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1. 0 Introduction

As prescribed in Browns Ferry Nuclear Plant (BFNP) unit 1

technical specification 4.7.A.2, the leakage of air from the

boundary forming the reactor building primary containment is

limited to 2 percent of containment air mass per day at the

calculated peak accident pressure P . In conformance with Title
a'0,

Code of Federal Regulations, Part 50, Appendix J, Browns

Ferry technical specifications require that reactor building

integrated leak rate„tests be performed as part of the startup

and the surveillance programs to demonstrate continuing leak-

tight integrity.

An inservice reactor building containment integrated leak rate

test (CILBT) was successfulLy completed on Browns Ferry unit 1

oy personnel of the Tennessee Valley Author'ity (TVA) on

February 23, 1980. This test was conducted in accordance with .

a plant approved surveillance instruction, BF SI 4.7.A.2,

which is on file at the plant site. This surveillance instruc-

tion implements the requirements of Browns Ferry unit 1

technical specifications and Appendix J to .10 CFR 50. The

American. National Standard for Containment Testing, ANSI

N45.4-1972, and the proposed American Nuclear Society Standard

for Containment Testing, N-274, provided guidance for the

procedure implemented by the surveillance instruction.

Browns Ferry unit 1 is a boiling-water reactor employing a

steel pressure suppression containment and rated 3,293 megawatts

thermal. The Final Safety Analysis Report"defines the



calculated peak accident pressure P to be 49.6 psig. The
a

reactor building containment is divided into two ma)or

compartments--the drywell, enclosing the reactor and the

forced recirculation system, a'nd a pressure suppression

pool chamber. These 'two compartments are connected by blow-

down pipes that terminate below the suppression chamber pool

level. Vacuum breakers are provided to ensure that the

suppression chamber is never pressurized with respect to the

drywell. For the performance of this containment integrated

leak rate test (CILRT), these vacuum breakers were mechan-

ically locked open to ensure pressure equalization between

the drywell and the suppression chamber.

This report outlines the obgectives, principal events, and

special equipment used and provides analysis of the test

results for the CILRT completed on February 23 on Browns

Ferry unit 1.

2.0 -. Test Purpose and Results

A..Test Purpose

The principal obgective of the CILRT was to demonstrate

the leak-tight integrity of the reactor building contain-
I

ment for return to power operation. For Browns Ferry

unit 1, the leak-tight integrity is defined by technical

specification 4.7.A.2 and the preoperational CILRT to be

that the leakage of air from containment not exceed

0.04437 percent per hour (1.06488 percent per day) of

containment air mass at a"reduced pressure of P /2.



0



Another objective of the CILRT was to determine if any

degradation of the structure forming the containment may

have occurred since the performance of =the preoperational

CILRT. A pretest inspection of the containment surface

was performed to identify the presence of any gross

deformities of the structure. t

In addition to the items already mentioned, a special

inspection of the Contol Rod Drive (CRD) hatch was

conducted at test pressure. The CRD hatch was identified

as an item of noncompliance during the BOP unit 3 CILRT,

conducted Ifovember 21 through 25, lg79, since a temporary

CRD hatch was installed to facilitate pressurization for

that CILRT.

B. Test Results

The leakage rate measured in the 24-hour CILRT was

0.0285 percent of containment air mass per hour (0.6846
4

percent per day) at a reduced pressure of 25 psig. The

observed 95-pere'ent upper confidence limit for:this

measured leak rate'was 0.0288 percent of containment

air mass per hour (0.6922 percent per day). This measured

leak rate represents 64.3 percent of that allowed under

technical specification 4.7.A.2.

After the completion of the CILRT, a supplemental forced

leakage verification test was conducted to check the results

of the CILRT. A "forced leak of 0.8608 percent of contain-

ment mass per day was imposed on the containment. The





leak rate measured for the 4~.-hour verification test was

1.3244 percent of containment air mass "per Qay. Agreement

as prescribed by Appendix J between the CILRT and the

verification test was 0.149 Q which is well within the

+ 0.250 Q required by the technical specification.

A pretest inspection of'he containment surfaces revealed

no abnormal degradation of the reactor building containment

structure.

However, penetrations X-49, X-51, X-203, and X-217 had

spare lines penetrating the containment which did not

meet the requirments of Appendix J to 10 CPR 50. These

lines were capped, strength tested at 65 psig and checked
,1

for leakage using a soap solution. Ho'observable leakage

was detected.

The inspection and leak check of the CRD hatch revealed no

deformation, pull away or observable leakage.

3.0 Conduct 'of Test

Prior to the start of the CILRT, local leaguc rate tests (LLRT)

on the containment closures (hatches, with resilient seals),

bello~rs, and electrical penetrations were conducted in conformance

with surveillance instruction BF SI 4.7.A.2.g-2. LLRT on the

valves forming the boundary of the primary containment were

conducteQ in conformance with surveillance instruction BF SI

4.7.A.2.g-3 with the exception of'alve 71-40. Allvalves

met satisfactory leakage requirements prior to performance of

..4
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the CXLRT. Va1ve 71-40 is installed in a process system which

remained in service during the CIIRT and, therefore, was not
P

sub)ected to test pressure during the CILRT. Following the

CIST this valve was repaired and successfully leak tested.

The single personnel airlock was tested separately in con-

f'ormance with BF SI 4.7.A.2.g-l. A summary of'llLLRT testing

performed since the CILRT in August of'g76 is included in

Appendix B of'his report.

The f'ollowing is a sequence oi'ignif'icant events during the

CILRT.

Date and Time Event

2-20-80 2100

2-20-80 2305

Started pressurization of drywell.

Excessive water accumulation in

2-21-80 1100

2-21-80, 1235

2-21-80 1545

drywell sump. Depressurizing drywe11

to evaluate leakage problem.

Operations f'ound two drain valves

on "A" f'eedwater line open,

Started pressurization of drywe11.-

Completed drywell pressurization.

'tartingstabilization period

and'-21-80

1945

containment leak checks.

After f'our hours of stabilization

began test on sample Ho. 25.

2-22-80 1041 HE-9 is reading 16 below other

DES's in torus. Eliminated ~m
calculations and reweighted HE-8

and 10.



2-22-80 ~ 1720-
1750

Operations pumped down torus

without notifying test director.

This caused a sharp drop in

pressure which caused the leak

rate to drop. Awaiting stabiliza-

tion of leak rate.

2-23-80 1245 Torus water level shows a 1.25-

inch drop, however, there was no

corresponding pressure drop as I<hen

the torus was pumped down.

2-23-80 1950 LI'64-66, a redundant torus water

level instrument, indicates a

constant water level while LI 64-54

indicates a cha'nge in water level

has occurred. Operations reports

that LI 64-54 has a history of

drifting after the torus has been

'2-23-80 2000

pumped down,

Torus water level data willbe

extrapolated,'ased upon previous

data starting with sample No. 262

and continuing until the end of the

test.

2-23-80 2250

2-23-80 2324

2-24-80 0452

Stopped CIIRT at sample 305.

Started verification test.

Completed verification test.





4.0 measurements and Calculations

A. .Test Equipment

Table 1 lists the equipment, range, accuracy, and repeat-

ability. All test equipment was calibrated by the TVA

Central Laboratories or other facilities with standards

traceable to the, National Bureau of Standards. After the

installation of all special test equipment inside contain-

ment, each sensor was'checked for functional operation.
P

Upon-test completion and depressurization, each sensor was

again checked to ensure adherence to calibration.

B. Sensor Location

Table 2 lists the final volumetric weighting factor for

each temperature 'and dewpoint sensor based on a 2-compart-

ment model. Figures 1 through 7 identify sensor locations.

The pressure sensors were divided up so that two sensors

measured drywell pressure through pressure transmitter line

PT 64-50 and two sensors measured torus pressure through

pressure transmitter line PZ 64-21. A fifthpressure sensor

measured the barometric pressure at the test station.

C. Computer-Based Acquisition and Data Reduction System

Containment parameter measurements for 'the Bxowns Ferry

unit 1 CILRT were made and collected by a microprocessor-

based data acquisition system. Thi.s raw data was automatically

presented to a portable minicomputer system for correction

to calibration curves and reduction to"containment leak rate.

Statistical confidence levels of the calculated results

were reported automatically to the test director as the data





was acquired. Figure 8 depicts the functional relationship

of the acquisition and data analysis system.

All calculations performed by the minicomputer system were

in conformance with the procedures outlined in ANS N-274

(draft).

Source listings for all computer programs're on file with

the Division of Nuclear Power, Controls and Test Dranch, in

Chattanooga, Tennessee., Table 3 identifies the principal

function of each computer program.

D. Xnstrument Refection

The data presented in this report reflects the test results

following the deletion of certain instruments. The following

table lists the sensor deleted by location, .as shown in

figures 1 through 7, and the reason for the sensor being

deleted.

Sensor
Location

HE-9

Discussion

This instrument was reading 16 F0

below the other DPE's located in

the torus. Xt is suspected that

the dewcell solution was disturbed

on the instrument.

HE-6 This instrument was reported as

, being out of tolerance by a post-

test calibration check at TVA

Central Laboratories.



Se sor
Loc tion Discussion

HE-4 and HE- These instruments were damaged

when received by TVA Central

Laboratories and a poit-test

calibration check could not be

performed.

5.0 Data Analysis

The previous sections of this report have described the general
l

test conduct, calculation methods, and test equipment. In this

seAion the events and problems that influenced the test results

are discussed and used to draw conclusions on the performance of.

the Browns Ferry unit 1 CIIRT.

A. Discussion of Graphical and Tabular Results

The CILRT was concluded on February 23, 1980, after accumulating

approximately 49 hours of data. The test was extended past

the 24 hour requirement due to several events which arose
(

during the course of testing, One event, in which an

instrument supplying torus water level malfunctioned, resulted

in extrapolation of torus water levels toward the end of

the test. Therefore some data are discussed in terms of

corrected (or extrapolated) and uncorrected data. Figures

9 and 10 are graphs'f the corrected/uncorrected containment

air mass for the CILRT. The graph axes are (&solute air

mass versus test time. The slope of the least squares fit
line to this data is the reported, leak rate. Figures Xl and

12 are graphs of the corrected/uncorrected calculated

-9-



containment air mass leak rates versus test time for the

CILRT. Figure 13 is a graph of containment average pressure

versus test time, and figure 14 is a graph of containment

average temperature versus test time. Also, a listing of

torus water levels (corrected/uncorrected) are included in

tables 4 and 5 and shown in figures 19 and 2O respectively,

A listing of reactor pressure vessel levels are included in

table 6.

Following a minimum stabilization time of 4 hours, the CILRT

was started and had been in progress for approximately 21

hours when an abrupt change in mass, mass leak rate,

temperature, and pressure occurred. These perturbations

'ccurred when Operations personnel pumped down the torus

water level (by about 5 inches) in order to stay within

revised technical specification limits. This abrupt change

in the leak rate required that the test be extended;to allow

the leak rate to stabilize and complete the CILRT with data

comparable to that before the change in conditions occurred.

The leak rate was stabilizing following the torus water level

change when at about 41 hours into the test, another apparent

abrupt change in mass, and mass leak rate was noted (see

figures 10 and 12). Examination of the parameters being

measured indicated that the torus water level had dropped

by about 1.25 inches. This time, however, there was no

corresponding drop in temperature and pressure as had occurred

previously when the torus had been pumped down. This drop

would be expected if on actual level drop had occurred.

Further investigation revealed that the redundant torus

-10-





water level instrument had not registered a change in level

and that no operations had been performed to change the

torus water level'. In addition, Operations personnel re-

ported that the particular instrument supplying torus

water level information to the CILRT computer had a history

of instrument dri'ft subsequent to changes in water level.
*

Based upon this information it was concluded that an actual

change in torus water level had not occurred. Further since

there had been no significant changes in the other parameters

being measured it was concluded that the mass and mass leak
~1

rate had not actually changed. But the computer printout
t

of mass and mass leak rate still reflected the mathematical
)

1

change in volume and thus provided an erroneous inconsistency

in the data.

However, evaluation of'he parameters affected by this event

indicated that existing data could be utilized using a

constantly increasing torus water level, without compromising

the test results. This analysis was based upon the fact

that the torus water level had exhibited a constant rate

of increase throughout the test. This increase in torus

water level during the CILRT is consistent with past test

experience and indicates that the level instrument was

tracking properly. Thus it was reasonable to assume that

the torus water levels subsequent to the instrument drift

could be represented by extrapolation of the preceding data.

In doing so, to ensure that the rate of level rise reflected
5

the current conditions, the torus level rise was averaged





over the samples immediate~ following„the actual torus

pump down through the sample immediately preceding the

instrument drift,(samples 153 through 261). Once the

rate of increase was determined, it was included in the

computer program and, therefore, the computer calculation

from sample 262 through sample 305, which are included in

the CILRT, reflect the extrapolated torus water level.

See tables 4 and 5 for the corrected and uncorrected torus

water levels.

The extrapolation of torus water levels was not utilized

during the verification test. For the verification test

the CILRT torus water level instrument was recalibrated

and placed into service,

During the verification test the torus, water level was

monitored periodically and was found to be increasing

slightly from the level which the instrument indicated

foH.owing recalibration. This provided supportive evidence

that the instrument was tracking properly during the

verification test.

For the verification test, see figure 15 for the mass

versus time plot, figure 16 for the mass leak rate versus

time plot, figure 17 for the average containment pressure

versus time plot, and figure l8 for the average containment

temperature versus time plot.



B. Instrumentation Performance

The instrumentation error analysis of appendix A indicates

that the instrumentation used in the unit l CXLEE vas

extremely accurate in the determination of'he containment

leak rate, and it far surpassed the recommendation of'274

that the measuring system be capable of detecting 0.25 L .

Using the ISG guidelines as developed in appendix A, the

CIEBT duration cou1d be reduced to 8 hours vithout impact

if stable containment conditions vere present.
-t

The loss of four devcells had no significant effect on the

ISG due to the number of sensors employed initially (see

paragraph 4.0.D)."
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6.0 Tabulated Test Results



6.1 25-Psig CILRT
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TEHXESSEE .VALLEY AUTHORITY

COHTAIHHEkT LEAKAGE HEASUREHEHT

TEST SUHHARY

SAHPLE

HOURS AVERAGE

SlkCE TEHPERATURE

START (DEG Fe)

CORRECTED

PRESSURE

(PSIA)

TOTAL HASS

OF AIR

(LBH)

P-T-,P

LEAK RATE

(X PER DAY)

TOTAL TIHE

LEAK RATE

(X PER DAY)

HASS

LEAK RATE

(X PER DAY)

25

26

27

28

29
30

31

32

33

34

35

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

56

57

58

59
60

61

62

63

Oe000

Oe167

Oe333

Oe500

Oeb67

Oe833

ie000
le167
ie333
le500
le667
le833
2e000

2eib7
2e333

2e500

2e667
2e833

3e000

3e167

3e333

3e500

3e667

3e833

4e000

4ei67
4e333

4e500

4eb67

4e833

5e000

5e167

5e333

5e500

5e667
'e833

6e000

6e167

6e333

6e500

6e667

62.3186
62e3877

62e4043

62e4266

62e4207

62e4297

62e4401

62e4252

. 62e4300

62e4155

62e4188

62e4230

62e4187
62e4093

62e4133

62e4214

62e4324
62e4321

62e4356

62e4436

62e4439

62e4544

62e4637

62 4696

62e4731

62e4526

62e4665

62e4875

62e5213

62e5236

62e5325

62e5306

62e5290

62e5399

62e5471

62e5412

62e5470

62e5819
62e5846

62e5910

62e5965

40e1342

40ei370
40ei268
40ei309
40ei347
40ei238
40ei256
40el258
40ei243
40eii84
40eii79
40e1175

40e1119

40eii38
40ei136
40e1090

40eli35
40eii21
40eii06
40ei079
40ei068

- 40e1074

40eli08
40ei070
40ei088
40ei065
40el060
40e0986

40ei023
40e09'99

40e0957

40e0970

40e0963

40e0972

40e0943

40e0926

40e0932

40e0934

40e0951

40e0931

40e0904

62386e98

62383e76
62364e17

62366e84

62374e67
62355e42

62357eh5

62359e31

62355e13

62347e60

62345e81

62343e70
62334e8'9

62338e50
62336eb7

62328e04

62333e57

62330e22

62327e55

6232ie54
62319e56

62317e40

62320e78
62313e89

62314e57

62314e72
62311e36

62296e55

62296e30
62291e77

62282e61

62284e36

62282e31

62281e25

62274e72

62272e71

62272e04

62266e91 „

62268e30

62263eii
62258e05

-x6-

Oe0000000

Oe7431249

4e5214314

-Oe6179937

-ie8059977
4e4442954

-Oe4689420

-Oi'4285819

Oe9663106

ie7368'972

Oe4142109

0.4870533
2e0359876

-Oe8344505 „

Oe4232969

ie9936030
-ie2800336

Oe7744508

Oe6161863

le3910768
Oe4565648

Oe4992630

-Oe7805430

ie5907488
-Oel552150

-Oe0352131

, Oe7764909

3e4220879

Oe0559959

ie0479969
2e1189756

"Oe4044839

Oe4724450

Oe2464835

ie5095508
Oe4652904

Oei544146

iel863155
-Oe3215013

ie2017473

ie1686745

Oe0000000

Oe7431249

2e6326804

fe5493962

Oe7104631

le4568900
lef358694
Oe9124579

Oe9191346

ie0099262
Oe9503417

Oe'9081827

ie0020273
Oe8607716

Oe8295072

Oe9070292

Oe7704461

Oe7706426

Oe7620280

Oe7950584

Oe7781047

Oe7648040

Oe6945794

Oe7334607

Oe6964291

Oe6671721

Oe6713411

Oe7730981

Oe7474903

Oe7578032

Oe8030571

Oe7641143

Oe7549775

Oe7395514

0e 7621177

Oe7536150

Oe7369576

Oe7490405

Oe7208762

Oe7331446

Oe7439780

0.0000000

Qe7442085

2e6329355

ie8458943
Oe9575254

le2019205
ie1105303

Oe9439071

0,8678072

Oe8766502

Oe8601417

Oe8365858

Oe8613623

Oe828730'9

Oe7976353

Oe8030081

Oe765'9329

Oe7404200

Oe7195731

Oe7138940

Oe7069346

Oe6984146

Oeb764709

0.6684678
Oeb547341

Oe6378706

Oe6257683

Oe6366547

Oe6413928

Oebh77280

Oe6623979

0<6676745

Oeb714887

Oe6723398

Oe6770285

Oe6800694

Oe6802332

0.68gbf98'e68$

4912

Oe6807240

Oe68 6522





TEHHESSEE VALLEY AUTHORITY

CGMTAIHMEHT LEAKAGE MEASUREMEHT

TEST SUMMARY

SAMPLE

HOURS

SIHCE

START

AVERAGE

TEMPERATURE

(DEG Fe)

CORRECTED

PRESSURE

(PSIA)

TOTAL MASS

OF AIR

(LBM)

P-T-P

LEAK RATE

(X PER"DAY)

TOTAL TIME

LEAK RATE

(X PER DAY)

MASS

LEAK RATE

(X PER DAY)

66

67

68

69

70

71

72

73

74

75

76

77

82

83

84

85

86

87

88

89
'90

91

92
93

94

95
'96

97

98

99

100

101

102

103

104

6e833

7e000

7e167

7e333

7e500

7e667

7e833

8e000

Ge167

Ge333

8e500

8e667

8e833

9e000

9e167

9e333

9e500
'9e 667
'9e 833

10e000

10e167

10e333

10e500

10e667

10e833

lie000
lie330
lie496
ife663
lie830
ile996
12e163

12e330

12e496
'2e663

12e830

12e996

13e163

13e330

13e496

13e663

62e6084

62e6278

62e6286

62eb183

62e6123

62e6328

62e6301

62e6520

62.6651
62e6439

62e6443

62e6637

62eb600

62e6675

62e6653
62e6621

62e6626

62e6589

62.6682

62e6672

62e6644

62e6677

62e6794

62e6808

62eb922

62eN74
62e7108
62e7137

62e7112

62e7225

62e7248

62e7334

62e7381

62e7569

62e7726

62e7981

62e8180

62e8285

62e8381

62e8812

62e9068

40e0919

40e0895

40e0909

40e0880

40e0849

40e0838

40e0822

40e0842

40e0833

40e0804

40e0810

40e0824

40e0825

40e0802

40e0806

40e0783

40e0728

40e0709

40e0730

40e06N
40e0675

40e0630

40e0667

40e0622

40e0634

40e0648

40e0634

40e0616

40e0617

40e0597

40e0613

40e0625

40e0619

40e0594

40e0612

40e0543

40e0531

40e0533

40e0593

40e0552

40e0553

62257e84

62250e33

62250e57

62246e79

62241.67
62236e41
62233e41

62233e55

62229.52
62225e93

62225e80

62224e67
62223e35

62218e34

62219e82
62215e08

62205ei2
62202e32
62203e32

62192e56

62193e88

62185e45

62188e63

6218ie57
62180e70

62183e15

62176e73

62173e54

62173e37

6216'9e21

62170e02

62170e30

62167e76

62161e23

62lbfe93
62146e83
62143efi
6214ie59
62149.15
62137e53

62133e97
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Oe0497045

le7350955
-Oe0551337

Oe8740006

iei843382
ie2185328
Oe6939157

-Oe0325467

Oe9324921

Oe8290897

Oe0298217

Oe263if83
Oe3056206

fei594802
-Oe3436322

ie0971853

2e3051689 .

Oe6481612

We2324637 .

2e4914N9
-Oe3048738

fe9513316
-Oe7351767

, ie6339372
Oe2016662

-Oe5673363

Oe7511404-

Oe7383986

Oe0407002

Oe962$ 660

-Oe1882420

-Oe0633151

Oe5873410

ie5114759
Wei602073
3e4963510
Oe8618795

Oe3510984

"ie7519720
2e6932728

Oe8244311'e7270461

Oe7509690

Oe7322298

Oe7354077

Oe7453278

Oe7555507
Oe7542033

Oe7378182

Oe7417456

Oe7434502

0.7294517

Oe7204729

Oe7126324

Oe7208535

Oe7015208

Oe7085359

Oe7364289

Oe7348740

Oe7184939

Oe7479302

Oe7306909

Oe7502766

0.7267284
'e7408191

Oe7325116

Oe7128501

0.7f38932
Oe7142123

Oe7045828

0.7081745
Oe6957326

Oe 6853313

Oe6839796

Oe6949485

Oeb837036

Oe7200890

Oe7218643

Oe7171510

Oe6863723

Oe7110227

Oe7123663

Oe6821647

Oe6852228

Oe6856130

Oe6865215

Oe6884847

0e 69173'96

Oe6946427

Oe6955053

Oe6966261

Oe6981753

Oe6979145

Oeb967789

Oe6949923

Oe6942366

Oe6915941

Oe689'9383

Oe6912417

Oe6924586

Oe6919628

Oe6942222

Oe6950653

Oe6975878

OeN77348

Oe6991924

Oe7000350

Oe6988903

0.6980325
Oe6972955

Oe6957878

Oe6'947058

Oeb927562

Oe6902093

0 6877021

Oe6861580

Oe6839706

Oe6847864 .

Oe6856421

Oe68(t0598

Oe68$ 2352

Oe6843277

Oe68)6490



TMESSEE VALLEY AUTHORITY

CBHTAIHHEHT LEAKAGE HEASUREHEHT

TEST SUHNRY

SAHPLE

HOURS AVERAGE

SIHCE TEHPERATURE

START (DEG F>)

CORRECTED

PRESSURE

(PSIA)

TOTAL NSS
OF AIR

(LBH)

P-r-„P
LEAK'ATE

(X PER DAY)

TOTAL TIHE

LEAK RATE

(X PER DAY)

NSS
LEAK RATE

(X PER DAY)

107

108

109

110

111

112

113

114

115

116

117

118

119

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

13>830

13>996

14>163

14>330

14>496

14>663

15>083

15>250

15>416

15>583

15>750

15>916

16>083

16e250

16>416

16>583

16>750

16>916

17>083

17>250

17>416

17>583

17>750

17>916

18>083

18>250

18>416

18>583

18>750

18>916

19>083

19>250

19>416

19>583

19.750
19>961

20>128

20>295

20>461

20>628

20>795

62>9234

62>9512

62>9596
62>'9853

63>0071

63>0340

63>0900

63>1096

63>1324

63>1603

63.1725
63>1913

- 63>2099

63>2271

63>2462

63>2938
63>3105

63>3413
"

63>3694

,63>4010

63>3985

63>3885

63>3890

63>3995

63>4115
63>4363

63>4600

63>5049

63>5471

63>5871

63>6239

63>6620

63>6683

63>7039

63>7163

63>7250

63>7361

63>7418

63.7512
.63>7599
63>7669

40>0591

40>0549

40>0526

40>0600
40>0578

40>0572

40>0590

40>0617

40>0574

40>0545

40>0581

40>0636

40>0548

40>0559

40>0609

40>0565
40>0591

40>0632'0>0609

40>0581

40>0630

40>0619

40>0569

40>0580

40>0594

. 40>0539

40>0617

40>0611

40>0617

.40>0613

40>0666

40>0695

40>0715

40>06&1

40>0670

40>0700

40>0648

40>0647

40>0644

40>0653
'0>0607

62137>42

62126>52
62120>71

62128>52
62122>36

62117>04

62111>68

62113>12

,62102>'95

62094>44

62099>ib
62104>58

62088>53

62087>30

62092>08

62079>13
62081>87

62083>41

62076>20

62067>77

62074>38

62074>35
62066>14

62066>02

62066>93
62053>74

62062>93

62056>19

62051>ib
62045>47

62048>07

62048>03

62049>65

62039>30

62035>49

62038>ih
62026>44

62025>54

62023>01

62022>03

62013>34 ,

-z8-

-0>7995767

2>5248816

1>3466741

-1>8086271
1.4281349
1>2319701

0>4934362
-0>3340743

2>3587732

1>9741201

-l>0939672
-1>2575706

3>7196050

0>2845423

-l>1076782
3>0056460

-0>6367952

-0>3579817

i>6729566
1>9566747

-1>5337793

0>0063413
i>9043312

0>0289925

-0>2112179
3>0586672

-2>1325438

1>5629085

1>1680403

1>3192945

-0>6027005
0>0099745

-0>3761059
2>4010832

0>8855594

-0>4876325

2>7207646

0>2077243

0>5874819

0>2286000

2>0173168

0>6941889

0>7158747
0>7232299

0>6938631
0>7022351

0.7081987
0>7021597

0>6908472

O>7087628

0>7221969
0>7030264

'>6825619

0>7138695

0>7094532

0>6910532

0.7141675
0>7007520

0>6903408

0>6998457

0> 7118986

0>6904889

0>6840017'>6953680

0.6891658
0>6808792

0>7024577

0>6769106

0>6847822

0>6890240

0>6945133

0>6832091

0>6773811

0>6683530

0>6829857

0>6846541

0>6722524

0>6&90&46

0>6851227

O>6842994

0>6806076

0>6912298

0>6836906

O>6842104

0>6853086

0>6843676
0>6&40510

0>6841006

0>6838257

0>6828195

0>6830329

0>6&41722

0>6840668

0>6825259

0>6&31870

0>6835289

0>6827385

0>6834194
0>6832044

Os6824255

0>6822384

0>6828259

0>6822625

0>6812068
0.6809006

0>6802699

0>6791851

0>6793852

0>6781321

0>6773895

0>6769300

0>6767?46

0 6761108
0>6751888

0>6737786

0>6732072

0>6727811

0>6717236

0>6715720

0>6711662

0>6708773

0>6703491

0>67P4082



TEKHESSEE VALLEY AUTHORITY

COHTAIHHEHT LEAKAGE HEASUREHEHT

TEST SUHHARY

SAHPLE

HOURS AVERAGE

SIR CE TEHPERATURE

START (DEG Fe)

CORRECTED

PRESSURE

(PSIA)

TOTAL HASS

OF AIR

(LBH)

P"T"P

LEAK RATE

(X PER DAY)

TOTAL TTHE

LEAK RATE

(X PER DAY)

HASS

LE)K RATE

(X PER DAY)

1 48
14'9

150

151

152
153

154

155

156

157

158

159

160

1&1

166

167

168

169

170
'171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

20e9&i

2lei28
21e295

2ie4&1
21e628
2le795
21e9&i
22ei28
22e214

22e295'2e46'1

22e688

22e795

22e961

23ei28
23e295

23e461

23e628

23e795

23e9&1

24ei28
24e295

24e4&1

25e552

25e699

25e866

26e032

26e199

26e366

26e533

26e699

2&e866

27e033

27ei99
27e36&

27e532

27e699

27e866

28e033

28ei99
28e36&

63e7592

63e7586
63e7604

63e&326

63e5808
63e5662

63e6914

63e7493

63e7681

63e7802

63e7950
&3e8403.

63.8409
63e8566

63e7882

63e8435

63e9060

63e9512

63e9923
'4e0474

64e0995

64ei309
64ei58&
64e2622

64e2667

&4e2583

64e2487

64e2298

64e2135

64el886
64e1601

64eii73
64e0970

64e0938

64e0910
64e0865

64e0807

64e0789

64e0697

64e0746

64eO&hi

40e0590

40e0583
40e0601

39e9213

39e7723
39e5988

39e6018

39e5986

39e5999

39e5978

39e5968

39e5934

39e5927

39e5891

39e5820

39e5851

39e5872

39e5886

39e5898

39e59&2

39e5999

39e6030

39e&047

39e5868

39e5926

39e5806

39e5752

39e5668

39e5623

39e5550

39e5472

39e5405

39e5378

39e5465

39e5356

39e5302

39e5258

39e5297
39e5215

39e5176

39e5171

62010e40

&2010e41
62018el3
6208&e24

&2133e02

62120e90

62110e08

62097e30

62096e61

62087e34

6208&e79

62072e48

62072e07

62063e70
62059e83

62056e80

62051.56
6204&e68

62042e65

62044e95
62042e55

62042e77

62040e89

61995e03

62003e00

61983e25

61974e83

61962e53

61958e36
61947e34

61938e06

61932e47

61929e99

61944e41

6192&e28

61916e98

61910e06

61916e30
61903e98

&1896e68

61896e01

-19-

Oe6813706

-Oe0009068
-le7946936

-15e8095026
-10e8528795

2e8098805

2e5083537

2e9631052

Oe3104047

4e4185424

Oei286808
2e4422777

Oel468897
ie9414039
Oe8992958

Oe7017121

ie2169609
le1315937
0.9353004

-Oe5332312

Oe5555767

-Oe0498771

Oe4350510

ie6271056
-2e0975523

4e5863824

le9570547
2e8572440

Oe9688663

2e5603137

2e1570964

le3008103
Oe5756531

-3e3542018
4e2139850
2el&23724
le6093256

-ie45225'9l
2e8653941

ieN87102
Oe 1563471-

Oeb'911190

Oe6856584

0.6663350

Oe5390728

Oe4517104

Oe4N6518

Oe4850472

Oe5036082

Oe5028581

„Oe5170298

Oe5141444

Oe5332686

Oe5314526

Oe541&188

Oe5441620

Oe5452627

Oe5499901

Oe5540487

Oe5566841

Oe5491254

Oe5491489

Oe5450423

Oe5442764

Oe5901033

Oe5747826

Oe&004573

Oe6090595

Oe6232455

Oe6253881

Oe6374357

Oe6468249

Oe6508229

Oe6503335

Oe6259516

Oe6476284

Oe6566989

Oe6623598

Oe6497816

Oe6628299

Oe6688731

0.6&58552

Oe6704832

Oe6702486
Oe6691600

0.6&2245&
Oe6515898

Oe6421968

Oe6338173

Oe6266698

Oe6197835

Oe6138464

Oe6080751

Oe6032488

Oe5985265

Oe5944599

Oe5906257

Oe5870124

Oe5837920

Oe5807627

Oe57804&1

Oe5750620

Oe5722093

Oe5692739

Oe5664250

'e5654073
Oe5638210

Oe5633804

Oe5633773

0.5640013

Oe5646053

Oe5658166

Oe5&72548

Oe5688700

Oe5703873

Oe5709776

Oe5723289

Oe5740249

Oe5758919

Oe5771791

Oe5789329

Oe5808982

Oe582669b
I



TEHHESSEE VALLEY AUTHORITY

COHTAIHHEHT LEAKAGE HEASUREHEHT

TEST SUHHARY

SAHPLE

HOURS AVERAGE

SINCE TEHPERATURE

START (DEG Fo)

CORRECTED

PRESSURE

(PSIA)

TOTAL HASS

OF AIR

(LBH)

P"T-P

LEAK RATE

(X PER DAY)

TOTAL TIHE

LEAK RATE

(X PER DAY)

HASS

LEAK RATE

(X (ER DAY)
I,

18'9

190

191

192

193

194

195

196

197

198

199

200

201

202

203
204

207

208

209

210

211

212

213

214

215
216

217

218

219

220

221

222

223

224

225

226

227
228

229

28e533

28o699

28o866

29o032

29.199
29o366

29o533

29o699

29e866

30o033

30oi99
30o366

30oS32

30o699

30o866

3ie033
3ioi99
31o366

31o533

31o699

3lo866
32o032

32oi99
32o366

32o533

32o&99

32o866
33e033

33o199

33o366

33.532
33o699

33oB&6

34e033

34oi99
34e36&

34e533

34o699

34o866

35e032

35oi99

64o0515

64o0389

64o0486

64o0478

64o0266

64o0258

64o0245

64o0270

64o0131
64e021&

64o0289

64o0525

64e0573

64o060&

64o0518

64e042&

64o0399

64o0357

&4o0453

64o0445

64e0381

64o0367

64o0116

63o9809

63e9507

63o9408

&3o9242

63o9193

&3e5'103

63o9043

63e9022

63e9065

&3o8957

63o8989

63o9037

63o9139
'63o8974

63o9102

63o9186 ,

63o5'417

63o9710

39o5207

39o5111

39o 5103

39e5102
39o5017
3'9o4968

3'9o4998

3'9o4949

39o4891

39o4843,
35'o4808

39e4820

39o4791

39o479&

39o4747
35'e4790

39e47&7

39eh805
35'o4844

39o4820

39o4790
35'e4751

39o4756

35'o4&71

39o46S7

39e4625

35'oh595

39e4610

39o4513

39o4514

39o4467

39o4472

39o4445'5'o4434

39o4417

39o4409
35'o4417

39e4412

35'e4413

39e4404

39o4434

61903oi5

61889o02

61885o29

61884e58

61873obb

61863o&3

61868e62

61858e63

61851o34

61840e73

61833o41

61831 e97

61824o09

61824e96

61817o98

61823e73

61820e05

6182&e54

&1831o54

&1826oii
61821o54

61813o38

&1817oi5
6180&o81

6180&o38

6180le89
61797o90
6180ie16

61784o77

61786o23

61776o93

6177&o28

61772o63

61768o58

61764o73

61762oil
61763o52

61760o47

61758o90
&1753o77

61754o32

-20-

"lo6616559

3e2874892

Oe8677203

Ooi663766
2o53'97408

2e3360758
-iei&2SB&3

2e3271718

ioN54081
2e4701908
io70495'68

Oo3355778

io8353608

-Oo2028323

io6271&75
-lo3408270

Oo8591031

-io5117112
-iol&51028

lo2&57433

le0632433
lo9002874

-Oo8778793

2o4101140
Oo0991700

ie04&8708

Oo930$ 172

-Oo7598061

'o8209460
-Oe3403927

2oi681848
OoiS01923

Oo850$ 554

Oe9449118

Oo89721&4

Oo 61214'92

"Oo3295915'o7114S52

Oe3651101

fo19&1724

-Oo1283943

Oo6523318

Oe6674834

Oe6685998

Oo6657097

Oo6762931

Oo6856019

Oo675223S

Oe6843832

Oo6899438
Oo&95'7087

Oo7051731

Oo7031274

Oe7092173

Oo7042742

Oe7091773

Oe65'82297

OeN90473

Oo6873761

Oo6776370

Oo6806691

Go&826207

Oo6888652

Oo&807948

Oo6895844

Oo&865S40

Oe&883404

Oe6895235

Oe&822448

Oo6978179

Oe&926467

Oo&95'8750

Oe6971483

Oo&978627

Oe6'990273

Oe699949&

Oo6994943

Oo6945420

OeN45891
OoN29960
Oo&953321

Oe6914368

0.5839279

Oo5856674

Oo5874380

Oo5890806

Oo5910SBO

Oo5932502

Oo5950565

Oo5971212

Oo5992867

Oo6017777

Oo6043930

Oo&068115

Oe&093486

Oo6116940

Oo6141105

Oo6161332

Oo&181093

Oo6196758

Oe&208914

Oo&22162S

Oo6234469

Oe6248941

0 6260856

Oe6274719

Ooh(87185

Oo6300791

Go&313384

Oo6323962

Go&$39370

Oe&352391

Oe&367376

Oo6381330

Oo6394602

Oo6408463

Oo&421955

Oe6435083

Oo&44&657

Oo&457332

Oe6468289

Oe6478941

Oo6488166



TEHHESSEE VALLEY AUTHORITY

COHTAIH)(EHT LEAKAGE HEASUREHEHT

TEST SUHHARY

SAHPLE

HOURS AVERAGE

SIHCE TEHPERATURE

START (DEG F<)

CORRECTED

PRESSURE

(PSIA),

TOTAL )(ASS

OF AIR

(LB)f)

P-T-P

LEAK RATE

(X PER DAY)

TOTAL TIHE

LEAK RATE

(X PER DAY)

tfASS

LEAK RATE

(X PER DAY)

230

231

232

233

234

235

236
237

238

239

240

241

, 242
243

244

245

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266
267

268

269

270

35<366

35<533

35<699

35<866

36<033

36<199

36 366
36<532

36<699

36<866

37<033

37<199

37<366

37<533

37<699

37<866

38<032

38<199

38<366

38<532

38<699

38<866

39<032

39<199

39<366

39<532

39< N'9

39<866

40<032

40<199

40<366

40<532

40<699

40<866

41<032

41<199

41<366

41<532

41<699

41<866

42<032

63<9875

63<9992

64<0286

64<0190
64<0272

64<0321

64<0375
64<0490

64<0433

64<0297

64<0381

64<0451

64<0686

64<0684

64<0706

'64<0727
64<0872
64<0'931

64<1228
64<1489

64<1541

64<1646

64<1704

64<2049

64<2322

64<2548

64<2203

64<2075
'4<2099
64<2082

64<2013

64<1865

64<1883

64ii817
64<1768

64<1759

64<1618

64<1700

64<1882

64<2156

64<2484

39<4425

39e4429

39<4377

39<4380
39<4329
39<434'9

3'9<4293

39<4344

39<4324

39<4247

39<4278

39<4281

39<4304

39<4259

39<4230

3'9<4233

39<4218 .

39<4223
3'9<4212

39<4208

39<4267

39<4242

39<4189

39<4220

39<4222

39<4232

39<4152

39<4151

39<4174

39<4177

39<4108

39<4075

39<4077

39<4027
39<3978

39<3949

39<3961

39<3916

39<3978

39<3985

39<3995

e

61749<74

61747<59

61736<15

61736<84
61726<42

61729<11

61720<23
61725<73

61723<08

61712<12

61716<19

61715<68

61715<32

61707<55

61702<84

61702<36
61698<30

61698<36

61692<79

61687<62

61N6<31
61690<80

61682<36

61682<46

'1678<70
61675<72

61668<53

61668<84

61671<36

61672<45

61661<75

61656<72

61656<32

61648<63
61640<89

61636<03

61639<30

61630<67

61637<64

61635<18

61632<24

-2l-

1<0687085

0<5017720

2<6688731

-0<1613104
2<4292300

-0<6271132

2.0706155
-1<2844347

0<6194876

2<5578122

-0<9503944

0<1185149

0<0847844

1<8123071

1<0986954

0<1120960
0<9483315

-0<0136938

1<3003926
1<2059115

-2<0293670

1<2858444 .

