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l. INTRODUCTION

The Unit 1 Containment Structural Integrity Test was conducted
in conjunction with the initial Integrated Leak Rate Test during the
time period 2-9, Feb., 1974. The primary purpose of the structural
integrity test was to verify the design and the structural integrity of
the containment by imposing an internal pressure of 115 percent

design pressure for a period of not less than one hour,

In order to accomplisk the intended test purpose, specialized
measuring devices were employed on and in the containment to provide
the data needed to evaluate structural response during pressurization
and depressurization. The test was conducted in accordance with a
written procedure detailing test requirements and instructions for

acquiring test data.



2. SUMMARY AND CONCLUSIONS

The structural integrity test consisted of (1) proof of containment
ability to contain 115 percent of design pressure and (2) measurement
of structural response to changes in internal pressure. Test mea-
surements included gross structural deformations and concrete crack
growth. Measurement points were located along typical sections of
the structure, at thickened sections and at discontinuties. Test
measurements were recorded at specified stages during the pressuriza-

tion cycle.

The containment withstood 115 percent of design pressure with no
observable indications of structural distress, All measured deform-

ations were less than allowable values.

Concrate cracksobserved in the various surveillance areas did not
change in measured width by more than .0l inches. This is considered
to be within reasonable expectations based on the results of previous
tests (Reference 2) and does not adversely affect the structural integrity

of the containment,

The results of the structural integrity test provide direct experimen.al
evidence that the containment can contain the desiga internal pressure
with a sufficient margin of safety and that the gross response to pressure
is predic*ible. Further, the test measurements indicate that structural

behavior near discontinuities is reasonable.

The initial tendon end anchorage and liner surveillances were carried
out concurrently with the structural integrity test. An interim report

on surveillance findings is contained in Appendix 2.

2 -1



3, CONTAINMENT STRUCTURE AND PRESSURIZATION

The containment is a reinforced and post-tensioned concrete
structure designed to contain any accidental release of radioactivity
from the reactor coolant system as defined in the Final Safety

Analysis Report (Reference 1).

The structure consists of a post-tensioned, reinforced concrete
cylinder and dome connected to and supported by a massive reinforced
concrete foundation slab as shown in Figure 3-1. The cylinder wall
thickness is increased at three equally spaced locations to form vertical
buttresses for prestressing tendon end anchorage. Reinforced operings
in the cylinder wall are provided for equipment and personnel access
as well as for electrical and mechanical system feed through., The
entire interior surface of the structure is lined with a 1/4 inch thick

welded ASTM 285 steel plate which serves as a leak tight membrane.

Principal dimensions of the containment are:

Inside Diameter 1’0 .
Inside Height (Including Dome) 185 ft.
Vertical Wall Thickness 3 ft. 9 in.
Dome Thickness 3 ft. 6 in.
Foundation Slab Thickness 8 ft.

The containment was pressurized pneumatically to verify the
required structural inte jrity and leak tightness. The pressure cycle

is shown in Figure 3-2. The proof pressure of 68 psig, equal to

1.15 times design pressure (Reference 1), was specified to assure that



the containment has sufficient reserve strength. Proof pressure

was held for a period of 16 hours to record structural data.
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4. TEST PLAN AND PROCEDURES

Test measurements were made at points on the containment
which represented both the regular areas and the regions of dis-
continuity to provide data on structural deformations, and concrete

crack growth.

Gross structural deformations were measured by taut wire
extensometers which spanned opposite points at the same elevations
on the cylinder and between other measurement points and fixed points
within the building. The extensometers were located to measure radial
displacements along typical wall sections, buttress sections and around
the equipment hatch and vertical displacements along typical wall
sections and over the dome. The layout of the extensometer system
is shown in Figures 4-1 through 4-4, Descriptions of the extensometer
system and calibration procedures are included in Appendix 1. The
deformation measuring devices were wired to a scanning digital data

acquisition system located adjacent to the containment.

Concrete crack patterns were mapped in the areas shown in Figure
4-5. The lengths and widths (measured by optical comparator) of all
visible cracks within the areas were recorded at specified pressure

levels.

The structural integrity test was conducted in accordance with the

procedures in Appendix 3.
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CONTAINMENT
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5. TEST RESULTS

The intent of the basic design criteria, as stated in Reference 1,
is to provide a containment structure of unquestionable integrity that
will meet the postulated design loading with a predictable elastic

response.

The results of the structural containment integrity test provide
direct experimental evidence that the containment can withstand
the design internal pressure with an ample margin of safety. Further,
the test data confirm the validity of the analytical methods employed
to determine the structural effects of loading combinations and to
predict the resulting deformations. These conclusions are derived
from an evaluated comparison of the predicted and measured structural
response for the kancho Seco Unit 1 containment and previously tested :

containments (Reference 2).
5.1 Containment Building Deformations

The ¢ 8 psig measured and predicted outward deformations of the
containment dome, wall and buttress are shown in Figure 5-1.
Predicted and measured values for dome deformation are in good
agreement is expected for a doubly curved surface which exhibits

little tendancy to round out the small deviations from true axisymmetry.

The measured deformations of the wall and buttress exhibit some

scatter. This behavior ir typical (see Reference 2) and reflects the



tendancy of the singly curved surface to round out the minor
deviations from a true cylindrical shape. The measured buttress
deformations shown are actual single data points for the 140° azimuth.
The measured values shown for the wall section are averages of

measurements at 500 and 3300.

Measured outward deformations in the equipment hatch area are
shown in Figure 5-2. The measurements confirm expected behavior
showing that the thickened, stiff central portion of the hatch area moves

less than the adjacent more flexible part of the wall.

All measured deformations are less than the allowable values

stipulated in Appendix 3.

Figures 5-3 through 5-7 show typical time histories of deforr.ation
over the pressure cycle. Measured deformations are essentially
linear functions of pressure. Deviations from linearity are due to
both thermal growth of the containment and a small hysteresis effect

in the measuring devices as is discussed in Appendix 1.
5.2 Surface Concrete Cracks

The patterns of surface concrete cracks on the wall of the contain-
ment at various internal pressure are shown in Figures 5-8 through
5-23. Most of the observed cracks were present prior to the start
of pressurization and result from thermal and shrinkage stresses
at the concrete surface. Increases in crack width during pressurization

did not exceed .0l inches and were, for the most part, .005 in. or less.

Figure 5-17 indicates a . 020 in. closure of a crack observed at the

edge of the dome. This area was sandblasted to remove a mastic




coating and expose the concrete for crack observations. The sand-
blasting produced very pronounced rounded edges at existing hairline
cracks; a condition which made accurate width measurement difficult.
Since adjacent cracks indicate no measurable change in width, it is
concluded that the recorded . 020 in. closure represents an error in

measurement.

In no case did crack width increase exceed the allowable value

stipulated in Appendix 3.
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_ WALL

004
PRESSBURE STAGE (TYP.) \@\
6'

.004

F CRACK WIDTH, IN. (TYP.)

.002

42

FACE

1

e BEARING PLATE

J
%

J

r

50

TENDON
BEARING PLATE

NO CHANGE IN INDICATED
CRACK WIDTH UNLESS NOTED

EL-24'0"

MAT
sl

(//®

A

CONCRETE CRACK PATTERNS

LOCATION §

7,\_.
-
INT. TEMP,, OF [EXT. PRE T,
rg’e.gs DATE TIME o= p—— INITIALS :‘h‘lJ 36 ’/‘ HUM., %
0 21774 | 11:20 AM 78 51 SAJ 30 /88 41
15 2/2/74 | 11:30 PM 78 51 SAJ 30 / 88 46
30 27374 | 8:26 AM 82 45 SAJ 30 /93 47
45 2/5/74 8:1" AM 81 40 SAJ 30 /94 57
60 2/5/74 | 2:50 PM 86 54 SAJ 30/77 53
68 2/5/74 8:10 PM 83 48 SAJ 30 / 86 56
0 28/7% | 11:00 AM 77 56 SAJ 30/ 72 29
FIGURE 5 - 13



GRID ON WALL @ BUTTRESS NO 1 EL 48°0” (NO 6)

002 (0) /—CRACK WIDTH, IN. (TYP.)
008 (48)
004 (0) \Ws' T: FACE 3' BUTTRESS WALL 1’
N
N
008 (48) .
004 (0)

TENDON
BEARING

* PLATE

5‘ |
|

A

| 83

5

| ZSSURE STAGE (TYP.)

