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ABSTRACT 

A safety relief valve (SRV} test program was conducted at the 

Enrico Fermi Atomic Power Plant Unit 2 (Fermi 2) on March 11 and 

12, 1987. The purpose of the Fermi 2 in-plant SRV discharge test 

program was to confirm that the measured SRV discharge hydrodynamic 

loads and their effects on containment structures are bounded by 

those analytically predicted in the plant unique analysis. 

This report describes the test instrumentation, test program, and 

data reduction, and presents the results of the Fermi 2 in-plant 

SRV discharge test. Major conclusions drawn from the reduction of 

the data recorded during the Fermi 2 in-plant SRV discharge test 

are as follows: 

• The measured peak pressures during the cold pipe single 

valve actuation (SVA) and the hot pipe consecutive valve 

actuation (CVA) are well below the Fermi 2 values pre

dicted using the plant unique analysis (PUA) methodology, 

applied at test conditions. 

• The measured bubble frequencies were within the limits of 

the PUA analytical predictions. 

• The measured torus shell, support structure, T-Quencher 

supports and submerged structure strains are considerably 

less than predi~ted by the PUA methodclogy. 

• The peak measured accelerations and torus shell membrane 

stresses are well below the values predicted using the PUA 

methodologJ at test conditions. 

Based on the above, it is concluded that the effects of SRV dis

charge hydrodynamic loads have been adequately addressed in the 

Fermi 2 PUA and that there are substantial containment design 

margins for SRV discharge loads. 
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1.0 

1.1 

INTRODUCTION 

Test Program 

The in-plant safety relief valve (SRV) discharge test 

for the Enrico Fermi Atomic Power Plant, Unit 2 (Fermi 

2) was conducted on March 12, 1987. The test was 

preceded by a shakedown test which was performed on 

March 11, 1987. Th~ test matrix consisted of two 

shakedown tests, four single valve actuations (SVA) and 

four consecutive valve actuations (CVA), as shown in 
Table 1-1. The Fermi 2 test conforms to the guidelines 

specified in the U.S. Nuclear Regulatory Commission 

(USNRC) documents NUREG-0763 (Reference 1) and NUREG-

0661 (Reference 2). This report includes an overview of 

the Fermi 2 in-plant SRV discharge test program objec

tives, instrumentation, sensor specifications, data 

reduction, test results, and reconciliation of the 

remaining plant unique analysis (PUA) licensing commit

ments. The test plan, NUTECH report DET-01-315 

(Reference 3), provides additional details on the 

Fermi 2 test program. 

Prior to beginning the Fermi 2 startup program, the 

suppression chamber segment corresponding to safety 

relief valve SRV-2064 was instrumented for the in-plant 

SRV discharge test program. During the plant startup 

program, this SRV has demonstrated a history of high 
tailpipe temperatures. Based on subsequent review of 

the data it was concluded that any steam weeping past 

the SRV had a negligible effect on the SRV discharge 

pressure loads. 
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1.2 Test Objectives and Scope 

The objective of the Fermi 2 in-plant SRV discharge test 

was to confirm the methodologies used in the PUA and 

demonstrate that the loads and structural responses, 

documented in the Fermi 2 Plant Unique Analysis Report 

(PUAR) (Reference 4), for SRV discharge related loads 

are conservative, compared to the loadings and 

structural responses measured during the in-plant test. 

The geometric characteristics of the T-Quencher device 

used at Fermi 2 are similar to those of standard 

T-Quencher devices used in other Mark I plants, anG 

tested at the Monticello Nuclear Generating Plant. 

However, the Fermi 2 T-Quencher was specifically 

designed to more effectively mitigate the SRV discharge 

air bubble leads than the standard T-Quencher. The 

Fermi 2 T-Quencher was developed through a series of 

small scale tests and analytical evaluations to maximize 

the load reduction benefits. The small scale test 

results (Reference 6) showed load reductions for the 

Fermi T-Quencher in the range of 1.5 to 2.5 compared 

with the standard T-Quencher. The PUA for Fermi 2 was 

performed using the Mark I program SRV discharge load 

methodology which is based on the standard T-Quencher. 

The differences between the Fermi 2 and standard 

T-Quenchers were modeled as closely as possible within 

the limitations of the computer programs. The analyti

cal results showed a smaller reduction in loads (about 

20%) than the small scale test cesults. 

As part of the Fermi 2 PUA, the suppression chamber 

structural analysis for the SRV discharge loads was 

performed using the alternate methodology defined by 

NUREG-0661, which uses calibration factors to be con-
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firmed by plant unique SRV discharge tests. Therefore, 

the scope of the Fermi 2 in-plant SRV discharge test 

program includes the confirmation of the calibration 

factors used in the Fermi 2 PUA. 

The Fermi 2 in-plant SRV discharge test program focused 

on measurement of the following: 

1. Peak suppression pool boundary pressures during SRV 

discharge line (SRVDL) air clearing and steam 

discharge due to a single SRV actuation (normal 

water leg, cold and hot pipe). 

2. Pressure magnitude and frequency content of the 

T-Quencher air bubble pressure transients. 

3. Water and air clearing reaction loads on the SRVDL 

and T-Quencher supports 

4. Suppression chamber structural response including 

torus shell membrane stresses due to a single SRV 

discharge (cold and hot pipe) 

The methodology utilized in the Fermi 2 PUA and the 

remaining NUREG-0661 commitments for Fermi 2 are 

satisfied by confirmation of these items. 

Conservative analytical techniques were utilized in the 

Fermi 2 PUA to demonstrate that the response of torus 

attached piping and submerged structues to SRV discharge 

loads complies with the NUREG-0661 acceptance 

criteria. Section 2.13.9 of Appendix A of NUREG-0661 

stipulates that in cases where conservative analytical 

techniques are utilized in the analysis, confirmatory 

test measurements are not needed. Therefore, the Fermi 
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1. 3 

2 in-plant SRV discharge test program did not include 

confirmation of submerged structure or torus attached 

piping response to SRV discharge loads. 

The SRV discharge loads methodology used in the Fermi 2 

PUA utilizes generically developed conservative methods, 

as defined by NUREG-0661, for determining line clearing 

reaction loads on the SRVDL and T-Quencher supports, 

spatial variations in T-Quencher air bubble loads, load 

superposition methods for evaluating multiple valve 

actuations, load changes that accompany consecutive 

valve actuations, and shifts in bubble frequencies that 

result from variations in back pressure during air 

clearing. Therefore, these methods did not require 

confirmation by in-plant testing. Similarly, suppression 

pool thermal mixing tests were not conducted since the 

evaluation of pool temperature response to SRV 

transients referenced in the PUAR comrlies with the NRC 

acceptance criteria. 

Quick Look Sensors and Acceptance Criteria 

During each of the matrix tests, data from all sensors 

were recorded on the General Electric Transient Analysis 

Recording System (GETARS). After each CVA approximately 

25% of the recorded sensor time histories were reviewed 
as quick look sensors. These consisted of: 

• Pressure sensors P2 and P3 which measured the peak 

T-Quencher. bubble pressure; PS, P7, PB, and Pll 

which measured torus shell pressures; PlS which 

measured internal T-Quencher pressures and P20 

which measured SRVDL pressure 
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• Twenty seven strain gauges located on the torus 

shell, torus support columns and internal structure 

supports 

• Two temperature sensors at the lower end of the 
SRVDL 

The maximum measured response from each quick look 

sensor was compared to the ass0ciated acceptance 
criteria for each sensor. For pressures, nsors P2 and 

P3 the mean measured T-Quencher bubble pressure was 

calculated for the four sets of tests (MTl to MTS) plus 

the shakedown tests (SD1 and SD2), and statistically 

adjusted using a 90-90 confidence bar,~; i.e., 90% 

confidence that 90% of all pressures will be bounded by 

the calculated value. The measured 90-90 peak 

T-Quencher bubble pressures were then compared to the 
analytically predicted pressures at test conditions 

(Level 2 acceptance criteria). 

The acceptance criteria were developed using the PUAR 

methodology at test conditions, to ensure that plant 

safety would not be compromised during the SRV discharge 

testing. The acceptance criteria were developed for a 

reactor pressure of 1000 psig. Actual test .=essures, 

Table 1-1, varied from a low of 992 psig to a high of 

1023 psig. This variation in pressL~e produces less 

than one percent variation in steam flow rate and is 

within the calculational accuracy of the analytical 

results presented in Section 5.0. Level 1 acceptance 

criteria correspond to the ASME Code allowables for the 

suppression chamber ~aterials while Level 2 acceptance 

criteria correspond to calculated values expected at 

actual test conditions. Exceedences of Level 2 accept

ance criteria served as a warning threshold, but did not 

require that testing be halted. Had any of the measured 
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1.4 

results exceeded Level 1 acceptance criteria, testing 

would have been halted until investigation of the 

measured data ensured that continued testing would not 

compromise plant safety. 

Summary of Final Test Data Results 

The Fermi 2 SRV in-plant test data and the conclusions 

documented in this report are based on data collected by 

124 sensor channels. Representative plots of the data, 

in engineering units, are presented in Appendices B 

through D, and the maximum/minimum values for each 

channel are presented in Appendix E. The test data 

demonstrates that the Fermi 2 primary containment struc

tures, and piping arc adequate for hydrodynamic loads 

resulting from the actuation of a SRV. The peak 

suppression pool boundary pressures analytically 

predicted during SRVDL air clearing and steam discharge 

for a single SRV actuation conservatively bound the 

measured results. The measured T-Quencher oscillating 

air bubble dominant frequency is in good agreement with 

the analytically predicted frequency. Similarly, 

measured clearing reaction loads on the SRVDL and 

T-Quencher supports are conservatively bounded by the 

analytical predictions. 
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Test Test 

No. Type 

SD1 SVA 

SD2 CVA 

m'l SVA 

Mr2 0/A 

MT3 SVA 

MT4 CVA 

MTS SVA 

MT6 CVA 

MT7 SVA 

r-rr8 CVA 

NOTES: 

SRVDL SRVDL 

Valve Water Tailpipe 

Actt.ated Leve1< 1> Terrp (°F) 

SRV-2064 -0.1 2l.3 

SRV-2064 -0.1 345 

SRV-2064 -0.1 166 

SRV-2064 -0.1 349 

SRV-2064 -0.l 208 

SRV-2064 -0.1 365 

SRV-2064 , -0 .1 213 

SRV-2064 -0.1 336 

SRV-2064 -0.l 213 

SRV-2064 -0.1 3~5 

Table 1-1 

TEST MATRIX 

ln1t1al Cordit1ons 

Torus ~1(3) Power 
Water< 2> Tenp Level 

Level ( in) (OF) ( %) 
-

. ; .· -4).8 77 49.6 

-0.8 77 49.6 

-0.5 78 38.l 

-0.5 79 38.1 

-0.5 80 38.0 

-0.5 80 38.0 

+0.1 80 37.6 

+o. l 80 37.6 

+0.2 82 38.1 

+o.2 82 38.1 

Valve 

Disdlarge Clcsure Time Reactor 

[)Jration Prior to Pressure 
(Sec) CVA (Sec) (psig) 

10 N/A 999 

10 60 999 

10 N/A 1023 

10 60 1023 

10 N/A 992 

10 60 992 

10 N/A 999 

10 60 999 

10 N/A 997 

10 60 997 

1. SRVDL Water Level is the differential pressure between wetwell and drywell in 
inches of water, as measured on Instrument No. T48-R808 Panel Hll-P817. 

2. Torus Water Level is measured by Instrument G51-R402 on Panel Hll-P807 as 
plus or minus from normal water level. 

3. Pool temperature is the average torus water temperature as measured on the 
Torus Water Temperature Leg. 

Abbreviations: CVA - Consecutive Valve Actuation 
SVA - Single Valve Actuation 



2.0 INSTRUMENTATION SUMMARY 

Four types of instrumentation were utilized to obtain 

the measurements necessary to achieve the test 

objectives including: pressure transducers, strain 

gauges, accelerometers, resistance temperature detectors 

(RTD's) and existing plant system thermocouples. A list 

of test sensors is provided in Table 2-1. The sensor 

locations are shown in Figures 2.1 thrc~~h 2.18. 

Section 3.0 provides a description of the signal 

conditioning equipment and the data acquisition system 

used to process and ~0 cord data signals from the sensors 

installed on the containment. Appendix A provides a 

description of the operational characteristics of the 

individual pressure transducers, strain gauges, acceler

ometers, and RTD's used for the Fermi 2 SRV discharge 

test. The data acquisition system and instrumentation 

used to record the Fermi 2 SRV discharge test data has 

been qualified by use in similar SRV test programs. The 

sensor components that make up the instrumentation 

scheme have also been qualified individually. 

2.1 Instrumentation 

Twenty pressure transducers were installed to measure 

torus shell, SRVDL, and T-Quencher air bubble and 

internal pressures. The individual pressure transducer 

locations are shown in Figures 2.1 through 2.3. 

Pressure transducers Pl through P4 were located on 

either side of both T-Quencher arms, near the centroid 

of the T-Quencher arm hole pattern. These sensors were 

used to measure the SRV discharge loads source pressure 

from the T-Quencher. Pressure transducers PS through 

Pl4 were located on the inside surface of the torus 

shell and were used to measure torus shell pressures. 
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Transducers PS through Pl2 were located in the same 

vertical plane as Pl to P4 and were used to measure 

circumferential pressure attenuation. The locations of 

transducers P7, P8, Pll, and Pl2 were based on small 

scale Fermi 2 T-Quencher test results and were used to 

measure peak torus shell pressures and the occurrence of 

any asymmetrical T-Quencher air clearing effects. Pl3 

and Pl4 provide a check of longitudinal torus shell 

pressure attenuation. T-Quencher internal pressure was 

monitored by PlS and Pl6 mounted on the T-Quencher arms 

as shown in Figures 2.1 and 2.2. 

A SRVDL air bleed system installed inside the drywell, 

was used to equalize the pressure between the test SRVDL 

and drywell air space prior to SRV actuation. A 

schematic of this system is shown in Figure 2.3. 

Pressure equalization ensures that a constant SRVDL 

water leg height is maintained between tests and assures 

repeatability of test conditions. The air bleed system 

was manually activated from the main control room prior 

to all SVA and CVA tests. Two low range pressure 

sensors Pl7 and Pl8, were installed in this system, as 

shown in Figure 2.3, to provide an indication of water 

level height within the SRVDL following valve closure. 

The SRV back-pressures which occur during an SRV 

discharge were measured by P19 0nd P20, shown in Figure 

2.3. Pl9 and P20 were located in the longest straight 

section of the SRVDL (elevation 587'-4") to avoid 

entrance and exit effects on the measured pressures due 

to pipe bends. 

Ninety-eight strain gauges were installed on the 

containment, submerged structures and piping to measure 

representative strain data during the matrix tests. The 
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strain gauge locations are shown in Figures 2.4 through 

2.16. Strain rosettes SRl through SR12 are shown in 

Figure 2.4. They were located on the inside and outside 

surface of the torus shell and provided circumferential 

and longitudinal normal stress, components, and shear 

stresses at the extreme fibers of the torus shell. 

Strain rosettes, SRl through SR4 and SR7 through SRlO, 

were located at midcylinder of the test bay and measured 

the circumferential torus shell stress variation. 

Rosettes SR6 and SR12 were used to measure asymmetrical 

T-Quencher air clearing effects, should they occur. 

Strain gauges SGl through SG30 were located on the torus 

support saddles and columns in the test bay and the two 

adjacent bays, as shown in Figure 2.5 through 2.7. 

These strain gauges measured suppression chamber support 

loads, basemat reaction loads, and provided a means of 

obtaining longitudinal load attenuation. As shown by 

Figures 2.8 through 2.12, strain gauges SG31 through 

SG45 were located on submerged structures in the 

vicinity of the test bay. SG31 through SG34 were 

located on the pinned-end horizontal T-Quencher support 

members, and SG35 and SG36 on a vertical T-Quencher 

support member. SG37 through SG39 were located on the 

vent header vertical support column and SG40 through 

SG43 on the T-Quencher pedestal support. SG44 and SG45 

were located on the RCIC exhaust line support in the 

suppression pool. 

SG46 through SG50, SG52, and SG53 were located on the 

RCIC turbine exhaust line, inside and outside the torus 

shell, near the penetration as shown in Figures 2.12 and 

2.13. SG51 was omitted due to the penetration configur

ation. Measurements from these strain gauges were used 

to determine the hydrodynamic load effects acting on the 
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submerged portion of the torus attached piping as well 

as suppression chamber motions at the penetration 

locations. SG54 and SGSS were located on a downcomer 

bracing rod to measure downcomer lateral load effects. 

SG56 through SG59 were located on the SRVDL near the 
vent line penetration, as shown in Figures 2.14 and 

2.15, to determine the effects of SRVDL water clearing 

thrust loads on the wetwell portion of the SRV piping. 

SG60 through SG63 were lo~ated on the inside downcomer 
at midbay of the non-vent test bay to m~asure SRV 

discharge submerged structure loads on the downcomers, 

and the dynamic characteristics of the downcomers and 

vent system. 

Four accelerometers were installed to measure torus 

shell and torus attached piping response to SRV dis

charge loads. Accelerometers Al and A2 (Figure 2.13) 

measured accelerations of the RCIC turbine exhaust line 

valve located outFide the torus. Accelerometer A3 

(Figure 2.17) measured the coupled torus/piping system 

radial accelerations of the suppression chamber at the 
RCIC turbine exhaust torus penetration locations. 

Accelerometer A4 (Figure 2.17) was located symmetrically 

to accelerometer A3 on the opposite side of the mitered 

joint in the test bay, and measured the "clean shell" 

radial acceleration of the suppression chamber. 

Seventeen temperature sensors were originally installed 

in the suppression chamber to provide thermal mixing 
data during an extended SRV discharge. Prior to the 

test, the NRC approved the PUAR pool thermal mixing 

methodology and hence these sensors were not utilized. 

Temperature sensors TS and T6 (Figure 2.18) were used to 

monitor the SRVDL vent line penetration and wetwell 

SRVDL temperature. The outer surface temperature of the 
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2.2 

2.3 

penetration reinforcew.ent sleeve was monitored by sensor 

TS. The outer surface temperature of the SRVDL near the 

vent line penetration was monitored by sen~or T6. 

Data Acquisition System 

The General Electric Transient Analysis Recording System 

(GETARS) was used for data acquisition during the shake

down and each test in the SRV discharge test matrix. 
Figure 2.19 provides a schematic of the data acquisition 

system. GETARS sampled a total of 274 channels of which 

124 were utilized for SRV discharge test inst~umenta

tion, plus the four additional ch~·:nels used for the SRV 

initiation signal. The remaining 146 channels provided 

plant operational data for uses other than the SRV 

test. A sampling rate of 1000 samples per second per 

channel was used. Data was ori~inally recorded using 

puls~ code modulation (PCM) tape and later transferred 

onto magnetic tapes for subsequent data reduction and 

analysis. Data from approxim~tely 25% of the 124 SRV 

discharge test sensors were reviewed immediately 
following each test to confirm that the acceptance 

criteria were not exceeded. A total of five magnetic 

tapes were needed to accommodate data from t~e two 

shakedown and eight matrix tests (four SVA and four CVA 

tests). These magnetic tapes w~re used for subsequent 

off-line data processing. 

Accuracy of Instrumentation 

The total end-to-end accuracy (from the sensing element 

to data recorder) of each sensor group used in the Fermi 

2 in-plant SRV discharge test was analyzed to confirm 

that the instrumentation system was compatible with the 

range of expected test results. As described in 
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Appendix A, the following sensor types were used to 

measure data: 

1) Bell & Howell pressure transducers 

2) Endevco Accelerometers 

3) Ailtech and Micro-Measurements strain gauges 

4) Medtherm resistance temperature detectors 

Data from these sensors were recorded by GETARS on 

magnetic tapes. Table 2-3 lists the accuracy of the 

recording system for each sensor. Table 2-4 sumrn¢ izes 

the results of the data accuracy analysis. 

An estimate of the sensor accuracy can be determined if 

the following characteristics are known for the data and 

the data acquisition system: 

1) The individual accuracies of the data acquisition 

system components, from sensing element to 

recording of the data, and the appropriate 

conditions with which to apply these accuracies. 

2) The characteristics of the data recorded, such as 

magnitude and frequency. 

3) The test conditions which influence the data. 

These can include noise, vibration, and temperature 

effects. 

The resolution of the data acquisition system, including 

multiplexers and computers, is 5 rnV. Using this 

resolution and instrument calibration factors, the data 
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2. 3. 1 

system accuracies for pressure transducers, strain 

gauges, accelerometers and resistance temperature 

detectors were calculated as shown in Table 2-3. 

The Validyne Signal Conditioner Model CD-173 accuracy is 

estimated to be 2.8% of the peak measured value. 

The Validyne Signal Conditioner Model PA-375 accuracy 

for accelerometer signal conditioning is estimated to be 

0.1% of the peak measured value. 

In determining the accuracy of the Fermi 2 in-plant SRV 

discharge test data, the maximum recorded values were 

chosen for each sensor group. The following sections 

discuss the accuracy of data 00tained for each sensor 

group. 

Pressure Transducers 

Pressure transducers used in the Fermi 2 in-plant SRV 

discharge test were the normal operating temperature 

Bell & Howell/CEC-1000-0207 (0 to 100 psia), and the 
high temperature Bell & Howell/CEC-1000-0208 (0 to 1000 

psia). The CEC-1000-0207 transducers were used to 

measure &uppression pool pressures, while the CEC-1000-

0208 transducers were used to measure SRVDL and internal 

T-Quencher pressures. 

As shown in Table 2-4, the total accuracies for the 

pressure data are influenced by three components in the 

data gathering system: 

1) Bell & Howell pressure transducer 

2) Validyne Model CD173 signal conditioner 

3) Data Acquisition System (GETARS) 
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2.3.2 

The Bell & Howell pressure transducers have a maximum 

error of ±0.201 of full range output (FRO} for the Oto 

100 psia transducers, and ±0.22% for the Oto 1000 psia 

transducers. These errors are primarily affected by 

non-linearity, hysteresis, non-repeatability, and 

thermal effects. 

The accuracy of data acquisition system and Validyne 

Signal Conditioner Model (CD-173) is discussed in 

Section 2.3. 

As shown in Table 2-4, the overall accuracy of the 

pressure transducers is 5% of the peak measured 

pressures for all pressure transducers except Pl7 and 

Pl8 which have an overall accuracy of 11%. 

Accelerometers 

The accelerometers utilized for the Fermi 2 in-plant SRV 

discharge test were Endevco 7717-200 isoshear 

piezoelectric devices. The 7717-200 accelerometers 

(0.003 to 500 g's) were ~nstalled on the torus shell and 

the RCIC turbine exhaust valve operator. 

As shown in Table 2-4, the total error for the 

accelerometer data is affected by relative errors of the 

three components in the data recording system: 

1) Endevco accelerometer 

2) Validyne Signal Conditioner - Model PA-375 

3) Data Acquisition Syst~rn (GETARS) 
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2.3.3 

The maximum error of the Endevco accelerometers is based 

on a linear deviation of ±5% fron l I1z to 4 kHz and a 

transverse sensitivity of ±3%. 

As stated previously, the acc 1J racy of Va 1 idyn,e s igna 1 

Conditioning Model PA-375 is 0.1% of the peak measured 

value, and the accuracy of data acquisition system is 

5 mv. 

As shown in Table 2-4, the overall accuracy of the 

accelerometer data is 5% of the peak me~sured 

accelerations. 

Strain Gauges 

Ailtech Model MG125 weldable gauges were used to measure 

strain data on the internal torus shell, SRV piping, 

internal and external torus attached piping, and piping 

support struts. Micro-Measurements Model EA06-125RS-350 

(Rosettes) and Model 125AC-350 (uniaxial) strain gauges 

were used to measure strain data on to~us external shell 

and supports. Thes~ gauges have rated strain levels of 

±20,000 µin/in. 

The Ailtech and Micro-Measurements gauge factor maximum 

error is :i:3%. The accuracy of the data acquisition 

system and the Validyne Signal Conditioner Model CD173 

has been previously discus~ed in Section 2.3. 

As shown by Table 2-4, the overall strain gauge data 

accuracy is 5% of the p~ak measured strains for all 

strain gauges except SGlO through SG16 which have an 

overall accuracy of 11%. 
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2.3.4 

2.3.5 

2.4 

Resistance Temperature Detector (RTD) 

Medtherm Model PRT-50-250-10387 RTD's were used to 

measure SRVDL and vent line penetration temperatures. 

The operating range for these RTD's is 50°F to 600°F. 

The accuracy of these RTD's specified by the 

manufacturer is ~0.5°F. The accuracy of Validyne Signal 

Conditioner Model CD173 has been previously discussed in 

Section 2.3. 

As shown in Table 2-4, the overall accuracy of the 

temperature measurements is 0.4%. 

Summary 

Many of the readings taken during the SRV discharge 

tests were of small magnitude compared to the capabili

ties of the measuring devices. The instrumentation 

provided data accurate to within 5% for all sensors 

except pressure transducers Pl7 ana Pl8 and strain 

gauges SGlO through SG16 which have accuracies of 11%. 

This is well within acceptable accuracy limits. 

Failed or Suspect Sensors 

Failure or erratic performance of some instrumentation 

is inherent when conducting in-plant tests. Upon 

reviewing the reduced data, sensors which failed or 

behaved erratically were identified. Table 2-5 lists 

these sensors and includes remarks on the effect of 

their failure with respect to the overall objectives of 

the test program. Results from all sensors listed in 

Table 2-5 were ignored in this test report for each test 

in which they failed or were suspect. The failure of 
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strain gauges SR2B and SG58 was known prior to the 

test. Even though data from these gauges were recorded 
during the tests, it was not transferred to magnetic 

tape for subsequent data processing. Some strain gauges 
measured strains comparable to the noise levels (2 to 

4 u in/in). These strain gauge results were used for 
subsequent data processing because the recorded signals 
produced readable data. 
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Table 2-1 

SRV TEST PROGRAM INSTRUMENTATION 

Sensor Number 

* Pl 
P2 
P3 
P4 
PS 
P6 
P7 
PS 
pg 
PlO 
Pll 
Pl2 
Pl3 
Pl4 
Pl5 
Pl6 
Pl7 
Pl8 
Pl9 
P20 

** TS 
T6 

*** Al 
A2 
A3 
A4 

* Pressure Transducer 
** Temperature Sensor 

*** Accelerometer 

DET-22-103 
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Description 

Quencher Arm 
Quencher Arm 
Quencher Arm 
Quencher Arm 
Torus Shell 
Torus Shell 
Torus Shell 
Torus Shell 
Torus Shell 
Torus Shell 
Torus Shell 
Torus Shell 
Torus Shell 
Torus Shell 
Quencher Arm 
Quencher Arm 
SRVDL Air Bleed 
SRVDL Air Bleed 
SRVDL High Range 
SRVDL High Range 
SRV Discharge Line 
SRV Discharge Line 
RCIC Turbine Exhaust 
RCIC Turbine Exhaust 
Torus Shell Outside 
Torus Shell Outside 
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Line Outside 
Line Outside 
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Table 2-1 

SRV TEST PROGRAM INSTRUMENTATION 
(Continued) 

Sensor Number Description 

* SRlA Inside Surface Torus Shell 
SR1B Inside Surface Torus Shell 
SRlC Inside Surface Torus Shell 
SR2A Inside Surface Torus Shell 
SR2B Inside Surface Torus Shell 
SR2C Inside Surface Torus Shell 
SRJA Inside Surface Torus Shell 
SR3B Inside Surface Torus Shell 
SR3C Inside Surface Torus Shell 
SR4A Inside Surface Torus Shell 
SR4B Inside Surface Torus Shell 
SR4C Inside Surface Torus Shell 
SR5A Inside Surface Torus Shell 
SR58 Inside surface Torus Shell 
SR5C Inside Surface Torus Shell 
SR6A Inside surface Torus Shell 
SR6B Inside Surface Torus Shell 
SR6C Inside Surface Torus Shell 
SR7A Outside Surface Torus Shell 
SR7B Outside Surface Torus Shell 
SR7C Outside Surface Torus Shell 
SR8A Outside Surface Torus Shell 
SR8B Outside Surface Torus Shell 
SR8C Outside Surface Torus Shell 
SR9A Outside Surface Torus Shell 
SR98 Outside Surface Torus Shell 
SR9C Outside Surface Torus Shell 
SRlOA Outside Surface Torus Shell 
SRlOB Outside Surface Torus Shell 
SRlOC Outside Surface Torus Shell 
SRllA Outside Surface Torus Shell 
SRllB Outside Surface Torus Shell 
SRllC Outside Surface Torus Shell 
SR12A Outside Surface Torus Shell 
SR12B Outside Surface Torus Shell 
SR12C Outside Surface Torus Shell 

*SR= Strain Gauge Rosettes 
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Table 2-1 

SRV TEST PROGRAM INSTRUMENTATION 
(Continued) 

Sensor Number 

** SGl 
SG2 
SG3 
SG4 
SGS 
SG6 
SG7 
SGS 
SG9 
SGlO 
SGll 
SG12 
SG13 
SG14 
SG15 
SG16 
SG17 
SG18 
SG19 
SG20 
SG21 
SG22 
SG23 
SG24 
SG26 
SG27 
SG28 
SG29 
SG30 
SG31 
SG32 
SG33 
SG34 
SG35 
SG36 
SG37 
SG38 
SG39 

** SG = Strain Gauge 
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Description 

Torus Support Column Outside 
Torus Support Column Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus SUJ;.:_JOrt Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Torus Support Saddle Outside 
Horizontal Quencher Support Member 
Horizontal Quencher Support Member 
Horizontal Quencher Support Member 
Horizontal Quencher Support Member 
Vertical Quencher Support Beam 
Vertical Quencher Support Beam 
Vent System Support Column 
Vent System Support Column 
Vent System Support Column 
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Table 'J.-1 

SRV TEST PROGRAM INSTRUMENTATION 
(Concluded) 

Sensor Number 

SG40 
SG41 
SG42 
SG43 
SG44 
SG45 
SG41; 
SG4-, 
SG48 
SG49 
SGSO 
SG52 
SG53 
SG54 
SGSS 
SG56 
SG57 
SGSB 
SG59 
SG60 
SG61 
SG62 
SG63 

Description 

T-Quencher Support 
T-Quencher Support 
T-Quencher Support 
T-Quencher Support 
RCIC Exhaust Line Supper~ Inside 
RCIC Exhaust Line Support Inside 
RCIC Exhaust Line Inside 
RCIC Exhaust Line Inside 
RCIC Exhaust Line Inside 
RCIC Exhaust Line Inside 
RCIC Exhaust Line Outside 
RCIC Exhaust Line Outside 
RCIC Exhaust Line Outside 
Downcomer Bracing Rod 
Downcomer Bracing Rod 
SRV Discharge Line 
SRV Discharge Line 
SRV Discharge Line 
SRV Discharge Line 
Downcomer 
Downcomer 
Downcomer 
Down comer 

** SG = Strain Gauge 
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Tvoe of Sensor 

Prebsure 
Transducers: 

Strain Gauges: 

Resistance 
Temperature 
Detectors 
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Table 2-2 

QUICK LOOK SENSORS 

Sensor No. 