1<9707218

-0<0246281

0<879)426
0<6941895

1<6794434

-0<0729886
"0<5872325

,

-0<2545361

2<4969635

1 <1755120

0<0930783

1<7948887
1<8079633

1<1357702

-0<7640458

2<0152457

-1<6286454

0<5741604

0<6879117

0<6931632

0<6922411

0<7013394

0<6973394
0<7052355

0<6991333

0<7053207
0<6963080

0<N59291

0<7042214

0<6968188

0<6942227

0<6915010

0<6963929

0<6981182

0<N55325
0<6965945

0<6935002
0<6960737

0<6982215

0<6865753

0<6890835
0<6944637

0<6914083

0,6921638
0<6921391

0<6962050

0<6929935

0<6876900

0<6837965

0<6911631

0<6930991

0<6906381 .
0<6950574
0<6994898

Oe7012003

0<6953351

0<7005365

0<6913082

0<'6908144

0<N07701

0<&498235

0<6507465

0<6519123

0<6529374
0<6541154

0<6551288

0.6562894
0<6572134

0<6580586

Oe6591209

0<659956'9

0.6607410
0<6613583

0 6621845

0<6629596

0<663&851,
0<6644295

0,6&50155
0<6657307
Oe6664832

0<6668710

0<6&73865

0<6&79825

0,&684940

0.6690035
0'<6695498

0<6701316

0<6706700

.0<&710137

0<6712446

0<6717009

0<6722270

0<6726025

0<6731192
0<6737712

0<6743786

0<6748739

0<6754988

0<6758446

0<6762203

0<6765587





TEHHESSEE VALLEY AUTHORITY

COHTAIHMEHT LEAKAGE MEASUREMEHT

TEST SUMMARY

SAMPLE

HOURS AVERAGE

SIKCE, TEMPERATURE

START (DEG Fe)

CORRECTED

PRESSURE

(PSIA)

TOTAL MASS

OF AIR
(LBM),

P"T"P

LEAK RATE

(X PER DAY)

'OTAL TIME

LEAK RATE

(X PER DAY)

MASS

LEAK RATE

(X PER DAY)

271

272

273

274

275
276

277

278

279
280

281

282

283
284

285

286

287
288

0
291

292

293

294

295

296

297

298

299
300

301

302
'03

304

305

42e199

42e366

42e532

42e699

42e866
43e032

43el99
43e366

43e532
43e699

43e866
44e032

44ei99
44e366

44e532

44e699

44e86&
'6e&16

4&e783

46e950

47eif6
47e283

47.450
47e616

47e783

47e950

48eilb
48e283

48e450

48e616

48e783
48e950"

49eii6
49e283

49e450

64e2'915

64e331'9

64e3760

&4e4210

64e4446
64e4387

64e4143

64e4215

&4e4386

64e4743

64e5098
64e5518

64e5825

64e5923

&4e5901

64e5984

64e6048
64e&101

64e6150

64e6077

64e5971

64e5978

64e6378
64e&653

64e6713

64e67&8

64e6663

64e6780

64e6791

64e&990

64e7015

64e7002

64e7353

64e7629

64e7788

39e3965

39e3999

39e4028

39e4037

39e4038
39e4028
3'9e3983

39e4014
3'9e4027

39e4034

39e4053

39e4079

39e4116

39e4074

39e4083

39e4045

39e4031

39e3909

39e3893

39e3866

39e3830

39e3871

3'9e3877

39e3888

39e3862

39e3853

39e3822

39e3829

39e3827
3'9e3773

39e3795

39e3765

39e3823

39e3792

39e3801

- 61621e55

6162ie42
6161'9e93

61615e20

&161ie51
61609e45

61&04e04

6160&e71

61605e84

6f601e82
61599ef7
61596e81

61597e52

61588e46

61589e56

6158ie80
61577e91

61552e51

61548e75
'1544e43

61539e47

61545e36

61540e86

61538e58

61533ei9
61530e41

61526ei6,
61525e01,
61523e89
61512e23

61514e84

61509e53

61513e81

61505ei3
61503e96

2e4985926

Oe0301142

Oe3478739

ief060417
Oe8&20108

Oe4809930

1.2&57399
-Oe6247057

Oe2017225

Oe'9406843

Oe6198210

Oe5507710

-Oei652382
2eli910'94

-Oe2583908

ie8160919
Oe9081605

Oe5655575

Oe8779457

le0110309
lei&03925

"ie3778059 .

le0531392
Oe5336288

le2607976

Oe&515836

Oe9939587

Oe2687061

Oe2624574

2e7273765

-Oe6110033

ie2439059
-ie0010637

2e0332716

Oe2715409

Oe6977890

Oe&951602

Oe6937829

Oe6953394

OeN59459

Oe6950899

Oe6'972302

Oe6921810

OeN02930
Oe6912028

Oe6909018

Oe6903453

Oe6871259

Oe6924034

Oe6888562

Oe6929717

Oe6937274

Oe6886380

Oe6892708

Oe6903645

Oe6919723

Oe6847443

Oe6859881

Oe6854292

Oe&873759

Oe6872204

Oe6882354

Oe6867740

Oe&853023

0'e6921755

Oe&877536

Oe6895877

Oe6838967

Oe6883628

Oe6869445

Oe6770549

Oe6774794

0 &778655

Oe&782142

0,6786507
Oe6790487

0.6794700

Oe6797941

Oe&800528

Oe&803070

Oe6805857

Oe&808019

Oe6810131

Oe6812763

Oe6814507

Oe6817304
'e6820576

Oe682273'9
'

Oe6824844

Oe6826628

Oe6829134

Oe6830048

Oe6830926

Oe6832015

Oe6833552

Oe6834795

Oe6836225

Oe6837603
'

Oe6838459

Oe6840&50

Oe6841856

Oe6843457

Oe6843880

Oe6845143

Oe6846346





6.2 25-Psig Verf.i%cation
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TENNESSEE VALLEY AUTHORITY

CONTAIHNENT LEAKAGE NEASURENENT

TEST SUNNARY

HOURS AVERAGE

SANPLE SINCE TENPERATURE

START (DEG Fo)

CORRECTED

PRESSURE

(PSIA)

TOTAL NASS

OF AIR

(LDN)

P-T-P

LEAK RATE

(X PER DAY)

TOTAL TINE

LEAK RATE

(X PER DAY)

NASS

LEAK RATE

(X PER DAY)

2

3
4

5

6

7

8

9

10

11

12

13

f8
19

20

21

22

23

24

25

26
27

28

29

30„

31

32

33

34

35

36

37

38

39

40

Oo000 64o7341

0.117 " 64o7379

Oo233 64o7569

Oo350

Oo467

Oo583

Oo700

Oo817

Oo933

io050

64o7642

64o7555

64o7439

64o7558

64o7678

64o7804

64o7950

lo750
lo867
io983

2o100

2o217

2o333

2o450

2o567

2o683

2o800

2o 917
3o033

3oi50
3o267

3o383

3o500

3o617

3o733

3o850

3o967

4o083

4o200

4o317

4o433

4o550

64o7354

64o7179

64o6965

64ob898

64o6816

64o6776

64oh658

64obb51

64o6764
64o6680

64o6584
64o6516

64o6598

64o6692

64o6526

64o6360

64ob397
'4o6477

64ob562

64o6629

64o6598

64.6551
64o6480

64o6595

64o6615

lolb7. . 64o7915

lo283 . 64o7899

io400 '4o7626
io517 64o7607

lo633 64o7470

39o3443

39o3415

39o3412

39o3423

39o3368

.39o3339

39o3342

39o3294

39o3278

39o3275

39o3257

39o3230

39o3198

39o3132

39o3137

39o3065

39o3041

39o3017

39o3013

39o2950

39o2958

39o2894

39o2879

'9o2871
39o2840

39o2814
39o2803

39o2755

39o2759

39o2730

39o2702

39o2654

39o2621

39o2607

39o2581

39o2516

39o2543

39o2503

39o2490

39o2498

61821o66

61816oi5
61814o06

61814o93

61806o59

61804o05 .

61802oii
61792o51

61788o94

61786o22
61783o44

61778o65

61776 76

61765o93

61768o81

61758o74

61756 olb
61754o03

61754o80

61745o43

61746o80

,
61738o81

61735o62

61732o95
61728o09

'61724o34
bf723oi5
61714o90

61714ob9

61710o41

61707o46

61700o01

61692o52

6168'9o 43
61684o98

61674o55

61679 oi4
61673o64

61670o79

6167io58

Oo0000000

lo8344965
Oo6950908

-Oo2873661

2o7734990

Oo8459330

Oo6463533

3o1954527

loi879553
Oo9066769

Oo9262302

lo5937059
Oo6284045

3o6066053
-Oo9577658

3o3506956 ,

Oo8589661

Oo7106289

-Oo2562068

3o1237125,

Wo4582141

2o6599202 .

io0636392

Oo8892328

1 o 6184270

io2526298
Oo3958655

2o7468183

Oo0703290

io4287248

Oo980$ 699

2o4833074

2o4985838

io0305629
io4815670
3o47'90633

-lo5313075
lo8359910
Oo9487731

-Oo2619673

Oo0000000

io8364304
io2669618

Oo7419285

io3182695

lo3231603
io3016226
lo3554989
io3324726

io3615512

lo3196753

io3141596
io3119823

lo3046920

lo3276845
lo3273404
io3294678

io32$ 9272

io32$3928

Oo0000000

io8344'964

lo2645391
Oo7473844

io2537382,
lo1720974

,io0844656
io3858234
io3610077
lo3104863
io2720166
io3011861
io2450992
f,o4265083

lo2563028

io3958110
io3622117
io3238479
lo2360367
io3351856
'io2455649

lo3127972
lo3014098

lo2834395
fo2973078

lo2954453 io3100322
lo2608304 io3011431

io3157336
io2712618 lo2992686

io2766050 - io2953659

lo2666874
io3058060

lo3429174

lo3333893
lo3376565

io3986046
lo3173389
io3312496
io3211272
io2805612
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CONPVTZR BASE ACQUISITION AND DATA REDUCTION SYSTEM
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GURE 10
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GURE 17
Verification Test
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'.feasured
Parameter

'tanufacturer
and

'<odel -:!o.

Aooroximate
Number

Used Ins trument ~Sec ifica tion

Containment
Temperature

Leeds i ':ort'.syrup
.fodel 'lo. 178055

30 Range:
Accuracy:
Repeatability:

0-250oF
+O.loF
+0.01 F

Containment
Pressure

'.fensor Corooratinn
.'fodel No. 10100-001

Range:
Accuracy:
Repeatability:

0-100 psia, 400,'JOO counts F.S.
+i).015% reading
+0.0005% reading

Containment
Dewpoint

Analog to
Digital
Converter'nxboro

Corporation
Model No. 2701 RG

Acurex Coro.
Autodata Nine

10 Range:
Accuracy:
Repeatability:

Accuracy:

-50 to +142 F
+1 F. dewpoint
+0.10 F

+0.001 F dewpoint
+0.001 F temperature
+1 count pressure

Atmospheric
Pressure

Nensor Coro.
Model No. 10100-001

Range:
Accuracy:
Reoeatability:

0-30 psia, 400,000 counts P.S.
+0.015% reading
+0.0005% reading

Verification
Flow

Pischer-Porter Rotameter
3/8" Nodel No. FP3F-3/8-25-5
1" Model No.'PP135"G-10/55

~ OR
Teledyne-Hastings Nass
Flowmeter
Hodel No. AHT;5 with H-3',
Transducer

Range:

Accuracy:

Range:
Accuracy

3/.8" tube 0-90,000 SCC."f;
1" tube 0-230,000- SCC."f

+1% F.S.

0-5 SCRf
+1% F.S.

Mensor.
Chamber
Temperature
Suppression
Chamber water
Level

Reactor Vessel
frater Level

Princo
ASTH 19L

Plant Process Transmitter
'fndel LT 64-54

Plant Process Transmitter
Model LT-3-58

Range:
Accuracy:

Range:
Accuracy:

ange:
Accuracy:

49 to 57 C

+0.12 C

+25 -inches of ~ater
+5% FS.

0-60 inches of water
+5% F.S.



TABLE 2
VOLUMETRXC WEIGHTXNG GROUPS

Segment
Number

Temperature

IIIIII
IV
V
VX
VXX
VIII

De@point

I&II
IXI
IV, V, VI~ VXI
VIII

Number
of

Transducers

1
8
8
4
1
1
1
6

1
1
2

"2.

Segment
Volume

8,300. &r
'0,299.72

55,908.76
30,862.61
5,585.39
8,101.92
7,545.95

533 240,00

58,600.59.
55,908.76
52,095.87

133,240.00,

Volumetric Weight
Per Sensor By

Compartment (Percent)
See Note

4.9824
3 7739
4.1947
4.6311
3~ 3525
4.8629
4.5292

'6.6667

35. 17
33.56
15.63
50.0000

Note: Segment VXIX consists of the suppression chamber and is
considered here as a independent volume from the drywell.
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~TABZZ
CONTAINMEHT LEAKAGE

MINICOMEVTEZ ROUTINE SUMMARY

Routine Name

a. Automatically scauire, store,
and correct raw data to
calibration curves.

b. Calculate volumetric weighted
containment air mass and leak-
rate as defined by AN8 N-274
(draft).

c. Print for each sample a summary
with average par6meters and
containment leak rate.

Provide a summary for all samples
from test start of average parameters,
including calculated containment
leak rate.

~ TALLY a. Calculate stat'istical
confidence'evels

for the measured leak
rate from the test start.

b. Provide a summary comparison
of reportable leak rates as
defined by MS N.W4 (draft).

BASE a. Allow test director to change
the sample considered the test
base.

b. Provide a summary for each
sample leak rate recalculated
with a shift in the test base.



Tmrz 4
SUPPRESSION CHAMBER MATER LEVELS

Corrected

SAHPLE SC LEVEL
NUHBER ( INCHES)

SAMPLE SC LEVEL
NUHBER ( INCHES)

SAMPLE SC LEVEL SAMPLE SC LEVEL
NUHBER (INCHES) NUHBER (INCHES)

SAHPLE SC LEVEL
NUHBER (INCHES)

25
30
35
40
45
50
55
60
65
70
75
80
85
5'0
95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
15'0
195
200
205
210
215
220
225
230
235
240
245
250
25S
260
265
270
275
280
285
25'0
295
300
305

-lo53
-lo51
-loSO
-1 o48
-lo46
-io44
-fo42
-lo40

, -lo38
-lo36
-io33
-io31
-io28
-1 o26
-lo24
-lo22
-io20
-lol7
-lo14
-lo12
-io10
-lo07
-lo05
-lo03
-lo00
-1.02
-5o43
"5o41
'-5o 39

5o37
-5o31
-5o29
"5o27

5o25
5o22

"5o20
-5ol7
-5.14
-5o12
-5o10
-5o07
"5o05
-5o02
-So00
-4o97
-4.5'4
-4o92
-4 o 5'0
-4o87
-4.84
-4o82
"4o79
-4o77
-4o70
-4o67
-4o65
-4.63

26
31
36
41
46
51
56
61
66
71
76
81
86
5'1
5'6

101
106illlib
121
126
131
136
141
146
151
156lbl
166
171
176
181
186
191
196
201
206
211
216
221
226
231
236
241
246
251
256
261
266
271
276
281
286
291
296
301

-io53
"io51
-1 o

45'lo47

-lo45
"io44
-lo42
-1 o

35'io37

-fo35
-io33
-1 o31
-io29
-lo27
"io24
-Io21
-ioi9
-1.17
-lol4-loll
-io09
-lo07
-lo04
"lo02
-io00
"2o49
-5o43
"5o41
-5.39
-5o34
5o32

"5 o
25'5o26

-5o24
-5o 21"
-5o18
-5ol7
"5oi4
"5oi2
-5o09
-5o07
-5o04
-5o02
-4 o 5'9
-4o97
-4o94
-4.92
-4o89
-4o86
"4o84
-4o81
-4o79
-4o77
"4o69
"4o67
-4o65

27
32
37
42
47
52
57
62
67
72
77
82
87
92
97

102
107
112
117
122
127
132
137
142
147
152
157
162
167
172
177
182
187
15'2
197
202
207
212
217
222
227
232
237
242
247
252
257
262
267
272
277
282
287

* 25'2
2'97
302

-io52
-ioSi
-io49
-lo47
-io45
-fo44
-io41
-lo39
-io37
-io35
-io32
-le30
-io28
-lo25
-lo23
-lo21
-loi9
-lo16
-iol4-loll
-lo08
"io06
-fo04
"fo02
-Oo99
"4o00
"5.41
"5o40
-So38

5 '3
"5o30
-So28
"5o26
-5.23
-5o21
-5oi9
-5o17
-5ol4
-5oil
-5o08
-So06
-5o04
-5o01
"4o99
-4o96
"4o94
"4o91
-4o88
-4o86
-4o83
-4o81
-4o78
"4o76
-4.69
-4o66
-4o64

28
33
38
43
48
53
58
63
68
73
78
83
88
93
98

103
108
113
ffB
123
128
133
138
143
148
153
158
163
168
173
178
183

- 188
'193
198
203
208
2f3
218
223
228
233
238
243
248
253
258
263
268
273
278
283
288
293
298
303

"io51
"fo50
-ie48
"fo47
"io45
-fo43
-lo41
-lo38
"io36
"fo35
-io31
"lo30
-1.27
-lo25
-io22
-lo20
-io18
"lof5
-loi3-loll
"lo08
-lo06
-1.04
"lo01
-Oo99
"5o44
-5o42
-5o40

5 '7
-5o32
-5.30

5 '7
-5e25

5e23
-So20
-5o 18
"5ol6
-'So 13

, -5oli
"5o08
-5.06
-5o03
-5o01 .

-4o98
-4o96
"4o93
-4o90
"4o88
-4.85
-4o83
"4o80
"4o78
-4o71
-4.68
-4o66
-4o64

25'4

39
44
49
54
59
64
69
74
79
84
89
5'4
5'9

104
109
114
119
124
12'9
134
135'44

149
154
159
164
169
174
179
184
189
194
199
204
209„
214
219
224
229
234
239
244
245'54

255'64

.269
274.
279
284
289
25'4
295'04

-loS2
"1.50
"lo48
"le46
-lo44
"1.43
-lo40
"lo38
"lo36
"lo34
"le31
-fo29
-lo27
"io24
-1.22
"1.20
-loi7
"ioi5
-1 ~ 13
"1 o 10
-le08
-lo05
-io03
-1.01
-Oo99
-5o44
"5o41
-So40
"5o37
-So32
-5o30
-5o27,

5 '5
-5e22
-5o20
-5o17
"5oi5
-5ol2
-5eiO
-5.08
-5o05
"5o02
"5o00 .

"4.98
-4o95
-4.93
-4.90
-4o87
-4o,8S
-4o82
-4o80
-4o78
-4o70
"4o68
-4o66
-4o63
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SUPPRESSION CKAHBER MATER LEVELS

Uncorrected

SAMPLE, SC LEVEL SAMPLE SC LEVEL
NUHBER (INCHES) NUHBER (INCHES)

SAHPLE
NUMBER

SC LEVEL
(INCHES)

SAHPLE SC LEVEL
NUHBER ( INCHES)

SAMPLE SC LEVEL
NUHBER (INCHES)

25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

100
205
110
1 1.5
120
125
130
135
240
145
150
255
160
165
170
175
180
185
190

200
205
210
215
220
225
230
235
240
245
250
2S5
260
265
270
275
280

~ 285
2'90
295
300
305

-i»53
-i»51
-i»50
"1»48
"1»46
-l»44
-1»42
-2»40
-l»38
-l»36
-1»33
-i»32
-2»28
-i»26
-1'» 24
"1 »22
-i»20
-i»17
-1.14
-1 e 22
-1» 20
-2 07
-i»05
-1'e 03
-1»00
-i»02'5»43

-5»41
-5»39

5»37
-5»31
-5.29

'5»27

-5»25
5»22

-5»20
-5»17
-5»14
-5»12
-5»10
-5»07
"5»05'5.02
"5»00
-4»97
-4»94
"4»92
"4»90
-6»13
-6»12
-6»12
-6»ji
-6»13
"6»72
"6»71
-6»71
-6»71

26
31
36
41
46
51
56
61
66
71
76
81
86
91.
96

101
206
111
116
121
126
131
136
141
146
151
156
161
166
171

'76

181
186
191
196
201
206
211
216
221.
226
231

,236
241
246
251
256
261
266
271
276
281
286
291
296
301

-i»53
-1.51
"i»49
"2»47
-l»45.
-1.44
-i»42
-1.39
-i»37
"l»35
-l»33
-2»31
-1»29
"1»27
-i»24
-i»21
-i»19
-1 »27
-1»14
"2» li
-1»09
"1»07,
-1»04
-i»02
-i»00
-2»49
-S»43,
"5»41
-S»39
-5»34

5 '2
-5.29
-5»26
-5»24
-5»21
-5»18
-5»17
-5»14
-5»12
-5»09
-S.07
-5»04
-5»02
-4»99'4»

97,
-4»94
-4»92
-4»89
-6»13
-6»13
-6»il
-bell
-6»23
-6»72
-6»71
-6»71"

C

0~'7.

32
37
42
47
52
57
62
67
72
77
82
87
92
97

102
107
212
117
122
127
132
137
142
147
252
157
162
267
172
177
182
287
192

.197
202
207
222
217
222
227
232
237
242
247
252
257
262
267
272
277
282
287
292
297
302

-1»52
-l»51
-1»49
-i»47
-i»45
-1»44
"1»41
-i»39
-i»37
-1»35
-1»32
-i»30
"1»28
-1»25
-i»23
-1»21
-i»19
"leib
-i»14-jell
-1.08
-i»06
-l»04
-1»02
-0»99
-4»00
-5»41
"5»40
-5»38
"5.33
-5»30
-5»28
-5»26
-5»23
-5»21
-5»19
-5»17
-5»14
-5»12 .

-5»08
-5»06
-5»04
"5»01
-4»99
-4»96
-4»94
-4»91
-6»14
-6»13
-6»12
-6»12
"6»23
-6»13
-'6

» 71
-6»72
-6»71

28
33
38
43
48

» 53
58
'63
68

»73
78
83
88
93
98

103
108
113
118
123
1'28
133
138
143
148
153
158
163
168
273
178
183
188
193
198
203
208
213
218
223
228
233
238
243
248
253
258
263
268
273
278
283
288
293
2'98
303

-1»51
-1»50
-i»48
-1»47
-1»45
-1»43
"1»41
-i»38
-1»36
"1»35
-1»31
-i»30
-1»27
"1»25
"i»22
"1.20
-i»18
"1»15
"1»13
-1» li
-l»08
-l»06
-i»04
-i»01
-0»99
-5»44
-5»42
'-5»40
"5»37

5 '2
-5»30
-5»27

5»25
-S»23
-5»20
-5»18
-5»16
"5»13
-5» li
-5»08
-5»06
-5.03
"5»01
"4»98
-4»96
-4»93
-4»90
-6»13
-6»'22
-6»12
-6»12
,"6»13
-6»72
"6»72
-6»71
-6»71

29
34
3'9
44
49
54
59
64
69
74
79
84
89
94
99

104
109
114
119
124
129
134
139
144
149
154
159
164
169
274
179
184
189
194
199
204
209
224
219
224
229
234

'39

244 .
249
254
259
264
269
274
279
284
28'9
294
299
304

-i»52
-l»50
-1»48
-1.46
-i»44
-1»43
-1»40
-1»38
-1 »36
".1.34
'-1» 31
"i»29
-1»27
-1.24
"2»22
-1.20
-i»17
"1»15
-1»13
"i»10
-1»08
-1»05
"1»03
-1.01
-'0» 99
-5»44
-5»41
-S»40
-5»37

5»32
-5»30
-5.27

5 '5
-5.22
-5»20
-S»17
-5»15
"5»12
-5»10
"5»08
"5»OS
-5»02
"5»00
-4»98
"4»95
-4»93
-4»90
-6»13
"6»13
-6»12
-6»il
-6.13
-6»72
-6.72
-6»70
-6.71
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REACTOR VESSEL WATER LEVELS

SAMPLE RX LEVEL
NUMBER (IHCHES)

SAMPLE RX LEVEL
NUMBER ( INCHES)

SAMPLE RX LEVEL .SAMPLE RX LEVEL
NUMBER ( INCHES) NUMBER ( INCHES)

SAMPLE. RX LEVEL
NUMBER (INCHES)

25
30
35
40
45
50
55
60
65
70
75
80
85
5'0
95

100
105
110
115
120
125

23»15
22.74
22 '7
22\52
22»4S
22»48
22»65
22 »

65'2»73

23»12
23»24
23»3S
23»42
23»35
23»10
22»84
22»53
22 '3
22»03
21»71
21»23

150
155
160
165
170
175
180
185
15'0
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305

20»40
20»34
20»58
20»83
21»19
21»26
21»21
20»95
20»81
20»79
20»97
21»06
20»91
21»05
21»20
21»21
21»23
20»92
20»44
15'e 98
19»46
19»05'8»73

18»44
18»07
17»98
18»21
18»53
17»90
17»66
17»57
17»34

130 20»90
13S 20»53'40 20»35

" 145
' 20»49

26
31
36
41
46
51
56
bi
66
71
76
81
86
91
96

101
106
111
116
121
126
131
136
141
146
151
156
ibl
166
171
176
isi
186
191
15'6
201
206
211
216
221
226
231
236
241
246
251
256
261
266
271
276
281

23»03
22»67
22 '7
22»51
22»45
22 '2
22»68
22»70
22\77
23»17
23»28
23»37
23»43
23»32
23»06
22»76
22»51
22»28
22»00
21»58
21»18
20»81
20»48
20»36
20»50
20»30
20»37
20»62
20»89
21»23
21»28
21»08
20»90
20»84
20»80
20»5'9,
20» 5'6
20»95
21»03
21»20
21»22
21»25
20»80
20»33
15'e 86
19»35
19»03
18»67
18»

32'8»04

18»06;
18.31

286 18»54
291 17»85
296 17»63
301 17»50

27
32
37
42
47
52
57
62
67
72
77
82
87
92
97

102
107
112
117
122
127
132 -.

137
142
147
152'57

'62

167
172
177
182
187
192
197
202
207
212
217
222
227
232
237
242
247
252

"257
262
267
272
277
282
287
292
297
302

23»00
22»61
22»57
22»49
22»46
22»54
22»71
22.72
22»8S
23»17
23»32
23»36

=23»43
23»23
23»02
22»67

.22»45
22»27
21»94
21»47
21»08
20»75
20»42
20»33
20»52
20»24
20»40
20»67
20» 5'6
21»17
21»28
21»04
20»91
20»77
20»84
21»02
20»90
20»96
21»10
21»20
21»24
21.24
20»75
20»27
19»77
19'25'8»

91
18»59
18»28
18»00
18»12
18»41
18»54
17»77
17»60
17»47

28
33
38
43
48
53

*58
63
68
73
78
83
88
5'3
98

103
1'08
113
118

. 123
'128
133
138
143
148
153

.158
163

'68

173
178
183
188
193
198
203
208
213
218
223
228
233
238
243
248
253
258
263
268
273
278
283
288
2'93
298
303

22»93
22»55
22»55
22»47
22»48
22»57
22»71
22»70
22» 5'5
23»lb
23 e 33
23»35
23»40
23»21
22»97
22»66
22»40
22»15
21»84
21»41
20»

95'0»68

,
20»38
20»40
20» 51
20»26
20»46
20»72
21»03
21»20
21»27
21»04
20»90
20»80
20»90
21»04
20»88
21»00
21»12
21»22
21»22
21»12
20»61
20»18
19»67
19»18
18»85
18»56
18»21
17»5'7
18.20
18»51
17.91
17»7S
17»S8
17»43

29
34
39
44
49
54
59
64
69
74
79
84
89
5'4
99

104
109
114
119
124
125'34

139
144
149
154
159
164
169
174
179
184'89

194
199
204
209
214
219
224
229
234
235'44

'4'9

254
2S5'64

269
274
279
284
28'9
294
29'9
304

22»83
22»56
22»53
22.46
22»51
22»61
22»70
22.69
23»02
23.

15'3.35

23»40
23»38
23»15
22» 5'1
22»60
22»39
22»ll
21»77
21»33
20»94
20.57
20»34
20»44
20»50
20»29
20»55
20»78
21»ll
21.24
21»25
21.03
20»81
20»8S
20»93
21»06
20»91
21»00
21»15 "

21.23
21»20
21.06 .

20»S2
20.09
19»57
19»16
18.80
18.S1
18»12
17.96
18»20
18»59
17»

85'7»72

17»57
17»39
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APPENDIX A

INSTRUMENTATION ERROR ANALYSIS



APPENDIX A

Instrumentation Error Analysis:
(as defined in Appendix G, ANS N274 Draft No. 2, Revision 3)

Assumed conditions at the time of the test:

P ~ 25 + 14.696 ~ 39.696 psia

T ~ 459.67 ~82 '= 541.67 R

Td ~ 60 F dew@oint
dp

t ~ 24 hours

Using the absolute method:

1. Total abosolute pressure:
~ „

Number of sensors: 4:.

Range: 0-100 -psia

1 x 100 psia ~ 0.00025 psia
~OO,OOO

cc")'~,>'2
'gsensors)~

~ +0.0001595 psia

\

'pMeasurement system repeatability error (E ) =

+0.000+ reading ~ +0.000198 psia

2. Water vapor pressure

Number of sensors: 6 (see note 1)

Sensor repeatability error (E): +0.1 F

Measurement system error ((), excluding sensor: +0.001 F

., '-t<e.)'+(~)
j'sensors

E ~ +0.1 F (0.0092 psia+) ~ +0.00092 psia
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+0.001 F (0.0092 psia/ F) a0.0000092 psia

e +0.0003756 psiapv

3. Temperature

Number of sensors: 30

Sensor repeatability error (E): +0.01 R

Measurement system error g) excluding sensor: +0.001 R

gsensors

e ~ &.001835 R

4. ISG

ISG = +0.001454 f/day

Notes: 1. Test started with ten dewcells. Four dewcells were found
to be. inoperative.



APPENDIX A
DEFINITION OF SYMBOLS

P - Absolute pressure, psia

T - Temperature, degrees Rankine

Td - Temperature, dewpoint
dp

t - Time, hours

E .
- Measurement system repeatability error

- Error sssooietes with the sensor

ISG - Instrumentation selection guide

e - Error associated with measurement of change in a
given parameter

Subscripts

T - Temperature

P - Pressure

PV - Vapor .pressure

-55-



APPENDIX B

SUMMARY OF TYPES B AND C TESTING

PERFORMED ON BROWNS FERRY NUCLEAR PLANT UNIT I
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APHID)IK B

1.0 Introduction

Appendix J-to 10CFR50 and Br'owns Ferry technical specifications
require that the total leakage from all penetrations subject to
types B and C testing be less then 0.60 La for return to power
operations. Technical Specifications 4.7.A.2.i requires that
the leakage through each main steam isolation valve be less than
11,5 SCFH, in addition to the total leakage requirement. This .

appendix presents a summary'of all local leak rate testing per-
formed on Browns Ferry Unit 1 since the CILRT completed in August
of lg76.

2.0 Summery

30 0

Tables B-l, B-3, and B-5 lists the type B and type C testing
performed on Browns Ferry Unit 1 since the CILRT conducted in
August of i/76. Testing was performed in accordance with plant

, approved surveillance instructions BF SI 4.7.A.2.g-l, BF SI
4.7.A.2.g-2, and BF SI 4.7".A.2.g-3 which are on file at the plant
site. Tables B-2,- B-4, and B-6 summarize results of tests
performed since August 1976 for cycles 1, 2, and 3 respectively.
The total as left leakage for type B and C tests were 120.1492 SCFH

for cycle l. 320.6890 SCFH for cycle 2. and 143.8487 SCFH for
cycle 3. All of these values are below the 60 percent La limit
of 655.9216 SCFH.

'll

Analysis of Data

The type C tests of cycle 1 are divided into two types of test
mediums — air and water. The leakage rates for water tested valves
were included to provide the total type C leakage, without
regard to the qualifications of the system in which the valves
were installed. Subsequent cycles provide„,a dichotomy o'f the
water tested valves which is explained in the respective summary
for cycles 2 and 3,

In addition, during cycle 2 some valves which are considered as
nonwater sealed during a DBA were tested with water and the
measured leakage rate was converted to equivalent air leakage.
Experience indicated that the leak rate penalty for using water-
to-air conversions was more severe than TVA should accept,
therefore, a technical specification change was submitted re-
quiring all valves that are not water sealed during a DBA be
tested with air. The cycle 3 testing reflects this change.

The as found leakage rates for all 3 cycles are primarily,
impacted by the failure of the main steam isolation valves to
meet the required criteria of 11.5 SCFH. The main steam
isolation valves are tested with air applied between the
inboard and outboard valves. This tends to lift the inboard main
steam isolation valves off their seats. It is believed that the
direction the test pressure is .applied to the inboard main etiam
isolation valves contributes to the. increased failure rate.
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0
TABIZ B-1

TYPE C TEST SUMMARY
TESTING FOR CYCIZ 1 - UNIT 1

I.. 'WATER'TEST

Penetration
Number

x-8

X-210A

X-41

,X-225A

System
Name

Main Steam Drain
1-55/56
i-55/56

Feedwater Line A
3-558
3-554/73-45
3-554/73-44 .

3-554

Shutdown Cooling System
12-738
12-741

Recirculation Water
Quality Sampling

43-13/14

Water @anality
and Sampling - System

43-28A
, 43-28B

Water Quality and
Sampling System

43-29A
43-29B

Remarks

AF/AL
AF/AL
AF/AL
AF/AL

AF/AL
AF/AL

AF/AL
AF/AL

Test
Date

9-17-77

9-21-77
9-21-77
9-21-77

9-15-77
9-15-77

9-16-77

9-16-77
9-16-77

9-17-77
9-17-77

Individual
Leakage

~ace

0.0000
0.0000

o.4562
0.0119
0.0107
N/A

0.0036
0.0047

o.oo18

0.0073
o.o18

0.0137
o.o24o

Penetration
Leakage

SCFH

0. 0000

o.4562

o.oo47

o.oo18

0. (X7?3

0.0240
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TABLE B-1

Penetration
Number

X-42

. X-14

X-212

X-214

X-13A

System
Name

Standby Liquid Control
In5ection

63-525
63-525
63-526

RHCU Suction
69-1
69-2

RCIC Turbine Exhaust
71-14/580
v1-14/58o

RCIC Pudy Discharge
71-32/592

HEI Turbine Exhaust
V3-23/6o3
V3-23/603

HPCI Pump Discharge
73-24/609 .

Shutdown Cooling Suction ~

74 47
74-48

Ipci In5ection
74'-53
74-53
74 54
74 54

Remarks

m/AL
m/m

AP/AL

Test
Date

9-17-77
10-3-77
9-17-77

10-5-77
10-5-77

9-14-77
9-18-77

9-14-77

9-14-77
12-21-77

9-14-77

10-7-77
10-7-77

9-15-77
9-20-77
9-15-77
9-20-77

Individual
Leakage

~smz

0. 1737
o.o161
0.0678

0. 0942
0. 1496

22.9458
o.4o39

0.0050

57.3429
0.4170

0. 0906

o.4407
0.69PT .

5 1903
0.0042
5.1158
0.0107

Penetration
Leakage

SCFH

0.0678

0. 1496

o.4o39

0.0050

0. 4170

0.0906

0.6m'.0107





TABLZ B-1

Penetration
Number

X-211A

X-39A

X-13B

X-211B

X-17

X-213B

System
Name

RHR Return to Torus/
Pump test

74-57/58

Containment Spray
74-6o/61

Lpci Infection
74-67
74-68

'HR

Return to- Torus/
Pump Test

'4-71/72

Containment Spray
74-74/75

Head Spray Infection
74-77/78

Torus Drain
74-722
74-722

Remarks,

nZ/AL
m/AL

Test
Date

10-7-77

9-16-77

lo-4-77
lo-4-77

10-7-77

10-7-77

10-3-77

9-18-77
11-17-77

Individual
Leakage-

~RCRR

o.0487

0.2566

o.2554
o.5287

0-0535

0.0107

0. 0036

0. 1088
0. 1426

Penetration
Leakage

SCFH

o.048r

o.2566

o..5287

o 0535

0.0107

0.0036

0. 1426

X-16A Core Spray Infection
75-25
75-26
75-26

9«28-77 0.0059
9-28-77 51. 3169

11-16-77 0.2138 0.2138

X-.16B Core Spray Infection
75"53
75-54
75-54

9-17-77
9-17-77

11-10-77

0.1018
26. 0571
1.6324 1.6324
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TABLZ B-1

Penetration
Number

X-227A

X-18

System
Name

Core Spray - Torus
High Level

75-57/58
75-57/58

Dr|twell Sump Discharge
77-2A/2B

Remarks
Test
Date

9-15-77
10-30-77

9-15-77

Individual
Leakage

~SCPH

3.6yrr
o.o546

0.0190

Penetration
Leakage

SCFH

o.o546

0.0190

X-19 Drywell Sump Discharge
77-15A/15B

CRD Return Line
85-573
85.-576
85-576

AF/AL 9-15-77

9-18-77
9-18-77

12-21-77

0.0249

0. 0119
o.o116
0.0238

0.0249

0.0238

X-gB Feedwater Line B
3-572
3-568/71-40/
69-579
3-568/71-39/
69-579
85-576

AF/AL
AF/AL

. AF/AL

10-5-77

10-5-77

10-5-77.

o.8696
o.3664

o.6415

o.8696

Total leakage from water tested valves 170.0993 6. 2208

Penetration
Number

X-7A

System
Name

Main Steam Line A
1-14/15
1-15
1-14

Remarks

-62-

Test
Date

9-17-77
10-25-77
10-25-77

Individual
Leakage

~8CZa
P

3829.o386
0. 2178
3. 1411

Penetration
Leakage

SCFH

3.1411





TABIZ B-1

Penetration
Number

System
Name Remarks

Test
Date

Individual
Leakage

~SCFH

Penetration
Leakage

SCFH

Main Steam Line B
.1-26/27
1-27
1-26

9-17-77 1428.1522
10-22-77 0.0104
10-22-77 o.266o o.266o

x-7c

x-25

x-205

Main Steam Line C

1-37/38
1-37/38

Main Steam D .

1-51/52
1-52
1-51

Control Air Discharge
32-336
32-336
32-2163

Control Air Suction
32-'62/63

Containment Purge And
Inert ing Supply

64-17/18/19/76-24
64-17/18/19/76-24

Torus Vacuum Relief
64-20 cv
64-20 cv
64-21 cv
64-21 cv

-'-" AP/AL

9-17-77
10-4-77

9-17-77
10-30-77
10-30-77

9-19-77
9-27-77
9-19-77

10-21-77

9-15-77
9-30-77

9-16-77
lo-4-77
9-16-77
9-22-77

682. 8222
10.631%

2119. f728
0.0610
1.1485

3 9639
0.0000
o.4845

3.0061

1215. 1540
4.6731

'311. 3624
0.1187

89.6832
17.2488

10.6314

l.1485

o.4845

3.0061

4.6731

0. 1187

17.2488
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TABIZ B-1

Penetration
Number

X-231

X-10

X-11

X-205

X-51a

System
Hame

Ventilation
64-29/30/32/33
84-19
64-29/30/32/33-
84-19

Dryvell Ventilation
Exhaust

64-31/34/139/140,
84-2o
64-'31/3"/139/140.
84-2o

RCIC Steam Supply
71-2/3

HEI Steam Supply
73-2/3
73-2/3

Torus Vacuum Relief
76-17/18/19

Containment Air Monitor *

76-215
76-215
76-217

Containment Air Monitor
76-22o
76-22o*
76-222
76-222

Remarks

AF

Test
Date

9-16-77

10-2-77

9-17-77

9-29-77

9-18-77

9-15-77
9-18-77

9-15-77

9-17-77
9-26-77
9-18-VV

9-19-77
9-26-77
9-17-77

10-3-77

individual
Leakage

~sera

398 3599

7. 5224

3. 5170
0.0000

2. P?35

5 5393
0. 3561

0.0000

o.5568
0.04+
o.m.8

5.7151
0.0219
0.4603
0.0000

Penetration
Leakage

SCFH

7 52&

0.0000

2.2735

0 3561

0.0000

0.1118

0. 0219
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TABIZ B-1

Penetration
Number

System
Name

Containment Air Monitor
76-225
76-225
76-226
76-226

Remarks
Test
Date

9-19-77
9-26-77
9-18-77

10-25-77

Individual
Leakage

~rmar

16.69o3
.o.o614
2.1921
0..0000

Penetration
Leakage

SCFH

0.0614

X-516
AF
AL

- -. -- AF/AL

Containment Air Monitor
76-229
76-229
76-230.- .-

9-17-77
9-26-77
9-18-77

4.3841
0.0307
o.0789 O.W89

X-220a

x-46a

Containment Air Monitor
76-237
76-239

Containment Air Monitor
76-242
76-243

Containment Air Monitor
76-248
76-25o

AF/AL
AF/AL

AF/AL
AF/AL

9-17-77
9-17-77

9-17-77
9-18-77

9-17-'77
9-18-77

o.1578
0.0000

0.1008
0. 0000

0. 2061
0. 1096

0. 1578

0.1008

0. 2061

x-46b

X-25

Containment .Air Monitor
76-253 AF/AL
76-254 AF/AL

Containment Purge and
Inerting Supply

84-8A/6oo

Torus Vacuum Relief
84-GB/601

9-18-77
9-18-77

9-15-77

9-16-77

0.0438
0.1035

0.0000

0.0000

0.1035

0.0000

0.0000
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TABLE B-1

Penetration
Number

System
Name Remarks

.Test
Date

,Individual ". Penetration
Leakage Leakage

~scca SCFH

X-205

X-25

X-50a 8e b

Torus Vacuum Relief
84-8C/603

Containment Purge and
Inerting Supply

84-80/602

Radiation Monitoring
System

90-254A/254B/255

9-17-77

9-15-77

9-17-77

0. 0000

0.0000

0. 1011

0.0000

0. 0000

0. 1011

X-50c Radiation Monitoring
System

90-257A/257B 9-17-77 ~OOBT. ~oo8r.
Total leakage from air tested valves 13949. %90 51.9014





TABLE B-1
TYPE B TEST SUMMARY

TESTIHB FOR CYCLE 1 - UNIT 1

Bellows

Leak e Path

7A Inb'oard
Outboard

7B Inboard
Outboard

7C Inboard
Outboard

7D Xnboard
Outboard

8 Inboard
Outboard

9A Inboard
Outboard

9B Inboard
Outboard

10 Inboard
Outboardll Inboard
Outboard

12 Inboard
Outboard

13A Inboard
Outboard

13B Inboard
Outboard

.14 Inboard
Outboard

16A Xnboard
Outboard

16B Xnboard
Outboard

17 Inboard
Outboard

Total leakage

Leakage, SCFH
As Found

0. 0003
0. 0003
0,0009

'.0021

0.0000
0.0006
0. 0003,
0.0000 "

0.0004
0.0001
0.0006
0. 0003
0.3336
0.0000
0.0000
0.0011
0. 0009
0. 0010
0. 0007
0.0005
0.0015
0.0000
0.0011
0. 0000
0.0037
0.0812
0. 0002
0;0004
0.0000
0.0056
0. 00900.~
0.4471

As Found
Date

9-20-77
9-20-77
9»20-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77
9-21-77
9-21-77
9-20-77
9-20-77
9-21-77
9-20-77
9-20-77
9-21-77
9-22-77
9-22-77
9-21-77
9«21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77

Leakage, SCFH
As Le&

0.0003
0. 0003
0.0009
0.0021
0. 0000
0.0006
0. 0003
0.0000
0.0004
0. 0001
0.0006
0. 0003
o 3336
0.0000
0. 0000
0.0011
0.0009
0. 0010
0.0007
0. 0005
0. 0015
0. 0000
0.0011
0. 0000
0.0037
0.0812
0.0002
0.0004
0.0000
0.0056
0.0090
0.0007

0.4471

As Le&
Date

'-20-77

9-20-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77 .

