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EXECUTIVE SUMMARY 

BACKGROUND 

During the 1992 outage at H. B. Robinson, CP&L was required, per 
Technical Specification, to conduct a structural integrity test 
(SIT) of the containment building. The purpose of the SIT was to 
measure, observe, check and verify the response of the Reactor 
Containment Building (RCB) at the design pressure of 42 psig. The 

displacements and concrete cracking observed during the 1992 SIT 
were compared to those values observed during the 1970 and 1974 
SIT's. General agreement between the data from the SIT's would 
indicate that current behavior of the containment is similar to 

past behavior and would demonstrate the continued structural 
integrity of the containment.  

CONCLUSION 

CP&L contracted with General Physics/Sensing Systems Corporation 
to perform the SIT. Test results indicated that the wall radial 

growth,.wall vertical growth, base mat vertical growth, equipment 
hatch radial growth, and personnel hatch radial growth were well 
within the acceptance criteria. The concrete exhibited more 
vertical cracking during the 1992 SIT than previously but remained 
within the acceptance criteria. This increased vertical cracking 
is attributed to the cumulative effect of the second and third SIT 
and other load cycles during the past 18 years which have relieved 
the concrete tension between cracks.  

The 1992 SIT results indicated good general agreement with the 1970 
and 1974 test results and all acceptance criteria were satisfied 
ensuring the continued integrity of the structure.
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ABSTRACT 

Sensing Systems Corporation was commissioned by General Physics 
Corporation to conduct the third Structural Integrity Test (SIT) 
of the reactor containment building of the H.B. Robinson Steam 
Electric Plant in December 1991. Preparations for the third SIT 
were completed in March and April of 1992. The test was 
successfully completed between April 7 and 11, 1992. The test 
results have indicated good general agreement between the 1970 SIT, 
1974 Retest and the 1992 Retest and the acceptance criteria have 
been satisfied. The cumulative effects of the three tests and 
other load cycles during the past 18 years have resulted in higher, 
but acceptable, magnitude of cracking during the third SIT.  
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1.0 INTRODUCTION 

The purpose of the Structural Integrity Test (SIT) was to measure, 
observe, check and verify the response of the Reactor Containment 
Building (RCB) at the design pressure of 42 psig. The test 
pressure of 42 psig was established according to the Final Facility 
Description and Safety Analysis Report (FSAR), Technical 
Specification Section 4.4.4.2. Carolina Power & Light Special 
Procedure SP-1033 was used and followed in conducting the 1992 SIT.  

The displacements and concrete cracking observed during the 1992 
SIT were compared to those values observed during the 1970 and 1974 
SIT's. General agreement between the data for the three tests and 
satisfaction of the acceptance criteria would indicate similar 
behavior of the containment structure. In addition it would 
demonstrate, with a high degree of assurance, the continued 
structural integrity of the RCB which is required to provide the 
necessary protection for public safety in the event of the 
hypothetical Loss of Coolant Accident (LOCA).  

The location of the measured responses for the current SIT were the 
same as those used in 1970 and 1974 with the following exceptions.  
Nine measurement locations adjacent to horizontal construction 
joints monitored during the 1974 SIT were eliminated during the 
1992 SIT. The two measurement points below the equipment hatch 
which were added during the 1974 test were included during the 1992 
test. The list of measurements and their exact location are found 
in Special Procedure SP-1033 (included in this report as 
Appendix A). The RCB responses were measured at pressure plateaus 
of 0, 14, 21, 35, 42 and 0 psig.  

2.0 INSTRUMENTATION 

The responses of the RCB were observed and measured during the SIT 
by the following methods: 

a. Measurement of displacements.  

b. Charting of crack patterns and measurement of crack 
widths.  

c. Visual observations of the accessible exterior surface 
of the RCB.
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2.1 Sensor Instrumentation and Installation Techniques: 

All sensors and instrumentation were installed in accordance with 
the locations stipulated in CP&L special procedure SP-1033 Rev. 3, 
Attachment 9.2, Tables and Instrument Locations. SP-1033 may be 
found in Appendix A of this report.  

