through the lead wire to ground. This was caused by
application of the initial DBE pressure transient which caused this free-to-swing specimen
to move and come into contact with the enclosure.

Specimen Splices I A and 21 A were determined to have been at least partially immersed
in water (Photographs D.13, D.14 and D.15), upon initiation of saturated conditions,
during the accident simulation thus allowing a leakage path to ground through the lead
wires of the failed splices, it should be noted that Specimen Set Numbers 2,6, 7,14,15
and 20 were constructed using the same Reliance thermofit (Nomex) lead wire and
maintained electrical integrity throughout the accident simulation.
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Specimens 1A and 21A,- using Nomex lead wire supplied by-Reliance
Electric. Company in accordance with their Specification #4824-6-CM,
exhibited excess leakage currents during the accident simulation. - A post-
test examination of these specimens isolated the cause of the excess leakage
current to the Nomex leads (Photographs D.19,-D 20, and D.21), both of :

' - which were immersed during the accident simulation. Specimen 21C excess :-
.

leakage currents was judged to have been inadvertently caused by contact >
'

of the Nomex lead with the metal-sheathed thermocouple in the junction::
box. This happened during the initial;; essure transient which caused the
free-to-swing Specimen 21C to move such that its Nomex cable came into -
permanent contact with the thermocouple. Hence excess ~ leakage current-
was the result and a leakage path to ground occurred via the thermocouple.

D.15 - Conclusion

Based upon the above evaluation, Okonite low voltage power and control splices
are environmentally qualified for BWR/PWR on outside containment while under-
" local submergence."
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GROUP I POST TEST INSPECTION
SPECIMEN SET al
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