9-20-77
9-21-77

~ 9-21-77
9-20-77
9-20-77
9-21-77'-20-77

9-20-77
9-21-77
9-22-77
9-22-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77
9-21-77



TABLE B-1
TYPE B TEST SUMMARY

TESTING FOR CYCLE 1 - VNXT 1

Electrical

Leaka e Path

100A EC
B BD
C BE
D BF
E BG
F BH
G DC„

101A AB
B AA
C AF
D AE

102 CA
103 DG

104A ED
B DB
C BC
D CB
E EE
F EF

1058 AC
C AD
D EG Spare

106A DA
B BA

107A BA
B

108A EA
B DE

109 DD
lloA

EB'10B

DF
219 FH

Total leakage

Leakage, SCFH
As Found

0.0510
0.0507
0.1005
o.o6o6
0.0606
o.o626
0.0742
0.0262
0.0249
0.0619

0.0524-'.1086"'.0925

o.o288
o.o366
0.0383
o.o818
0. 0479 ~

0.0009
0.0125
O.g994
0. 0001

'.0353

0.0327
0.0603
0.0419
0.0003
0. 1306
0. 1020»
0.1050
o.0745
0.0001

2.0557

As Found
Date

9-20»77
9-20-77
9-20-77
9-20»77
9-20-77
9-20-77
9-20-77

10-1-77
10-1-77
10-1-77
10-1-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77

10-1-77
10-2-77
9-20«77
9-20-77
9-20-77
9-20-77
9-20-77

10-1-77
9-20-.77
9-20-77

'10-2-77
9-20-77
9-22-77

Leakage. SCFH
As Left

O.051O
0.0507
0.1005
0.0606
0.0606
0.0626
0.0742
0.0262
0.0249
0.0619
0.0524
0. 1086
0.0925
o.o288
o.o366
o.o383
o.o818
0.0479
0.0009
0.0125

. 0.3994
0.0001
0.0353
0.0327
0.0603.
0.0419
0.0003
0.1306
0.1020
0.1050
.o.0745
,0.0001.

2.0557

As LeW
Date

9-20-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-'77

'-20-77

10-1-77
10-1-77
10-1-77
10-1-77

9-20-'77
9-20-77
9-20-'77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77

10-1-77
10-2-77
9-20-77
9-20-77
9-20-77
9-20-77
9-20-77

'10-1-77
9-20-77
9-20-77

10-2-77
'-20-77
9-22-77
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TABLE B-1
TER B TEST SUMMARY

TESTING FOR CYCLE 1 - UMT 1

Resilient Seals

Leak e Path

lA Equip. Hatch
1B Equip. Hatch
4 mam
6 CRD
25A Tip
35B Tip
35C Tip

35D Tip
35E Tip
35F Tip
35G Tip
47 Pot
200a
200b
Drywell Head

Ago

900
135o
18oo
2250
270o
3150
Personnel Air Lock

Leakage, SCFH
As Found

0.0252
0.0354
0.0002
0.0023
0.0001
0.0000
0.0002
0.0000
0.0000
0.0000-
0.0000
0.0001'.ooo4

0.0003
93. 2001,
0.0161
0.0106
0.0107
o.olo4
0.0247
0.0097
0.0093
0.0092

~6. 88

loo.2542

.As Found
Date

12-29-77
9-14-77
9-22-77
9-14-77
9-22-77
9-22-77
9-22»77
9-22-77
9«22-77
9-22-77
9-22-77
9-21-77
9-13-77
9-13-77
9-14-77

10-1-77
10-1-77
10-1-77
10-1-77
10-1-77
10-1-77
10-1-77
10-1-77
9-13-77

Leakage, SCFH
As Left

0.0252
o.o368
0.0002
0.0019
0.0001
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0001
o.ooo4
0.0003
0,1415
0.0039
0.0014
0.0039
0.0049
o.oo46
0.0002
0.0002
0.0014

~9. 2~0

59.5242

As Left
Date

12-29-77
12-29-77
9-22-77
1-10-78
9-22-77
9-22-77
9-22-77
9-22-77

~ 9-22-77
9-22-77
9-22-Q
9-21-77
9-13-77
9-13-77,
1-12-78

10-16-77
'0-11-77

10-16-77
10-11-77
10-19-77 "

, 10-13-77
10-13-77
10-19-77
1-10-78
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TABLE B-2
TOTAL LEAKAGE SUMMARY

TESTING FOR CYCLE 1 - UNIT 1

Type B Leakage

I Bellows

II Electrical

III Resilient Seals

0.4471 SCFH

2.0557 SCFH

59. 5242 SCFH

Type C Leakage

I Air Tested I'solation Valves

II Water Tester Valves

51.9014 SCFH

6.2208 SCFH

-J

Total leakage prior to return to power operation 120.1492 SCFH

Type B and C leakage

-70-
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TABLE -3
TYPE C TEST SUMMARY

TESTIHG FOR CYCLE 2 - UNIT 1

X.A WATER TESTED XSOLATXON VALVES BEIRUT SUPPRESSION POOL WATER LEVEL

Penetration
Number

X-210

X-225A

X-227A

X-213B

X-212

X-221

- -xw4

System
Name

AuxiliaryBoiler
Steam Supply

12-738
12-741

Water Quality
and Sampling System

43-28A
43-28A
43 28B
43-28B

Water Quality
and Sampling System

43-29A
43-29B
43-29B

Core Spray - Torus
High Level

75-57/58

Torus Drain
7kl-722

RCIC Turbine Exhaust
71-14/580
71-14/580

RCXC -Discharge
71-32/592

HECI-Turbine Exhaust
73-23/6o3
-73-23/6o3

Remarks

AZ/AL
AF/AL

AF
AL
AF
AL

-71-

Test
Date

11-28-78
11-28-78

12-1-78
12-1-78
12-1-78
12-16-78

12-1-78
- 12-1-78

12-16-78

11-30-78

11-23-78

11-30-78
12-6-78

11-30-78
12-11-78

Individual
3reakage

~ace

0.0000
0. 0225

0.2244
0. 0030
2.8800
o.oo46

0,0029
2.9846
0.0000

o.o585

0.2142

54.oooo
o.1485

o.o189

20.2500
0.0270

Penetration
Leakage

SCFH

0. 0225

o.o046

0.0029

o.o585

0. 2142

o.1485

0.0189

0,0270
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TABLE B-3

Penetration
Number

System
Name Remarks

Test
Date

Individual Penetration
Leakage Leakage

~2022 SCFH

Total leakage

HPCI Pump Discharge
73-24/609 11-30-78 0.002

77.6737

~0. 002

0.4994

I.B MATER TESTED ISOLATION VALVES - CLOSED-LOOP

-Penetration
Number

X-211A

X-39A

X-13B

X-21lB

System
Name

LH!I Infection
74-53
74-54

RHR Return to
Torus/Pump Test

74-57/58

Containment Spray
v4-60/61

LOCI Infection
74-67
74-68

I

RHR Return to Torus/
Pump Test

74-71/72

Containment Spray.
v4-v4/v5 .

Remarks

AF/AL
AF/AL.

AF/AL

Test
Date

12-29-v8.
12-19-78

12-20-78

12-19-78

12-1-78
12-1-78

11-27-78

Individual
*'Leakage

saba

o.erv3
0.0180

0.5562

0.4230

0. 1329
1.1172

0.0378

0. 2790

Penetration
Leakage

SCFH

0.8773

0.5562

0.4230

l.1172

O.OW8

0. P790
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Penetration
Number

X-17

X-16A

X-16B

Total leakage

II AIR TESTS

System
Name

Head Spray Infection
74-77/78

Core Spray Infection
75-25
75-26

Core Spray Infection
75-53
75-54

TABLE B-3

Remarks

AF/AL
AF/AL

Test
Date

12-1-78

12-27-78
12-28-78

11-29-78
11-29-78

Individual
Leakage

~scpc

0.0108

0.0090
0.0450

0.0000
0.5580

Penetration
Leakage

SCFH

0.0108

0.0450

0.5580

3.9043

Penetration
Number

X-7A

X-7C

System
Name

MSIV Line A
1-14/15
1-15
1-14

MSIV Line B
1-26/27
1-26/27

MSIV Line C

1-37/38
1-38
1-rr

Remarks
Test
Date

11-28-78
12-er-78
12-27-78

11-28-78
11-29-78

11-28-78
. 12-26-78

12-29-78

Individual
Leakage

~sera

2196.0000
0.0000
0.0604

29.7412
8.1802

2807.7569
0.0000

10.1771

Penetration
Leakage

SCFH

0.0604

8.1802

10.1771
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Penetration
Number

x-18

System
Name

MSIV Line D
1-51/52
1-51/52
1-52
1-51

Drywell Sump Discharge
77-2A/2B

TABLE B-3

Remerks
Test
Date

11-28-78
12-11-78
12-5-78
12-5-78

12-22-78

Individual
Leakage

~seve

2196.0000
20.4776
lo.6946
9.783o

o.o484

Penetration
Leakage

SCFH

1o.6946

o.o484

X-19 D~re11 Sump Discharge
77-15A/15B= - PZ/AL . 12-26-78 0.1762 0.1762

X-41

x-8

~ . x-48

X-25

X-205

Control Air Discharge
32-336
32-2163

Recirculation Water
@xality Sampling

43-13
43-14

Main Steam Drain
1-55/56

Control Air Suction
32-62/63

Containment Purge and
Inert ing Supply

64-17, 18, 19,76-24
64-17, 18'9,76-24

Torus Vacuum Relief
64-20 CV

AF/AL
m/AL

AF/AL
AF/AL

AP/AL-

12-2-78
12-2-78

12-2-78
12-2-78

12-30-78

12-2-78

11-23-78
12-13»78

11-19-78

0. 3700
o.2334

o.o668
o.o668

o.4867

o.6446

793.2256
1.6838

o.8225

0. 3700

o.0668

o.4867

o.6446

i.6838

o.8225



TABLE B-3

Penetration
Number

X-231

X-10

X-11

X-205

X-5la-

X-229e

X-5lb

System
Name Remarks

Torus Vacuum Relief
,64-21 CV

Ventilation
64-29/30/32/33,84-19
64-29/30/32/33,84-19

Dryvell Ventilation
Exhaust

64-31/34/139/140,84-2o
.64-31/34/139/140,84-20 AL

RCIC Steam Supply
71-2/3

HPCI Steam Supply
73-2/3

Torus Vacuum Relief
76-17/18/19

Containment Air Monitor
76-215
76-217

Containment Air Monitor
76-22o
76-222

AF/AL
AF/AL

Containment Air Monitor
76-225
76-226

AP/AL
AZ/AL

Containment Air Monitor
76-229
76-23o

PZ/AL

-75-

Test
Date

11-29-78

11-23-78
12-5-78

11-30-78
12-12-78

11-28-78

D.-29-78

11-30-78

12-1-78
12-1-78

12-1-78
12-3-78

12-1-78
12-3-78

12-1-78
12-1-78

Individual
Leakage

~sera

8.2246

721.8250
3.4oo8

6.2065
0. 3520

0.3112

6.2240

0.0000

0.0000
0.0000

0 1553
0.0000

o.o843
0.0000

0.0000
0.0000

Penetration
Leakage

SCFH

8.2246

3.4oo8

0. 3520

0.3112

6.2240

0.0000

0.0000

0 1553

o.o843-

0.0000



Penetration
Number

X-220a

X-46a

X-25

X-205

X-25

X-50a 8c b

System
Name

Containment Air Monitor
76-237
76-239

Containment Air Monitor
76-242
760243

Containment Air Monitor
76-248
76-25o

Containment Air Monitor
76-253
76-254

Containment Purge and
Xnerting Supply

84-8A/6oo
84-8A/600

Torus Vacuum Relief
84-Be/601
84-Be/6ol

Torus Vacuum Relief
84-8C/603,

Containment Purge and
Xnerting Supply

84-8D/602
84-8D/602

Radiation Monitoring
System

90-254A/254B/255

-6-

TABLE B-3

Remarks

AF/AL
AP/AL

AF/AL
AF/AL

AF/AL
AP/AL

AP/AL
AP/AL

-76-

Test
Date

12-1-78
12-3-78

12-1-78
12-3-78

12-1-78
12-1-78

12-1-78
12-1-78

11-28-78
12-14-78

11-27«78
12-19-78

11-28-78

11-28-78
1-1-79

12-1-78

Individual
Leakage

~sera

0. 1198
0. 0000

0. 1420
0.0000

0. 0000
0.0000

0.0000
0. 0000

11.1144
0.0000

- 2o.9148
o.o486

0.0000 .

2.8oo8
0.3315

0. Wlo

Penetration
Leakage

SCHi

0. 1198

0. 1420

0. 0000

0.0000

0.0000

o.o486

0.0000

0 3315

0.0710





Penetration
Number

Total leakage

System
Name

Radiation Monitoring
System

90-257A/257B

RQ3LZ B-3

Remarks
Test
Date

12-1-78

Individual
Leakage

~sess

0. 1176

8782. 3894

Penetration
Leakage

SCHi

0.1176

52.994o

III WATER TESTS C(EM!RKZ) TO EQJIVALENT AIR LEMAGE

Penetration
Number

System
Name Remarks

Test
Date

Individual Convert
Leakage to Air

~sess ~sess
Water Tests

Penetration
Leakage

SCHi

X-14

x-42

x-9A

RWCU Suction
69-1
69-1
69-2
69-2

Shut'down Cooling Suction
74 47
74-48
74-661/662

Standby Liquid Control
Infection

63-525
63-526

Peedwater Line A
. 3-558

3-554/73-45
3-554/73-45
3-554/73-44

m/AL
— AP/AL

AP/AL

AF/AL
m/AL

11-28-78
11-28-78
11-28-78
11-28-78

11-27.-78
11-28-78
11-27-78

12-1-78
11-30-78

12-4-78
12-4-78
12-16-78
12-3-78

o.o468
o.o468
0.0360
0. 0360

0.5010
0.1170
o.oo56

0.0070
o.0407

1.1705
1.0125
o.o855
0.0090

6.1519
6.1519
5.0075
5.0075

39.5114
12.6238
1.1632

1.3857
5.-5135

76.8842
68.6171

1.6877

6.1519
6.1519

*"lU

39.5114

5.5135

76.8842



TABLE B-3

Penetration
Number

System
Name Remarks

Test
Date

Individual
Leakige

~80PH
Water Tests

Convert
to Air

~scan

Penetration
Leakage

SCFH

Tota1 1eakage

Feechrater Line B
3-572
3-568
3-568
69-579
71-39
71-40
71-40
85-576

AF/AL
AF
AL
AF/AL
AF/AL
AF
AL

,-... AF/AL

11-30-78
11-29-78
1-2-79

11-29-78
11-28-78
11-30-78
1-2-79

11-29-78

. 1.1302
l.3352
0.2403
0.0534
0.0735

36.0494
=- 0.2403

~0.0 5

41.6203

74.799.
85.2493
22.2025

6.8227
8.7660

1131.3219
22 2025
4.6214

1530. 1P70

74.gyp

-78-



TABIZ B-3
TYPE B TEST SUMMARY

TESTING FOR CYCIZ 2 - UHIT 1

Electrical

Leak e Path

100A EC
B BD
C BE
D BF
E BG
F BH
G DC

101A AB
B AA
C AF
D AE

102 CA
103 DG

104A ED
B DB
C .BC

D CB
E "EE

F EF
105B AC

C AD
D XG Spare

106A DA
B BA

107A BA
B

108A EA
B DE

109 DD
110A EB
110B DF
519 FH

Total leakage

Leakage, SCFH
As Found

0.0000.
0. 0621
0. 0615
0.0369
0.0615
o.o492
0.0621
o.o4o8
0.0517
0.0624
0.0529
0.0931
o.o492
0.0313
0.0661
0.0926
o,o246
0.0788„
0.0003
0.0259
0.0081
0.0036
0.0626
o.0783
o.o677
0.0153
0.0051
0.0917
0.0930
0.0794
0.0872
0.0001

1.5951

As Found
Date

12-3-78
12-3-78
12-3-78
12-3-78
12-3-78
12-3-78
12-3-78
12-4-78
12-4-78
12-7-78
12-3-78

'2-3-78

12-3-78
12-2-78
12-3-78
12-3-78
12-3-78
12-4-78
12 4-78
12-4-78
12-3-78
12-3-78
12-2-78
12-2-78
12-3-78
12-2-78
12-3-78
12-4-78
12-3-78
12-3-78
12-4-78
12-26-78

Leakage, SCFH
As LeW

0. 0000
0.

0621'.

0615
0. 0369
0. 0615
o.o492
0.0621
o.o4o8
0.0517
o.o624
0.0529
o 0931
o.o492
0.0313
0.0661
0.0926
o.o246
o.0788
0.0003
0.0259
o.oo81
0.0036
0.0626
0.0783
0.0677.
0.0153
0.0051
0.0917
0.0930
0.0794

,
0.0872
0.0001

1.5951

As LeW
Date

12-3-78
12-3-78
12-3-78
12-3-78
12-3-78
12-3-78
12-3-78
12-4-78
12-4-78
12-7-78
12-3-78
12-3-78
12-3-78
12-2-78
12-3-78
12-3-78
12-3-78
12-4-78
12-4-78
12-4-78
12-3-78
12-3-78
12-2-78
12-2-78
12-3-78
12-2-78
12-3-78
12-4-78
12-3-78.
12-3-78
12-.4-78
12-26-78



TABLE B-3
TYPE B TEST SUM%6K

TESHMr FOR CYCLE 2 - UHXT 1

Resilient Seals

Leak e Path

35A
35B
35C
35D
35E
35F
35G
47
200A

Drywell Head
As Oo

450
90o
135o
180o
225o
270o.
315o

Total leakage

Leakage, SCFH
As Found

2 3925
0.0200
0. 0013
0.0002 „

0.0000
0. 0000
0,0000
O.OOOO
0,0000
0.0000
0.0000
0.0001
0.0004
0.0015

14.9534
0.0056
0.0001
0.0041."
0.2679 ~

0.0001'
0.0073
0.0005

~0. 000

17.6553

's

Found
Date

11-27-78
11-27-78
1-13-79

11-27-78
12-4-78
12-4-78
12-4-78
12-4-78
12-4-78
12-4-78
12-4-78
1-5-78

11-27-78
11-27-78
11-27-78
1-13-79
1-13-79
1-13-79
1'-13-79

, 1-12-79
1-13-79
1-10-79
1-12-79

Leakage, SCFH
As Le&

0.0132
0.0281
0.0013
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0025
0.0000
0.0070
0.0056
0.0001
0.0041
0.0003
0.0001
0.0073
0.0005

~0. 000

0.0707

As Le&
Date

1-12-79
'-12-79

1-13-79
1-11-79

12-4-78
12-4-78
12-4-78
12-4-78
12-4-78
12-4-78
12-4-78 .

1-5-78
1-16-79
1-11-79
1-15-79
1-13-79
1-13-79
1-13-79
1-14-79
1-12-79
1-13-79
1-10-79
1-20-79

Personnel Air Lock 105.1218 SCFH 11-27-78 58.6927 SCFH 1-20-79

~
~

-81-



TABLE B-4
TOTAL LEAKAGE SUMMARY

TESTING FOR CYCLE 2 - UNIT 1

Type B Leakage

X BeUows

XI Electricals

XII Resilient Seals

XV Personnel Air Lock Door

0.0721

1. 5951

0. 0707

58.6927

Type C Leakage

I Air Tested Isolation Valves

II Isolation Valves Tested with Water
and Converted to Equivalent Air
Leakage

III Isolation Valves that. Terminate Below
Suppression Chamber Water Level (See
Note 2)

IV Isolation Valves that are Located
In Closed-Loop, Seismic Class I Lines
that are Water Sealed (See Note 1)

52. 9940

202.8607

0.4994

3.9043

Note 1: This leakage is not included in the total leakage rate but
is reported per paragraph IIIA i(d) of 10CFR50, 'Appendix J'.

Note 2: This leakage shall not be included in the total leakage rate
if the total water leak rate is less than 20 781 cubic feet
per 30 days or 28.86 SCFH;

Total leakage prior to return to power operation 320.6890
Type B and C leakage

-82-
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TABLE -5
TYPE C TEST SUMMARY

TESTIHB FOR CYCLE 3 - UNIT 1

I.A WATER TEST (ISOLATION VALVES THAT TERMIHN!E BEMA SHE,SUPHtESSION CHAMBER WATER LEVEL)

Penetration
Number

X-212

X-221

X-214

X-222

X»213B

X-2P?A

X-225A

RCIC Turbine Exhaust
71-14/58o
71-14/580

RCIC Pump Discharge
71-32/592
71-32/592

HPCI Turbine Exhaust
73-'23/6o3
73-23/6o3

HKI Pump Discharge
73-24/609

Torus Drain
74-722

Core Spray - Torus
High Level

75-57/58
75-57/58.

Water xality
and Samp1ing System

'43-28A
43-28B
43-28B

Remarks
Test
Date

1-6-8o
2-19-80

1-7-8o
1.-16-8o

1-7-8o
1-12-8o

1-7-8o

1-5-8o

1-9-80
2-9-8o

1-4-8o
1-4-8o
1-20-80

Individual
Leakage

~scca

14.2941
o.3852

44.1818
o.1584

22.0889
0.0612

o.0574

0.1316

0.6378
o.5586

0. 0027
0. 1479
0.0013

Penetration
Leakage

SCFH

o.3852

o.1584

0.0612

0.0574

0.1316

o.5586

O.OOW

-83-



Penetration
Number

X-210

~ System
-Name

Water Quality and
Sampling System

43-29A
43-29A
43-29B
43-29B

AuxiliaryBoiler
Steam Supply

12-738
12-741

,0
TABLE B-5

Remarks

Ar/AL
AF/AL

Test
Date

1-19-80
2-9-8o
1-7-8o
2-9-8o

1-4-8o
1-4-8o

Individual
Leakage

~SCFH

0.0019
0. 0015
2.7000
0.0043

0.0030
0,0091

Penetration
Leakage

SCPH

0.0043

0.0091

X-228 Demineralised Water
2-1143

I.A Water tests total leakage

0.00

81.4022

0. 0030

1. 3715

I,B WATER TEST (ISOLATION VALVES LOCATED IN CLOSER-LOOP, SEISMIC CLASS, LINES THAT A EGZATER SEAIZD)

Penetration
Number

System
Name Remarks

Test
Date

Individua1 Penetration
Leakage. Leakage

~schiz SCFH

'-13A

X-138

X-211A

LHlI Infection
74-53
74-54

LH!I Infection
74-67
74-68

RHR Return to
Torus/Pump Test

74-57/58

m/AL
AF/AL

m/AL
AF/AL

1-9-80
. 1-9-80

1-.6-8o
1-6-8o

1-10-80

o.olo8
0.0693

0. 1575
0. 3015

1; 3615

0.0693

0. 3015

1. 3613





Penetration
Number

X-211B

X-39A

X-16A

X-17

System
Name

RHR Return to
Torus/Pump Test

74-71/72

Containment Spray
74-6o/61

Containment Spray
74-74/75
74-74/75

Core Spray Infection
75-25
-75-26 =

Head Spray Infection
7t -77/78

,0
TABLE B-5

Remarks
= Test.,
Date

1-6-8o

1-6-8o
1-6-8o

1-9-80
1-9-80

1-6-8o

Individual
Leakage

~scar

6.o9o2

0.5209

0.7364
0. 3150

0.0000
0.0000

0.0000

Penetration
.- Leakage

SCFH

6.o9o2 .

0.5209

0. 3150

0.0000

0.0000

X-16B Core Spray Infection
75-53
75-54

I.B Water tests total leakage

AF/AL
m/AL

1-5-8o
1-5-8o

o.4894
1. 2/26

9.3667

~l. 26

9.9508

II AIR TESTS

. Penetration
Number .

X-7A

System
'Name

Main Steam Line A
1'-15
1-15.
1-14
1-14

Test
Remarks Date

1-8-8o
2-1-8o
1-8-8o

. 2-8-"8o

Individual
Leakage

~scar

664.3706
0.0000

3o6o. 1o44
1.7314

Penetration
Leakage

SCHi

1.7314

-85-



Penetration" 'Number

X-7C

X-7D

~ ~ X-231

X-18

X-19

System
Name

Main Steam Line B
1-27
1-26
1-26

Main Steam Line C

1-38
1-37
1-37

Main Steam Line D
1-52
1-52
1-51
1-51

Ventilation
64-29/3o/32 ~

64-33
84-19
64-29/30/32/33,84-19-

Drywell Sump Discharge
77-2A/2B

Dryvell Sump Discharge
77-15A/15B.
77-15A/15B

'ontrol Air Discharge
32-336
32-2163

TABLE B-5

Remarks

AF/AL
m/AL

Test
Date

1-9-80
1-9-8o
2-5-8o

1-10-80
3-5-8o
1-10-80
2-7-8o

1-12-80
2-6-8o
1-12-80
2-9-80

1-8-8o
1-8-8o
1-8-8o
1-22-8o

1-8-8o

1-8-8o
2-9-80

1-.10-80
1-10-80

Individual
Leakage'

~8CZa

9.3492
,29.3541

6.4511

3122.0518
3.7087

67.3185
6.3618

133.2914
0.0000

3426. 8873
3.2714

7.1751
3734. Pyr8

30.5446
7.3136

0.0000

0.0173
0.0732

0. 1724
o.3846

Penetration
Leakage

SCFH

9.3492

6.3618

5.2714

7.3136

0. 0000

. 0.0732

o.3846





Penetration
Number

x-8

a x-48

System
Name

Recirculation Mater
Quality Sampling

43-13
43-13
43-14

Main Steam Drain
1-55/56
1-55/57

Control Air Suction
32-62/63

Service Air
33-10 (See note 1)
33-10
3-785
33-785

Remarks

AP
AL
See Note 2

.AF
AL
m'/AL.
AL

Test
Date

2-13-8o
2-15-80

1-7-8o
2-lo-8o

1-9-80

2-14-8o
2-12-80
3-9-8o

Individual
Leakage

~sew

0.0619
o 1P?9

1.7050
0.7508

0. 3986

N/A
o.3543
o.5968
0 5305

Penetration
Leakage

SCFH

o.1979

0.7508

0. 3986

0. 5305

X-25

X-205

Containment Purge and
Inerting Supply

64-17/18/19/76-24 '" AF
76-24
64-17/18/19/76-24 AL

Torus Vacuum Relief
64-2o cv

1-8-8o
1-8-8o
3-9-8o

1-6-8o

28.7865
1702.7509

13 0535

4. 1751

13.0535

4. 1751

Note 1 Replaced by 33-1070 (installed this 'outage)

X-205 Torus Vacuum Relief
64-21 CV 1-6-8o. 5.7795 5.7795



Penetration
Number

System
Name

DryweU. Ventilation
Exhaust

64-31/34/139/140,
84-2o.
64-31/34/139/140,
84-2o

-6-

TABIZ B-5

Test
Remarks Date

1-8-8o

2-18-8o

Individual
Leakage

~ssss

2.7562

0.0000

Penetration
Leakage

SCFH

0.0000

X-20,. Demineralized Mater
2-1192
2-1383

m/AL
, . AP/AL

2-6-8o
2-6-8o

0.0000
0.0000,.„„, 0.0000

X-10

X-205

X-5la

X-229e

RCIC Steam Supply
Vl-'2/3.

HECI Steam Supply
v3-2/3

Torus Vacuum Re1ief
76-17/18/19

Containment Air Monitor .

76-215
76-217
76-217

Containment Air Monitor
76-22o
76-222

Containment Air Monitor.
76-225
76-226

AF/AL
AF/AL

m/AL
AF/AL

1-5-8o

1-5-8o-

1-6-8o

1-9-80
1-9-8o
1-17-80

1-lo-8o
1-11-80

1-lo-8o
1-11-80

o.2876

4.pyro

0.0000

0.0000
2.8621
0.0000

0.0509
0.0000

0.0000
0. 0000

o.28v6

4.ypo

0.0000

0.0000

0.0509

0.0000



Penetration
Number

X-51b

System
Name

Containment Air Monitor
76-229

-'6-230

Containment Air Monitor
76-237
76-239

TABIZ B-5

Remarks

m/AL
m/AL

m'/AL
AF/AL

Test
Date

1-9-80
1+80

1-10-80
1-11-80

Individual
Leakage

~SCm

0.0000
0. 0000

0.0000
0.0420

Penetration
Leakage

SCFH

0.0000

0.0420

X-220a Containment Air Monitor
76-242 AP/AL
76-243 " '

AF/AL
1-10-80
'1-'11-80

0.0000
0.0000 '"

0.0000

X-46b

X-25

X-205

X-205

X-25

Containment Air Monitor
76-248

76-250-

Containment Air Monitor
76-253
76-254

Containment Purge and
Inerting Supply

84-8A/600

Torus Vacuum Relief
84-Ga/601

Torus Vacuum Relief
84-8C/603

Containment Purge and
Inert ing Supply

84-8D/602
84-8D/602

AF/AL
m/AL

— 1+80

1-9-80

1-9-80
1-9-80

1-4-80

1-4-80
1-5-80

0.0000

0. 0000

0. 0000
0. 0000

0.0000

0. 0000

0.0000

239. 1905
0.0000

0. 0000

0.0000

0.0000

0. 0000

0. 0000

0.0000

-89-



Penetration
Number

X-50a 5 b

X-50c

X-14

X-9A

System
Name

Radiation Monitoring
System

90-257A/257B

Radiation Monitoring
System

90-257A/257B

EMCU Suction
69-1
69-1-
69-2

Standby Licpd.d Control
~ection

63-525
63-526

Shutdown Cooling
Suction

74-47
74-48
74-661/662

Feedwater Line A
3-558
3-558
3-554
3-.554
73-45
73-45
73-44

TABLE B-5

Remarks

AF/AL
AF/AL

AF/AL'. AF/AL
AF/AL

AF
AL
AF
AL
AF
AL
AF/AL

Test
Date

1-6-80

1-6-80

1-7-80
1-7-80
1-7-80

2-10-80
1-9-80

2-7-80
'-7-80

2-7-80

1.-6-80
2-4-80

2-7-80
1-10-80
2-7-80
1-10-80

Individual
Leakage

~SCZa

0.0000

0. 0000

16. 1643
3. 4574.
0.0000

0. 1794
0.0000

0. 3100
5.9413
0.7086

29. 2852
9.9561

80.6004
16.5934
29.1229
11.2836
0.0000

Penetration
Leakage

SCFH

0.0000

0.0000

0. 1794

5.9413

16.5934





Penetration
Number

System
Name

Teedvater Line B
3-572
3-572
3-568
3-568
69-579
69-579

-85-576
71;40
71-40
71-39

Recircu1at ion System
68-508 (See note 2)
68-550 (See note 2)

Recirculation System.
68-523 (See note 2)
68-555 (See note 2)

-9-

TABIZ B-5

Remarks

AF

AF
AL
AY
AL
AP/AL
AF
AL
PZ/AL

Test
Date

1-23-80
2-13-80
1-24-80
2-11-80
1-30-80
2-14-80
2-13/80
2-3-80
3-1-80
.2-20-80

1-17-.80
1-17-80

1-17-80
1-17-80

Individua1
Leakage

~SG FH

77.6542
3.6692

4656.0000
2.8>89
9 7795
0.4736
0.7301

322.5324
1.8388
3.3466

0. XPQ
0.2745

0.0000
0.0000

Penetration
Leakage

SCFH

3.6692

o.ar45

0. 0000

X-27e Containment Inerting
System

76-49 thru 68 vere not instal1ed this outage

II Air tests total leakage 1277.0786 88.2638

Note 1 69-624 not added this outage.
Note 2 68-508/523/550/555 vere added outage.



TABLE B-3
TYPE B TEST SUMMARY

TESTING FOR CYCLE 3 - UNIT 1

Bellows

Leaks e Path

7A Inboard
Outboard

7B Inboard
Outboard

7C Inboard
Outboard

7D Inboard
Outboard

8 Inboard
Outboard

9A Inboard
Outboard

9B Inboard
Outboard

10 Inboard
Outboard

11 Inboard
Outboard

12 Inboard
Outboard

13A Inboard
Outboard

13B Inboard
Outboard

14 Inboard
Outboard

16A Inboard
Outboard

16B Inboard
Outboard

17 Inboard
Outboard

Total leakage

Leakage, SCFH
Aa Found

0.0002
0.0005
o.oo18
0.0005
0.0000
0.0012
0. 0093
o.ooo4
0. 0002
0. 0002
0.0001
0.0003
0.0155
o.0118
0.0003
0.0015
0.0000
0. 0000 '-

0.0001
0.0003
0.0002

'.ooo4

0.0010
0.0003
0.0014
0.0025
0.0000
0.0003

'.0000

o.oer8
0.0201
0.0009

0.0791

As Found
Date

1-12-8o
1-12-80
1-12-80
1-12-80
1-12-80
1-12-80
1-12-80
1-12-80
1-12-80
1-12-80
1-12-80
1-12-8o
1-12-80
1-12-80
1-12-8o
1-12-80
1-12-80
1-12-80
1-13-8o
1-13»80
1-13-80
1-13-80
1-13-80
1-13-8o
1-12-80
1-12-80
1-10-80
1-lo-8o
1-10-80
1-10-80
1-lo-8o
1-10-80

Leakage, SCFH
As Left

0. 0002
0.0005
0.0018
0.0005
0.0000
0.0012
0.0093
o.ooo4
0.0002
0.0002
0.0001
0. 0003
0.0155
o.0118
0.0003
0. 0015
0.0000
0.0000
0.0001.
0. 0003
0.0002
o.ooo4
0.0010
0.0003
0. 0014
0. 0025
0.0000
0. 0003
0.0000
o.oov8
o.o181
0.000

0. 0771

As Left
Date

1-12-80
1-12-8o
1-12-80
1-12-8o
1-12-8O
1-12-80
1-12-80
1»12-80
1-12-8o
1-12-80
1-12-80
1-12-80
1-12-80
1-12-8o
1-12-8o
1-12-80
1-12-80
1-12-80
1-13-80
1-13-80
1-13-80
1-13-80
1-13-80
1-13-8o
1-12-80
1-12-80
1-10-80
1-10-80
1-10-80
1-10-80
1-14-8o
1-lo-8o
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TABLE B-3
TYPE B TEST SUMMARY

TESTI56 FOR CYCLE 3 - UNIT 1

Resilient Seals

Leak e Path

lA
1B
4
6
35A
35B
35C
35D
35E
35F
35G'7

200A
200B
Dryvell Headn oo
45o
900
135o
180o
225o
27Oo
315
Personnel Air Lock

Total leakage

Leakage, SCFH
As Found

W

0.0051
0. 0009
o.ooo4
0.0001
0. 0000.'
0.0000
0. 0000
0. 0000
0. 0000
0.0000
0. 0001
0.0000
0. 0003;
o.ooo6
o.o462
0. 0103 "

0.0010
0.0100
0.0371"'.0003

~

0.1256
0.1112
0.0791

'et&

o.4283

78.2527

As Found
Date

1-4-8o
1-4-8o
1-10-80
1-4-8o
1-11-80
1-11-80
1-11-80
1-11-80
1-11-80
1-11-80
1-11-80
1-10-80
1-4-8o
1-4-8o
1-4-8o
1-8-8o
1-8-80
1-8-8o
1-8-8o
1-8-80
1-8-8o
1-8-8o
1-8-8o
1-4-8o

Leakage. SCFH
As Left

0. 0062
0.0021
o.ooo4
0.0003
0.0000
0.0000
0. 0000
0. 0000
0.0000
0.0000
0.0001
0. 0000
0.0001
0. 0000
o.o846
0.0002
0.0003
0,0000
0. 0371
0. 0003
0.0001
o.ooo4
0.0002

42.7761

0.1324

42.9o85

'As Left
Date

3-1-8o
2-26-8o
1-10-80
3-5-8o

*

1-11-80
1-11-80
1-11-80
1-11-80
1-11-80
1-11-80
1-11-80
1-10-80
3-5-80
3-6-8o
2-17-8o
2-10-80
2-10-80
2-10-80
1-8-8o
1-8-8o
2-10-80
2-10-80
2-10-80
2-9-8o
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TABIZ B-3
TYPE B TEST MAMMARY

TESTING FOR CYCIZ 3 - UNIT 1

Electrical

Leaka e Path

100A EC
B BD
C BE
D BF
E BG
F BH
G DC

101A AB
'

AA
C AF
D AE

102 CA
103 DG

104A ED
B DB
C BC
D CB

E EE
F

105A Spare
105B AC
105C AD
105D EG

106A DA
106B BB
107A BA
107B
108A EA
108B DE
109 DD
lloA EB
110B DF
219 FA

Total leakage

Leakage, SCFH
As Found

0.0621
o.o388
0.0309"',
0.0495

"

0. 0371
0.0309
0.0310
o.0328'.0187

0.0543—
o.o328
o.0774
o.o866
0.0657
o.o328

o.0394'.o866'.0521*

0.0009
N/A

0.0312
0.0310
o.ooo4
o.o698
0.0310
o.o466
o,o684
o.ooo4
0.0327
0.0657
o,o394
0.0000
0.0000

1.2770

As Found
Date

1-13-8o
1»13-80
1-14-8o
1-14-8o
1-14-8o
1-14-80
1-13-80
1-13-80
1-13-80
1-13-80
1-13-eo
1-13-80
1-14-So
1-13-80
1-13-80
1-13-80
1-14-8o
1-14-80
1-14-80

1-13-80
1-13-80
1-13-80
1-13-80
1-13-8o
1-13-8o
1-13-80
1-13-80
1-14-8o
1-13-80
1-13-8o
1-14-8o'-14-80

Leakage, SCFH
As Left

0.0621
0.0388
0.0309

,0.0495
0.0371
0.0309
0.0310
0.0328
0.0187
0.0543
0.0328
O.err4
o. o866
0. 0657
o.o328
o.o394
o.o866
0.0521
0.0009
N/A

0. 0312
0.0310
o.ooo4
0.0698
0.0310
o.o466
o.o684
o.ooo4
0.0327
0. 0657
o.o394
0.0000
0.0000

1.2770

As Left
Date

1-13-80
1-13-8o
1-14-8o
1-14-8o
1-14-80
1-14-8o
1-13-8o
1-13-80
1-13-80
1-13-80
1-13-80
1-13-80
1-14-8o
1-13-8o
1-13-8o
1-13-8o
1-14-80
1-14-8o
1-14-8o

1-13-8o
1-13-80
1-13-80
1-13-80
1-13-80
1-13-80
1-13-8o
1-13-80
1-14-8o
1-13-80
1-13-80
1-14-8o
1-14-8o

94



TABLE B-6
TOTAL LEAKAGE SUMMARY

TESTING FOR CYCLE 3 - UNIT 1

Type B Leakage

I Bellows

II Electrical

III Resilient Seals

0.0771

l.2770

42.9085

Type C Leakage

I Air Tested Isolation Valves

II Isolation Valves Tested with Water
and Converted to Equivalent Air
Leakage

III Isolation Valves that Terminate Below
Suppression Chamber Water Level (See
Note 2)

IV Isolation Valves that are Located In
Closed-Loop, Seismic Class I Lines that
are Water Sealed (See Note 1)

88.2638

N/A

1 3715

9 9508

Note 1: This leakage is not included in the total leakage rate
but is reported per paragraph IIIA i (d) of 10CFR50,
Appendix J.

Note 2: This leakage shal3. not be included in the total leakage
r'ate if the total water leak rate is less than 20 781
cubic feet per 30 days or 28.86 SCFH.

Total leakage prior to return to power operation 143.8487 SCFH
Type B and C Leakage

-95-
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DROWNS FERRY NUCLEAR POllER PLANT

Locations used in Vital Area Analysis - Unit 1

Abbreviations

l. ULSF*

2. CR*

3. AUXIRHl**

4. RC*

5. OATODl

6. OATDDZ

7. BATRH1

Q. BATRt12

9. SDRhlA *

10. HSVT

11. TORUS *

12. IIPCI

13. flXCLRH

Descri tion

Upper Level of Spent Fuel Area' Elevation 664 ft. of Reactor Building.

Control Room - Located at, 617 ft. Elevation.
/

Auxiliary Instrument Room Ho. 1 (Unit 1) - Located at 593 ft. Elevation ot
the Control Bay.

Reactor Containment.

Battery Board Ho.. 1 - Located in DC Equipment Room Ho. 1 at 593 ft. Elevation
of Control Bay - Unit l.
Battery Board Ho. 2 - Located in DC Equipment Room No. 2 at 593 ft. Elevation
of Control Bay - Unit 2.

Battery Room No. 1 - Located at the 593 ft. Elevation. of the Control Day
of Unit l.
Battery Room Ho. 2 - Located at the 593 ft. Llevation of the. Control Bay of
Unit 2.

Shutdown Room A - Located at the 621 ft. Elevation of the Reactor Building.

Hain Steam Vault - Located at the 564 ft. Elevation of the Reactor Building.

Suppression Chamber ™ Located at the 519 ft. Elevation of the Reactor Building.

bligh Pressure Coolant Injection Pump Room - Located at the 541 ft. Evelation
on the Southwest Corner of the Reactor Building.

lleat Exchanger C1ean Up Room - Located at the 593 ft, EIevation of the Reactor
Oui1ding.

* Type I vital area
** To be treated as a Type I vital area based on the potential for disabling the auto-

matic portion of the Reactor Protection System (RPS) from this location.

:.'.<';:in-.';in.; raO rNVOBuunON
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14. SDRHD

15. 480SDBDlA

16. 400SDDDlD

17. NWRB

18. 250Rt'lOVBDC

19. CST

20. 400-I'10-STG-Bld

21. SWRB

22. RIIRIIXIIRH

23. PERACC

24. PPTUH

25. t)ERB

26, tiOVlD

Shutdown Room B - Located at the 593 ft. Elevation of the Reactor Building.

480 Volt Shut Down Board lA - Located at the 621 ft..Elevation of the Reactor
Duilding.

480 Volt Shut Do<un Doard 1D'Located at the G21 ft. Elevation of the Reactor
Building.

North West Corner Room of the Reactor Building - Evaluation 519 ft.
\

25000 Volt Reactor tlotor Operated Valve Board - Located at the 565 ft. Elevation
of the reactor Building.

Condensate Storage Tank (No. Indicates Unit No.).

480 Volt Hotor Control Center - Located at the Storage Building.

South Hest Corner Room of the Reactor Building at 519 ft. Elevation.

Residual kleat Removal System lleat Exchanger Hest Room Located on the 593 ft.
Elevation of the Reactor Building.

Personnel Acce'ss Area - Located at the 565 ft. Elevation of the Reactor
Building..'ipe

Tunnel from.CST Tank to the Reactor Building.

North East Corner Room oF the Reactor Building - Located at the 519 ft. Elevation.

480 Volt Repctot'hotor Operated ValVe Boar'd 1K - Located at the 593 ft. Elevation
of the Reactor Building,

27, SERB

. 20. RIIRIIXERt1

29, tlOVlC
~ r .» P. r

South East Corner Room of the Reactor Bui.lding-

Residual lleat Removal System lleat Exchangel. East
Elevation of the Reactor Building,

480 Volt Reactor Hotov Operated ValVe Board 1C-
of the Reactop Building.

Located at the 519 ft. Elevation.

Room -. Located on the 593 ft.