NO CHANGE IN INDICATED
CRACK WIDTH UNLESS NOTED

INT. TEMP., OF IEX'L PRESS. N,
PRESS. DATE TIMF — e NITIALS | INMG |
0 21778 | 3:30PM 80 56 cMT | 30/87 39
16 2/2/74 | 11:08 PM 80 49 CMT 30 / 86 43
30 27374 | 8:30 AM 82 a5 cMT | 30/93 a7
45 25774 | 7:26 AM 81 40 cMT 30 / 94 5

80 .
68 2/6/74 | 10:16 AM 80 a2 KS 30 / 91 81
0 2978 | 12:10 PM 7 cMT 30 /77 2

« CANCELLED DUE TO WIND CONDITIONS

FIGURE 5 - 14

CONCRETE CRACK PATTERNS
LOCATION 6



GRID ON WALL ¢ BUTTRESS NO. 1
EL 120" 7-1/8” (NO.7)

002 //'— CRACK WIDTH, IN. (TYP.)
) . 004 003

s P EyE P

~4
s
'8 %

[ @)%
S
=

002 I v W
ol N
®

02 2@

2 004 .002

®)§

3© of

.004
PRESSURE STAGE (TYP.)

NO CHANGE IN INDICATED BUTTRESS FACE
CRACK WIDTH UNLESS NOTED 3
r:n’g's., DATE TIME o INITIALS rﬂ :gs/&q. P
PSIG INT EXT HUM., % | HUM. %
0 2/1/74 4:00 PM 80 56 cMT 30 /90 »
15 2/2/74 | 10:30 PM 80 49 CMT  30/86 43
30 27374 | 8:35 AM 82 a5 cMT | 30/93 a7
a5 2/6/74 | 7:16 AM 81 40 CMT 30 / 94 57
80 .
68 2/6/74 | 8:50 AM 80 37 KS 30 / 100 61
0 2/9/74 | 10:40 AM 78 55 CMT 30 / 68 28
*CANCELLED DUE TO WIND CONDITIONS
FIGURE 5 - 15

CONCRETE CRACK PATTERNS
LOCATION 7



GRID ON DOME (RING GIRDER) AT BUTTRESS NO 3 (260°)

@)
7
010 A
002
——
(o)- e
—— _,
RING GIRDER
7'
008
e ——— /
020 m—
@\ /V@
= B 008
1.3 h "\~ CRACK WIDTH, IN. (TYP.)
008
@”F\ E G
- '\@
\
004
L 0
-
e
\'ﬁ\mz
o —~_| ©
010
1 108
PRESSURE STAGE (TYP.)
NO 85 NO ~4
“2"
e e
NO CHANGE !N INDICATED
CRACK WIDTH UNLESS NOTED
WALL
5'
INT. TEMP., OF XT. PRESS| |nT
PRESS., DATE TIME INITIALS | IN HG / :
PSIG INT EXT HUM, % | HUM, %
0 2/1/74 3:20 PM 80 56 RLE 30 /87 39
15 272774 | 11:00 PM 80 49 RLE 30 / 86 43
30 2/3/74 8:10 AM 82 45 RLE 30/93 47
46 2/6/74 7:56 AM 81 40 RLE 30 / 94 57
80 2/5/74 2:16 AM 84 54 RLE /77 53
88 2/5/74 £:06 PM 83 48 RLE 30 /88 56
0 2/9/74 9:40 AM 80 43 RLE 30 / 100 28
FIGURE 5- 16

CONCRETE CRACK PATTERNS
LOCATION 8



GRIC ON DOME (RING GIRDES) AT BUTTRESS NO 1 (20°)
010

oe | - - 4 S @
® NT \‘?3"
rd §io." N
> \.%1?:
014 13)
: ™\ 014

RING GIRDER

o
-
(-]

CRACK WIDTH, IN. (TYP.)—\

014

®//

008
}Y _ !
PRESSURE STAGE (TYP.)

NO 1 NO 126
- b | 62"
NO CHANGE IN INDICATED
N CRACK WIDTH UNLESS NOTED
016 .020
0
WALL
INT. TEMP., OF XT. PRE s
PRESS., DATE TIME INITIALS | IN HG / .

PSIG INT EXT HUM., % | HUM. %

0 2/1/74 2:45 PM 80 56 RLE 30 /87 19

15 272774 | 10:35 PM 80 49 RLE 30 / 86 43

30 27374 7:65AM 82 a5 RLE 30 /93 47

45 2574 | 7:56 AM 81 40 RLE 30 /94 57

80 -

P 2/6/74 8:15 PM 83 48 RLE 30/ 71 56

) 2/974 9:06 AM | 78 a1 RLE 30 / 100 8

* CANCELLED DUE TO
WIND CONDITIONS FIGURE 5 - 17
CRETE CRACK PATTERNS

CON

. 1nNncATIONS




GRID ON DOME (RING GIRDER) AT BUTTRESS (140°)

N =1 \‘i’
\-N\ N N
/’ 002
.m / °
0
P—
002
RING GIRDER S \
CRACK WIDTH, IN. (TYP.)

([ /{% y o8
Al .
L~

(o] /ES/— PRESSURE STAGE (TYP.)
i

@?’8
\]\

I
|
E

NO 43 NO 42
L - = 6.2"
NO CHANGE IN INDICATED
CRACK WIDTH UNLESS NOTED
WALL
5.
INT. TEMP,, °F PE%I'S INT
PRESS., DATE TIME INITIALS | N HG / }
PSIG INT EXT HUM, % | HUM. %
0 2/1/74 4:00 PM 80 55 RLE 30 /90 39
15 272774 | 11:15 PM 80 49 RLE 30 / 86 43
30 2/3/74 8:20 AM 82 45 RLE 30/93 47
a5 2/5/74 | 7:20 AM 81 40 RLE 30/ 24 57
60 .
] 2/5/74 8:35 #M 83 48 RLE /M £5
0 2/9/74 9:20 AM 79 42 RLE 30 / 100 28
* CANCELLED DUE TO
WIND CONDITIONS FIGURE 5 - 18

CONCRETE CRACK PATTERNS



GRID ON DOME @ CENTERLINE

DOME CENTER

BUTTRESS NO. 1, 30°' OFF DOME CENTER CL 200
.
'l
T CRACK WIDTH, IN. (TYP.)
£
A
30°
\
020
PRESSURE STAGE (TYP.)
NO CHANGE IN INDICATED
CRACK WIDTH UNLESS NOTED
PRESS., ATE INITIALS .
PSIG - — INT EX™ IN HG HUM., %

0 21174 215 PM 80 56 RLE 30 /85 39
15 2/2/74 | 11:30 PM 79 48 RLE 30 / 88 43
30 2/3774 8:00 AM 82 45 RLE 30 /93 47
46 2/5/74 7:40 AM 81 40 RLE 30 /94 57
n -

68 2/5/74 8:20 FM 83 48 RLE 30/ 88 55
0 2/9/74 | 8:50 AM 78 a1 RLE 30 / 100 28

* CANCELLED DUE TO WIND CONDITIONS
FIGURE S5 - 19

CONCRETE CRACK PATTERNS

LOCATION 11



CRACK WIDTH, IN. (TYP.)-\

)
PRESSURE STAGE (TYp)/ \

-

70

@ GRID AT 9 NORTH AND 6’ EAST
OF §@ CONTAINMENT STRUCTURE

7'
NO CHANGE IN INDICATED
CRACK WIDTH UNLESS NOTED
INT. TEMP., OF EXT.
PRESS., DATE TIME nTIALS | fEESS m','::' %
PSIG INT EXT HUMu -
0 2174 2:20 PM 80 56 RLE 30 /88 39
18 27274 11:36 PM 79 49 RLE 30 /88 43
30 2/3/74 8:06 AM 82 45 RLE 30 /93 47
45 2/5/74 7:456 AM 81 40 RLE 30 /94 57
'y .
68 25774 8:25 PM 83 48 RLE 30 /86 56
0 2/9/74 8:456 AM 78 41 RLE 30 / 100 28
* CANCELLED DUE TO
WIND CONDITIONS FIGURE 5 - 20
CONCRETE CRACK PATTE

P N ATIINAL a4

RNS




GRID ABOVE TENDON ACCESS GALLERY © 200 (G8)

i
q 20°
l

——

B

Bt

CONCRETE CRACK PATTERNS

LOCATION G8

/
. \_<
004
Cq LI\
\\ ’ /// \
P% ~ \
008
004 \ PRESSURE STAGE (TYP.)
CRACK WIDTH, IN. (TYP.)