2.1.1. Optical Tooling Scales: 

Optical scales and jig transits were used to measure cylinder 
wall radial displacement. Optical tooling scales were mounted 
directly to the containment vessel at the prescribed locations 
using existing 1/2 inch anchor bolts. The scales were 
positioned to be perpendicular to the wall surface and to a 

jig transit located on the ground elevation and at the 
auxiliary building roof elevation. Two fixed ground reference 
targets (a front and a back sight) were used for each of the 
four optical scale azimuths to establish the plane to which 
the radial growth was referenced. One additional reference 
target was installed at the top of the shield wall adjacent 
to the equipment hatch.  

2.1.2. Direct Current Displacement Transducers (DCDTs): 

DCDTs were used to measure wall radial movement at the 
equipment hatch, personnel hatch and the base elevation 
locations. DCDTs were also used to measure wall vertical 
movement at the spring line elevation and for the base mat.  
The radial growth and the mat vertical growth measurements 
used fixed reference frames to support the stationary housing 
for the DCDTs. The DCDT spring loaded plunger contacted the 
containment surface. As the containment growth occurred, its 
surfaces depressed the plunger into the DCDT housing producing 
a voltage signal proportional to the growth.  

2.1.3. Taut Wire Devices: 

Taut Wire Devices and invar steel wires were used to monitor 
the containment vertical growth at the spring line elevation.  
The invar wires were hung from angle brackets bolted to the 
containment wall at the spring line elevation. A weight and 
a Taut Wire Device were used to maintain constant tension in 
the 0.045 inch diameter wire. A DCDT mounted in the Taut Wire 
Device was used to measure the wire movement. The amount of 
wire movement was equal to vertical growth at the spring line.
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A taut wire device was also used at one containment radial 
growth measurement point (SD6) which could not be sighted with 
the jig transit. The taut wire was attached to the 
containment wall using a mounting plate with a hook eye. The 
taut wire was tensioned along a radial line to the taut wire 
device mounted on the fuel building wall. A weight maintained 
the correct tension in the wire and a DCDT measured the wire 
movement.  

2.1.4. Scale and Target for Dome Apex Measurement: 

The dome apex vertical growth was measured using a precision 
level, a vertical scale and a reference target. The level and 
vertical scale were mounted on the dome using heavy frames.  
The reference target was attached to the Unit 1 stack vertical 
access ladder at the same elevation as the vertical scale 
using two beam clamps.  

2.1.5. Crack Charting Grid Lines and Equipment: 

Horizontal and vertical grid lines, the original 1970 white 
wash and optical comparators were used to chart and measure 
the concrete surface patterns at the twelve designated 
locations. The grid lines facilitated the sketching of the 
crack patterns onto charts.  

2.1.6. Strain Gages: 

The original 1970 dome liner and dummy strain gages including 
cables were in place prior to the structural integrity test.  
During 1970 a biaxial or tee rosette type strain gage was 
installed at each dome location and was used for the dummy or 
compensating strain gage. The two sensing elements of each 
tee rosette were hooked up to the recording instrumentation 
independently to allow measurement of circumferential and 
meridional strain components. The dummy strain gage was 
installed on a 6 inch by 6 inch sample of the liner plate.  
The dummy strain gage was used as an unstressed reference 
strain gage that was otherwise identical to the measuring 
strain gages. For the 1992 SIT the existing cables were cut 
off at approximately Elevation 315' and new cables spliced 
and routed to penetration area.
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2.2 Recording Instrumentation: 

2.2.1. Wiring and Connection Panel: 

All DCDT and strain gage cables were routed to and terminated 
at a central connection panel located in the MG Set room.  
Each cable was checked for proper identification and location 
by elevation and azimuth. Four conductor, 26 AWG stranded 
cable with braided shield and PVC insulation was used for both 
the DCDT's and the strain gages.  

2.2.2. Datalogger: 

All DCDTs were connected into a Fluke Datalogger Model 2286A.  
Each datalogger channel was programmed .with a scale factor 
based on the laboratory calibration and the actual excitation 
voltage measured at the individual DCDTs. The DCDTs were 
mechanically set at the correct zero position and an insitu 
two step calibration check was performed on each DCDT.  
Containment growth or movement data were recorded directly in 
engineering units (inches).  