Located at the 565 ft. Elevation
„,„,U„~<>»~.J,.;;,g y!Ipog'%TXM
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30. 565RB

31, 593RB

32. SDRNC

33. SORt1D

34. DGRHA

35. PUf<PRtQ

36. PUtlPRHB

37. PU11PRl1C

30. PU11PRHO

39. DGllL

40. SBC

41. SDD

42. DGR11B

43. DGRMC

44. OGRHO

565 ft. Elevation of the Reactor Building.

593 ft. Elevation of the Reactor Building.

Shutdown Room C - Located at the 621 ft. Elevation of the Reactor Building
Unit 2

Shutdown Room O - Located at the 593 ft. Elevation of the Reactor Building
Unit 2

Diesel Generator Room A - Located on the Nest Side of the Reactor Unit 1

at the 565 ft. Elevation of the Diesel Generator Building.

Pump Room A .- Located at the Pumping Station.

Pump Room B - Located ab the Pumping Station.
~ ~
~5

Pump Room C - Located at the Pumping Station.

Pump Room 0 - Located at the Pumping Station.

Diesel Generator Ilail - Ilail May Just Outside of the Diesel Generator Rooms,

4160 Volt Shutdown Board C - Located at the 621 ft. Elevation of the Reactor
Building Unit 2 (Board C is located in SDRHC - See Location Ho. 32 Above).

4160 Volt Shutdown Board D - Located at the 593 ft. Elevation of the Reactor
Building Unit 2 (Board D is 1 ocated in SORNO - See Location Ho. 33 Above).

Diesel Generator Room B - Located in the DG Building at the 565 ft. Elevation.

Diesel Generator Room C - Located in the DG Building at the 565 ft. Elevation.

Diesel Generator Room D - Located in the OG Building at the 565 ft. Elevation.
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~ e FAULT TREE
Ill'Mlle:lib

SI. TS(05/30/ I J)

I TAOLE ~ ~ ~ ~

0>/1>/TS 12.5e.19 Pa"E IIO. - S

SET NAHE TYPE RANK RELA T I ONSIJ IPS PREFIX
G S S P

S 0 T T

DG IN I RSIJFC
IN e RRCC

SttAOS>t.'G

Itt e

IN e

OUTe

RSNFA
OSNFCO
RHR-ttIJR

I0 IN e R3RO
IN ~ ROSO

tl ~ R5RF
OUTe RHR-OIJR

I3

l4

I6

l7

20-

22

\3

24

23

5 RFRAOSRC

6 RSNFA

7 DS NFCO ~ ~

B RSFA

9 RNFA,

10 SF-DO-DOSO-O

11 SF-PV-SEOU-O

l2 SF-FL-FSSO-0

AG

OG

OG

OG

IN
IN I
OUT'e

IN
IN
OUTI

IN
IN
IN ~

OUT ~

IN
IN ~

IN
IN
OUT ~

OUT ~

OUTe

OUTs

OUTe

RFRADS
URCOO
RHR-OIJR

RSFA
RNFA
RSNFC

SF-DO-OOSB-O
SF-PV-SEOU-0
SF-FL-FSSA-0
RSIJFC

SF-PV-StlCK-O
SF-ilDPL
SF-SA-SFA-P
SF-OSPL
RSNFA

RSiJFA

OStJFCO

DSNFCO

DSNFCB

27

2a

29
)

30

13 SF-PV-SUCK-8

14 SF-HDPL

15 SF-SA-SF A P

OG

OUT%

Iit
N

OUT ~

OUTe

RSI=A

SF-TK-POOL O

E "C.
RSFA

RSFA SECURITY-RELATED INFORMATION
10 GER 8.790(d) DlPONAATC

32



3 LA)I

SL'S(03/DII// J) 0')/lS/7') 12 ~ .)9 ~ 1')

G S S

PAGE HO. .'3

-0-
P

IG SF-USPL OG IN t SF-SA:-CRIT-R
IN ~ SF-SA-FLPL-8
GUS RSFA

17 SF-TK-POOL"8 OUTe SF-NOPL

II

I2

l4

IS

18 SF-COOL-0

19, SF-SA-CRIT-R

20 SF-SA-FLPL-8

21 RFRAOS

22 [3R COO

23 RSMS

24 RLIIS

25 RGMS

26 RCAPS

27 RRAPS

OG

UE

UE

UE

OG

UE

UE

GUS SF-HOPL

OUT ~ SF OSPL

OUTt SF-DSPL

IN ~ RSMS
IN ~ RLMS
IN ~ RGMS
OUTe RFRAOSRC

GUS RFRAOSRC

OUT> RFRAOS

OUT>* RFRAOS

IN r RCAPS
IN e RRAPS
OUT> RFRAOS

OUT RG'MS

OUTt RGMS

30. 28 RORO OG IN „t ROOFN
IN ~ ROMFN
OUT RRCC

O
3

24

0 3S

2S

27

0;; ~

29 ROSO

'50 ROOF

3~0 Fll

'2 ROMFlt

A'IC5

OG

U

UE

V

IQ I ROCS
IN ~ ROHS
OUQ RRCC

OUT 4R C

C89FII
IN e +C83

.'I,.s,RC $ 9
OUT ~ >3%3

QJS ~ l 47

ilOPS
SECURITY-RELATED INFOEmnoN
3.0 CZR 2.790(d j"ii~KORCiaTiM



SETS(03/30/7)) 07/13/79 12 ~ 59 ~ 19 PAGC t&OP

2-----
)

SET NAHE TYPC RANK RELAT IONSHIPS PREFIX
G G P

S 0 T T

5~8AFH OG IN o FH-T I
IN 7 F H-LOCA
IN y FH-PC-B
OUT ~ ROOF H

l2

I8

l9

)
2"

2l

j 23

) 23

)
2b

2i

> 2e

79

30

36 PCBO

37 RC BOB

38 FH-TI

39 FH-LOCA

40 FH-PC"0

41 PCB-PC-LP-B

42 PCB-RV-01-0

LLI-HSD

44 SLI-HSO

45 LL-HSO

46 LLI

47 Sl -ILSD

48 SLI

UE

AG

OG

OG

BE

BE

AG

AG

OG

OG

OG

OUT 7 ROOF H

OUTO RODFtl

IN o l'-RS
~ I-MS-0

OUTo COUFtl

'I tt ~ LLI-HSO
H o St.I=NS

OUT, CBBFH

IN y PCB-PC-LP-B
I tt 7 PCO='RRV- l 1-0
OUTO COBFH

OUTo FH"PC"B

OUT G FH PC 0

IN 7 LL-HSD
IN y LLI
OUTO FH-LOCA

I N~SL-HSO
Itt 7 SLI
OUTG FH"LOCA

IN . CCIL-0
IN o rCRL:n
I AN ~t(PS'-0
OUT O LLI-HSD
OUT3 ADS-LL-HSD

PCG-LLGC~A-PP-
IN ~ PCB-PC-01-8

UTN I,LI~$0

N MIP5=D
Itt ~ EC IS-D

ES-
OUT ~ SLI-HSD

IN, PCO-PC-01-0
a~g-SLOCbDP-tl

OUTo Sl.I-HSD

SECURITY-1KLA~r. ZIIFOHh!ATION
XOlTN 2. 7J0 (d) XNNOIQOLXXONy



SE IS(0S/30/l)i 09/13//) 1 ~ 5) ~ 1')„ I AS NO ~

S~TII il ll1

c)9 Ec IL-0

50 ECRL-0 UE

RANK RELATIONSHIPS

1

IN i CSSA IHR<
IN ~ CSSR-IHR
IN ) LPCI A "OR-8
OUT) LL-HSO

OUT) LL-HSO

PR F X S 0 T T

8-

10-

51 RPS-0

52 ADS"LL-HSO OG

OUT ~ LL-MSD
OUT) SL-HSO
DUD RSS-0

IN ~ LL-HSD
IN i ADS-0
OUT) C INS-0

12

13

Id

)2

IC

r )9

70-

21

53 PCO-LLOCA-PP-0

5c) PCO-r C-O 1-8

55 PCB-SLOCA PP-8

56 ECIS-0

EcRS-0

OG

OE

OG

AG

UE

IN ~ PCB-.RXCLUP-PP-B
IN i PCB-LARGE-PP-8
IN ~ PCO-ADS-VV"0
IN ) PCO-RHR-LOPRES-8
OUT ~ LLI

OUT) LLI
OUTs SLI

IN ~ PCO-HSD-PP-8
IN i PCO-HPCI-PP-8
IN ~ PCO-RCIC-PP-8
OUT ~ SLI

Ith ~ HPCI 0-IHR
IN i ADS-LPC IAB-0
IN~ADS-CSSAO-0
OUT) SL HSO

OUT) SL-HSO

23

23

25

20

) ., r

58 RSS-0

5 H

AG IN i R)S-0
OUT~ T-HS-0

M~ECra-W-
IN ~ HPCIO-PM-L
I N ) II.P.C I.n-~
OUT ~ EC IS-0

1).t.) HPSJ=IK

.N. ) LPC I
I v ~ <ns-o
OUT) .ECIS-7

BL .,AD,S.-.C$ 3h3=0. CG.. 3, I'I ) anS-7

7)t).. sIG 7

~ ~ REI'">L'D IBPORUATXQN
10 CZR 8"E90(d) IHZOl6lATTON



0



>>" I ~> v I/a0/ I 1> u'i/i~i (0 idio')il) ..'i'>4»~vi

SE T NAHE TYPE RANK RELA NSHIP'S PREFIX
G S S P
S 0 I T

l>2 LPCIAB-IHR OG IN y LPCIA-IHP
I>l I LPCI!3-IHR
OUTt ABS"LPCIAB-0

10

l2

! 63 AOS-0

C CAB-IHR

OG

AG

OU I t AOS-LL-HSO
OUT) AOS-LPCIAB-0
OUTy AOS-CSSAB 0

I~> ~~ LLPC IA-PHO-HS
IN ~ LPCIA-PH-L
IN o LPCIA-CS-PHS
OUT ~ LPCIAO- IH'.l
OUTt LPCIA-OR-8

N ~ LPC 8-PHD-H
IN ~ LPC II3-PH-L

r L6C fl3-CS-PHS
OUTe LPCIAB-IHR
OUTe LPCIA-OR-0

IN , CSSA-IHR
IiV ~ CSSB-IHR
OU'I'OS-CSSAB-0

X X

!8

~ l9

20

2!

23

25

2d

21

28

29

3>)

31

32

61 CSSA- I HR

68 CSSB-I HR

69 TI-RS

70 T-HS-O

71 OI-RC

IHR-CP

OG

OG

OG

OG

OG

IN t CSSA-PHO"HS
IN ~ CSSA-PH-L
Ill t CSSA-CS-PHS
OUT ~ EC IL-0
OUTt CSSAB-IHR

iV C SSB-PHO-tI lS
IN e CSSG-PH-L
IN i CSSG-CS-PHS
OUT, ECIL-0
OUI ~ C'SSA3-IHR

IN i OI "Rc
IN~ IllR-CP
OUT% FH-TI

IN ~ RSS-0
I iV~ Cll[gS-0
IN t C INS "0
8~=0.2.%=.

OUTt FH Tl

OUTe TI-RS

IN ~ PCS-PP-8
I,>b.„t P C S- f.V 0
IN i PCS PH-L

CS-<~0=>

X X

X X

SECVBITY-RET)ATED INPOBlLATION

10 CZR 2 ~ 790[d) IHZOIQULTXOI



. SL I~(U)t lvi i J)L I ri 13/ IV I ' ') ) ~ l J P viPL ii l.

gr T tMllf'
G S S

S 0
P

75 PCS-PP-0

74 PCS-FV-0

75 PCS-PH-L

76 PCS-HS CO-L

77 PCS-CS-0

OE

OG

IN > PCS-CS-0
OUT ~ TI-RS

1 OU~TIl3R-CP

OUT ~ IHR-CP

IN t PCS-PH-0
IN y LOSPW
OUT ~ IHR CP

OUI ~ IHR-CP

OUTI IHR-CP

78 CH TES-D

79 CINS-0 AG

OU To T-iHS-0

Iv'I ~ ADS-LL-HSO
IN t HPCI-RCIC-D
OUT ~ 7-HS-0

80 RV-OPS-0

81 SV-ROP-0

82 RV-ROP-0

83 HPC I-RCIC-0

84 RCICC-'IHR

85 PCO-HSD-PP-0

8G PCD-HPC I-PP-8

87 PCH-RC lC-PP-8

AG

UE

UE

AG

AG

OG

OG

IN ~ S V -R v3P -0
IN ~ RV-ROP-0
OUT ~ T-HS-D

OUTV RV-OPS-0

OUT R V-OPS-D

IN L HPCI„O IIIA
IN t RC ICO-IHR
OUTy CI NS-,D

IN g RQICO-.PHO-HS
IN ~ RCICO-PH-L
IN ..s )CICO-.CS-.P(S
OUT) HPCI-RCIC-0

IN ~ HSO-HOVV8-CO
N~ /$9-Pg" I3

OUT ~ PCO-SI.'OCA-PP-8

IN ) PC8"HPCI-VVPP-8l~lCH "HP C l- V tl V V"
OU T ~ P CO-SLOCA "PP -8

IN ~ PCO-RCIC-VVPP-0
PC@-RCI C-QVP~

OUT ~ PC8-SLOCA-PP-8

88 HSD-HOVVR CO Or 0 UT ~ PC9"HSD-PP-8

SEQVRI~-~Aug g]ppg~Typg.
X~ CZK2 egg% ~~ 0I TI



SCT NAHC TYPE RAttK RCLA T I ONSllIPS

S5 TS( 03/30/1') 1

PREFIX

09/13/7 ) 12 ~ 59 ~ 1') PA c, tl0 ~ ')

1P
G S S P
S 0 I T

OV "="IICO-PP-II
"

IIC OUTI PCO-llSD-PP-8

VO 'CO VPCI'-"VVPP=ff A'C V 1N I IIPCI-VVVVV'-OC
IN v HPCI-PP-0
OUT ~ PC U-llPC I -PP -8

7- PC~V~V nor OO IN y HPC I-tlOVV4-OC

In.
92 PCO"RCIC-VVPP-0 AG

Itt ~

I tl
OUTO

IN e

IN
OUT P

HPC I-HO VV5-OC
HPC I-PPPP-0
PCO-HPC I-PP-8

RCIC-HOV2-00
RC IC-PP" 0
PCO-RC IC-PP-0

12

13

93 PCO-RCIC-VVP-0

4 KP~Oi7V4=KC

AG IN e

H V

IN ~

OU'I ~

0 IJT ~

OUT O

RCIC-HOV2-00
RC IC-HOV3-00
RC IC-PPPP-8
PCB"RCIC-PP-0

PCO-HPCI-VVPP-8
PCO-HPCI-VVVV-8

gF

18

l9

95 HPCI-PP-8

96 HPCI HOVV5-OC

97 HPCI-PPPP-8

98 RC IC-HOV2-00

99 RC IC-Pl'-0

OE

OE

OUT%

OUT ~

OUT ~

OUTo
OUTI

OUTO

PCO-HPC I-VVPP-8

PCO-HPCI VVVV 8

PCO-HPCI-VVVV-8

PCO-RCIC VVPP 0
PCO-RCIC-VVP-0

PCO RCIC-VVPP-0

21

)2

23

23

27

100 RCIC-HOV3-00

101 RC IC-PPPP-0

102 LPCIA-OR-8

103 PCS-PH-D

104 . LOSPlt

OG

UL

OUT ~ PC8-RCIC-VVP-0

OUT ~ PCO-RCIC-VVP-0

IN 0 LPCIA-IIIR
IN~PUG-IHR
OUTV CCIL-0

OUTi PCS-PH-L

OUT) PCS-PH-L
OULs AC=.416OMSBADI
OUT ~ AC-4160-BS9A-AP
g.~A C.-.I) 1 60-0 SOD.-.NP

OUTo AC-4160-OS90-AP
Ugy 4$ -4.160 OSRC NP

30

32

OUTO AC-4160-OS9C-AP
ELH

L2o
SECURITY-RELATED IHFORMATION
10 CE'E'00(d) IHFOI T



P»5

I~RC~RK R„=CA%I»,R>>>PR essex
0 5 5
5 0

>0

12

l3

105 PCB-RXCLUI'-PP-0 AC

106 PCO-LARGE PP-0 OE

107 PCO-AOS VV-0 OE

108 PCO-RHR LOPRES-0 AG

109 RXCRLUP-69-I-OC

110 RXCLUP-PP-II

111 RHR-HOVRB-CO

112 RHR-HOV47 CO

OU I0 AC-415>) "BSBO "AP

IN 0 RXCLUP-69-1-OC
IN I RXCLUP-PP-3
OUT ~ PCO-LLOCA-PP"0

OUT ~ PCB LLOCA-PP 0

OUT ~ PCD LLOCA-PP-0

IN ~ RHR-HOV48-CO
Iil ~ RHR ."IOV47-CO
OUTo PCB-LLOCA-PP--0

OUTy PCA RXCLUP PP-0

OUTo PCD RXCLUP-PP-B

OU Tt PCD-RHR-LOPRES-B

OUT> PCD-RHR-LOPRES-0

15

17

21

22

23

25

2b

21

22

30

31

32
1

113 HPCIQ-PHD HS

114 IIPCIO-PH-L

115 HPCIO" CS-PHS

116 HPCIO-HX-RX-0

1 17 HPCI 0-PI'HD-0

110 HP CI 0-VV"PHD

1 19 HPCI0- TO-P HH

120 HPCIO-TKTOR

OG

AG

BE

OG

OG

OG

IN ~ HPCIO-HX-RX-B
IN ~ HPCIO-PP-PHO 0
I>9 ~ HPCl0 VV-PHD
OUT O HPCI 0-IHR

IN HPCI 0-TD-PHH
OUT ~ HPCI 0-IHR

IN ~ HPCI0-'fK fOR
IN 0 HPCIO-fKCST
OUTO HPCI 0-IHR

OUT% HPCIO-PHO-HS

OUTs HPC l0-PHD-HS

IN 0 HPCI-73-34-0C
IN ~HPC I-73 44-CC
OUTI HPCIO-PHO"HS

IN 0 HPCI 0-PHH-D
~PC IS=POU" S

OUT ~ HPC l 0-PH "L

IN i HPCIO- TORVV-PHS
NM PC.I.0=TOW PL

IN 0 Hc'CI0-TK-TOR-0
~P~=CRJ'M

ECljLCfiQ
SECURITY-REMTED IHPOMKTION
10 OPII O. 700(d) IiiOOIIICRXXOX



SET NAHE TYPE RAINK

S'S(03/SO/17)

RELATIONSHIPS PREFIX

0 9/13/ 7 7 12 ~ 59 ~ 10 PAGE tlO 11

G S S P
S 0 T T

2 HPCI0-lORVV-PHS OG

323 WHCKO~ORPS-0 OE

pcao-aK-70R-H

TH HPCTO=CS7iiii=PH OO

IIPCIO=CCTPP-7I Il

137 IIPCTO=TR=C'31=II R

a Sl IWC7 -73- 3 a ITO, S

PC~3=~ 5

IN s HPCIO-CSTPP-8
IN s IIPC IO-TK-CST-8
OUTO HPCIO-CS-PtIS

IN ~ HPCI-73"26-CC
s HPCI-73"27-CC

OUTs HPCIO-TKTOR

OUTs HPCI0- TKTOR

0 JTs HPCI 0-TKTOR

IN ~ HPC I -CS I-VV-PHS
IN ~ HPCI-73-40-OC

Ufs AVCIO=TkCS'I

D~Ts lcfO-re<ST

OUis HfsCI|I-TKCST

OUl's HPCf0-VV-PHD

OIJTs HPCI0-VV-PHO

Ta i
ra,

:el

fl

130 HPCI-73-26 "CC OE

131 HPCI-73-27-CC . OE

132 HPCI-CST-V V-PHS AG

133 HPCI-73-40-OC

134 IIPC f-2-170-OC

OUTs. HPCf0-TORVV-PHS

OUTs HPCIO-TORVV-PHS

ltl ~ HPCI-2"1TO-OC
IN ~ HPC I-2-166-OC
IN I HPCI -2-162-OC
OUTs HPCIO-CSTVV-PHS

OUT HPCIO-CSTVV-PHS

OU~T IIPC f -C ST-VV„-PHS

5 ~

CI
{

KI

1 35 HPCI 2"166"OC

135 IIPCI-2-162-OC

1 37 ~ IIPC I0-PHH-D

130 HPCIO PHH-SS

OE

OG

OG

OUQ HPCI-CST-VV-PHS

OUT HPCI-CS f ILV P

IN s IIPC I 0„-P j'l)I„-,AUX
IN s HPC I0-PHH-3
tf~Kl9=J.'tlH.-CSG

OUTs HPCI0-TD-PHH

IN s HPCIO-PHH-VV
V ~IPCI O.-.PH,'I-PP

OUT ~ HPCIO-TO-PHH

e

139 HPC IO-PHH AUX OG IN s HPCI 0-PHH-COOL
MDEI9=ERIILLU

GECKITY-FALATggINPP@MT~O~
lQ Clat 8 790(d) INZOBMhTI00

I

«Ia..sl





.SELS(03/30//Vl 0 9/13/.7.9. 12 ~ 5.9 ~ 1 6).~. AGI. }i0~ .. 16 ..

S l'AH TYPE RARE RYI,AT!OR IJIPS ~RPEES
G S S

S~O
P

—IC

rOC

OUT ~ HPCI 0-PHII-0

I0

l3

IG

140 HPC10-PHH-8

141 HPCIO-PHH-CSG

142 HPCIO-PHH- VV

1'l3 HPCIO "PHH-PP

144 HPCIO-PHII-COOL

145 HPCIO-PHH-LUO

146 HPCI-73-2-OC

147 Hocl 73 3 OC

148 HPCI-73 19-OC

149 HPCI-73-18-OC

180 HPCI-73-16-CC

BE

OG

BE

OUT) HPCI 0-PHH-0

OUT) HPCI 0 "PHIL-0

IN y HPCI-73-2-OC
IN ~ HPCI-73-3-OC
IIV y HPCI-73-19-OC
IN 5 HPC I-73-18-OC
IN i HPCI-T3-16-CC
OUTS HPCIO-PHH-SS

OUTS HPCIO-PHII-SS

OUI' HPCI 0-PHH-AUX

OUT ~ IIPCIO-PHH-AUX

OUTS HPCI0-PHH-VV

OUI ~ HPCI 0-PHH-VV

OUT) HIPCIO-PHH-VV

OUT~HPCIO-PHH"VV

OUT HPCIO-PHH-VV

PP~ I IT IIYO!

V' V')0-ll/ ~

~ .G

al

9l

!9

22

SY

i7

!8 5

~9

3T

151 Rc ICO-PHO-HS

152 RC ICO-PH "L

153 ACICO "CS-PHS

'C JEJLJlJL JEE-

LSL~T~PP-P

5 6~UJJI - VJLL5

15T RCICO TP-PgR

OG

~ AG

IN 5 AC I CO-HX-RX-8
IN ~ RCICO "PP-PHO-8
III ) RCICO-Vy-PHO
OUT) ACICO lllA

IN ~ RCIC0-TO-PHR
OUT) RC ICO-IIIA

IN. L ACICO-TKTOR
IN 5 AClCO-TKCST
OlK~A3V- IHA

PU+) Q<lgO-Pgg-JfS

U4 fg I (IL'Pgg-}I

MCJC&1.=3-
IN ~ Ac IC-71-39-CC .
9N) IIC.IGO O'.HOES

IN ) R,C IC.O-P.QA-O
IN t RC ICO-P'lA-SS
U~.KO=

PA1 0 FI)m~ Q~t o+ JI5C)25 y ~
H X: I}E-..»T I-Ao ha»YJ~-
R.~- g+R.ARTCC . QC ++}4/~f:.
Ht = j:WAl~g~~a~ Hra7-. P~I auht

8 = 9 a~c,.p
tfTTAM~DA'5~59lSIIIP»

Q G) 0 I I IMJ)t

8

SECURITY-RELATED Il/FOR}fATIOH
1&El)ll8;79llg~lmlTIJTl5'XOJI

l2



S=T NAH- TTPE RANK

0-
RELAIIONSIIIP 3 PREFIX

J s/13/19 12 ~ 59 ~ 19 I AliE II) lk

G S S P
S 0 T T

158 RC ICQ I'KTOR OG IN s RC IC0- TOIICVV-PHS
IN 2 RC ICO- TORPP-8
I'2I s ACICO-TK-TOR-8
OUl's 'C ICD-CS-P'IS

J4

-C42

159 RC ICO- TKCS I OG IN ~ RC IC 0-CSTVV-PHS
llJ ~ RC ICO-CS TPP-8
IN s RCICO-TK-CST-8
0 TssCCCI CO-CS-PHS

IN ~ RCIC-71 15-OC
IN s AC IC"71-1 7-CC
IN s AC IC-T1-18-CC
OUT ~ AC ICO- TK I'OR

CC

I2

IB

I9

20

2I

23 ~

161 AC ICO-TOAPP-8 ~ BE

162 AC ICO-TK-TOR-f3 . BE

163 RCICO-CSl'VV-PHS 'G

164 RC ICO-CSTPP-8 BE

165 RCICO-TK-CST-8 BE

165 RCIC"71-37-OC BE

167 RCIC-71-39-CC BE

168 RCIC-71-16-OC BE

169 ACIC-71-17-CC BE

170 AC IC-71 18-CC 0

171 AC IC-CST-VV-PHS AG

OUT ~ ACICO-TKTOR

OUTs RCICO-TKTOA

IN ~ RCIC-CS T-VV-PHS
IN s ACIC-71-19-OC
OUTs RCICO-TKCST

OUTs RCICO-TKCST

OUT ~ RC ICO- TKCST

OUTs ACICO-VV-PHO

OUTs ACICO-VV"PHO

OUT ACICO-TOAVV-PHS

OUT RCICO-I'OAVV-PHS

OUT~IIC ICO,.-TOAVV;,PHS

IN 3 AC IC-2-170„-OC
IN ~ AC 1C-2-166-OC
I2~OC I C -2- I6$ -0 C

OUT's ACICO-CSTVV-PHS

4

Q'

5I

9l

93

Ci

)5

3l

32

172 AC IC-71-19-OC

1 73 RCIC-2-170-OC

174 RCIC-2-166-OC

175 RCIC-2-162-OC

176 RCICO-PHR-0

BE

OG

OUT ~ RCICO-CSTVV-PHS

OUT ~ RCIC-CST-VV-PHS

OU'I ~ ACIC-CST-VV-PHS

OUT ~ RC IC-CST-VV PHS

IN s ACICO-PHA-AUX
DCIQ-

SECUHzTY-HEATED IHz/orggTzpN
10-QJsB~~(g~

'8



0'



iF'I NARC; TYPE RANK RELA T IONSIIIP~ PRf;F lX
0 S S P

S 0 T T

171 RC ICO-PHA-SS OG

IN ~ RC ICO-PHR-.".SG
OUTs RCICO-TD "PHR

I'.%~AC lC'7-PHA-VV
IN ~ RC IC0-PHR-PP
OUT s RC ICO- TO-PHR

178 RC ICO-PHR-AUX

179 RC ICO-PHR-0

180 RC ICO-PHA-CSG

181 RC ICO-PHR- VV

OG

BE

BE

OG

IN s RC ICO-PHR-COOL
IN s AC ICO-PHA-LUB
OUT ~ RC

IC0-PHR-0'UTs

RC ICO-PHR-0

OUTs IIC ICO-PHR-0

ltl s AC IC-71- J-OC
IN ~ RCIC-71-8-CC
IN ~ AC IC-71-2-OC
IN s AC IC "71-9-OC
IN s RCIC-71-10-OC
OUT ~ RCI CO-PHR-SS

182 RC ICO-PHR-PP BE

183 RC ICO-PHR-COOL BE

18% RC ICO-PHR-LUB ~ . BE

185 RC IC-71-3-OC BE

OUTs RC ICO-PtlR-SS

OUTs RCICO-PHR-AUX

OUTs RC ICO-PtlR-AUX

OUTs RCICO-PHR-VV

186 RCIC-71-8-CC BL OUT ~ ACIC0-PtlA-VV

187 RC IC-71-2-OC BE OUT ~ ACICO-PHR-VV

188 RC IC-71 "9-OC BE OUTs RCICO"PHR-VV

189 RCIC-71-10-OC BE

190 LPCIA"PHO-HS OG

P

OUT ~ ACICO-PHR-VV

IN ~ LPCI A-HX AX 8
~MLS=E~P

IN s I.PCIA-YV-PHO
3K< LPC.LA=IH.

gN s LP,9 ltl-H,O+P,
ItJ ~ LPC I A HD PtlC

LA"II
I.N~MRCIA=IKL9R
I'N s LI'CIA-TXCST
UJ.s~L-

B~MEEB "
SECURITY-REMTED Il'IPORMATION





SETS(OS/50/ 1)) 0 )/IS/li),12 59 1') i'AGE ttOi, . 1'.i

SET NAHE TYPE RANK RELATI0'tSII I PS PREFIX
G S S
S 0 I

P
~ i

T (

7-

1 9> G C IA-V'4-PHO OG

OUT e LPCIA-PHO,-HS

ftl ~ LPCfA-HXCTVV-0
IN ~ LPCfA"FCV52-OC
IV e LPCIA-FCVB1-CC
OU f ~ LPC IA-PHO-HS

~ v
4 I

196 LPCIA-HO-PHA

191 LPCI/i-HO-PHC

OG

OG

IN ~ LPC IA-PHA-0
N e LfeclA-PHA-<P

Our, LPCIA-PH-L

Itl e LPCIA-PHC-0
fN ~ LPCIA-PIIC-EPM
OUTe LPC IA-PH-L

I2

l3

19B LPCIA-TKTOR ~ OG IN e LPCIA-TORVV"PHS
IA e CPCI'A'=rORr P-8
IN e LPCIA-TK-TOR-8
OU I ~ LPC IA-CS-Ptf S

ei &el~KG OG Iil e LPCIA-CSI'VV"PHS
IN e LPCIA-CSTPP-0
IN ~ LPCIA-I'K CST-0
OU T e LPCI A-CS-PHS

200 LPCIA-TORVV-PHS 'G
201 LPCIA- IORPP-0 BE

202 LPCIA-TK-TOR-0 BE

203 LPCIA-CSTVV-PHS AG

IN e LPCIA-FCV12-OC
IN e LPCIA-FCVI-OC
IN ~ LPCIAB-CTV-0
OUTe LPCI A-TKTOR

OUT ~ LPCIA-TKTOR

OUTe LPCIA-TK fOR

Itt ~ LPCI A-HCV11-CC
IN e LPCI A-,IICVQS-CC
OUTe LPCIA-TKCST

9l

Cl

23 204 LP CIA-CSTPP-0

205 LPCIA-TK-CST-0

BE 1

BE 1

OUI' LPCI A-TKCSI

OUTe
LPCIA-TKCSI'6

27-

28

9

260 LPCIA-HXCTVV-0

2.0 I.EC3A=EC.V%M

8%6 I ~i.—i i~< C-f~-
e~eci JLHcxQlM~

4 IN ~ LPCIA-IICV10-OC—iM ~pcii=llcv22=0
Itl e LPCIA(3-CfVV-0
VLsJ PZ~UIDH

Ovxeaec.l A=VVW

J e~C I~V.V~0
~RCQLAXCJ VV=.

SECURITY-BIKATL'DINPOISIATION
XFCZR 2.f90(d J INltORlIATlON

02



r NAB<

0-
3=IS(Q J/JG//)I 39/15/I j 12 ~ 59' ) I'AGI. 'IV ~ 3 i

P
G S S P

$~ M

210 LPC IA-llCV22-OC OVT) LPCI A-HXGTVV-0

211 LPC f45-C fVV-0

212 LPCIB-HXCTVV-0

OG

AG

IM ) LPCIA-HCV150-OC
IN .t LUCIA: CV4> CC
OVl' LPCIA-HXCfVV-0
OUT ~ LPC I B "HXCTVV-D

IN ) LPCIAB-CTVV-0
Iil ~ LPCIO-HCVJJ-OC
IN , Lf CIB-HCV44-OC
Our ~ LPCIB-VV-PHD

X X

IO

I2

13

21J LPCIA-HCV150-OC OE

214 LPCIA "FCV46-CC BE

215 LPCI A-FCV12-OC UE

216 LPCIA-FCV1-Oc BE

OUT) LPCIAB-C fVV'-D

our) Lf cIAB-crvv-0

OUT) LPCIA-TORVV-PHS

OUT) LPCIA-TOAVV-PHS

217 LPCIAB-CTV-D. OG IN ) LPCIA-CTBVV-0
IN ) LpctA-crvv-0
our) Lr cia-rnRvv-pHs
OUT ~ LPCI 0- fOAVV-PHS

X X

IS

~ )

218 LPCIA-CTBVV-D

2 39 LPCI 4 CTVV-0

AG.

AG

I N~LPC I 4-FCV J6-CC
IN ) LPCIA-FCV25-CC
OUT ~ LPCIAB-CTV-0

III t LPCI A-FCV1 J CC

IW ) LPCIA-FCV2-CC
OUfL LPCIAB-CTV-0

21

22-

220 LPCIB"TORVV-PHS AG IN ) LPCIAR-CIV "0
IN ~ LPCIO-FCVJ5-Oc
IN ) LPC III.-„FCV24-0C
OU T ) LPC I0- TK I'OR

\ ~
'

J

26-

27

20

29-

3C'1

32

221 LPCIA-FCV36"CC

222 LPCIA "FCV25-CC

22J LPCIA-FCVIJ-CC

224 LPCIA"FCV2-CC

225 LPCIA "HCV11-CC

226 LPCIA-HCV2J-CC

227 LPCIA-PHA-0 OG

OUT) LPCIA"CTBVV-0

OUT) LPCI A C I'BVV-0

OUT) LPCIA-CTVV-0

OUT ~ LPCI 4 CTVV-0

OUT) LPCIA-CSTVV-PHS

OUT) LPCIA-CSTVV-PHS

IN ) LPCIA PilA AUX
MCQL

SECURITY-RELATED IgPOggTION
V90(d) INFORMATION



'!L IS( li '>/AAU/ J'J ) u'J/1 S/ I'J ) 2a J'J ~ )'J I AGL IIU ) I

SET NAHE TYPE RANK RELAT IONSIIIPS PREFIX
G S S
S 0 T

P / C~ C

9;

228 LPCIA-PHA-fP)I OG

IN ~ LPC IA-PHA,-CSG
OUI'2 LPCIA-HO-PHA

IN f 'AC-4160-BS')A
OU t 2 LPCI A-HO-PHA

10

13

22~PCIA=PGA=Allll MO

1 CPC'IA=PAA=C~
2'22 A'2=iii O=GOIIX OG

LPC I A "PHA-COd
IN I LPC IA-PHA "LUB
OUT ~ LI'CIA-PHA-0

OU~fr Cf A-I HA-0

OU I 2 IGPC I
n=PHA-O'1)

PEP-)1S=Si)A'=b
IN ~ . AC-4 $ 60-BS')A-PS)I~frc I'A-"r NA=EPQ
OUTf CSSA-PHA EP)l

CC

I7
I

IS

'2 I

22—

2)

27

28-

3l

233 LP CIA-PHA-COOL

234 LPCIA-PHA-LUB

235 LPCIA-PHC-0

236 LP C IA-PHC-EP)t

237 LP CIA-PHC-AUX

239 )P CI A Pt)C C G

240 AC-2LU!O~~S

242 LPCIA-PHC-LUO

243 LPCIO-PHO-NS

BE

OG

OG

OG

OG

OUT ~ LPCIA-PHA-AUX

OUTf LPC IA-PHA-AUX
w

Itt 2 LPCIA-PHC-AUX
IN ~ LPCI A-Pt)C-B
IN 2 LPCIA-PNC-CSG
OUT ~ LPC IA-HO-PHC

IN 2 AC-4)60-i)SBB
OIJTf LPCTA-HO"PHC

IN t LPCT!'L-P.'Ic-COOL
IN 2 LPciA:PIIC=LuB
OIJ~T LOCI A-PHC-0

oval Lr cga-r NC-p

OUT~PC IA-PHC-0

.I) a ~P-)U=$ t).'3=O..
I tt f Ac-4 I 60-OSBB "PS
.UI.I LBC.I A. P.AC .EP.M

OUTI CSSA-Pi'IC-EPM

OUTf LPC IA-PHC-AUX

OUTf LPCIA-P.'IC AUX .

IN ~ LPCIA-NX-RX-B
IN 2 LPCIA-PP-PNO-
IN 2 LPCIB-VV-Pilp

I.'LIl

Cl

Cl

SEC URZFl-REBATED IN12OHISLTION
O~rOamXXmr——-



SF T tiAJtF. TYPE RAN~RClllTIOIIS>(!P

S" IS(05/SII/iV> J9/II/i9 12 ~ 59 ~ 19 ., l'AGL I!U ~ I:>

P II
G S S P

P~gF LX S

)
9

) lo

)
II

I2

2'l4 LP CIA-PH-L

245 LP CIA-CS-P HS

246 LP CIA-HX-RX-0

247 LPCIB-PP-PHO-0

248 LPCIA-VV-PHO

249 LP CIA-HO-P HO.

AG

AG

OG

OG

I tt ) LPC Ill"HO"PHB
IN t LPCI>I-Hf)-Pt!0
OUT I LPC Ill-IIIR

IN o LPCIA-TKroR
IN i I.PCIA-TKCST
our> LPc lii-IHR

Oul' LP CIA-PHO-IIS

Ouri LPCI 0-Pf(0-HS

It! y LPCIO-HXCl'VV-0
IN ~ LPC 10-FCI!65-0C
IN ~ LPC IA-FCV5l-CC
Ours LPCIO-PHO-tls

IN y LPC IA-PHA-0
IN e LPCI A-PHII-EPIt
OUT ~ LPCIO-PH-L

«.Cl

9!

Ia

20
l

2I

250 LPCI0-HO-P HO

251 LPCIO- TKTOR

252 LPCIO-TKCST

OG

OG

OG

It! i LPCIA»PHO-0
IN i LPCIA-PHD-EP!t
OUTy LPCIB-PH-L

IN e LPCIO-TORVV-PHS
IN, Lr cI'!i-rnRPP-0
I~NLPC I0- I'K-TOR-0
Ours LPCIB-CS-PtlS

IN ~ LPCIO-CSTVV-PtlS
IN L LPCIB-CSTPP-8
IN ~ LpcIA l'K-cs'I-O
0UT LpcIn-cs-pHs

2 5 LpcItl-Toflpp-0 AC ou ~I.PC In-lKrfIR

23

24

)
24

254

255 PC 0-CSTVV-PHS A

OUQ LPClf!-TKTOR

.N~PCI. HCV)4-CC
Itl e LPCIU-tlCV45-CC

U.r I, Lt'c.ItLQ<c,S

Qul.a LK.I9=Q<S8.

23

3:

~CIiLZILJ'I=~
50 ~~C19MCX&kJI~

g52~PC.I- CLfLY.VZlk

UX~ltLIKD-
SECURITY»HEMTED IH"'ORGYTIOH9~i, ?HI'01RULTIOH





SET NAHE TYPE RANK RELAI'IDNSHIPS

SETSf 0.5/SO/7 II 09/13/79

PREFIX

12 ~ 59 ~ 19 PAGE ti0 19

P —————-'I:
S S P

S 0 T T

261 Li"Cf!I-IICV44-OC 'BE 1 OUT) LPCIO-IQCTVV "0

242 LPCEB-FCll35-OC IIE I DUT) LPCIII"IORVV-PHS BI

)
0

263 LPC IO-FCV24-OC

~64 PC<-IICII5 I-CC

265 LPCIC-IICV45-CC

BE

OUT) I.PC IO"IDRVV-PHS

OUT ~ LPCIO-CSTVV-PHS

OUT ~ LPCIB-CS IVV-PtlS

2i

10
4

26 PC 0-P U-D DG IN ) LPC IO-PHB-AUX
IN ~ LPCIB-PHD-0
IN ) LPC Ill"PHO-CSG
DUT) I.PC IB-HO-PHB

C<

l2

ls

12
I

IB

I I9-

20
I

2l

22

22
I

2S

2'67

LPCIB-PHB-EPM

fA LOCIG=PHKYOF

A=I.P C'I'II-F

2 70 LP CIB-PHU-CSG

2 71 AC 4160-OSIIC

2 72 LP C If3-PHO- COOL

273 LPCTII-PHB-LVO

274 LPCIO-PHD-D

275 LPCIO-Pi'ID-EPII

2~46 P 5 PII

DG

OG

DG

IN ) AC".4160-IISBC
0 I~ LPCI 0=HO=Ptlb

Itl ) LPCIO-P IO-COOL
IN ) LPC IO-PH<3-LUB
DUE) LPC III-PHO-0

OUT ~ LPCIO-PHD-D

OUT ~ LPC IO-PHB-0

IN ~ EP"OS-SOC-0
I tl ) AC-4160-OSBC-PS
OUT) LPCIO-PHII-EPM
OUT) CSS'3-PHO-EPll

OUT ~ LPCID-PtlO-AUX

OUT LPC I 0 "PHO-AUX

I N~ LPCIB-P.QO-.AUX
IN ) LPC II3 PH9 fl
IN ) LPCIO-PHO-CSG
DUT) LPCI 0-HO-PHD

IN ) AC-4160-DSBD
O~U) LPCIO-HD-PHO

ltl )MP.C IIIMHD=C.05
IN ) LPCIO PHD-LUB

~ClKZBD-

X X
91

CI

'29

)

02

278 LPCIA-PHD-CSG

9 C-

III) LLC.I.fj&t)9&

EL) M.M9-.

ZR2.790(d) HIF01QGUIIOH

SECURITY-RE&TED HEFORh[ATIOH
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'SET NAHE TYPE RANK REI,ATIONSIIIPS

SC fU(u3/3})/t".)

PREFIX

) 3/) I/ /9 ) 2 ~ 1') 1V I'Ali1, Ib) ~ '8

P

2 ~
~ ~

r
G S S P
S 0 T 7

7-

10

12

13

14

17

Ia

200 LPCIU-PHO-COOL

281 LPCI0-PHO-LU8

282 CSSA-PHO-HS

283 CSSA-PH-L

284 CSSA "CS" PHS ~

285 CSSA-HX-RX-0

286 CSSA-PP PHO-0

287 CSSA-VV-PHO

OG

OG

IN ~ AC"4 1 o0-JIS'IO-PS
OUf 1 LPC Iil-PHO-EPI)
OUf y CSS!) PHO-EPlt

OUT) I.PCI!)"PtlO-AUX

OUT) LPC Ill-PHO-AUX

IN ~ CSSA-HX-RX 0
IN s CAUSA-l'P-PSO-0
IN s CSSA-VV-Pt)O
OUT s CSSA-I)IR

IN ~ CSSA-HO-PHA
It) ~ CSSA-HO-PHC
OUTe CSSA-I)IR

IN I CSSA-I'KTOR
It) t CSSA- TKCST
OUT o CSSA-Il)R

OU f ~ CSSA-PHO-IIS

OUTs CSSA-PHO-HS

IN ~ C SSA -VVO-PilO
IN ~ CSSA-75-23-OC
IN s CSSA-75-25-CC
IN ~ CSSA-75-27-OC
OUTs CSSA PHO )IS

"CC

CC

17.