P2, P3 

PS, P7, PB, Pl 1 

PlS 

P20 

SRlA, SRlC, 
SR7A, SR7C 

SR2A, SR2C 
SR8A, SRBC 

SR3A, SR3C 
SR9A, SR9C 

Sl, S2, S23, S24 

S27, S28 

Description 

T-Quencher bubble pressure 

Torus shell pressures 

T-Quencher body internal 
pressure 

SRVOL internal pressure 

Torus shell 60° above bottom 
dead center (BOC) towards 
reactor 

Torus shell 12° above BOC 
towards reactor 

Torus shell 12° above BOC away 
from reactor 

Miter joint columns in test 
bay 

Miter joint column adjacent to 
test bay 

S31, S32, S35, S36 T-Quencher support beams 

537 to S39 

S54, S55 

TS 

T6 

2-16 

Vent system support column 

Oowncomer bracing rod 

Outer wall of SRVOL vent line 
penetration 

SRVDL torus temperature 
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Table 2-3 

DATA ACQUISITION SYSTEM ACCURACY 

Data Acquisition System Accuracy~ 5.00 mV 

Sensor 

Pl to Pl4 
PlS, Pl6, Pl9 and P2LJ 
Pl7, Pl8 

SR7 to SR12 
SGl to 9, SG18 lo 39 
SG44, 45, SG54 to 63 

SRI to SR6 
SG40 to 43, SG46 to 53 

SGlO to SG16 

Al to A4 

TS, T6 

DET-22-103 
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Calibration 

48 mV/psi 
4 mV/psi 
41 mV/psi 

11 to 14 
mV/ uin/in 

30 to 31 
mV/ uin/in 

1 mV/ uin/in 

3125 mV/g 

8.19 mV/°F 

2-1 7 

Accuracy 

0.11 psi 
1.25 psi 
0.12 psi 

0.46uin/in 

0 • 1 7 ui n/ i n 

5. 00 uin/i n 

0.002 g 

0.61°F 
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Sensor Peak 
Tvt>e Readina 

Pl to Pl4 6.10 psid 

Pl5, 16, 19, 220.0 psid 
20 

Pl?, 18 2.10 psid 

SR 7 to SR12 
SGl-9, 18-39 16.40uin/in 
SG44-45, 54-63 

SR1 to SR6 13. 70uin/in 
SG40-43, 46-53 

SGI0-16 51. 60 uin/in 

Al to A4 0.91 g 

TS, T6 215°f 
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Table 2-4 

SENSOR ACCUP.AC'i ( :t) 

Signal Data SRSS 
Sensor Conditioner Recorder Total Percent 

Error Error Error Error Error 

0.20 psid 0.17 psid 0.11 psid 0.28 psid 5 

2.20% psid 6.16 psid 1.25 psid 6.66 psid 3 

0.20 psid 0.06 psid 0.12 psid 0.24 psid 11 

O. 49 uin/in O. 47 uin/in 0.46 uin/in 0.82 Jn/in 5 

0.41 uin/in O. 38 uin/in 0.17 Jn/in 0.58 ui,n/in 4 

1.55 uin/in 1.44 Jn/in 5.0 Jn/in 5. 43 ui,n/in 11 

o.os g 0.001 g 0.002 g 0.05 g 5 

0.5°F 0.5°F 0.61°F 0.93°F 4 
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Sensor 
Type 

Pressure 
Transducer 

Strain 
Gauges 
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Sensor 
ID 

Pl 

Pl2 

SR2B 

SG58 

Table 2-5 

FAILED OR SUSPECT SENSORS 

Affected 
Test Remarks 

All P2, P3, P4 provides similar data 

All P7, PB, Pll provides similar data 

All Principal stresses cannot be 
catt>uted as SR2B is 45° leg of 
rosette SR2 

All SG56, 57 and 59 provide backup 
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TORUS SHELL AND QUENCHER ARM PRESSURE 

TRANSDUCERS lN TEST BAY - PLAN VIEW 
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Figure 2.2 

TORUS SHELL AND QUENCHER ARM PRESSURE 

TRANSDUCERS IN TEST BAY - ELEVATION VIEW 
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BLEED SYSTEM 

Figure 2.3 

PRESSURE SENSORS ON SRVDL AND LOW RANGE 

PRESSURE SENSORS ON THE AIR BLEED SYSTEM -

SCHEMATIC DIAGRAM 
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Figure 2.4 

STRAIN ROSETTES ON TORUS SHELL IN TEST BAY -

LOWER HALF DEVELOPED VIEW 
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Figure 2.6 

STRAIN GAUGES ON SUPPRESSION CHAMBER SUPPORTS 

AT MITERED JOINT IN TEST BAY - AZIMUTH 303.75° 
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Figure 2.7 

STRAIN GAUGES ON SUPPRESSION CHAMBER SUPPORTS AT MITERED JOINT 

ADJACENT TO TEST BAY - AZIMUTH 281.15° 
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Figure 2.8 

(See Figure 
3.4-9) 

STRAIN GAUGES ON QUENCHER SUPPORTS AND RING 

GIRDERS - PLAN VIEW 
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Figure 2.10 

STRAIN GAUGES ON SUPPORT COLUMNS AT 

AZIMUTH 303.75° - ELEVATION VIEW 
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SRV Piping 

SG43 

SG40 

SG42 

Section E-E 
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Figure 2.11 

STRAIN GAUGES ON QUENCHER RAMSHEAD SUPPORT -

ELEVATION VIEW 
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Figure 2.12 

STRAIN GAUGES ON RCIC TURBINE EXHAUST LINE AND SUPPORTS 
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Figure 2.14 
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STRAIN GAUGES ON DOWNCOMER BRACING ROD NEAR 

AZIMIJI'H 315° - PLAN VIEW 
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Figure 2.15 
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3.0 

3.1 

3.2 

3. 3 

DATA REDUCTION 

Introduction 

The measured tirne-histrries for each of the 124 instru

mentation channels were recorded by GETAns on magnetic 

tape for off-line processing. On completion of each 

test, real time data were compared against the test 

acceptance criteria. 

The data processing and reduction of raw data was 

performed using the software package, REDUCE, Version 

1.4.0. REDUCE is a compilation of NUTECH proprietary 

codes developed for this purpose. The data reduction 

was performed on a CYBER-730 system. 

Data Tape Information 

As detailed in Table 3-1, a total of five magnetic tapes 

were used to store the data recorded during the in-plant 

SRV discharge test progra~. Each data sample is 

represented by a 16-bit word, and the data acquisition 

was performed with a sampling rate of 1000 samples per 

second per channel. 

Standard Processing Approach 

The following processing and data reduction steps were 

performed on all sensors: 

• Convert the binary digit stream on the data tape to 

decimal voltage values. 
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3.4 

3.5 

• Demultiplex the data for each channel and convert 

the signal to engineering units by dividing the 

voltage \alues by the sensor's calibration factor. 

• Remove unwanted D.C. offset, transducer bias or 

thermal drift from the data to obtain the dynamic 

portion by the transient. 

• Low pass filter the data at 100 Hz to remove 

unwanted high frequency noise. 

• Perform frequency analysis and calculate the power 

spectral densities (PSD). 

Pressure Transducer Analysis 

The maximum and minimum values of the filtered pressure 

time-histories were tabulated for each pressure trans

ducer. A frequency analysis was performed, and PSDs 

developed for each pressure transducer. 

Strain Gauge An~lysis 

The maximum and minimum peak values and the time at 

which the peak occurred was calculated for each strain, 

gauge. A frequency analysis was performed and the PSDs 

were computed for each strain gauge. Principal stress, 

shear stress and stress intensity time histories were 

calculated for eact. ·osette. Axial and bending stress 

components were ca' 1lated for each group of uniaxial 

gauges. A combined ~otal force time history was 

calculated for the two groups of ten strain gauges 

installed on the miter joint saddle supports. 
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3.6 

3.7 

Accelerometer Analysis 

In addition to tabulation of maximum and rnininum values, 

PSD's and acceleration response spectra were developed 

for each sensor fron the filtered time-histories. 

Envelope response spectra were computed at one percent 

of critical danping for the torus shell nounted 

accelerometers (A3 and A4). 

Channels Analyzed 

Data reduction analyses were performed for the following 

sensor channels as part of the Fermi 2 in-plant SRV 

discharge test progran: 

Type Number 

Strain 98 

Pressure 20 

Accelerometers 4 

Temperature 2 

In addition, four channels were monitored to provide SRV 

actuation signals for a total of 128 sampled data 

channels related to the SRV jischarge test. 

Additionally, 146 channels providing plant operational 

data for other uses not related to the SRV test were 

sampled by GETARS. These data channels were not 

transferred to nagnetic tape and do not form part of 

this report. 
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GETARS 
SRV J:ata 
Test Tape 
Number Number 

121 

SD-1 
122 

121 

SD-2 
122 

MT-1 125 

MT-2 125 

MT-3 127 

MT-4 127 

DET-22-103 
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File 
Number 

on Tape 

2 

2 

2 

2 

2 

3 

4 

5 

2 

4 

3 

6 

Table 3-1 

DATA TAPE INFORMATION 

Channel Numbers Number of 
Recorded on the Tirre Step.s 

tata Tape Per Record 

01: 1-55,125,139, 51 
142,180 & 185 

01: 1-4,56-125,139 38 
142,180,185, 
273 & 274 

Ch: 1-55, 125,139, 51 
142,180 & 185 

Ch: 1-4,56-125,139 38 
142,180,185, 
273 & 274 

01: 25-123 & 185 31 

01: 1-24,125,139, 102 
142,185,273 
& 274 

01: 25-123 & 185 31 

Ch: 1-24,125,139, 102 
142,185,273 
& 274 

01: 25-123 & 185 31 

Ch: 1-24,125,139, 102 
142,185, 273 
& 274 

01: 25-123 & 185 31 

Ch: 1-24,125,139, 102 
142,185, 273 
& 274 

3-4 

Time relay Number of 
Before Start Pre-test ta ta 

of O:lta lecords Skipped 
Reduction Before tata 

(sec) Reduction Started 

45.0 885 

38.0 1000 

ll5.0 2250 

106.4 2800 

6.5 210 

5.8 57 

4.3 138 

7.0 68 

5.0 161 

27.2 266 

o.o 10 

3.2 30 
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GETARS 
SRV Data 
Test Tape 
Number Number 

MT-5 129 

MT-6 129 

MT-7 129 

MT-8 129 
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File 
Number 

on Tape 

2 

4 

3 

5 

6 

8 

7 

9 

Table 3.1 

Dil'\TA TAPE INFORMATION 

(Concluded) 

Chanr1el NLunbers Number of 
Pecorded on the Time Steps 

tata Tane Per Pecord 

Ch: 25-123 & 185 31 

Ou 1-24,125,139, 102 
142,185, 273 
& 274 

Ou 25-123 & 185 31 

Ch: 1-24,125,139, 102 
142,185, 273 
& 274 

Ch: 25-123 & 185 31 

au 1-24,125,139, 102 
142,185, 273 
& 274 

Ch: 25-123 & 185 31 

Ch: 1-24, 125,139, 102 
142,185, 273 
& 274 

3-5 

Tine ~lay Number of 
Before Start Pre-test I:ata 

of rata Pecords Skipped 
Reduction Before tata 

(sec) Reduction Started 

12.6 406 

12.6 123 

4.2 135 

6.7 66 

6.5 150 

12.7 50 

8.3 267 

9.5 93 
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4.0 DISCUSSION OF RESULTS 

This section provides a review of the data recorded 

during the test, anG tabulated in Tables 4-1 through 4-6 

and Appendix E. Typical time histories and PSD's for 

each group of sensors are provided in Appendices B 

through o. Each discussion highlights the major obser

vations derived fr.om data, with comparisons of the 

measured results with analytically predicted values for 
single and consecutive valve actuations. 

The measured tailpipe temperature prior to shakedown 

test SD1 was 213°F, which is indicative of a weeping 

valve. An elevated SRVDL temperature is sometimes 

accompanied by an increase in SRVDL pressure, which 

leads to a depressed water leg. Temperatures measured 

by sensors TS and T6, located on the SRVDL within the 

torus air space, were reviewed and showed torus ambient 

temperature. It was judged that the leak was small and 

the airbleed system would equalize the water leg, and 

the pressure buildup was slow enough so that test 

results would not be significantly affected. The 

shakedo~n test was performed with a tailpipe temperature 

of 213°F. The SRV reseated following SD2 and the 

tailpipe temperature reduced to 167°F for MTl. For all 

subsequent tests, the tailpipe temperatures were 

approximately 212°F and the SRV was assumed to be 

weeping. 

4.1 Pressure Data 

The pressure sensor data indicates that the Fermi 2 

T-Quencher design performs better than anticipated, with 

measured peak !-Quencher bubble pressures less than 50% 

of predicted values. The data substantiates the Fermi 2 
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small scale T-Quencher test load reductions (Reference 

6) and implies that the Mark I methodology for pre

dicting SRV discharge related loads is conservative for 

the Fermi 2 T-Quencher design. Similarly, measured 

torus shell pressures are less than half of the 

predicted pressures. 

Data were recorded for twenty pressure sensors for each 

test. Off-line data for eight of the twenty pressure 

sensors were reviewed following each test to assure that 

the test predictions were not exceeded. The preliminary 

results for these eight pressure sensors were reported 

in the quick look report (Reference 5). This section of 

the report presents the final reduced pressure data for 

eighteen pressure sensors. As discussed in Section 2.3, 
two sensors (Pl and Pl2) did not provide usable data. 

As noted above, all SVA discharge tests, except MTl, 

were performed with an elevated (212°F) SRV tailpipe 

temperature. Review of the measured pressure data shown 

in Tables 4-1 through 4-4 shows only minor differences 

in pressure amplitudes between test SD1, MTl and the 

other SVA tests. The only measurable difference between 

MTl and the other SVA tests is a shift in T-Quencher 

dominant bubble frequency ranging from 7 Hz up to 11 

Hz. This frequency shift tends to move the dominant 

bubble frequency closer to the fundamental frequencies 

of the suppression chamber and results in a more con

servative comparison of measured results with analytical 

values. Because of these facts, it was concluded that 

any steam weeping past the SRV had a negligible effect 

on the results. Therefore, tests SD1 and MTl were 

included ir. the statistical sample to calculate the 90-

90 pressure amplitudes; i.e., 90% confidence that 90% of 

measured results will be less than this pressure. 
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4.1.1 

Appendix B provides typical pressure time histories and 

PSD's from each test. 

SRVDL and T-Quencher Internal Pressure Data 

As described in Section 2.1, sensors Pl9 and P20 were 

located in a straight section of the SRVDL, sensors PlS 

and Pl6 were located inside the T-Quencher arms, and 

sensors Pl7 and Pl8 between the air bleed valves to 

provide pressure time histories for the SRVDL and 
T-Quencher. 

As shown in Table 4-1, the measured SRVDL peak SVA 

internal pressure was 220 psig, and 216 psig for a 
CVA. The calculated line losses, at test conditions, 

from the SRV to sensors Pl9 and P20 is 25 psig resulting 

in a peak SRV back pressure of 245 psig. This is less 

than the analytically predicl~a SVA and CVA back 

pressures of 322 and 381 psig, respectively. 

As shown in Table 4-1, the peak measured T-Quencher 

internal pressure was 216 psig for a SVA and 139 psig 

for a CVA. ThesL values compare to pretest analytically 

predicted values of 231 and 287 psig for the SVA and 

CVA, respectively. Table 4-1 also shows that the 
T-Quencher water clearing from the two T-Quencher arms 

was symmetrical, as the difference in internal arm 

pressures was typically less than 3 psid with a maximum 

of 15 psid. 

Following closure of the SRV, steam pressure in the 

SRVDL decreases rapidly as the steam flows out into the 

suppression pool. At a sufficiently low steam pressure, 

pool water will re-enter the SRVDL, causing rapid 

depressurization as the steam in the line is condensed 
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4 .1. 2 

by the inflowing water which causes the SRVDL v·cuurn 

breakers to open, and drywell air to fill the line. The 

T-Quencher discharge tests conducted at the Monticello 

Nuclear Generating Plant showed that the SRVDL waterleg 

stabilized to a position below thet of the normal water 

leg, usually within ten seconds of SRV closure. 

Pressure transducers Pl7 and P18, between the air bleed 

valves, were used to determine the approximate water leg 

height. The inner air bleed valve was opened ten 

seconds after SRV closure. The test results indicated 

that the residual SRVDL pressure had stabilized at 2 to 

2.5 psid. This is equivalent to a depressed water leg 

of about 5.8 feet. The outboard air bleed valve was 

opened ten seconds later and the SRVDL pressure 

immediately dropped to drywell ambient. The pressure 

remained steady until both air bleed valves were closed 

ten seconds prior to the consecutive valve actuation. 

T-Quencher Bubble Pressure Data 

As shown in Figures 2.1 and 2.2, sensors Pl through P4 

were installed on the center line of the T-Quencher arms 

to record the peak T-Quencher air bubble pressures. As 

discussed in Section 2.4, sensor Pl failed prior to 

conducting the test program and, therefore, the 

evaluations and conrlusions are based on the measured 

data for P2 to P4. The peak measured T-Ouencher bubble 

pressure for each sensor is presented in Table 4-2. P3 

consistently recorded the highest T-Ouencher bubble 

pressures, while data from P2 and P4 were significantly 

less. As discussed in Section 4.1.3, the higher 

T-Quencher bubble pressures, measured by P3, do not 

appear to have a significant affect on the corresponding 

suppression pool boundary pressures. 
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4.1.3 

The peak measured T-Quencher bubble pressures for the 

SVA tests, adjusted to provide a 90-90 confidence band, 
are +5.3 psid, -5.7 psid compared with the predicted 

values at test conditions of +12.04 psid, -10.38 psid. 

For the CVA test series the measured pressure including 
the 90-90 confidence band are +2.9 psid, -3.5 psid 
compared with predicted values of +13.35 psid, -10.15 
paid. The measured SVA T-Quencher dominant bubble 

frequencies varied from 7.0 Hz for MTl to 11.0 Hz for 
MTS with an average of 8.6 Hz, compared to the predicted 

frequency of 6.4 Hz. The higher T-Ouencher dominant 
bubble frequencies measured for MTS and MT7 are 

indicative of steam in the SRVDL, and it is possible 
that valve leakage was somewhat larger for these tests 
than sol (8.7 Hz) and MT- (8.2 Hz). There are no 

significant differences in torus shell pressures for the 

SVA tests. The CVA T-Quencher dominant bubble 
frequencies varied from 9 Hz to 11 Hz, with an average 
value of 9.5 Hz compared to the ~redicted frequency of 

6.8 Hz. 

Suppression Pool Boundary Pressure Data 

The peak torus shell pressures measured during the 

Fermi 2 in-plant SRV discharge test series were recorded 
for sensor PB at 12° above bottom dead center. This is 
consistent with the test measurements observed at the 
Monticello Nuclear Generating Plant. Pressure sensors 

PS through Pl4 were utilized to provide longitudinal 
pressure attenuation with distance along the torus 
shell. Sensor Pl2 failed to provide consistent data and 

was not included in the analysis. 

The peak measured torus shell pressures are presented in 

Tables 4-3 and 4-4, with typical pressure time histories 
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presented in Appendix B. The SVA measured torus shell 

peak pressures, with a 90-90 confidence band, were +1.8 

psid, -2.2 psid compared with the predicted values of 

+7.84 psid, -8.82 psid respectively. The measured peak 

CVA torus shell pressures, with a 90-90 confidence band, 

were +1.9 psid, -2.4 psid compared to the predicted 

values of +6.87 psid, -7.99 psid, respectively. A 

review of the data presented in Tables 4-3 shows t '1at 

the peak measured suppression pool boundary pressures 

for MTl are similar to those for all other tests. And, 

as discussed in Section 4.1.2, the only discernable 

difference between MTl and the other SVA tests is a 

shift in measured T-Quencher dominant bubble frequency 

from 7 Hz to 11 Hz. The measured torus shell bubble 

frequencies are similar to those rsported in Section 

4.1.2, 8.6 Hz average for the SVA tests and 9.5 Hz for 

the CVA tests. 

Figures 4-1 through 4-3 show the T-Ouencher bubble 

pressure attenuation. The torus shell pressure 
distribution is similar to that predicted by the Fermi 2 

PUAR methodology, with measured pressure about 301 of 

the predicted pressure magnitudes. There is no evidence 

of asymmetric loads resulting from oscillating 

T-Quencher air bubbles. 

The measured torus shell pressures are less than 301 of 

the predicted values and demonstrate that the T-Quencher 
design is performing better than predicted by the 

NUREG-0661 analytical models. The T-Ouencher behavior 

is similar to that predicted by the !/12th scale Fermi 2 

T-Quencher tests performed in 1978 and 1982 (Reference 
6). 
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4.2 Strain Data 

4.2.1 

As described in Section 2.1, twelve strain rosettes and 

sixty-three uniaxial strain gauges were installed on the 

torus shell, torus support structures, internal struc

tures, and piping to measure the SRV discharge load 

structural response. Table 4-5 provides the maximum 

measured torus mitered joint support loads at azimuth 

326.25°. Appendix C provides typical strain and load 

response time histories. Appendix E provides the 

maximum and minimum strains recorded for each gauge by 

test. 

Torus Support Saddle and Column Loads 

Twenty-four strain gauges were located on the columns 

(two each) and saddles (ten each) supporting the torus 

at the miter joint of the test bay (azimuth 326.25°). 

The measured saddle strain data were processed to 

provide the total force time history for both saddle 

base plates for each test. The maximum measured upward 

and downward saddle and column loads are provided in 

Table 4-5. The total miter joint vertical load was 

calculated by summing the maximum measured saddle and 

column reactions regardless of time of occurrence. 

The maximum mitered joint SVA vertical load, adjusted to 

include a 90-90 confidence band, is 116 kips upward and 

126 kips downwards, compared to the analytically 

predicted values of 422 kips upward and 481 kips 

downward. For the CVA test, the total adjusted 90-90 

confidence band vertical load for the mitered joint was 

137 kips upward and 125 kips downward, compared to 

analytically predicted CVA values of 343 kips upward and 

417 kips downward. The dominant frequency of the column 
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4.2.2 

and saddle loads was similar to those of the torus shell 

and T-Ouencher bubble at 8.6 Hz and 9.5 Hz for SVA and 

CVA, respectively. 

The five torus support columns, instrumented with strain 

gauges, include columns at azimuths 281.25°, 303.75° and 

326.25°. The recorded strains for these columns were 

very small typically l uin/in, with no obvious attenua

tion of the lead. The maximum strain measurements for 

each gauge are given in Appendix E. As shown by Table 

4-5, over 90% of the total support reaction load induced 

by an SRV discharge is carri~d by the saddles. 

Torus Shell Membrane Stress Intensities 

The maximum extreme fiber stress intensities were 

calculated from time-phased torus shell strain data 

using the rosette strain components, and are tabulated 

in Appendix E for SVA and CVA load cases. Membrane 

stress intensities were calculated as the average of the 

inner and outer extreme fiber values. As described in 

Section 2.4, the diagonal leg of rosette SR2 failed 

prior to the test and could not be replaced due to its 

location. Therefore, the membrane stress inlensities at 

12° inboard of bottom dead center (BOC) were calculated 

using the measured data from the other two gauges in the 

rosette and SR8 located on the exterior surface. 

The peak membrane SVA stress intensity was estimated to 

be 0.7 ksi located 12° inboard of BOC. The maximum 

extreme fiber stress intensity was 0.7 ksi, also located 

12° inboard of BOC. The peak stresses 12° outboard of 

BOC were approximately 0.4 ksi, reducing to 0.2 ksi at 
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4.2.3 

60° above BOC. These values compare to the analytically 

predicted stresses of 2.25 ksi at 12° and 1.13 ksi at 

60° above BOC. 

The measured CVA stresses show a similar pattern, with 

the maximum calculated membra,,e stress intensity of o. 5 

ksi at 12° and 0.4 ksi at 60° above BDC compared to the 

analytically predicted results of 2.0 ksi and 1.0 ksi, 
respectively. 

The dominant frequency of the torus shell strains is 

similar to the torus shell pressures, with average 

values of 8.6 Hz for the SVA and 9.5 Hz for CVA tests. 

Internal Structures and Piping 

Thirty three strain gauges were installed in eleven 

groups on internal structues and piping. The measured 

strain data for each group of gauges was processed to 

develop an axial and a bending stress time history for 

the component. The maximum measured strains for each 

strain gauge, and the maximum axial, bending and extreme 

fibre stresses for each group of strain gauges are 

presented in Appendix E. 

The maximum measured stress f0r the internal structures, 

including the 90-90 confidence band limits, occurred on 

the quencher support, and was 0.46 ksi for the SVA and 

0.45 ksi for the CVA. These values are much less than 

the analytically predicted stresses of 2.2 ksi for SVA 

and 2.4 ksi for CVA. The measured stresses for other 

internal structures and components were much smaller, 
varying from 0.03 ksi to 0.17 ksi. Table 5-2 shows 

comparisons of the maximum measured stresses, including 
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the 90-90 confidence band limits, with analytically 

predicted results for each group of strain gauges. 

4.3 Accelerometer Data 

As described in Section 2.1, accelerometers were 

installed on the torus shell and the RCIC turbine 

exhaust valve operator as a check on the affects of SRV 

discharge loads. The peak measured v~lues for each 
accelerometer are given in Table 4-6. The torus shell 

envelope response spectra for the SVA and CVA tests are 

shown in Figures 4.4 and 4.5. 

The peak SVA acceleration (A4) for the "clean tc•·us 

shell" measured was 0.65g, compared to 0.38g for the 

coupled torus shell/piping system acceleration (A3). 

The analytically predicted accelerations, at test 
conditions, were 1.9g and 1.3g for A4 and A3, respec

tively. The coupling affects of the RCIC turbine 

exhaust piping with the torus compared with the clean 

torus shell acceleration is shown by the envelope 
response spectra in Figures 4.4 and 4.5. It is evident 

that the coupled shell/piping system acts as a filter to 

reduce the torus attached piping response. The 

calculated response at 24 Hz is the same for A3 and A4, 

however, at all other frequencies the clean shell 

spectra envelopes that of the coupled shell/ piping 

system. This difference is most obvious in the higher 

frequen~ies where the clean shell response is as much as 

six times that of the coupled shell/ piping system. 

The measured CVA response is similar to that described 

above for the SVA case. The peak measured clean torus 

shell response (A4) was 0.91g compared to 0.26g for the 

coupled shell/piping response (A3). The analytically 
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predicted accelerations were 2.0g and 1.4g for A4 and 

A3, respectively. The CVA clean shell (A4) response 

spectra are typically much greater than the coupled 

shell/piping spectra (A3), except at a frequency of 24 

Hz where both have the same value. 

The peak measured SRV dis( .-~ge load accelerations for 

the RCIC turbine exhaust va~v~ operator were all less 

than l.Og, with an amplification factor of about two to 

four between the measured coupled shell/piping system 

response (A3) and the valve operator (Al). These low 

levels of acceleration are much less than the 

analytically predicted response of 1.7 g. 
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Table 4-1 

PF.AK SRVDL AND T-QUF.NCHER INTERNAL PRESSURES (PSID) 

T-Q.Jencher Internal 

Peak Pressure 

SRVDL Peak 

Pressure 
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SDl 

Pl 5. 188. 

Pl6. 191. 

Pl9. 202. 

P20. 185. 

SVA 

Mrl t,IT3 t-rr5 

211. 196. 215. 

216. 198. 209. 

213. 201. 220. 

191. 181. 194. 

4-12 

CVA 

Mr7 S02 r-rr2 MT4 

141. 121. 149. 135. 

147. 123. 134. 133. 

190. 197. 209. 186. 

166. 216. 205. 179. 

·-
r-IT6 MI'S 

131. 131. 

133. 130. 

186. 195. 

197. 181. 

nutech 



SDI 

+2.00 
P2 

-2.06 

+4.18 
P3 

-2.71 

+2.63 
P4 

-2.97 
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Mrl 

+1.55 

-2.65 

+3.73 

-5.64 

+1.53 

-3.11 

Table 4-2 

PF.AK T-QUENCHER BUBBLE PRESSURF.S (PSID) 

SVA 

MT3 ITT5 M1'7 Pgo-90 SD2 MT2 MI'4 

+l.96 +2.17 +2.84 +2.55 +2.74 +2.07 +1.40 

-3.10 -2.95 -3.84 -3.36 -3.41 -3.43 -2.34 

··- -·-·----·- ---
+3.72 +3.86 +6.08 +5.27 +2.45 +l.61 +2.35 

-5.96 -3.64 -3.77 -5.67 -3.13 -2.04 -2.84 

+3.36 +l.38 +2.10 +2.98 +2.42 +2.60 +l.77 

-4.07 -2.50 -2.05 -3.66 -Z.86 -2.46 -3.07 

4-13 

CVA 

MT6 MTS p90-90 

+2.17 +2.16 +2.56 

-2.97 -2.61 -3.41 

+3.28 +1.72 +2.92 

-3.16 -3.61 -3.51 

+2.48 +2.88 +2.82 

-2.42 -2.92 -3.02 
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Table 4-3 

PEAK TORUS SHELL SVA PRESSURES (PSID) 

SD1 MTl MT3 MTS MT7 

+l. 09 +0.92 +0.74 +0.72 +l.00 

-0.66 -0.40 -0.59 -0.60 -0.78 

+1. 28 +l.30 +0.76 +0.56 +l.21 

-1.42 -1.29 -1.15 -0.94 -1.38 

+l. 40 +l.25 +0.92 +0.70 +l.20 

-1. 54 -2 .13 -1. 45 -1.10 -1.40 

+l. 95 +l.16 +0.81 +0.65 +l.72 

-1. 71 -2.05 -1. 34 -1.68 -2.24 

+l. 50 +1.02 +1.27 +0.84 +l.10 

-1. 72 -0.94 -0.90 -0.92 -1.36 

+0.76 +0.72 +0.61 +0.48 +0.64 

-0.74 -0.56 -0.57 -0.58 -0.84 
-·-----·-· c-· 

+0.88 +0.86 +l.19 +0.81 +1.06 

-1. 22 -1.92 -1. 51 -1.82 -1.54 

+l. 81 +1.04 +0.82 +0.71 +l.40 

-1. 70 -1.85 -1.19 -1. 39 -1.84 

+l.77 +0.80 +0.68 +0.81 +l.71 

-1. 76 -2.10 -1.18 -1.51 -2.38 

4-14 

p90-90 

+l.05 

-0.78 

+l. 34 

·-1. 4 3 

+l. 36 

-1.88 

+l.80 

-2.13 

+l. 39 

-1. 51 

+0.75 

-0.78 

+ 1. 11 

-1. 87 

+l.59 

-1. 87 

+l. 67 

-2.24 
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Table 4-4 

PEAK TORUS SHELL CVA PRESSURE (PSID) 

SD2 MT2 MT4 MT6 MTS 

+0.90 +l.04 +0.66 +0.72 +0.68 

-0.74 -1.03 -0.50 -0.90 -0.58 

+l.40 +0.84 +0.94 +1.12 +0.80 

-1.90 -1.11 -1.22 -1.43 -1.19 

+1.94 +1.20 +l.08 +l.26 +1.19 

-2.70 -1.72 -1.61 -1.44 -1.56 

+2.24 +0.97 +l. 27 +1.21 +l.23 

-2.64 -1.27 -2.04 -1.87 -1.60 

+l. 34 +0.91 +l.11 +1.04 +0.69 

-1.60 -0.85 -1.26 -1.42 -1.09 

+0.69 +0.53 +0.61 +0.60 +0.65 

-0.91 -0.73 -0.63 -0.78 -0.61 

+0.96 +0.88 +0.86 +1.41 +1.13 

-1.81 -1.41 -1.64 -1.34 -1.46 

+2.20 +0.91 +l.02 +l. 21 +l.30 

-2.51 -1.36 -1.83 -1. 72 -1.62 

+l.63 +0.94 +l.20 +l. 22 +0.81 

-2 .10 -1.29 -2.05 -1. 57 -1.56 

4-15 

p90-90 

+0.96 

-0.96 

+l.26 

-1.68 

+1.66 

-2.29 

+l. 85 

-2.37 

+l.25 
l 

-1. 52 

+0.67 

-0.85 

+l. 26 

-1.71 

+1. 82 

-2.22 

+l. 4 7 

-2.04 
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Inside Column 

Outside Column 

Inside Saddle 

Outside Saddle 

Total Mitef~ 
Joint Load 

Table 4-5 

MAXIMUM MITERED JOINT LDAil3 (KIPS) 
AZIMU'IH 326.25° 

SVA 

SD1 MTl MT3 t-ITS ITT'? SD2 

Upward 4 3 3 4 3 3 
D:Jwnward 3 3 3 4 3 4 

Upward 4 3 4 3 2 4 
D:Jwnward 3 5 3 3 3 4 

Upward 59 37 39 32 41 75 
D:Jwnward 48 55 33 33 23 54 

Upward 62 48 52 43 51 86 
Ibwnward 62 73 58 43 30 73 

Upward 129 91 98 82 97 168 
D:Jwnward 116 136 97 83 59 135 

CVA 

MT2 MT4 MI'6 MTS 

4 3 3 2 
3 3 3 3 

3 3 3 3 
4 3 3 4 

35 34 38 39 
45 44 48 39 

46 39 46 37 
47 55 60 46 

88 79 90 81 
99 105 114 92 

( 1) Total mitered joint loads are calculated by stmnting the maximum saddle and 
column loads regardless of time. 
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sol 

0.58 

0.36 

0.21 

0.63 

Table 4-6 

PEAK MEASURED ACCELERATIONS ( g ) 

SVA 

MI'l MT3 HTS MT7 SD2 MI'2 

0.68 0.82 0.91 0.83 0.88 0.77 

0.62 0.65 0.54 0.57 0.76 0.83 

0.19 0.38 0.21 0.25 0.26 0.22 

0.58 0.46 0.50 0.65 0.63 0.78 

4-17 

CVA 

MT4 MT6 MTS 

0.55 0.80 0.61 

0.59 0.75 0.64 

0.21 0.22 0.22 

0.54 0.91 0.76 
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5.0 RECONCILIATION OF PUA RESULTS 

The confirmation of the Fermi 2 PUAR SRV dischnrge 

methodology discussed in Section 1.2, has been performed 

by selecting key parameters which can be reliably 

measured and analytically predicted. The measured 

values of these parameters, described in Section 4.0, 

were compared to the analytically predicted values of 

the same parameters, obtained by applying the Fermi 2 

PUA SRV discharge methodology at test conditions. The 

conclusions presented in this section demonstrate that 

the Fermi 2 PUA methodology predicts conservative 

analytical results for SRV discharge loads. 

The data presented in Tables 5-1 and 5-2 demonstrates 

that the Fermi 2 T-Ouencher design, which is similar 

to the standard Hark I T-('uencher design, is very 

effective at mitigating loads; with measured peak bubble 

pressures less than 50% of the analytically predicted 

values. The data substantiates the additional load 

reduction capability of the Fermi 2 T-Quencher compared 

with the standard t1ark I T-()uencher, and indicates that 

the NUREG-0661 methodology for predicting SRV loads is 

more conservative for Fermi 2. The measured T-Ouencher 

bubble frequency content indicates good correlation with 

the analytically predicted frequency. Measured torus 

shell pressures are less than half of the pressures 

analytically predicted using the PUA methodology. The 

measured shell and torus support column strains are 

consistent with the measured pressure data, and range 

from 10% to 40% of the analytically predicted values. 