2.2.3 Strain Indicator and Switching Box: 

All strain gages were connected into a Vishay Model SB-10 
switching unit and a P-3500 digital strain indicator. The 
strain indicator was calibrated to readout data in strain 
units (microinch/inch).  

2.2.4 Jig Transits: 

The wall radial growth data were recorded using two Brunson 
model 71 jig transits with optical micrometers. Data were 
recorded by first leveling the instrument, aligning the 
instrument with the ground reference targets and then sighting 
the individual scales. Scale data were taken by reading the 
inches and tenths of inches from the scale graduations.  
Hundredths and thousandths of an inch were read using the 
optical micrometer. A total of 3-5 readings were recorded 
over a 10-20 minute period of time while rechecking the 
instrument setup. The average of all readings was recorded 
on the data sheet.
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2.2.5 Precision Level: 

The dome apex vertical growth data were recorded using a Wild 
N-3 precision level with an optical micrometer. Data were 
recorded by first leveling the instrument, setting the 
instrument reticle at the stack target elevation using the 
optical micrometer and then sighting the scale at the dome 
apex. The dome scale was read directly using the .025 inch 
graduations and using the optical micrometer to .001 inches.  
A total of 3-5 readings were recorded over a 10-20 minute 
period of time while rechecking the instrument setup. The 
average of all readings was recorded on the data sheet.  

2.2.6 Crack Inspection: 

The designated crack inspection areas were examined visually 
to locate cracks. Crack widths were determined utilizing 
optical comparators.  

2.3 Unit I Operation 

2.3.1 Unit I Stack: 

The Robinson Plant Unit I was not in operation for the 
duration of the Structural Integrity Test and no thermal 
effects were induced on the vertical reference target mounted 
on the stack.  

3.0 STRUCTURAL INTEGRITY TEST 

3.1 Test Procedure: 

3.1.1 General: 

The Structural Integrity Test was performed in conjunction 
with the Integrated Leak Rate Test under the control of a 
Carolina Power & Light (CP&L) designated Test Director. The 
SIT Engineer assigned by Sensing Systems Corporation 
coordinated the SIT preparations, personnel, test activities 
and made all decisions and/or recommendations regarding the 
SIT. All preparation and test activities were conducted in 
accordance with CP&L Special Procedure SP-1033 Revision 3.
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3.1.2 Preparations: 

All SIT members were on site several days prior to the start 
of the SIT. Checks were made and daily readings were taken 
by the SIT personnel to insure that all instruments and 
equipment required for the test were installed and operating 
satisfactorily. Checks were made to insure that all 
prerequisites were accomplished and that the requirements for 
proceeding with the test were satisfied.  

3.1.3 Zero Pressure: 

All personnel assigned to the SIT were trained in their 
assignments prior to the start of pressurization the initial 
0 psig SIT data were recorded on the appropriate data sheets.  
The data was checked for credibility and to determine if it 
met the requirements for proceeding with pressurization.  

3.1.4 Pressurization and Depressurization: 

The SIT data was recorded after pressurization was increased 
to each test pressure level and held for a one hour 
stabilization period. Structural displacements of the RCB 
were measured at 0, 14, 21, 35, 42 and 0 psig using the DCDTs, 
jig transits and precision level. Concrete crack charting and 
visual inspections by walking around the containment were made 
at each pressure level to check for gross or unusual 
deformations or other conditions. The containment was also 
inspected for unusual conditions such as large cracks outside 
the inspection areas, concrete spalling and interference with 
adjacent buildings and structures. The displacements and the 
concrete crack patterns were checked for credibility and 
against the acceptance criteria at each pressure level before 
moving to the next pressure level.  

3.2 Data Reduction and Analysis: 

3.2.1. DCDT Data: 

The datalogger printout of the DCDT data was made directly in 
inches of growth with a resolution of 0.001 inches. This was 
done by pre-programming the data logger with the initial zero 
offset value and the conversion factor of inches per volt for 
each DCDT.  