9)

20

s2

"3

25

2)I

27

29

288 CSSA-HO-PHA

~IIS CSSS-II}}-~PC

XRLKU)

291 CSSA-TKCST

92 CSS~AOR V-

OG

OG

AG

IN~ CSEA-PHA-0
IN s CSSA-PHA-EPlt

U.IA I',")oA=M.-L.

IN, CSSA-PHC-0
IN i CSSA-P)IC-EPI)
OU.T„g CSSA.-,PH-.L

N~CISSA-T.OQ VV.-g.g
IN 1 CSSA-TORPP-0
IN 7 CSSA-IK.-TOR-
OUT ~ O'SSA-CS-PHS

IN 1 CSSA-CSfVV-PHS
J.P-

IN v CSSA-TK-CSI'-0
OUL) C~A-CS~

C Sf~A- 5
IN e CSSA-75-2 OC

SECURITY-RELATED INEORhiATION
XGWZR<vV90~lHWHk%%MH
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Sf. T NAHf. Tran E RANK RELATIONSllIPS

SETS(0)/30//7) 09/13/79 12 ~ 59 ~ 19 PAGE NO ~
= 21

P

PREFIX S 0 T T

c's. A'=roRPP=il BE 1 0UT y cssA TKTBR

2ii OSSA-TK-TIIK-ll TIY 2 OUT CSSIT-TKTOS

IO

l2

l3

I4

l5

AS~%TOO-P18 AG

K='C ST 0~:0
'0 ll=TIFl.'"~

SOO OSSA=INC=PKS—TTO

30'I COSA-75-11-OC BE

.305 CSSA-75-2-Oc

0 I:CSK=~~~
00 O'SSA= fb=P~=K~T~XSSmS=ST=0~X
A~ASST -T~

YOOCSSA T"-IO-OC BE

IN 0 CSSA-75-3-CC
IN 0 CSSA-75-12-CC
OUTt BASSA-TKCST

0~08'SK=TKM

Ur ~ CSSA-TKCST

IN 0 CSSA-75-i8-OC
IN 0 CSSA-75-10-OC
OUT> csSA=vli=PHO

TO O'SSA=VV=PHb

OUTO CSSA-VV-PHO

0 ~CS -IIT-PIIO

OUT ~ CSSA VVO-PHD

GUS CSSA-VVO-PHO

OUTe CSSA-TORVV-PHS

OUTt CSSA-TORVV"PHS

20

DOS CSSA-75-3-CC BE

307 CSSA=75-12-CC BE

OUT ~ CSSA"CSTVV-PHS

OUT ~ CSSA-CSTVV-PHS
2I

2 ~

23

25

27

39

31

308 CSSA-PHA 0

309 CSSA-PHA-EPM

310 CSSA-PHA-AUX

311 CSSA-PHA-8

312 CSSA-PHA-CSG

313 CSSA-PHA-COOL

OG

OG

OG

BE

BE

IN ~ CSSA-PHA-AUX
IN~. CSSA-PHA-8
I PI t CSSA-Pi'IA-CSG
OUT( CSSA-HO-PHA

'IN~QC-4160 ~$ 8
OUTS CSSA-HO-PHA

IN ~ CSSA-PHA-COOL
aJ:SSAMA=LU

OUT ~ CSSA-PHA-0

OUT ~ CSSA-PHA-0

OUT ~ CSSA-PHA-0

OUT ~ CSSA-PHA-AUX

SECURITY-HEMTED IIIPORKTIOHl0 Ci~H 2.790(d) lllFOPdRTIOH



SL l Sl 03/30/ l 9) ~//13/19 „ l2 ~ 59 ~ I I PIIGE. NU ~ . 2.'.

P
G S S P

~ ~

II.

S 0

" c" sa-pea-Lu;I

315 ESSA-PHC-0

3 le CSSA PHC-EPM

B=

OG

l OUTe CSSA-PI1h-QUX

IN e CSSA-PHC-AUX
IV I I Ssa-r HC-n
IN e C Ssh-PHC-CSG
OUT ~ CSSA-HO-Ptlc

IN , AC-~150-BSSS
GUS CSSA-tD-PHC

4T

8'
I

97,

3 l7 CSSA-PHC-AUX OG IN e CSSA-PHC-COOL
Itl e CSSA-PHC-LUB
Bure CSSA-PHC-0

3 l8 CSSA-PHC-0 BUD CSSA-PHC-0

319 CSSA"PHC-CSG

320 CSSA-PHC-COOL

321 CSSA-PHC-LUB

322 CSSB-PHO-HS

323 CSSB-PH-L

OG

AG

OUTe CSSA-PHC-0

OUTe CSSA-PHC-AUX

OUTe CSSA-PHC-AUX

8lIN e Cssfl-HX-RX"B
IN ~ CSSB-PP-PHO-B
Itl ~ CSSO-VV-PHO
OUTs CSSO-IIIR

9l
I

IN CSSR HO PHB
SIIN ~ CSSB"HO-PHO

OUT2 CSSn-IHR

32% CSSII-CS-PHS

~ 2.g X5 Sly=Ay=HX-

-H -P,

AG IN L CSSB-TK fOR
IN e CSSB-TKCST
0 +L CSSO-PIR

.U.~,S.SU".P.H Q".J1$

O.UJt CSSII."PHO-HS

IlLj CSSljBYO=PRO
?N I CSSB-75"51-OC
I tt I CSSU-„75-q3-C
IN ~ CSSO-75-55 OC

%Mt1 - s

~~5!I=EHt3-
IN e CSSO-PIIB-EPM
.@La ~S.B~P

%~~Use~
IN I CSSO-PHO-EPM

SECURITY-RELATED INrORHATION
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SET NAHE RANK

-0
RELAT IONSI(IPS PREFIX

P
~ ~

G S S P
S 0 T T

~ l tl 3/ ~ iI/ I i I . ~ < I Al I 9 3 <' i>9 ~ I'I I'AGI il<f~

C S»-IKtOR' O'0 4 "IN 'o CSS»-TORVV-33HS
IN ~ Cssill- I'0'lPP-0
Iil o CSSB-I'K-l'OR-ll

d- -@

-SF.

OVTo CSSI3-CS-PHS

331 CSSO-TKCST

S33-~OVV=FH

3 CSS3I=TORPP=A

MI- IFT

OG IN o CSSI3 "CSTVV-PHS
IN ~ CSSO-CSTPP"0
Ill
OUT ~

CSSO-TK-CST-0
CSSO-CS-PHS

IN o CSSO-75 39-Oc
IN o CSSII-75-30-OC
OUT y CSSI3-TK TDR

Our,—essi3--TKrolI

OUTs CSSI3- TKTOR

3b CSSO-CST V"PHS AG IN o CSSO-75-40-CC
IN o CSS»-75 31-CC
OUTo CSSO-TKCST di

CYS~CT PP=b 8

337 CS SI3- TK-CST-0 OE

338 CSSU-VVO-PHO,, AG

339 CSSB-T5-51-Oc

our,

IN
IN y

OUTo

OUTo

CSSO-TKCST'SSO-TKCST

CSSB-75-46-Oc
CSSO-75-38-Oc
CSSB-VV-PHO

CSSB-VV-PHO

8'I

310 CSSO-75-53-Cc

341 CSS»-75-55-OC

342 CSSO-75-46-OC

313 CSS»-75" 38-OC

344 CSSB-75-39-OC

BE

8E

OUT ~

OUTo

OUTo

OUTy

OUTo

CSSO-VV-PHO

CSSB VV PHO

CSSB-VVO-Pilo

CSSO-VVO-PHO

CSSO"TORVV-PHS

315 CSS»-75-30-0C OUT ~ CSSI3 TORVV-PHS

346 CSSB-75-40-Cc

347 CSSO-75-31-CC

348 CSSO-PHB 0 OG

OUT%

OVTo

IN

IN y

CSSO-CSTVV-PHS

CSSO-Csl'VV-PHS

CSSO-PHB-AVX
CSSO-PHO-8
CSSO PHO-CSG
QS.=HO&i

SECURITX-HETaATED INF<PHJQT/PN
-xo oza o; moog a~zo|otaxzoo= —:

~, a . ~ .



~L l~fiu~l~0/t ii v Js fial I'J 12 59 ~ 19 I'!IGI. f20 ~

S= T IlaH3 ..0!l%5IE$

P 3

IC
S S P

343 SStt-PH I E Plt

cs I p'I'I aux

OG

OG

IN 2 AC-4160-9S3C
23UT ~ Csslt-'tOLPHit

IN I ".SSO.-P.'IO-,COOL
IN 2 CSSO-O'Io-LUB
Ourt CSSO-PHO-0

90

12

'Id

IB

351 CSSO-PHB-0

352 CSSR"PHII-CSG

353 CSSS-PHB-COOL

354 CSSB-PHB-Luo

355 CSSB-PHO-D

356 CSSO-PHD-EPM

357 CSSB"PHO-AUX

3538 C SSO- PHO-0

BE

BE'E

OG

OG

OG

OUT t CSSO-PHO-0

DUD CSSO-PHO-0

OUT ~ CSSO-PHB-AUX

our. Csso-pHO-Aux

IN o CSSO"PHO-AUX
IN > CSSII-PHD-0
IN ~ CSSO-PHD-CSG
OUT o Csstt-IIO-Plto

IN y AC-4160-OSBO
OUT I Cssit-23to-PHO

IN y CSSO-PHO-COOL
IN ~ CSSO-PHO-Luo
OUT~CSSO-PHD-0

OUT CSSB-PHO-0

CC

dt

at

9l

19

20

359 CSSO-PHO-CSG BE

360 CSStt-PHD-COOL OE

O~UT CSS9-PHO-0

OUT~ CSSO-PHO-AUX
CI

21 361 CSSit-PHD-LUH GUS CSSO-PHD-AUX

22- ir2~lis fillA-0~ Olfe AC-4160 OS|I A

363 AC-4160-OSUA-PS AG AC-4160.-,0SOA-SB
Ill r AC-4160 OSBA-ttP
u~ ac~ggo-ossa

25

2d

27

29

3~r. 2='IlfilLP23I~ I~C I-.CSlg "0
IN ~ OG-A-L
~AC~~~SO~S

L.QSP
IN ~ AC-4160-OSBA-AP

LLb hC=XIAKJ1$Bk2$

~~xe~s~~

31
SL'CURZTY-REMTRD IlfPORhMTION

I
~ Iu

32



5"" I SI u '>I SO/ I ) ) v )/13/ 4') 12 ~ 59 ~ 1') I'ACE No 2 B

SET ttatIE TYPE RANK RELATIONSHIPS PREFIX
G S S P
S 0 T T

~ 8

10

12

13—

~ )

10

21

12

13

BS

370 AC-4160-BSflo"NP AG

371 AC-4160-BSBB-AP OG

372 AC-4160-BSOC-NP AG

373 AC-4160-BSBC-AP OG

374 AC-4160-OSOO-NP AG

375 AC-4150-BSBO-AP OG

376 EP-OS-SBB-O BE

377 AC-4160-BSflo-PS A

1B A~.iBJLILBll -.

I)4 i OG-A-t3
IN i OC-A-AUX
oOT, Ac'-416o=osaA-so

I BBI ~ LOSP'M
IN i Co~r-tIPMr-0
OUTi Ac-4160-OSBA-NP

OU T ~ AC-'I LEO-8 SB A-AP
OUTi AC-4160-BSBB-AP
OUT ~ Ac-4TSO-OSOC-AP
OUT% AC-4160-BSBO-AP

IN i LOSPM
iAC"4 fQI-BSBB-AP

OUTi AC- 1160 OSBB PS

IN i LOSPM
IN i CO"IP IIPQY-0
OUTs Ac 4160 BSOO-NP

IN i LOSPM
IH i Ac 4f60=BYBc-AP
OUT ~ Ac-4 160-OSBC-PS

'N

i LOSPM
IN i COOP-HPMT-0
OUTs AC-4160-BSBC-NP

IN i LOSPM
IN i AC-4 160-BSBO-AP
OUT~AC-4 160-ISSOO-PS

IN~LOSPM
IN ~ CotlP-tlP IIT-0
ou 7~Ac-4 g e 0-gSBO-gP

OUT i AC-4.160-QSQB

N 2 AC-4)rt0 BSrt~tt- P

IN ~ AC-4150-BSBB-SB
OU~ Ag-41/0-+SO

N a CB.-.CSQBM
IN i OG-B"L

ta

31

37 C

300 0 - L

Ka&f,=0.5M)IfL5

-Q-~
Itt i OGB 0

SECURITY-REIBhTED INPOIUAATIOH'~lR'8. 79~~FOHKtTIOH





S.E.L.8AK~ BREEl H

9„35(03/30// P)

~EEEI.!.0>.,!!!PE

0 9/13//> I .59.1) 3 At E. NO..;6
P —IC

G S S P

SM J 08

301 EP-OS-SUC-0

382 AC-'ll60-BSBC-PS AG

383 Ac-4160-BSBC-SO OG

OUT) AC-4160-0880 SO

OUT) AC-4160-BSBC

IN ) AC-4160 OSOC-NP
IN . AC-4160-BSBC-SB
OUT) Ac-4 160-8SBC

Iil ) CO-CSBC-0
IN ) DG C L

Si.

384 CB-CSBC-0

385 DG-C-L

BE

OG

OUT) AC-4160-OSBC-PS

OUT) Ac-4160-BSOC-SO

IN ) DG-C-CSG
IN ) DG-C-0
IiV ~ DG-C-AUX
OUT ~ Ac-4160-OSBC-SO

05

386 EP OS SOD-D OE

387 Ac-4160-BSBD-Ps AG

388 AC-4160-BSBD-SB OG

OUT) AC-4160-0S90

IN ~ AC-4160-BSBD-NP
IN ) AC-4 150-BSBD-SB
OUT ~ AC-4 160-BSBD

IN ) Ce-CSOO-O
IN ~ DG"0-L
OUT ~ AC-4160-BSBD PS

83

93

Sl

~8

~3

389 CO"CSBD-0

390 OG-O-L

391 OG"A-CSG

392 OG"A-B

393 DG-A-AUX

394 DG-A-COOL

395 OG-A LUB

OG

OG

OG

OUT AC-4 160-BSOD SB

INCOG�

"0-CSG
I N ) DG-0-8
INCOG-0 "AUX
OUT ~ AC-4160-0SBO-SO

IN ) OG-A STSG 0
)+G.-„A-LOG

OUT) OG-A-L

OUT) DG-A-L

IN ) DG-A-COOL
C~Q=A=LUB

IN ) DG-A-FUEL
-A-S

OUT) DG-A-L

OUT) DG-A-AUX

OUT) DG-A-AUX

SEClJRITY-RELATED IIIFORILATIOII
E ~
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SE l sr U l/30/ /9-) 09/13/ t9 12 59 19 'I'AGE ttO ~ 2 t

2-- - ——
SE T NAtlE TTPE RANK RELAT IOilSHIPS PREFIX

G S S P

S 0 T T

'C

396 OG-A-FUEL

397 = bG'-'A'=ST
S'US OG-A-AUX,

Out, OG-a-AUX

~ ~-(.c

10

ll—
13

14

98 OG A-S G-0

O DC-"

YA DG-11-

OUT ~ OG-A-CSG

N e EP-OS-OGPNA-0
I tl o EP-OT-OG125A-0

lJTe DG-A"CSG

OUTy OG-A-LOCP

OU~yOG-A-LOCP

r lIG-A=S'T'S s-
IN ~ OG-0-LOCP

UT obG=U=L

0 f y OG-0-L

N ) OG-0-COOL
Itt ~ OG-0-LU0
kH o OG-0-FUEL
IN e OG-0-STS
GUS OG-l3-L

~ yV ~

rol

405 OG-0-COOL OUTo OG-0-AUX

"0

21

2>

27

29

30

31

3 I

I

406 OG-U"LUB

407 OG-8-FUEL

4ao Or'-0-STS

409 OG-8 STSG-0

410 OG-8-LOCP

4 11 EP-OS-OGPNO-0

412 EP-OT" OG 1258"8

415 OG-C-CSG

OG-C-O

4 15 OG-C-AUX

OG

BE

BE

OG

OG

OUTo OG-0-AUX

OUTo OG-0-AUX

OUTs OG-0-AUX

GUS OG-0-CSG

IN ~ EP-OS-OGPNB-0
IN 1 EP-8 I-OG l 250 "8
Ou71 Or;:0-CSG-

OUTo OG-0-LOCP

OUTy OG-8"LOCP

IN o OG C-STSG-0
DG=~

OUTo OG-C-L

Our. OG-C-L

Itl ~ OG-C-COOL
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r
l

P

IN i OG-C-FUEL
IN I 06-C-STS
OUfe OG-C-L

CG

GZ

IO

l2

13

14

16

In

416 OG-C-COOL

4 I V OG-C" LUD

418 DG-C-FUEL

i 1') 06-C-STS

420 DG-C"STSG-D

421 DG-C-LOCP

422 EP-DS-OGPNC-D

4?3 EP-OT-OG125C-8

'l24 OG-0-CSG

425 06-0-8

426 OG-D-AUX

OE

DE

06

06

OG

OUTe OG-C-AUX

OUTt OG-C-AUX

OUTe OG-C-AUX

OUTt 06-C-AUX

OUfy OG-C-CSG

IN ~ EP-OS-OGPNC-D
IN ~ EP"Df-DG125C-8
OUTS 06-C-CSG

OUT ~ 06-C-LOCP

OUTy OG"C"LOCP

IN ~ 06-D-STSG-0
IN ~ OG-0-LOCP
OUTt OG-0-L

OUf ~ OG-0-L

IN ~ OG-0-COOL
IN~06-0-LUB
IN ~ OG-0-FUEL
IN y OG-0-STS

96

CC

04

6I

Bl

9I

2l
427 DG-0-COOL

OUT ~ OG-0-L

DUD 06-0-AUX
22

23

2S

21

428 06-0-LUB

429 06-0-FUEL

436 OG-O"STS

431 DG-0-SISG-D

432 OG-0-LOCP

OE

OE

OG

OUT) OG-0 AUX

OUTt OG-0-AUX

OUTt 06-0-AUX

OUfe OG-0-CSG

IN ~ EP-DS-OGPND-D~P- KJI.
DUD OG-0-CSG

OI

29

39

E'P-ilS-OGPNO-D

434 EP-DT"DG1250-8 BE

OUT) OG-0-LOCP

OUTt DG-D-LOCP
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RHR-BMR = RstlFC I RRCC I RFRAOSRC

RsflFC"=-"RSNFA t OSNI'C6

~ 65

.et.

RRCC = RORO I ROSO I RORF

8- FFKGEKt=-RFKAifS~
10

RSNFA = RSFA I RNFA

I?

13

MSAQ-t3~SFPL- P S SB -0

RSFA = SF-PV-SHCK-8 l SF-HOPL l SF-SA-SFA-P I SF-OSPL

14

ISED

KF "IIOPL = fF-~K- OOL-0 } N-COOL-0

SF-DSPL = SF-SA-CRIT-R l SF-SA-FLPL-0

6I

18

19

RFRAOS = RS'MS ! RLIIS I RGMS

RSMS = RCAPS I RRAPS

91

20-

21

22

ADIIO = RMOFtl I ROMFN

ROSO —" ROCS I ROHS

23
RODFH = COBFH 8 PCOB 8 RCBBB

01

25

25

COIIF H = F H-IQJ~L,O~~
FH-TI -" TI-RS 8 I'-tlS-0

28 EU=L5K~LIDSlLL
29

3

31

FH-PC-0 = PCO-PC-LP-0 I PCB-RV-01-0

SECUHIXY-PiELhTED XHFOMMTION
IO CPS.790(d) ZHPOHMATIOH

32





LL!-HSO -"LL-8SO 6 LL!

SE TS('5 />0//')) 3 J/l)/72, Lc'~ J9 ~ I't t.AG i03 ~

SL I-HS') = SL-HSO 6 SLI

LL"HSO = SCIL-0 ! ECRL-0 ! RPS-0

LLI = PCO-LLOCA PP-8 ! PCO-Pc-Ol 8

SL-HSn = Rr S-O ! ECIS-0 ! ECRS-O

10.

SLI = PCB-PC-01 8 ! PCO-SLOCA-PP-8

ECIL-0 = CSSA-IHR 6 CSSO-IHR 6 LPCIA-OR-8

12

13

A3S-LL-HSO = LL-HSO ! AOS-0

PCO-LLOCA-PP-8 = Pet!-RXCLUP-PP-8 ! PCB-LARGE-PP-8

PCO-AOS-VV-0 ! PCO Rt!R-LOPRES-8

PC!1-SLQCA-PP" 8 = PCO-HSO-PP-8 ! PCB-HPCI PP-8

PCO-RCIC-PP-8

~
Ct

EC1S-0 = I!PCIO-It!R 6 AOS-LPCIAO-0 -6 AOS-CSSAO-0

22

23

RSS-0 = RPS-0

I(PCIO-IHR = SOCIO-PIIO~HS IIPClO~PN- I HPC 0-CS-PIIS

') ~ .

AOS-LPCIAO-0 = LPCIAB-Il!R ! AOS-0

aos-cssAtt-0 = Aos-ng essay- H

22 LPCIAO-IHR = LPCIA-IHR ! LPCIB-Il!R

29- 3825~LCLA"Q1Q95UDECM5J MKIA=
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LP CI 8- Illit = LPC Ill-I'tl0-HS I LPC IU-PH-L I LPC ID-CS-

CS+~AU- lllR = CSEA-1HR 6 CSSU-IIIR

CSSA-IIIA = CSSA PtlD-HS I CSSA-PH-L I CSSA-CS-PHS

CCSli-liIII~SS~B- 1ID-IIS I CSSB PM-C I CSSB-CS PMS

TI-RS = OI-RC I IH)t"CP

- IS-D = ASS- C I S-D C t)S-0 I RV-OPS 0

IHR-CP = PCS"PP-8 I PCS-FV-0 I PCS-PH-L I PCS-HS-CO"L I

PCS-PH-L = PCS-PH-0 I LOSPlt

H=~6~=CL=f$1~l
f'V-OPS"0

= SV-ROP-0 6 AV"ROP-0

IIPCI-ttC IC-0 = IIPCI 0-IHR 6 RCICO-IHR

ACICO-IIIR = RCICO-PHO-HS I RCICO-PH-L I RCICO-CS-PHS

PCU-HSO-PP-0 = HSD-HOVV8-CO 6 HSO-PP-8

PCU-HPCI"PP-8 = PCA"HPC -VVPP-8 I PCO-HPCI-VVVV-8

PCU"RCIC-PP-0 = PCU-RCIC-VVPP"0 I PC8-ACIC-VVP-0

CQ.=CPU=)LVZP=0:-IKL596M~R.

PCO-HPCI-VVVV-0 = IIPCI-HOVV4-OC 6 HPCI HOVV5-OC 6

IIPCI-PPPP-

)2
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PCII-RCJl+VPP-0 = RQI~OJg-00 8. RClg+P-g

'LTSIU '/30//9) Ui/1S//7 12 ~ 57 17.. I'A"L IIJ ~

PCII"RC IC VVP-0 = RCIC-HOV2-00 I, RC IC HOV3-00 S

RC IC-PPPP-8

LPCIA-08-0 = LPCIA-IHR ! LPCIO-IHR

PCO-RXCLUP-PP-8 = RXCLUP-69-I-OC S RXCLUP-PP-8

10

PCO-RHR-LOPRKS-8 = RHR-HOV48-CO 8 RHR-HOV47-CO

HPCIO-PHD-HS = HPCIO HX-RX 0 I HPCIO-PP-PHO-8 !

12-
HP C I 0-VV-PHD

HPCIO-PH-L = HPCIO-TO-PHH

Ib

HPCI0-CS-PHS = HPCIO-TKTOR I HPCIO-TKCST

HPCI 0-VV-PHO = HPCI-73-34-OC I HPC1-7~34-CC

'19

19.

20

HPCI 0-TO-PHH = HPCIO-PHH-0 ! HPCIO-PHH-SS

HP C I 0 - IKTO R = HPC I 0-TO RVV-PHS ! HPC I0 TORPP-8 !

21

22

23

HP C I 0- I'K-I OR-O

KPCIQ-TKCTT = IIPC 0-CSTI~IV-P S IIP~CQ-CSTPP-S

24

25

HPCI 0- TK-C ST-8

J„t 0 ~TO It-P H -" I

22
HPCI 0 CSTV V Pil S HPCI CST VV PHS ! HPCI 73 10 OC

29

31

IIPQ=Q.T=VVS~IS.LR=$21I=OC ~. BKMJA<=%3
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llPCI-2"162-GC

l)PCIO-I).'lil-1) = tk)TCI 0-1Mll-AUX 1 l)PCIO-PH)t 0 ! HPCIO-PHH-CSG

HPCI 0-PHH-SS = HPCIO-Pi)H-VV I HPCIO-PHH-PP

tl CI 0-Pi)H-AUX = HPWCO-PMH-COOL 1 tlPCI 0-PHH-LUB

HPCIO-PHH-VV = HPCI-73-2-OC ! HPCI-73-3-OC

)0

t)PC -7$ -19-OC f HPCI-73-18 OC I HPCI-73-16-CC

RCICO-PHO-HS = RCICO-HX-RX-B I RCICO-PP-PHO-8

13

CTZll=VV=F8

RC ICO-Ptl-L = RCICO-TO-PHR

15 tTC KZf-'PH~Q CWRTOFL RGfPTKC5

17
RCICO-VV-PHO = RCI C-71-37-OC I RCIC-71-39-CC

Ie

19

20-

AC ICO- TD-P HA = ftCI CO-PHR-0 I RCICO-PHR-SS

AC ICO- IKTOA = RCICO-TORVV-PHS I RCICO-TOAPP-B I

21

22

23

RC IC 0- TK- 'f OR-0

RCI CO-TKCST = RCICO-CSTVV-PHS ) RCICO-CSTPP-t) 1

24

25

2d

RC ICO-TK-CST-B

C LCO-LO8.64&li$ = C.L~lLS
'17

RC IC-71-10-CC

29

3I

R" f 0-C 9TVV-PMS = C I - I-ttV-PHS~Rg~l ~g
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.RC tC-,CSJ-VV-.,PHS. =.+(,QC-g-gg-gC .S R,CIC 2.-IQ.-.OC

SL'S(OA/30/I 3 ) 0 >/13/ t9 12 ~ 59 ~ 1). PAG" WO ~

RCIC-2-162-OC

RCICO-PMR-0 = RCICO-PMR-AUX I RCICO-PHR-0 l RCICO-PHR-CSG
Of

RCICO-PtlR-SS = RCICO-PHR-VV ! RCICO-PHR PP

RCICO-PMR-AUX = RC ICO-PMR-COOL I RCICO-PMR-LUO

RC ICO-PHR-VV = RCIC-71-3-OC I RCIC-71-8-CC ! RCIC-71-2-OC

RCIC-71-9-OC l RC I C-71-10-0C
S4

LPCI A-PtlO-llS = LPCIA-MX-RX-0 I LPCIA PP-PMO-0 I

LPCIA-VV-PMO
OA't

LPCIA-PH"L = LPCI A-HO-PHA tl LPCIA-HO-PtlC

LPCIA-CS-PHS = LPCIA-TKTOR 8 LPCIA-TKCST
Ol

LPCIA-VV-PHO = LPCIA"MXCTVV-0 I LPCIA-FCV52-OC I

!n LPCI A-FCV53-CC
Cl

!2-

A3

LPCI A-tlO-PHA = LPC IA-PHA-0 l LPCIA-PHA-EPU

LPCIA-HH-PIIC = LPCI~A- HC~LQQIA-PHC~P

LPCIA-TKTOR = LPCIA-TORVV-PHS I LPCIA-TORPP-0 I

.e
A-T~t|-

A7

~g

31

LPCIA-TKCST = LPCIA-CSTVV-PtlS I LPCIA CSTPP-.O I

l,~PI~T~Q- r
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2
LIPCIA-TOilVV-PNS = LPCIA-FCVIAO-OC L LPCIA-FCVI-0

LP C fAB-C TV-0

Ar
LPCIA-CSTVV-PHS = LPCIA-HCVII-CC C LPCIA-HCV23-CC

LPCIAB-CTVV-0

10-

LFCTtie-CVOO-~LC 6-it%f50-OC I LLCCt -FCO46-CC

LPCIB-IlXCTVV-0 = LPCIAB-CTVV-0 0 LPCIB-HCV33-OC

12

13

LPCIAB-CTV-0 = LPCIA-CTBVV-0 I LPCIA-CTVV-0

16

CIA-LIEVE-0 = PCTA-FCVAA CC 6 6~PC A-FCV25-CC

LPCIA"CTVV-0 = LPCIA-FCV13-CC L LPCIA-FCVAI-CC

18

19

20

LPCIB-TORVV-PHS = LPCIAB-CTV-0 8 LPCIB-FCV35-OC I

LPCIB-FCV24-OC

21

22

LPCIA PHA-0 = LPCIA-PHA-AUX 1 LPCIA-PHA-0 1 LPCIA-PHA-CSG

LPC I A-PNA-EPW = AC 4160-BSBA

25

26

LPCIA-PHA-AUX = LPCIA-PHA-COOL I LPCIA-PNA-LUB

IIC-4 4 t 5=AS ICAL- MALO ~filfitLOOOO~

22 LPCIA-PHC-0 = LPCIA-PNC-AUX I LPCIA-PHC-B. I LPCIA-PNC-CSG

21
I

3D

LCIA~ILCM22~4165-5555
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LPC lA-PHC-AUX = LPCQA-PMC-COOL !.LPCIA-PMC LUD

SE!S(0>/30/IVJ 38/lkll9 I ' 894 IO PAD~ HUB

-1 c

AC-31160"8"811 = EP-BS-SDO-D l AC-41160"BSOB-PS

LPCIO"1'HD-HS = LPCIJl-MX-RX-8 ! LPCIB-PP-PHD-8 }
84.

LP C I8-VV-P HD

LPCIB-PH-L = LPCIB-HD-PHB 6 LPCIB-MD-PMD

9K

LPCIO-CS-PHS = LPCIO-TKTOR 6 LPCID-TKCST

LPCIO-VV-PMD = LPC IB-HXCTVV"0 I LPCIB-FCV66-DC

O'P

12

13

LP C I8-F C V6 7-CC

LPCID-HD-PHB = LPCIB PHO-0 I LPCIO-PHB EPM

Od

dl

ld

17

LPCID-HD-PHD = LPCIB-PHO-8 I LPCIO-PHO-EPM

LPCIO-TKTOR = LPCID-TORVV-PHS l LPCIB-TDRPP-8 l 9I

19-

20

LPCIO-TK-TOR-8

LPCIB-JKCST = LPCJB CSTVV-PHS~LPCI~BCS P 5 I

"4 1

21

22

23-

LPCID-TK CST-8

LPCIJI-CSJVV-PHS~PCI HCII34 CC 5 LPCIB~CV45-CC

LPCIB-PHO-D = LPCII3-PMO-AUX l LPCIO-PHO-8 l LPCIB-PMO"CSG

2d LPCTII~PH -LPII = AC-41 4 SBC

LPCIO-PHD-AUX = LPCIO-PMD-COOL l LPCIO-PHO,-LUO
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LPCIll"PMO-0 = LPCIB-PtSD-AUX I LPCIB-PHO-8 I L
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HD-CSO
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LP'Cl ll=PRD='EP~l.=AXO=GSUD

0
5'PCIB-PHD-AUX = LPCIB-PHO-COOL ! LPCIB"PHD-LUO

ac-~F6-ttsoo = Ep-os-sHD-D I Ac-sl165-BsoD-ps

CSSA-PHD-HS = CSSA-HX-RX-8 I CSSA-PP"PHD-8 I CSSA-VV-PHD

7

0
CCSlCFl-~CA-A~0- ~AA SSA-IIO P C

CSSA-Cs-PHS = CSSA-TKTOR t CSSA-TKCST

GSWIWsD:-HSWVtFflmI .MS - - -o

ESSA-75-25-CC I CSSA-75-27-OC

35

tb

I IV

S&liFPiIA=-eYMHF=III csea-PMa-E lt

CSSA-HD-PHC = CSSA-PHC-0 I CSSA-PHC-EPlt

tC3 CSSA- TK TOR = CSSA-TORVV-PHS I CSSA-TORPP-8 I

7A3

2l

ESSA-TK-TOR-8

ESSA-TKCST = CSSA-CSTVV-PHS I CSSA CSTPP-8

'23

24

CSSA"TK-CST 8

CSSA-TORVV-PMS = ESSA-75-ll-OC 8 CSSA-75-2-OC

2I'A-
S

77

CSSII=C..CVV=PIVS .= CSSILZ5=S=CC &-CSS~-SKJ:C

CSSA-VVO-PHO = CSSA-75 18-OC 6 CSSA-75 10-OC

20.

'l2.

SS" A-PSA-II = OSSA~PS-AO~ COSA-POA~+S~P
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essa-pNa-nux = cssn-pMA-coOL l cssA pNA-LUB

CSSA-P'IC-0 = CSSA-PilC-AUX ! CSSA-PHC-9 l CSSA-PilC-CSG

dg

CSSA-PHC EPW = AC-%160-OSOB

CSSA-P.'IC-AUX = CSSA-PHC-COOL l CSSA-PHC-LUB

IO

CSSB-Pil0-MS = CSSB-MX-RX-0 l CSSO PP-PHD-B 1 CSSO-VV-PHO

CSSB-PH-L = CSSO-ND-PHB ll CSSO-HD-PHD

l2

l3

CSSO-CS-PMS = CSSO-TKTOR 5 CSSB-l'KCST

CSSO-VV-PNO = CSSO-VVD-PHO l CSSO-75-51-0C 'l
dI

Id

CSS3-75-55-CC l CSSO-75-55-OC

CSS3-HO-PNO = CSSO-PHB-0 } CSSB-PHB-EPII 9l

l9

2i3

CSSB-MO "PHD = CSSO-PHD-0 I CSSO-PHO-EPll

CSSB-TKTOR = CSSO-TORVV-PNS l CSSB-TORPP-0 I

2l

22

CSSB-TK-TOR"0

CSSR- TKCST = CSSB-CS~VV-P+~~iSll-Cs PP-0

CSSB- TK-CST-0

RY V=KS:-&diLIL~O~5

23

CSSB-CSTVV-PHS = CSSB-75 II0-CC 7. CSSB-75-51-CC
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csso-pHO-o = csso-pHO-aux l csso-pHB-'o l csso-pHB-

J'i/13/'/') 12 ~ 69 19 I JGE..NO ~...3'J

S~~- ~~-EI)u = ac-4Ts5='osoc

CSSB-PHO-AUX = CSSO-PHO-COOL l CSSO-PHO-LUB

bPPH5-b = Cb54-PHD-NX l CSSO-PHO-B l CSSO I HO-CSG

8i

/r.

CSSO-PHO-EP'M = AC-4160-BSOO

SSII»PHO-AUX = CSSO-PHO-COOL l CSSB-PHO-LUO

AC-4160"OSOA-PS = AC-4160-OSBA-SO 6 AC-4160"BSBA"NP

H

CZ

- Yee=ONW~)t=cCÃCb~ --
AC-4160-BSOA-NP = LOSPM $ AC-4160-OSOA-AP

= ~=C~~s- - Zo-a-AOx

AC-4160-OSSA-AP = LOSPM l COHP-HPMT-D

5I

8)

LI

9l

AC-4160-OSOO-NP = LOSPM 8 Ac-4160-OSBO-AP

AC-4160-BSOO-AP = LOSPM 1 COHP-HPMT-D

AC-')1GO-OSI)C-NP = LOSPM 6 Ac-4160-OSOC-AP

AC-4160-OSOC-AP = LOSPM I CO~P-HPMT-0

AC"4)G0-8SOO-NP = LOSPM 8 AC-4160-OSOO-AP

C.-.X1.6~SGQ "AP:-LQSRM ~M~
AC-4160-OSBO-PS = AC-4160-OSBB-NP 6 AC-4160-BSBO-SB
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.OG-S.-L = Ot',-V.-CS~ !..OG-O-O I .OC..-,II.-..AU<. .

AC-4160-IISIIC"P" = AC-4160 "OSOC "NP tl AC-4160-IISOC-SU

AC-41CO-IIStlC-Sll = CO-CSOC-0 I OG-C L

DG-C-L = OG-C-CSG I OG-C-O I OG-C-AUX

AC-4160-SSOD-PS = AC-4160-OS80-NP 5 AC-4160-OSOD-SO

10

AC-4160-BSOO-Stl = CO-CSOO-O I DG-0 L

OG-0-L = DG-0-CSG I OG-0-8 I DG D-AUX

l2

33

OG-A-CSG = DG-A-STSG 0 I OG-A-LOCP

OG-A-AUX = DG-A-COOL I DG A-LUtl I OG A-FUEL I OG A STS

tb

37

OG-A-LOCP = EP"llS OGPNA-0 I EP-OT-DG125A-8

OG-8-CSG = DG-O-SI'SG-0 I OG-8-LOCP

19

20

OG-8-AUX = OG-8-COOL I DG-0-LUO I OG-8-FUEL I OG-8-STS

DG"8-LOCP = EP-OS-OGPNO-0 I EP-OT-DG1258-8

27-

23

OG-C-CSG = DG-C-STSG-0 I DG-C-LOCP

OG-C-AUX = OG-C-COOL I OG~C-LUO ! OG-C-FUEL I OG-C-STS

25

26—

OG-C-LOCP = EP-OS-OGPNC-0 I EP-OT-DGIZSC-8
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OG-D-AUX = DG-D-COOL I DG-0-LUO I OG-0-FUEL I OG-0-STS
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VOI14/ iV 1" ~ 5.') );P. PAUL IIB.,

SF-PV-Sc.OU-B = ULSF

S".-SA-.=LPL-B = ULSF

AOS-0 = CR ) AUX)RHl I RC ) BATBD1 A BATB02 I OATRH1

BA TRH2

1P
PCB-RV-01-8 = RC

l2

PCB-PC LP-B = RC

PCB-PC-01-0 = RC
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64 IERHS CONTAIN 5 LITERALS

466 IERtts CoilTA IN 6 LITERALS~

TOTAL TERHS GENERATEO 546

'tlEREM<RE TERHS OISCARDEO BECAUSE OF THE
COUt/TXO LfTERALS HAXIHUH OF 6 ~

.3„6 a4 iZ ~ Zl 6
~ ~ Jvl) 'i I i l2 ~ 'I 1 ~ l 6

D
N N OOK ~ o4 SECONDS+

p
II

12

* i i C'LTfhAC 6&UtIEtKE fNL ~ a a ~

14

)5

LIT'ERAL

L
CR
RC
SORHA

UHB R 0
OCCURRENCES

424
73
48

OPPOSIYION
LITERAL

tlUH3ER OF
OCCURRENCES

t9

20

21

23-

2A

M

27

D

28'F-PV-SEQU-BZSF- SA-F LPL+2
14

1

AOS-OZ
PCll-RV-01-8Z
PCO-PC-I.P"OZ 1

"PCl3-PC-01-0 Z 10
Sv-ROP-OZ 1

"PCO-I.ARGE-PP-OZ 8
"Pell-.aos-.vv-OZ, 2.3tt
"RXC!.UP-69"1"OCZ 8

RXCLUP."P P.-.OZ 8
HPC IO-HX-RX-IlZ 19
IP, I-23-33-PCl 33
HPCI-73-44-CCZ 39

"IIPCI-?I-26-CCZ 1
HPCI-73-27-CCZ 1

"IIPCZ-„13:.10-CCZ 2
HPC I0-PHH-CSGZ 33

HPCI-73-3-OCZ 39
"HPCI=73-.19-o CZ 6

HPCI-73 18-OCZ 6
HPCI-Z3-16-CCZ 33

"RCICO-HX"RX-OZ 18

32

SLCURITX-RELATED 1hdoruIATION
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l

It

0



LITERAL
. NUHOE R ..OF
OCCURRENCES

' l "I '3/3IJ/f) I 0)/13/ I) 12 ~ 50 ~ 19.. lif6'') ~

Pl.'OSl I IOtt, „..:NUHBER OF

LITERAL OCCURR:NCES

OC

10

12

13,

RCIC-71-2-0CZ
LPC I:A-IIX-RX-BZ

"LPCIA-FCV52-OCZ
"Ll'CI A-F C V53-CCZ

C I' I II-P M II-C C M Z
"U'CZA-PM" C "CZ
"LPC IO-llX "RX-IIZ
"LPCIU-FCV66-OCZ

LPCI!3-FCV67-CCZ
LPC IO-PHG-CSGZ

"LPC IO-PHO-CSGZ
CSSA-HX-RX-OZ

"CSSA-75-23-0CZ
CSSA-75-25-CCZ
CSSA-75-27-0CZ
CSSA-PHA-CSGZ
CSSA-PHC-CSGZ
C SS13 -)I X

"R X-0Z
CSSO-75-51-OCZ

"CSSII-75-53" CCZ
CSSO-75-55-OCZ

"CSSU-PHO-CSGZ
CSSO-PHO-CSGZ
06-A-COOLZ
OG-A-STSG-OZ
OG-8-COOLZ
OG-O-STSG-OZ

"OG-C-COOLZ
06-C-STSG-OZ
06-0-COOLZ
OG-O Sl'SG OZ

50
32

64
16
15
32
48
64
15
16
32

152
152

32
40
40
32

128
176

32
40
40
64
64
64
64
64
64
64
64

18

08

SI

9)

nO

21

T)CHERE ARF. 61 OIFFEREtlT LITERALS IN THE
TRUNCATEO SET EQUATION FOR OIIG-EL-TYPEI

22
TERH tJUHOER OF

ItUHGER I I TERAI,S

25

2b.