NO CHANGE IN INDICATED

CRACK WIDTH UNLESS NOTED
INT. TEMP., OF m“sss" INT.

PRESS., DATE TIME INITIALS | W hG 7 | HUM. %
0 2118 | 11:48 79 51 SAJ 20 /87 0
16 2/2/74 12:00 PM 80 50 SAJ 30 /89 43
30 27374 | 9:00 AM 82 42 SAJ 30 / 100 47
45 2/6/74 | 8:38 AM 83 40 SAJ 30 /92 53
80 2/5/74 3:18 PM 83 54 SAJ 30/78 56
68 2/5/74 9:35 PM 83 53 SAJ 30/ 7 5
0 2/9/74 | 11:26 AM 7 57 SAJ 30/78 2
FIGURE 5 - 21




GRID ABOVE TENDON ACCESS GALLERY @ 140°

é 1400
%F‘(‘r ‘\\\ﬁ

-\

N
0
9) 010
.008
PRESSURE STAGE (TYP.)
NO CHANGE IN INDICATED
CRACK WIDTH UNLESS NOTED CRACK WIDTH, IN. (TYP.)
TEMP EXT
] DATE TiME INIT PRESS/ | INT HUM
INT EXT HUM
0 2/1/74 3:40 PM 80 56 SAJ 30 / 87 39
15 2/2/74 12:20 AM 79 55 SAJ 30/73 45
30 2/3/74 9:20 AM 83 43 SAJ 30/ 100 45
45 2/5/74 8:26 AM 83 40 SAJ 30/ 92 63
80 2/5/74 336 PM 83 53 SAJ 3 /74 55
88 2/5/74 8:25 PM 83 48 SAJ 30/72 56
0 2/9/74 | 11:40 AM 78 57 SAJ 30/76 28
FIGURE 5 - 22

CONCRETE CRACK PATTERNS
LOCATION G9




GRID ABOVE TENDON ACCESS GALLERY @ 260°

008
e
004
0 —— — PRESSURE STAGE (TYP.)
/ 002
/]
/
= ~
// \F‘
/J//
.W /'/v
/
ON /
§ 008
\ /-
;*k -
4
(0) 004
NO CHANGE IN INDICATED CRACK (88) 002
WIDTH UNLESS NOTED \_
CRACK WIDTH, IN. (TYP.)
INT. TEMP., OF EXT.
PRESS. | DATE TIME INITIALS | FRESS. ":‘T' "
PSIG iNT | ExT oMo % | HUM.
0 2/1/74 2:30 PM 80 56 SAJ 30 /8% 39
15 2/12/74 11:50 PM 80 50 SAJ 30/89 43
30 2/3/74 8:45 AM 82 43 SAJ 30 / 100 47
45 2/5/74 8:56 AM 83 40 SAJ 30/92 53
60 2/5/74 3:10 PM 83 54 SAJ 30/7% 56
68 2/5/74 9:43 PM 84 a3 SAJ 30 /93 “4
0 2/9/74 | 11:20 AM 78 57 SAJ 30 /74 28

FIGURE 5 - 27

CONCRETE CRACK “ATTERNS

LOCATION G10
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DEFORMATION MEASUREMENTS DURING

CONTAINMENT PRESSURE TEST OF THE

RANCHO SECO NUCLEAR GENERATING STATION

UNIT NO. 1

SACREMENTO MUNICIPAL UTILITY DISTRICT

FOR

BECHTELL POWER CORPORATION

February 28, 1974

Invar wire extensometers were used for measurement of displacements
of the secondary containment structure during the air pressure test.
The same type of instrumentation had been used previously on eleven con-
tainment structures under conditions comparable to those of Rancho Seco
Unit One. The measuring instruments were located entirely inside the
structure, and were connected to an external power supply and read-out
equipment by wiring exten?.ng throuch penetrations in the cylinder wall.
Each extensometer consisted of an inv~ - wire spanning between selected
points, with one end (the "dead" end) fixed in position and the "live"
end attached to a spring-loaded frame incorporating a linear potentio-
meter, the entire system spanning the distance to be measured.

The springs used were the so-called "Negator" type that apply an

essentially constant force independent of extension. The springs selected

applied a force of approximately 15 lbs. each, and they used in matched

pairs with a back-to-back mounting to avoid eccentricity. The invar wire

diameter was .088 in. and the corresponding stress in the wire was about

5,000 psi.
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The dead end of each wire was secured to a U-bclt fitted into a
small steel plate that was rigidly secured either by welding or by
concrete anchor bolts. The live end, containing the springs and
instrumentation, was fitted with a swivel to allow dirzcticnal
adjustment, and was likewise secured by welding or < .er means. The
swivel was tightened against movement after alignment, but the frame
contained a rod-end bearing (in effect another swivel) to avoid
eccentric force on the potentiometer. The wire was attached to the
frame through a turnbuckle that was adjusted to position the
potentiometer at the desired zero setting.

The potentiometers were the infinite resolution type with a total
travel of about 1.3 in. The turnbuckles on each frame were adjusted
to provide for about 0.3 in. of shortening and the remainder of the
range for elongation. Current was supplied to the potentiometers by a
constant-voltage power supply delivering 1.332 volts through No. 18 2/c
cable. The output. from the potentiometers was through a separate circuit
of No. 22 3/c cable and this output was monitored by a Digitec data
acquisition system, incorporating a digital display millivoltmeter and
a printing millivolt recorder. In some of the previous installations,
readings were taken on both resistance arms of the potentiometers, that is,
from the wiper to cach of the two ends. These readings invariably showed
that the sum of the two voltages is constant within a few millivolts. 1In
other words, the reading of a single arm may be accepted as accurate within
a few thousandths of an inch, so the single-arm procedure was adopted in

the present case.
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Each instrument was calibrated in the laboratory against a pair of
0.001-in. dial gages, using an input voltage to the potentiometers of
approximately 1.25-volts. Circuitry in the field installation permitted
continuous monitoring of the supply voltage and the initial voltage at
each potentiometer. Calibracion factors, corrected from those in the
laboratory, were then developed. The data have been reduced on the
basis of 0.001 in. per millivolt, which is within a few per cent of the
best-fit data established from the calibration records.

Prior to the structural integrity test and immediately upon
completing the test, instrumentation at F2, H4 and H13 was field checked.
Calibration of the three instruments consisted of coméaring the measure-
ments obtained on a pair of dial gages wi.h measurements read at the data
acquisition panel. Movement of the pote. “iometer was obtained by placing
shims between the front and rear & aum channels of the frames. The
results of the calibration are presented below

FIELD CALIBRATIONS

Pre-Test Calibration

Location Dial Gage Readings DAS Readings Diff.
(At Frame)
Inches Inches
F2 0.309 0.298 0.011
H4 0.228 0.221 0.007
H13 0.307 0.305 0.002

Post Test Calibration

F2 0.296 0.292 0.004
H4 0.214 0.213 0.001
H13 0.316 0.318 0.002

Each recording consisted of a print-out by the recording millivolt-

meter for each instrument, which required less than two minutes. Such

-Fe
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readings were repeated at each data collection time and repetitive
print-outs and manual readings agreed within one or two millivolts.
During hold periods, only a single set of readings were obtained at

each data collection time.