The DCDT readings for those sensors mounted on frames attached 
to the equipment hatch shield wall have been corrected for 
movement of the shield wall. This movement tends to reduce 
the actual DCDT reading. The shield wall movement correction 
was made assuming that the wall rotated about a point at the 
mat elevation.
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3.2.2. Optical Data: 

Optical growth data have been determined from the transit and 
level readings by subtracting the scale readings recorded at 
0 psig from the readings taken at each of the SIT pressure 
levels.  

3.2.3. Strain Gage Data: 

The dome liner strain gages were found to be unstable prior 
to and during the SIT. It was not possible to obtain useful 
data by any of the known remedial or corrective methods. The 
SIT was conducted without the strain gage data because the 
H.B. Robinson Plant Technical Specification does not require 
the use of strain gages during the retest. No dome liner 
strain data are presented in this report.  

4.0 RESULTS 

The exact location and designation of each measurement is found in .Appendix A, CP&L Special Procedure SP-1033 Rev. 3, Attachment 9.2 
Tables and Instrument Locations.  

4.1 Displacement: 

The containment deflection data are presented in Tables I and 
II of Appendix B. Table I contains the optical data and Table 
II contains the DCDT data.  

The RCB displacement data are plotted versus test pressure and 
presented in Figures 1 through Figure 65 of Appendix C. The 
plots are a continuation of Figures 1 through 65 of the 1974 
SIT report prepared by Gilbert Associates Inc. Figures 1 
through 24 graphically display the scale data. Figures 25 
through 30 display the average displacement for each scale 
elevation (365', 345', 325', 305', 285' and 265'). Figures 
31 through 65 display the DCDT data for the personnel hatch, 
equipment hatch, Azimuth C and Azimuth D.  

4.2 Dome Apex Vertical Growth: 

The dome apex vertical growth data are presented in Table I 
of Appendix B.  

4.3 Crack Patterns: 

The concrete crack pattern charts are presented as Figures 1 
through 25 of Appendix B.
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5.0 BASIS OF ANALYSIS 

5.1 Data Accuracy: 

The test instrumentation functioned without fault (except 
strain gages) throughout the SIT period. The accuracy of the 
various measurement devices is as follows: 

Jig Transit/Optical Scales: 0.015 inches 
Precision Level/Optical Targets: 0.025 inches 
DCDTs Alone: 0.003 inches 
DCDTs with Reference Frames: 0.015 inches 
DCDTs with Taut Wire Devices: 0.010 inches 
Optical Comparators: 0.002 inches 

5.2 Plots: 

The 1970, 1974 and 1992 SIT data have been plotted on the same 
graphs to show the comparisons of the three sets of data. The 
1974 SIT data used the depressurization 0 psig point from the 
1970 SIT for its starting point because of the structural 
hysterisis effect which was accounted for in the design of the 
RCB. The 1992 SIT data used the 1974 depressurization 0 psig 
point for its starting point for the same reason. This method 
of illustration is conservative in the sense that it is 
assumed that no additional recovery of containment growth 
occurs after the final 0 psig readings are recorded.  

5.3 Analysis and Comparison Criteria: 

The acceptance criteria contained in the H.B. Robinson 
Technical Specification Section 4.4.4 Operational Surveillance 
Program (see Appendix D) requires that "observation of the 
structural test at design pressure indicating no significant 
differences in containment growth and crack pattern spacing 
and width from that during the proof test shall be considered 
as demonstrating the continued integrity of the structure".  

The Carolina Power & Light Company letter to the U.S. Nuclear 
Regulatory Commission dated February 5, 1992 (see Appendix E) 
quantifies the Technical Specification Acceptance Criteria 
based on maximum acceptable displacements as identified in 
the CP&L letter dated February 20, 1974 to the U.S. Nuclear 
Regulatory Commission (see Appendix F). The CP&L 1992 
criteria include a 20 percent tolerance for acceptability 
without additional evaluation.
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The analysis and comparisons of the 1992, 1974 and 1970 SIT 
results have been made using the following documentation and 
comparison method: 

A. Acceptance Criteria Values Per Ebasco Services Inc. 1970 
Structural Integrity Test Report Scaled from 48.3 psig 
to 42.0 psig. See Table I.  