27

Olt8-EL-II PE I/6

2 RC 8 PCG-PC-LP-BZ l

2 RC 8 PCO-RV" 01-GZ

3 ULSF 8 SF-PV SEOU4Z 8, SF-SA-

RC 8 SV-ROP-OZ 8 RV ROP-OZ

CR 8 AOS-OZ 8 HPCI-73-16-CCZ RCIC-71-37-OCZ I

PZIO
e. ~g 9

31
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TCRH IIUHBER OF
IuHlifII Dl TCKALs

SI, I «I «) )/30/79) 0 )/13//9 12.59.19 PACK IIO.

12

13

10

12

13

15

16

17

4 CR 8 "AOS-DZ 8 "HPCI-73-3-OCZ & "RCIC-71-37-OCZ !
2

CR e AOS-DZ 8 "HPCI-73-2-OCZ 8 RCIC" 71-37-OCZ I

4 CR & "AOS-DZ e "HPCIO-PHH-CSGZ e "RCIC-71-37-OCZ

CR e "AOS-OZ e "HPCI-73-'14"CCZ 0 RCIC-71-37-OCZ

cR e ADs-oz & "HpcI-73-34-Ocz e RcIc-71-37-ocz I

4 RC 8 AOS-OZ 8 HPCI-73-2-OCZ e "RCIC-71-2-OCZ I

RC e AOS-OZ 8 "HPCI-73-2-OCZ 8 RCIC0-HX-RX-BZ

4 Rc e Aos-oz e pcB "pc-01-Bz e "HpcI-73-2-ocz

RC 8, AOS-DZ e HPCI0-HX-RXiBZ e ~ RCIC-71-2-OCZ

4 RC 8, AOS-OZ 8, HPCI0-HX-RX-BZ e RCIC9-HX-RX-BZ I

Rc e ADs-oz 8 "pcB-pc-01-Bz e "Hpcla-Hx-Rx-Bz

5 cR e "Aos-oz e "Hpcl-73-27-ccz e "HpcI-73-40-Dcz e "Rclc-71-37-0cz I

e«

St

te

te

Ie

!18

17

18

10

19

20

5 CR 8, AOS-OZ 8 HPCI-73-26-CCZ 6 HPCI-73-40-OCZ 8, RCIC-71-37-OCZ

cR e pcB-Aos-vv-Dz e cssA-75-25-ccz e "DG-c-sTsc-oz e "DG-0-sl'sG-oz

CR e PCB-AOS-VV-OZ e CSSA-75-23-OCZ & OG-C-STSG-OZ 8r)6-0 STSG"OZ I

&I

Gl

20

" 21

22

23

25
0ze—

27

21

2 2

23

24

25

26

5 cR e pcB-Aas-vv oz e cssA-75-25-ccz e "DG-c-cOOLz e DG-0-sTsG-oz

CR 8 . PCII-ADS-VV-02 5 OSSA-75-2l-OC~ZK G C-COOLS 5 "OG-0-SZSG-DZ I

5 CR 8 PC'I ADS llg~J 8-CSB -23-23- CZ 8 DG-C-SJSG„-OZ, I! OG-0-CGGLZ

5 cR & pcB-Aps-viz e cssA 75-25-ccl, e DG-c;coOLg e, DG„-.O-GDOLl,

5 R 6 c -+A~I~)~e~g~A- "Q~(~~9-C ..coal e~u "0 cDPLz

t;8 e "p/0-Imps-VV-QZ e~~5~3.=CS~ "DO=A=.SJ>G=I)Z e. J)G=B.-STSG-.OZ

BMS=II)k.3Z ~SSfL15&~LJLMGMCOOLZ 8 "DG=B=STSG;07

~me ~aS=)LVm~~SS~~~m~r-~ISO~a "DGmmaO

O'I

SII 5 C~~ILJIOSMjLZI~~SSILZ5 53MCZ ~G-8-COOL~ "JlG-8-CDDL

37 ~~ECBMD~IIM~~CZBLECZSZ=CCI ~RA=75=ZS=CC~CSS8.-..75:SS=C Z

feJHZJ~SA=Z!~CLE "CssfLl<53M

31
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34

35

36

CR 6 "Q(.B„-„AO."P-).V-OZ ~6" PUA"FP 73-CJZ 6 "CSSA-75+5-CCZ 6 "CSSR-75-53-CCZ
Q

CA 6 PCO-AOS-VV-OZ 6 LPCIA-FCV52-OCZ 6 CSSA-75-25-CCZ $ CSSB-75-53-CCZ I

CR 6~CO-,AOS ItV-QZ 6 LPC ill-FCVli'g CCZ 6 CSSA-7S,-+3-OCZ $ CSSB-75-v3-CCZ~

CR 6 PCB-AOS-VV-OZ 6 "LPCIO-FCV656"OCZ 6 "CSSA-75-23-OCZ 6 "CSSB-75-53-CCZ l

P

IC

OC

dt

8C

96

8

IO

l2

13

IS

ld

IS

I9.

AI

22

37 5 CR 6 "PCB-AOS-VV-OZ 6 LPCIA-FCV53-CCZ 6 CSSA-75-23-OCZ 6 "CSSB-75-53-CCZ I

38 5 CR 6 PCB-AOS-VV-OZ 6 LPCIA-FCV52-OCZ 6 CSSA 75-23-OCZ '6 CSSB-75-53-CCZ I

39 5 CR 6 PCB-AOS-VV-DZ 6 CSSO 75-51-OCZ 6 DG-A-STSG-OZ 6 OG-B-STSG-OZ l

4O 5 CR 6 PCB-AOS-VV-OZ 6 "CSSO-75-51-OCZ 6 "OG-A-COOLZ 6 OG-B-STSG-OZ I

5 CA 8 PCB-AOS-VV-DZ 8 CSSB-f5-51-OCZ 6 DG-A-STSG-DZ 6 "DG-B-COOLZ l

42 5 CR 6 PCB-AOS-VV-OZ 6 CSSO-75-51-OCZ 6 OG-A-COOLZ 6 OG B-COOLZ

43 5 CR 6 -PCO-ADS-VV-DZ 6 LPCIB-FCV67-CCZ 6 CSSA 75-25 CCZ 6 CSSB-75-51 OCZ I

5 CR 6 PCO-AOS-VV-DZ 6 LPCIB-FCV66-OCZ 6 CSSA-75-25-CCZ 6 CSSB"75-51-OCZ

45 5 CR 6 PCB-ADS-VV-OZ 6 LPCIA-FCV53-CCZ 6 CSSA-75-25-CCZ 6 CSSB-75-51-OCZ

46 5 CR 6 PCB-AOS-VV-OZ 6 LPCIA-FCV52"OCZ 6 CSSA-75-25-CCZ 6 CSSB-75-51"OCZ

47 5 CR 6 PCB-AOS-VV-DZ 6 LPCIB-FCV67-CCZ 6 CSSA-75-23-OCZ 6 CSSB-75 51-OCZ I

40 5 CR 6 PCO-ADS-VV-DZ 6 LPCID-FCV66-OCZ 6 CSSA-75 23-OCZ 6 CSSB-75-51-OCZ l

5 CR 6 PCB-AOS-VV-DZ 6 LPC A-FCV,"73-CCZ 6 CSSA-$ 5-~3-OCZ 6 CSSB-75-51-OCZ I

CR 5 " Cll-AOS-VV-OZ~SPC}II-PCII!SS-OCZ A~CSA~7-PS-Of,'Z i CSSO-75-5}-OCZ

,I~~OQQILSMCOAQS=VV' "L QQU}BC!CS}CCL It CBQ"7.5ZAC "Z-S"CSS5 57-5l--CCZ

Ct

Ct

dl

9l

l3

26

53

55i

5 PRIMA 6 ~CQ-.AJ)S-VV-DZ 6 ~PC g-fCV53-CCZ 6 CSSA~~ga.:.CCg 6 "CSSB-.75-53-CCZ l

I ~P„I~AQ=V~~~PIR.~Qg-lgJ ~$ $~SL~g ~ISS S 0-7 5 53-IcC~
QQR~AS PC~O~VV~l 5 I PQ}J} ECIIQV-CCE 5 CQSAM5 SQ=QCZ I CSSB~. 55-CC

SOR~RA PCQ A}ZS-VV-Pg 5 ~PI~A- CVS~J~CQQA~-Zfl-QC~QSQB 75-~S~C
AA RLZL2MCLlMS.SLED

6~{'.~g~V~Z~QSLfLt9=9MMM~~CM~B=?%55=DC
27

I
3,5 Z ~SSfL2MQCZ~
3l

32
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SEI SIZING/ )0/I)P 0')/l3/I') 12 ~ 5)a 1') I'A~L S.v- ~»

60

62

AC 6 "PCA-AOS-VV-OZ 6 "LrCIO-HX-AX-OZ 6 "CSSA-75-27-OCZ I, "CSSB-HX-RX-OZ I
Z

RC 6 PCO-LARGE-PP-OZ 6 LPCIO-HX-AX-BZ 6 "CSSA-75-27-OCZ 6 "CSSB-HX-RX-BZ !

RC 6 PCB-PC-01-OZ 6 LPCIO-HX-RX-OZ 6 "CSSA-75-27-OCZ 6 "CSSB-HX-AX-BZ l

5 RC 6 PCO-AOS-VV-DZ 6 LPCIB-HX-RX-BZ 6 "CSSA-HX-RX-BZ 6 "CSSB-75-55-OCZ l

ec

65

RC 6 PCB-LARGE-PP-OZ 6 LPCIO-IIX-RX-OZ 6 "CSSA-HX-RX-BZ 6 CSSO-75-55-OCZ I

AC 6 PCO-PC-01-BZ 6 LPCIB-HX-RX-OZ 6 "CSSA-HX-RX-BZ 6 "CSSB" 75-55-OCZ !

$ 6

10

67

5 RC 6 PCB-ADS-VV-DZ 6 LPCIO-HX-RX-BZ 6 "CSSA"HX-RX-OZ 6 CSSB-HX-RX-BZ
C6

6

RC 6 PCB-LARGE-PP-OZ 6 LPCIO-HX-RX"OZ 6 CSSA-HX-RX-OZ 6 CSSB"HX-RX-OZ l ~

12-
68

69 5

5

AC 6 PCB-PC-01-8Z 6 LPCIO-HX-RX-.OZ 6 "CSSA-HX-RX-BZ 6 CSSB-HX-RX-OZ I

RC 6 "PCO-ADS-VV-DZ 6 LPCIA-HX-RX-OZ 6 "CSSA-75-27-OCZ 6 "CSSB-75-55-OCZ
16

14

17

19

70

71

72

5 RC 6 PCO-LARGE-PP-OZ 6 LPCIA-HX-RX-OZ 6 CSSA-75-27-OCZ 6 CSSB-75-55-OCZ I
6I

5 RC 6 PCB-PC-01-OZ 6 LPCIA"HX-RX-OZ 6 CSSA-75-27-OCZ 6 "CSSB-75-55-OCZ I
I

5 RC 6 PCO-ADS-VV-DZ 6 LPCIA-HX-RX-OZ 6 CSSA-75-27-0CZ 6 "CSSB-HX-RX-BZ I
41

RC 6 PCO-LARGE-PP-BZ 6 LPCIA-HX-RX-OZ 6 CSSA-75-27-OCZ 6 "CSSB-HX-RX BZ !

RC 6 PCO-PC-01-OZ 6 LPCIA-HX-RX-BZ 6 "CSSA- 5-27-OCZ 6 CSSB-HX-RX-BZ I

RC 6 PCO ADS VV-OZ 6 LPCIA-HX-AX-OZ 6 CSSA HX-AX 9Z 6 CSSB 75-55-OCZ I

'21

22

I
23

76

77

79

RC 6 "PCO-LARGE-PP-OZ 6 "LPCIA-HX-AX-AZ 6 "CSSA-IIX-RX-BZ 6 "CSSO-75-55-,0CZ

AC 6, PCO-PC-01-BZ 6 I PCI~A-I X~X 8+6 "CS(A I]$-Q-Og 6 .C+SP.-75. 55-PC/ I

AC PCg-AOS VV-P~LPCQI-lIXDXSZ5 "CSSA-IIX-IN=8Z .6 ""-.SSB JIHAD"BZ

RC 6 C -LARGE"QP-Og+~~PC A IQ R)f=g.g CSQ JQ=BltJZ,.6 .gGSOJf j(„9-$Z

CI

'25

26

27

"9

0

~g 6~PCS-7~-CCZ 6 DCZC=ZZMZ-.GC~ CSSA=ZS=ZS-..CCZ 6 D =.C=SZSG=DZls DG;D-SZSG"PZ 6

~IIPCI-gQ-MZ L UCIC=ZLH "OCLJLUSSA35=25 "CCLE "DG"CdTSG."DZ MGA=STSG-DZ

J.~COCLE CSSILZ5UMCZ ~G~LSGDLJMEaDMSGA
fLJLQIKU)~ILCSGZ=6MC~LDLGCLJLMSSA-75-2MCZ6:-DG=C-STSG=DLJL DG.-D-STSGD

~KLI3-'LLXS~KK=TLZMCLJlMSSLZMQCZL "GG=C=STSGDZJ'DG-D-SISG-„DZ

-3IJ1CZJ~MSSiL2! 426&CLJRMMMSG=O Z M~~ISG>
31
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I ~ 0 H tlIJ Hll",Jl 0 IT

IIUHIIZA L I T<RALS

7 L I ~ I Lt 3/ 3 Tt i I J 7

fl7 !'I CII 6 HPCI-73-17 -CCZ 7 III,'IC 71+7-OCZ 6 CSSA-75 25-CCT. 6 D -C-COOLZ 6 OG-0-STSG-DZ I

Z

00 CR 6 HPCI-73-3 OCZ 6 IIC IC 71-37-OCZ & "CSSA-75-23-CC8 6 "OG-C-COOLZ 6 OG D S'TSG-DZ I

l4

RO

90

CA & HPCI,"73-2-OCT 6 QCgQ) 47 OCZ & CSgh-g)-25-CCZ 6,"„OG.-C COOl,g 6 OG-0 STSG-.OZ I

CR 6 HPCIO-PHH-CSGZ 8 ACIC-71-37-OCZ 6 CSSA-75-25-CCZ 6 "DS-C-COOLZ 6 DG-0-STSG-OZ I

~ ~

91

92

CA 8 HPCI-73-44-CCZ 6 RCIC-71-37-OCZ 6 CSSA-75-25-CCZ 6 OG-C-COOLZ 6 OG-D-STSG-DZ I

CR & tIPCI-73-34-OCZ & RCIC-71-37-OCZ 6 CSSA-75-25"CCZ 8 OG-C"COOLZ 6 "OG-0-STSG-DZ
t4,

17

93

95

6 CR & HPCI-73-16-CCZ & RCIC-71-37-OCZ 6 "CSSA-75-25-CCZ 6 OG-C-STSG-DZ 6 "DG-0-COOLZ
C&

CR 6 "HPCI "73"3-OCZ & RCIC-71-37-OCZ 6 "CSSA-75-25-CCZ 8 "DG-C-STSG-OZ 6 "OG-0-COOLZ }

6 CR & HPCI-73-2-OCZ 6 "RCIC-71-37"OCZ & ."CSSA-75-25"CCZ I "DG-C-STSG-OZ 6 "DG-0-COOLZ }
lb

l3
CR & HPCIO-PHH-CSGZ 8 RCIC-71-37-OCZ 6 CSSA-75-25-CCZ 8 DG-C-STSG-DZ & OG-0-COOLZ I

08

97

98

6 CA & IIPCI-73-44-CCZ & RC C"71-37-0CZ 8 CSSA-75-25"CCZ 6 DG-C-STSG-OZ 6 OG-0-COOLZ
GI

5
CR 6 HPCI-73-34-OCZ & RCIC-71-37-OCZ S CSSA-75-25"CCZ 6 DS-C-STSG-DZ 6 DG-0-COOLZ

lr3
99 CA 6 HPCI-73-1'6 CCZ 6 "RCIC-71-37-OCZ & CSSA-75-25-CCZ 6 OG-C-COOLZ 8 OG-0-COOLZ

ZI

I!7

24)

100

101

102

104

In6

6 CA & HPCI 73-3-OCZ 8 RCIC-71-37-OCZ & "CSSA-75-25-CCZ 6 "OG-C-COOLZ 6 .3G 0-COOLZ I I

CR 8 HPCI-73-2-OCZ 6 RCIC 1-37-OCZ 8 CSSA-75-25-CCZ 6 "OG-C-COOLZ 6 DG-0-COOLZ
SI

CII II 5~PC GP lHl- CGSg 6 RC IC tl 37-OCZ 1-CSSA 75 75--CC-Z 6 DG 0-COOLZ 6 OG 0-COOLZ I

CA 6 HPCI-73-44-CCZ & RC IC-71-37-OCZ 8 CSSA-75.-25-CCZ 8 OG-C-COOI AP & OG "0-COOLZ I

CR tz !IPQI-73-.16-CCZ ~~[ jg 71-.JT-OCJ &~QSQ-'f5.-23-0CZ 6. QC-C 39TJG "OZ .8 OII-0 STSG 0$

CR 6 llPCI-77-3-OCZ I AC~I-TT'-OCZ 6 CSSA-7g-23-GCZ 6 "OG-C-STSG-02 6 OG-O-S'TSG-OZ

2'4 107 -0 7- SILI5=~<ZOO=0=STOT!M~ ORJLSZS<-DZ L

25

2J.

76

2

C~ll
"

P LS-Plt!~"GZ~<ST~I-JT-OCZ 6 65$ 4~-23-OCZM~G-C-STSG=!IZ II DG~-STSG-OZ~
~.'2 II~P2 74-4!!-CCZ ~CTC~ST=OCI ~5=35=ZD=23ZOM0~0~03=5376 2DG-O.-OTSG-.DZ~

LQDLi "KIC=21=3LBC~SSk25-23=QCMMHMSfaRLMfi=0>JSG~

ILI ~t "IIPCI &3MG.=CCZ ~J 0071= I=S. ZOOS COSA=.75=23=.OC~ &0=0=COOL~DO-DMTSG-D

~12 ~8 5 "IIRCJ=T~=OC~SCLCMD=SZ=OC~~SSA~~S=OCZ S~R~ODL~ .37634-STSG~~

ILL~P~~~KII~ SL1&~CZ ML~S.MDLDMSG=QZ3
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SETS(03/30/1 l) 09/13/7'J 12 ~ 59 ~ 19 PAGE tlO ~ L'31
\

114 6 CR 6 "HPCIO-PHH-CSGZ 6 "RCIC-71-37-OCZ 6 "CSSA-75-23-OCZ 6 "OG-C-COOLZ 6 OG-0-STSG"OZ I

I l5 6 CR 6 HPCI-73-44-CCZ 6 RCIC-71-37-0CZ,8 "CSSA-75-23„-OCZ 8 "DG-C-COOLZ 6 "DG-0-STSG-OZ I

6 CR 6 HPCI 73 34-OCZ 6 RC IC-71-37-OCZ 6 CSSA-75 23-OCZ 6 DG-C-COOLZ 6 DG-0-STSG DZ 'l

IIL

10

117

119

120

121

CR IL HPCI-73-16-CCZ 6 RCIC-71-37-0CZ 6 CSSA-75-23-OCZ 8 OG-C-STSG-OZ 6 DG-D-COOLZ I

CR 8 HPCI-73-3"OCZ- 6 "RCIC-71"37-OCZ 6 "CSSA-75-23-OCZ 6 "OG-C-STSG"OZ 8 DG-0-COOLZ 1

6

6 CR 6 "HPCI-73-2-OCZ 8 "RCIC-71-37-OCZ 6 "CSSA-75-23-OCZ S "OG-C"Sl'SG-OZ 6 OG-0-COOLZ I r L

6 CR 6 IIPCIO-PHH-CSGZ 6 "RCIC-71-37-OCZ 6 "CSSA-75-23-OCZ 6 OG-C-STSG-OZ 8 OG-D-COOLZ
CL

CR 6 HPCI-73-44-CCZ 6 RCIC-71-37-OCZ 6 CSSA-75-23-OCZ 6 OG-C-STSG-OZ 8 OG-0-COOLZ I

17

16

21

22

122

123

124

125

126

127

120

129

130

131

132

6 CR'6 "HPCI-73-34-OCZ 6 RCIC-71 "37-OCZ 8 . CSSA-75-23-DCZ 8 "OG-C-STSG-DZ 6 "OG-0-COOLZ I
I

6 CA ~ 6 HPCI-73-16-CCZ 8 -"RCIC-71-37-OCZ 6 CSSA-75-23"OCZ 6 "OG-C-COOLZ 6 "OG"D-COOLZ I
(}I

6 CA 6 HPCI-73-3-OCZ 6 ACIC-71-37-OCZ 6 "CSSA-75-23-OCZ 6 "OG-C-COOLZ 6 "OG-D-COOLZ I'
6 CA 6 "HPCI-73-2-OCZ 8, RCIC-71-37-OCZ 6 "CSSA-75-23-OCZ 6 DG-C-COOLZ 6 OG-D-COOLZ

8

CA 6 HPCIO-PHH-CSGZ S RCIC-71-37-0CZ 6 CSSA-75-23-OCZ 8 "OG-C-COOLZ 6 OG-0-COOLZ I

6 CR 6 "HPCI-73-44-CCZ 6 RCIC-71-37-OCZ 6 "CSSA-75-23"OCZ 6 "OG-C-COOLZ 6 "DG-0-COOLZ I

6 CR & HPCI-73-34-OCZ 6 RC IC-71-37-OCZ 6 CSSA-75-23-OCZ 6 'G=G"-COOLZ 6 DG-D-COOLZ I
~-

CR 6 HPCI-73-16-CCZ S RCIC-71-37-OCZ 6 CSSD-75-53-CCZ 6 DG-A-STSG OZ 6 DG-0-STSG DZ I

CR 6 "HPCI-73-3-OCZ & RC-71-37-OCZ & CSSO-75-53-CCZ S "OG-A-STSG-DZ 6 OG-8-STSG-OZ I

CR L~IPCIG-PRIICStC L RCJ~\ 37 OC~t CSSR-'75-$ 3 CC~DG ~ATRO-t}Z L OG~ SJSG-ORZP

23

2'7

133 C~RL Pct-73-LA-CCX~RCZC-73=37-t}$2 6:CLS0=7$ =.$ 3=CCZ.Z OS=A-.STSG-DZ It OG-0-5750-OZ~~

)33 ''"
Cfl 7 IPCT-73&6-CCZ I "IICIC" 1=}T=OCZ L=CSSD=.}5-53&CZ~OG-A=COOLZM DG-0-STSG-DZ J

Rt}SG~ CR..L "IIPCT "73M=OCT 5 RCIC=T1.-.37=OCR.L "CSSD=}5=53 CCZ. ~ .D-G..-.A=CODLZ 5 Otl.-.D-STSG J)Z I

CLSMLCLD.=PPlLGZiLS~GILX1-MlU6 "US0,-75" 53-CCZ .MG=A"-CIIOL~G=O-STSG=DZ

30
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IC

OC

10.

142

143

145

147

148

6

63

CR 6 IIIZCI-73-16-CCl 8 RCIC-71-37-OCZ & "CSSO-75-53-CCZ 6 OG-A-STSG-OZ 8 DG-0-COOLZ
Z

CR 6 "HPCI-73-3-OCZ 6 "RCIC-71-37"OCZ 6 "CSSO-75"53-CCZ 6 "OG-A-STSG"OZ 6 "OG-0-COOLZ I

CR 6 "HPCI-73-2 OCZ 8 RCIC-71-37-OCZ & CSSO-75 53-CCZ 6 OG-A-STSG-OZ 6 OG-0-COOLZ

CR 8, HPCI 0-PIAIH-CSGZ 8, RC Ic-l1-37-OCZ 8, CSSO-75 53-CCZ 8, OG-A Sf'SG OZ 8, OG-8-COOLZ

CR 6 IIPCI-73-44-CCZ 6 RCIC-71-37-OCZ 6 CSSD-75-53-CCZ 6 DG-A-STSG-OZ 8 OG-0-COOLZ

CR 6 HPCI-73-34-OCZ & RCIC-71-37-OCZ 6 CSSO-75-53-CCZ 6 OG-A"STSG-DZ 6 DG-0-COOLZ

CR 6 "HPCI-73-16-CCZ 6 RCIC-71-37-OCZ 8 CSSO-75-53-CCZ 6 "OG-A-COOLZ 6 "DG-0-COOLZ f

Cn 6 "Hr CI-73-3-OCZ 6 "RCIC-71-37-OCZ & "CSSO-75-53-CCZ 6 -OG-A-COOLZ 6 "OG-0-COOLZ I

l&

88

12

13

149

150

6 CR '6 "fIPCI-73-2-OCZ 6 "RCIC-71-37-OCZ 6 "CSSO-75-53-CCZ 6 "DG-A-COOLZ 6 "DG-0-COOLZ I
18

6 GR -6 tlPCIO-PHH-CSGZ 8 - RCIC-71-37-OCZ & CSSO-75-53-Ccz 6 OG-A-COOLZ 8 "OG-0-COOLZ ~Z
151

152

154

CR 6 HPCI-73-44 CCZ 6 RCIC-71-37-OCZ 6 CSSO-l5-53-CCZ 8, OG A COOLZ & OG-8-COOLZ I

CR 6 HPCI-73 34-OCZ & RCIC-71-37-OCZ 8 CSSf3-75-53-CCZ 6 OG A COOLZ 6 "OG-8-COOLZ

CR 8 HPCI-73-16-CCZ 6 "RCIC-71-37-OCZ .8 LPCIO-FCV67-CCZ 6 CSSA-75-25-CCZ 6 CSSO-75-53"CCZ 1

CR & "tlPCI-73-3-OCZ 6 "RCIC-71-37"OCZ 6 "LPCIO"FCV67-CCZ 6 "CSSA-T5"25"CCZ & "CSSO-75-53-CCZ I

dl

18

l9

30

21

22

23

27

29

155

156

157

158.

159 6

160 6

161 6

~C~2

CR 6 HPCI-73-2-OCZ 6 Rc IC-71-37-ocz & "LPCIO-FCV67-CCZ 6 ~CSSA-'75='25'-CCZ '6 CSSO-l5-53-CCZ I
Cl

CR 6 HPCI0-PIHI-CSGZ 8 RCIC 71-37-OCZ 6 LPCI13-FCV67 CCZ 6 CSSA-75 25-CCZ 6 CSSO-75-53-CCZ I'I

CR 6 "HPCI-73-44-CCZ & RCIC-71-37-OCZ 6 "LPCID-FCV67-CCZ 8 CSSA-75-25-CCZ & CSSO-75-53-CCZ I
Cl

CR 8 tlPCI-73-34-OCZ & RCIC 71-3T-OCZ 6 LPCIO-FCV67-CCZ 6 CSSA 75-25-CCZ 8, CSSO-75-53-CCZ I

CR 6 HPCI-73-16-CCZ 6 RC IC 71-37-OCZ 6 LPC III-FCV66-OCZ 8 CSSA-75 .25 CCZ 6 CSSO-75-53-CCZ l

CR 6 HPCI-73-3-OCZ 6 RCIC-71-37-OCZ 6 "LPCIO-FCV66-OCZ 6 CSSA-75-25-CCZ & CSSO-75-53-CCZ

C 5 i - - -OC~ZC~U~~CZ 5 CZILFCYSAA-OCSCSSA-35-ZS-CCZ 5 CSSO 35-53-CCZ i

~glg+7~4g~CLMT~QC~LPC30-FCY66-QCK ~SMA- QZ~5~CSSO-75-53"CCZ J~
ZSSJZCZJ~O~i=ZSJCZJ C SOB-25-SCABS!ZJ

CILJk "IIECLID=UaKZ 6 "fKIC"DULQCZ % "LPClAMY33M.LL CSS&5-2&CI 8, ".CSSI3-g;.53-QC7

~IfP~=~C~RClC=MI=OCZ ~~SDZCV53UCZ. 6 "CSSA=75=25"CCZ 6 "CS$ 0.-„,75".53;CCZ .I

-3MLJLMXIJLFXL53=CCZ 6 MSSiL2%&hCCZMCSSDD5.-„53-CCZ l.

31
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SC ISO(73 )/373/ IV) 0 )/15/ 19 12 ~ 59 6 19 IRAGt..'IJ ~

168

169

CR 6 HPCIO-PMH-CSGZ 8

CR 6 "IIPCI-73-44-CCZ

RCIC-71-37-OCZ 6 "LPCIA-FCV53-CCZ 6 "CSSA-75-25"CCZ 6 "CSSB-75-53-CCZ 1

2

RCIC-71-37-OCZ 8 LPCIA-FCV53-CCZ 6 CSSA"75-25-CCZ 6 CSSO-75-53-CCZ }
86.

170 CR 8 HPCI-73-34-OCZ C RCIC-71-37"OCZ 8 "LPCIA-FCV53-CCZ 8 "CSSA-75-25-CCZ 8 CSSI3-75-53-CCZ }
C8

171 CR 8 "tlPCI-73-16-CCZ RCIC-71-37-OCZ 8 LPCIA-FCV52-OCZ 6 CSSA-75"25-CCZ 6 "CSSG-75-53-CCZ

Iu

I2

38-

)9

23-

2I

2-

172

173

174

175

176

177

178

179

180

101

182

183

85

106

CR & tlPCI-73-3-OCZ 8 RCIC-71-37-OCZ 6 LPCIA-FCV52-OCZ 8 CSSA-75-25-CCZ 6 CSSO-75-53-CCZ
88

CR 8 HPCI-73-2-OCZ 6 RCIC-71-37-OCZ 6 "LPCIA-FCV52-OCZ 6 CSSA-75-25-CCZ 6 "CSSB-75-53-CCZ 1 I'v

6 CR 6 "HPCIO-PMK-CSGZ 6 RCIC-71-37-OCZ 6 "LPCIA-FCV52-OCZ 6 "CSSA-75-25-CCZ 6 "CSSO-75-53-CCZ } t8

'

6 CR 6 HPCI-73"34-OCZ 8 RCIC-71-37-OCZ 6 .LPCIA-FCV52-OCZ 6 "OSSA-T5-25-CCZ 6 "CSSO-75-53-CCZ I
I8

6 GR '6 "HPCI-73-16-CCZ 6 - RCIC-71-37-OCZ 6 LPCIB"FCV67-CCZ 6 CSSA-75-23-OCZ 6 CSSG-75-53-CCZ } ~8
6 CR & *IIPCI-73-3-OCZ 6 "RC IC-71-37-OCZ 8 ."LPCIO-FCV67-CCZ 6 CSSA-75-23-OCZ 6 CSSB-75-53-CCZ }

bl
CR 6 HPCI-73-2-OCZ 6 RCIC-71-37-OCZ 6 LPCIB-FCV67-CCZ S CSSA-75-23-OCZ 6 CSSO-75-53-CCZ } Ml

6 CR 6 HPCIO-PtlH-CSGZ 6 RCIC-71-37-OCZ 8 LPCIG-FCV67-CCZ 6 CSSA-75-23-OCZ 6 CSSO-75-53-CCZ
LI

6 CR 6 HPCI-73-44-CCZ 6 RCIC-71-37-OCZ 6 "LPCIG-FCV67-CCZ 6 CSSA-75-23-OCZ 6 CSSO-75-53-CCZ }
91

6 CR 6 HPCI-73-34-OCZ 6 RC IC-71-37-OCZ 6 LPCIO-FCV67-CCZ 6"- CSSA'~75'"23-0'C2 6 CSSO-75-53-CCZ }
SI

CR 6 HPCI-73-16-CCZ 8 RCIC-71-37-OCZ 8 LPCIG-FCV66-OCZ 8 CSSA-75-23-0CZ 6 "CSSO-75-53-CCZ tl
CR 6 HPCI-73-3-OCZ 8 RCIC-71-37-OCZ 6 "LPCIO-FCV66-OCZ 6 "CSSA-7+-23-OCZ 6 CSS0-75-.53-CCZ l

CR 6 HPC - 3 -OC "RCPT-ting ~DMS))6=057 6 "t.SSH).=est."OCR'. 6 "(SSB-75-973-CCg. j
CR &~[CIA-PQf-QI)~ ttg..lg+)-3+OCZ 6.. LPCIO-.jCV66-.0CZ S .".CSSA-75-23-.0CZ. 6 CSSO-75-53-CCZ t

6 CR 6 HPCI-73-44-CCZ 6 RCIC-T1-37-OCZ 6 LPCIA-FCV52-OCZ 6 CSSA-75-25 CCZ 6 CSSB-75-53-CCZ }
88

23

'2.7

25

2~7

188

187 6 CR R~IPCJDS~CC~ RFICMI-57-0CZ 6 IPCIII-FCII66;OCZ I, OSSA-75-ZS-OCZ \ CSSG-75-55-CC~'/
6 'R 6 I C I - - -OC R 3~@-QCLMPC I!INV66-'QCZ 6 ."CSEA:7~3-9Cg 6 "t SSO 75-g3-CCZ

189~~R 6 IIPCJ~S~6-CC~4 GCJC-ZJ-SZ.-GCZ 6 LGCIAMCVSS"CC~~SSA-75-25-OCZ 6 CSSG-75-55"CC~
6»

)90 CB 87 ~ECI=73M=ttCZ 6 "RCIC=U=>Z=OCZ 6 "LPCIA.-.FCV53=CCZ 8 ",SSA-T. -23~CZ 8 CSSt}.-75-,.53-,CCZ .I ~~
27 }~ECJ=I. " -Z~LJIC~~JJS=ZCSSS=C~CSS~S=ZSMCZ 6 "CSSG=75=57=CCZ I

2P

7~I.[P~tttLC5%3MHEMgal ~PCS.XCV53-CCZ 6 "CSSA-75=23QCZ Sc CSS0=75„-53".CCZ

P:~3>~&~3~~QQJL ."LPCIAZCVNLCCZJL CSSA=T5=23=.0CZ~.CSS0-.75-53;„CCZ

~HI-Z~MCLJk - - - CLJEMKlWCVM=CCRC "CSSA=15=23QCL5 "CSS0=,75-534C~
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0

10

l2

195

196

197

198

199

200

201

202

203

204

205

206

207

CR 6'PCI-73-2-OCZ 6 RCIC-71-37-OCZ 6 CSSB-75-51-OCZ 6 DG-A-STSG-DZ 6 OG-8-STSG-OZ

CR & HPCIO-PHtl-CSGZ 8 RCIC-71-37-OCZ 8 CSSB-75-51-OCZ & OG-A-STSG-OZ 6 DG-8-STSG-OZ

CR 6 HPCI-73-44-CCZ 8, RCIC-71«.)I-OCZ 6 CSSB-75-51-OCZ 6 OG-A-STSG-OZ 6 OG-8-STSG-DZ l
0&

CR 6 IIPCI-73-34-OCZ & RCIC-71-37-OCZ 6 CSSB-75-51-OCZ 6 OG-A-STSG-OZ 6 DG-8-STSG DZ

CR & "HPCI-73-16-CCZ & RCIC-71-37-OCZ 6 CSSB-75-51-OCZ 6 "OG-A-COOLZ 6 "OG-8-STSG-DZ

CR 8 "tlPCL-g3-f6-CCZ 6 RCIC-71-37-OCZ 6 "LPClA-j.CV52 OCZ 6 "CSSA-75-23-OCZZ6 "CSSB-75-53-CCZ I

CR 6 "HPCI-73-3-OCZ 6 RCIC-'71-37-OCZ 8 "LPCIA-FCV52-OCZ 6 CSSA"75-23"OCZ & CSSB-75-53-CCZ I
86

CR 8 "HPCI-73-2-OCZ & "RCIC-71-37-OCZ & "LPCIA-FCV52-OCZ & "CSSA-75»23-OCZ 8 "CSSB-75-53-CCZ l- ~ —f&

CR & HPCIO-PHH-CSGZ 6 RCIC-71-37-OCZ 6 LPCIA-FCV52-OCZ 6 "CSSA-75-2J-OCZ & CSSB-75-53-CCZ
0&

CR 6 "tlPCI-73-44-CCZ 6 RCIC-71-37-OCZ 6 LPCIA-FCV52-OCZ 6 CSSA-75-23-OCZ 6 CSSB-75-53-CCZ I

CR 8 HPCI-73-34-OCZ 8 RCIC-71-37-OCZ 6 LPCIA-FCV52-OCZ & CSSA-75-23-OCZ 6 CSSB-75-53-CCZ I

CR 6 HPCI-73-16-CCZ 6 RCIC-71-37-OCZ 8 CSSO-75-51-OCZ 8 OS-A STSS-JZ 6 DG-8-STSG-OZ

CR 6 HPCI-73-3-OCZ 6 RCIC 71-37-OCZ 6 CSSB-75-51-OCZ 6 "OG"A-STSG-DZ 6 DG-8-STSG-OZ I

IO

LA

Go

208

209

210

211

212

213

214

215

21.'I

2ZQ

CR 6 HPCI-73-3-OCZ & RCIC-71-JT-OCZ & "CSS8-75.-51„-0CZ ..6 "OG. A-COOLZ 6 "OG-8-STSG-OZ

CR & HPCI-73-2-OCZ 6 RCIC-71-37-OCZ 6 CSSB-75-51-OCZ 6 OG A-COOL'Z '6 00-8-STSG-OZ

CR 6 HPCIO-PHH-CSGZ 8 RCIC-71-37-OCZ 6 CSSB 75-51 OCZ 6 OG-A COOLZ 6 OG-8-STSG-OZ l

CR 6 HPCI-73-44-CCZ 6 RCIC-71-37-OCZ 6 "CSSB-75-51-OCZ 8 OG-A-COOLZ 6 "DG-8-STSG-DZ

CR 8, PC~ — 4-OCZ 8, RC C-7 -37-OCZ 8 CSS8-75-$ l,-Og 6 OG-A-COOLZ 6 OG-8-STSG-OZ

CR 6 tIQCI-73+(-CQ S QQC~I-+L-Oto~ g@B-75+1-OCg Q,D|i-A-STSG Ooo 6 OG-8-COOL) l

/I-1~K~~~~=IXX o oooll=?o=ol=osz aai=ll=olko&z a oo-o-coooz
r. ~'g mtPCIO.-PVu-CSG)WWC.re=v=37>CZ "CSSu=ua<OC~ZS=A.:SISG.ZZ 6 "t)G-tt.-CgOLZ t

Q k "9%I-73>AXLE "RCZUl=JLDC &MSHLV=51UC~Q~=WTSG-D~ "Pg-8-COOLZ

~IQCLU-39=OCZ 'MIC.II~ld)CLLMSSll25=5.LDCMMJi-A=SISGDL&o DG.-„B-COOL

QQ & HPCI-„.TJ.=J-OCR. fi ItCI. =..71=JYMCLJL~S8=75M)=QCLJL~G~U)PL~1 "OQ-B.-COOLZ .(

BC~"MCZ fi BCI~LH-BCLfiMSB-ILRLlE~I)eJECQOLZ~G-8-CPOLZ

9I

ol

27
lg gg+~Q(k~gygQMgZDg...
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222

223

224

CR 0 "HPCIO-PHH-CSGZ 8 "RCIC-71"37-OCZ 8 CSSO-75-51-OCZ 8

2

CR 8 HPCI-73-44-CCZ 1L "RCIC-71-37-OCZ 8, "CSSB-75-51-OCZ

CR 8 tlPCI-73-34-OCZ tt RC IC-71-31-OCZ 8 "CSSO-75-51-OCZ $

"OG-A-COOLZ 6 "OG-0-COOLZ I I

OG-A-COOLZ 8 "OG-0-COOLZ

"OG-A-COOLZ 8 "OG-0-COOLZ

"0

fAI

I9-

225

226

227

220

229

230

231

232

234

236

237

230

CR a "tlPCI-73-16-CCZ a "RCIC-71-37-OCZ 8 "LPCIB-FCV67-CCZ L "CSSA-75-2a-CCZ 8, "CSS0-75-51-0CZ I

CR 8 HPCI-73-3-OCZ 8 RCIC-71-31-0CZ tt "LPCI0-FCV67-CCZ 8 CSSA-75-25-CCZ 8 CSSO-75"51-OCZ I
5P.

6 CR 8 HPCI-73-2-OCZ 8 "RCIC-71-37-OCZ 8 "LPCIB-FCV67"CCZ 6 "CSSA-75"25-CCZ 8 "CSSB-75-51-OCZ
r'8

CR 0 "tlPCIO-PHH-CSGZ 8 RC IC-71-37-0CZ 8 "LPCIO-FCV67-CCZ S "CSSA-75"25-CCZ 6 CSSB-75-51-0CZ I t8

6 CR 8 HPCI-73-44-CCZ 8 Rc IC-71-37-OCZ tt LPCIB-FCV67-CCZ 8 CSSA-75-25-CCZ 8 CSSB-75-51-OCZ I
88

6 CR K "HPCI-73"34-OCZ 0 RCIC-71-37-OCZ 0 "I.PCIB-FCV67-CCZ 8 CSSA-75"25-CCZ 8 CSSB-75-51-OCZ I tt
6 CR 6 tlPCI-73-16-CCZ 8 RCIC-71-37-OCZ 8 LPCIB-FCV66-OCZ 8 CSSA-75-25-CCZ 8 "CSSB-75-51-OCZ I~7
6 CR C "ltPCI-73-3-OCZ 6 RCIC-71-37-OCZ 8, "LPCIB-FCV66-OCZ 6 CSSA-75-25"CCZ 6 CSSB-75-51-OCZ I

6t

6 CR 8 HPCI-73-2-OCZ 8 RCIC-71-37-OCZ iL LPCIO-FCV66-OCZ 8 CSSA-75-25-CCZ IL CSSB-75-51-OCZ
9t

6 CR 8 HPCIO-PMH-CSGZ 8 "RCIC-71-37-OCZ 6 LPCIO-FCV66-OCZ 8 CSSA-75-25-CCZ 8 CSSB-75-51-OCZ I

6 CR 8 tlPCI-73-4't-CCZ 8 RCIC-71-37-0CZ 8 LPCIB-FCV66-OCZ 8 CSSA" 75-25-CCZ 6 CSSB-75-51-OCZ I 9t

CR L HPCI-73-34-OCZ 0 RCIC-71-37-OCZ 6 LPCIB-FCV66-OCZ 8 .-CSSA-75~2'5 "CCZ' "CSSB-75-51-0CZ I St
7

CR 8, tlPCI-73-16-CCZ 8 RC Ic-71-37-OCZ $ LPC IA-FCV53-CCZ L CSSA-75 25 CCZ 8 CSSB-75-51-OCZ tt

CR 6 HPCI-73-3-OCZ 8 RCIC-71-37-OCZ 8 "LPCIA FCV53 CCZ 8 CSSA 75-25..CCZ 8 CQSB-75-51-OCZ .t

21

"7. 240 CO 1 IIPCIO~PIIH- SGF S IlCJC-VI,-77-0CJ 1 LPCIALFClf'13-C"Z 1 COSA-75-25- CZ &,CSSS-75-51-OCZ I

2.r

22

7 ~

2/

20

29.