LOCATION OF INSTRUMENTS

Instrument locations conformed in general with those indicated on
Bechtel Drawing No. 6292 SKC-210, Sheets 1, 2, 3 and 4. Some minor
deviations were necessary because of interference of piping or other
equipment. The actual locations are noted in the text and in Tables I
through VI which record the measured displacements.

Gages H1l, H2, H3, 14, H5 (140° Azimuth) and H19A (20° Azimut.)
spanned from the buttress to the internal concrete structure, with wire
lengths of 6 to 32 feet.

Gages H8, H9, H10, H1l, HSA (320° Azimuth), H16 (228°-30"),

H19 (205° Azimuth) also spanned from the cylinder wall to the internal
concrete structure, with irvar wire lengthe of 5 to 36 feet.

Gages H6, H7 (Azimuth 140°/320°), H17, H18 (Azimuth 48°-30"'/
228°-30') spanned the ful. diameter between buttresses and walls. Due
to equipment interference, it was necessary to relocate some gages. The
actual location of these jages are shown in Table I through Il.. The
uppermost gages in each :case, H7 and H18, were approximately at the spring
line. In all cases tlie measurements reported represent charges in radiu
rath~r than in diameter.

Four vertical gage lines were installed as follows:
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V1l - Cylinder wall at elev. 114'-G"
(Spring line) to elev. -16'-6" Azimuth 47°-30'.

V2 - Cylinder wall at elev. 115'- 1 1/8"
to elev. -16'-4" Azimuth 242°

V3 - Operating floor elev. 59°-4™ to
Cylinder wall elev. =-16'-4" Azimuth 239°

V4 - Cylinder wall elev. 115'-1 1/8" to
Operating floor eiev. 60'-0" Azimuth 239°-47'

The data from Gage No. V2 was used to convert the dome displacements
from the measured values to a reference at the spring line elevation.

Deme displacements were measured at Azimuth 225° at four locations,
spaced at equal horizontal increments of 15 feet. Gage D4 was located
3'-0" from the apex of the dome. The invar wires terminated at the
operating floor (Elev. 69 0") at distances of C'-0" (Plumb) to
12'-1 1/2" right or left of the dome attachments. Angular corrections
have been applied to convert the measurements to vertical displacements
at the point of measurement on the dome. The total vertical displace-
ments were then reduced by the vertical wall movement shown by
Gag« No. V2, so that the reported values are vertical displacements of
the dome referenced to the spring line.

Tne equipmeint ha’ "h gages, No. E2 tb ot *h E9 s inned from the
cylinler wall to rigid internal membe = of th. vess.. or to the shield
wall. Invar wire lengths were 2 to 43 feet. Be.ause of obstructions
Gage El1 spanned from the cylinder wall to the floor (Elev. 1'-6").
Angular corrections have been applied to Gage El and the reported
displacements are radial movements.

Two gage lines (Nos. Fl and F2) were installed on the Floor.

-
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Th purpose was to investigate possible effects of pressure and
temperature on the measuring instrumentation. In addition, these
giges provided an overall check on the entire measuring and
vrecording system so that corrections could be made, if necessary,

to the data from the major installation. The maximum change
recorded for those control gages during the entire test was 0.010 in.
Because of the small magnitude of these changes, the data have not

been tabulated and have not been used as correction factors.

DISCUSSION OF INSTRUMENTATION

As mentioned earlier, the intent was to maintain the invar wires
under a constant tension by the use of a flat-coil spring known as a
"negator". Laboratory tests show that the negator spring does indeed

exert an essentially constant force regardless of amount of elongation.

However, in earlier previous installations these springs showed hysteresis

when the direction of movement changed from elongation to retraction.
Several extensometers were tested under different load-displacement
arrangements, some of which reproduced actual field measurements, with
a true time scale of seven days of cort.nuous nonitoring introduced in
one test. It was found that the change of lcad in changing from elonga-
tion to retraction, or the reverse, was 1.9 lbs. It was also noted
that when elongation was resumed following retraction (or the reverse),
the or.ginal force was again indicated. As noted previously, diameter
of the invar was 0.088. Corresponding hysteresis correction for a force
change of 1.9 lbs was 0.019 in. per 100 ft. of wire length.

This hysteresis, althiough of minor magnitude and subject to reason-

able correction factors, has been a troublesome factor in previous

-6-



installations. In consequence, in May of 1973, all potentiometer frames

were remodeled to reduce hysteresis and to minimize friction effects. All
frares were completely dismantled and all of the negator springs were
i'dividually calibrated and were then matched in pairs to provide uniform
pull on each side of the potentiometer frame. The negator springs were
then pinned to the rear drum to avoid any coiling or uncoiling at that
drum. The rollers that supported the front drum were removed and the
previously used roller bearings were replaced by stainless steel ball
bearings located at both top and bottom of the drum. The guide rcd holes
in the front channel were enlarged and teflon bushings were pressed into
the guide holes. Along with this, the guide rods were cut off at the -

front channel, and cap screws having a teflon sleeve were jnstalled.

B0y —00RED OUP "OSe~e—lN KOIIP- se-F

Each extensometer frame was then calibrated in a lathe bed against 2 pair
of 0.001-in. dial gages.

The input voltage for the field instruments was selected so that
the "best fit" ratio was one-to-one between voltage change and displace-
ment; that is, 1 millivolt equals 0.001 in. The laboratory calibrations
showed that hysteresis had been reduced very substantially, and individual
plots of the response of all field instruments indicated that this effect
could be neglected without significant loss in accuracy. Consequently,
the data recorded in Tables 1 through VI do not include a hysteresis

adjustment.

TpsST RESULTS

Overall, the pressure test involved pressurization from 0 to 68.2

psig and down to O psig. The integrated leak rate was performed at 30 psig

e R R e P A . . o R e T
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during pressurization and at 58 psig during depressurization. In addition
to the major hold periods required to conduct the integrated lead rate
test, a major hold period of 16 hours was required at 68.2 psig (peak
pressure). The extended hold period at peak pressure resulted when high
winds prevented test personnel from performing crack surveillance and ten~-
don inspections.

Measured data are presented in the following tables:

TABLE 1 Radial Displacement 20° and 140° Azimuths

TABLE II Radial Displacement 320° Azimuth

TABLE TII Radial Displacement 48°-30'/228°-30' Azimuth

TABLE IV  Vertical Displacements

Table V Dome Displacement - Referenced to Springline Elevation
115'-1 1/8" ‘

TABLE VI Radial Displacement - Equipment Hatch
Respectfully submitted,
WISS, JANNEY, ELSTNER AND ASSOCIATES, INC.