B. Acceptance Criteria Section 7.0 of the CP&L Special 
Procedure SP-1033 Rev. 3.  

C. Slopes of Data Plots During Depressurization.  

The H.B. Robinson Technical Specification Section 4.4.4 and the 
CP&L letter dated February 5, 1992 are consistent with the above 
A, B, and C analysis and comparison methods.  

The "A" criteria were taken from the Ebasco Services Specification 
WELC 5379 CH-7 for the containment structure. This specification Oprovides the predicted structural response values at 48.3 psig, to 
which Ebasco then added a margin (20 or 30 percent) which in turn 
was used as the acceptance criteria for the 1970 SIT. The 1970 
acceptance criteria have been scaled down by the ratio 42.0 to 48.3 
psig in order to derive the 1992 maximum acceptance value at 42 
psig carried in Table I.  

The acceptance criteria contained in SP-1033 (Item "B" above) were 
taken from the CP&L Reactor Containment Structure Pressure Test 
Procedure TP 2-3-74 (1974 SIT) and the Ebasco Services pre
operational procedure PO-50 for the 1970 SIT. This criteria has 
acceptance levels at various wall elevations which are in agreement 
with the above "A" criteria.  

The method of comparing data slopes during depressurization was 
established by Gilbert Associates in 1974.  

This report utilizes documents "A" and "B", which are 
complementary, as the acceptance criteria for interpreting the 
1992 SIT results. Table I contains the "A" acceptance criteria.  
Tables II and III contain the "B" criteria.  

The 1992, 1974 and 1970 SIT results at maximum pressure are also 
presented in Tables II and III. Table II contains optical data at 
maximum pressure and Table III contains DCDT data at maximum 
pressure in addition to presenting the SP-1033 Section 7.2 values 

* ("B" above).
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TABLE I. Ebasco Services Inc. Acceptance Criteria (1970) 
@ 48.3 PSIG and Scaled Values for 42.0 PSIG.  

Measurement Predicted Maximum Acceptable Value 
Values @ 48.3 psig @ 42 psig 

@ 48.3 psig (in.) (in.) 
(in.) 

Containment 1.35 + 20% = 1.62 1.409 
Diameter 

Equipment Hatch 
Radial Displacement 0.55 + 30% = 0.715 0.622 

(Show same Trend 
as predicted) 

Personnel Hatch 
Radial Displacement 0.44 + 30% = 0.572 0.497 

(Show same Trend 
as predicted) 

Base Mat Vertical 0.132 + 30% = 0.172 0.149 
Displacement 

Containment Wall 
Vertical Elongation 0.14 + 20% = 0.168 0.146 

Concrete Crack 0.027 0.023 
Width 

Average Crack 16 16 Minimum 
Spacing 

Residual Crack - 0.010 
Width 

Residual 
Displacements at 
Depressurization + 10% of 42.0 psig 
to 0.0 psig Measured Value 

Liner Plate No Visual Distortion
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TABLE II. SIT Optical Data from 1970, 1974 and 1992 at Maximum 
Pressure Compared to SP-1033 Section 7.2 Values.  

DISPLACEMENT (inches) 

SP-1033 1970 SIT 1974 SIT 1992 SIT 
Location Section 7.2 48.3 psig 42 psig 42 psig 

42 psig 

SA1 0.425 0.163 0.146 0.048 
SA2 0.601 0.203 0.227 0.153 
SA3 0.700 0.275 0.296 0.262 
SA4 0.694 0.341 0.311 0.302 
SA5 0.683 0.343 0.313 0.279 
SA6 0.643 0.273 0.243 0.235 

SB1 0.425 0.297 0.155 0.167 
SB2 0.601 0.339 0.261 0.249 
SB3 0.700 0.454 0.361 0.361 
SB4 0.694 0.490 0.388 0.399 
SB5 0.683 0.483 0.396 0.388 
SB6 0.643 0.404 0.354 0.348 

SCi 0.425 0.283 0.182 0.125 
SC2 0.601 0.335 0.274 0.235 
SC3 0.700 0.450 0.378 0.351 
SC4 0.694 0.487 0.400 0.370 
SC5 0.683 0.463 0.384 0.365 
SC6 0.643 0.415 0.377 0.356 