The neasured accelerations range fron 25% to 65% of 

analytically predicted values. These results confirm 

that the calibration factors used in the Fermi 2 PUAR 

for SRV discharge analysis have been conservatively 

applied. 
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Volume 2 of the Fermi 2 PUAR (Reference 4) describes the 

individual design basis loads considered in the analysis 

of the torus shell and support structures. These loads 

are combined into a series of controlling design load 

combinations, reported in Tables 2-2.2-11 through 2-2.2-

13 of Reference 4, with the stresses for critical 

components reported in Tables 2-2.5-1 through 2-2.5-8. 

The PUAR SRV discharge loads are reported for single 

valve, ADS and fifteen valve load cases. As described 

in Reference 4, the SRV discharge loads at design 

conditions represent a major portion of the total 

response in most of the load combinations. ReductiLns 

in the analytically derived SRV discharge loads wouJc 

result in a corresponding increase in the calculated 

design margins documented in the PUAR. 

An assessment to determine the estimated reduction in 

the analytically predicted SRV discharge loads in the 

PUAR was made using the test data reported in Section 

4.0 and Tables 5-1 and 5-2 of this report. The SRV 

discharge loads and stresses for the torus shell and 

support structures given in Tables 2-2.5-1 and 2-2.5-2 

of the PUAR (Reference 4) were conservatively reduced 

using the minimum analysis/test ratios developed in 

Table 5-2. The suppression chamber stresses for the 

controlling load combinations reported in Table 2-2.5-3 

were reduced in accordance with the estimated decrease 

in the design basis SRV discharge load stresses included 

in the load combination. A proportional reduction in 

the SRV discharge loads increases the design margins 

(calculated/allowable) values reported in Table 2-2.5-3 

(Reference 4) from 0.99 to approximately 0.9 for the 

torus shell, and from 0.76 to approximately 0.4 for the 

torus support components. Reducing the SRV discharge 
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loads will also increase the weld stress design margins 

reported in the PUAR. 

The maximum vertical support reaction design margins, 

provided in Table 2-2.5-4 of the PUAR (Reference 4), 

will increase from the reported value of 0.82 to 

approximately 0.4. Similarly, the reported torus shell 

design margin for lateral loads, given in Table 2-2.5-7, 

would show a small increase from 0.99 to 0.93. The 

effect of reducing the calculated design basis SRV 

discharge load induced stresses will be most pronounced 

in the fatigue evaluation reported in Table 2-2.5-8 of 

the PUAR (Reference 4). Reducing the primary plus 

secondary stress range induced by design basis SRV dis

charge loads from the 39.54 ksi reported in Table 

2-2.5-1 to an estimated 16 ksi reduces the torus shell 

maximum cumulative fatigue usage factor fron 0.87 to 

approximately O.S. 

Based on the conservative estimates discussed above, 

reductions in the design basis SRV discharge load 

induced stresses would increase in the torus shell 

design margins by about 10%. Similarly, the maximum 

cumulative fatigue usage factor for the torus shell is 

estimated to decrease by a factor of 2. It should be 

noted that a more detailed re-examination of the Fermi 2 

PUA calculation packages would be required in order to 

confirm the estimated increases in the containment 

design margins discussed above. That is, each 

containment component, piping systen, support member, or 

attachment weld would require re-examination on a case

by-case basis. It is judged that a more detailed re
examination of the PUA calculations would result in even 

greater containment design nargins. 
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Table 5-1 

C01PARIS0U OF MF.ASUPED AUD ANALYTICAL RESULTS 

T~i 01t1aarison 

Analytical r1easur:<f 1) Anallt1cal 
Value Value Measured 

Paraneter 
First Subs. First Subs. First Subs. 
Act. Act. Act. Act. Act. Act. 

Bubble Positive 12.0 13.4 5.3 3.0 2.0 4.5 
Pressure 
(psid) Negative 10.4 10.2 5.7 3.6 1.8 2.9 

Shell Positive 8.6 7.5 1.8 1. 9 4.8 3.9 
Pressure 
(psid) Negative 9.7 8.8 2.1 2.4 4.6 3.7 

D::>minant Bubble 6.4 6.8 8.6 9.5 - -
Load 
Frequency (Hz) Shell 20.4 20.4 9.2 9.9 - -

tbte: (1) neasured values are statistically adjusted 90-90 value:s for 
all matrix tests. 
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Parameter 

Inside 
rtaxirrum 
Colunn 
Load 
(kips) OJtside 

Inside 
r1axir.un 
Saddle 
Load 
(kips) Q.ltside 

r1aximum Total 
Vert. Reaction 
Load (kips) 

Hax. Torus She 11 
Pr irnary Membrane 
Stress (ksi) 

(\Jencher Supt. 
Load (kips) 

Pamshead Supt • 
Load (kips) 
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Table 5-2 

COMPARISON OF tIBASURED AND ANALYTICAL RESULTS 

~ 01t1.arison 
Analytical Measu~jl) 

Value Value 

First Subs. First Subs. 
Act. Act. Act. Act. 

Upward 66. 50. 4. 3. 

DJwnward 75. 64. 4. 4. 

Upward 63. 46. 4. 4. 

D::Mnward 64. 55. 4. 4. 

Upward 137. 117. 51. 61 

DJwnward 148. 127. 51. 51 

Upward 156. 130. 58. 70. 

D::Mnward 194. 171. 70. 67. 

Upward 422. 343. 116. 137. 

D::Mnward 481. 417. 126. 125. 

12° fran 2.3 2.0 0.7 0.5 
Rl'Y" 

60° fran 1.1 1.0 0.3 0.4 
BOC 

13. 14. 2.7 2.6 

24. 25. 4.4 4.9 

5-5 

Anal~t1cal 
Measured 

First Subs. 
Act. Act. 

17. 17. 

19. 16. 

16. 12. 

16. 14. 

2.7 1.9 

2.9 2.5 

2.7 1.9 

2.8 2.5 

3.6 2.5 

3.8 3.3 

3.2 4.0 

3.8 2.5 

4.8 5.4 

5.6 5.1 
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Table 5-2 

COOPARI5a'l OF MEASURED AND ANALYTICAL RESULTS 

Response Qmparisoo (Concluded) 

Analytical Measur:1 1) Analltlcal 
Value Value Measured 

Parameter 
First Subs. First Subs. First Subs. 
Act. Act. Act. Act. Act. Act. 

Max. D::>wncaner Stress (ksi) 1.50 1.56 o.os 0.06 30.0 26.0 

OC Bracing Rod Axial 1.50 1.56 0.26 0.25 6.3 6.2 
Load 
(kips, in-kips) Bending 45.l 46.8 0 0 - -
Vent System Column Stress (ksi) 0.20 0.20 0.07 0.08 2.9 2.s 

f1ax. s.c. Penetration 1. 3 1.4 0.3 0.2 4.3 7.0 
Accel. 
(g's) Clean Shell 1.9 2.0 0.6 0.9 3.2 2.2 

Maximun Inside 1.31 1.35 o.os 0.06 26.0 23.0 
RCIC Nozzle 
Turbine Str. (ksi) Q..ltside 1.89 1.96 0.15 0.17 13.0 12.0 
Exhaust 

Max. Supt. Load (kips) 3.36 3.48 o.s o. 5 6.7 7.0 

Maximun N-S 1.14 1.18 0.7 o.a 1.6 1.5 
Valve 
kc. (g I 5) E-W 1.25 1.29 0.9 0.9 1.4 1. 4 

Vent SRV DL Max. Temp (OF) 205. N.A. 106. N.A. - N.A. 
Line/ 
SRVDL Sleeve Max. Terrp. ( °F) 95. N.A. 84. N.A. - N.A. 
Pene-
tration rbzzle Stress (ksi) 2.03 2.11 0.16 0.14 13.0 15.0 

tlote: (1) Measured values are statistically adjusted 90-90 values for all 
test in the test r.iatrix. 
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6.0 CONCLUSIONS 

The evaluation of the data collected during the Fermi 2 

SRV tests demonstrates that the objectives of the test 

program have been net. The najor conclusions drawn fron 

the test data review are: 

• The neasured peak pressures for SVA and CVA are 
much lower than the analytically predicted values 

using PUA methodology, and very much lower than the 

Fermi 2 PUAR design review values. 

• The measured SVA T-Quencher bubble frequencies 

ranged from 7.0 to 11.0 Hz, with a average value of 

8.6 Hz. The 7.0 Hz frequency was measured for the 

non-weeping test (HTl) and shows good correlation 

with the predicted value of 6.4 Hz. Other SVA 

tests had a small amount of steam in the line which 

affected the frequency content resulting in 

increase amplification. The measured CVA 
T-Ouencher average bubble frequency was 9.5 Hz, 

conpared with the predicted frequency of 6.8 Hz. 

• The clearing reactions loads on the SRV discharge 

line and T-Cuencher supports were typically less 

than 20% of the analytically predicted values at 

test conditions. 

• The measured strains on the torus shell, torus 

support structures, internal structures and piping 

typically range fron 10% to 40% of analytically 

predicted values. 

• The peak measured zero period accelerations (zpa) 

are well below the analytically predicted response 
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at each location. The coupJed torus shell/piping 

systems accelerations are ~ess than half of the 

clean shell response. 

It is concluded that the PUA methodology used for Fermi 

2 and documented in Reference 4, is conservative and 

that considerable additional primary containment syste~ 

design margin exists for SRV discharge loads. 
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APPENDIX A 

SENSOR SPECIFICATIONS 
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SENSOR SPECIFICATION 

Type of Sensor: Pressure Transducer 

Sensor Identification(s): Pl to Pl4, Pl7 and Pl8 

Location: Suppression Pool and Air Bleed Syst~m 

Expected Response: 10-35 psia 

Frequency Range: 0 Hz to 200 Hz 

Environmental Condjtions: 

Atmosphere: 

Temperature: 
l~ter, Air, Stea~ 

50°F to 270°F 
Pressure (psia): 50 

r1anuf acturer /Model: Bell & Howell/CEC-1000-0207 

Operating Range/Accuracy: 0 to 100/ .:_2% of Full Range Output 
(F.R.O.) 

Additional Information: 

Sensors were supplied with special 1/2" thread and six electrical 

brazed terminal cups to replace standard electrical connector. 

Sensors had 100' of steel sheath cabling. Extension cabling was 

P/N 6XFT 24-1936-XTF, Tefzel wire, overall stranded shield with 

Tefzel tape jacket. All wires met the fire protection guidelines 

of NFPA-803 and IEEE 383-1974. Signal conditioning was supplied 
via Validyne Hodel CD173. 
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SENSOR SPECIFICATION 

Type of Sensor: Pressure Transducer 

Sensor Identification(s): PIS, Pl6, Pl9 and P20 

Location: SRV Discharge Line and Quencher 

Expected Response: 0 to 700 psia 

Frequency Range: 0 Hz to 200 Hz 

Environmental Conditions: 

Atmosphere: Water, Air, Steam 

Temperature: 400° r 
Pressure (psia): 700 

rtanufacturer/Model: Bell & Howell/CEC-1000-208 

Operating Range/Accuracy: 0 to 1000 psia/+0.22% of F.R.o. 

Additional Information: 

Sensors were supplied with special 1/2" thread and six electrical 

brazed terminal cups to replace standard electrical connector. 

Sensors had 100' of steel sheath cabling. Extension cabling was 

P/N 6XFT 24-1936-XTF, Tefzel wire, overall stranded shield with 

Tefzel tape jacket. All wires met the fire protection guidelines 

of NFPA-803 and IEEE 383-1974. Signal conditioning was supplied 

via Validyne r1odel CDl 73. 
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SENSOR SPECIFICATION 

Type of Sensor: Strain Gauge 

Sensor Identification(s): SRl to SR6 

SG31 to SG63 

Location: Internal Torus Shell, SRV Piping, Support Struts, 

Internal and External Torus Attached Piping 

Expected Response: Varies from Oto 200 )in/in 

Frequency Range: 0 Hz to 200 Hz 

Environmental Conditions: 

Atmosphere: Water, Air, Stearn 

Temperature: 50°F to 270°F 

Pressure (psia): 50 

r1anuf ac tu rer /Hode 1: Ai 1 tech/MG 125/31-01 HV-50* 

Oper3ting Range/Accuracy: .020 in/in/.:!:_3% 

Additional Infor~ation: 

Sensors had 50 feet of 1/16" O.D. steel sheath cable with three 

open leads. Sensors were hydrostatically tested to 2500 psig and 
500°F prior to shipment by the vendor. 
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Extension wire was P/N 3XFT 24-1936-XTF Tefzel wire with stranded 

shield and Tefzel jacket. All wires met the fire protection 

guidelines NFPA803 ~nd IEEE 383-1974. Signal conditioning was 

supplied via Validyne Model CD173. 

* Temperature compensation was based on the material type to 

which the sensor was attached. 

SRl - SR6 SA516, Gr. 70 

SG31 - SG34 SA106, Gr C 

SG35 - SG36 SA240, Ty. 304L 

SG37 - SG43 SA106, Gr. B 

SG44 - G49 SA53 

SG54, SG55 SA36 

SG56 - SG59 SA106, Gr. B 

SG60 - SG63 SA56, Gr. 70 
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SENSOR SPECIFICATION 

Type of Sensor: Strain Gauge 

Sensor Identification(s): SR7 to SR12 

SGl to SG30 

Location: Torus external shell and supports 

Expected Response: 0 to 200 )in/in 

Frequency Range: 0 Hz to 200 Hz 

Environmental Conditions: 

Atmosphere: Air 

Temperature: 50°F to 100°F 

Pressure (psia): 14.7 

Manufacturer /Model: r1icro-Measurer.1en ts/EAO 6-12 SRS-3 50 ( SR7 to 

SR12) 

EA06-125AC-350 (SGl to SG30) 

Operating Range/Accuracy: .020 in/in/.:t_3% 

Additional Information: 

Extension wire was P/N 3XFT 24-1936-XTF Tefzel wire with stranded 

shield and Tefzel jacket. All wires met the fire protection 

guidelines NFPA803 and IEEE 383-1974. Signal conditioning shall 

be supplied via Validyne Model CD173. 
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SENSOR SPECIFICATION 

Type of Sensor: Accelerometer 

Sensor Identification(s): Al to A4 

r~cation: RCIC Isolation Valve and Torus Shell 

Expected Response: • 005 to 2g 

Frequency Range: 1 Hz to 200 Hz 

Environmental Conditions: 

Atmosphere: Air, 50% R. H. 

Temperature: 80°F 

Pressure (psi a) 14. 7 

Manufacturer/Hodel: Endevco/7717-200 or equivalent 

Operating Range/Accuracy: .003 to 500g*/~5% full scale 

Additional Information: 

Extension wire was P/N 2XFT 24-1936-XTF Tefzel wire with stranded 
shield and Tefzel jacket. 

NFPA803 and IEEE 383-1974. 
Wire met fire protection guidelines 

Additional equipment to be used in 

conjunction with the above accelerometers will be an Endevco 

remote charge converter t1odel 2652t1l 1 and Val idyne signal 

conditioning. 

* The acceleroMeter full scale ranges were set for the test by 

adjusting the gain of the Validyne signal conditioning to 

values appropriate for the expected peak accelerations. 
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SENSCR SPECIFICATION 

Type of Sensor: Resistance Temperature Detector 

Sensor Identification(s): TS and T6 

Location: SRV Discharge Line and Vent Line Penetration 

Expected nesponse: 50°F to 400°F 

Frequency Range: 0 Hz to 1 Hz 

Environmental Conditions: 

Atmosphere: Hater, Air, Steam 

Temperature: 50°F to 200°F 

Pressure (psia) 30 

Manufacturer/Hodel: Medtherr.i/PRT-50-250-10387 

Operating Range/Accuracy: 50°F to 600°F/+0.5°F 

Additional Information: 

Sensors were platinum thin film resistance thermometer detector 

(RTD) with 10 feet of steel sheath cable. Extension cable was 

P/tJ 4 XFT 24-1936-XTF Tefzel wire, stranded shield with Tefzel 

jacket. llire net fire protection guidelines NFPA-803 and IEEE 

383-1974. Signal conditioning shall be supplied via AGr1 Validyne 
Hodel CD173. 
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SE NS OJI ID 

PT-17 
PT-18 
PT-19 
PT-20 
11---1 
,---z 
,---3 , ___ ,. 
PT--Z 
PT--3 
P T--lt 
PT--5 
PT--b 
PT--7 
PT••8 
PT-•9 
PT-10 
P T•ll 
PT-lZ 
PT-13 
PT-14 
PT-1!, 
PT-lb 
SR-lA 
SR-18 
SD-lC 
<;Q-2A 
SR.-ZC 
S1i•3A 
S R-31' 
S ,1-JC 
SR•U 
s 1:-',ll 

S1c-4C 
511-5A 
s~-,e 
s~-~c 
SR-6A 
SR-bB 
S ll-bC 
SR-7' 
SR-78 
SA-7C 
SA•8A 
SR•89 
SR-BC 
Sl>-9A 
SR•98 
S R-9C 
SR-lOA 
Slt-lCB 
SR-lOC 
SR-lU 
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11U VALUl: 

• UOE +OC 
• 749l:-Cl 
.ZC.ZE+C3 
.185f+C3 
• -.eot: +ui 
.3 38c + (.(. 
.J.«,Ji:+CO 
.b31EHO 
.2cvc+c1 
.H8E+Cll 
.Z63E+Cl 
.QOOE+CC 
.128t+Cl 
.l4J=+C'l 
.l•J;.+L.l 
.15vc+Ol 
.7b3E+OO 
,880E+CC 
.~7ZE-Cl 
.1811:+(l 
.177EtCl 
·Q"3t.•C.2 
.~b!!c+OZ 
.Jlt3t+<..l 
.ZZZEt<.l 
.87~E+CC. 
.1tl9c+Cl 
.,cze+cc. 
.l llE+<..i 
,189t+Cl 
.13Zf+Cl 
.~5Zc+Cl 
,12lE+Cl 
.lllE+Cl 
.2231:+C.1 
• Hbt +t.l 
.11,E+Ol 
.ae1:+c1 
.Z07E+Ol 
,lZOE+Ol 
ol03E+C.l 
.85&E+Cl 
,BZ9E+Ol 
o97"E+Cl 
.BllE+Ol 
.ezoe+o1 
.818E+Ol 
o480E+Cl 
.43'tE+Ol 
.1oo~+cz 
oblZE+Cl 
,39'E+Cl 
ob67E+Ol 

TEST 

AT . n1 
AT .1~" 
Al • 3,q 
AT .407 
AT 1.120 
Al 0 (100 

AT .nz 
AT . """ "1 . n, 
AT • 31 t' 

" . "" ~ 
AT • 7) A 

AT • 7\ ~ 
Al • 71? 
"'T • t, ')-, 
AT .b:>7 
Al .6H 
AT .100 
AT .O?O 
AT • b/)0 
AT .604 
AT .112 
AT .11 Z 
AT .510 
IT • '5? l 
AT • 71 IJ 
AT .518 
AT .84? 
AT l .'lH 

" 1.011 
AT • 94 4 
AT .PQJ 
AY • 211 ~ 
At let 'M 
AT 1. 0 ... 8 
AT • '>2 I! 

AT l.OH 
AT .b,o 
AT .'>49 
AT . ., "" 
Al ob5A 
AT • 714 
AT • .,., ·1 

AT • 
AT • b J" 
AT .6H 
AT 

• "" 1 AT .5'9 
AT • 939 
AT 1.on 
AT .9~1 
AT 1.115 
AT • ltO 'l 

S01 

"'T-t VA l U~ 

'iF.C -.1~,1:.,o &T • 490 SEC 
s~c -.e1,,a;-01 &T .i,e SEC 
SFC -.1H,C•')Z n .oo, SEC 
HC -. 111c+,,Z &T .oo, SEC 
SfC -., .. ,~.,,,, AT .735 SEC 
SC r. -. uzc+o~ AT .,e1 SEC 
HC -.Zl3E+?O IT 1.009 SEC 
sec -. ,,,.C+l')O IT .t77 SEC 
(; cc - • 'Ol!>E •"1 IT .n, SEC 
Ht: -.l71E+Ol AT .Hit SEC 
Sfr: -.~o7E+"l IT .'}9 SEC 
s r-c -. ~\ 1C +.,0 IT • 516 s l.C 
S l:C -.H~l:+?l IT .655 SEC 
t C" -.t•UC+l.)1 IT • 5:?9 SEC 
S s: C -.,~1coo1 &T .5!1 sec 
sec -.17ZE+Ol n .,,6 SEC 
SFC -. 144~ +lO IT • 656 SEC 
$EC -.12,e:+01 AT • ,21 SEC 
src -.,~')C-01 aT .118 SEC 
sec -.17"1=+.,1 IT .,,o SEC 
SFC -.11-,e+'lt AT ., .. z SEC 
s ~c -. Q]l,t; +OZ n .OOft SEC 
s :c -.IHIIJC+O? ,~ .OOft SEC 
s i: r. -. '3•t,~+l)l lT • t 58 SEC 
src -.z,-,f•Ol H • f:00 SEC 
SEC -.4'17~+1') lT • 689 SEC 
~ cc -.3111;+1)1 IT • f:25 SEC 
s re -.-,"t; +oi, !T • ,21 SEC 
ser -.l')'IC+I)? ,r • 59Z SEC 
s~c -.1211c+o1 H • lt4l SEC 
HC -.1,11,:;+01 lT .c;ee SEC 
SFC -.4,,f,C+n} lT 1.ozz SEC 
SfC -.1.UE+l)l lT .778 SEC 
~H -. 1 ~Of+,,1 AT 1. caz SEC 
SEC' -. ZZI\C +!>l aT 1.02s SEC 
~EC -.l7V+,,1 IT .6CZ SEC 
S "C -.,,~c.,,o IT .633 SEC 
HC -.z,oc:+01 &T o6'36 SEC 
SEC -.l?O~+nt AT • 581 sec 
SEC -.111e+o1 IT • 792 SEC 
s cc -.••H~+Ot IT .eicn SEC 
!l:C -.Q47E+"l IT .6U SEC 
c;e C -. IJltOE +')1 &T ef:9Z SEC 
~rr - 0 l',4C+'l? n .,c;q SEC 
( tC -.111':+0Z IT .f:O'l SEC 
SEC -.104C+l')l IT .~01 SEC 
SEC -. tio-,c +01 AT .uz SEC 
SEC -.491e+'H H 1.c11 SEC 
SEC - • 'H 1 ~ •01 lT • 888 SEC 
SEC -.746F.+01 IT ,974 SEC 
SFC -.,1·~·01 lT • 971t SEC 
SEC -.1«ne+o1 AT 1.078 SEC 
SEC •, -,fl,,F +01 aT oltblt SEC 

E .1 

nutl.m 



TEST sol 

. . ''' I• "'(I • 'IA L Lt: "T 'f 1/AltlC: . 

' .. - I ' .., ,7CJi; .. Cl tT ' ~ e, 4 <'C:".: -,"-."'"•"1 4T 1, C Z7 SEC 
... - l j 1. .i~<ti:+l.l Al 1. ~ n ( rr -., .. -.r:+')1 H , 593 SEC 
... -J;~ ,°C5~+<.l AT ·"'~ HC -. Ql)i'II; +01 H • H 1 SH 
~ •. l;" ,t.S'h+C'l : 1 '" J 1 "; re -,.,(140:-t,,, AT .659 SH 
} I, -1 ,: ( ,Jbii•Cl Al , 71 r') <; i:r - , 1,1'\7!!: +01 6T ,876 sec 
'::,--- J ' l4 Ji: +(,, 1 Al • Q l '- ur -,o,.1r-+-,n H ,t09 SEC 
,w---(. .lJH+Cl Al • 451 c;r:c -,Jl"r+'l1 AT • ,iq SH 
'(.--- j • .::26c+:i1 H ' .. ?' 5 c:r. -,"1QC:+I)\ &T • He sec 

r t~ -- - .. ,lZdE+Cl H , r,41 sc:r - • '7"1'\C: .,,,, AT .e:zq SEC 
; ,--- ~ ,lt:~E•Cl H . , .. ., s re -,?"11\t;+i,J IT .,c9 SEC 
f • .:,---t ,lHt+Cl .tl . ,. ,. ,. Hr -.1•1oc:+01 ,r .6C5 SEC 
·r,---7 .ZS8f:+Cl Al , 5"1 7 <;fC •,ll 11 C:+1)1 6T , t:04 SEC 
; l ---i, ,lZl~H,1 A 1 • (\~ 1 srr. •,1?1'\C:+'11 AT ,5Q6 SEC 
; .. --- c; ,ZlOcHl Al • ~., 7 <; FC -,2'?,c+l)t AT , f:04 SEC 
'.,,--lC' ,7701:+C,l AT .~61 SH •,!!i:t"IF+l)l AT ,QlJ SEC 
>L••l) ,l63E+CZ Al ',.,? <EC - • ''7"C: .,,, AT • 51] sec 
l 1 --1, • .:1n•c2 AT • O'i I'.) <r:c -,t'i?C:+'1? AT ,508 SEC 
q,--1? ,7fil3E+CZ " • , _, Ill SH -. 3111c: +1)2 AT • 4 q" SEC 
s (,--l't ,400E+O, AT .o~4 ss:c ., 3"1)E .,,, AT ,4U SEC 
SG--1~ ,lQlE+Ci AT ,5.,1 ~c:c -.1,Qr+o2 H .95' SEC 
)(--lti ,lftO~+OZ H ',.,,, 1 <;E(' -, 14f!S:•I)~ AT ,499 sec 
s~--11 ,lHE+C.l H • 8i:t Q H'C -.l"l':•'11 AV ,081 SEC 
'if.--19 ,Ult+tl AT I 4', '5 HC -,177':•0l lT ,481 SEC 
~G--7C ,lOh+Cl AT , 711? HC -.11,c:+l)l H ,62' SEC 
~G--n ,lli7E+Ol AT • (: q '- sr:r -. 1 ~71: .,,, AT ,t27 SEC 
sr.--,z ,2071::+(;l AT , 6111 HC •, ?t)l'IC +1')1 &T ,139 SEC 
~C.--ZJ ,l20E+Cl H .~Ql' u,: -,1!'1':+nt lT ,639 SEC 
,c;--~ .. , l3H+Ol AT • ~., 1 srr. -,l'l?C+Ot AT ,509 SEC 
s ,,-- l ~ ,ll'H:+01 AT 1. 0119 s i:c •, l4'E+nt AT ,404 sec 
;c:--,t ,12H+Cl AT ,?qA Hr -.1 ~('r + 1'1 H ,610 SEC q,- -( 7 ,lC!F+C.l 61 • r:~, HC -,117nr+l')'l H • 531 SEC 
jG--,e • 'H:QI: +C.0 Al 1, 71 q sc:c -,Q.,'11:+00 AT • 31, l SEC 
~c.--2r. ,llf:SE+l.O A 1 1,011 Ht: -, 111q4,; +on AT . ,n SEC 
H,--31, ,ti5Z~+OC AT • Q'l" <; l:C -,Q,.7~+00 H 1,112 SEC 
'G-- }! .38H•Cl AT 1.n, <;fC -, r,,-Qc +00 IT ,217 SEC 
'.ii,;-- ~z •"'-Ot+Ol Al 1, .,, Q SH - , A 1117 ': +i,,, AT .36, SEC 
)C.·--J? ,1HE+02 AT 1. zc;i '5 s cc -, 1n-.i;+l)l n , 4 56 sec 
~r,--34 ,lovE:+Ol Al 1. zr; 5 SH -.n1c:+-,1 AT , 4 51 SEC 
sc.--~~ ,HlE+Cl AT , 7'l 1 HC -, ~·nc +Ot AT , 321 SEC 
~ <..,- - 1 t ,lt,7E+Ol u , l'IJ] SFC -. ,,,i; +01 AT • ,21 SfC 
sc.--11 ,ll!~E•Ol AT 1,11'5 q:,: -,;,!qlE+Ol n 1,219 SEC 
';(,--H ,8Z!ll+OO AT ,857 HI'. -,I74E'•Ol AT ,938 SEC 
~G--:i~ ,H7f+CO AT l,t'~Q SFC -.11~':+tM H 1,039 SEC 
)(,--4( ,23lEH,J AT ,O',~ SEC -,l',IIJl;+l)l IT • 00~ SEC 
~r.--"l ,4b~l+OO AT .053 SFC -,4351:+"0 AT , 919 SEC 
SG--t.~ ,287l+Cl Al , 0'5fi SFC -,17'C•fll IT ,42] SEC 
H--1o3 .~7ZctOC H • ,. 7 () s re -.,,, .. c:.o" lT • 462 SEC 
'.,(,--41, , 1"8E+C1 'l 1.010 SEC -,,l"IE•Ol AT ,9QO SEC 
~ ;• --1, '} .ZlOE+Cl AT ,Q,4 ~ c:c -, ZO"IC:+1'1 AT ,6 I!! SEC 
f' c--" t • il'i'iE+OO H '8Q!! SFC -,761':•00 n 1,076 SEC 
~ (., - _,, 7 ,'3C4E+C,<j Al 1.1~1 SFC -,to•i:+11 AT 1, 1Z6 SEC 
( \,--·" ,l 7H+Ol AT 1,""0 si:c -. u,·~•11 AT , !92 SEC 
) l,-- ""' ,158E+Ol AT l,13'l HC -,Q)"Jr+oo AT ,631 SEC 
.i(,--;C .Z50E+Ol AT • 0"" <,;;r -,?1:,4E+Ot &T 1.ou SEC 
if--~, .,BZC+Cl AT , 1n SFC -,?,~~+n1 AT ,9113 HC 
sc.--~J , 117E+Ul AT ,010 1, Fr. -,--'7',C:+00 AT 1. 247 SEC 
~(,--! .. .l8fH+CJ AT ,441 s,:r. -,J<n&:+01 AT ,5C6 SEC 
) e,- - ') ~ ,HH•Cl AT .H7 SFC -.~o,c:•11 AT , 436 SEC 
,;, r,--'>t- ,HlE+Cl A 1 ,1'')'5 o:c -. 1'Y4C:+Ol AT .1,, SEC 
- <,--';; 7 ,1t5Jl:+Ol Al I or," ~ s:c -,4,u:+.,l AT .10 SEC 
s.;--~. , HH+Cl Al I QI) '5 SFC -,~Jl'\C+f'tl AT • l '7 SEC 
~ L--H. ,lCH+:1 AT .1--1 (r~ .,'Y3"'•0n IT ,443 SEC 
,;--,:,.1 ,lUE+Cl AT • 3 ')" ~~c -,?'l•t:+')(I &T • 3'3 SEC 
) .., - - t-' ,!'lQH•C,C Al , 11; 0 <;fC -, l')'C:+f\1 AT • 272 SEC 
'.-.--t ·' ,,,J7E+e,c. AT • J7'l src -·""o~+oo H , 437 SEC 
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TEST SD1 

sr•Es:.Es 

LOCATION CM.lNkHS 

1 10 cs,---1 I IUJI CO"lll"'EO SUESS . 4.377E+01 AT TINE • 9. HOE-01 
0 CHOT AUil, i IUJI MOr::1 SUESS • 1,110£+01 " TINE • 9, llOE-01 

11 cs,---2 I IIU UUL SUESS • 3,9JH+Ol u fIIIE • 9, lJOE-01 
0 CHOT AUll,1 IIU IENOJH, SUESS • 1,'36l+Ol " TIIIE • 6,04JOE•Ol 
0 INOT AUil, i 

lOCATlON CHANNELS 

z 12 c s,--n I IIU COIIIINEO SUESS • •4,IZOE+Ol AT Tl"E • ,,090E-Ol 
0 CHOT AUIL,I IIU HOO, SUESS • •9,0JE+OO AT Tlllf • 1, HOE•Ol n I Sli-Z4i ' .... UUL SUESS • •3,Hlf+Ol " flllE . 7.,ZOE-01 
0 CNOT AVAIL, I .... lfNOIHli STIES$ • Z,057E•Ol AT T 11'1 E • ,.1ooe-01 
0 INOT AUil, i 

LOCATION CHANNELS 

3 34 C s,--z, I IIU COIIIINIO STlfSS • •4,H3E+Ol AT TUlf . 41,040£-01 
0 INOT AVAIL, I IIU Hoo, SUESS • -1.uu+oo AT TIIIE • 1.iooe-01 

H cs,-u I IIU UUL STU SS • •Z,9901+01 AT rr11e . 1.1 ooe-o 1 
0 CNOT AUIL,1 IIU HNOIN' SUESS • z. 79U+Ol " T IIIE . 1, OJOE •00 
0 CHOT AVAIL, I 

LOCATION CHAIINll S 

4 36 15'-Z7 I IIU COIIIINED STlfSS • l.1J7Et01 " TINE . 6,00E-01 
0 INOT AVAIL, I .... HOO, SUESS • •7,075£+00 " t IPIE • 3.9ZOE-Ol 

J7 csc-ze I .... UUL SUESS • •Z,UIE+Ol AT llllE • l,9ZOE-Ol 
0 (NOT AUil, i IIU lfHOING suei~ . Z.HOhOl " TIIIE . 7, 640£-01 
0 INOT AVAIL, I 

lOCA JIOH CHANNELS 

' 311 cs,--n I NU COIIIINID STlfSS • •Z,96H+Ol " TINE .. 1. llZE•OO 
0 CHQT UAIL,I IIU lfOO, SUESS . 5,ZJU+OO AT TIIIE • 3.6IOE•Ol 