SR e S anas

Robert Krause
Assistant Director of Power Services
Reg. Prof. Engr., Illinois - 22449
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J. A. Hanson
Director of Materials Engineering Services
Reg. Struc. Engr., Illinois - 3651



TABLE I

BUTTRESS SECTION - RADIAL DISPLACEMENT (INCHES)

ON AZIMUTHS 20° and 140°

GAGE NO. H1 H2 H3 H4 HS H19A H6 H7
ELEVATION -6'-6"  3'-6"  13'-6"  43'-6"  67'-0"  67'-0" 107'-0" 114'-0"

AZIMUTH 141° 139° 140° 140° 140° 20° 140° 140°

DATE TIME PSIG

2/2/74 1011 0 .00 .00 .00 .00 .00 .00 .00 .00

1234 5 .00 .00 .00 .00 .00 .00 .00 .00

1515 10 .00 .00 .00 .01 .00 .0 .01 .09

1620 12 .00 .01 .01 .01 .00 .02 .01 .00

2114+ 12 .00 .01 .01 .01 .00 .02 .01 .00

2310 15 .00 .01 .01 .01 .00 .02 .01 .00

2/3/74 0330 25 .01 .02 .02 .01 .01 .04 .02 .01

0630 30 .01 .03 .03 .02 .01 .04 .03 .01

0730 30 .01 .03 .03 .02 .01 .04 .03 .01

1730 30 .01 .03 ..03 .02 .03 .05 .04 .02

2/4/74 0330 30 .0 .03 .03 .02 .03 .05 .04 .02

1530 30 .01 .03 .03 .03 .04 .05 .05 .03

2/5/74 0130* 30 .01 .03 ..03 .03 .04 .05 .05 .03



GAGE NO.
ELEVATION
AZIMUTH
DATE TIME PSIG
2/5/74 0250** 35(34.2)
0500** 40(39.1)
0723** 45(44.1)
0934** 50(48.9)
1156** 55(53.8)
1407 60
1706 65
1844 68.2
1944 68.2
2/6/74 0344 68.2
1047* 68 2
1216 65
1444 60
1527 59.2
1630 59.2

BUTTRESS SECTION - RADIAL DISPLACEMENT (INCHES)

TABLE I
(Continued)

ON AZIMUTHS 20° and 140°

H1l H2 H3 H4 HS H19A H6 H7
-6'~6" 3*-56% 13'-6" 43'-6" 67'-0" 67'-0" 107*'-0" 114*-0"
141° 139° 140° 140° 140° 20° 140° 140°
.01 .03 .03 .03 .04 .06 .05 .03
.01 .03 .04 .03 .04 .06 .05 .03
.01 .04 .05 .04 .04 .07 .06 .04
.02 .04 .06 .04 .05 .08 .07 .04
.02 .05 .07 .05 .06 .09 .08 .05
.03 .06 .07 .06 .07 .10 .09 .05
.03 .07 .09 .07 .08 «11 .10 .06
.03 .08 .10 .07 .08 12 .10 .07
.03 .08 .10 .07 .08 «12 .10 .07
.03 .08 .10 .07 .08 12 .10 .07
.03 .08 .10 .07 .08 12 .10 .07
.03 .06 .09 -07 .08 12 .10 .07
.03 .07 .08 .07 .08 .12 .10 .07
.03 .07 .08 .07 .08 12 .10 .07
.03 .07 .08 .07 .08 .12 .10 .07



BUTTRESS SECTION - RADIAL DISPLACEMENT (INCHES)

TABLE I
(Continued)

GAGE NO.
ELEVATION
AZIMUTH
DATE TIME PSIG
2/7/74 0030 59.2
0630 59.2
1430 59.2
2100* 59.2
2304 55
2/8/74 0105 50
0255 45
0445 40
0630 35
0830 3r
0930* 30
1124 25
1206 23
1306 23

ON AZIMUTHS 20° and 140°

H1 H2 H3
-6°'-6" 3'-6" 13*-6"
141° 139° 140°
.03 .07 .08
.03 .07 .08
.03 .07 .08
.03 .07 .08
.03 .07 .08
.02 .06 .07
.02 .05 .06
.02 .04 .05
.01 .04 .04
.01 .03 .03
.01 .03 .03
.00 .02 .03
.00 .02 .03
.00 .02 .03

H4
43'~6"
140°

.06

.05

.05

.04

.02

.03

003

HS5
67°'-0"
140°

H19A H6
67'-0" 107'-0"
20° 140°
.12 .10
«12 .10
12 .10
.12 .10
.11 .10
.10 .10
.10 .09
.09 .09
.08 .08
.07 .07
.07 +O?
.06 .06
.08 .06
.06 .06

H7
114'-0"

140°



TABLE 1
{Continued)

BUTTRESS SECTICI - RADIAL DISPLACEMENT (INCHES)

ON AZIMUTES 20° and 140°

GAGE NO. H1 H2 H3 H4 H5 H19A HG H7
ELEVATION -§'=-6" 3'=6" 13'~6" 43'~6" 67'-0" 67'-0" 107'-0" 114'-0"
AZIMUTH 141° 139° 140° 140° 140° 20° 140 140°
DATE TIME PSIG
2/8/74 1659* 23 .00 .02 .03 .03 .05 .06 .06 .05
1757 20 .00 .01 .02 .02 .05 .06 .06 .05
1937 15 .00 .01 .02 .02 .04 .05 .06 .05
2130 10 -.01 .00 .01 .02 .04 .04 .05 .04
2323 5 -,01 -.01 .00 .01 .03 .03 .04 .03
2/9/74 0300 0 -.02 -.01 -.01 Cl .03 .02 .03 .03
0800 0 -.02 -.01 -.01 .00 .02 .02 .03 .02

- END OF HOLD PERIOD

b ACTUAL PRESSURE SHOWN IN PARENTHESIS



iabLurL 11

GAGE NO.
ELEVATION
AZIMUTH
DATE TIME PSIG
2/2/74 1011 0
1234 5
3538 10
1620 12
23214+ 12
2310 15
2/3/74 0330 25
0630 30
0730 30
1730 30
2/4/74 0330 30
1530 30
2/5/74 0130* 30

0250** 35(34.2)

0500** 40(39.1)

320° AZIMUTH - RADIAL DISPLACEMENT (INCHES)
WALL SECTION
HB8 H9 H10 H1l H5A HE*** W
-6*'~6" kAR 13'-6" 42'-6" 67'-0" 107'-0" 114'-0"
330° 330° 330° 330° 320°-30'
.00 .00 .00 .00 .00
.00 .01 .01 .01 .02
.01 .02 .02 .02 .04
.01 .02 .03 .03 .0S
.01 .03 .03 .03 .05
.01 .03 .03 .03 .06
.03 .05 .06 .05 .09
.04 .06 .07 .07 «11
.04 .06 .07 .07 -13
.04 .07 .07 .07 «12
.04 .07 .07 .07 «13
.04 .07 .07 .08 «13
.04 .07 .08 .08 .13
.05 .08 .09 .09 .14
.06 .09 .10 .10 .16



GAGE NO.
ELEVATION
AZIMUTH
DATE TIME PSIG
2/5/74 0723** 45(44.1)
0934** 50(48.9)
1156** 55(53.8)
1407 60
1706 65
1844 68.2
1944 68.2
2/€/74 0344 68.2
1047+ 68.2
1216 65
1444 60
1527 59.2
1630 59.2
2/1/74 0030 59.2

TABLE II
(Continued)

320° AZIMUTH - RADIAL DISPLACEMENT (INCHES)

WALL SECTION

HB8 H9 H10 H11 HSA HE**® H7#ae

-6 =6" 3'=-6" 13*-6" 42'-6" 67'-0" 107'-0" 114°-0"
330° 330° 330° 330° 320°-30"

.06 .10 +11 .11 .18

.07 = g 12 12 .20

.08 .13 .13 .14 .22

.09 .14 +18 «15 .24

.10 .16 .17 «17 ™ |

.11 +17 .18 .18 .28

11 «17 .18 .18 .28

«11 17 .18 .18 .28

.11 +17 .18 .18 .28

.11 .16 .18 .18 ool

.10 «15 17 «17 .26

.10 .15 «16 «17 .26

.10 «15 .16 17 «26

.10 +15 .16 .17 .26



TABLE II
(Continued)

320° AZIMUTH - RADIAL DISPLACEMENT (INCHES)

WALL SECTION

GAGE NO.
ELEVATION
AZIMUTH
DATE TIME PSIG
2/1/74 0630 59.2
1430 59.2
2100* 59.2
2304 55
2/8/74 0105 50
0255 45
0445 490
0630 35
0830 30
0930* 30
1124 25
1206 23
1306 23
1659* 23
1757 20

H8 H9 H10 H1l HSA HE*** H7 %2

-6*=6" 3'-6" 13%-46" 42'-6" 67"'-0" 107*=-0" 114'-0"
330° 330° 330° 330° 320°-30'