SD1 0.425 0.166 0.130 0.140 
SD2 0.601 0.212 0.179 0.224 
SD3 0.700 0.384 0.278 0.312 
SD4 0.694 0.425 0.305 0.328 
SD5 0.683 0.427 0.322 0.323 
SD6 0.643 0.416 0.316 0.297 

DOME - - 0.231 0.258
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TABLE III. SIT DCDT Data from 1970, 1974 and 1992 at Maximum 
Pressure Compared to SP-1033 Section 7.2 Values.  

DISPLACEMENT (inches) 

SP-1033 1970 SIT 1974 SIT 1992 SIT 
Location Section 7.2 48.3 psig 42 psig 42 psig 

42 psig 

LA1 0.270 0.015 0.024 0.032 
LA2 0.270 0.018 0.020 0.031 
LA3 0.270 -0.004 0.024 0.041 
LA4 0.270 -0.002 0.020 0.039 
LA5 0.486 0.059 0.085 0.101 
LA6 0.442 0.056 0.074 0.088 
LA7 0.382 0.034 0.064 0.068 
LA8 0.083 0.028 -0.013 -0.006 
LA9 0.072 0.026 -0.015 -0.011 

LB1 0.362 0.173 0.182 0.174 
LB2 0.362 0.168 0.183 0.162 
LB3 0.362 0.157 0.176 0.137 
LB4 0.362 0.195 0.168 0.180 
LB5 0.362 0.188 0.174 0.183 
LB6 0.362 0.176 0.168 0.174 
LB7 0.552 0.320 0.254 0.256 
LB8 0.558 0.298 0.266 0.266 
LB9 0.576 0.270 0.273 0.292 
LB10 0.600 0.253 0.290 0.327 
LB11 0.100 - 0.057 0.054 
LB12 0.060 - -0.017 0.001 

LC1 0.149 0.009 0.024 0.045 
LC2 0.068 -0.020 0.027 0.009 
LC3 0.073 -0.004 0.050 0.036 
LC4 0.083 0.040 0.104 0.108 

LD1 0.149 0.001 0.024 0.057 
LD2 0.068 -0.018 -0.010 -0.011 
LD3 0.073 -0.014 0.007 0.008 
LD4 0.083 0.008 0.048 0.058 

ILA 0.146 0.109* 0.117 0.102 
ILB 0.146 0.119* 0.126 0.115 
ILC 0.146 0.121* 0.106 0.137 
ILD 0.146 0.100* 0.138 0.116 

Maximum Vertical Growth Occurred at 42 psig During 
Depressurization.
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6.0 INTERPRETATION OF RESULTS AND CONCLUSIONS 

6.1 General: 

The design of the containment structure for the internal 
pressure of 48.3 psig was based solely on the stiffness of the 
circumferential reinforcement and the steel liner plate. The 
containment growth values measured during the 1970 SIT were 
low when compared to the predicted values. Ebasco concluded 
that this is a measure of the increased rigidity offered by 
the concrete in the structure working in tension between 
vertical cracks.  

The cumulative effect of the second and third SIT and other 
load cycles during the past 18 years have been to relieve the 
concrete tension between cracks. This effect is evidenced by 
increased crack widths at 42 psig during the 1992 SIT. The 
residual growth after each SIT and the cumulative growth plots 
also illustrate the loss of concrete tension between cracks.  

It is concluded that the containment structure response to 
internal pressure more closely matches the design model now 
than during the 1970 or the 1974 SIT.  

6.2 Wall Radial Growth: 

The maximum wall radial growth occurred at elevation 325' at 
Azimuth B and was 0.399 inches. This compares to 0.388 inches 
measured in 1974. The average wall radial growth for all 
azimuths at elevation 325' was 0.349 inches which compares to 
0.351 inches in 1974. The "A" and "B" acceptance criteria 
values (see section 5.3) for wall radial growth at elevation 
325' is 0.694 inches.  

The 1992 wall radial growth data during depressurization are 
also comparable to the 1970 and 1974 SIT results within the 
measurement accuracies.  