39 15'-30 ' 11.U UUL STIISS . l ,UU+Ol AT TINE • 3,6110(•01 
0 INOT AVAIL, I IIU lfNOIN' S71ESS . Z,6'HE•Ol AT T lllf . l,099E+OO 
0 INOT AVAIL. I 

lOCHION CHANHILS 

b 0 INOT AVAIL.I NU CONllNEO STIESS • 1, ,ou +OZ " TINE• 1.uu+oo •o I 5'••31 I .... Hoo, SUESS . J.99ZE+Ol AT Tl!!E • lo l9H+OO 
0 INOT AUil. I .... UUL SUESS • 1,HU+OZ AT TIIIE . l,Z9Sl+OO 

H cs,--u ' IIU If NOINC STIES S . ,.uu+o1 AT Tl"E • 7. IIDE·Ol 
0 CIIOT AVAIL. I 

l)CATtnN ~'H'IN!LS 

7 ,) ( NOT I'll& ll .J ,. .. C C'118IIHO SUE '.>S . 1t ,260E•Ol Al TIii£ . l,Z9H+OO 
'tl I 5 ~--33 I ,. .. MQQP STIIESS 7,llH•Ol H TI" t . !oZ9!>E•llO 

C' ,,.oy &liAIL,1 "', UIH ST1£ iS . Z.3711:•0Z u ll"c . ! , Z9bt •OO 
'tJ C ~ r,-- l 4t I 

"' l 
~ t NO I ~I. STA£ H l,e9b[•OZ •T Tl,.£ . l,29H•OO 

C' INOT h'lll, I 

l LlC IT l'.Jt, CMANll(lS 

" 0 ( t,QT AV&ll,l PUl C011a111EO STRESS . ·l,l96E•OZ AT T I" C . 3, 21oe-u1 .... • ~1.--u I ,. .. HOOP STRUS Z,30H+Ol AT T I" E . lt,ZlOE·Ol 
0 IP.OT AWUl,l .. ,. UlAl SUESS . 7,b78E+Ol H Ti"I: . "• ZlOE-01 

1tS I SG-·36 I 
"' l 

HNOll'IG STREB 8,ZllEtOl AT I ! I' E . 8,8ZOE·Ol 
0 (NOT &YAIL,l 

l QC 4T l'Jp; CHANNELS 

~ ltb 1SG••J7 110 CO,.llNED ST~ESS • ·7,,HE+Ol AT lll'E . 1,21'H•OO n I SC.••311 I ,., I HOOP SUESS . •1,Z3ll+OO AT TI Pl I: • 9. 390(-01 
0 INOTAW&ll,l 'IA I UUL STltH • -Z,7HE•Ol ,r T !Pit . .... 390£-01 u IS G•• J9 I ,., l IENOINCi ST IESS . ~.30SE+Ol " TI "I: . 1,Zl9E+OO 
0 (NOT &Ylll .1 

DET-22-103 
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LOCATION 

10 

LOCATION 

11 

LCJCATION 

1Z 

LOCATION 

ll 

LOCATION 

I~ 

lOC H lJN 

1, 

LOCATION 

lb 

CHANNELS 

~9 ISC.·-•o 
'SO ISG--H 
H I SG--•z 
H I SG--H I 

0 INOT AVAIL, I 

CHANNELS 

,, I SG--H I 
0 (NOT 4VAIL, 1 

H I SG--H I 
0 (NOT 4UIL, 1 
0 (NOT AV&ll,I 

CHANNELS 

H I SG--\e, 
56 ISC.--47 
H ISG--0 
,e cs,--~"' I 

0 (NOT AVAIL, I 

C>tANNELS 

'"' ,s,--,o I 
0 (NOT AY&ll, I 

bl ,s,--,z ' bl C SG--'3 I 
0 CNOT UAJl,1 

CHANNELS 

~) I SG--5'. ' ;) I" '.l T O&ll,1 
b\ ISG--~, ' 0 INOr AH ll ,I 

') I '-01 &VAil, I 

:,u-.Nf lS 

b~ I SG--,o 
hi> '~r,--51 

0 I N'.Jr 6VAll,1 
t,6 ISG--~q I 

0 I -.01 AV & ll, I 

CH&N'<ElS 

611 IS G--bO 
70 ISG--bl 
71 I SG--bl 
7Z 1SG--b3 I 

C, I N'JT 4VAll,1 

TEST SDl 

"u CO"IINED STRESS• 6,99•f•Ol u Tl"E • ,,300E-OZ 
l'IU HOO, SUESS • 7, IHE •OO u Tl"E • 5,JOOE-OZ 
"u UUL SUESS • Z,611E•Ol " T IPIE • '.JOOE-Ol "u BENOINC. STRESS • ,,OOU•Ol ,, TINE • ~. llOE-01 

NU CONBIN(O SUESS • -6,IZH•Ol AT Tl"E • 9,900E-Ol .... IIOOP suns • -1,HU•Ol AT TI"E . b, UOE-01 
"u UUL SUESS • -l,9021+01 AT Til'IE • e,,HOE-01 ..... 8ENOINC. SUESS . ,,907E•Ol AT Tll'IE • '-'• 900E-Ol 

.... CONIINED STRESS• •,UZE+Ol AT THIE • l,llOE•OO 

"" HOOP SUESS . l ,l96l+OO " Til'IE . b,IZOE-01 
IIU UUL SUESS . 1,06H•Ol AT Tl"E • b, ezoe-01 
"LI 8ENDING STIESS • ~, llH+Ol AT Tl"E . 1, 079E •OO 

l'IU COl'lllNEO STRESS• 9,0lH•Ol 4T Tll'IE . 7, 730E-Ol 
l'IU HOOP SUESS . 6,9'7E+OO AT T ll"IE . 9, 700E-Ol .... UUL STaBS • Z, J19h01 4T Tll'IE . 9, 700f-Ol 
l'IU 8£1101NG SUtSS • 9,l90E+Ol AT Tll'IE . l,OlH+OO 

"a i CU1481'HO HRES5 • 6,lJH•Ol Af fl 11€ . ,,HOt-)) .... HOUP SJIESS . l ,HH+Ol A I TI" t . ~,HOE-Ji 
"'A I UUL Hit SS . b,O~lE•Ol AT Tl II E . lo,HJi-01 
HAI ~ l HO l IH, ST It E S S . 1,U7( +(11 AT fl PIE . lo,'BOE-01 

otax COHSI~Eo sraess • 1,3bOE+C2 ., Tl"E . ",OOJe-03 ,. .. .. uu, SfltB . -3,,.95Et«.il ,r Tr11E . 1,)bOE-01 HU UUL SUESS • -1,165£•02 ,r TI Ill: . l.5bvt-Ol MAX H 110 ING ST A E SS Z, 333E•Ol AT T IN E . 1, lolOE-01 

.... C0~81HEO STIESS • 3,HZEtOl AT TINE . l,b,.OE:-01 
HA I ~OOP STRESS . 3 ,870£•00 .. TIIIE . 1,21or.c:+oo 
MAX UIAL SUESS l ,Z90E•Ol AT I J NE . 1,H9E•OO 
'"' l 

8 f NO l NG S Tit ES S • l,86H+Ol 'T T ll•E . 3,blOE-01 

E. 4 nut§gJ 



IDSHTE (H&HNHS 

n I SR•l& 
lb cs•-11 
Z1 CSR•lC 

II OS ETH CHANNHS 

z ze CSII-Z& I 
0 CNOT &VAil. I 

IIOSE TTE 

3 

IIOSE TH 

,, 

IIOHTH 

' 

MOSE TT£ 

t, 

ROSETTE 

1 

IOSE TH 

II 

ROSE T Tl 

9 

•OSETTE 

10 

ROSETTE 
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ll· t'I IHi-•4,, I ,u. C'l~• I >cF ') STJ(SS • -,.c.7CE•Ol ar rr•E . <1,'11:0f-Ol 

tl l)G•••1 I ,. .. M'l"IP ~"f5' • •Z,Zllll•r)t' " r r 11 e • 8,C<IOf-01 n 1:;1,--0 I ,.u U f Al sun~ . •7,bO~E•'M " rt•E • 9,0QOE-01 
H I q, •• ~q I ,,,. 8 r "" r 'It; STIJSS . ,,04tE•llt ar "P'E • <1,qeoe-01 

0 I "0 T AUil, i 

I. ;;CA 11., .. C~IIPHl'> 

11 ~~ l~G--!e .... C'l~• lllrl'I STPrSS • -9,411'€•"'1 u .Y•E • '1,IIOOE-01 
l 111t I lYAll,1 ~,, I'""" ~fl Ft~ . -t,llH•l)II IT ., I "c . l,!itC[•Cl e~ (St,·-~? I "'' "' ll 

~,or~~ • •2,C7h•"1 u Tl•E • ),1160£-01 
0 IS(, -- '. J I I' I I ~r,." r 'IC "'FH . e.c .. c.r•"1 I I' ff .. ! . 7,770£-Cl 

l' ll'C.I H\ll, I 

·,c,11J• Ct-U<l,d, 

!l ?• IS(,••!,. I " .. Ln~" f>cCI) STIF 5S . -ci,nqc•"I IT TT•E • Z ,b70£-01 
I) fP•O T H•ll,I II I I Ml)lP <TU~\ . •2, ~ll!f•"I IT 'JI' E • 2,1170£-01 

•q ISG--~, I I' I I Ai [ , l STU5~ . •8,btC( t'1\ AT T y,1 E • 2,UC(•Ol 
I) f .. I,.' AVAH, I ~-· b''ll'l , .. r. Hlf t S 1,601.(•0t If TI •E . z.~~OE-01 
0 I !'IC r HAil .i 

lllCA11..JN Cl-&NNHS 

Ii ..... f(G•·tO I .... C Cl"" I., ri1 SUESS . -~.a,1r•"t q rr "c . e, lQOf-01 
'~ f~G-•111 I ~ .. .. n,• ~ TtFU . -~.'17E•l)1 ,, rr "£ • 5,PIICE•CI 
',/c, I H••c,z I ~ .. AJ 1 \ l ~TP'H . •l,50ti .,, IT ''•E • ,,e60£-01 
.. 1 CS G••ll i I ,, '. 8£ • """ •ur•s • J .<i~n • "' H rt "E . 8,lQOf•Ol 

0 (NOT AVAIL, I 

s r 1 s ~ ~ r 5 

---------------

LU(&Tlu'f , .. , ...... us 

H I H--11 ~ .. CO•l'INEI) STIFH • 1.i1ec•n, ar rt "E • ,.JOCf•CZ 
<t 7 ISG•·ll I'll MO'lP tl't(5S . ZolOlE•'ll " ,. , ,.E • ,.,oot-oz 
<t8 nG--lJ ,. .. .. ,.l ~TtfH . 7,00H•Ol ar Tl•E . ,.~OO[•OZ .. .., ISG••H ' I'll lf'tO fllf SU '5 S . 4,UH•"? AT TI "'l • ,,J00[-02 

0 11,c r Hill, I 

lCCAIIOH CHANHHS 

2 '10 1SG••'6 ' "u CO'tllHfO STlfSS • l,H7E•Ol H ""' . -..oooE-01 
H cs;--H ' l!U MOIJ• ,nus • l,IH(+l"l u TUI( • -.,OOOf•Ol 

0 CNOT AVAll,I , ... ural sruu . l,ZllE•I), ,r TI•! • ~,OOOf•Ol 
0 I H,--,q I IUI H'401NC SUESS • l,9'01•'>1 It rt"I • l,qi,gf-01 

0 IIIOT AVHl,I 
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TEST MTl 

.. r-:r,rcp 

PUHllt ( .. , ..... l) PP1,c1ou SH\~ j SMtU S JH",~ Stlf SS fllfENSITY . , .. ~ .. Ill N .,, 
"'" .... 

n--1• 

' Ii• -1 ~ .r,,,,u••J. t,rhE•"1 l ,ZCH•Ol ,.,~,•,nt 7, ~\ 9E •O l 11hZOU•Ol 
J I,• -1( 

wOHI It lM&NhlLS PD1NC1''lt SUb~ :.~tu ,,,.,, STI( SS IIIT(l'U fY 

"'" ~" "ll• "" "IN .... 
l ' C ~•-H I 

t. C IIC, I H&ll,1 •• 1os1,r1 co11,0Nf"' .. ..,, &Va ILUU •• 
' I Sll-lC I 

,oHtH (MANNI l \ ,.,,.c,,u SOfSS Sl<UI suq~ STl(SS INTfNS ITT 

"'" ~ .. ..... .. ,, 
"'" ,.,. ., ISll•H 

I 1\1-JI -z,;1H•C.l J,1111'•1')1 T,ZJU•Ol ,.,. .... ,,, l, 11H•CO l,UH+OZ 
u I ~•-H 

•aH ru CM&NN'LS ,.,,., l'l t SUlSS St<Ut s,o~~ s nus lllTlNUTY 

"'" ~ .. "'" .... .. , .. .. .. 
\ '1 IH-H 

l u 1sa-o ., ,,,.l •::ll 1,l'lfi+')l 1. 04'•01 ,. ...... .,, 1,11:U+OO l,HOf+OZ 
I l I \It• \C 

DOStrtE C ""'"ll S PIINCl•U \HISS 5"'f U sun~ su, ss INTlllSlf'I' 

"'" ~Al 11111 .. , "IN .... 
' ,l 1\11-H 

I J I H-,d •IJ,HH+Ol ~.ceH•Ol •,eczt-c1 ,.on••ot Z,UUtOO 9,0l'lhCI 
l\ 1!'1-H 

,ourt£ C ,.a,oo lS .... ,~u,u SfllSS Sl<f U su,~, SUBS INTlllHTY ,., .. , .. "'" ... , 
"'" .. .. 

~ D IS, •e.• ,~ Is- •e 8 ·l,OZH+Ol 1,l'IH•'>l 1, HU-01 ,,.,, •• ,,l 2,301£•00 l,Z9H•OZ 
! 7 I) a-1,( 

HH fH Ct<l""llS "l"Cl'll SUISS Sl'UI st••n HIUS INTENSITY 
"IN , .. IIIN ... ' IHN .. ... 

1 ld I S•·H 
IQ 1,u-1e ·l,l79f•JZ ;: ,t19F•Cll l ,6JO(•Ol ,,,.,,,n, Z,Z76ft00 Z .1194f+OZ 

I I 0-1( 

,ost1Tt c .,,.,.tu PAINCllllf S1'BS snu su,., SUESS INTfNSITY 

"'" , .. "'~ ... ' "I" 1111 
A l 1 I ~II - ~. 

. ' I ID -eP -l,~Clf •·Jz ", .. c 7r • ~ :! . ,lfOE-01 .. • 1,••+'ll 1,U91+00 Z,IIO'Tf•OZ .. 
• J I>• •"l 

•OSllff l ....... ,lS l'N INC IPlf SUl)S Sl<E O s Tl'"~ STIESS lllffNS ITY 
"111 ~ .. .. , .. '"Af "IN .... 

Q l• IH-•U 
l: ('I •'ift •l, '"'lt +Ol J,ll8f•1t 7,e,JH·OI o,,., ••• ,,, b,H'IEtllO l, llllf •OZ 
a IS•· 'I( 

•oSf TH O,IN!i(l S ,.,,.ci,u suns Sl<lU HHH STIFSS I 11TlNS1 TT ..... ~ .. "IN .. , "'" .. ... 
I u Z7 IH-10& 

ld I Si• I 06 ·J,IZH•CZ Z,l6)'•0l l ,Ol'tl•Ol .,, .. ~1••'11 t,fil7f•OO 1,lllf•OZ z, I )11• l~C 

~OStTU (M6,.M1lS "INC IP Lt SHIH SMf U s11ocq STll SS INHIISlfY 

"''" ~ .. 11111 "l 1 "'" .... 
I l. JO isa-11, 

H •s•-111 ·Z,1ZZE•Ol l.tHl•OZ t. ,H&t-01 1., .. , •• ,,, ,.uPF•OO J,&JH•OI 
Jl l)l•llC 

~ OH Ill C~AlillHS Pll"OPLl Sll1SS S"f •• STISH suns INTfNSITf ..... .... 11111 .,, IIIN 11&. 
ll Jl ISJ•IZ& 

)4 151•128 _, • 111,1 +uz J.tH1'•"Z ... 1,,t-0-1 l,l-'11+01 Z, llllf •OO 4,7Uf•OI 
i, l\il•lH 
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SENSOR 

PT-17 
PT-18 
PT-19 
PT-ZO 
1.---1 
1.---2 
A••-3 •---, 
PT•-2 
PT••3 
PT•-'t 
PT--6 
PT--7 
PT--8 
Pr--~ 
PT-10 
PT-11 
PT-12 
PT-13 
PT-U 
PT•1' 
PT•lb 
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10 "AX VALUE 

• 83'E +00 AT 
e766E+OO AT 
.201e+o1 AT 
.181E+03 AT 
e822E+OO AT 
e6't7e+OO AT 
.313e+OO ,. r 
.ttue+oo AT 
el9bE+Ol AT 
• 3 7ZE+Ol AT 
ellbE+Ol AT 
e7ble+OO AT 
e917E+OO AT 
e813E+OO AT 
el27E+Ol AT 
e609E+OO & T 
e ll9E+Ol AT 
e6b3E•Ol AT 
• 8Z'th00 AT 
eb78E+OO AT 
.1,ze+o1 AT 
el53E+03 AT 

TEST MT3 

.8lt6 sec 

.u1 SEC 
,H8 SEC 

1.09, sec 
,93't SEC 
.,10 sec 
.377 sec 

1.016 SEC 
eltb't SEC 

,ell't sec 
.u1 SEC 
.uz sec 
eH9 SEC 
.298 SEC 
.999 SEC 
.996 sec 
e't9' sec 
e29lt SEC 
.297 sec 
.98lt SEC 
.158 sec 
.1,e SEC 

E. 13 

IUN VALUE 

-. 795E•Ol AT .119 SEC 
•• 5l 9E•Ol AT .ue s&r 
-.Jl8E+02 AT .oo, SEt 
-.JOU+OZ AT .oo, sec 
-.,,1e+oo AT .951 SEC 
-.625E+OO AT • 729 SEC 
-.311E+OO AT .391 SEC 
•• 'tl'tE+OO AT 1.0,1 SEC 
-.11oe+o1 AT elt71 SEC 
•e596E+Ol AT .3H SEC 
•eo\07E+01 AT .395 sec 
-.11,e+o1 AT .,z, sec 
-.1,,e+o1 AT .u1 SEC 
-.13H+01 AT .590 sec 
•e897E+OO AT 1.020 SEC 
-. 568E+OO AT 1. OZ't SEC 
•e151E+Ol AT .,en SEC 
-. 551£•01 AT e&b8 sec 
•e 119E+Ol AT e lt18 SEC 
-.11ae+o1 AT .,a, SEC 
... .,1,e+o2 AT .oo, sec 
-.lt't6E+OZ A T .004t sec 

nut~~ll 



TEST MT3 

SEHSOA ID PUl VALUE "IN YU UE 

s•-u .369E+01 AT , 721 SEC -.nu+o1 u .u, SEC 
Sl-11 .2Z9E+01 H .z10 SEC -.Z1'E+Ol AT ,H6 SEC 
SR·lC ,617E+OO AT • 7 it9 SEC •,90ZE•OO u • 7113 SEC 
s•-za eltHE+Ol u •, lt8 SEC -.381E•01 u .,u SEC 
s•-zc ,719E+OO n ,94Z SEC -.aeoe+oo AT ,904 SEC 
s•-u ,131E+OZ AT 1.040 SEC •,9ZZE+Ol AT ,it67 SEC 
s•-n .16JE +01 AT 1.ou SEC •el15E+Ol AT ,860 SEC 
s•-1c ,1UE+01 n .,,1 SEC -.139!:+01 AT .a4, SEC 
Slt•U ,387E+01 H .,9z SEC •,JUE+Ol n ,897 SEC 
Sll•O .104E+Ol AT .787 SEC •, 103£+01 AT ,794 SEC 
Sl•ttC , 101E +01 n • Zltl SEC -. 1'6E+Ol u ,804 SEC 
SI-H ,ZHE•Ol AT ,98' SEC -,ZUE•Ol AT ,3Z4 SEC 
u-,1 .U9E+01 u . ,u SEC -.uu+o1 AT .639 SEC 
u-,c e105E+01 AT .467 SEC -.1ou+o1 AT • 770 SEC 
s•-u • 3JOE+01 n • 738 SEC -.ZHE+Ol AT ,771 SEC 
u-u .uu+o1 n 1.011 SEC •,lf>U+Ol AT 1.0., SEC 
S1•6C .1ozr+o1 n .,1, SIC •e9ZOE+OO n ,U9 SfC 
$1•7' ,925£ +01 u .1,6 SEC -. 990E+01 u • 780 SEC 
U-7!1 ,94U+01 AT , 1,, SEC -.9641+01 AT ,710 SEC 
U•7C .967E+01 AT .,,, SEC •ellH+OZ n • 710 SEC 
u-u , lOIE+OZ " ·'" SEC •, 1'9f+OZ IT ,637 SEC 
u-ae ,lOZE+OZ u .,u sec -.11 n+oz AT ,637 SEC 
u-ec ,IUE+Ol AT .,u SIC -.1021+01 AT ,639 SIC 
U•H el04E+OZ u ,467 SEC -. 9141+01 IT .J77 SEC 
U-91 , 7ZOE+01 u ,467 SEC •,6Hl+Ol AT .,1, SEC 
U•9C .65'E+Ol AT .,u SIC •,061+01 AT ,141, SEC 
u-10• ell3E+01 AT ,197 SEC •,91'E+01 u .,en SEC 
u-101 ,H7E+Ol AT •• u SEC -. 5041+01 '' .HJ SEC 
U•lvC ,ZUE+Ol AT .,,, SIC •,051+01 " ,176 SEC 
u-1u .10,uoz AT ,474 UC •,90H+01 AT .JU SEC 
u-111 .689£+01 n .. ,, SEC •, 591E+Ol At .,,o SEC 
U•llC ,Z7H+Ol AT ,7H SIC -.z,u+ot AT .u1 HC 
U•lU ,tZJhOl AT .,u SIC •,790E+01 ,, ,IU SEC 
u-1n • 70E+Ol AT .,u SEC -.,1u+o1 '' 1,0IJ UC 
U•lZC ,H7E•Ol u .,11 SEC -.u,e.01 AT • '46 SEC 
s,---1 ,lHE+Ol AT ,In SIC •,UU+Ol u .uo SEC 
s,---z ,U9f+Ol u ,ZZZ SEC -,UU+Ol AT .u, SEC 
s;--J • U7E•Ol AT .1,1 SEC •, 1611+01 AT .,u SEC 
SQ-•4 ,1161+00 u .6,7 SIC -.1121+01 IT .o,, SEC 
s,--, ,1Z1E•01 AT ,117 SEC •,1671+01 AT .,., SEC 
s,---6 ,lHE+Ol AT .ZJI SEC •eUZE•Ol AT ,U7 SEC 
H---7 ,151E•01 n .6H SIC •,Z40E+Ol u .zo, SEC 
ss---e ,UIE+Ol u .ou SIC -.194E+01 AT .,n SEC 
sc.---9 , lHE •Ol AT .on SEC ·,Z09E+Ol AT .471 SEC 
SG•-10 ,UU+Ol u 1.0,, SfC •, 796E+Ol u ,111 SIC 
SQ--11 eZUE+Ol u .ou UC •,221£+02 AT ,Z07 SEC 
s,--11 .U7E+OZ AT ,029 SEC -.u,uoz AT .'14 SEC 
s,-u ,ZIOl+OZ AT .oz, SIC •,Zl 7E+OZ AT .u, UC 
SI-lit eUH+OZ IT ,OZI UC -. 5161+02 " ,411 UC 
ss-u , 7UE+Ol u .u, SEC -.uu+oz AT .o. SEC 
SG--16 , IJ6h01 u .zu SEC -.uo&+oz u ,119 SEC 
s,-11 ,1691+01 " ,Jn SIC •, l 7Zf+01 u e7H UC 
s,--u ,UH+Ol u ,'19 SEC •,110£+01 " ,Ul SEC 
SG--19 .u,e+o1 AT ,116 SEC -.1101+01 AT •• u SEC 
5&-20 • 79H+OO " ,Jll SEC •,1011+01 AT .,u SEC 
SG••U ,UlE+Ol n .,2, SEC •,11U+Ol u ,IZO SEC 
s,--zz .U7E•01 AT .J79 SEC -,141£+01 AT ,41' UC 
sc.--n ,91ZE+OO u .HJ SEC •, 1021+01 lT 1,061 UC 
S&•-H ,U9ft01 u .n, SEC •,9JZE+OO u lo OU SEC 
s,--z, .94U•OO " ,'11 SEC ·,llH+OI AT ., .. SEC 
S5••Z6 , 12 lEtOl AT 1.0'4 SIC -.11Zh01 u ,04 SEC 

Dr:T-22-103 
Revision 0 E. 14 

nut~ 



SG-•Z7 
s;--ze 
s,--z9 
SQ-•30 
sr.--n 
SG•-32 
n--n 
SG-•H 
sr.--3' 
SG-·36 
SG--37 
SG--38 
SG--39 
sc;--40 
SG••H 
SG••o\Z 
se-o 
H••H 
SG--4, 
SG•-46 
SG--H 
SG--48 
SG-•49 
s,--,o 
s,--,z 
SG••'3 
SG--'4 s,--,, 
SG-•'6 
SG--'7 
SG--59 
SG••60 
SG--61 
SG--62 
SG--63 
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.1ou+o1 

.112e+o1 

.uu+oo 

.912E+OO 

.o lE•Ol 

.'91£+01 

.uoE+OZ 
,1'7E+Ol 
.409E+Ol 
• 36 7E+Ol 
016 lE+Ol 
.,1,000 
eHlE+OO 
e231h01 
,'76£+00 
o247E+Ol 
.u U+OO 
.nn+oo 
,ZZ7E+Ol 
.11 H+Ol 
.,zn+oo 
.116E+01 
.n:u+oo 
,470E+Ol 
• 3'6E+Ol 
o144E+Ol 
ell6E+Ol 
• Z4 ,e +01 
.379£+01 
e317E+Ol 
.4ZZE+01 
.138E+01 
el37E+Ol 
• ueE+o1 
.9,JE+OO 

AT ,hl 
n .,u 
AT .ue 
n .zn 
AT 1.00 
AT 1.09, 
AT 1.001 
n 1.0,4 
n • 111 
&T • 846 
AT .,a, 
&T .,81 
n .,,. 
u .iu 
AT ,4U 
n .OZ6 

" • 31' 
u 1.001 
AT 1.00 
AT .,u 
n .Hl 
n .9'1 
AT .642 
AT 1.053 
AT ,93' 
u .211 
AT 1.021 
AT .uz 
u .oo, 
AT .oo, 
AT • oo, 
n 1.0,z 
AT .10, 
AT .t,U 
u • 533 

TEST MT3 

SEC ·• 7UE+OO u .919 SEC 
sec • • 94'E +00 AT .eu SEC 
SEC •ellllE+OO AT .uz SIC 
SEC •.936E+OO U .u" SIC 
SEC • .6Z9E+OO AT .317 SEC 
SEC - • 761E+OO AT .41, SEC 
SEC •e3Z6h01 AT .433 SIC 
SEC -.ZUE+Ol AT .u1 SEC 
SEC •e396E+01 AT • 736 SEC 
SEC -.Jt1E+o1 n • 76, SIC 
SEC •• UOE+Ol AT .64Z SEC 
SEC •e9UE+OO AT 1.oe, SEC 
SEC -. 7J9E+oo n .317 SIC 
SEC -. z,6E+Ol AT .no SEC 
SEC -.'9ZE•OO AT .496 UC 
SEC •eUOE+Ol AT .123 SIC 
SEC -.,ue+oo u ,IH SEC 
SEC •• Z60E+Ol AT 1.0'1 UC 
SEC -. u,e+o1 AT 1.016 SEC 
SEC •o UIE+Ol AT .948 SEC 
SEC -. U4E+Ol AT .,,, SEC 
SEC •elHE+Ol AT .,u SEC 
SIC •elOIE+Ol U .6ZZ SIC 
SIC •e3'9E+Ol AT 1.ou SEC 
SEC •e416E+Ol AT 1.054 SIC 
SEC •,1701+01 AT .uo SIC 
SEC -.Z27E+Ol AT .661 SEC 
SEC - , Z9ZE+Ol AT ,666 SEC 
SEC -.3J6E+Ol AT .uz SEC 
SEC ·• JHE+Ol AT , 1'7 SEC 
SEC •o366E+Ol U .143 SEC 
SEC - • 930E+OO AT .aoo SEC 
SEC -.1'9E+Ol AT .au SEC 
SEC -.149E+Ol AT .u, SEC 
SEC •, 709E+OO AT .,4. SEC 

E .15 
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TEST MT3 

LOCATION Ci4&NNHS 

]fl ISG---1 I , .... co,.1tNFO sT•rss • 4.ZHE•Ol H Tf "'f • z.zzoE-01 
0 (NOf UUL.I ,,. .. HOOr suns • 1.ozcE•Ot " TI"I • ,.z,01-01 

31 cs,---z I .... UUL STllfSS . J.•cCl•Ol " TtlllE • ,.uoE-01 
0 (NOT AVAIL.I "'Al IE'IDING STIESS • 1.euE•Ot " Tfllf • 9.0)0E-01 
0 (NOT AVAIL.I 

LOCATION CHANNELS 

2 ,a ISG--U I "'u CO,.IINED STlfSS • J.•HOE•Ol " Tf"I • I. JJOE-01 
0 (NOT AVAIL.I .... HOO, STtfSS • ,,960Et0i, " Tl"'E • •• ,,01-01 ,9 csc--z" I IIU UUL SUESS • l,JZOl•Ot AT Tl"E • ,.,.01-01 
0 (NOT ,VAIL.I "Al lf'1DIN1i STtfSS • z.,ou•ot " ""E • 1.0fl9f•OC 
0 (NOT UAll,1 

LOCAY ION Cl'&NNHS 

J flO CSG--U I .... CO"IINIO STIISS • J,6961•01 AT Tl"E • 1.0,H•OO 
0 111or AUIL.t .... HOOP STIUS • •1,6Ul•OO ,, Tlllf • 4 • ,.01-01 

u I SC••U I .... UUL suns • -2.1111•01 " Ttltf • •• ,&OE-01 
0 (NOT AVAIL. I ,. .. 111to1,., suns • Z,OUftOl " Tl"E • ,.1,01-01 
0 INOT OULel 

LOCU ION C t4AIINfl S 

• flZ I SG-•27 I .... co""INED STIESS. J.Hn•o1 " TIME • ,.z,0,-01 
0 CNOT OUL.I .... HOOP SUESS . 1 o 7Uft00 " ''"'' . ,.uo1-01 

6) 15'-·ZI I .... UUL SUESS • Z,6001•01 " 't llf . ,.z&Of-01 
0 (NOT AVAH.1 ,. .. IUOINli snns • l.190Ettll AT T f "E . ,.210£-0l 
0 (NOT AVAllol 

LOCATIOlt C HANpjfl S 

' ,,. cs,--n I .... CO~IINED $TIES$• z.u1Pot " TINE . z.,,01-01 
0 (NOT AVAIL.I .... HOOP STIUS • •fl.0171•00 " TINI • I. UOl•C 1 

"' 15'••JO I PIA. UUl STtUS • •Z • OUE•Ol AT TINE • 1.IJOf•Ol 
0 INOT AVAIL.I .... lfNDINC SUESS • 1.12n•n1 AT Tfllf • 4,ZSOf•Ol 
0 (NOT ,van., 

LDC If ( ON CHANHHS 

6 0 INOT AUil.i , .... CO~IINEO ST•fSS • l.7110E•0' IT Tl llf • lo09H•OO 
611 ,sc--n I .... HOIJP HIESS • 4.7HE•01 " Tfllf . lo0115f•OO 

0 CNOT AVAIL .I .... UUL STtfSS • t. UZl•?l IT TtNE . l.O,H•OO ,,., ISG••Jl I IOI IE'401NG STtfSS . z.111H•Ol AT TI NE • fl.noe-01 
0 CNOT AVAIL.I 

LOU llON C HANHtl S 

7 0 CNOT AVAIL.I ..... co11,tNfO STtFSS • 4. 301E•Ol H TINE • 1.COIE•OO 
u C SG•- JJ I .... HOIJ, HlfSS • 6.911(•01 AT Tfllf . 9o9110E•Ol 

C INOT avAllol ,.,. Uf&L SUBS . Z.3lzt•Ol H fl Ill . 9,,90E-Ol 
b9 CSC--H I "'. lf'401111G SUESS . z.o,a•O? AT Tt•E • .l ,OOlf•OO 

0 INOT AVAIL.I 

LOOT I JH CHANNELS 

I' 0 IHOT AVAIL,! ,. .. COIIIINfO STIESS • l,ZH[•OZ H Tf 11( . 7,170E•Ol 
71 CSG••J6 I NU Hoo, SUfSS • 1.uu•n1 IT TPIE . 9. UOf-0 I 

0 !NOT AVAIL .I IIAI UUL STIFSS . 6.ZOH•Ol H ff Nf • 11.IJOE•Ol 
70 cs,--n I , .... lfNDTNG suns • l ,04qEtOl AT TINE • 1. 6'0E-O l 

0 CNOT OAIL.1 

LOCATION C HANNIL S 

q 7Z CS1i••J7 I .... COMITNfO STtfSS • ,.zuE•Ot AT ""'f . , ... 01-01 
7) ISG••U I .... HOO, STlfSS • 6.9'4f•OO AT TINE • , .uca-01 