.10 «15 .16 .16 .25

.10 .15 .16 .16 25

.10 +15 .16 «16 «25

.09 .14 .16 +19 .24

.08 13 .14 .14 22

.08 12 .13 13 .20

.07 .11 .12 .12 .18

.06 .09 .10 .10 .16

.05 .08 .09 .09 .14

.05 .08 .09 .09 .14

.05 .07 .08 .08 «13

.04 .07 .07 .07 .12

.04 .06 .07 .07 .12

.04 .06 .07 .07 12

.04 .06 .07 .07 «11



(Continued)

320° AZIMUTH - RADIAL DISPLACEMENT (INCHES)

WALL SECTION

GAGE NO. H8 H9 H10 H1ll HSA HE*** HY* %
ELEVATION -6'-6" 3'-6" 13'-6" 42'-6" 67'-0" 1C7'-0" 114'-0"
AZIMUTH 330° 330° 330° 330° 320°~-30'
DATE TIME PSIG
2/8/74 1937 15 .03 .05 .06 .06 .09
2130 10 .02 .04 .04 .04 .07
2323 5 .01 .03 .03 .03 .05
2/9/74 0300 0 .01 .01 .01 .01 .03
0800 0 .00 .00 .01 .01 .02

* END OF HOLD PERIOD

** ACTUAL PRESSURE SHOWN IN PARENTHESIS

*%%# REPORTED ON TABLE I



48°-30'/228°-30"' AZIMUTH - RADIAL DISPLACEMENT (INCHES)

WALL SECTION

GAGE NO. H12 H13 H14 H15 H16 H16A H19 H17 H18
ELEVATION -6'-6"  3'-6" 13'-6"  43'-6"  67'-0" 67'-0" €7'-0" 102'-1" 116'-0"
AZIMUTH 54°-30'  54°-30' 54°-30' 48°-20' 228°-30' 48°-30' _ 205° 48°-30' to 228°-30°
DATE  TIME PSIG
2/2/74 1011 0 .00 .00 .00 .00 .00 .00 .00 .00 .00
1234 5 .00 .01 .00 .00 .01 .00 .01 .00 .00
1515 10 .01 .02 .02 .01 .04 .01 .03 .00 .00
1620 12 .01 .03 .02 .02 .05 .02 .06 .01 .01
2114*  12* .01 .03 .03 .02 .06 .02 .06 .01 .01
2310 15 .02 .04 04 .03 .07 .03 .07 .01 .02
2/3/74 0330 25 .03 .06 .06 .05 18 .05 .11 .03 .03
0630 30 .04 .07 .08 .06 .14 .06 58 .04 .03
0730 30 .04 .07 .08 .06 .14 .06 .13 .04 .03
1730 30 .04 .07 .08 .06 .16 .06 .16 .06 .03
2/4/74 0330 30 .04 .07 .08 .07 .16 .06 .16 .06 .03
1530 30 .03 .07 .09 .07 .17 .07 .16 .06 .04
2/5/74 0130* 30 .03 .07 .09 .07 .17 .07 .17 .07 .04
0250**  35(34.2) .04 .08 .10 .08 .18 .07 .17 .07 .04

0500** 40(39.1) .05 .10 .12 .09 .20 .08 .19 .08 .04



AanbDLL P
(Continued)
48°-30'/228°~30' AZIMUTH - RADIAL DISPLACEMENT (INCHES)

WALL SECTION

GAGE NO. Hl2 H13 H14 H15 H16 H16A H19 H17 H18
ELEVATICN -6 =6" 3*=-6" 13'-6" 43'~-6" 67'-0" 67'-0" 67'-0" 102*-1" 116'-0"
AZIMUTH 54°-30"' 54°-30" 54°-30' 48°-30’ 228°-30' 48°-30' 205° 48°-30' to 228°-30'
DATE TIME PSIG
2/5/74 0723** 45(44.1) .05 1l 13 .10 .22 .09 «20 .08 .04
0934** 50(48.9) .06 .12 .15 .11 .24 .10 .22 .10 .04
1156%" 55(53.8) .06 .14 .16 «12 «27 .10 .24 <11 .04
1407 60 .07 .15 .18 .13 .29 .11 .27 .12 .04
1706 65 .08 +17 .20 «15 .33 .12 .30 % & .06
1844 68.2 .09 «19 « 22 .16 <35 «13 .32 .14 .06
1944 68.2 .09 -19 .22 .16 «35 .13 32 .14 .06
2/6/74 0344 68.2 .09 <19 22 .16 .35 13 > 34 .14 .06
1047* 68.2 .09 19 .22 .16 «35 .13 .32 .14 .06
1216 65 .09 .18 22 «15 .35 .12 +32 .14 .06
1444 60 .08 «17 .20 .14 " i 11 +31 .14 .06
1527 59.2 .08 .16 .20 .14 «32 .11 .31 .14 .06
1630 59.2 .08 .16 .20 .14 .32 .11 +31 .14 .06
2/7/74 0030 59.2 .08 .16 .20 .14 .32 .11 31 .14 .06
0630 59.2 .08 .16 .20 R .32 .11 .30 .14 .06

1430 59.2 .08 .16 .19 .14 .32 .11 .30 .14 .06



TABLE III
(Continued)

48°-30'/228°-30"' AZIMUTH - RADIAL DISPLACEMENT (INCHES)

WALL SECTION

GAGE NO. H12 H13 H14 H15 H16 H16A H19 H17 H18
ELEVATION -6'=-6" 3'=6" 13'-6" 43'-6" 67'-0" 67'-0" 67'-0" 102'-1" 116'-0"
AZIMUTH 54°-30" 54°-30"' 54°-30' 48°-30' 228°-30"' 48°-30" 205° 48°-30' to 228°-30'
DATE TIME PSIG
2/7/74  2100* 59.2 .08 .16 .19 .14 .32 .11 .30 .14 .06
2304 55 .07 +15 .18 «13 .32 .10 .29 .13 .06
2/8/74 0105 50 .06 .14 «17 .12 .29 .10 .27 12 .06
0255 45 .06 12 +15 .11 27 .09 25 .11. .06
0445 40 .05 11 .13 .10 .24 .08 «23 -10 .05
0630 35 .04 .09 .12 .08 .22 .07 .21 .10 .05
0830 30 .03 .08 .10 .07 .19 .06 .18 .08 .04
0930* 30 .03 .08 .10 .07 .19 .06 .18 .08 .04
1124 25 .02 .06 .08 .05 w17 .05 .16 .07 .04
1206 23 .02 .05 .07 .05 .16 .04 +15 .04
1306 23 .02 .05 .07 .05 .16 .04 .15 .04
1659+* 23 .02 .05 .07 .05 .16 .02 15 .04
1757 20 .02 .05 .06 .04 .16 L4 .15 .03
1937 15 .01 .03 .05 .03 .14 .03 .14 . .05 .03

2130 10 .00 .02 .04 .02 .11 .03 .11 .04 .03



TABLE III
(Continued)

48°-3C"/27°8°-30" AZIMUTH - RADIAL DISPLACEMENT (INCHES)

WALL SECTION

GAGE NO. H12 H13 H14 H15 H16 H16A H19 H17 H18
ELEVATION -6'-6"  3'-g" 13'-6"  43'-6"  67'-0" 67'-0" 67'-0" 102'-1"  116'-0"
AZIMUTH 54°-30'  54°-30' 54°-30' 48°-30' 228°-30' 48°-30' _205°  48°-30' to 228°-30'
DATE = TIME PSIG
2/8/74 2323 5 -.01 .01 .02 .01 .08 .02 .09 .03 .02
2/9/74 0300 0 -.01 -.01 .00 .00 .06 .01 .06 .02 .02
0800 0 -.01 -.01 .00 .00 .05 .01 .05 .01 .01

* END OF HOLD PERIOD

** ACTUAL PRESSURE SHOWN IN PARENTHESIS



TABLE IV

VERTICAL WALL GAGES - DISPLACEMENT (INCHES)