Wall radial growth of the RCB is well within acceptance 
criteria values.
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6.3 Wall Vertical Growth: 

The maximum wall vertical growth was 0.137 inches at Azimuth 
D and the average vertical growth was 0.118 inches. These 
values compare to 0.138 inches and 0.122 inches respectively,, 
during the 1974 SIT. The "A" and "B" acceptance criteria 
value for wall vertical growth is 0.146 inches.  

The residual wall vertical growth were higher during the 1992 
SIT than the 1974 and 1970 tests. It is believed that 
additional growth recovery would occur with additional time.  

The containment vertical growth results are within the 
acceptance criteria.  

6.4 Base Mat Vertical Growth: 

The maximum base mat vertical growth occurred at Azimuth C and 
was 0.108 inches. This compares to 0.104 inches measured in 
1974 and to 0.149 inches acceptance criteria value. Close 
correlation with the 1974 test data indicate consistent 
behavior and no sign of structural impairment.  

6.5 Equipment Hatch Radial Growth: 

The maximum equipment hatch radial growth value occurred at 
the highest elevation and was 0.327 inches. This value 
compares to 0.290 inches measured in 1974 and to an acceptance 
criteria value of 0.600 inches. The maximum growth value at 
location LB10 (0.327 inches) is consistent with the optical 
scale SB6 reading of 0.348 inches just 9 feet above LB10.  

All equipment hatch radial growth are well within the 
acceptance criteria.  

6.6 Personnel Hatch Radial Growth: 

The personnel hatch maximum radial growth occurred at the 
highest elevation above the opening and was measured to be 
0.101 inches. This value compares to 0.085 inches measured in 
1974 and to an acceptance criteria value of 0.442 inches.  

The personnel hatch radial growth measurements are ten to 
twenty percent higher than the 1974 results and, in general, 
low when compared to the acceptance criteria values.  

0II
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The maximum growth value at location LA5 (0.101 inches) is 
consistent with the optical scale reading SA6 of 0.235 inches.  
SA6 was located 18 feet above LA5.  

Personnel hatch radial growth values are well within the 
acceptance criteria.  

6.7 Crack Patterns: 

6.7.1 Vertical Cracks: 

The majority of the cracking during the 1992 SIT are vertical 
with a 15 to 20 inch spacing between cracks. This pattern 
matches the 1970 and 1974 cracking patterns. The largest crack 
opening was 0.020 inches at area CD2 which compares to 0.007 
inches for the same crack in 1974.  

The summation of all cracks across one horizontal grid zone 
was 0.075 inches per 10 feet maximum at location CC2. This 
compares to 0.035 inches per 10 feet in 1974. After 
depressurization all vertical cracks closed to 0.005 inches 
or less in 1992 and 1974.  

6.7.2 Horizontal Cracks: 

Horizontal cracks occurred at a few locations within the crack 
pattern charting areas. The horizontal cracks were short, 
random cracks or cracks that occurred at construction joints.  
All horizontal cracks closed to less than 0.005 inches in 1992 
and 1974.  

6.7.3 Acceptance Criteria: 

All horizontal and vertical cracks that occurred during the 
1992 SIT are within the acceptance criteria.  

6.8 Residual Radial Growth: 

The radial growth data plots of Appendix C illustrate the 
cumulative radial growth of the containment structure for the 
three structural integrity tests. The residual radial growth 
at the end of each test is used as the starting point for the 
next test data plot.



. Technical Report 
50011-12 - 16 

The wall vertical crack patterns at 42 psig may also be used 
as a method of determining the average radial growth on a 
more absolute basis. The total cracking at the 285 foot 
elevation chart areas, when integrated around the containment 
circumference indicates lower total growth values than those 
values shown in the cumulative growth plots.  

The cumulative growth plots are considered to be conservative 
on the high side because the full magnitude of the containment 
growth recovery does not occur within the time when the final 
0 psig data is recorded.  

6.9 Acceptance: 

The 1992 test results have indicated good general agreement 
with the 1970 and 1974 test results and the acceptance 
criteria has been satisfied.