0 CfllOT AVAllol l'UI UUl suns • Z, JlH•Ol u T f 1111 • ,.uo,-01 
H CH--19 I "Al lfNDfNG STltfSS • J. ZIU•OI " TINE . 9,0J0(-01 

0 CHOI AVAIL.I 
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lOCUION 

10 

lOCUIO" 

11 

LOCATION 

1Z 

LOCATION 

l] 

LOCATION 

I' 

LOC &TI '.lN 

1~ 

lOCAl ION 

16 

DET-22-103 
Revision 0 

CHANNELS 

.,, (5'••40 • 76 csc--,1 I 
11 CSG••H • 71 cu--o • 0 (HOT AUil,) 

(HAHNflS 

79 cs,--,, I 
0 CNOT n,u., 

10 csc--o t 
0 CNOT AUil, J 
0 (HOT AUIL,t 

CHANNELS 

11 cs,--o • u cu--u • IJ n,--u , .. u,--o t 
0 INOf AUil, J 

CHANNELS 

., 1s,--,o I 
0 INOT AVAIL ,J 

H ( sc--,z I 
17 I SG••U • 0 CNOT AUil, I 

(t,IANNUS 

88 I SG••H I 
0 CkOT AWAIL,1 

1!9 ,~,--,, I 
C, l"IOT AVAIL, I 
0 C"IOf AY&H,1 

CIH"INHS 

QO C 5'--,6 I 
'H 1SG••'7 , 

0 INCT AVAIL, I 
9] ISG--,9 I 

0 IIIIOT AVAIL,1 

C HAMNIL S 

H CSG•-60 • 9' I 5'••61 I 
96 ISG••6Z I 
91 I 1'--6) I 

0 111101 AVAIL, I 

TEST MT3 

IIU co, .. INfD STlfSS • •l,5'4E•Ol " ""' . 1,lJOf•Ol .... Hoo, suns .. 1,HH+OO AT rt"E • l,700E•OZ IIU AIUL STIUS • Z,h9E+01 ar fl"E • Z ,TOO(•OZ ,. .. IENOINC STllfSS • 7, 710f•01 " ,, .. ~ . Z ,lJOf•Ol 

'"' COIIIINEO STlfSS • -7,9Uf•Ol IT Tfllf • l ,OUE+OO IIU Hao, suns • -z.0001+01 n ftlll • l,0191•00 IIAI Ut Al STIUS • -6,6171+01 IT fllll • l ,019(•00 
IIAI HNor .. , HlfSS • 7,0ZOE+Ol ar ftl!I! • 1,0,0E•OO 

.... COl!IIHED SftfSS • ,,OUl•Ol u HIii • • .1101-01 IIU HOOf STIUS • •Z,0771+00 AT ''"' . 1.ou1•00 .... UUl suns • •t,9ZJl+OO " ""' . l ,0'1Et00 .... lli'IOINC STlfSS • 4,IJU+Ot n ""' . 9,UOE•Ol 

IIAI COIIIIN!D SflfSS • l,,ZJltOZ IT ""E • 1,0UE•OO 11u Hoo, suns • -9.971000 ar ""' . l,6101•01 
110 uut suns • •1,U4f+Dl " Tflll • Z ,6101•01 
IIAI lfNDINC STIFSS • l,'67f+OZ If rtlllE • 1.0,u+oo 

, ... COl!l(NfD 5TffSS • -9.'161E•'ll " TINE • b,bllOE-01 .... HOIJf SU!$~ • -1. Jl'H•'ll AT TIii£ • 6,~80E•OJ .... UI &l SUfSS • -7,96H•Ol H TI NE • 6,6110E•Ol 
l'U IENOING STIESS 1,•l!lfHlt H Tl"( . ,.eooe-01 

"'· COl!ll~ED STIES$• 1,l89(•01 IT Tfllf . ,.oooE-01 " .. Hoo, surn • J,6HE•Ot lT Tl 111( • ,.oooe-01 
"H UUl SUESS • l, l 1'HO? " ff'!E . ,.ooof-Ol 
IIU lfNO(NG HRfSS • 1,9Z5E•Ol " T(•E • Z, BOE-01 

"u CD'! .. lNEO snus • ... ,ltOllf•Ol " T f Nf • I, JZOf•Ol 
"U HOOP Ht(5S • •Z,9HE•llD " ''"'. 1,960(-01 .... UUl SUESS • •9,HlE•OO u TINE• 1,960(-01 .... lfNDING SUESS • lt,J67E•Ot " TINE • 9, JlOE•Ol 

E.17 

nut~g] 



• I) t ' T T f S ---------------
TEST MT3 

•oun1 CHANNllS ,a111c a,u SflUS SHIU STUH SfHSS IIIUNSI 1Y 

"'" IIU "'" .... "Ill .... 
1 l CSl•U 

z ISl•LI -1,UUtOI l,llJftOZ ,. nu-01 , •• .,,.01 loUH•oo lo l 1Z(t0, 
J C Sl•lC 

IOHTTl CHANIIHS ,a(NCl'll S TlllSS SHUI SU!U SUISI INTfNSITY 
II IN IIU "'" .... II IN , ... 

z ' ISl•U , 
0 INOT AVAIL.I •• 10SfTTf co11,011,NT NOT UAIUIU •• 

' I Sl•Zt , 
IOSUU CHANNELS ,tlNCll'll sous SHIU suns STIISS INTENSITY 

"'" IIU 11111 IIU "'" .... 
J • ISl•U 

7 ISl•H • J, o•Ol•OZ 41,UU•O! ,.011-01 1. rn, •or z.nn•oo 41,ZUf•O! 
I I SI• IC 

IOUTTf CHANNILS ,a111c1n1 suns SHIH STIIU STIISS INTfNSITY 
11 IN "" "'" .... 11111 .... 

' 9 ISl•U 
lO CSl•U -1,nu•oz leUlf•OZ 1. Z JOl•Ol tolHf•OI , •• oouoo l,HH•OZ 
11 C S1•41C 

•ou TU CHUNILS PIINCIPLI suns SHIU suns STIISS INTfNSI TY 

"'" , .. 11111 IUI 11111 PIU 

' u c u-,a 
1J cu-n •7.0Ul•Ol ....... o, 1, J HltOO ,. oon •01 J,t.Uf•OO 9,tOE•OI 
141 I Sl•tC 

IOU HI CMANNllS ,a111C1,LI STIUS SHUI STIISS STIISS INTINSlTT 
11111 ilh 11111 .... 11111 .... • 1' CSl•U 

•• ISl•U -7.UUtOl 9,t1'ft0l 9,IHl•H 41.UH•OI 1,'701•00 9,U'f•Ol 
17 I U••C 

10$1 "' CHANNl&.S PIINCll'lf suns SHIU STlfSS ST USS UlffNSITY 
NIN .... 11111 .... "Ill !Ill 

1 ll ru-u 
19 ISl•71 -,.,uttoz le7ZH•OZ z. nu-01 6.UOf•OI 41, ZOftOO 41. ,ciu •OZ zo I S1•7C 

•osnn C MANNE LS Pl INC I PU STIUS SHIH STIEU STlfSS INTENSITY 
"111 ,. .. 11111 .... JIJN "Al • Z1 CSl•U 

H I Sl•H -,.uu•oz ,.un•oz fl• t HE-01 ,.znF•OI l,OIU•Ol ,.uzho1 
lJ I Sl•IC 

IDSliTH (M&hll(lS "IHCIPlf STIUS SHIU STHSS STlfSS I NTEHS I TY • IN ,u IIIN "" "'" "" Cl H 151•9& z, I Sl•CII -J.07ll •OZ l.01f•Ol Z.lhl•Ol ~.~1~e•"l ,.,cH•OO Je07f•CZ ll, , s • -•c 

10Sf TU CtdNNHS Pl INC l'L f suns SHIU SUEB S TIE SS (NTEHS!Tf II I II ,. .. IIIN "'" II IN II& I 10 l1 IU•lC& 
ZI ISl•lOI -Z.U6f•Ol 2. HOfo?Z Z,UZE•OL l. Mo, •01 1.~u,,00 Z,98&E•CZ ZCI 1u-1oc 

IOU f Tl CM&HNfL S 'IINC!l'll STIUS SMfU STIEB STltsS INTENSITY 

"'" ,u NIN 11&1 "'" .... Ll JO ISl•IU 
)1 ISl•lll •Z,HOl•Ol J.HH•OZ 1,,0JhOO o, t,!J,, •O t lelZOEtOl J.H&E•Cl ll ISl•llC 

•on TH CHANNILS ,1111tl'LI suns SHIU STOSS S'flf ss IICTINSIU PIIN ,. .. II IN "" "IN "u u )I ISl•IU 
)4, I Sl•UI •Z,HU•OZ ). IOU•Ol ,.,u1-01 ,.,o?f•Ol 1,lUftOO l,ZOU•C.Z ,, ISl•UC 
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SE"fSOP 

PT-17 
PT-U 
PT-19 
PT-ZO 
A---1 •---z 
A---3 , ___ ,. 
PT--? 
PT--3 
PT--'t 
PT--c, 
PT--7 
PT--A 
PT--9 
PT-10 
PT-ll 
PT-1 ~ 
PT-13 
PT-lit 
PT-1, 
PT-lb 

DET-22-103 
Revision O 

r ~ 

TEST MTS 

11 AIC VllUE 

.lbOE+OO Al • 7 ltd SEC 

.llOE+~O AT • 7t,Z sec 

.22oe+oJ AT • 'tblt SEC 
ol94E+OJ AT , ft't2 SEC 
,771E+OO AT .50b sec 
.539t+OO AT ,620 sec 
, ZO 7E +00 H • 3 80 sec 
e504E+OO AT • 3't 5 SEC 
.211e+o1 u • 't82 SEC 
.386E+Ol H ,379 src 
,l38E•Ol H • ,. "9 SEC 
,565E+OO AT .303 HC 
.7\llE+OO n .zoa SEC 
,61t5E+OJ AT .Z06 SEC 
.63'-:+0J AT • ~ i; 3 sec 
,477:•0J AT ,36c, HC 
,807E+O.J AT , lt3.l SEC 
.6611:-01 " .3z5 SEC 
.70QE+OO AT • Z 53 SEC 
.809E+OO AT • 4b8 SEC 
el7uE+03 AT .155 SfC 
elb2E+03 AT ol5b SEC 

E .19 

MIN VALUE 

-,1"5f.+OO AT • 8 59 SEC 
-. 507E-Ol AT e3't3 SEC 
-.2"6E+02 AT .oo, SEC 
-,ZHE+OZ AT .005 SEC 
-.Q09E+OO AT ebZ5 sec 
-.521E+OO lT eltbO SEC 
-,199E+OO AT .738 sec 
-.'tblE+OO u .879 sec 
-.Z<15E+Ol AT • 3 't 8 SEC 
-.361tE+Ol " .387 sec 
-.z,c,e+o1 AT • It 8 7 sec 
-.939E+OO AT .705 SEC 
-.11oe+o1 u • 331 SEC 
- e lb8E +01 H ,510 SEC 
- • CJ17E +00 AT , 410 SEC 
-.5841:+00 AT ,516 SEC 
-.1eze+o1 AT • ltttO SEC 
-.102e-01 AT • 84 9 SEC 
-.139e +01 AT .506 SEC 
-.151E+Ol AT .508 SEC - ... ,oe+oz AT .oo, SEC 
- • 't65E +02 AT eOO't SEC 

nut~b 



TEST MTS 

SENso• ID 11U VALUE IHN Yll.UE 

s•-1 • • 3'9£ +01 AT • 397 SEC •ellll+Ol u .601 SEC 
U•lB .ZlZE•Ol n .391 SEC •e l'8E+Ol IT • 711 SEC 
u-1c .722E+OO u .361 SEC •,U6E+OO AT .,01 SEC s---z, , 337E+Ol AT ,,.e, SEC ·,2J9E+01 ar .u, SEC 
s•-zc .7UE+OO " . ,,o UC •,139E+OO AT .z,, SEC 
Sl•U .940t+01 ar , 513 SEC •,875E+Ol AT ,306 SEC 
Slt-311 ,UIE•Ol AT ,641 SEC •,UIE+OO n .zz, SEC 
Sil• JC el1:U+Ol AT ,309 SEC -,ll 7h01 AT ,421 SEC 
Sl•'tA .z1u+o1 AT .,11 SEC •eZ37E+Ol AT .211 SEC 
Sll-49 o lZlE+Ol AT , lZI SEC •,CHZE+OO u , 122 SEC 
Slt•'tC .796£+00 n e6lb SEC •e 174E+01 n .n, SEC 
Slt•H .23tE +01 n ,64, SEC •elZlE+Ol IT ,121 SEC 
s11-,11 .1 HE•Ol u .,oo SEC -. UlE +01 u .457 SEC 
s•-,c .U9E+Ol u .zu SEC -.uu+o1 n ,441 SEC 
u-u .ztH+Ol AT e697 SIC - , lOE+Ol AT .,09 SEC 
s•-u • uu +01 AT .691 SEC -.1291•01 n .,o, SEC 
S11-6C .uu+o1 n .447 SEC •, lOH•Ol AT .471 SEC 
Slt-7& e73'E+Ol AT ,421 SEC •,9'U+01 n ,452 SEC 
Slt-71 e'76E+Ol n e4ZI SEC •e76JE+Ol n e4U SEC 
S11•7C • '10E+Ol AT .14, SEC •,6UE+Ol n .399 SEC 
SI-U ,1071+02 AT ,JU SEC •,162E+Ol " ,'43 SEC 
s•-u elZlf•Ol n .,u SEC •, 711E+Ol u • 726 SEC u-,, .954£+01 n ,lOJ SEC •,UZE+Ol u ,143 SEC 
s•-te .6461+01 n ,301 SEC •,41U+Ol n ,431 SEC 
u-10, .11ze+o1 u ,104 SEC •,'90E+Ol n ,943 SlC 
Slt-109 .499E+Ol AT .~o, SEC -.4'9£+01 n .aztt SEC 
s•-1oc e304E+01 n .690 SEC •,OH+Ol " .,u SEC 
s•-1u , lOlE+OZ AT .303 SEC •,IUE+Ol n ,Z,7 SEC 
SR•l19 .,nE+o1 AT .306 SEC •e46lE+Ol AT .OJI SEC 
s•-uc ell9E+Ol n .41n SEC •,U6E+Ol AT .o, SEC 
U-lll .703£+01 AT e 164 SEC •,UJE+Ol " ,U7 s:c 
u-121 .606E+Ol AT .164 SEC -.,tU+Ol AT .417 SEC 
n-1zc o4Z7E+Ol AT .,z, SEC •• 3991+01 n ,'tl6 SEC 
s,---1 .HU+Ol AT • 371 SEC -.lOZE+Ol n .n, SEC s,---z el5JE+Ol n .069 SEC •olllE+Ol lT .zu SEC 
SG•--1 .1'5E+Ol n .on SEC -. uu •01 n .OJ SEC 
SG-4 olJlf+Ol AT .302 SEC •o996l+OO n ,917 SEC 
SG---, o l39E+01 AT In, SEC -. lllE¥01 n ,01& SEC 
s,---6 • lJZE+Ol u .841 SEC •o126E+Ol n .o,e SEC 
SG••-7 .193£+01 AT .zu SEC •eZOU+Ol n .u, SEC s,---11 o91'tE+OO u .032 SEC -. uu+o1 IT • 'tl5 SEC 
SG--9 .U5E+Ol AT ,OH SEC -,UH•Ol AT .JZI SEC 
SG--10 .991£+01 AT .eoo SEC -.uu+o1 n .n, SEC 
SG••ll .zo11+02 AT .on SEC •e 19'tE+OZ n .011 SEC 
SG•-lZ .tUE+Ol n .ou SEC -.910E+Ol AT .o,z SEC 
SG--U .lUE+OZ AT .oJ, SEC •,1'4E+OZ " ,001 SEC 
SG--l't ,29U+OZ n .on SEC -.un+oz " ,311 SEC 
SG--1, .999E+Ol u ,139 SEC -.lJOE+OZ u ,OU SEC 
SG--16 Q89JE+Ol n .OH SEC •e 1Z7E+02 AT .309 SEC 
SG--11 ,UH+Ol AT .HO SEC •,U9E+Ol " .ou SEC 
SG•-11111 .917E+OO u .u, SEC -.101+01 n ,'21 SEC 
SG--111 • U9E+Ol " ,030 SEC •,lUE•Ol AT .JOI SEC 
SG--20 ,99Ht00 AT ,OJI SEC -.101+01 u .01 SEC 
SG•-Zl .uu+o1 AT .o,, SEC •,lHE•Ol n 1,011 SEC 
SG--22 .101£+01 n ,139 SEC -.l61E+01 AT • 7ZZ SEC 
SG--Zl .6,7E+OO n .u1 SEC •e llH+Ol AT ,311 SEC 
SG-•2" .1101+01 AT .1n SEC -,U9E+01 AT .101 SEC 
SG--z, .uu+o1 n .,1, SEC •. 7ta2E+OO AT .uz SEC 
Si-U , l63E+Ol n • 379 SEC -.IOOE+OO AT elH SEC 
SG-•Z7 ,7Z7E•OO AT .zn SEC •,HJE+Ol AT .. ,, SEC 
s,--za .uu+oo AT • 07ft SEC •el69E•OO n ,9'1 SEC 
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SG••Z9 
SG••JO 
SG••Jl 
SG••lZ 
SG••J3 
SG-•H 
SG••3' 
SG-•36 
sc;--37 
SG••H 
SG••J9 
Sl••ltO 
SG-ltl 
SG••ltZ 
st-o 
s,-u 
SG••ltS 
SG••U 
s,-u s,--,., 
SG••lt9 
H•-50 
H•-'2 
sa--u u--,, 
sc-" 
SG••'6 
H-'7 ss--,, 
H--60 
SG••U 
ss--6Z 
s,--u 

DET-22-103 
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.,ne+oo 
a617E+OO 
a37'E+Ol 
,ttHE•Ol 
,UIE+OZ 
,ZHE•Ol 
. nu +01 
• 308E+Ol 
,ZlOE+Ol 
,U7E+01 
,109£+01 
,UOl+Ol 
.,ou+oo 
,HH+Ol 
,47U+OO 
,9711+00 
,HU+Ol 
.'861+00 
, 7Z9E+OO 
,Hlfi+Ol 
,UU+Ol 
,U6E+Ol 
,ltOE+Ol 
a1'H+01 
,2061+01 
.u,1+01 
a211E+Ol 
.no1+01 
,HZE+Ol 
,HH+Ol 
,1181+01 
al 7'E+01 
.1101+00 

" ., .. 
" .,01 ,, 1,046 

" 1,046 

" 1. 0 lt6 ,, 1,007 
u ,637 

" ,416 
AT ,lt06 

" .u, 
u ·"' u .2,, 
AT .,11 
" .21, 
AT .011 
AT ,305 
AT ,UJ 
AT ·"'' AT .no 
AT ,46Z 
AT , 4 91 
AT .,.. 
AT ,601 
AT .u1 
AT .zn 
AT ,204 
AT ,004 
AT .oo, 
AT .oo, 
AT , 715 
AT ,171 
AT ,616 
u .u, 

TEST MT5 

SIC -.,sn+oo n ,JU SEC 
SEC -, 115E+01 AT .. ,, SEC 
SEC •,511£+00 AT ,Ollt SEC 
SEC •a519E+OO U .oz, SEC 
SEC •,UZE+Ol U .01 SEC 
SEC -.112E •oo AT ,192 SEC 
SEC •,37JE+Ol AT .u, SEC 
SEC •,391h01 AT .01 SEC 
UC •,UU+Ol AT ,J,Z SEC 
sec •a770E+OO AT .111 SEC 
SEC •a90E+OO AT • 7'J SEC 
SEC •,1'H+01 U ,111 SEC 
SEC •,06E+OO AT .u, SEC 
SEC -,UZE+Ol AT . n• SEC 
SIC •,5911+00 Al .,u SEC 
SEC •,16U+Ol U ·'" SEC 
SEC •, ZUE+Ol AT ,'20 SEC 
5EC -,1061+01 U ·"'" SEC 
SEC •,UU+Ol AT ,Hl SEC 
SEC •,1691+01 U oO& SEC 
SIC -.,zu+oo AT .u, UC 
SIC -.ou+o1 u ,600 SEC 
SEC -,HU+Ol AT .,., SEC 
SIC •,UOE+Ol U ,,.o, SEC 
SEC •,166E+01 AT ·"' SEC 
SEC •aU9E+01 AT .no SEC 
SEC •,ZHE+Ol AT ,Ul SEC 
SIC •,ztU+Ol U ,lU UC 
SEC •aJHE+Ol U , 1'6, SEC 
SIC -,HU+OO AT ,171 SEC 
SIC •,113E+Ol U , 716 SEC 
SIC •,lUE+Ol AT .1n SEC 
SEC -, 119E+Ol U ,503 SEC 

E.21 

nut~ 



TEST MTS 

ST•ESSE~ 

lOCU ION CHANNELS 

l )fl ,s,---1 I .... COtlCIIINIO STIFSS • •,70ZE•Ol ar ""' . 6,9COI-OI 
0 CNOT AVAIL,I .... HOO' STIESS • l ,Z 131•01 U TIIIE • •,tOOE-OI 

37 cs,---z I IUI UIAL STUSS • 4,04JE•Ol AT TIIIE • •• ,001-oz 

0 CNOT AUllo I "A I lf'401NG STIISS • lo 714E•Ol U Tl"I • ,.uo1-01 
0 CNOT AVAIL, I 

lOCU lON CHANNELS 

z " csc--z, I .... COIIIINfD HUSS • -, ... 11•01 " Tfllf • 7,0lOl•Ol 
0 tNOT AVAIL,1 .... Hoo, suns • •I, UZE•')O " Tl"f • I I JJOl•Ol ,. csc--i. I IUI UUL STIUS • -z.nu•ot u Ttlll! • 1.1101-01 
0 CNOJ AVUL.J "Al HNOINC STIESS • z. ,Hunt u '"'' . • ... 01-01 
0 CNOT AVAIL,1 

LOCU ION CHANNELS 

J 60 , s,--n I IUI CONIINID ST•ISS • 4,tt4f•Ol AT TIIII • J, 1901•01 
0 CNOT &UlLol .... Hoo, suns • 1,Utf•OO n Tflll • J, HOI-Ol 

u csc--z• I ,. .. UUL n•rss • z.nt1•01 u Tlllf • J,7'0l•Ol 
0 CNOf AVAU.1 ..... HNDING STUSS • Zol 7'E•Ol u Tl"I • J, llOl•Ol 
0 CNOf AVAILol 

LOCATION CHANNELS 

4 6Z csc--n I IIAI CONlfllfD STlfSS • •4,JTU•Ol " TIIII • 1,UOl•Ol 
0 CNOT OUL,I ,. .. HOO, STIUS • •lo04ll•OO " TIIII • 7,UOl•Ol 

f,) cs,-u I ,. .. uu1. suns • •ZoHOE•Ol u Tllll • 7,UOE•Ol 
0 CNOJ ,van., .... u .. 0111c suns • Z,4'61•01 u Tflll • l ,OJU•OO 
0 (NOT AVAIL o I 

lOCU ION C HANNI LS 

' •• c sc--n I ..... COIIIINID STIISS • •JoUOl•Ol u ftlll • 1,UOl•Ol 
0 CNOT AUil o I .... HOO' STUSS • 6,e,Ol•OO u TIIII • ,,HOl•Ol 

6, csc--,o I NU UUL STlfSS • ZoUH•OI u Tllll • , ... 01-01 
0 CNOT AVAIL.I .... u .. 0111, snns • Z,4ZOl•OI u Tl"I • 9,,,0f-01 
0 tNOT AVUlol 

lOCU ION CHANNELS 

6 0 CNOT AUILol ,. .. C0~9IN1D STlfSS • 1.,,u.02 u Tfllf • l ,046UOO 
66 cs,--u I .... HOO' suns . Jo905f•Ol &T ""' . l o04U•OO 

0 INOJ AVAIL .1 IIU UIAL STlfSS • 1.JOZE•OZ " fflll • l oOUE•OO 
61 cs,-~u I .... 11110, .. , suns • z.Ulf•Ol n Trlll • 1.010£-0l 

0 CNOT UUL•I 

LOCAi lrJ~ CHAIIINElS 

0 C NIJJ AVAILol ..... co11,11110 s,,,ss • J,'HJt•OZ H T Tllf • 1,046E•OC 
bl tSG•-JJ I "" HOOi' suns . llo116lE•'l1 AT f(llf • l oOHE•OO 

0 CNOT AVAIL.I .... Ul&L SUESS • Z,lZCE•O? H Tf"E • loOHE•OO 
bll 15'•• 3' I NU 8''10PIG STIFSS • l obZCfHll n T t"E • 8,8CIOE•01 

0 OOT AV&llol 

lllC U I 0111 CHANNELS 

8 0 CNOJ AVAIL.I NU CO,.SINEO STlfSS • -1.ZZJf•OZ " T(llf • ,.001-01 
11 C Sl.••U I .... HOOP STIUS . Z.1JCl£• 1ll n TIii£ • 4 • 1101-01 

0 (NOT AVAIL.I .... UUl SUESS • 7.130£•1)1 " TIIIE • 4o 710f•Ol 
70 CSG••U I .... IIIIOINC STIESS • 11,UOf•'ll " Tfllf • 4,UOE•Ol 

0 CHOT AVAIL .I 

LOCATION CHANNELS 

Ii 1l cs;--n .... COIIIINfO STtfSS • 6.7151•01 n Tflll • 4 o060f•Ol 
7J CSG--JI I .... Hoo, STIUS • 1,05U•Ol n 1'f11E • 4,0701•01 

0 CMOT OU Lo I .... UUl STlfSS • J.,ZtE•Ol u Trllf • 4,0701-01 
H C SG-·H I .... llNOINC STlfSS • J.I09f•Ol AT Ttlll • 1.3101-01 

0 CNOT AVULol 
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LDCUION 

10 

LOCATION 

l1 

LOCATION 

lZ 

LOCATION 

u 

LOCATION 

I~ 

LOCATION 

u 

LOCUIOII 

lt 
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CHANNELS 

1' ISC--40 I 
76 1s;--,1 I 
77 I s;--•z I 
78 cs,--o I 

0 INOf AVAllol 

CHANNELS 

7' c sc--44 I 
0 INOf AVUlel 

10 csc--o I 
0 INOf AVULol 
0 INOT AVAIL o I 

CHANNELS 

II ISC••46 
u ISC••H 
u ISC•-41 
14 ISG••49 I 

0 INOT AVAIL.I 

CHANNELS 

" 1u--,o I 
0 INOf AUILol 

u csc--u I 
11 csc--,1 I 

0 INOT A'Ullol 

C~ANNflS 

1111 I SG-•541 I 
0 INCi AVAIL,! 

6Q I SG·-~5 I 
0 (liOT IYAllel 
0 INOT AVAIL el 

CH&r.~ELS 

QO ISC--H, I 
91 15'--'7 I 

0 INOT AUil.i 
q3 cs,--59 I 

0 INOT AWAllel 

CHANNELS 

en 1s,--110 

" fSC••fll 
96 ca--u 
97 ISG••U I 

0 INOT AUil ei 

TEST MTS 

.... CO"IINU STlfSS • -,.,n1•n1 " ""I • 1.1101-01 
IIU Hoo, STIUS • -4.00E•OO " TfNf • •• 4101-01 .... UUL STlfSS • •loHH•Ol AT Tt•I! • fleUOE•Ol .... HNDINI ST1f$S • ,.o,ouo1 AT ftNI • 1.uor-01 

.... CONllt lll!D Sfl fSS • •1.40H•Ol AT ""' . ,.,001-01 .... MOO, STlfSS • -1.ozuo1 u TIIII! • ,.,001-01 , ... All&L SflllSS • -,.1on•o1 " ftlll! • ,.zoo1-01 
11&1 HNOIIII suns • JoUOl•Ol " TfNI. 4 • 1501•0 l 

.... C01'8111f0 HIISS • -•.on•ot u ftNI • ,.1101-01 
IUI HOO, SUESS • •leUOhOO u ''"'. , ... Ol-01 , .... UUL STIUS • -1.401£•00 AT ftlll • 1. ,.01-01 .... HIIOINC STlfSS • 4el6H•Ol AT 'ii Ill • 4 .1101-01 

.... COIIIINIO STll!SS • •loJIH•Ol AT TIIII • , ... Ol-01 .... Hoo, suns • •I.OUE•Ol " TINE • 4o010l•Ol .... UUL STlfSS • •l,UtE•Ol AT ""• . ,.0101-01 .... 111to11tc suns • 1.H4l•Ol AT u•r • ,.0001-01 

,. .. tO"~tNEO sr,,ss • 7.JZH•tH u ffll!f. z.0,0£-01 
t1U MOO' STIH5 • l.99CE•Ol lT Ttllf • 2 .OH,E-01 
IU I UUL STRFSS • 6,flllf•Ol H rr•1 • z.0~01-01 
l"U HNI\ING suns . ZeZ47E•Ol AT fTII!( • 1.z,01-01 

110 CONIINED STl(SS • leZICE•Ol u Tri!£ • 4 • OOOF-ClJ 
l"U HO"l' SUE'5S . l.ZlOE•Ol u ff"E • ,.oooE-O> .... UUL ST1ES'5 . 1.07Cf•O~ u Tl"E • ,.oooE-o> .... IEHOING STIFSS • ,.1'1£•'l\ H fl •f • ,.ooof-OJ 

.... CONIIN!O STIES$• ,.HIE•Ol H ''"(. 7.i,01-01 .... HOO, ST1E5S • 4e 1'9E+OO " r r "E . I• HOE•O I 
l'IU UIAL STIUS . l. UflE•Ol u Tl"( • ,.,,01-01 
IHI IFNOING SUESS • •,619E•Ol IT fl"f • 7 e 16CE-OI 

E.23 

nut~ 



TEST MTS 

•osnu CHANNELS l'•JNCl"LE STIUS SHEU S1'FH SUESS INUNSITY 
IIIN .... "IN .... IIIN .... 

1 1 ISl•U 
l I Sl•ll -9 • OH E +O l 1.ceo,;+oz J.76U•Ol ,.zur:+01 1.6191+00 1.oeOE•OZ 
J CSl•IC 

•ourh CMAIINHS PIINClPU SUESS SHEU suns STlfSS tNUNSUY 
NIN .... "IN IUI NIN .... 

z 4 I Sl•lA I 
0 INOT Al/All.I •• IOSITTf CONPONfNT 'tOT AVUUIU " 
~ ISl•ZC I 

IOSHH CHANNU S l'UNCl"lE SJIISS SHIU suu~ sr•1ss INTENSITY 
IIIN .... NIN .... l'IIN .. .. 

J fl u•-u 
7 ISi-Ji -z. IOU +OZ l.104f•Ot ,.9Z91•01 1.1U••Ol z. UH+OO J.l04f+Of 
I IU•JC 

IOSl!UE CHANNELS ,.INClPLf STIISS SHIU SUEH SUESS INTfNSlU 
NIN .... .. ... IUI IIIN .... 

' 9 cu-u 
10 cs•-o -9.ZOJE•Ol 9.9Z4£•0l 4 ... u-01 ,. ,.,, •• Ol z.0111+00 l.071f+OZ 
11 I S1•4C 

IOUJTI CHANNELS ,UNCIPLE suns SHIU SUfH STIISS INTENSITY 

"'" .... IUN .... '"" NU 

' 1l cu-u 
l) C Sl•,e •'J.ZIZl•Ol 7.~Ul•Ol z.zo1-01 J.1'1!+01 lo 7UE+OO 7.'JIH•Ol 
14 I S1•5C 

IOSETTf CHANHUS ,u111c1,lE suns SHEU STIUS ST•1ss INTINSIJY 
NIN IIU NIN 1111 I NIN NAI 

fl 1' u•-u 
16 cs•-u -,. Hll +01 9e lllf•Ol 1.ou1-01 4.ZOTF+Ol 1.9741+00 9, lUE•Ol 
17 I S1•6C 

IIDSfTTf CHANNELS ,11111CIPLI SUESS SMEU SUFH sr•1ss INTENSITY 

"'" .... IUN "., NIN IIU 
1 LI I Sl-7A 

19 'S1•11 -J,J661+0Z z,,9lf•OZ Ze4'6E-Ol ,. '111'+01 ,.uu•oo l,J6flf+OZ 
zo I S1•7C 

IOUTU CHUINHS Pl l NC I 'L ( suns SHE.U suns SUESS INTENSITY 
NIN IUI IIIN .... NJN "" • H ISl•U 

2l ISl•U •• tOSElTE C0"'0"''"'' 140T lVULAllf n 
2l INOf FOUNO 

aOHTH (H,oeliELS PllNCl'LE SHESS S'ifAI STlfSS SUESS 1 NTENS ITY 

"'" .... "IN .. , .. "IN "'. 
9 ~ 4o INJT fOUIID 

Z'J 1\1-91 •• IOSETTE COIIPO~~~T .. ,,, lYAllAILE •• 
lb IS t-9C 

ltOSI TT E C>UIINHS PIINCIPLE STllSS SI<(•• sr1r~~ STIESS INTENSITY 
NIN ,u NIN , ... "IN "IU 

lC Z1 I SR-lOA 
ze ISll-101 -Z.LIH•OZ i .,11u+oz 9,1191-01 6, 11"1! +01 J.197f +00 l,'8H+Ol 
zq ISR-lOC 

ROSETTE CHANNELS Pl INC l'L E STIES$ SHEU sons STlfSS lNT(NSlTY 
!IIN IIU "'" •U I IIIN .... 