GAGE NO. vl v2 v3 v4
ELEVATION TOP 114*-0" 115'-1 1/8"  59'-4" 115'-1 1/8"
ELEVATION BOTTOM -16'-6" -16'-4" -16'-4" 60'-0"
AZIMUTH 47°-30° 242° 239° 239°-47"
DATE TIME PSIG
2/2/74 1011 0 .00 .00 .00 .00
1234 5 .00 .00 .00 .00
1515 10 .01 .01 .00 .00
1620 12 .01 .01 .00 .01
2114* 12 .01 .01 .00 .01
2310 15 .01 .01 .00 .01
2/3/74 0330 25 .02 .03 .01 .02
0630 30 .03 .03 .01 .02
0730 30 .03 .03 .01 .02
1730 30 .04 .04 .02 .03
2/4/74 0330 30 .05 .05 .02 .03
1530 30 .06 .05 .03 .03
2/5/74 0130* 30 .06 .06 .03 .03
0250**  35(34.2) .06 .06 .03 .03
0500**  40(39.1) .06 .06 .03 .04
0723%*  45(44.1) .07 .07 .03 .04
0934**  50(48.9) .07 .07 .03 .05
1156**  55(53.8) .08 .08 .03 .05
1407 60 .c8 .08 .03 .06

1706 65 .09 .09 .03 .07



TABLE 1V
(Continued)

VERTICAL WALL GAGES - DISPLACEMENT (INCHES)

GAGE NO. vl v2 v3 v4
ELEVATION TOP 114'-0" 115'-1 1/8"  59'-4" 115'-1 1/8"
ELEVATION BOTTOM -16'-6" -16'-4" -16'-4" 60'-0"
AZIMUTH 47°-30" 242° 239° 239°-47"
DATE  TIME PSIG
2/5/74 1844 68.2 .10 .10 .03 .08
1944 68.2 .10 .10 .03 .08
2/6/74 0344 68.2 .10 .10 .03 .08
1047*  68.2 .10 .10 .03 .08
1216 65 .09 .09 .02 .08
1444 69 .09 .09 .02 .08
1527 59.2 .09 .09 .02 .08
1630 59.2 .09 .09 .02 .08
L 2/7/74 0030 59.2 .09 .09 .02 .08
0630 59.2 .09 .09 .02 .07
1430 59.2 .09 .09 .02 .07
2100*  59.2 .09 .09 .02 .07
2304 55 .09 .09 .02 .07
2/8/74 0105 50 .08 .08 .02 .07
0255 45 .07 .08 .02 .07
0445 40 .07 .07 .02 .06
0630 35 .06 .06 .02 .06
0830 30 .05 .06 .01 .05
0930* 30 .05 .06 .01 .05
1124 25 .05 .05 .01 .04

1206 23 .05 .05 .01 .04



TABLE IV
(Continued)

VERTICAL WALL GAGES - DISPLACEMENT (INCHES)

GAGE NO. vl v2 v3 v4
ELEVATION TOP 114'-0" 115%=1 1/8" 59'-4" 115'-1 1/8"
ELEVATION BOTTOM ~-16'-6" -16"'-4" ~16'-4" 60°'-0"
AZIMUTH 47°-30' 242° 239° 239°-47"
DATE TIME PSIG
2/8/74 1306 23 .05 .05 .01 .04
1659* 23 .05 .05 .01 .04
3757 20 .05 .05 .01 .04
1937 15 .04 .04 .01 .04
2130 10 .04 .04 .01 .03
2323 5 .03 .03 .01 .03
2/9/74 0300 0 .03 .03 .01 .02
0800 0 .03 .02 .01 .01

* FND OF HOLD PERIOD

** ACTUAL PRESSURE SHOWN IN PARENTHESIS



TABLE V

DOME GAGES - VERTICAL DISPLACEMENT (INCHES)

REFERENCES AT AZIMUTH 225° TO ELEVATION 115°'-1 1/8"

GAGE NO. D1 D2 D3 D4
ELEVATION 144'-3 5/8" 152'-3 3/4" 156'-7 7/8"  157'-11 3/4"

DIST. FROM APEX 48'-0" 33'-0" 18'-0" 3'-0"
DATE TIME PSIG

2/2/74 1011 0 .00 .00 .00 .00

1234 5 .02 .01 .02 .03

1515 10 .03 .04 .05 .06

1620 12 .04 .05 .06 .07

2114* 12 .04 .05 .06 .07

2310 15 .04 .06 .08 .09

2/3/74 0330 25 .06 .10 .12 .14

0630 30 .07 .12 .16 .17

0730 30 .07 .12 .16 .17

1730 30 .07 13 .16 .17

2/4/74 0330 30 .07 .13 .16 23

1530 30 .07 .13 .16 17

2/5/74 0130 30 .07 .13 .16 .17

0250**  35(34.2) .07 .14 .18 .19

0500**  40(39.1) .08 .17 .21 .23

0723**  45(44.1) .09 .19 .23 .25

0934**  50(48.9) .11 .21 .26 .28

1156**  55(53.8) .12 .23 .29 .31

1407 60 .14 .26 .33 .34

1706 65 .16 .29 .36 .38

1844 68.2 .17 .31 .38 .40

1944 68.2 .17 .31 .38 .40



TABLE V
(Continued)

DOME GAGES - VERTICAL DISPLACEMENT (INCHES)

REFERENCES AT AZIMUTH 225° TO ELEVATION 115'-1 1/8"

GAGE NO.
ELEVATION
DIST. FROM APEX
DATE  TIME PSIG
2/6/74 0344 68.2
1047*  68.2
1216 65
1444 60
1527 59.2
1630 59.2
2/7/74 0030 59.2
0630 59.2
1430 59.2
2100*  59.2
2304 55
2/8/74 0105 50
0255 45
0445 40
0630 35
0830 30
0930* 30
1124 25
1206 23
1306 23
1659* 23

D1 D2 D3 D4
144'-3 5/8" 152'-3 3/4" 156'-7 7/8"  157'-11 3/4"
48'-0" 33'-0" 18'-0" 30

.17 .31 .38 v
27 .31 .38 .40
17 .31 N .40
.15 .29 .34 .36
.15 .29 .34 .36
15 .29 .34 .36
.15 .29 .34 .36
.15 .29 .34 .36
.15 .29 .34 .36
.15 .29 .34 .36
.13 .26 .32 .33
12 .25 .29 .31
.10 .22 .26 .28
.10 .20 .24 .25
.09 .18 .21 .23
.06 .15 .17 .18
.06 .15 .17 .18
.06 .13 .15 .16
.05 13 .14 .15
.05 12 .14 15
.05 .12 .14 .15



TABLE V
{(Continued)

DOME GAGES - VERTICAL DISPLACEMENT (INCHES)

REFERENCES AT AZIMUTH 225° TO ELEVATION 115'-1 1/8"

GAGE NO. D1 D2 D3 D4
ELEVATION 144'-3 5/8" 152'-3 3/4" 156'-7 7/8" 157'-11 3/4"
DIST. FROM APEX 48'-0" 33'-0" 18'-0" 3'-0"
DATE  TIME PSIG
2/8/74 1757 20 .04 11 .13 .13
1937 15 .04 .09 3 | 33
2130 10 .02 .06 .07 .08
2323 5 .01 .03 .05 .05
2/9/74 0300 0 .00 .01 .01 .01
0800 0 .00 .01 .01 .01

* END OF HOLD PERIOD

** ACTUAL PRESSURE SHOWN IN PARENTHESIS



TABLE VI

EQUIPMENT HATCH GAGES - RADIAL DISPLACEMENT (INCHES)