S~IPC I~~III ~~I JC 71 37 90~ LPCJA FCV53 CCZ 5 . SS~ 25 CZ 6 CSSII 5 51 OCZ

/" KLD=2&QMltJ:.IIM~XL5&EI4"SALE.=CCLMCS$R "25-25=CCZ3 "CSSB-.7$ -$ 1 OCZJ
241

IOCI JS~CZ ~CIC ~LJIC~PCIA~VG~CZ ~SO=25=ZOMC~~SSG=IS.:51=0C~F

LSCIIL~tLXSGZ 8 ~CLC-~I=OCLJL "LBCIA=FCV52.=BC~—CSS~ =2 MC~~SSB=-75=51=-OCZQ—S

~tQCJ=Z3~C~IC~~=OCUL LBCIAMHt5~CZ~SSA&5=25 "CC~ CSSQ-75;51-.0CZ, 3

"CSSIL25-25-"~~sll2Ml-OCI L

42 7

Zl ) fi 'ILJ~ZCI-VJ~-CCZ ~JCC~LOJ~C~P ACJFC=VSZ OCI-.Z.C SA=.75=25:CCZ 5 0550-..75-51-0CZ I 0

2!lO. S~B ~ICCIM3=3=001 ~\SIC=II=SZ.:OCZ &—.LPCIA.-FCVV2=0CZ 5 CSSA".75=25=CCZ I CSS0=75-.51-..0CZ I

31

3?-

SECURITY-REISATED IHlr01UhYTION





r "R.'I RIU Nlll'R OF
A'UA'I'lCR LITCRALS
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~ ~ l

CC

~ 0

I '2

13

~ 3

)3

249

251

2:) 2

253

254

25 3

256

257

250

15<3

260

261

262

253

265

266

CR & "HPCI-73-16-CCZ & "RCIC-71-37-OCZ & LPCIA-FCV67-CCZ & "CSSA-75-23-ocz & CSSO-75-51-OCZ I

CR & "HPCI-73-3-OCZ & RCIC-71-Sv-OCZ & "LPCIO-FCV67-CCZ & "CSSA-75-23-OCZ & "CSSB-75-51-OCZ l
8f.

cR & "Hrcl-73-2-ocz & "Rclc-71-37-ocr a -Lrcle-Fcv67-"cz & "cssA-75-23-ocz & "csso-vs-sl-ocz l

CR & "HPCIO-PHH"CSGZ & "RCIC-71-37-OCZ & LPCIO-FCV67-CCZ & CSSA-75-23-OCZ & CSSO-75-51-QCZ I

6 CR & HPCI-73-44-CCZ & "RCIC-71-37-OCZ & "LPCIO-FCV67-CCZ & CSSA-75-23-3CZ & CSSO-75-51-OCZ l
M

6 CR & "HPCI-73-34-OCZ & "RCIC-71-37-OCZ & "IPCIO-FCV67-CCZ & "CSSA-75-23-Ocz & -CSSO-75-51-OCZ I
I'A.

6 CR & HPCI-73-16-CCZ & RCIC-71-37-OCZ & LPCIO-FCV65-OCZ & CSSA-75 23 OCZ,& CSSO-75-51-OCZ l H
6 CR & llPCI-73-3-OCZ & RCIC-71-Sl-OCZ & LPCI 0-FCV66 OCZ & CSSA-75 23-OCZ & CSSO 75-51-OCZ l H
6 CR & HPCI-73-2-OCZ & RCIC-71-57-.0CZ & "LPCIO-FCV66-OCZ & "CSSA-75-23-OCZ & CSSO-75-51-OCZ

IN

6 CR & HPCIO-PHH-CSGZ & .RCIC-71-37-OCZ & LPCIO-FCV65-OCZ & "CSSA-75-23-OCZ & CSSO-75-51-OCZ

CR & HI'CI-73-44-CCZ & RCIC-71-Sv-OCZ & LPCIO FCV66 OCZ & CSSA 75 23 OCZ & CSSO-75 51 OCZ I .

6 CR & "HPCI-73-34-OCZ & RCIC-71-37-OCZ & "LPCIO-FCV56-OCZ & "CSSA-75-23-OCZ & "CSSO-75-51-OCZ I
8I

6 CR & "HPCI-73-16-CCZ & "RCIC-vl"37-OCZ & "LPCIA-FCV53-CCZ & "CSSA-75"23"OCZ & "CSSO"75-51"OCZ 1
LI

cR &'"Hrcl-v3-3-ocz & "Rclc-71-37-ocz & "l.pcIA-FCY53-ccz s "cssA-vs-23-ocz & "csso-vs-sl-ocz l

CR & HPCI-73-2-OCZ & RCIC-71-S7-OCZ & "LPCIA-FCV53-CCZ & CSSA."75"2'3-OCZ & CSSO-75-51-OCZ
SI

CR & HPCIO-PHH-CSGZ & RCIC-71-37-OCZ 6 LPCIA-FCVS3"„CCg & CSSA-75-23 OCZ & CSSO 75 51-OCZ l

CQ~HI CI-73"44-CC7 8 "QC[C 7$ -.3~7" CQ&~PCIA-FCV53 CC+& ".CSSA-75+3-OCZ 8 CSSO-75-51-OCZ

CR I C - 3- 4-0 & 71-. -OC L C A F )5~3- gQ C<L<'lA 7~5- 33CZ & CSSO 75 51-OCZ l

'3

23

. 2C

27

28

29

3I

31

12

260

')69

70

7,

I\'74

63 R IIP 3-23-AO~C~S~~37-OCZ A LPJl)„FCII 2 "OCg S~SSA~7-2~3-,CP 5 CSSII-7 -5l-OCZ

CII i IIPCI 'P 3 OCQ~IJCIC~37 OCV S CPCJ~ACV52 OCZ 7~$JII 75 23 BCJ 3 CSSB 75 \ OCZ I
l ~

* j'- C 3 JIPILJS J I)fJ R -7 - - I CJA $17+~$ 7 S OSSA-75-23-VCZ 5 CSSB-75"5!-OCZ I

5 5 ZIQCJO-PILI<:CS~ RCJ$ 7) 37 BC~~PC IILECVO~CL$~5SII 75=2). IICZ-% 55)B 75 53 OCZ~
5 nest=73=<JLCCJDMJHMLOCJ —LMJ'J)=B:752-OCLJl J$L$JLiQ'LkCA C)$ 5-7%$ 3 OCZ~-

R -7 ILECVwP-BC~ "CBBILZ~OCLJl~$ $ 5=75=$ I=VC~
~~/Q=A~~~~J.EGL~VSLXS? &ESSA-7~+-.CC~~SSB=EHB-CSGZ & "OSSA"QHO-.CSGZ. I

~Q-YjLB~LKllhKY56ML%MSSA."M5=CCZ& "CSSB=PHILCLGZMCSSQDHOQSGZ I

- AULD " - SiLCfMMSM52M~'SK=PABMGZ & C SSfL5/D-.C SGZ I

SECUHXTX-REMTZO XurOIEIATXOlf
e oxe~wso~yxrrromavzxon ——'
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276

277 6

CR 8 "PCO-AOS"VV"DZ 8 LPCIA-FCV52-OCZ 8 CSSA-75-25-CCZ
Z

CR & PCH-AOS-VV-OZ 8 LPC IO Fcvn7-CCZ 8 CSSA-75-2'5-OCZ

"CSSB-PHB-CSGZ 8 "CSSO-PHD-CSGZ I

CSSB-PHS-CSGZ 8 CSSO-PHO-CSGZ

270 cll 8 "pcB-AD. -vv-Dz 8 Lpclo-Fcv66-Ocz 8 cssA-75 23-Ocz 8 cssB-pHB-csGz 8 cssB pHD-csGz l

279

200

201

CR 8 PCB-AOS-VV-DZ 8 LPCIA-FCV53-CCZ 8 "CSSA-75-23-OCZ 8 CSSB-PHB-CSGZ 8 CSSB-PHO-CSGZ I

CR S PCB-AOS-VV-OZ 8 "LPCIA-FCV52-OCZ 8 CSSA-75-23"OCZ I CSSB-PHO-CSGZ 8 CSSB-PNO-CSGZ 1
SE

CR 8 PCB-ADS-VV-OZ 8 CSSO-PH13-CSGZ & "CSSB-PHO-CSGZ 8 OG-A"STSG-OZ 8 "OG-O-STSG-OZ l
re

10

12-

202

203

204

CR 8 PCB"AOS-VV-OZ 8 "CSSO-PHO-CSGZ 8 "CSSO-PNO-CSGZ 8 OG-A-COOLZ 8 "DG-0-STSG-OZ l

CR 8 PCB-AOS-VV.-.DZ 8 "CSSB-PHO-CSGZ & "CSSO-PHO-CSGZ & OG-A-STSG-DZ 8 DG-B-COOLZ l

CR 8 "PCB-AOS-VV".DZ 8 CSSO"PHO"CSGZ & ".CSSO-PHO-CSGZ 8 DG-A-COOLZ 8 "OG-B"COOLZ I

fe

13
205

206

207

CR 8 PCB-AOS-VV.-OZ 8. LPC IO-PND-CSGZ & CSSA-75-25-CCZ 8 "CSS5 "PHO-CSGZ 8 OG"C-STSG-OZ I~1G
cR 8 pcB-Aos-vv-oz 8 Lpclo-Fcv67-ccz 8 cssA-75-25-ccz 8 "csso-pHD-csGz 8 DG-c-sTsG-oz I

CR 8 PCB-ADS-VV-OZ 8 LPCIB-FCV56-OCZ 8 CSSA-75-25"CCZ 8 CSSB-PHD-CSGZ 8 OG-C-StSG-OZ

CR 8 PCB-AOS-VV-OZ 8 "LPCIA-FCV53-CCZ 8 "CSSA-75-25-CCZ 8 CSSB-PHO-CSGZ 8 OG-C-STSG-DZ I

17
209

290

291

CR 8 PCB-AOS-VV-OZ 8 LPCIA-FCV52-OCZ 8 CSSA-75-25-CCZ 8 CSSB-PHD-CSGZ 8 DG-C-STSG-DZ I

CR 8 PCO-AOS-VV-DZ & LPC IB-PHO-CSGZ 8 "CSSA-75-23-OCZ I "CSSSrt'HD-CSGZ" '8 . -OG-C-STSG-OZ 'I

CR 8 PCO-AOS VV-OZ 8 LPCIO-FCV67-CCZ 8 CSSA-75-23-OCZ 8 CSS5-PHO-CSGZ 8 OG-C-STSG-OZ I

9I

22

292

293

294

CR 8 "PCB-AOS-VV-DZ 8 LPCIO-FCV66-OCZ 8 CSSA-75-23-OCZ 8 CSSB-PHD-CSGZ 8 OG-C-STSG-OZ I

CR 8 "PCB-AOS-VV-DZ 8 "LPCIA-FCV53-CCg 8 "CSSA-75-23-OCZ 8,"CSSB-PHO-CSG? 8 "OG-C-STSG-DZ I

cR 8 pco-Aos-vv-oz 8 LpcI A-Fcv52-og 8 lcssA-Js.-23-0cz s .csso-.PJtD-csGz 8 DG-c-sTsG-oz I

el

L3

? .

28

2I?

295 6
/

296 :. Cn 5 "pcn-sos-~vv- 1 "cszLJJLD-cssz s -DG-IL-coocz ~",;o-sts"-oz 5 DGM-stss-Dz L

?G«~~JLO "I co-ADOMY-oz. G~sso:QSDMso& f "Do.-..s=stsGMz 5:.Ds=n=coQLz 5 JIG-c-stsG-oz

«vs 5 clL) pcs=".sos vvm-z 1 cssl"LS'no csoz.-5:OG-A=coocz s.=o =a=Conc~Do-~ass-n~
XLJLMSlLJlDS=El=llLjL LPMZ>HD-UGMMSA=ZM5ZCLJ "CSSiLJHOMGL~G=~OOL~ILA"ECSMOS-YILQ~Lpczs-scvsz=cc~ "cssAMOM5.-ccz 5 csso=nsc=csnLJi "oo~coocz I

V~CZM~SAM5~CZM "CDSS=ZHD=CSGZ ~G&=CDDLZ+

~>SAW~CC~=CSML)SQ.XSS~~~C=COOLZ I c

31
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„. I ', Ittl„. NUttt)'it:)6
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S 0!) 6

SOC 6

CR & PCT) .As)S..VV. OZ 3.. LP|F.IA FCV5~ OCZ . CSSA..75-(5 CZ 3 CSSR Pzl3 CSGZ & OG C COOt.z

CR & "PCD-AOS-.VV.-OZ & LPCIR-P,"IO-CSGZ..&. CSSA-.75-„23-.0CZ..&. "CSSB-PHO-.CSGZ. & .OG.-C-COOLZ }

CR & PCI) AOS-VV-OZ I', LPC lil-FCV67-CCg .3 C SA 75-2 }-OCZ .37 ..CSSB-.P IO-C>GZ .3 OG-C COOLZ I

CR & "PCB-ADS-VV-DZ & "LPCIll-FCV65"OCZ & CSSA-75-2S-OCZ & "CSSB-PHO CSGK 8 "OG-C-COOLZ

10

307

300

30')

310 6

CR & "PCO-ADS-VV-DZ 8 "LPCIA-FCV53-CCZ & "CSSA-75-23-OCZ 8 CSSB-PHO-CSGZ & "OG-C"COOLZ

CR 8 PCB-ADS-VV-OZ & LPCIA-FCV52-OCZ & CSSA-75-23-OCZ 8 "CSSB-PHD-CSGZ 8 DG-C-COOLZ }

CR 8 PCB-AOS-VV-OZ 8 CSSI}-PHO-CSGZ 8 OG-A-STSG-DZ & OG-0-STSG-DZ & QG-C-COOLZ !

CR 8 "PCB-AOS-VV-DZ & CSSB-PHO-CSGZ & DG-A-COOLZ & OG-B-Sl'SG-OZ & "OG-C-COOLZ

12

13

311 6

312

CR & PCB-AOS-VV-DZ & CSSO-PHD-CSGZ & OG-A-STSG-OZ & OG-0-COOLZ & "OG-C-COQLZ !

CR & PCB-ADS-VV-DZ 8 CSSB-PHD-CSGZ & OG A-COOI.Z & os-B-COOLZ & OG-C-COOLZ I
Oi

CR & "PCO-AOS-VV-OZ & LPC Ill "PHD-CSGZ '3 "CSSA-75-25-CCZ & "CSSB-PHB-CSGZ & OG-0-STSG-OZ }
el

3} It 6)

315

CR & "PCB-AOS-VV-OZ 8, "IPCIO-FCV67-CCZ & "CSSA-75-25-CCZ I, "CSSO-PHB-CSGZ & "DG-0-STSG-DZ !

CR 8, PCB-AOS-VV-DZ & LPCIO-FCV66-OCZ 3 CSSA"75-25-CCZ 3 CSSB-PHB-CSGZ 8 DG-0-STSG-DZ
Ot

l9

21

316 6

317

310

319 6

320 6

321 6

CR & "PCO-AOS-VV-DZ & "LPCIA-FCV53-CCZ & CSSA-75-25-CCZ 3 CSSB-PHB-CSGZ & OG"0-STSG-OZ !

cR a pell-Aos-vv-02 5 LpcIA-Fcv52-ocz 5 essa 75 25-cc-z a-..cssS-pllo-csGT 'I, QG 0-sTsG-oz I

CR & PCB-AOS-VV-DZ 8 LPC Ill-PHII-CSGZ 3 CSSA-75-23-OCZ 3 CSS3-PHB-CSGZ & OG 0 STSG-OZ 1

CR 8 "PCB-AOS-VV-DZ 8 LPCIB-FCV57-CCZ &BASSA-75-23-OCZ 8 CSSB-PelB-CSGZ & OG-0-STSG-OZ !

ca a "pco-aos-VV-DZ a "Lvcls-Fcv s~oc s "casa'-75-zs~cz s essa-IMO-cssz a "os-o-svso-oz

cR a pca-Aos-Ilv-Dz a I,pcIA-Fcv 7-ccz a CAGS-75 ~L~GQII cssJI pao csoz 5-DG 0 svso--D-z

91

23

2J

70

2/

322

3)3
/

CR 8, PCB-ADS~V- 8 S - ' " & G-A- ~+~ "~Q~S-ILZ & "gG-D-STSG-0 I

Crl %~tl=hps=.YV-I)Z & CSSI};,Pt}A;CSGE 3 "Qri-A-CQOL~DG=})-.STSG-.OLA "OG-.O.-STSG-..Oz

5 ~0-AOGMILJlZJ'QSSS=FJIO.:CQOZ ~QMMTsG=QZ S~GM=cooLz 5 0"-D.-.szss- ~ (

}LAQM3LI)LJLMSM- OMMM=COQLLSM~ISH)ZU

31

37
!

SZT~~ILJ'Rco-aos-eIVM~JIGM=SZSGJI~~G.-.O=SZSG=QZ-~O-"MTSG 02M~5-0-STSG;0

~~5:ILAQS~LJ>1 S~IG=S~S~LJ'~RJLQQOLZ —a:QG=C.-WTSG=.DZ I 0".J=STSG-DZ

" ZmmLm)~XSmmSr Wmrm~r~m"-mTa-1}uWG=}LmWZI

SEClJRITY-BlKhTED Illl'01UlhTION
&CM3. 79Vt tfJTHIWIKiKTIUTI
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330

333

6 CR & "PCO-AOS-VV-OZ 8 06-A-COOLZ & "OG-3-STSG-OZ 8 "06-C-STSG-OZ & OS-0-STSG-DZ
2

CR 8 PCO-AOS-VV-OZ 8 06-A-COOLZ L OG-0"COOLZ & "OG-C-SI'SG-DZ L "OG-0-STSG-OZ

CR 8, PCD-AOS-VV-OZ & CSSA-PHC-CSGZ & 06-A-COOLZ 8, OG-C STSG-OZ 8, "06-0-SfSG-OZ I

CR 8 PCB-AOS-VV"OZ & CSSA-PHA-CSGZ 8 OG-0-STSG-OZ 8 "OG-C-SfSG-DZ & OG-D-STSG-DZ

)
8

334 6 - CR 8 "PCO-AOS-VV-OZ 8 "CSSA"PSIA-CSGZ 8, "OG-0-COOLZ & "OG-C "STSG-OZ & "OG-0-STSG-OZ

10
336

6 CR & PCD-AOS-VV-OZ & CSSA-PHA-CSGZ & CSSA PHC-CSGZ 8, 06-C-SfSG-DZ L OG-0-STSG-DZ

6 CR & PCB-AOS-VV-DZ 8 OG-A-STSG-DZ L OG"0-STSG-DZ & 06-C-COOLZ & "06-0-STSG-DZ

12

337 6 CR L PCO-AOS-VV-DZ & OG-A-STSG-OZ & OG 0-COOLZ 8 OG-C-COOLZ & "OG 0-S'fSG OZ

6 CR' PCB-AOS-VV-OZ & CSSA-PHC-CSGZ & "DG-A-STSG-OZ L OG-C-COOLZ & "OG-D-STSG-OZ I

339

3'1 0

342

6 CR & PCB-AOS-VV-OZ & OG-A-COOLZ 8, "06-0-STSG-OZ 8, "OG-C-COOLZ L 06-D-STSG-DZ I

6 CR & PCO-AOS-VV-OZ & 06-A-COOLZ 8 OG-0-COOLZ & OG-C-COOLZ I l 06-0-STSS-OZ

CR 8 "PCB-ADS-VV-OZ & CSSA-PHC-CSGZ & "OG-A-COOLZ & OG"C-COOLZ L OG-0-STSG-OZ I

6 CR L PCB-AOS-VV"OZ & CSSA-PHA-CSGZ & 06-0-STSG-OZ & "OG-C-COOLZ & OG-0-STSG-OZ

343 6 CR & "PCD-AOS-VV-DZ & "CSSA-PHA-CSGZ 8 "06-0-COOLZ & "DG-C-COOLZ L OG-0-STSG-OZ I

18

)
20-

21

) 22

> 2S I

2/2

349

350

3r1

252

CR & "PCB-AOS-VV-OZ & "CSSA-PHA-CSGZ & "CSSA-Pltc-CSGZ & "OG-C-COOL'Z;& "D"-0-STSG-DZ I
II

6 CR & PCD-AOS-VV-OZ 8 LPCTB-PHO-CSGZ 8 CSSA-75-25-CCZ L "CSSB-PHB-CSGZ L OG-0"COOLZ I

6 CR 8 PCB-AOS VV-DZ 8 LPCIO-FCV67-CCZ L CSSA-75 25-CCZ & CSSB-PHB-CSGZ 8 DG-O-COOt.Z I

R 8, l'-AO~VQ ~ IJ~~<g5$ -Cgg L CSSA-.75-25-$ CZ 8L CSSII-PIIB-CSGZ, &,OG-II-.COOLZ .I

s "JOO=SOGMv-c~pczaMcvsz Jlcz ~son-z5-2s-ccz,a ..csss=pso-coo~ "os-o,-cooaz

I R ~CII"g~VV-QZ 8 LLQQ"FD$7~CLS "CSSA=VM3QCM CSSB>ttB "CSGZ ~G-D„-.COOLZJ

e CG~J.CILJIos-vv=o~=cpczsmcvGLJIcz a~ssn.-.zsL=zs=ocz a -cess=.psowsoz a "os.-o-.coocz I

27
0 CRRLCCLJMDSA&i=23=0CMMSSB=RHB=CSGZ ~G J)=COOL

D s 2 6 SILO~SO=GGS~S~LG~GCJGMcssz=oc~cssnMSMs=ocz a Msss=pss=csoz s DG-0-coo

G~~s=n~v=OLJI~SIZJ'.OSMSGLJ~G~ISG=OL.S Do=.o;SZSG-DZ S-.JIG-D=COOLZ~

32
Cn)
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I) 5

357

359

CR 6 "PCB-ADS VV-Og 8. $ SSJQ PN.'l-CJ(sl Z 6 "OG-A-STSG-OZ 8 OG-B.-..COOLZ 6 "OG-0-COOLZ l
Z

CR 6 "PCO-AOS-VV-OZ 6 "CSSO-PH 3-CSGZ 6 "OG-A-COOLZ 6 "OG-0-COOLZ 8, "OG-D-COOLZ l

CR 6 PCB-AOS VV OZ 8 DG-A-STSG-OZ 6 OG-0-STSG-OZ 8, OG C-STSG-DZ 8 OG-0-COOLZ l

360 CR 8 PCB-AOS-VV-DZ 6 OG-A-STSG-OZ 6 "OG-0-COOLZ 8 DG"C-STSG-DZ 6 OG-0"COOLZ l

II

I2

l3

361

365 2

363

364

CR 6 PCB-AOS-VV-DZ 8 CSSA-PHC-CSGZ 8 OG-A-STSG-DZ 6 OG"C-STSG-OZ 6 OG-0-COOLZ l

CR 8 PCB-AOS-VV-DZ 8 OG-A-COOLZ 6 DG B-STSG-DZ 8 OG-C-STSG-OZ 8 DG-0-COOLZ l

CR 8 PCB AOS-VV-DZ 6 OG-A-COOLZ 6 OG-0-COOLZ 6 OG-C-STSG-OZ 6 OG D COOLZ l

CR 6 PCB-AOS-VV-DZ 8 CSSA-PHC-CSGZ 8 "OG-A-COOLZ 8 "OS-C "STSG-OZ 8 OG-0"COOLZ l

CR' "PCB"AOS-VV-OZ 6 CSSA-PNA-CSGZ 8 "OG-0-STSG-OZ 6 "DS-C-STSG-OZ 8 OG-0-COOLZ

ZR 8 PCB-ADS-VV-OZ 8 ~ CSSA-PHA-CSGZ 6 OG-0-COOLZ 8 OG"C-STSG-OZ 8 DG-0-COOLZ l

CR 8 'CB-AOS-VV-OZ 6 CSSA-PHA-CSGZ 6 CSSA-PNC-CSGZ 6 "OG-C-STSG"DZ 8 OG-0-COOLZ l

ls

18

20-
)

2I

~ 22

23-—

~ 25

368

369

370

371

372

373

374

375

376

77

3EQ
~

"- 'I AL
'

CR 8 PCB-AOS-VV-OZ 6 OG-A-STSG-DZ 6 OG-0-STSG-DZ 6 OG"C-CDOLZ 8 06-0-COOLZ

CR 6 PCB-AOS-VV-OZ 6 OG-A-STSG-OZ 8 OG-0-COOLZ 8 OG-C-COOLZ 8 OG-D-COOLZ

CR 6 "PCB-AOS-VV-OZ 6 CSSA-PHC"CSGZ 6 "OG-A-QS SG-DZ 8 "OG-C-COOLZ 6 "OG-0-COOLZ l

CR 8 PCB-ADS-VV OZ 8 OG A COOLZ 8 OG-B STSG-OZ 8 "DG-C-COOLZ=8'" DGG 0-LOOLZ

CR 6 PCB-ADS-VV-OZ 8 OG A-COSLZ 8 OG-B-CDOLZ 8 OG-C-COOLZ 8 DG-D-COOLZ l

CR 6 PCB-AOS-VV-OZ 8 CSSA-PHC-CSGZ 8 OG-A-COOLZ 8 OG-C"COOLZ 8 DG-D-COOLZ

CR 6 PCB AO -VV-OZ 6 C SA-PNA-CSGZ 6 OG-0-QT+G OZ 8 OG-C-COOLZ 8 DG-D-COOLZ l

C~RG P -All/-VILQZ 6 COSA~PA-QSGZ G~G-I}-CGOLZ G~-C-,COOL/ 6 OG-0-COOL( I

CR 8, PCB-ADS VV-Dl 6 CAUSA PgA-CSO( 8 "CSSA-PHC-„scSGg 6~s-C-COPLZ 8 "OP-0-COOLZ~
( ~ /(

~~SG=AOSMV=QLS LQSJ}LPClflifi:GQZM CSSILPJIILCSSE ~SSA=PJ!C=CXGZ 6 CSSILDQ-RA-CCLJ

2h

255

-GQSJ(}!-QLS~QCJILECSS~C~~SSILJ!QILCSQZJ'SSILQGLJ'SQLS~SSQ=ZS&J=CCLL

Cll.90Q-~V~~LEJ~YSLGSLE SSSA=51C-CSGZ 6 "CSSB-Z5Q3-CCL~G-A-S(SP-OZ„J.

SILZ 6~A~CO-AOS=lLVVILS:LJ~Q~QLJ}CLS "CSSJLQGC;.COG':CSSILZS=SS:J:CZ ( OG-ILSTSG-Og

GA -6~6 G
1GCZB QQ-"f90(d)-I/6'OHMXON——~ -—---
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10

394

385

386

389

6 cR 6 "pcU-Aos-vv-Oz 8 "LpclA-Fcv53-ccz 8 "cssA-pHc-csGz 8 "css9-75-53-ccz 8 "DG-A-sTsG-oz

CR 8, "PCB-AOS-VV-OZ 6 LPCIA-FCV52-OCZ 8 CSSA-PHC-CSGZ & "CSSB-75-53-CCZ 6 OG-A-STSG-OZB}

CR & "PCO-AOS-VV-OZ 6 LPCIO-FCV67"CCZ 6 "CSSA-PHC-CSGZ 6 "CSSB-75-53-CCZ 6 OG-A-COOLZ !

CR 6 "PCU-AOS-VV"DZ 6 "LPCIB-FCV6 -OCZ 6 "CSSA"PHC-CSGZ 6 "CSSB-75-53-CCZ 6 OG-A-COOLZ }

CR 6 PCU-AOS-VV-OZ 6 LPCIA-PHC-CSGZ 6 CSSA-PHC-CSGZ 6 CSSB-75-53-CCZ 6 OG-A COOLZ }
8

6 CR S PCU-ADS-VV-OZ & LPCIA-FCV53-CCZ 6 "CSSA-PHC-CSGZ t "CSSB-75-53-CCZ 8 OG-A-COOLZ

6 cR 6 "pcB-aos-vv-oz 6 "Lpcla-Fcv52-ocz 6 "essa-pHC-csGz 8 "CSSB-75-53-ccz 6 "DG-A-cooLz }

391 6 CR 6 PCB-Aos-VV-OZ 6 LPCIO-FCV67-CCZ 6 CSSA-PHA-CSGZ 6 "CSSB-75-53-CCZ 6 OG-8-STSG-DZ

'l2

13

.I4

I6

IS

2<l-
I

'-
22

392

39'I

395

397

398

400

401

402

6 CR 6 PCB-AOS-VV-OZ 8 LPCIB-FCV56-OCZ 6, CSSA-PHA"CSGZ 6 CSSB-75-53-CCZ 6 OG-8-STSG-OZ
I

6 gR 6 PCB-AOS-VV DZ & ~ LPCIA-PiHA-CSGZ 6 CSSA-PHA-CSGZ 6 CSSB-75 53 CCZ 8 OG-8 STSG-OZ } l
6 CR 8 PCB-AOS-VV-OZ 6 LPCIA-FCV53-CCZ 6 CSSA PHA-CSGZ 6 CSSB-75 53-CCZ 8 OG-8-STSG-OZ }

6 CR & "PCB-AOS-VV-OZ 8 LPCIA-FCV52-OCZ 6 CSSA-PHA-CSGZ 6 "CSSB-75-53-CCZ 6 OG-8-STSG-OZ
I

6 CR 8 PCB-AOS-VV-OZ 8 LPCIO-FCV67-CCZ 6 CSSA-PHA-CSGZ & "CSSB-75-53-CCZ 6 DG-8-COOLZ }

6 CR 6 PCO"AOS-VV-OZ 6 LPCIB-FCV66-OCZ 6 CSSA-PHA"CSGZ 6 "CSSB-75-53-CCZ 6 OG-8-COOLZ
}'R

8, PCB-AOS-VV-OZ 8 LPCIA-PHA-CSGZ 6 "CSSA PHA-CSGZ 8 CSS0~75'-53 CCZ '8 DG-8-COOLZ !
'l'i
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RC 6 HPCI0-HX-RX-l3Z 6 RCICO-HX-RX-GZ 6 LPCI A-HX-AX-BZ 6 CSSA-75-27-OCZ 6 CSSO-75-55-OCZ I
8l

AC 6 RXCLUP-69-1-OCZ 6 RXCI UP-PP-GZ 8 "LPCIA-HX-RX-3Z 8 "CSSA-75"27-OCZ 6 CSSB-75-55-OCZ I

532 RC 6 "tlPCI-73-2-OCZ 6 "RCIC-71-2-OCZ 6 "LPCIA-tlx-RX-BZ 6 -CSSA-75-27-OCZ 6 "CSSG-HX-RX-DZ I

RC 6 HPC I 0-HX-RX-GZ & RC IC- I }-2-OCZ & "LPCIA-HX-RX-DZ 8 "CSSA 75'-*'27.'-OCZ r&'SSB-HX-RX-QZ
9l

20-

2l

22

"
23

2 A

24—

A7

2 e

534

535

535

537

530

r40

6 RC 8 HPCI-73-2-OCZ 8 RCICO-HX-IIX-GZ 8 LPCIA-HX-RX-BZ 8 CSSA-75-27-OCZ 6 CSSG-HX-RX-GZ I l'I
AC 6 HPCI0-HX-RX-DZ & RCICO-HX-RX-OZ 6 LPCIA"HX-AX-GZ 6 CSSA" 75-27-OCZ 6 CSSG-tlX-RX-GZ I

Rc e "RxcLUp- 0-I-ocz g RxcLUp-pp Bz e LpclA-Hx-Ilx-Bz e csee~5-2 -ocz e csss-llx-Rx-Bz !
Ct

RC 6 HPCI-73-2-OCZ 6 ACIC-71-2-OCZ & LPCIA-IIX-RX-!IZ6 "CSSA-HX-RX-BZ 6 CSSG 75-55-OCZ

Rc 6 Hpc}0-ttx-Ax-tr~z Rc}c+I-2-ocg & "t,pcIA-Hx-..Rx"B~cssA.-!Ix-px-sz 6 cssG-75-55-Ocz I
g ~ /I

R !. "I~IP l~{~oc~l~{CZ~O-Ilx-2 R~AZCLA~x Rx $7 e csSAMx Rz~z s csss-75-55-ocz I

" XCLIIPDM=BCZD SXCLU"LES=!A{ OPSIA=IIKJIMJ SSSIIUIX=RILJH e CS5595.-55-0CZ~
P IRC~~~~CZ~'~RCZ ~RCZA=HII=ZIX.=S~:CSSAMX.JIX=S~~SSB=HZ=XX=BZ I l

~HPCZO..".II~~~~C.=ZZ=PMC~ LUCIA-.IIX-.RX.:BCe:C OX=IIX.-.RXMZJ . CSSB;.Iix-RX;BZ

~}PXd"/3=~CZ ~CLCODIX=AX=Dl E~PCIA"l}X=.RX-llZ.S "CSSA.=HX.=IU(=DZ. 6 CSSB=HX".RX.-BZ I

-}}M=~MKIIlLJQ=ELJ1LkM?AIM}ttj}X=.QLJkESSA=}I UtX=DZ .6 "CSSD=}}X-R3("..OZJ
31
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D ~46 6RC % RXCLUP-6T)-I-OCZ 8 RXCLUP-PP-l3Z 5 "LPCIA-HX-RX-BZ 7, "CSSA-HX-RX-OZ I, CSSO-HX-RX-OZ

0
STAI CHENT EX CUTION REOU IRED ~ 888 SECONDS fOR PRTEONONF

STATEHENT EXECUTIOtt REOUIREO ~ 041 SECONDS FOR LOOLK

I'HE HAXIHUH tiUHOER OF TERHS THAT CAN OE
CEN"=RAYEb |IY CKPANS'fON IS 144 ~

THE MORK HEASURE FOR CXPANSION IS

I'RHS GCNER A IEO 0 Y EXPANSION

')6 I'ERHS COtiTA IN 10 L I TERALS ~

EXPANSION TOOK ~ 017 SECONDS ~

226

'ITERAL

OCCUilRENCE TABLE

LITERAL
NUHBCR OF
OCCURRENCES

OPPOSITION
LITERAL

HUH' R .OF- '"->. " ." '~~
OCCURRENCES

23

2i

TORUS

I ~

144
HPC I 0-PHH-PPZ 72
IIPC I -73- 5-OC Z 72
RCI CO TORPP-IIZ 48
RCICO-.CSTPP-„HZ 144
RC I C 0- I'K- TOR-OZ 48
IRCIC-71-16-.0CZ. 48

jLPC I A-PP-Ptl0-OZ 24
LPC IA TORPP-HZ 24
LPClA-CSTPP-OZ 48
CPCT>-TR-TOR-OZ 21

"LPCIO-PP-PHO-IIZ 24
LPCIlI-TO>PS;.SZ 29
LPC IO-CSTPP-l3Z 48
RCIII=.TR.=l>2=II~I

CSSA-TORPP-OZ 72
CSS>-CSTPP,-RZ 944.
CSSA-TK-TOit-OZ 72
CSSO-TORPP-.8Z~2
CSSO-CSTPP-BZ 144
CSSILTS.-J IIII OZ =MR

SECURITY-REI>ATED IHFORMATION

IO CFR 2.790(lq IH1tOiUGVIIOH——
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CSSA-CSTPP-OZ 6 CSSB-CSTPP-Bg 6 "CSSil-TK-TOA-BZ

Z

0(

~ ~ 8

17 ToRUs 8, "«lfcr-,73-3-ocz 8 "Acrco-carr p-llz 6 "Rclco-TK-TDR-Dz 6 -L«cra-pp-pHD-Bz 6 "cssA-ToAP«-oz 6
"CSSA-CSTPP-llZ 6 "CSSO-CSTPP-BZ 8 "Csst)-TK-TOR-BZ !

e-

«7

Ie

20

2l

> 22

0 23

24

9
26

27

> 28

29

30

0 3,

19

21

27

29

30

32

TORUS 8 t«PCl 73 3-OCZ 8 ltcrco-fOAPP-BZ 8 ACICO-CSTPP 9Z 8 LPCIA-PP PHD OZ 8 CSSA-TORPP-BZ
CSSA CSTPP"OZ 8 CSSB-CSTPP-BZ 6 CSSB-TK-TOR"BZ

TORUS 8 "HPCI-73-3-OCZ 8, RCIC0-CSTPP-BZ 8 RCIC-71-16-0"Z 6 "LPCIB-PP-PH)"BZ 6 CSSA-TORPP-BZ
OS~A"-Y~tpp OZ & CSS8 TORPP BZ C CSSB ASTPP OZ l 8

0 S S HPCIII I-OCZ I IICiCB CSIPP-SZ S SCICQ-IK IOS-BZ S "LPCIB PP PKO OZ S CSSA IOSPP-SZ S
CSSA-CSTPP-OZ 6 CSSB-tORPP-BZ 6 CSSB CSTPP-BZ

TORUS 8 "HPCI-73-3-OCZ 6 RCICO-TOAPP-OZ 8 RCICO-CSTPP-OZ 6 LPCIB-PP-. HD-BZ 6 CSSA-TORPP-OZ 6
-CSSA=CSlPP-OZ 8, "LSSO=TOAPi '-i)Z .6 "CC'Stl='"SipP-Bi !

RlHMffN=VPT=KCZ.6 ACICO-LSTPP-Ill hCIC=71-16=0CZ 8 LPC IA-PP Pt«0 BZ 6 CSSA TORPP-OZ
CSSA-CStPP"BZ 8 Csst)-TORPP-Bz 8 "CSSi}-CSfPP-BZ

TORUS 8, llPCI-73-3-OCZ 8 ACICO-CSTPP-BZ 6 RCICO-TK-TOR-DZ 8 "LPCIA PP-PHD-DZ 6 CSSA-TORPP-OZ 8,

CS A-CCTPP-DZ 8 CSSO-fORPP-OZ 6 CSSB-CSfPP-OZ

1 OAUS 8 llPC I 75 3-OCZ 6 "AC!CO-TOAPP-OZ 6 RCICO-CSTPP"BZ 6 "LPCIA-PP"PHD-OZ 6 CSSA-TORPP-BZ
CSSA-CSTPP"UZ 6 CSSB-TORPP-BZ C CSSO-CSTPP-BZ l

1'ORUS 6 HPCIO-PHH-PPZ 8 RCICO-CSTPP-BZ 6 "RCIC-'fI-!5-OCZ 6 "LPCIB-PP-PHO-BZ 6 CSSA-CSTPP"OZ 6
CSSA-TK-TOR-OZ 6 "CSSO-CSTPP-BZ 6 CSSO"TK-TOR-OZ

fORUS 8 tlPCIO-PHH-PPZ 6 "RCICO-CSTPP-DZ 6 "ACICO-TK-TOR-OZ 6 LPCIO-PP-PHO-BZ 6 CSSA-CSTPP-BZ 8,

"CSSA-TK-TOR-BZ 6 CSSO-CSfPP-BZ 8 CSSB-TK-TOA-BZ

TORUS 8 "'«PCIO-PHH-PPZ 8 RCICO-TORPP-OZ 6 RCICO-CSTPP"BZ 6 LPCIO-PP-PHD-BZ 6 CSSA-CSTPP-BZ 6
"CSSA-fK-TOR-BZ 6 "CSSO-CSTPP-Oz 6 CSSO-TK-TOR-BZ l

TORUS ", HPCIO-PHH-PPZ 8, RCIC0 CSTPP-OZ 6 RCIC-71-16-OCZ 8 LP IA PP-PHD BZ 6 CSSA-CSTPP BZ 6
CSSA-TK-TOR-OZ 6 CSSB-CSTPP-BZ 6 CSSB-tK-TOR-OZ !

I ~ /
9

'
TORUS C HPCI 0 PH«t-PPZ 8 RCIC0 Pal'PpiTAZ,S AC ICO-TK-,.TO@ OZ 6 LPCIA PP-PHD-OZ 6 CSSA-CSTPP,-OZ,C
"CSSA-TK-1'OR"BZ 6 CSS«l-CSTPP-llZ 8 "CSSB-TK-TDR-OZ

TORUS 6 HPCIO-PHH-PPZ 8 ACICO-I'ORPP tlz 8 RCICO-CSTPP-BZ 8 LPC IA PP-PHO-BZ 6 CSSA CS'TPP BZ 6
CSEA I+TOA tlz 8 "C,'Ssf}"Q37g"«)3 ~C" .S$ B.-TK,".TOA"BZ

p~~«2'«LJJI«IMEZ &~CIAO=CSXPP.=I)z & "RCIC=7~6MCZ & "J.RL'I«LJlp~I«3"DZ 8 "CSSA-CSIPP".Bz
CSSA-TK-tOA-BZ 6 CSSO TOAPP-BZ 8 CSS«l CSTPP-OZ

TORUS 8 HPCIO-PHH-PPZ 6 RCICO CSfPP-OZ 8 ACICO-fK-TOR-OZ 6 LPCIO-PP-PHD OZ 6 CSSA-CSTPP-BZ" $5~)L~R=«ILJ™CSSO "TORPP-9~CSSB-CSIPP"BZ

I«U~ "««PSLlL2t««LRBLJL RCICO=TI)RPLJ)Z & ".RCICO~FPZMZ .6 "L2CI~PHO-BZ 6 CSS/«~STPP D7.
CSSA-TK-TOR BZ 8 CSSB-TORPP-OZ 8 CSSO-CSTPP-BZ

SECURITY-RELATED INPOMtATIOH
10 CE"R 8.790(tl) IIIltOEQQ,TIOH
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30

36

TORUS 6 "))PC!0-PMH-PPZ 8, ".Acfco„-CSTIP-1)Z 8."ACIC-.71-15-,0CZ 6 "LPCIA-PP-PHO-DZ 8 "CSSA-CSTPP-BZ 6
CSSA-TK-TOA-I!Z 6 CSSf)-TORPP-13Z 6 CS$ 1)»CSTPP-DZ I

TORUS & "HPCIO-PHtl-PPZ 6 "RCICO-CSTI'P-IIZ 6 "ACfCO-TK-TOR-OZ & "LPCIA-PP-PHO-BZ 8 "CSSA"CSTPP-DZ 6
CSSA-TK-TOR-DZ ~ "CSSI)-TORPP-')Z 6 CSSB-CSTPP "AZ !