11 30 ISR•llA 
]l 15,-11, -z, fl79E •OZ J.llll'•Ol 9,986(-01 9.161E•Ol ,, u,E •OO 3,ZllE•OZ 
Jl ISl•llC 

10SlHI CHANNHS Pl lllC IPlE STIUS SHU• SUFSS STIESS INTENSITY 
IIIN IIU "'"' IUI NIN l'IA I 

ll u ISl•lU 
34 I Sl•UI -z.e,,uoz z ... 90f+OZ J .u,r-oz &, lJH+Ol J.'491+00 z.nJE•cz 
n cs•-uc: 
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SENSOR IO 

PT•17 
Pf-18 
Pr-19 
PT-20 •---1 
A---2 
•---l , ___ ,, 
PT••Z 
PT--3 
PT••lt 
PT--6 
PT--7 
PT--8 
PT--9 
PT-10 
PT-11 
PT•lZ 
PT-13 
PT•H 
PT-1S 
PT-lb 
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PIU VALUE 

.zoae+oo AT 
,Zl3E+OO AT 
.190E+Ol n 
.16bE+03 AT 
.7~bE+OO AT 
,530E+OO lT 
, 189E +00 AT 
• 6HE+OO AT 
,281tE+Ol lT 
,b01E+Ol AT 
,ZlOE+Ol lT 
,121E+Ol AT 
• l lOc +•)l ,r 
,17ZE+Ol AT 
.11oe+o1 AT 
,bHE+OO AT 
,106E+Ol AT 
• It 1lE-01 AT 
,lltOE+Ol AT 
.111e+o1 AT 
.41tltE+OZ n 
e513E+OZ AT 

TEST MT7 

.608 sec 
,H5 sec 
,lH sec 
.ltOl SEC 
.eoo SEC 
,626 SEC 
• It 37 SEC 
,71Z SEC 
• zu SEC 
.HO SEC 
.1 eo sec 
.~zz SEC 
,bOb SEC 
.397 SEC 
,397 SEC .,oz SEC 
,253 SEC 
,203 SEC 
,ltOO SEC 
• ltOl sec 
.0,1 SEC 
,Oltb SEC 

E.25 

"IN VALUE 

•e69H-Ol AT ,Z96 SEC 
-.116E+OO AT .010 SEC 
-,HlE+OZ AT .oo, SEC 
-.H,e+oz u .oo, SEC 
•,8Z7E+OO AT ,8H SEC 
•,57ZE+OO AT ,729 SEC 
-.251E+OO AT ,307 SEC 
- • 616£ +00 AT .uo SEC 
-. 3't8E+Ol AT ,HO SEC 
•e377e+Ol AT .z33 SEC 
-.Z05E+Ol AT ,187 SEC 
-,ll8E+Ol AT .561 SEC 
-,HOE+Ol AT ,HO SEC 
•eZZ'tE+Ol AT • Hl SEC 
•e 136E+Ol AT .. '951 SEC 
-.8'tOE+OO lT • "51 SEC 
-.1'•U+01 AT ,273 SEC 
•,660E•Ol AT .57b SEC 
•, 181tE+Ol AT • ltlt8 SEC 
-.zue+o1 u .,,o SEC 
-.968E+02 AT eb37 sec 
-.95"E+02 AT ebl9 sec 

nut~ 



TEST MT7 

SEhSOa 10 "U VALUt: IUN VALUE 

SR-U .2111e+o1 ,, ,8Z6 sec -,ttllE+Ol AT .... 6 SEC 
SR•ll e13lt•Ol ., 1,097 SEC •,ZZOE+Ol u .... , SEC 
s1-1c , 7Het00 ,, .11 H SEC - , tlt,IE +00 " .516 SEC 
SA-ZA ,ttt,IE+Ol ,, • 732 SEt -, lt\ZE•Ol " ,101 SEC 
SR•ZC ,7HE+OO ,, .n1 SEC -.nee +oo AT ,ot\9 SEC 
u-u ,7551::tOl AT 1.079 SEC -,llZHOZ u ,6t\7 SEC 
51•31 el06E+Ol ,, .1151 SEC -.9t\Oi+OO AT 1.ou SEC 
S1•3C .11,E+o1 ,, .137 SEC •, Ut,E+Ol u , 796 SEC 
SR•t\A ,Z90E+Ol ,, , 782 Ste - , tt07E +01 u ellt\5 SEC 
sa-,u e910E+UO IT .996 SEC -.105&+01 u .zu SEC 
U-t\C e895E+OO AT ,9t\l SEC -. u,e+o1 AT ,67t\ sec 
S11•5l ,ZHE+Ol " ,6ZI SEC -,Z03E+Ol u ebt\1 sec 
SR•H .uoe+o1 ,, ,6Z7 SEC -.nu+oo AT ,662 SEC 
sa-,c olUE+Ol AT .569 SEC -.uu+oo u .870 SEC 
!'-6' • 3ZlE+Ol ., ,833 SEC -,ZZOE+Ol " .,i.. SEC 
u-u , l HE+Ol AT .,,1 SEC ·• UlE+Ol " .799 SEC 
Sll•t>C ,136Et0l AT ,950 SEC •,15H+Ol IT ,91U SEC 
S11•7l ,9116E+Ol ,, .a .. , sec -,U6E+Ol u ,6t\t\ SEC 
Sll-79 ,9t-U+Ol " ,lt\6 SEC •,638E+Ol u ,121 SEC 
Sll-7C , 7161:+0l AT ,ltt& SEC -.nu+o1 AT ,116 SEC 
sa-ea ,119E+OZ AT ,70t\ SEC •,UOE+OZ 4T , 733 SEC 
SA•8111 ,lOU+OZ u • 702 SEC •e lOIE+OZ u • 73t\ SEC 
SR•IIC el78E•Ol u .703 SEC -.1169E+Ol " ,736 SEC 
S1•9A ,IIOlhOl ,, • 3 911 SEC -.790£+01 u ,856 SEC 
SR-98 ,537E+Ol AT ,397 SEC •,U3E+Ol AT , 783 SEC 
SR•9C ,tt65E+Ol AT .uz SEC •, 37,t+Ol AT • 712 SEC 
SR• 1 OA ,IIUE+Ol AT ...... SEC •,696E+Cll AT ,713 SEC 
SA-108 ,45ZE+Ol AT , 842 SEC -,512E+Ol AT l, 110 SEC 
SA•lOC ,H7h01 AT ,95Z SEC •,ZhE+Ol " 1,109 SEC 
SA•lU ,1He+oz AT ,391 SEC -, 708£+01 AT ,bZ6 SEC 
SA-118 ,647e+Ol AT ,390 sec •eUH+Ol u ,956 SEC 
SR•llC ,Z63£+01 ,, • 567 sec •,ZHE+Ol u ,169 SEC 
Sll•ll A ,9,ZE+Ul AT e•HO sec •,8ZZE+Ol u 1.010 SEC 
SR•lZI .695E+Ol AT ,tt69 sec -,6o9E+Ol AT ,90Z HC 
SR•l ZC ,501E+Ol AT , 9lt, SEC -.4a7e+Ol u ,905 SEC 
s,---1 , l09e+Ol AT • 934 SEC -.un+o1 AT ,Sbl SEC 
SG•••Z ,133E+01 " • 93" SEC -,108e+01 " 1,12" SEC 
SG---3 ,l2bE+01 ,, .)Oat SEC -.11ze•o1 AT ,HZ SEC 
SG---lt ,105£+01 AT • 3'1 sec -.767t+OO AT .en SEC 
SG---, ,173E+Ol AT . "' SEC -.1ue•o1 AT • "86 SEC 
SG---b el06E+Ol AT .!118 SEC -.913E+OO " ,323 SEC 
SG---7 .zoH +01 AT ,301t SEC •eZOH+Ol u .01 SEC 
SG·--1 ellbE+Ol AT olblt SEC •,97U+OO AT • '38 sec 
SG•--9 ,1'1E+Ol " • ,11 SEC -. lJOE +01 " • 488 SEC 
SG--10 ,8HE•Ol " ,241 SEC -.ioze+oz AT ,785 SEC 
SG••ll .lZH+OZ ,, ,'19 sec ·, lb8E +OZ IT ,OZ SEC 
SG--lZ , llOE +OZ IT , 1'1 SEC - , lOH +OZ " • 57' SEC 
5G••l 3 .270E•OZ AT .i,z SEC •,ZZ7E+OZ IT • 45 7 SEC 
SG••l tt ,303E+02 AT .1,0 sec -.H9E+OZ AT .391 SEC 
SG--1' ,HlE+OZ " ,918 SEC -.llZE +OZ u .1 u sec 
SG•-16 ,12ZE+OZ AT • ~Zl SH -,899E•Ol AT 1,008 sec 
SG--1 7 ,179E+Ol AT • )09 sec -.uze+o1 AT 1.112 SEC 
SG••l8 ,980E+OO AT .3btt sec -,lZlt+Ol AT , 4b 3 SEC 
SG--19 .l73E•Ol H • l "6 St:C -,lOH+Ol " ,5ao sec 
S<.•-:o ,BlZE•OO IT .620 SEC -. 936£+00 " , 575 SEC 
SG--Zl ,Uh+Ol IT • 7';7 sec •,ll!IE•Ol AT .1 73 SEC 
SG--Z Z o lblE+Ol " .632 SlC -.lOU+Ol " ,904 SEC 
SG--Z l dZH•OO IT ,63b SEC •,b87E+OO AT ,601 SEC 
SG••Zlt ,lOH•Ol AT 1,002 SEC •,lOH+Ol AT , 776 SEC 
SG••Z, .ll3E•Ol Af .H7 SEC -,889E•OO " 1 ol3l sec 
S1i·-2t: ,153£•01 AT ,H7 s c:C -.llbc+Ol " 1.122 SEC 
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St---27 
SG--28 
SG--29 
SG-•30 
SG--31 
SG--lZ 
SG--33 
SG--34 
SG--1' 
SG•-lb 
H,--37 
SG--38 
SC,--39 
SG--ftO 
S l,••ft 1 
SG••ftZ 
SG••H 
SG--H 
s G--4' 
SG••ft6 
SG••H 
SG--48 
Sll--49 
SG--50 
SG•-52 
SG--'3 
S G·-5'. s,--,, 
SG--H, 
SG--'7 
SG·-~9 
SG--60 
SG--61 
S<,--02 
SG--63 

DET-22-103 
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• lOH +01 
.12ZE•Ol 
.99bf+OO 
• 776E+OO 
,ftZ6e+Ol 
o513E+Ol 
,152E+02 
, l8zt +01 
.t>Z7E+Ol 
.276.E•Ol. 
oZ37E•f\l 
.8t>l~•OO 
,t,Ol)E+OO 
, l HE •01 
obObE+OO 
o277Etul 
oHlE+OO 
e1'9E+Ol 
o l63E +01 
,9Be+OO 
.889£+00 
olZH•Ol 
o909E+OO 
.3b6E+Ol 
.358E+01 
olllE•Ol 
.zz U+Ol 
,ZHE +01 
ol53E•Ol 
.olbE+OO 
ob83t+OO 
.llOE•Ol 
.l OH +01 
.1 HE +01 
.'tblE+O<, 

AT oi05 
Al • 717 
AT olH 
AT 1,007 
u 1,19b 
At 1.1z9 
u 1,1cn 
AT 1.149 
AT .670 
AT .511 ,, .13b 
,r • !!,ll 
AT • ft90 
AT .uo 
AT .652 
AT o 1'1 
u ,760 
u ,o\69 
AT • 650 
AT 1,1'0 
AT • 7 30 
u 0682 

" • 712 
u .916 

" ,618 
u ... 73 
AT ,7b9 
n , ft 51 
u ,0)2 
AT • 2 711 
u .191 
u .21s 
u .301 
u ,315 
u • 3 t,8 

TEST MT7 

SEC -.911£+00 AT efl6ft SEC 
StC -olOU•Ol 41 • b 14 SEC 
sec -. 709£+00 AT 1.191 SEC 
SEC -, 13 7E+OO AT alU SEC 
SEC -,6HE+OO U , 292 SEC 
SEC -,790E•OO U .oo, SEC 
SEC -,Z61E+Ol AT .)49 SEC 
sec - ol 12£ +01 At ,544 SEC 
SEC •,OOE+Jl U eb51 SEC 
SEC •o352E+Ol U .402 SEC 
sec -.u,e+o1 n .680 SEC 
SEC -. 73H+OO U .,10 SH 
sec •,997E+OO AT 1.ou SEC 
sec •olbZE+Ol U .439 SEC 
SEC -.UftE•OO U .,20 sec 
SEC -.165£+01 U . ,u SH 
SEC -.on+oo u • 7 84 SEC 
SEC -.19lE+Ol U .929 sec 
SEC -. lOE•Ol AT .1,, SEC 
SEC -.noE+oo n .1,2 SEC 
SEC -.1031:+0.l U • 7'3 SEC 
SEC -.1'6E+01 U laH9 sec 
SEC -.790£+00 AT .110 SEC 
sec -,lUE+Ol AT .616 SEC 
SEC -.416E+Ol U .921 HC 
SEC •,U9E+01 AT ob04 SEC 
sec -.1Z9E+Ol IT .9z2 sec 
HC -.269E+Ol U . ,u SiC 
sec -.llbE+Ol AT .on SEC 
SEC -,lllE+Ol U .012 sec 
SEC - o lZOE+Ol U .ooa SEC 
SEC -.868E+OO AT .590 SEC 
SEC -.108E+Ol AT .ze, SEC 
sec -. lOftE+Ol U .bqO SEC 
sec -.ene+oo u • 781 SEC 

E. 27 
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TEST MT7 
SttE\SES 

l,,,n,o .. c,u1t111H s 

h 1~,---1 I "'· ,o~IINEO st•ESS. •4ol4JE•Ol " T IIIE • 5 • UOE•Ol 
0 O,Of AUil. I ,. .. l'li0' STllSS • lo lllhOl " Tllli • 9. UOf•Ol 

H 1s,---z I ,. .. .u UL SUESS • l. 71Dl•Ol lT T 111£ • 9e HIJl•Ol 
0 IN01 IYAlle I "A I ll,.DIN5 STIUS • 1.7411 .. 01 &T f 1111 • 5•6901-01 
C, INOT n,n.1 

L<JCIIIO!t CHA'INIHS 

l " I s,--ZJ I 1'111 tOIIIINtO SflfSS • 3.lOlf•Ol " TIIIE • &.OOZE•OO 
0 (NOf &Ullol .... HOOP STlfSS • ,.nu•oo " fll'E • l.9'0f•Ol ,~ I SG-•H ' .... UUL SUESS • l.9JOl•Ol &T TIIII • , • .,01-01 
0 INOT AUil. i " .. UNOINI $111:SS • 1.uo£•01 " f 1111 • 1.oon•oo 
0 INOT avaa.1 

LOC&T 10N CNANNfl S 

) 60 I SG-•Z, I PIU COIIIIHID sr•1ss • 4 •••U •Ol ,, ""' . 5.UOf•Ol 
0 INOT &Ullo I .... HOOP suns • 1.ou1to1 ar ,1 .. 1. ,.uo1-01 

u ISG-l& I l'IU UUL SflfSS • J.,,9£•01 ,, fllll • ,.uo1-01 
0 INOT AWAILol IIU HNDIN5 STIUS • loHOl•OI " TIIII • 1.0,zttoo 
0 INOT AUil. i 

LOCATION CtUNIIILS 

• bl I SG--lf I 11&1 (l,IIIINiD sr•1ss • lo7ZU•OI " 'lfll • 1.1101-01 
0 (NOT AUil, i .... HOOP STIUS • ,.un•oo " Tl"E • lolHl•OO 

6) u,-u I "" UUL S11ESS • loOU•Ol " 11111 • lelHl•OO 
0 INOT AVAIL.I PIU llHDIN5 STIESS • z.00JE•o1 " ""' . 701901•01 
0 (NO! AVAIL. I 

LJCUl(llt CHA,.NEL S 

' 64 ISG-•l9 I PIU C0f1IIH1D SflESS • J,OHE•Ol " Tlfll • 1.,101-01 
0 1111:n n, n., IIU HOOP sruu • ,.,o&E•OO " T 1111 • loOIOf•OO 

115 I SG-JO , .... UUL SUESS • lolUE•Ol " Tll'I • 1.0101•00 
0 INOT AV&ILo) ,. .. 81N01HI JTIESS • z.11u•o1 " TINE • foUOl•Ol 
0 (NOT AVAIL, I 

l:JCATIOII CHANIIHS 

I) 0 INOT A'IAIL,1 IUI CO"IINEO ST•ESS • l,7'H•OZ " TINE• lolZH•OO 
'>6 I SG-•H I .... HOOP STIUS • 4o460E•Ol " t! "E • lolZU•OO 

0 INOT AUIL,1 "'' UUL STtfSS • l ,417E•OZ ., 11111 • lolZll•OO 
111 1u--u I 

"' I 
etMOING STl!SS . ••Z6ot•OI " Tll'IE • 4o6ZOE•Ol 

0 INOT AVAIL.I 

,, I N"ll II/AIL.I "" ru~ar11co sr•t~S • 4,t,!>Of•Ol ,, I 11' < • ,, !'lh•OO 
t 3 I St.••33 I "'. .. CIIP )TUSS 7.70U•Ol aT TI "t • lol9'H•OO 

,) , .. o, hlll,1 11' I u 1.a.L su~ss • Zo~b1~•1)l at TI l'E • l,l95Et00 
~~ IH,·-H I .... t, .. JlliG STHS\ . L • ..i~•E•OZ " TIP'~ • l.19oE•OO 

': 
'" lf 

HUL.I 

l JC & 1 I JI\, CH.I, "ll;f I~ 

e (I HnT 
'"' ll .1 " .. (U"lil11ttO STlfSS • 1,•Hl~•OZ u TI Plf • 6.700E•Ol 

71 1SC.••3b I ,u, klC.P \THH • Z,7ZH•Ol at T l"f • ll,7ZO(•Ol 
0 PrnT OHL.I ••• UUL SUESS • ~.071E•04 " T fl'!E • 11.1101-01 

70 I SG•-U I "I.U 'ENOhG SUESS • lelO.,E•OZ " TI PIE • b,700(•01 
0 INOT O&IL, 1 

lOCATIOII C'4ANNfL' 

9 1Z I SG•-J7 I .... COP111Nf0 STIES$• 7o760E•Ol " TIii£ • 7.)601-0l 
1J ISG••H I ,. .. HOOP SflfSS • 9.UlhOO " flNf • 609601•01 

0 INOT U&IL,1 "" UlAL SUESS . Jo040E•Ol " HIil • Clo960l•Ol 
74 ISG-39 , .... lfNOIHG SJUSS • 4, 739E•Ol " T Jfll • 7,JtaOl•Ol 

0 I NOT &VAIL.I 
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lOC6'1"1"4 

10 

lOCUJON 

11 

l 'l( if ICIN 

ll 

lOCU ION 

1J 

l ocar ,,,,. 

1• 

l'll•TI )N 

I~ 

lOCITION 

lb 
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CH&NNfl S 

1' is,--•o 
h csr.--H 
71 15'--•z 
79 cu-o I 

0 1110, .U4lloJ 

CHANNf\S 

79 cs,--.. I 
e 1110, AUil. I 

110 I SG--0 I 
0 ll•OT U&ll o I 
0 INOT i'Hllol 

C14&101HS 

Ill u,--,11 
Ill cs,--,1 
8J ISG-'8 
11• CH,--•• I 

0 111:JT U&ll ol 

CHANNELS 

e, cs,--,o I 
0 INOT AW&IL.t 

llfl csc;-,z I 
117 I SG--'3 I 

0 !NOT &YUL.I 

C"4A1tN1LS 

'" 1Slt••H I 
'.) I ~flt OAll.1 

J Ii ISC.••H I 
C. I '-OT AVlll,1 
v l"''lf AVAIL.I 

(HA"4Nt l S 

9(' ISG·-~t, 
'- I ISG••H I 

.J I "40 r Ulllel 
93 ,s,--~'i I 

0 It.OT &V&ll,1 

CHUINHS 

H ISG-·flO 
9) ISG--61 
9'\ ISG--">l 
91 ISG--&J , 

0 th OT AV& IL .I 

TEST MT7 

l!A I COl!IINfD s nus • e..llH•Cil " TINE• l. HOt-01 
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94 csc.--tio -i, cs,--u 
96 csc--u 
91 cs,--u I 

0 INOT AVAIL, I 

TEST MT2 

IUI COIIIINfD STlfSS • ,,UU•Ol IT Tlllf • J, lJOf•OI 110 1400, suns • J,HU•OD u TI•C • 1,,00(-0I 11.U UUl STlfSS • l ,Z97f+Ol 
&T ""' • 

1.,001-01 IIU HNOINC suns • 9,lHf•Ol AT TINI • J,UOf•Ol 

IIU COIIIINfO STIISS • 6,1191•01 " tr•I • S,UOf•Ol ,. .. Hoo, STlfSS • ·•,Hlf•f)O u f lllf • 1,1101-01 .... UUl Sft(SS • -J,HOE•Ol AT fllll • 1,1101-01 .... HNOINC suns • S ,607E•Ol AT T 1111 • ,. 7101•01 

IIU COIIIINfO STlfSS • •• 1,01•01 n rr111 • 1,0lJE+OO 

"" Hoo, suns • l ,07U•OO n THIE • S,160£•01 .... Ul&L suns • 6,90U•oo u Tfllf • S, l60E•O l .... H~OllllC STIUS • •• HH•Ol u Tflll • 1,0UE+OO 

NU COllltNfD STlfSS • -1.u,1+02 n Ttlll • 6,UOE•Ol .... HOO• suns • I, 7J9E•OO AT T 1111 • J,HOE-01 .... UUI. snus • Z,91JE•Ol AT TIIII • J,HOE-01 .... lfNOING STUU • I, '26E•OZ " ''"'. 6,JZO(•Ol 

.... co11~r111ro sr•~ss • 9,002f•l'.ll &T ff llllf . 9,CZOf•Ol .... HO'lP HlfH • •l,9Ul:•'ll &T Tl 1111£ • 8,HOl-01 ,. .. Ul&L SUESS • •6,lUE•"t u T ( IIE • 11, a;or-01 ,. .. 8flllOtlllG STRfSS • l, 72C(• :Jt u Tlllf • 9,020(-0l 

,. .. co"~llffD ST•ESS. 1,\l7E•01 " , r "£ . 1.,oof-OZ 
"'· H0111 ~UES5 • l,'37E•"' " Tfllf • 1. ,ooE-oz ,. .. UI &l suns . 4, 7CJU•Ol " Tl "E • 1. ,001-oz 

"" lflllOING ST-,SS . J, 7ti7E•Dl " TJIH . 5,HO(•Ol 

.... CDll8tNfO SUESS • -,.z,71+111 H T t 1111£ . 9,1100(-01 .... HOO' SUEH . •,OCU•OO &T Tt"f • l eOU(+OO .... UUL su,u • 1,JUf•Ol u ""' • I ,06'l•OO 

"" Cll!NOtlfG SUBS . ,.,1u+o1 " TJ•E • 9,llOOf•OJ 

E.41 

nut~IJ 



IOHJU CHAHNl!l S Pl I HC 1' LE 
111N 

l l 10-u 
l ,u-u -1,HZE+Ol 
) C Sl•lC 

•osen1 CHANHHS PUHC1Pl( 

'"" l 4 I Sll•ll I 
0 IHOT AVAIL,1 

' ISl•ZC I 

,ou,u CHANNEl S 'I INC IPL E 
IIIN 

) b cs•-u 
1 CSl•H -1. lUE•OZ • ISl•JC 

IOSE TTE CHAHNHS ,tlNCIPlf 
IIIN 

" 9 CSl•U 
10 I Sll•O •9.lUf+Ol 
11 I S1!•4C 

IIOHfTE CIUNNHS PIIINCIPLE 
NIN , l2 CSll-,A 

1J cu-,e •I, JU( +01 
H C S•·,C 

IOSETTE CHANNELS ,a lNCIPll 
IIIN 

6 u C SI •IIA 
lb Utl•bl -9.lJllf+Ol 
17 1u-11c 

IIOSfTTI CHAHNHS ,-IHClPl( 
PUN 

7 11 C S1•1A 
1' I S11•71 -4.UH•OZ 
zo cs•-1c 

•OHffE CHAIINflS ,11NC IPlt 
"IN • Zl csa-u 

ll CSll•U -).Ul( •OZ 
ll IH•IIC 

~ OS Ef h r tUNh fl\ "IHCIHl 

"'"' q H I SI·~• z, IHl•99 -l.lOOE•Ol 
lb I SA•'lC 

IIOH f TE ll'ANllflS Pa 11,c l H l 
MIN 

10 Z1 ISll•IOA 
zr, ISl-lCI -l,1lU•Ol 
l9 I U•lOC 

IOH ft f OUNNf LS Pl INC I'll 

11 lO 
"IN 

ISll•lU 
l1 CU•lll ·l ,UH •Ol 
ll I Sl•llC 

IOHJTE CHANNELS PIINC1Hl 

"'" tl J) I Sl•lU 
H CSl•IZI -J.'34f•OZ 
1' ISll•IZC 
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TEST MT2 
AOSETTft 

S JIBS SHE Al su,H 
l'U l'I IN "I I 

1. ,uie.oz l, U&E•Ol ,,,,011:•0l 

SUESS SIIUR STUH .... "'" IIIU 

•• •os(Jf( COIIPONfNf lfOf 

STl(SS SHEU STaFU .... l'IIN "'" 
Z ."7Jf•OZ ,.,nr-01 1.1l'tf+Ol 

STIIISS SHIU STIBS , .. IIIN IIIU 

t,UH+Ol •· nu-01 ,.uoir•'>t 

SUESS SHEU STIUS .... "'" "" 
e. JIZl!•Ol z.uu-01 1.11t•!•Ol 

STIISS S14lU STlfU .... "'" IIIU 

1.llOF•OZ 4,7111!·01 4.CJ'\H•Ot 

S TIIUS SHUii STlfH 
,u1 "'" IIIU 

4,U7f+OZ , • UIE•Ol '!', HH•OI 

STllfSS Sll(U STIJU 
l'U IIIN "" 

4,97.ltf•Dl 7,1171-01 ~.)Hl+l)l 

S lPfSS Sl't AR S nrH ,. .. PHH ~., 
l,llH•Ol Z,bl!H-01 1, 'l'"r •n 

STRlSS SHfU s urss .... "Ill .. .. 
z ,,caF•Ol ~, J'lZE•Ol "• Ol'll'+Ol 

STIIESS SHUR STREB 

"" "'" "'. 
l,lllf•OZ ,, lOH•Ol l,"'IH•Ol 

suus SHEU SUfU ,,. 
"'" "" 

l,CIIOHOl ,.01u-01 CJ, 196f•1'1 

E. 4 2 

s Tlf ss INTENSIT\' 

"'" IIU 

8, l74f•Ol 1. 56JE •OZ 

SUESS INTENSITY 
II IN .... 

lUILAlll! •• 

STIISS INTfNSITY 
l'IIN .... 

1.101+00 J.UH+OZ 

S Tll(SS INTENSITY 

"'" IIU 

4, H7E•OO l .OHE•OZ 

STIBS I NHN SITT 

"'" .... 
l,Z'IOE+OO leHH+Ol 

SUISS lHTlNS ITY 
l'IIN ..,.,. 

l. 044lf +00 l.tlOf•OZ 

STRESS 1Nf£NS1TY 
II IN "" 

o.UH+OO 4.UH•OZ 

STUSS INTENSITY 
,. I ... "H 

J.UU+OO ,,eHf•OZ 

STRESS INf(NSITl 
"IN "ll 

'l.ll6lft00 J.l2H•OZ 

SUESS INTENS I TT 
IIIN .... 

8.00HtOO l.1lZHOl 

SfRISS IHTENSlfT 
IIIN ,. .. 

6, 8'61 •OO l, lllE•OZ 

STlfSS INTENS I fY 
"IN "" 

8,1'U•OO J,'l80E•Ol 

nut~~.IJ 



HNSOR 

Pf-17 
PT-18 
PT-19 
PT-20 
A•--1 
A·--Z •---3 , ___ ,. 
PT--2 
Pf--3 
PT--'t 
PT--6 
PT--7 
PT--8 
PT•-9 
PT-10 
PT-11 
PT-lZ 
PT•ll 
PT-14 
PT-15 
PT-lb 
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IO MU VALUE 

.130E+Ol AT 
113lE•Ol AT 
,186E+03 AT 
.179E+03 AT 
e551E+OO AT 
,HZE+OO AT 
.Z04E+OO AT 
,'36E+OO AT 
,HOE+Ol AT 
,Z35E+Ol AT 
,177E+Ol AT 
,936E+Ol.i AT 
,108E+Ol AT 
,U7E+Ol AT 
,lllE+Ol AT 
obllt+OC AT 
,BblE+OO AT 
,663E-Ol AT 
olOZE+Ol AT 
olZOE+Ol AT 
.u,e+oz AT 
,40ZE+02 AT 

TEST MT4 

.812 SEC 
, 714 SEC 
,995 sec 
.995 SEC 
,680 SEC 
.e,z SEC 
ob6Z SH 
,440 SEC 
, 133 SEC 
.12, SEC 
,121 SEC 
.671 HC 
,107 SEC 
,560 SEC 
,B, SEC 
,55't SEC 
.813 sec 
,9b't SEC 
.559 SEC . "7 SE:C 
.101 SEC 
.111 SEC 

E. 43 

tUH VALUE 

- e 1't6E +00 AT .oo, SEC 
-.1z1e+oo AT .004 SEC 
-,485E+OZ AT .oo, SEC 
-,"5ZE+OZ AT .004 SEC 
-. HJE+OO AT .898 SEC 
-.,,He+oo AT .681 SEC 
-.201E+oo u • 491 SEC 
•1486E+OO AT .896 Sf.C 
-,ZHE+Ol AT ,254 SEC 
-.Z84E+Ol AT • ZZ5 SEC 
-.307E+Ol AT • 266 SEC 
-.12ze+o1 AT ,239 SEC 
-.161E+Ol AT ,239 SEC 
-. Z04E+Ol AT .,u SEC 
•,1Z6E+01 AT • 5 H, SEC 
-. b33E+OO AT .375 SEC 
-,l64E+01 AT .z,o SEC 
-.45t..E-Ol AT 1801 SEC 
-.l83E+01 AT • 51Z SEC 
-.zo,e+o1 AT .,u SEC 
-,9ZOE+OZ AT .oo, SEC 
-19Z6E+OZ AT .004 SEC 

nut~b 



TEST MT4 

UNSOI 10 "Al YA&.UE NIN VU.UI 

u-u • UJE •Ol u .u1 SEC -.HH+Ol " .,,. SEC 
u-u .17H+01 AT .,u UC -. l97Et01 AT .4H SEC 
sa-1c .HlE+OO n .,u SEC -,673E+OO AT ·''" SEC 
u-u .lUE+Ol AT ,6U SEC •,U6E+01 AT ·'" SEC 
u-zc .nn+oo Al .,u SEC -.u,1+00 " • 711 SEC 
Sl•U .10,E+OZ u .,oo SEC -,9111+01 n .au SEC 
u-11 .UJE+Ol " .no SEC -.14JE+01 " ,914 UC 
Sl•JC .1'7E+01 " .112 SEC •eHOltOl u .,o, SIC 
Sl•U .z11E+o1 Al .,01 SEC -. 35JE+01 " ·"' SEC 
Sl-0 .lOU+Ol u • 7Jl SEC •,9llh00 AT , 791 SEC 
St•ltC .6UE+OO u .,u UC -.UUt01 u • no SEC 
u-u ,ZUE+Ol " .101 SEC •,Utf+Ol u ,09 SEC 
sa-,a ,lUE+Ol " ,110 SEC •,1ZZh01 u .602 SIC 
u-,c .11u+o1 u • 761 SEC •,UZhOl " ,109 SIC 
s•-u .zzu+o1 AT •• o, SEC •,ZOH+Ol AT ,9U SEC 
Sl-61 , 189E •Ol u ,91Z SEC •,U7Et01 Al ,940 SEC 
S1•6C ,1Z7E+Ol " .109 SEC -.u,1+01 " .,u SEC 
St•U ,79U+Ol u .J71 SEC -,7911+01 Al ,937 SEC 
Sl-71 ,7'0E•01 " ,OJ SEC -,HH+Ol " ,9JI SEC 
SR-1C .u,uo1 " ,969 SEC •,HZEtOl u ,9U SEC 
U•U .tHE+Ol u ,HZ UC •, H6Et01 Al ,692 SEC 
sa-n , 785h01 " • HZ SEC •,7ZOl+Ol AT ,693 SEC 
Sl•8C ,6HEt01 " .121 SEC -,'711+01 u • 772 SEC 
u-u ,79H+01 " .,u SIC •, 71ZE+01 AT .796 SEC 
s,-n ,,,U+Ol u .11, SEC -. 5'0Et0l " ,80Z SEC 
SR•9C ,60H+01 " .114 SEC -. 465£+01 AT ,116 SEC 
Sl•lOA , 103E+OZ AT ,9'1 SEC -. 7Z9Et01 u .. ,, SEC 
u-101 ,'15E+01 n ,95J SEC " -. 4611+01 u .,u SIC 
Slt•lOC .l9H+01 u .,n SEC -.JlOE+Ol AT , 16' SEC 
SR•lU ,100£+0Z n , 440 SEC •, 174Et01 u ,107 SEC 
u-111 ,669E+Ol Al ,ZZ7 SEC -. '80h01 u ,72" SIC 
Sl•UC • 306£ +01 " ,766 SEC •,"19£+01 u ,807 SEC 
SR•lU oblZE +01 u • 419 SEC -,710£+01 AT ·"' SEC 
St•1Z8 ,b05E+01 u • 81" SEC •,613l+Ol u ,8'6 SEC 
u-12c ,497E +01 AT ,813 SEC -,,UE+Ol u ,8'6 SEC 
s,---1 ,111£+01 u .134 SEC •, lOoE+Ol " ,4'6 SEC 
SG•-Z .107E+Ol " 1.06Z SEC -.u,1+01 u . u, SEC 
SG•-3 .lllE+Ol " • J98 SEC •,l&H+Ol AT .,oo SEC 
SG---4 ,8HE +00 u .on SEC -, 106E+01 &T 1,011 SEC s,--, ,133E+01 AT .102 SIC •,ZZH+Ol AT ez.\Z SEC 
SG---o ,105E+01 u .100 SfC •eUZE+Ol AT ,ZH SEC 
sc.---1 ,19,E+Ol AT ,099 SEC -,ZUE+Ol u .zu SEC 
sc;---• .lOZE•Ol H . u., SEC •,HlE+Ol AT ,ZZ1 SEC 
SG•-9 ,14'E+Ol ,, .101 SEC •,U,E•Ol AT .zu SEC 
SG~-10 ,998E+Ol u ·"'3 SEC •,104E+OZ AT .ao, SEC 
SG--11 ,UOE+OZ u ,539 SEC -,29ZE+OZ AT • 247 SEC 
SG--12 .UZE•Ol AT ,091 SEC -,U1E+Ol AT .zn SEC 
SG--1 l , U9E +OZ u .101 SEC - , ZZ 1E +OZ AT .242 SEC 
SG--1" ,ZblE+OZ AT ,Oo\7 SEC -, o\UE+OZ AT ,248 SEC 
SG--1, , lOU +OZ AT ,6t:a8 SEC •,139E+OZ AT ,907 SEC 
SG--16 ,9ZH+Ol AT ,389 SEC -, UH+OZ AT ,611 SEC 
S<i--17 , 16,E +01 AT • 'o\O SEC - , 23ZE+01 AT ,ZH SEC 
SG--18 ,9117E+OO AT .zo, SEC - , 12 7£+01 AT .,01 SEC 
SG•-19 ,18lE•Ol AT .100 SEC - , UZE+Ol " ,Z37 SEC 
SG--20 ,lOlE+Ol " , 104 SEC -.106E+Ol AT ,2Z6 SEC 
S1a--Zl ,129E•Ol u .101 SEC -,lHE+\ll AT ,702 SEC 
sc.--zz ,lZflE+Ol AT ,OH sec - , Ho\EtOl " ,1"2 SEC 
SG--23 ,,79E+OO AT ,562 SEC -,719E+OO AT ,ZH SEC 
SG--H ,H9E+01 AT .uz SEC •, ll'tf+Ol AT ,HO SEC 
SG--l~ ,lOH+\ll " . 't' l SEC -,15ZE•Ol u , 971 sec 
~G-•lb ,dolE•OO AT ,290 SEC •,lOH+Ol AT , llO SEC 
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s,--n 
s,--u 
s,--n 
SG••JO 
s,--u 
SG••JZ 
s,--n 
SG••J4 
s,--u 
s,--u 
s,--n 
sc--u 
s,--n 
$&••40 
SI-H 
S&-H 
s,--o 
S&-H 
s,--o 
S&--•U 
SG-•47 
S&•-41 
s,--o s,--,o 
n--,z s,--,1 
S&••H s,-,, 
5'--,6 
s,--H 
S&--'9 
S&•-60 
5'--61 
SG--62 
s,-u 
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.H,E+OO AT 

.970E+OO AT 

.H2E+OO u 

.9~H+oo AT 
•• 011+01 AT 
e'5IE+Ol AT 
.UOhOZ " .uzr +01 " el71E+Ol u 
.J95E+Ol AT 
el07E+Ol AT 
e919E+OO ,, 
• 7ZZE+OO " .z, 7h01 AT 
e874h00 " .169E+Ol u 
.,zu+oo H 
.HJE+Ol AT 
.Zl6E+01 AT 
• 712E+OO AT 
.6161+00 u 
.ZJlt+Ol AT 
,811E+OO AT 
.UlE+Ol u 
e3J6E+Ol n 
.1ne+o1 u 
.ZUE+Ol AT 
.Z04h01 AT 
.UJE+Ol u 
.ZHE+Ol u 
.ll5E+&"l u 
.92ll+OO u 
,lZlE+Ol " .1111+01 " elOZf+Ol u 

TEST MT4 

.zn SIC 
le066 SEC 
• nz SEC 
.836 SEC 

1.096 Sl!C 
1.uu SEC 
le096 SEC 
.eoo SEC 
.109 SEC 
• 788 SEC 

1.ou UC 
.1u SEC 
.619 SEC .u, SEC .u, SEC 
.oo SEC 
.z?& SEC 
.976 UC 
.960 SEC 
.881 SEC 
.122 SEC 
.917 SEC 
,6'1 SEC 
.no SEC 
.990 SEC .,en SEC .. ,, SEC 
e2H SEC 
.010 SEC 
.oo• SEC 
.oo• SIC 
.z,1 SEC 
.ua SEC 
.en SEC .z,• SEC 

E. 4 5 

•el62h00 AT le09Z SEC 
•el61E+OO U 1.021 SEC 
•e69U+OO AT .no SEC 
••9•7E+OO AT • u, SEC 
•e519h00 AT .OH SIC 
-.UOE+Ol AT .,1, SEC 
-.Utl+Ol AT .oo, SEC 
•e19ZE+Ol AT .793 UC 
•eUH+Ol AT .en Sl!C 
-.06E+Ol AT .101 SEC 
-.zu1+01 n 1.ou SEC 
-.euuoo AT .911 SEC 
-.H.E+OO U .610 SEC 
•el62E+Ol AT .ou SEC 
•e67U+OO AT .no SEC 
-.z.,E+Ol U .zn SEC 
.... OE+OO U ·'" SEC 
-.2011+01 U 1.oz,. SEC 
•e201E+Ol AT .991 SEC 
- • 9161+00 AT .919 SEC 
-.u11+01 u .,11 SEC 
-.un•o1 u .. ~. SEC 
- • UOE+Ol AT .121 SEC 
-.210Eto1 n .t10 SEC 
•e4Hh01 AT .,u SEC 
-.U7Et01 U ., .. SEC 
-.ZUhOl AT .H7 SEC 
-.UOE+Ol U .u1 SEC 
-.U6E+Ol AT .160 SEC 
•eZUE+Ol U .ua SEC 
-.196£+01 AT eHO UC 
•e97ZE+OO AT .Hl SEC 
-.HU+OO Af e69J SEC 
-.102£+01 U .291 SIC 
-.uu•oo ,r .,,. SEC 

nut~ 



TEST MT4 

STAfSSES 

LOl.'AT ION CHANNELS 

36 C SG••-1 I IUII CO"IINED SUESS • -•,12'£•01 AT Tl"E • 1,z,01-01 
0 INOT f.VAIL,1 IUI Hoo, SUESS • •l ,OUE•Ol " Tl"E • 7,UOI-Ol 

)7 cs,---z I "'ll UUL STU:SS • •J,06£•01 AT Tl"£ • 7,UOE•Ol 
0 lhOT U&llo) NU BEND I NG SUESS • l,605E•Ol U flllE • l,ZIO£-Ol 
0 CHOY AUIL,1 

l JCAT ION CHANNELS 

z '8 cs,--u I IIU CO"IINEO ST~ESS • ,,,fl9E•Ol " TIIII • l,UOE•Ol 
0 CIIIOJ UAll,1 IIU Hoo, SUESS • 1,IUl•OO AT TtNI • 1,1201-01 

'9 C SG-2' I IIU UUL STIESS • z. 1un•o1 u T IIIE • 1,IZOE•Ol 
0 CNQT AV&IL,1 l'IU IEHOINC. SUESS • 1,1691•01 " Tlllf • l, 09!E •OO 
0 INOT AUil, i 

lOCUIOIII CHAIIIIUS 

3 60 I SG••z, I IIU COIIIINU STIISS • -··••1E•01 " TIIII • ,. 1101-01 
0 IIIOT AU ll, I IIU Hoo, snus • 1.0001•00 " TIIII • •• '101•01 

bl c n-z• I NU UUL STIUS • Z,H71•0l " TINE • •• UOE-01 0 11101' AVAIL, I IIU IENOINc. SUESS • Z,UU•Ol " TIIIE • ,. 1101-01 
0 CIIOT AVAIL, I 

LOCATION CHANNELS 

• 6Z C SC.••Z7 I IIU CD"IINIO STIISS • Z,97H•Ol u TINE • l,OHttOO 
0 INOT UAIL,I l'IU HOOP STIISS • -,.,201+00 " TIIII • l,09lh00 fl) 15'-U I IIU UUL STIISS • •l,97JE•Ol " TIii£ • l, 091E •OO 
0 INQT AUIL,1 IIU HNDINC. SUESS • Z, UOHOl u TIIIE • l,OHf•OO 
0 CNOT AVUlol 

lOCUION CHANNELS 

' fl• ,s,-a , IIU COIIIIIIED SUISS • •Z,HH•Ol AT TINE • 7, ZIOE•Ol 
0 IIIOT AVUL,I NU HOOP STIISS • 1,ltll+OO " TIMI • 1,1601•01 b' CSG••JO I IIU UUL SUESS • z.o .. 1•01 H TIIIE • I, UOE-01 
0 11101' AVUL • I IIU llNOINC. SUESS . Z,llU•Ol " TIIIE • 7,ZIOf•Ol 
0 INOT AVAIL.I 

lOC&T ION CHAIIIIHS 

fl 0 INOT AVAIL, I IIU COIIIIIIEO STlfSS • l,7lll+OZ " TINE• l,OUhOO 
11111 15'-Jl ' NU HOOP STIUS . 4,.UUtOl AT TIIII • 1.0,u•oo 

0 IIIOJ AVAIL, I .... UUL SUESS • l,4UEtOZ " Tlllf • 1,0HE•OO 
61 15'·-JZ ' IIU UNOJN& SUESS • ,,,ou•o1 ., TINE • 1,900l•Ol 

0 I NOi AVAIL .I 

L.::&1JH ; .. ,,.,nl} 

0 l''IOf AVAIL, I "'· C0"81NED sr,Ess • l,97bE•02 ,, T IPH • l,09bE+OO 08 I S,i·•H ' "'. HCJO, SfllSS • fl,,6flE+Ol ,r f I l'IE • 1,09H•OD 0 INOJ IVIIL el "·· UIAL STIEB . ZolHI: •OZ u Tl P' E • l,09flE•OO Ml I SCi•·H ' "'. 81:l'IOING SfRl:SS . 1,SZlHOZ " f IIIE • 1, OQflE+OO 0 IHOl IVlll.1 

L,lllTJJN C .. &l'IN(lS 

8 0 INOT AVAIL.I "'' COIIIINfO ST•fSS • •l,398(+02 " Tlllf • l,OIOE-01 '1 I 5'••lfl , 
"'· HOOP STIUS • -Z,Ol?E•Ol " TIIIE • ,.,,o~-01 

0 IH01' AVAIL, I .... UUL SUESS • ·6, 7ZZE +Ol " JJ"E • ,,,,OE-01 
7.:J , sc--n I "Al UNDIN, STIE SS • 1,Z6UtOZ " T 1111£ • 1,090£-01 0 CNOJ IVUl,I 

l'JUTION CHAHIIHS 

'1 1Z is,--H IOI COllllllfO SUESS • -1,00H•Ol AT TINE• l,OIH+OO ,, 15'--ll ' .... HOOP SUESS • •1,0JbE+OO " TIii£ • 1.ooE•oo 0 INOJ AUIL,1 .... AIUL S TllSS • -Z,U9E•Ol " 'lllf • l, 04flE •OO H I SG--U I 110 IENOIN& SUESS • ,,tl9ft01 AT Jl"E • 1,0UE•OO 0 INOT AUil,) 
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LOCATION 

10 

LOCATION 

1 l 

U:ICU ION 

ll 

LOCH (ON 

l) 

LOCH ION 

l" 

lO~All')N 

1, 

lOCAT ION 
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lb 

(HANHHS 

7' ISG••t,0 
1b ISG••t,l 
TT ISG••t,Z 
711 I SG••O I 

0 INOT AVULol 

CHANNELS 

79 15'•-t,4 I 
0 INOT ,van., 

80 ISG••H ' 0 I NOT ,v,u., 
0 INOT AUll,I 

C14ANNEl $ 

11 ,s,--,r, I 
ez I SG••41 I 
113 CSG••41 ' " ISG••t,9 ' 0 INOT AOIL,I 

CHAHN(LS 

" cs,--,o I 
0 INOT AUIL,I 

86 I SG-,Z ' 87 I SG••,J I 
0 INOT AVAll,1 

C14ANNEl S 

99 I SG••H I 
J INOI •v•ll.i 

8Q I SG••B I 
0 IICOT lYAll,I 
0 INOT AYAll,I 

CHA"l"l(lS 

~o I H•-'6 I 
'l I 5Ci•-'1 I 
0 010J AU IL, I 

9) I SG••U I 
0 l"IOT AV&ll,I 

C14ANNHS 

9" ISG•-60 I 
9' I 5'••61 I 
9t, C SG•-U I 
97 csc;--t,J I 

0 IHOT AUil, i 

TEST MT4 

IIU CO"IINEO STIESS • 1.z,71+01 u Tll'IE • 1.no1-01 
IIAI Hoo, SUESS • J,5171+00 u TJIIE • z. uo1-01 
"u UUL SUESS • 1,ltZE+Ol " Tl IIE • Z,JJOE•Ol 
IUI BENDING SUESS • 7.79'.EtOl u TINE • ). 370£-0l 

IIU CONIIHEO SUISS • 6o6ZU•01 ,, T UIE • 906001-01 .... Hoo, SUESS • •loH6E•Ol " TINE • 9, UOE•Ol 
IIU Ulll SUESS • -,.uu+o1 ,, T (NE • 9,9401-01 
IIU llNOlNC SUUS • &,ZOIE+Ol " TINE• 9,6001•01 

.... COllllNIO STIESS • ,.1u1+01 AT l 1111 • 9.1101-01 .... HOO, STIUS • •l ,IUEtOO u TINE• 60'401-01 

"" UUL STlfSS • •6,U9E+OO n T IIIE • •• ,,01-01 
IIU llNDIHG SUESS • , , l6'1f •Ol u TINI • 9, 1701-01 

"'· CONIIHID STlfSS • •loUOl•OZ n TUii • I, 7ZOl•Ol 
l!AI Hoo, suns • 9,ZJ4Et00 AT TINE • ,.,zo1-01 
NU UUL ST-ESS • 3,071£+01 u TINE • ,.9ZOE-Ol .... ltNDIHlt STIUS • l,IZZE+OZ AT TINE • I• 1101-01 

"'' CONUHEO STIISS • •7oU5E•Ol AT TIIIE • ,. "lOE•Ol .... Hoo, s TIES s • •l ,994E•Ol AT TINE • " .. OE•Ol .... AXIAL SOlSS • -&,641E•Ol u TINE• ". . )1 

"" IENOIN' STIIESS • l oHlE+Ol " TINE• lloblu,-01 

l'U. COIIIINEO SJlfSS • l,ZJ7E•OZ " T11tE • l,OOOE-OZ .... HOO, ST1£SS • Z ,1731+01 " Tl"£ . 5,000E•OJ .... AIUL SUESS • 7,9lOE•Ol " Tl"E • ,.ooot-o, .... stNOIH' SUESS . ,.799(+01 AT Tl"E • 1.0001-oz 

NU CONIIHEO STIISS • Jo5Zlh01 AT TINE • l, HOl•Ol 
NU Hoo, STIUS • 3, UH •OO " TINE • l,016h00 .... UUL SUESS • l,099l•Ol " flftf • 1.ouuoo .. ,. IENDIN, STIIESS . z. 8171+01 AT Tl"E • Z,IZOE-01 

E. 4 7 

nut~b 



TEST MT4 

IOUTTl CH&NNILS PllNC l'Li STIISS SHUI STIISS STIISS INTlNSI TY 
11 llt IIU IIIN .... "IN "" l 1 cs•-u 

l CSl•U -1.on1toz 1,0Z71 •0Z 9,9911-H J,IUl•Ol ,.,001-01 l 107'1 •0I 
J tSl•lC 

IOU T YI CHANNiL S HINC IPLE suus SHUI STIUS STUU INTENSITY 
11111 l'IU "'" .... ,.,,. IIU 

l ' ISl•U I 
0 CNOT OAIL, 1 •• 1os1,,, co11,0NENT NOT AUILULI " 

' c sa-zc I 

IOUTU CHl!INH S ,1111C1PLI suus SHUI STIUS SUESS tNTENSlTT 

"'" IIU ..... .... " ... IIU 
) 6 ISl•U 

1 I Sl•JI -1,iUl•OZ J.HOltOZ \,1Ul•Ol l,,&U•OZ l,UOl•OO J,HOE•OZ 

• I Sl•JC 

IOSlTU CHANNILS ,.,,.ca,u SUISS SHIU suns HUSS lNTINS I TT 

"'" .... 11111 IIU IIIN "" ' 9 cs•-u 
lO cu-o •l,U71•0Z 9,JUhOl z.u~1-01 •• ot11•01 J,lUl•OO l,UH•OZ 
11 ( u-,c 

t0Sl TU CHUNILS Pl IMC IPLI suns S1tCAI suns STIISS l NTEIIS ITT 

"'" IIU II t II .... IIIN "" , 1Z ,u-u 
ll I 51.,a •6,UIHOl 7,U7h01 Z,HOl•Ol ,,,.U•Ol 1.uo1-01 9,lZH•Ol 
H c sa-,c 

•ou TH C H&HNH S ,.,,.c,nE SUESS SHIU STIISS S UlSS lNTIIISl TT 

"'" IUI IHII 11&1 "'" "" 0 1' cs•-H 
16 cu-u -•, '79E •01 6,96H•Ol Z,UZE•Ol J .1111 •01 l .l90l • 00 6,96H •Ol 
11 I S1·6C 

11.lhTH CHANNH S ,11N;1'LI STIISS SHEU STIUSS SUlSS INUNSITY 

"'" IUl ..... ,. .. ,. '" '111 
u I sa-h 
l~ 1\1-78 •l,09eE•OZ Z,9Ul •OZ l,lUE•Ol S,HH•OI ,.uu•oo ),OQohOZ 
20 I SI• 7C 

, uS. TH C HAHIIH S PIINClhc SlltSS SHU• STllSS HUSS INHNSI TT .. , .. IIU I'! J N '"' I! IN l'UI 
9 Zl I SR•U 

? ! C \~••I -J,08H•Cl ),l'Hf ,oz •,tiUt•Ol 11,•llt•Ol ),•lH•OO ),Z9H•OZ 
,. ' JIii - ,.n. 

IOSlTU CHANNELS ,.Ill( 1'L£ STIUS SHEU STllSS STlfS5 INTENSITY 
"1 h .... ""' l'IU II lit IIA I 

9 H I Sl-9' 
u I U-911 -Z,UU•OI z,,17l•OZ J,liltc•Ol 7, ,•H•Ol 4,•0IE•OO z,,IH•OZ 
u I U•9C 

•osuu C"AIUUU P•INCIPLE STIISS SHEU srius HUSS INTENSITY 
111111 "" 11111 ,. .. '11N "" 10 l1 I Sl•lO& 

ZI cs•-101 •l,l6H•Ol l, HOhOZ 1,IOH•Ol 9,6911(•01 z.,oze•oo J,HOl•OZ 
l9 ISl•lOC 

IOU HI CHANNHS PIINClPlf STIES$ SMlU SUESS SUESS lNUNSITY 
"IN ,ua "'" "" NIN ,. ... 

ll JO «r•lU 
)l I •-111 -l,lZlt•OZ J,ZltltOZ Z, lOU•Ol 1.o,01toz 1, 409l tOO J,Zl9l•Ol 
u 'u-uc 

IOUITl CHANNHS ,a 111c IPLI HUU Sl'IIU STIESS s1•1ss lNfENSITY 
11111 IIU "l 11 l'IU "'" "" lZ )J , s1-1u 

H ,u-u1 •Z,UJhOZ l, JIOI •OJ 7.lUt-Ol ,,,.11•01 J,tti•l•OO l,b117f •Ol 
H c sa-uc 
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SENSOR ID 

PT-17 
PT-18 
PT•ll1 
PT•ZO 
A---1 
,---z 
,---3 ,---It 
PT••Z 
PT--3 
PT--it 
PT--6 
PT--7 
PT--8 
PT--9 
PT-10 
PT-11 
PT-lZ 
PT-13 
PT-lit 
PT-15 
PT-16 

DET-22-103 
Revision 0 

P'IU VALUE 

el63E+OO AT 
ell5E+OO AT 
el86E+03 AT 
ol97e+03 AT 
.798E+OO u 
e7l3E+OO AT 
ol9Ze+OO AT 
.1z1e+OO AT 
.211e+o1 AT 
e328E+Ol AT 
.24t8E+Ol AT 
ollZE+Ol AT 
ell6e+Ol AT 
.lZlf+Ol AT 
.l04E+Ol AT 
ebOOE+OO AT 
alltlE+Ol AT 
a610E-Ol AT 
.tzlE+Ol AT 
elZZE+Ol AT 
.413e+oz AT 
.4lOE+OZ AT 

TEST MT6 

.aeo SEC 

.376 SEC 

.995 SEC 

.995 StC 

.bl3 sec 
, 1'6 8 sec 
.575 St::C 
,679 SEC 
.324 SEC 
.103 SEC 
.lt33 SEC 
.787 SEC 
tl07 SEC 
.106 Sl:C 
• 3 3" SEC 
.536 SEC 
.105 sec 
.583 sec 
.105 sec 
.326 SEC 
.102 SEC 
.100 SEC 

E.49 

11IN VALUE 

-.n1E-01 AT .'t70 SEC 
-.cnoE-01 AT .516 SEC 
-.s1ze+oz AT eOO't SEC 
-.'t7ZE+02 AT .OO't sec 
-.121e+oo AT • 630 sec 
-. 75'te+OO AT .,02 SEC 
-.Zl9E+OO AT .e29 SEC 
-,913E+OO AT • 758 sec 
-.2cne+o1 AT .364 SEC 
-.316e+Ol AT e236 sec 
-.H2E+Ol AT .385 SEC 
-.143E+Ol AT • 9"1 SEC 
- e lHE +01 AT .383 SEC 
-tl87E+Ol AT .371 SEC 
-.l'tZE+Ol AT .356 sec 
-.781E+OO AT .514 sec 
-.ll'tE+Ol AT • Zit6 sec 
-.569E•Ol AT eHZ sec 
-.11ze+o1 AT e3b9 sec 
-.157E+Ol IT .371 SEC 
-.898E+02 AT .OO't SEC 
•e919E+OZ AT .001t sec 

nut~ 



TEST MT6 

·----·------·--

LOCATIUN Cl'ANNElS 

)b 151,·--1 I ,. .. C'l"IHNEO sr•ess • -•, HZE•Ol &T f1'1£ • 3, 710£-01 C (i'jCT O&!l,I .... HOOP 5TIESS • •l,lZU+Ol H T l"E • l, 710E•C l 37 ISG•••l I IIAJ UI Al STIIESS • •3, 1,ee+Ol AT Tf11tE • 3, 710£-01 0 o,or AUil, i ,.,. IIPIOTNG STlfB . l,'11£•01 H 'll"E • a. ,zoe-01 
0 I Ii Of iOll,1 

LOl&TIQli Cl<AHNflS 

z ,e ISG--Zl I ,. .. COll'lltHO 5TlfSS • •5,HOE•Ol H rr11e • 7,'30£-01 0 (HOT A\IAll,1 ..... HO'lll' SUESS • •I, 7Z7E+OI) &T TINE • e.,ooe-01 ,9 ISG••H I ..... Al I 'l 5Tt£SS • -z.,09£•01 " Tl"E • e.,ooe-01 0 IN Of avAll,1 .... BPIOING HRFSS Z, 8b9Et0l AT rr•e . 1,HOE•Ol 
0 INOT •VAll,1 

l lJCA f I UN CH&HNElS 

3 bO 1SG••l5 I .... co""INEO STtfSS • -,.,on+o1 &T Tl"E • ,,lOOE-01 0 (NOT AVA ll, I .... HOOII' SUESS • •9,,78E+OO H T1"E • ,.noe-01 bl ISG••Zb I ,. .. UIH STRJB • -l,UCJE+Ol H T 111£ • ,,Z90f-Ol 0 OIOT HAil,) .... 8Flf01NG STIBS • Z,9HE•lll IT T l"E • 11, 09()£•0 l 
0 INOT O& ll, 1 

LOI.AT ION CHANNEL~ 

" bl IS G••Z7 I .... COIIIIINEO ST1E55 • -3,87flE•"l &T TTIIE . 1.0,oe•oc 0 INOT &VAil.i ,., .. HOOII' STIEB • 1,ZHl+OO &T Tl"E • 7,930£-01 bl , SG--ze I .... UUL 5UfB . Z,1b6E+Ol AT Tl"E . 7,930£-01 0 (NOT &V&Jl,1 ,. .. BElfOING STIEB • i?,lfl9E+'>l AT TTIIIE . 1,0\Clf+OC 0 INOT AVUl, I 

LOCAllQN Cl'AHl'IE' 5 

' fl\ ISG••Z9 I .... COIIIIINED STIESS • Z, flZZE+lll H T 1'1£ . 7,ltOOE·OZ 0 INOT &VAIL.I .... HO'lll' HIESS • •lt,ltOl:E+On AT Tll'II • l,9!JOE•Cl 11, ISG••JO I .... Ulll 5Tt'ESS • -1,4fl9Et01 H Tlllf • 1,9,0E•Cl 0 INOT &VAIL,1 .... 8£,.0ING STIE5S . l,59ZE+Ol AT fflllf . l,OJ7E•CO 0 (NOT •Oll,1 

LOlATIOII C"'ANNEU 

f, C I HOT HAIL.I .... COIII-INfO STRESS• l,7l7e+IIZ n TT"E . l ,OHHOO fib 1SC••31 I .... HOOII' 5TQF~~ • lt,!ll!E+Ot &T TflllE • t .09H+CO 0 !NOT &\1'1 l, I ..... UI &l H•H~ . t,,<.H•"l H TIIIE . 1,095(+00 fl 7 1s,--1z I 101 BflfOING STlfB • Z,809E+'>l u Tf NE . J. HOE-01 0 Cl;QT AV&ll,1 

l ~- l ~ T ; 1 'I ~ , .... 'l; 

7 IJ I ·rr AOil, I ,.., 
C ""~ r ""1 STUB . iodflt>E•'lZ AT TT "E . B,iolC[•Ol t .. ('.,(--]) I ... , ><"1P ~ans . 7,ld1t•'.ll &T fl"E . 8,300(-Cl r 11',iJI AV All , I ,.,. U! IL STD<< 5 Z.3QH•'l' H "•e . 8.!0'.IE•OI .. ~ C'.,<,--3~ I ,. .. 8f'l:Jf'H. ~TIH5S ?,ZIJE+n• IT q1111f . 6,l~CE•Cl J I "-f ! AV A I l , I 

l ··"· Al I ,11; ( .. lN"1£l:i 

p C f 1',Jf HU L. I "''· cr~ar"ED SfGfSS • l,BH•n ,r Tf "'E • 9,900£-01 II 1SC.••3b I ,. AJ 1'(1'1P ~TPFS~ . -J,tllE•'ll &T rr 1111e . 5,CIIOE-01 0 I NOT ,I Vl IL , I l'AI Al! lL ~HrH . ·1,ZOH•"? IT Tf "E . ,.ceo1-01 7C ISl.••35 I ,. .. - <N"I { N(. SUESS . l,llCE•n~ &T Tt 'IE . 7,,9CE•C'l 0 I Ii(;( A \I l IL , I 

lr'ClllON C t<&NNH S 

.. 7Z 1SC.·-l7 ,._, (01111 l '-f 0 STlfSS . fl, HlE+Ol AT Tl 111£ . 7,QIIOE·Cl 73 IS<.·-18 I ,. .. 1<'101> Hlf SS • 11,ZflH+IIII AT Tf Ill . ,,17CF-01 0 INOI AYUL,I " .. Al 14L STHSS . z. 7'5f+l)l AT Tf 11£ . ,,170f-Cl H ISG••J'I I .... s~-.o r111c STlr~ s • ~.HQf+'ll &T fT11£ . 7.QIIOE•Ol 0 INOT HHl ,I 
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L'lCAl ION 

10 

LOCAT 10111 

11 

LOC&TION 

12 

LOC&IION 

ll 

lOC at TON 

j ~ 

Ll'rl110" 

l ! 

lliClTION 

lt, 
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Cl<lNIHLS 

7' ISG•-loO 
1b ISG-•"1 
11 1SG••42 
711 cs,--o I 

0 CNOT O&IL. I 

C M4NNfl S 

79 I SG••"" I 
(/ lhOJ &VAIL.I 

8C 15'··"' I 
0 INOT lVllL,1 
0 INOT a•Oll,1 

CM•NNElS 

91 ISG••"b 
u ,s,--,.1 
IJ 15'--0 
8" ISG••"9 I 

0 INOT AVlll,1 

C HlNNH S 

'" 15'·-50 I 
0 INOT ,varL,1 

116 cs,--,z I 
87 I SG••H I 

0 INOT o,n.1 

CMANNH ~ 

•, f 1,t--·~ I 
C PH 1 •Hll el 

r 'I 1,r .• -~5 I 
l IN I' T , ~ l I l , I 
\) ,,,er A \I A I l , I 

c1-o"H~ 

QQ IS~--,b I 
<ti ISG··~f l 

C , "c r AllllL,I 
q) ISG·-,9 I 

0 INOT &wAIL,I 

C .. ANNH S 

(1' ISG--oo q' 1SG••61 
91) 1SG••62 
97 I SG·•tJ I 

0 I J,jQl ,v,a .1 

TEST MT6 

.... Cnt'!II I NfO '1Tt£SS 

" .. HflO• suns ,..., UIU STR'S! 