TORUS 6 "HPCI0-PH)l-PPZ 6 RCICO-TORPP-BZ 6 "RCICO-CSTPP "BZ 6 "LPCIA-PP-PMO-BZ 6 CSSA-CSTPP-OZ 6
CSSA»TK-TOR-OZ 8 "CSS)l-TOflPP-[IZ 6 CSSO-CSTPP-DZ !

88

12

21

'72

7)

2/

37

38

40

42

4D

47

49 10

5&
TORUS 8 HPCIO-PMH-PPZ 6 RCI CO-CSTPP"DZ 6 RCIC-71-16-OCZ 8 LPCIS-PP-PMO-OZ 6 CSSA-TORPP-BZ 6

CSSA-CSTPP-I)Z & CSSD-CSTPP-DZ 6 CSSO-TK-TOR-DZ
I'4.

TORUS 6- HPC!0-PHH-PPZ 6 RCI "0-CSTPP-DZ 6 RCICO-TK-TOR-DZ 6 LPCIB-PP-PHO-OZ 6 CSSA-TORPP-BZ 8
CSSA-CSTPP-DZ 6 CSSB-CSTPP-BZ 6 "CSSB" l'K-TOR-BZ I

88TORUS 6 HPCIO-PHH-PPZ 6 AC!CO-TORPP-DZ 6 RCICO-CSTPP-BZ 8, "LPCIB-PP-PHD-BZ 8 CSEA-TORPP-DZ 6
CSSA-CSTPP-OZ 8 CSSB-CSTPP-OZ 6 CSSII-l'K TOR-DZ

IE

TORUS 8 HPCIO PHII PPZ RCICO 0 C C 71 16 Z P P Z CSSA TORPP BZ 8
0"CSSA-CSTPP-I)Z 8 CSSD-CSTPP-DZ 8 "CSSD- TK-TOA "DZ

TORUS 6 HPCIO-PHtl-PPZ 6 ACICO-CSfPP-DZ 8 ACICO-TK-TOR-BZ 8 "LPCIA-PP-PMO-BZ 6 CSSA-TORPP-BZ 8

CSSA-CSTPV-BZ 6 CSSD-CSTPP-BZ 6 "CSSD-TK-TOR-f)Z I
8)

TORUS 6 "HPCIO-PHH-PPZ 8 "RCICO-TORPP-BZ 6 "RCICO-CSTPP-TDZ 6 "LPCIA"PP-PMO-DZ 6 CSSA-TORPP"OZ
"CSSA-CSTPP-OZ 6 CSSO-CSTPP-OZ 6 "CSSO-TK-TOR-OZ I

9l
TORUS 8 "HPCIO-PMH-PPZ 8 "RCICO-CSl'PP-BZ 6 "RC!C-71-16-OCZ 6 "LPCIB-PP-PHO-BZ 6 CSSA-TORPP-OZ 8

CSSA-CSTPP-BZ 8 CSSO-TOAPP-BZ 6 CSSB-CSfPP-DZ l
51

TORUS 6 HPCIO-PHII PPZ C ACICO-CSTPP-OZ 6 RCICO.-TK-TOR-BZ 6 LPCIB PP PHO-BZ 6 CSSA TORPP-BZ 8 rt
CSSA-CSTPP-BZ 6 CSSB-TORPP-DZ 6 "CSSB-CSTPP-DZ l

TORUS 8 f)PCIO-PHH-PPZ 8 RCI CO- TOAPP-DZ 6 RCICO-CSTPP-BZ 6 LPCIO PP-PM)-OZ 8 CSSA-TORPP-OZ 6
CI

CS A-C T s-07 6 Cc>+I~I~PP-IL>z 6 (@~I)-C

ORQS t)~!PCIO-Wff"PPZ 6 JÃICO=CSIPP."3~ "ACIC-7K=16MB~ "LPC.QLJ~P9-f3~ CQSA~OQPP~Z
"CSSA-CSTPP-BZ 6 "CSSD-TORPP-BZ 6. CSSD-CSTPP-BZ I

I —OI
TOI)US &, flPC!0-PHH-PPZ 6 RCICO-CSTPP-MZ 6 RCICO-TK-TOA-OZ 6 "LPCIA-PP-PHO-OZ 6 CSSA-TORPP-BZ 8
" Xh"GLP=IIL5 "USlLIARPP"Ol& "CNILUIRP>ZD

OPUS 6 t(PCI9.-QN).:PPE 6 DCICO-IORPP=.DZ 6 .".RCICO-ZSIE~Z 6 "LPCLA=PPMM-.QZ 6~QS~OQPP~g
"CSSA-CSTPP-DZ 8 "CSSD-TORPP-BZ 6 "CSSD-CSTPP-DZ I

/
TORUS 6 "HPCI-73-3-OCZ 6 "ACIC0-CSTPP-BZ 6 "RCIC-71-15-OCZ 6 "LPCID"CSTPP-DZ 6 "LPCIO-TK"TOR-BZ 8

SLCSIZLBZ CMSMI&3lUlZ~SILLSIPPMZ 6 CSSII=J!!QJ)~ 9

O~~ORUS 4~>PCT=JJ=S=.OCZ. >~UTCH=CSJCP =OZ 4 ."RCTCQ.-..TR.-..TOLI:.Il> 4 LPCTO. CSJP>'-OZ -4
LPCIII-TK-TOR-OZ' CSSA-CSTPP-AZ 6 CSS4-TK-TOR-OZ 8, CSS9-CAPP-i3Z 6 CSSO-TK-TOR-OZ I

>9

32

51 10 TORUS 6 HPCI 73-3-OCZ 6 RCICO-TORPP-BZ 8 RCICO-CSTPP-OZ 6 "LPCID-CSTPP-DZ 8 "LPCIB-TK-TOR-BZ 8

SMMPMLJ~fLXK"D) - " " LJLLJL.MSELXKZQ!LI)

SCURF -RBRATED~OI)JRTMH
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52 10 TORUS 8 "llPCI-73-3-OCZ 6 RCICO-CSTPP-IlZ 6 "RCIC 71-1G-OCZ 6 "LPCIll-TORPP-DZ 6 "LPCIG-CSTPP"DZ 6
cs A-csrpp-IJz 6 cssA-TK-foR-llz 6 cssil csrpp-oz 6 cssll-TK I'DR-Dz I

S ~

53 10 roilUs 6 "Hpcl-73-3-ocz 6 "Rclc0-csTpp-oz 6 "Rclc0-TK-TOR-Bz 6 "LpcIB-TGRpp-Gz 5 "LpcIB"csTpp-Bz 6
COSA-CSTPP-Uz 8 CSSA-TK-TOR-OZ 6 CSSD-CSTPP-DZ 6 S3-TK-TOR-BZ I

10

10

10

10

TOllUS 6 "HPCI-73-3-OCZ 6 "llclc0-TORPP-UZ 6 RCICO-CSTPP-DZ 6 "LPCIG-TORPP-GZ 6 LPCIO-CSTPP-BZ 6
"'c sA=cs l - 6 c's.".A-rx=roR=Biz 6 cs'so=csrpi =llz 6 '"cssD=rx='fo'R-Bz I

TORUS 8 HPCI-73-S-OCZ 8, RCICO-CSTPP-llZ 6 RCIC-71-16-OCZ 8 "LPCIA-CSTPP-BZ 6 LPCIA-TK-TOR-BZ
CSSA-CSTPP-DZ & CSSA-TK-TOR-OZ 6 CSSO-CSTPP-DZ 8 CSSB-TK-TOR-DZ I

TORUS 6 "HPCI-73-3-OCZ 6 "RCICO-CSTPP-DZ 6 -RCICO-TK-TOR-DZ 6 "LPCIA-CSTPP-BZ &,

LPCIA-TK-TOR-DZ 8 CSSA-CSTPP-Gz 6 CSSA-TK-TOR-BZ 6 CSSD-CSTPP-Gz $ CSSB TK-TOR-BZ l &8

l2

13

l4

10

10

'FORUS 8 "HPCI-73-3-OCZ 6 RCICO-CSTPP-llZ 6 Rc IC-71-16" OCZ 6 "LPCIA-fORPP-OZ 6 "LPCIA-CSTPP-BZ 6
cssA-csTpp Dz 6 cssA-TK-TOR-llz 6 cssD-csTpp-Gz 6 cssB- TK-TDR-Gz

TORUS 6 HPCI-73- -GZ 6 LftcIA-CSTPP-BZ
CSSA-CSTPP-DZ 8 CSSA-Tx-TOR"Rz 6 "CSSO"CSTPP-BZ 6 "CSSG-TK-TOR-BZ l

3-OCZ 6 RCICO-CSfPP-UZ 6 RCICO-TK-I'OR-BZ 6 "LPCIA-TORPP

Oft0~y 6 HPC1-/3-3-OCZ 6 RCICO-TORPP-OZ 6 RCICO-CSTPP-BZ 6 "LPCIA-CSTPP-DZ 6 LPCIA-TK-TOR-Oz 6
cssA-csTpp-l3z 8 cssA-TK-TQR-oz 6 "csso"csTpp-Gz 6 "cssD"rx-rOR-Dz l Il

l7.

IS

GO

61

62

10

10

10

TORUS 6 HPCI-73-3-0CZ & RCICO-TORPP-OZ 6 RCICO-CSTPP-DZ 6 LPCIA-TORPP-BZ 6 LPCIA-CSTPP-OZ 6
c sA-csTpp-Dz 6 cssA-TK TDR oz 6 csso"csfpp-oz 8 "csso TK-roR"oz l

TORUS 6 HPCI-73-3"OCZ 6 "RCICO-CSfPP-OZ 6 "RCIC-71-16-OCZ 8 LPCIB-CSTPP-GZ 6 "LPCIG"TK-TOR GZ 6
CSSA-CSTPP-GZ 6 "CSSA-TK-TOR-HZ 8 "CSSO- TORPP-DZ 6 CSSD-CSTPP-.BZ'l '""

5

T JRUS 6 HPCI-73-3-OCZ 6 RCICO-CSTPP-OZ 8 RCICO-TK 'fOR-GZ 6 LPCIB-CSTPP-OZ
l.PCIG-TK-TOR-DZ 8, CSSA-CSTPP-UZ 8, CSSA-TK-TOR-DZ 6 CSSD-TORPP-Gz 6 "CSSD-CSTPP-DZ l

2I

22

26

27

10 TQRUs 6 Hpcl-73-3"ocz 6 RGIGO-TORpp-oz 6 Rclc0-csrpp-Dz 6 "LpcIG-csTpp-Bz 6 "LpcIG-TK-TDR-oz 6

CSSA-CSTPP-OZ & CSSA-TK-TOR-GZ 6 CSSO-TORPP-DZ 6 CSSO-CSTPP-BZ l

1064 TQRUs 6 HPGI-73-3-Ocz 6 Qclc0~cfPP-Az 8 Rctc+1 16-,gc7, („.LPGIg-TARP-B~6LPCI0 csTPP-Oz 6

"cssA-csTpp-Gz 8 "cssA-TK-TGR-Uz 6 "cssG-roRpp-Gz 6 "cssG-csrpp-sz I
/

TWOIUS 6 "HPCI-73-3-OCZ 6 "RCICO-CSfPP-llZ 8 RCICO-TK-TOR-GZ 6 "LPCIO-TORPP-OZ 6 LPCIO-CST'PP-DZ 610
C~ll RTP~"L-ti ~S~R=TR~ ~ CS SB= ZORPJ"!.-.OZ 6 CSS 8= COT"PP= BZ~

66~9 ZQRBSA RPCI TA A&CA 6 .RCICII TOIIBP—OZ-I—RCICO=CSTPP BZ 6 LPC-.I-O--TORPR-BZ L~-P-CIB.:CSIRP .BZ-a
OSSA CSTPP BZ -I "CS-SA-tK tOII RZ 6 "CSSB TOIIPP flZ 6 "CS"-8 CSTPP IIZ l.-

67 10 TORUS 6 HPCI-73-3-OCZ 6 RCICO-CSTPP-GZ 8 RCIC-71-16-OCZ 6 LPCIA-CSfPP-BZ 6 "LPCIA-TK-TOR BZ 6
SuLUJPJ'-D~MSAUM3R=DZMWSDMRPL=BZ 6 CSSD-..CSTEP S~

R AII ~ORIIS~IIPCI.M~OCT S~CICOMSTRP=BI 6 "RCICO=TK=.TOR=OZ 6:.LRCIA=CSIPP OZ L-
LPCIA-TK-TOR-OZ 8 CSSA-CSTPP-BZ 6 CSSA-TK-TOR-OZ 6 "CSSS-TORPP-Bz 6 "CSSD-CSI'PP-GZ

29

30

10 TORUS 6 HPCI-73-3-OCZ 6 RCICO-TORPP-GZ 6 RCICO-CSTPP-BZ 6 "LPCIA-CSfPP-BZ 6 LPCIA"TK-TOR-BZ 6
- IL5&SSGDSRBP"DZ ~SSGMIPL3Z. 8

31 tfATIOHSECVRITY-Rl»SATED IllPON
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0 TOllUS 6 I(PC(-74-I-OCT I IICICO-I:STPP-BZ I RCICMI-!5 OCZ, 6 "&PE(A TORPP~B~SPCIA CSJPP-01
\'cssA-csl'pp-Gz8 cssA-TK-TGR"Gz 6 "csso- foRpp-oz 8 csso-csrpp-Gz I

8

9

> lo

I?

~ 5

I?-

le

19

2e

2l

2?

71

72

74

75

77

00

81

02

10

10

10

10

10

10

10

10

10

10

10

fORUS 6 "Hf'CI-73-3-OCZ 6 "RCICO-CSTPP-53Z 6 "RCICO-fK-I'OR-GZ 8 "LPCIA-TOR~P-OZ 6 "LPCIA-CS'fPP-GZ 6cssA-csTPP-Ilz & "css&~l- 6-TBR-RZ 6 "csJ~BOllPP 0ja "~J-CsJPP-Bz
TORUS 6 "HPCI-73-3-OCZ L "ACICO-TORPP-BZ 8 "RCICO-CSTPP-BZ L LPCIA-TORPP-BZ 8 LPCIA-CSTPP"GZ 6

CSSA-CSTPP-GZ 8 CSSA-TK-TOR"OZ L CSSO-TORPP-OZ 8 "CSSB-CST'PP-GZ

T0RUs 8 Hpcf-73-3-Ocz 6 Aclco-cs'fpp-nz L Rclc-71-16-ocz 6 Lpclo-csTpp-Bz 8 Lpclo-TK-TOR Bz 6CSSA-TORPP-BZ 8 CSSA-CSTPP-OZ 8 CSSG-CSTPP-Gz 8 CSSG-TK-TOR-BZ !

TORUS 8 HPCI-73-3-OCZ 6 RCICO-CSTPP-f3Z 8 RCICO-TK-TOR-GZ 6 LPCIG-CSTPP BZ 6
LPCIG-TK-TOR-BZ & CSSA-TORPP-GZ 8 CSSA-CSTPP-BZ 6 CSSS-CSTPP-OZ 8, "CSSB-TK-TOR-BZ

T0RUs 8 "Hpcl-73-3-ocz 6 Rclco-l'ORpp-flz & Rclco-csTpp-sz 6 Lpclo-csrpp-Bz 6 Lpclo-TK-TGR Bz"essa-rORff -Gz 8 "essa-csrpf -Gz .6 "csso-csTpp-Gz 6 "csso-rK-roR-Bz I

.TORUS 8 "HPCI-73-3-OCZ 6 "ACIC0-CSTPP-IIZ 8 "RCIC-71-15 "OCZ 8 "LPCIB"TORPP-BZ 8 "LPCIO-CSTPP-BZ 6
CSSA- ToflPP"GZ 6 "CSSA-CSTPP-GZ 6 CSSO-CSTPP-UZ 6 "CSSG-TK-TOR" flZ I

TORUS 8 "HPCI-73-3-OCZ 6 RCICO-CSTPP-ilZ 6 "RCICO-TK-TOR-GZ 8 LPCIG-TORPP-OZ 6 L'PCIG-CSTPP-BZ L
CSSA-TOAPP-GZ & CSSA-CSfPP SZ 6 CSSfl-CSTPP-IIZ 6 CSS9-TK TOR-SZ I

TOAUS 8 HPCI-73-3-OCZ 6 RCICO-TORPP-fIZ 6 RCICO-CSTPP,-GZ 8 LP" IB-TORPP-BZ 6 LPCIB CSTPP-GZ 6
CSSA TORPP-BZ 6 CSSA-CSTPP-OZ 6 CSSff-CSTPP-BIZ 6 CSS9-TK-TOR GZ I

~ TORUS 6 "HPCI-73-3-OCZ 8 "ACICO-CSTPP-'3Z 6 "RCIC-71-16-OCZ 8 "LPCIA-CSTPP-Oz L "LPCIA-TK-TOR-BZ 6
CSSA-TORPP"GZ 6 CSSA-CSTPP-BZ 8 CSSO-CST'PP-BZ 8 CSSS-TK-TOR-BZ"I

6

TonUs 6 "Hfcl-73-3-ncz 6 "nclco-csrpp-nz 6 "nclco-rK-ron-Bz 6 "ircia-csrf p-oz 6
LPCIA-TK-TOR«GZ 8 CSSA-TOAPP-GZ f. "CSSA-CSTPP-GZ 8, "CSSS-CSTPP-OZ 8, "CSSB-TK-TOR-BZ I

Tonus 6 "Hpcl-73-3-ocz 8 "Rclco-TGRpp-flz 6 "Rclco-csrpp-oz 6 "Lpcla-csrpp-Bz L "LpcIA-TK-foR-oz 8
CSSA-TORPP-RZ II CS"A-CSTPP-BZ & CSSB-CSTPP-11( 6 CSJ!I-IK-TOR BZ

TQRUs 6 Hpcl-73-3-ocz 6 Re/co-.cslpp-og 8 Rcic-7$ -16-.0cz 6 .LpclA Tonpp-Bz 6 I pcIA-csTpp-oz 6
CSSA-TORPP-OZ 6 CSSA-CS TPP-9 Z 6 CSSll-"STPP-UZ 8 CSS3-IK-TO(I"GZ I

/

24

03 10 IORUS 6 HPC I-73-3"OCZ 6 AC I CO-CpfPP-IIZ S RCICO-I'K-fOR-flZ 8 LPCIA-TOAPP-GZ 6 LPCIA-CSTPP BZ 6
SSA-TORPP IIZ 6 "CSSA-C TPP-RF &~ISII- TTPP-II 6 CSS'I-JK-TOJ(~~

S~~ORUS a "III'CI~T-IOCZ 6 RC(C~O- I(60(!-BI 6 BC(CO.CST.. Z.=SZ 6 I.P" TA-TSBZLJlg a~c(A CSJPP-Bl 6
6 CSSA-TOAPP»UZ 8 CSSA-CSTPP-BZ 8 "CSSll-CSTPP-GZ 6 CSSS"TK"TOR-SZ I

?b

??

05 10 TORUS 8 "HPCI-73-3-OCZ 6 ACICO-CSfPP-OZ 6 "RCIC-71-15-OCZ 6 "LPCIO-CSTPP-OZ 6 "LPCIG-TK-TOR-OZ 6
HEI'=IELS "CRSMQIL'PM E~SIIMRK=.IIZ 8 "ESSII=&VJ'-QZ

> ?e. 1~IUISM~ISCI-IJ=.a=BC~.~0(CO=OS'!PMZ 6 "BC(CO-IK-(Oil>Z 6 .I.pCIB-CSTPP-BZ 6
"Lpclo-TK-TOA-flz 6 cssA-fonpp-Uz 6 cssA-csTpp-Gz 6 csss-Tonpp-oz L cssB-csrpp-Bz

G7 10 TORUS 8 "HPCI-73-3-OCZ 6 "RCICO-TOAPP-Gz 6 "RCICO-CSTPP-SZ 6 "LPCIB-CSIPP-BZ 6 "LPCIO TK-TOR-BZ 6fELll~&lLC. - " - R=QLLMSSILMELQL
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4
TORUS 6 "HPCI-73-3-OCZ 6 "ACICB-CSTPP-l)Z 8 "RCIC-71-16 "OCZ 6 "LPCIB"tORPP-BZ 8 "LPCIG-CSTPP-GZ 6 P,
"COSA-TOAPP-OZ 8 "CSSA-CSfPP-l)Z 6 "Cspi)-fORPP-Gz 6 "CSSB-CSTPP-BZ I

0') 10 ) OIIU 6 IIPCI 73-3-OCZ 6 RCICO CStPP-IIZ 6 RCICO-I'K ti)R-GZ 6 LPCIG-TORPP GZ & LPCIB-CS fPP-BZ 6
"essa-TOApp-l)z 6 "css'I-cstpp-)l.. 6 "cssll-TORpp-nz 6 "essa-csTpp-GZ I

Ci

)
7

1»

14-

19

20-
I

21

91

92

96

97

10

10

10

10

10

10

10

10

l'GRUS 8 IIPCI-73-3-OCZ 6 ACICO-TORPP-l)Z 6 RCICO-CSTPP-BZ 8 "LPCIG-TORPP-DZ 6 LPCIG-CSTPP-OZ 8

CSSA-lORPP-(lZ 6 CSSA-CS'fPP-llz 6 CSSI)-TORPP-GZ T CSSI)-CSTPP-GZ I

)GRUS 8 "IIPCI-73-3-OCZ 8 ACICB"CSTPP-RZ 6 "ACIC-71-16-OCZ 8 "LPCIA-CSTPP-GZ 6 "LPCIA-TK-TOR-GZ 6
cssA-TORpp-Bz 6 "essa-cstpp-Gz 6 cssG-fORpp-oz 6 cssB-cstpp-Bz I ti

TORUS 8 IIPCI-73-3-OCZ 8 RCICO-CSTPP-AZ S RCICO-TK-tOR-OZ S "LPCIA-CSTPP-OZ 8,

LPCIA-TK-TOR-BZ 8, CSSA-TOAPP-.GZ 6 CSSA-CSTPP-BZ 6 "CSSB-TORPP-GZ 6 CSSG-CSTPP-GZ I

ORUS 6 "HPCI-73-3-OCZ 8 RCICO-TORPP-OZ 6 "RCICO-CStPP-BZ 6 "LPCIA-CSTPP"GZ 6 LPCIA-TK-TOR-GZ
CSSA-TORPP-BZ 6 CSSA-CSTPP-13Z 6 CSSG-TOAPP-GZ 6 "CSSJ-CSTPP"BZ

I»

TORUS 6 "HPCI "73"3-OCZ 6 "RCICO-CSTPP-OZ 6 ACIC-71-15 "OCZ 6 "LPCIA-TOAPP-BZ 6 "LPCIA-CSTPP-GZ
CSSX-TOIIPP-OZ 7 CSSA-CStPP-BZ 8 CSSB-TORPP-OZ 8 CSSI)-CSTPP-BZ I

TORUS 6 IIPCI-73-J-OCZ 6 ACICO-CSfPP-GZ 6 "RCICO-TK-TOR-BZ 8 "LPCIA-TORPP-OZ 6 "LPCIA-CSTPP-BZ 6
CSSA-TORPI'-BZ 6 "CSSA-CSTPP-GZ 6 "CSSB-TOAPP-GZ 6 CSSO-CSTPP-BZ l

a

TORUS 8 HPCI-73-3-OCZ 8 RCICO-TORPP-GZ 6 "RClcO-CSTPP-Q)Z 8 "LPCIA-TORPP-BZ 6 "LPCIA-CSTPP-BZ 8

CSSA-TOIIPP GZ 6 CSSA CSTPP-UE 6 "CSSII"TORPP-OZ 6 CSSII-CSTPP-BZ I

~ TORUS 6 "HPCIO-PHH"PPZ 8 "ACICO"CSIPP-OZ 6 "RCIC-71-16"OCZ 6 "LPCIB-CSTPP"GZ 6 LPCIG-TK-TOR-BZ
cssA-csTpp-Gz s essa-TK- TOR-Ilz 6 cssG-csTpp-Uz 6 csso I'K TOR-Gz-'f"'

'I

fORUS 8 HPCIO-PHH-PPZ 6 "ACIC0-CSfPP-')Z 6 ACICO-TK-TOR-OZ 6 "LPCIO-CSTPP-GZ
"LPCIG-TK TOR-BZ 8 "CSSA-CSIPP"GZ 8 "CSSA-TK-TOA-GZ 6 "CSS3-CSTPP-1)Z 6 "CSSB-TK-TOA-GZ I

TORUS 6 HAGIO PHH-PPZ 6 ACICO-TOAPP-l)Z 6 RCICO-CSTPP-BZ 6 "LPCIO-CS'fPP BZ 6 LPCIO-TK-fOR BZ 6
"essa-cstpr -Gz 6 "rssa-Tx-TOR-oz 6 "cssn-cstpp-I)z 6 "css~-toR Gz I

22

23
I

24

23

TORUS 8, l)+PRO PILIj-PP7 6 RPCg-gs/PP.-..9E 8 .ACIC.-7I.-,IS-OCE 6.. LP IB-TQRPg-Gg 8J~PCIQ CSTPP-GZ
CSSA-CSTPP-GZ 6 CSSA-TK-TOR GZ 6 CSSB-CSTPP-GZ 8 CSSB-fK-TOR-Bz l

/ —C

TO)tUs 6 HPGIO-PHII-PPz 8 Aclc0-cFPP"Bz 6 Aclc0-tx-TOit-Gz 6 LI'clG-TORPP-Dz 6 LPclo csTPP-oz 8

10100

101 '0
8QSTLPMZ % f~UAUK=TOLLED "CSSO=CSTPP=GZ & "CSSOUK=TOR J32 I

'IOZ DR~ORVS. I IIBCIILPBJ(=BPZ S~CICB=.TBRPP.=llZ.2 ".RCJCO=CRTPI'=BZ $ .:LPCJB=.TORBPMZ S LPCIB-CSTPP~Z
"CS" A-CSIPP-BZ $ OSSA-TK TOR-ilZ CSSG-CSIPP-IIZ S "L'SST-IK-TOII-IIZ

2'J
I

21

103 10 TnRUs 6 "Hpclo-pHH-ppz 6 "Rctco-csTpp-oz 8, "Rctc-71-16-0cz 6 "Lpcla-csTpp-oz 6 "LpcIA-TK-TOR-oz 6
"CPA"CslK=GM)MD~MQfLAZ~SSGMJPP=BZ fi "CSSBDK=DR>

20 IO» JQ~&QABS I I!PCIQ-BIIILPPZ I "RCICG-CSJJ'P-GZ II...,RCJCQ=TK.-TO'I.-.IIZ I LPCIA=CSTPP-BZ $

l.pcIA-TK-TGR-Bz 6 cssA-csTpp-Gz 6 essa-tx TOR-Bz s css3 cstpp 3z 6 ssB-TK TQR oz

105 10 TORUS 6 HPCIO-PMH PPZ 6 ACICO TORPP OZ 6 ACICO-CSTPP-Bz 6 LPCIA-CSTPP-BZ 8 LPCIA-TK TOR-OZ
SQ)A=CSTLLOLfiMSSh-.~fLJIZQ "CSSB=CSTPL.BLS, "CSSG.JK-. TOR=Q) I I
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st.' st ) '/Su/!! 'l)/i3/I) 12.0).L) IQAUL i'u- !0

[0..[ORUS &. "HPC[0;.PJlH-PPZ...& .. AC[CO-,CSTPP-IIZ. & "RC [C.-71-16.-0CZ &. ",LPCItt-TO)PP-Dg & "LPCIA-CSTPP-GZ
"CSSA-CSfPP-BZ & "CSSA-TK-tutl-IIZ & "CSSU-CSTPP-GZ & "CSSII-TK-TOR-GZ I

10/

IOB

10

10

TORUS & "Hf'C[0 "PHH-I'PZ & "RClCO-CSTPP-IIZ & "AC[CO TK-TOA-UZ IL LPC[h"TOAPP-GZ & "LPCIA-CSTPP-DZ &
"cssh-r..",rl» -It/ y "cssn-TK-[Ott-139 6 "c;".I3:.q"tpp.-.llz..& "css't-tN-30lt-ttg,

TIRU i "II!CIO,-P'Ill-PPZ 6 ",RCICQ-TORPP-.IIZ i "RCICO-CSTPP-BZ i LPCIA-TORPP-BZ 6 "LPCIA-CSTPP-BZ 6
"C."SA-CSlPP-ilZ 8 CSSA-TK-TOA-DZ & CSSG-CSTPP-02 8 "CSSD-TK-TOR-GZ

lu

I l.

0
12

I8

0 )s

20-

109

110

112

113

114

115

116

117

10

10

10

-10

10

10

10

10

10

10

TOllUS 6 "HPCIO-PIIH-PPZ 6 RCICO-CSTPP-BZ S RCIC-Tl-16-OCZ I "LPCIB-CSTPP-BZ 6 LPCIB-TK-TOR BZ 6
CSSA-CSTPP-BZ & CSSA-TK- TOA-flZ 8 CSSG- TORPP-GZ IL CSSS-CSTPP-BZ I

TORUS & "HPCIO-PIIH-PPZ IL AC[CO-CSTPP-I3Z 6 "RCICO-TK-TOR-DZ,IL "LPCIO-CSTPP"GZ &
LPCltl-TK-TOR-GZ & "CSSA-CSTPP-t3Z & "CSSA-TK-TOR-DZ I, "CSS5-TOAPP BZ & CSSB-CSTPP-BZ

TORUS & HPCIO-PHH-PPZ & "RC[CO-TORPP-GZ & ACICO-CSTPP-BZ & "LPCIG-CSTPP"BZ & LPCIG-TK-TOR-BZ 6
CSSA-CSTPP-GZ & CSSA-TK-TOR-HZ & "CSSfl-TOAPP-BZ & "CSSfl "CSTPP-BZ I

I

~ TORUS 8 HPCIO-PHH-PPZ. 8 RCICO-CSTPP-DZ 8 RCTC-71-16-OCZ & LPCIB-TORPP-BZ & LPCIG-CSTPP-BZ
"CSSA-CSl'PP-GZ & "CSSA-TK-TOA-I3Z & "CSSI3-TORPP-BZ 8 "CSSG-CSTPP-DZ I

TORUS 8 "HPCIO-PtlH-PPZ & RCICO "CSTPP "IIZ 8 "RCICO-TK"TOR "GZ 6 "LPCIG-TORPP-BZ 8 "LPCIG-CSTPP-GZ 6
"CSSA-CSTPP-GZ 6 CSSA-TK-TOR-AZ & CSSG-TORPP-tlZ & CSSfl CSTPP-BZ I

TOAUS & IIPCIO-PHH-PPZ & RC[CO-70RPP-IIZ & RCICO-CSI'PP-GZ & "LPCIG-TOAPP"BZ 8 LPCID-CSTPP-DZ &

CSSA-CSTPP-OZ & CSSA-TK TOA-IIZ & "CSSU-TOI\PP-llZ & "CSSO-CSTPP-OZ I

lOAUS 6 "HPCIO-PHtl-PPZ 8 "AC[CO-CSl'PP-UZ 8 "RCIC-71-16-0CZ & "LPCIA-CSTPP-GZ 6 "LPCIA-TK-TOR-GZ 6
CSSA-CSTPP-DZ 8, CSSA-TK-l'OR-AZ & CSSG-I'ORPP-GZ 8, CSSG-CSTPP-BZ,I i: ""2,

I
I

TORUS & HPCIO-PHH"PPZ & RCICO-CSTPP-GZ & "RCICO-TK-TOR-BZ & LPCIA-CSTPP-BZ &

"LPCIA-TK-TOA-GZ & "CSSA-CSTPP"AZ 6 "CSSA-TK-TOR-GZ 8 "CSSB"TORPP-GZ 6 "CSSD-CSTPP-BZ

TORUS Io HPCIO-PHH-PPZ & RCICO-TORPP-GZ 8 "RCICO-CSTPP-SZ & "LPCIA-CSTPP-BZ & LPCIA-TK-TOR-GZ 6
CSSA-CSTPP-GZ 8, CSSA-TK-TOR-IIZ & "CSSI3-TORPP-IIZ 8 CQSG-CSTPP BZ I

TOAUS & tfPCIO-PNtI-.PP) & fr[CO-QTPP.-AZ & ACIC-,71.-..16-0 Z & LPC[A-TORPP~Q 6 LPCIA-CSTPP-OZ
CSSA-CSTPP-GZ & CSSA-TK-TOR-IIZ 8 CSSG-TORPP-GZ & CSSB-CSTPP-GZ I

23

21-

119 10 [[IRUS & HPCI0 PHH-PPZ 6 RCICO-C2ttPP-BZ & AC[CO-TK tOA-BZ 8 "LPCIA-TORPP-BZ IL LPCIA-CSTPP BZ 6
"-C b~A~PM[Z &~AS.A-[5MSfL-lZ 5~.%SR-LoREP=D.F 6 -CA>9-C.S.TRPB.E.

*

,IZQ LQ T?Ilu ll i(PCIO-PIIII.-PP~a ".ACIC?-TOIIPP-,BZ S RCICO=,C'IPP..-QZ S. LPCIA=TORZZMIJ ~CCIQ-CSTPZ-OZ i
CSSA-CSTPP-BZ 8, CSSA T'K-TOR-UZ 8, CSSfl-TORPP-GZ 8 CSSB-CSTPP-BZ I

121 10 TORUS & "HPCI0-PHH-PPZ & AC[CO-CSTPP-I3Z & "ACIC-71-16 OCZ & "LPCIO-CSTPP-DZ 6 LPCIO-TK TOR-OZ
"C.SS)t-TOftpgQZ 5~SM=CSTZP=.GL3. "CSSU=CSJRP=DZD "CSSS J.'.<=.[OLPF J

0 28.'22 ~Q J9BU 6,"IIPCIO&BH.-.PPZ 6 ".RCICO-.CSICZ.-.SZ S "RCICO IK=TOR-.BZ .-.S.".LPCIB-.CSTPP-BZ 6
LPC[U-TK-l'OR-BZ & CSSA-TOAPP-AZ & CSSA-CS'TPP-DZ 6 CSSS-CSTPP-BZ 6 "CSSD-TK TOR-BZ I

0 0,

82

123 10 TORUS 8 HPCIO-PHH-PPZ & ACICC-TORPP t3Z 8 RCICO-CSTPP-BZ & "LPCIB CSl'PP-DZ & LPCIG-TK TOR-BZ 6
MNLEI!UELL~SBXSIZLOZD~SfLCSTEP.=BZX. ".LSSD.=,LC.JOA=GL3
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12zb In TORUS & "HPC!0-PH)l-PPZ 8 RCIC0-CSTPP-DZ & "ACIC-71-15-OCZ 6 "LPCIB-TORPTB-GZ 8 LPCIG-CStPP-GZ 6

L SA-TOAPP-GZ 6 CSSA-CSTPP-OZ & CQSI)-CSTPP-UZ 8 CSSiO-I K-TDR-GZ !

12m 10 T0RUs 6 "Itpcln-pHH-pp2 6 Aclcn-csfpp-Dz 8, "Rclcn-TK-fOR-Gz 6 "LpcIB-TDRpp-Bz 8 LpcIG"csTpp-Bz &

CSSA-TOAPP-BZ 6 CSSA-CStPP-DZ 8 "CS 0-CSTPP-IIZ 8, CSS9- fK TOR-9Z !

126

127

10

10

T0RUs 6 "Hpcln-pHH-ppl & Rclcn-TORpp"Dz 6 "Rclcn-cstpp"Dz .8 LpcIG-TORpp-Bz 6 LpcIB-csTpp-Gz &

"CSSA-TO))PP-DZ 8 "CSSA-CSfPP-BZ 6 "CSSII-CSTPP-))Z 8 "CSS9-f(-TOR-BZ !

TOAUS & "HPCIO-PHH-PPZ 6 RCICO-CSTPP-DZ & RCIC-71-16"OCZ 8 "LPCIA-CSTPP-BZ 8 "LPCIA-TK-TOR-BZ 6
CSSA-TORPP-DZ & CSSA-CS'fPP-BZ 8 CSSD-CSTPP-ilZ & CSSD-TC-TOR-GZ I

120 10 TORUS & "t)PCIO-PHH-PPZ 6 ACICO-CSfPP-')Z 8 RCICO-tK-TOA-BZ 8 "LPCIA-CSTPP-GZ 8

"I.PCIA-TK-IOR-GZ 6 "CSSA-TOAPP-iDZ 8 "CSSA-CSTPP-DZ 6 "CSSB "CSTPP-GZ 6 "CSSG-TK-TOR-DZ I

~~BABA5 Apc'I'll:pAH=Ipz if Ilclco=rolii''p"-bz 5 ""Rcfc0 estop-Az 5 ipctA-csrpp-0'z 0 ipclA-TTI-Toli-bz i
"CSSA-TOAPP-Gl 8 CSSA-CSTPP-BZ 8 CSSG-"STPP-GZ 8 "CSS9-TK-TOR-BZ !

Is

130 10 .TOIIUS 5 IIPCIO-PIIH-PPZ 5 "Ilclco-CSTPP-IIZ 5 "ACIC Tl--15-OCZ t LPCIA-TORPP-BZ 5 LPCIA-CSTPP-BZ 5
bbsll-Tofll'P-AZ 5 csb'I':cori"p-RZ 5 "csso-csrpp-'Ilz 1 "csso-TA-TOR-Bz I

Io TORUS 6 HI'Cfin-PAt)-PPZ 8 RCICO-CStPP-DZ 6 AC!CO-TK-Tnil-GZ 6 LPCIA TORPP-BZ 6 LPCIA-CSTPP-BZ 8,

CSSA-TORPP-DZ 8 CSSA-CSTPP-BZ 8 CSSD-CSTPP-GZ & CSSB-TK-TOR-BZ

ie—
17

)9

zn

21

27—

132

133

135

136

10

10

10

10

10

TORUS 6 "HPCIO-PHH-PPZ 8, ACICO- TORPP-13Z & RCICO-CS'f PP-DZ 8„"LPCIA-TORPP-BZ 8 LPCIA-CSTPP-BZ S

CSSA-fOAPP-DZ 8 CSSA-CSTPP-DZ 6 CSSD-CS)'PP-DZ 6 "CSSi-fit-TOR"BZ I

~ TORUS 8 "HPCI0-Ptltl-PPZ 8 RCICO-CS fPP-DZ & RCIC-71-16-OCZ 8 "LPC IB"CSTPP-OZ 8 LPCIG-TK-TOR-GZ, &

CSSA-TOAPP-DZ & CSSA-CSlPP-03Z & CSSD-TOAPP-tIZ 8
CSSD-CSTPP.BZ"!'-'ORUS

& HPCIO-PHH-PPZ & RCICO-CSTPP-DZ 6 ACICO-TK-TOA-BZ 8 LPCIO-CSTPP-OZ 8,

LPCIU-TK-TOR-GZ 8 CSSA-TORPP-DZ 6 CSSA-CSTPP-BZ & "CSS9"TORPP-BZ 6 CSSG-CSTPP-BZ !

TORUS 8 t)PC f0-PHII-PPZ 6 RCIC9-TOAI'P-OZ 8 RCICO-CSTPP-DZ 6 LPCIO-CSl'PP-BZ 6 LPCID TK-TOR-BZ 6
CSSA-TOAPP-OZ 8 CSSA-CSTPP-DZ 6 "CSSII-TOAPP-OZ 6 CSS9-CSTPP-DZ I

tORUS 6 HPCIO-PHII-PPZ & RCICI)-CSTPP-llg 8, . RCIC-71.-.16-0CZ. 8...LPCI8-TORPPQZ 8 LPCIG-CSTPP-BZ 6

CSSA-TORPP-13Z 8 "CSSA-CSTPP"GZ 8 "CSSD-TOAPP-DZ 8 "CSSB-CSTPP-BZ !
I

)
2)

> 2S

137 10 .TORUs 5 "Hpclo-pllll-ppz 5 Rclco ciirpp oz 5 Rclco TH TUR Bz 5 Lpcls TBRpp-Bz 5 Lpclo-csTpp-Bz
"csso-Toopp Rz 5 cs"0-csrpp-Bg 5 cssll TARpp-llz 5 cbs'I-"sTpp-oz I

~ A'' H,Tlos~a TOIIUT 5 "HPCIO-PILII-PPZ 5 Acre!I-TBAZP-Ilr 5 IIC.I".CO-CSIRR.-BZ 5 „"LPCIBMOIIPLJll I LZCIB=CBIPPMZ 5

"CSSA-TOAPP-BZ & CSSA-CSTPP-1)Z & "CSSG-TOAPP"GZ 6 CSSD-CStPP-BZ I

26

27

b za

II

139 10

In

TORUS 8 "HPCIO-PHII-PPZ 6 RCICO-CSTPP-OZ 6 "RCIC-71-16-OCZ 6 "LPCIA-CSTPP-BZ & LPCIA-TK-TOR-BZ 6

SSlLMPJ'-BLJL~SMSJZP=JZ MSS)LIQRPMZ 6. "CSSB=.CSIPB=B

Tg(Us. & .)Ipcln-,p'!H-ppzQ "Rclcn.-„cstpp.-„DL& .Rclcn.-TK-TOR-.Bz..s ."Lpc14-..cstpp.-oz...&
LPCIA-TK-TOA-DZ 6 CSSA TOAPP-DZ & CSSA-CSTPP-Bl 6 CSS) TO'IPP-IIZ 8 CSSD-CStPP-BZ I

~ ~

TORUS 6 )IPCIO "PHH-PPZ 8 AC!CO-TORPP-AZ 6 RCICO-CSTPP-9Z S LPCIA-CSTP~-OZ 6 LPCIA-TK-TQA-BZ 6

"CSSA-TOf)PPMZ ~SSAMSIEP.:BL~CSSB.JORPP.=BL 6 CSS9 "CSTPP-BZ I
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143

144

$ 0

'10

10

TORUS 8, HPCIO-PHH-PPZ.8. RCICO-CSTPP-.IIZ.8, RCIC-71-16"OCZ 8 "LP"IA-TORPP-BZ 8 LPCIA-CSTPP-BZ
8v'CSA-TORPP-UZ k "CSSA-CSTPP-OZ 8 "CSSO-TORPP"JIZ 8 "CSSG-CSTPP-BZ

TORUS 8, HPCI 0-PNIJ-PPZ 8 RCIC9-CSTPP-BZ 8 RCICO-TK T')R BZ 8 LP" IA-TORPP-GZ 8 LPCIA-CSTPP BZ 8
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