""' 9(NOIN, STlf'S 

.... cn•HN''l STHSS 
"O HOO• STlfSS .... Ul&l STlfSS 
,.. .. 9E'IOING SflfSS 

.... CO"IH.,EO SUESS .... Hon, SUESS .... U(ll HlfU 
IHI IFNOtN, n•,ss 

"" CON8f.,EO HtfSS 
l!AI HOO• STIUS .,. UUl SffEH 
,.. .. 8SNDT.,, ST'HS 

" .. v,~~, .. ~r, <rons 
" .. HOO' HVf~~ 
,.n • • I &l ~TU'-5 
"I l 8f~~l'IC qOJSS 

.. 'J COIi~ f 'IF'l 5T"£SS 

"'. .. ,,,.,~ STDFSS 
" .. U(AL HH'iS 
IIU 8E~fll'IC STDfB 

,. .. C,,llft I 'lf!l qerss 
IIU i.o,, STIIFH 

"' I 
UJIL STlfSS 

IIU IF'ID I NC suns 

E.51 

• -1.0lleE•"l H TT•E • ].160£•01 
• -l.1811•00 H T t''I . z.c,oE-Cl 
• -9.603(•01 " ""' . 2 • 050E•Cil 
• l .O'JZE•Ol' lT rt•E • i .aoE-111 

• •b.JUE•Ol af Tf"E • 7.HOE•Ol 
• -1,,.e,u+n1 lT flit£ • b. ,oCf-Cl 
• .,.,191E+n1 u T TIIE • e,,•:O(•Ol . , ,CZH+l'II lT TfllE • t,.~:OE•Cl 

• -5.81H•?\ lT rt •e • b • 7Z0f•Ol 
• -1.e.&11£•01 u Tl•E • lel20f•Ol 
• -5.5'3ftl)I.) H ftlll • 1.zzoe-01 
• 5e 72'H•Ot lT Tl•E . 6,700(•01 

. l,3HE•~l' H ft "E • 1.,eoe-01 
• •'i,blCf+/\0 If T t llf • 9,l70f•Cl . •3.ZOH•Ol &f T t "l • ,.1101-01 
• 1.z,ce,11~ u TINE • 7, HOf•Ol 

. -e,9c;z,,nt H fl "E . ~.Ol~E-Cl • -z.,,,ce.,,, " T I''E . 1, 07Qf+OC . -b,,.t1fr.•n lf fT "'f . l ,07H•OC . l,8Z4£+nt If TT "E . 8,COOE·Cl 

. l,1"7E•'1i! H Tf"E . Z,70C[•OZ . ·Z,OQH•'l1 H 'T"E . 1. s,of-01 . -b.98C,f:tl)\ IT Tt•E • 1, 550E•Ol . ,,404(tll\ AT Tt•E . z. eoce-oz 

• ,.)O.,E•l\l lT r ro•e . 8,7'Cf•Ol . 3.00fEt/\1' lT TP•E . 9.&0CE•Ol 
• l ,OOH+/\1 H T[llf . 9,6COE•Ol . ,,1Z6E•Ol lT TJIIE . 9,050E•Ol 

nut~ 



TEST MTG 

H,.Sult [C 1'4U ULlJE .. , .. vuuc 

!,P-U ,H8E+01 AT .,,n SFC -. U.111!+"1 AT , 710 sec 
SR-ld .zzqe+o1 AT • 191 HC •,n!IE+Ot AT ,640 SEC 
>"·lC ,llHE.+00 AT .430 HC -.•,6F+OO lT • ,c4 SEC 
s11-z, ·"l!,£+,1 AT .6~1 HC -.3~6~•01 u .739 SEC 
SA-,C • 1:129£+(0 AT , 4Ql SFC •,ll.,':+1)1 aT ,741 Sf( 
SA-36 el UE+CZ AT ,392 HC -.101c+oz AT .,o,. SEC 
SA-le ,l30E+Ol AT ,793 HC -. H,~+01 lT .01 SEC 
c;1-1c ,084E+OO AT ,261 SEC -,MH+OO &T ,JOZ SEC 
S A-'tA .z,ze+ct AT ,413 S FC •, lHI: +01 IT .,,.z SEC 
o-"B ,l03E•Ol AT ,Hl SEC -,11"':+t>I IT ,541 SEC 
H-4C ,784E+OO AT ,84~ src -, 1Zl)E+Ol n .,c, SEC s,-,, • 3',e+c 1 Al ,193 'SEC -,l'1E+Ot u ,3'8 SEC 
u-,e , 193E+Gl " ,JU SEC -,tUE•OI lT ,320 SEC s1-,c ,877£+00 Af ,lt96 'SEC -,llfll7!:+00 u ,920 SEC 
SR-t,A .,zu•o1 AT 1.015 SEC •,40\F.+01 lT 1,047 SEC 
SA-68 , 303E+Ol AT 1.on 'SEC •, ZltH •Ol u ,914 SEC 
SA-6C ,13'E+Ol AT ,OJO HC -,U6E+Ot AT ,881 SEC 
SR-7A ,103E+OZ " ,6n SEC •e967E•Ot n .,~z SEC 
SA-78 , 763E+Ol AT ,630 ~EC -.1,111:+01 n ,78& SEC 
SR-7C ,b23E~Ol n ,472 SEC •,639E•Ol u .en SEC 
Slc-U , H5E+OZ AT ,60l SEC -.1on•oz u , 760 SEC 
SA•U .llJE+CZ AT ,601 SH -.ens:+01 n .uo SEC 
s•-ec ,728E+Ol AT ,60l SEC -,49&e•OI AT ,Ul SEC 
sa-ca ,13'E+OZ AT . ,,, ,. SEC -,6Z3E+OI AT .121 SEC 
SR-98 ,923E+Ol n . ,,,. SFC -,lt99~+01 AT • ,n SEC 
SR•QC ,3,ZE•Ol AT , 762 HC -. 230!+01 AT .,n SEC 
SR-10& ,BOE+Ol AT . ,,.z SEC •,70,l!+Ot u .en SEC 
SR-101 ,f87~ ~01 Al ,542 SEC -. ,,,,.01 lT .ez, SEC 
SR-lOC .31..:~•0l AT ,'43 HC -.404!+01 n • 711 SEC 
sa-1u • lOH +02 ,, ,360 SEC -,101E+Ot lT .7~2 SEC 
SR• 111 .H2E+Ol ,, • 713 HC ... ,,1,.01 AT .7QZ SEC 
Sll-llC ,25tiE+Cl " ,774 SFC -,Z66E+01 AT .9zz SEC 
S1l-12A ,1HE+02 n 1.ou SEC •,l10f!+Ot u 1.ou SEC 
sa-121 ,103E+02 AT 1.0,1 HC -.,,,.,.01 n 1.016 SEC 
SR-lZC ,fl67£+Cll AT .,21 SEC •, 607E+CH n .eu SEC 
SG---1 .936E+OO AT ,099 SEC -.H6':+01 u . ,u SEC 
SG---z ,lUE+Ol AT .o,,. SEC - • .,,,.01 lT , 371 SEC s,---1 o169h01 AT , 117 HC •,210E+Ol AT ,603 SEC 
SG---• ,877E+OO AT .o,., HC •, lt4E+01 n ,60Z SEC 
SG---, ,l99E+Ol AT , 117 SEC -,U"+Ol n ,216 SEC 
s,---ti , 1J61:+01 n .uo s,c •,161E+01 n .,o,. SEC 
SG---7 ,268E+Ol AT .uo SEC •,30ZHOt n .,o. SEC 
SG---8 , ll7E+Ol AT • Ult HC -.111!+01 IT .o, SEC 
s,---9 • 22n+o1 IT ,lU SEC -.l46!+01 &T .111 SEC 
S{,--10 ,lOU+OZ AT ,809 SFC -.,n~+c,i n .zn SEC 
SG--11 ,ZJSE+OZ " ,lZJ SEC -,Z61E+OZ n .u, SEC 
SG-•12 , UU+OZ ,, .uo SFC -, 1'1E+OZ n .1 .. UC 
SG-•13 ,20E+CZ AT ,117 SEC •,1,6!+0Z AT ,504 St( 

SG--H • 3 7JE+OZ AT ,123 SEC -,314'+01 u .,o, SEC 
SG--15 .117£+02 AT .zn SEC •, 160f +OZ n .40Z SIC 
SG--16 • 8UE+Cll AT ,U6 SEC •, HOE+OZ n .,o,. SEC 
SG--17 ,UU+Ol n .zu SEC -.11,uo1 AT ... o SEC 
SG--11 .lUE•Ol AT .u, SEC •, Hlf+Ol n .no SEC 
SG••19 ,19Jh01 ,, .in !EC .. , ZtlJ!+Ol n ·'°' SEC 
SG--20 olUE+Ol AT , lllt SFC -. 101'-+01 lT .... UC 
SG--21 • 113£ •01 AT , 111 SEC -. UH •Ol n .,o, SEC 
SG--21 ,107E+Ol IT .o,o SEC -.1,n+o1 n •• oz SIC 
SG••ZJ .1061+01 IT ,610 SFC ·• 1'3E+OO n • 2'1 SEC 
s,--u ,867£+00 AT .no SEC -,116E+OI IT • 7'3 SEC 
SG••U • 91lE •OO AT .,,ei SEC -,106£•01 n .. ., SEC 
SG••Z6 , 101E +01 ,, ,'411 5 F.C •,1441:+l)t lT ,,Jo SEC 
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H,--c!7 
:;c;--21 
S<,--;Q 
SC.--JC. 
SC--31 
Sf.--32 
SG--33 
SG--31t 
SG--H 
SG--36 
SG--J7 
SG--H 
SG--311 
SG--40 
St.--41 
SG--42 
SG--H 
sc;--"" 
S G--,. 5 
SG--46 
SG--0 
SG--48 
s,--o s,--,o 
s,--u s,--,, 
SG--54 s,--,, 
SG•-5t 
s,--57 
SG--59 
SG--60 
SG--61 
SG--62 
sr.--01 
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,QC7E+OO Al 
, ._?c.E+CC •l 
,7JOE+OC H 
,tt5H+OCi u 
,ft,8E+Cl AT 
.~6H+Ol AT 
,11t9E+Ci2 Al 
,ZZ8E +01 H 
,4i82E+Ol Al 
,507E+01 H 
,Z08E+Ol Al 
,69t>E+OC Al 
,102£+01 H 
,277E+Ol Al 
,9116E HO " , J68E +01 Al 
,7Z1E+OO Al 
,llli(+Cl H 
,ZOZE+Ol " ,78CIE•CO n 
,8'3E+OO H 
,203E+Ol " ,13H+Ol " ,HlE+Ol " ,lq6E+Cl Al 
oHJE+Ol Al 
,ZOlE+Cl " ,231!E+Ol " ,Hof+'1 Al 
, U7E+Ol Al 
,13ZE+Ol AT 
ell6ft01 " ,lbOf:+01 Al 
.170~+01 Al 
.H7E+Cl u 

TEST MTG 

, 7134 HC -.11oe+o1 If , q76 SEC 
• 7q~ SEC -.11-.e+ot AT 1.c,o SEC 
• 61t6 SFC -.11,1: +0') n ,q13 SEC 
,074 sec -, 7''1f +f)(' IT . ,,,1 SEC 

1,096 HC -,1111,4£+00 n , 300 SEC 
1.0,1 HC -,1111~+00 AT • oo, SEC 

, 111 olt 1 CiF. C -, 1231: •"1 n .JU SEC 
1,074 HC -.~-11~+01 &T .u, SEC 
,6,6 HC -.•-"':+0\ &T .,09 SEC 
,8C10 SEC -, U~l:+01 &T . ,n SEC 
• 7QI! SEC -.11uo:+01 lT .,n SEC 
• ,., t HC -,0'5H'+Ot) AT ,q73 SEC 
, !4 3 HC -,q41f+l)O n , 829 SEC 
,37Q SEC -,Hl'l:+01 &T ,336 SEC ,,.q, SEC -,766E+OO AT o6U SEC 
,316 SH -,'H7F+ftt n , 3 711 SEC 
• '2" SEC -,6CHE•'>O IT ,495 SEC 
• f!JQ HC -.zo"c •'H AT ,70 SEC 
,41' SEC -, 186':+0l n .,n SEC 
.nz SEC -,103E+Ol lT .,79 SEC 
,648 SEC -,187f•01 AT ,613 SEC 
.,ea SEC -,1'8~+01 n , 7'3 SEC 
,673 S£C -,11H':+OO AT , 649 SEC 
, 1,1 SEC -,348':+0l Al • 111, SEC 
• ,,, z SEC -,190H01 IT , 7'8 SEC 
,t-62 SEC -,\IJqE•IH AT ,q16 SEC 
• ~ .. CJ HC -,l83E+Ol IT 1, C! 70 SEC 
.ne SH -.101e+o1 IT • 8Cll SEC 
.021 SEC -.i,1c+o1 n 11'6 SEC 
.oo, SfC - . n e,1: +01 IT .15~ SEC 
.006 SFC -.n1e+ot IT ,155 SEC 

1.056 SFC -.<n~f+l)O IT . ,,z SEC 
... 1, HC -, l',ll:•01 IT , 1'1 SEC 
• e, 1 s,:c -.l~"l:•01 IT , 771 SEC 
,843 SEC -,\OQF+Ot IT 1,026 SEC 

E.53 

nut~ 



TEST MT6 

10Sl lll lH4oC .. flS PIIIICIPLE S THSS Sl<EAII s Tllf~~ SUESS INTENSITY 
"l Ill f'U "1111 .... "IN "Al 

l l Vi 1-1, 
l 1s~-1e -1.lCIH+Jl 1.l~lE+Ol J.ti93£•01 4,4611r+,,1 Z,419E+OO 1, J91£•C 

l 1\R•l( 

aOHTll C•UN,.fl S PIIJHCJPl( S Tll[SS S.,Eu STOSS STIUSS INTENSITY 

"'" l'U "IN "'' "IN ..... 
z ... rsi.-z, ' 0 INOf &Vlll,I •• •OH HE COflPOlfl'IIT .. ,,, 4VlllAllE •• 

) ISR•ZC ' 
•OSETH (14ANNfLS P•IIICIPLE SUESS SHfH sar~~ SUfSS INTf'IS !TY 

lllH l'U II IN "" II IN 11&1 

3 b tSl•H 
1 I Sll-39 -3, '57E +02 3,18bhOZ Z, 789[•01 l,'l11ts:+r,z .z.UZE+OO 3, 71U•O 
8 IS I• JC 

IOH Tl E CH&H!IIHS Pl INC 1'L f S1'ESS SHEAR STIE~S STRESS IIITENS I TY 
IIIN .... "IN •u "'" 110 

... q 1 s•-o 
10 ts•-o •l,lbOE+Ol 'i.9U[+OI Z ,ZCl)(•Ol 7,HH•Ot ,.un-01 1, ... 6H•C 
11 I Sll•4C 

IOHTH (HINNEli ''INCIPLE S lliESS SHlAI STIFB SUESS JIHtHSITY 
lllH .... !IJN "" "111 'IU 

~ 1 i 1511-~4 
ll I s11-,11 ·1, IIOH +01 l .C'59F+O? 1,4Q,t•Ol 4, Z2''H+Ol 1, 707E+OO 1,051!(+0 
1 ~ ,s•-,c 

tO~eTTl CIU'CNEl S PIIINCPU SH lSS SHEU STUH SUESS INTflfSITY 

"'" "II 11IN "" II I II .... 
b 1) l!,R•!,4 

lo ISll•t,8 •l ,H7E+OZ 1,596[+01 1,4551:•Cl 6,,o;,r+ot 4,'19£-01 l,596E+O 
17 I Sll·bC 

JOH IH (14111NHS PIIIHCIPlf SUESS SHU SUFH SUESS IIITENSITY 
"1 N ,.. r l'I N .,, "IN ,. .. 

18 ISII-U 
l~ l.iR-78 -3,HH+OZ J,HlE+Ol 7, llzt-01 7,?"'f•'ll 2.759(•00 3,6&3E+C, 
?C I S11•7C 

ROHTTt (H&NNkl5 PRlNCIPLt s TJI £:is s ... u, STHS~ SUESS INTENSITY 
MIN .... "IN IIU I' IN .. .. 

8 z l ,s,-a, 
ll I SA-81 -J. HH+OZ ,,lHf+OZ 9,203£•01 Q, ')I'll!!~ +1)1 7,0l!H+OO ,.12u+o2 
Zl 1 s ~ -ec 

•L';cTlt l,. .... ~~·Hl~ PI.JNr!Plt ~ TH 55 Sl'E H san~ :i T II f S 5 !NTE"'S I TY 
"J •. "'. "l"' ... y 'IIN l'U 

<J (.;. I'• -Ga 

' ) '\ Q •'l 8 •l,.;.,~t •C, ~.~JZ~•"l 1,JlH•Jl 1.1 .. ,r.n• ~.HH•OC ~.4JZ'•Cl . ~ C 'r - ,( 

110,c II. (><l'-~<l) "Rl'•CJPlt sh l )) SHE AR ', TH~S STi1£SS JliTfNSITY 

"I'- "'. "I" ... y "IN "I I 
1 <.l • 7 C '., ,-1 i., a 

., C ~ P• l r:'8 -l .~l7E •~2 ,.~lH•"? • ,Hi,f•Cl 1, .. ,.~ •'ll J.HO•OO 2,CllH•02 

'~ C>••JOC 

•HH!Ttf ( ....... ' l s PnNCIPLt s ntss SHE All suq~ STRESS ?NTfllSfH 
, JI,; PU "'"" ~,. "lit .... 

l l lC I SIP•) 14 
l. I ;R-J l P •l,5,H+JZ ;.i3bC+~~ 1, HH • CO 1, 11'1~" +t'I? 6,,tH+OO J ,52IF•02 
H ISl-11( 

~OS,Tll (HANNtLS P~l'-C!Plf S HESS St-EU sn~q SlA(SS IIH(NS I TY 
l'IN l'U "IN ••• "IN "" •• 31 ISR-lH 

h cs~-1ze •4,580( .. ,z !,C~0£•0' t,lQzt-Cl 1,1"6f•0~ 5, HPE•OO 5,C90E•C2 
! ~ I \11• l ZC 
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SENSOII 

PT-17 
PT-19 
PT-19 
PT-ZO •---1 
•---z ,---3 •---It 
PT••Z 
PT--3 
PT••!\ 
PT--6 
PT••7 
PT--8 
PT••9 
PT-10 
PT-11 
PT•lZ 
PT-13 
PT-U 
PT-15 
PT-16 

DET-22-103 
Revision 0 

10 "AX VALUE 

.178E•Ol 
el70E+Ol 
el95E+03 
,l81E+03 
e608E+OO 
e6Z7E+OO 
,217E+OO 
e618E+OO 
1Zl6E+Ol 
.17ZE+Ol 
e288E+Ol 
e796E+OO 
,119E+Ol 
,1Z3E+Ol 
e6'18E•OO 
.oHE+OO 
,113E+Ol 
alt77E•Ol 
,130E+Ol 
• so,e +oo 
.1t72E+02 
eltb~E +OZ 

TEST MTS 

AT .995 SEC 
AT .995 SEC 
AT .995 sec 
AT ,995 SEC 
AT .679 SEC 
n .953 SEC 
AT ,588 SEC 
AT .839 SEC 
AT ,2Zl SEC 
AT .12, sec 
AT • 317 sec 
AT .1zz SEC 
AT ,lZZ SEC 
AT elZ3 SEC 
AT .121 SEC 
AT .en SEC 
AT ,128 SEC 
u ,155 SEC 
&T ,lZZ sec 
AT ,125 sec 
AT , 120 SEC 
AT .119 SEC 

E.55 

NIN VALUE 

•el60E+OO AT .005 SEC 
•1 l16E+OO AT .OOlt sec 
-,ltlt6E+OZ AT • OOlt SEC 
•a387E+OZ n .oo, SEC 
•1590E+OO n .706 SEC 
•,61tZE+OO AT • 731 SEC 
-,Z13E+OO AT ,603 SEC 
•e76ltE+OO AT .6lt3 SEC 
•, Z61E +01 AT ,371 SEC 
•,361E+Ol AT • 251 SEC 
•,Z9ZE+Ol AT • 387 SEC 
•,U9E+Ol AT ,Z8Z sec 
-,1'6E+Ol AT • Z7Z SEC 
-,160E+Ol AT .60lt SEC 
•el09E+Ol u .379 SEC 
•,blZE+OO AT , 559 sec 
-,H6E+Ol AT 1507 SEC 
•,117E+OO AT .nz SEC 
-.u,ze+o1 AT ,bOlt SEC 
-.156E+Ol AT • 37lt sec 
•,81tZE+OZ AT ,005 sec 
-.839E+02 AT ,005 SEC 

nut~ 



TEST MTS 

Sl:~SIJR l t' MA )C VALUE "11TN V ll U': 

SR-lA ,4b6f+Ol n ,bQ? sc,: -,41"1:+1)1 lT • 5 t.C SH 
~i-16 ,,b7E+iH AT , 467 Sc: C -.~'>11:+rn AT • 4 85 HC 
S ~-lC ,b98E+C.t AT .Q~7 SF t: - • 94 zr: +oo AT • 535 SEC 
SP-ZA .~17E+Cil AT • t, (\ $ s;c -.,~4r:+01 AT .5~3 SEC 
S~-2C .aoze+ctJ AT ,P79 s ~c -.1,~1:+01 AT .t:3b SEC 
SP-3A ,1C4t:H2 AT , 641 SEC -.1?,,~•,2 AT ,382 sec 
SR-38 ,14bE+Gl AT ,63Q S FC -.1~4S:+1)1. AT , 377 SEC 
SR-3C ,75JE+cC AT , 55 3 Sr: C -.1111:+oo AT • 593 SEC 
H-4A ,268E+Cl AT • f, 7Q ~ fl: -, ?47C+')l ~T , 414 SEC 
~R-48 ,C.Z5E+OO AT .Q~~ s~c -.Q4~S:+01) AT • 0 c;,. SEC 
SR-4C ,7bJ.t+CC AT .5~~ HC -.toor:+''1 AT ,5H SEC 
SR-5A ,277:+cl AT ,fQ ~ s I"' r: -.1·nc:+01 AT ,37Q SEC 
::; P-5~ .l43f+Cl Al , 7Qf SFC -,l',4S:+Ol AT ,:!eO SEC 
SR-5C ,c;JH+CC' AT .~~~ ~ t"('. -. 0 1or:+l')O H ,Pf!7 SEC 
SR-bl ,i-7:.f•C'l H • Q2 7 5 F. ': -,4Q4C:+"l H • e 94 SEC 
Sti-bA ,Z03E+Cl AT • 8', ~ SfC -,2Z8E+"l H .ec;2 SH 
SP-bC ,l21t:+cl AT ,1544 s r: (' -.111c:+')l AT ,4<;P SEC 
Sli1-7A ,Q94E+C.l Al ,485 Sc: C -,lZ4r:+'3Z AT • 'tt:b SEC 
SR-78 ,t-7dE+Cl AT 1,042 HC - , 11 "': + '> ~ H • tQZ HC 
S P-7C ,7llE+Cl AT 1, n4 I' ss:c -.•~,c;+Ol AT • t:cn SH 
so-u ,1241::+C., AT • 5q '.3 c; f C -,71'.'Zl:+01 H • 311 S£C 
Sll-61' ,<,'clt+Cl H , 'H 3 SfC -,5'.~!:+l)l IT , 311 SEC 
s~-ec ,5Q7E+C! AT ,'\'>1 Sc C -,4cn;+o1 AT , 311 sec 
s~-q, ,101:H:+Ot. AT ,370 ~,: r.: -.~,,1~+01 AT .4lb SEC 
S~-QB ,bbuE+Cl AT I(:,') 7 ~ ,: r.: -,4'itr=+n1 AT , 873 SEC 
SQ-QC ,:HE+cl AT .:Ha SEC -. ,a,:;c;+'ll AT .5ee SEC 
SR-l('A ,726~+cl AT ,411 s ",; -.704C:+)l AT • 5 5Q SEC 
SR-109 ,3Q~t+Cl AT .~07 'i F. C -. (,~'5C: +')1 AT ,560 sr:c 
S5i-1CC ,237E+G• AT , 517 SFC -,41oc;+'H AT • 5~2 SEC 
SR-JU ,1Zl(+c2 AT • H" SFC -,7i,o!!F+l)l u .~42 SfC 
S R-116 .~SlE+Ol AT . !'i'" SEC -,4'i]C+0J AT • b 't3 sec 
S R-llC .J:?5t:+Ol AT • Qq 13 s re -.2.,~c:+01 AT .ee5 SEC 
SQ-lH ,132E+C, AT , A Cl 1 c; r C -,11'5e+,2 AT .eo1 SEC 
SR-12S ,G4b!:+Cl Al ,AQ] Sr: C -. n~qs;+o1 AT , q 87 SEC 
SR-12C ,4b8E+Ol AT .Q57 SfC -.4'>E'E+l)l AT • 4Qb sec 
se,---1 ,lClE+Ol AT 1,055 ~,: C -.,o~c+o,, AT .'tt;Q SEC 
SG---z ,li'BE+Cl AT ,85~ ~cc -.11,.qc:+oo AT ,248 SEC 
~(,---: ,lllE+Cl AT I 204 SEC -.l~'E+Ol AT , 5 87 SEC 
SG---4 ,698E+OC AT • OQ? SfC -.t04C+Ot AT • 631 SFC 
SG---5 .1371:+Cl AT ,OQ'l src -.111c+~l AT .si;o SEC 
SG---b ,lC.5E+cl AT .ogq ~FC -,ll4E+01 A f .3~2 SEC 
SG---7 ,llOE+Cl Al .otn sec -,Z60C+01 AT • 3't3 SEC 
SG---8 ,119E:+C.1 AT , 3015 src -,P4S:+1)1 AT • 377 SEC 
SG---Q ,lbOE+Cl AT ,OQ7 s i::c -. ?llliF:+')1 AT , 3 ,o SEC 
SG--10 ,107E+CZ AT .,,o HC -.?Q'5E•Ol AT .182 sec 
SG--11 ,24JE+C2 AT • ('Qt se:c -.z,?t:+'ll AT .235 sec 
SG--12 .135t+02 AT .nCt SEC -.1:'lE+OZ AT • z "~ sec 
SG--13 ,145E+OZ AT ,O'H, SFC -.?f'.)ql:+'l2 AT .ZH s~c 
SG--H ,30lt:+CZ AT • 3'l4 sf!". -.)lOS:+02 AT • 473 sec 
SG--l!i ,Q47E+c.l AT , 04 4 ~cc -.l~',J:+02 AT , 5 50 SEC 
SG--lb • H.oE +CZ AT .308 SEC -.toec;+'l~ lT , 2 '96 SEC 
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~G--li 
S<,--Jfl 
.;c~--11.1 
~u--,c 
s (--?] 

"G--22 
~1.1--n 
:>G--2c. 
SG--25 
H--U 

SC,--~ 7 
s r,--n 
~G--ZQ 
SG--H' 
sr--?l 
SG--32 
SG--33 
Sr.--H 
SG--n 
\G--lt 
sr.--n 
5 G--.H' 
S G-- 3CJ 
SG--ltv 
S (,-- .. 1 
:i G--4 2 
S G•-43 
$ <,--4 It 
SG--"5 
S<,--4t 
S<,--it7 
$(.--4,6 
s c.--4-«; 
SG--~O 
s (,-- ~" 
~G--53 
SG--!>lt 
SG--!>5 
~G--1:b 
sc.--,1 
~~--i;q 
;iu--ec 
S C·--t 1 
i r.--t., 
j(,--tJ 

DET-22-103 
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,lZof+ll AT 
.tOCtc+Cl AT 
d't"E •vl AT 
.eQ4tE•vO AT 
, lituE+tJl AT 
,117l+Gl AT 
,u50E+Cll AT 
.e~H•CG AT 
,91-lt+OO Al 
,l'tZE•<.l AT 

,H4c+Ot AT 
,77b~+CO AT 
,7't2E+OO AT 
,lOl:E+Ol AT 
,'tlbt+Cl AT 
,'t8lt+tl AT 
,137E+OZ AT 
.189E+C'l AT 
,t:OlE:+Cl AT 
,'t21tf+Ol AT 
.150E+Cl AT 
.Qlt7E+OO AT 
, 778f +\10 AT 
el50f+Cl AT 
.se,ee+co AT 
.180E+C1 AT 
.7ZQl+'-J AT 
.lOQE•fl AT 
,lQOE+Cl ,, 
,t3qE.+OO AT 
.~HE+01.1 AT 
.lbh+(;l ,tl 
oliCH+U, AT 
,231E•Cl AT 
,Z9lE+Cl AT 
,lC8E+Ol AT 
al57f+Cl AT 
.Z4i7f•Ol ,r 
·"43E+Cl AT 
.ZlOE+Gl AT 
,20,E+(.l Al 
,125E•Ol AT 
.l(,5f+(l AT 
,14.LE+<.l &T 
,12Jt+Cl AT 

TEST MTS 

• 1, 7 sf:,: 
• 1 '> O Cir C 
.O<U src 
• c;' 1 src 
.,11 Cir(" 

.OB 5 '"C 
1. 0" t s c:r 
.ocn H C 
• ~, 5 c:r C 
, 61. 1 SH 

1 , 0')1, Ci IC'.: 
, A5 IIJ SEC 
• "1 (.\ SFC 

1 • ('II'\ ;I HC 
l,OQ5 ~i=c 
1, 0·7 '5 ~EC 
1, OQ ~ SEC 
l,CH HC 

, 5 a; 3 HC 
• ·~ 1 He 
, 766 src 
.q79 HC 
, 9Z 3 SFC 
• ,. z q HC 
• lH, ss:c 
• ')31 ~ C: r. .,.,.,,. SEC 
• 34 Q (r-c 
, 716 s Fr. 
• 71., sec 
,Q~t H~ 
• 6Q t) HC 
.QQO ~ s: C 
.4Q4 ss:c 
• 6 7 et HC 
.451 SFC 

1 • 003 src 
le'l13 ~ r:c 

• 0)4 Sfr. .o,, HC . (\ ,, HC 
1.01z s ~ r: 
1,n1tQ SEC 

•A-,._ Sf r: 
• ~ 'l? Ci Ct" 

E. 57 

-.1 .. .,~.,1 AT ,tZl sec 
-.1 .. ,c:+11 AT • t<n SEC 
-.tnL"+tlJ &T .1qa SEC 
-.1n1c:+r,1 AT • H! SEC 
•• ,1or+1'l H .,,o SEC 
-, l!'CC:+IJ\ &T , 4 t,8 sec 
-,.,c1c:+10 AT , Z 5t ~ EC 
-.10,o:+i1 AT ,Hb SfC 
-. q,i'JC: .,,,., tT , 74 8 SH 
-. ~.,, c: ,.,n AT ,BO SEC 

-.l(l'lf+I)\ aT • "c; 5 SH 
-,"6l"+Jn &T • Hl sec 
-,?".\1C:•OO AT • 072 SEC 
-, \')QC:+1')1 4T ,Q46 SFC 
- • .,,~c:+10 AT ,212 SEC 
-,4'!)5C:+11' IT .148 sec 
-.t~,C+"\1 AT ,zc;4- SEC 
-.1~.,C:+1')1 aT • (: z ~ SEC 
-,'3?,r:+nt IT • "e 3 SEC 
-.•1,.e•i1 AT • t 40 SEC 
-.1011,s: +l)t IT • 715 HC 
-.ll',C+Ol •T ,Q88 SEC 
- , 1n'lc: +l'\O &T l.C43 SEC 
-.1•11c+ll ,., ,t21 SEC 
-.~HF+')O AT • 3t0 SEC 
-.~O"E•Ol AT .828 SH 
-.,,.,s:+oo H .tlb SH 
-.1'i7C+?l •T ,70Q SEC 
-.p-,c:+01 IT • "75 SEC 
-.1ut;+OO IT ,bQO SEC 
-·"""c::+no H • !H Sf( 

-.tiuc+,i1 AT • 717 SEC 
- • ., • .,f +n" &T .4t4 SEC 
-. l4"C: +01 &T ,tB SEC 
- • ~·nc: •n1 AT .5t3 SEC 
-.tC',f+nt IT ,t48 SEC 
-.n2c+'>l H l .o l7 5EC 
-,!,,l)C+')l AT 1 , 0 c, l SEC 
-.,,tc+l)l .IT • 1 ti 1 SEC 
-.,,Qc+ot ,r .141 SEC 
-.l"OC+Ol AT , l 77 SEC 
- • lt,QC +"\O IT 1 • 0 54' SEC 
-.\111':+1'1 AT J. C 33 SEC 
-.14.,e+f'\1 IT ,t'fl3 SEC 
-.o .. ,:,o') &T 1 • C 41 HC 

nut~ 



l 0(. H 11'1 C'4ANNELS 

36 ISG---1 I ,ux CO"IINED STIES$• J.9ZH+01 AT TIIIE . e.,tsoE-01 
0 (NOT IVAIL. I IIU Hoo, STRESS • 7.9lZE+OO AT T Il!E • ,.,&oe-01 

37 IS G--•l I IIU U IAL $TIE 55 . Zo6HE+Ol AT T IIIE • e.,60E-vl 
0 INIJT &VAIL. I "u &ENDING STRESS • 1.l'1E+Ol AT TIIIE • 1.001£+00 
0 (NOT &V&Jl,1 

LOCH 11N C'i&NNELS 

z ,a ISG-•23 I " .. CO"IINED STRESS• -5.994£•01 u TIIIE • ,.960E-Ol 
0 !NOT &V&ll,1 IIU HI.OP SUESS • •9,93U+OO AT TIIIE • ,,960£-01 

,9 I SG•-H I " .. UUL STIESS • -3,311E+Ol AT TIIIE • ,.960E•Ol 
0 IIIOT &V&ll,I IIU UNOIN, STRESS . 3,lO•E•Ol AT TIIIE • 6,,90E-Ol 
0 !NOT AVAIL, I 

LOCAi ION CHANNELS 

3 bO ISG--2, I "u COIIIINED STIESS • o\,UH+Ol u TIIIE • 6, lJOE-01 
0 INOT AV&IL,I IIU Hoo, STIES$ • -7.1691+00 AT ru,e • 1.,ooe-01 

bl 1SG-2fl I " .. AHAL ST,_f.SS • -Z,6ZJE+Ol AT TIIIE • 1.,ooe-01 
0 (NOT AVAJL,1 "All IENDJN, STIE5S . Zo9UEt01 AT rJIIE • 6, llOE•OI 
0 OtOT AV&ll,1 

LOCATION CHANNELS 

.. bl I s,--21 I "" COIIIINEO SUESS • -J.Uo\E+Ol AT TIIIE • o\,9,0E-01 
0 (NOT &Oll,1 110 HOOP SUESS • -6.00ZE+OO AT T IIIE • ,,e,oe-01 

bl 1 s,-ze I " .. UIH STIESS • •Z,OOlE+Ol AT T IIIE • '• UOE•Ol 
0 INOT &V&Il,1 IIU IIENDING STIIESS • Z ,Oo\5£+01 AT TIIIE • o\,9o\OE•Ol 
0 INOT AV&ll,I 

lC:ATIJN t .-i&HHEL S 

; M 1SG••Z9 ' .... COIIUHEO STIIESS • •3,35.\E+Ol H TIIIE • 9,o\60E-Ol 
0 INOT &Oil, I IIU HOOP SUESS . ,.uu+oo AT T IIIE • 1.oost+oo 

b' I SG-30 I IIU UUI. SUESS • la 71 lE+Ol AT TIIIE • l ,OOH+OO 
0 I NOT &VUL. I ,iur IENOING SUESS • Z,073E+OI AT TIIIE • 9.o\bOE•Ol 
0 IHOT AUil, i 

lQCallJN CHANNEi.$ 

".) 0 OiOT &OIL. I IIU COIIIINED SflESS • 1.u,e•oz " Tl"E • 1.001+00 
~b , s,-n I "u HOOP ST1E$S • 4.ZlH•Ol &T TIIIE • 1.095&+00 

0 (NOT &Vlll. I IIU Ul&L STIESS . l,o\06E+OZ AT TIIIE • 1.0,u+oo 
b1 l SG••JZ I IIU l!IENOINli STltESS • z.,ne•o1 AT Tl"E • J. 790£-01 

0 (NOT AVAIL.I 

lOClTIOlt C14&HNflS 
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