GAGE NO. El E2 E3 E4 ES E6 E7 E8 E9
ELEVATION 9 -6" 9'-6" 10'-6"  10'-6" 9'-6"  9'-6"  21'-4"  26'-6" 33'-6"
AZIMUTH 68°-19'  74°-50' 81°-09' 98°-51' 105°-10' 111°-41' 90°-0' 90°-0' 90°-0'
DATE TIME PSIG
2/2/74 1011 0 .00 .00 .00 .00 .00 .00 .00 .Co .00 ‘
1234 5 +€0 .00 .00 .00 .01 .02 .00 .00 .00
1515 10 .01 .01 .00 .00 .01 .03 .00 .00 .00
1620 12 .02 .01 .00 .00 .01 .03 .00 .00 .00
2114* 12 .02 .01 .00 .00 .01 .03 .00 .00 .00
2310 15 .03 .02 .00 .00 .01 .03 .00 .00 .00
2/3/74 0330 25 .05 .03 .00’ .00 .01 .04 .00 .00 .00
0630 30 .06 .04 .00 .01 .01 .05 .00 .00 .00
0730 30 .06 .04 .00 .01 .01 .05 .00 .00 .00
1730 30 .06 .04 .00 .01 .02 .05 .00 .00 .01
2/4/74 0330 30 .06 .04 .00 .01 .01 .05 .00 .01 .01 |
1530 30 .06 .04 .00 .01 .01 .05 .00 .01 .01 1
2/5/74 0130* 30 .06 .04 .00 .01 .01 .05 .00 .01 .01 ‘
0250**  35(34.2) .07 .04 .00 .01 .01 .05 .00 .01 .01

0500** 40(39.1) .08 .05 .01 .01 .01 .06 .00 .01 .01




GAGE NO.
ELEVATION
AZIMUTH

DATE

TIME

2/5/74

2/6/74

2/7/74

0723%¢

0934**

1156%¢

1407

1706

1844

1944

0344

1047*

1216

1444

1527

1630

0030

0630

1430

PSIG
45(44.1)
50(48.9)
55(53.6)
60

65

68.2

68.2

68.2
68.2
65
60
59.2

59I2

59.2
59.2

59.2

dADLE VI

{(Continued)

EQUIPMENT HATCH G"GES - RADIAL DISPLACEMENT (INCHES)

El E2 E3 E4 ES E6 E7 E8 E9
9'-6" 9'-6" 10'-6"  10'-6" 9'-6" 9'-6" 21'-4" 26'-6"  33'-6"
68°-1°¢  74°-50' B81°-09' 98°-51' 105°-10' 111°-41' 90°-0' 90°-0' 90°-0°
.09 .06 .01 .01 .01 .06 .00 .01 .01
Al .07 .01 .02 .01 .07 .00 .01 .01
1z .07 .02 .02 .02 .08 .00 .01 .01
.14 .08 .02 .03 .03 .09 .00 .01 .00
.16 .10 .03 .03 .03 .10 .00 .00 .00
.18 .10 .04 .03 .04 11 .00 .00 .00
.18 .10 .04 .03 .04 .11 .00 .00 .00
.18 .10 .04 .03 .04 %3 .00 .00 .00
.18 .10 .04 .03 .04 11 .00 -.01 -.01
17 .10 .04 .03 .04 43 .00 -.01 -.01
.16 .09 .04 .03 .04 53 .00 -.01 -.01
.15 .09 .04 .03 .03 .10 .00 -.01 -.01
1 .09 .04 .03 .03 .10 .00 -.01 -.01
.18 .09 .04 .03 .03 .10 .00 -.01 -.01
.15 .09 .04 .03 .03 .10 .00 -.01 -.01
.18 .09 .04 .03 .03 .10 .00 -.01 -.01



TABLE VI
(Continued)

EQUIPMENT HATCH GAGES - RADIAL DISPLACEMENT (INCHES)

GAGE NO. El E? E3 E4 ES5 E6 E7 E8 E9
ELEVATION 9V =5" 9* =4" 10'-6" 10'-6" 9*-6" 9'-6" 21'-4" 26'-6" 33'-6"
AZTMUTH 68°-19* 74°-50' 81°-09' 98°~51" 105°-10' 111°-41' 90°-0' 90°-0"' 90°-0"'
DATE TIME PSIG
2/1/74 2100* 59.2 15 .09 .04 .03 .03
2304 55 .14 .08 .04 .03 .03
2/8/74 0105 50 13 .C7 .03 .02 .02
0255 45 .11 .06 .03 .02 .02
0445 40 .10 .05 .02 .01 .01
0630 35 .09 .04 .02 .01 .00
0830 30 .07 .04 .01 .00 .00
0830 30 .07 .04 .01 + 0 .00
1124 25 .05 .03 .00 .00 .00
1206 23 .05 .02 .CO .00 .00
1306 23 .05 .02 .00 .00 .00
1659* 23 .05 .02 .00 .00 .00
1757 20 .04 .02 .00 .00 .00
1937 15 .03 .01 .00 .00 -.01
2130 i0 .02 .01 -.01 .00 -.01

2323 5 .00 .00 -.01 -.01 -.02




GAGE NO.
ELEVATION
AZIMUTH

DATE TIME

2/9/74 0300

0800

TABLE VI
(Continued)

EQUIPMENT HATCH GAGES - RADIAL DISPLACEMENT (INCHES)

El E2 E3 E4 E5 E6 E? EB E9
9*-6" 9'-6" 10*-6" 10'-6" 9'~6" g'-6" 21'-4" 26'-6" 33'-6"
68°~-19° 74°-50" 81°-09' 98°-51" 105°-10" 111°-41"' 90°-0' 90°-0' 90°-0"
PSIG
0 -.01 -.01 -.02 -.02 -.02 -.01 -.01 -.01 .00
0 --01 -101 ‘002 -.02 -002 “.01 --01 -001 .oo

* END OF HOLD PERIOD

** ACTUAL PRESSURE SHOWN IN PARENTHESIS



APPENDIX 2

Interim Report
Tendon End Anchorage Surveillauce

Liner Plate Surveillance



Interim Report

Tendon End Anchorage Surveillance

Liner Plate Surveillance

Tendon end anchorage and liner plate surveillance are continuing
programs prescribed in the Final Safety Analysis Report. The results of the
initial phase of these programs, conducted during the containment structural

integrity test, are reported below.

l. Tendon End Anchorage Surveillance

Tendon end anchorage surveillance comprises the measurement of
bearing plate movement and the mapping of concrete cracks in the anchorage
zones at both ends of nine tendons. The hoop, dome and vertical groups each
contain three anchorage surveillance tendons. These are: H29, H53, HllZ, D18
D30, D74, V14, V60 and V100,

Offsets between three prong frames (illustrated in Figure A 2-1) anchored
into concrete and the tendon bearing plates were measured with a dial depth
gage prior to the start of containment pressurization, at 115% of design pressure
and following the completion of depressurization. Concrete crack patterns in the
anchorage zones were mapped at the same pressure levels. Test procedure

details are given in Appendix 3.

Table A 2-1 lists the indicated movements at all measurement points for
the 68 psig and 0 p-ig (following depressurization) pressure stages. The net
(average of the three measurements) movements of the bearing plates at 68 psig
are distributed between -.006 in. and +.005 in. and average approximately

-. 001 in,



Since the negative figures, which represent outward movement of th2 bearing
plate, are inconsistent with structural loading conditions, it is ccncluded that
the measured values represent primarily a combination of thermal effects
on the measuring system and measurement error. Actual movements of the
bearing plates are probably small compared to the measured values and, in
any case, are well below the .050 in. stipulated in the acceptance criteria (see
Appendix 3). The same conclusions apply to bearing plate movement measured

at 0 psig following containment depressurization.

Concrete cracks observed in the anchorage zones are illustrated in Figures
A 2-2 through A 2-4. The observed cracks generally radiate fram the corners
of the bearing plates as is expected for cracks which result from shrinkage
and/or surface thermal stresses in the concrete. No significant changes in
the original mapped crack patterns were noted atl15% design pressure or

following the completion of depressurization.

2. Liner Plate Surveillance

Liner plate surveillance comprises observation for strain concentrations
and measurement of offsets between the iiner and fixed chords. Observations
and measurements were made prior to containment pressurization and

following the completion of depressurization. The surveillance locations are:

--Observation Only
o 3 ft. above and below the horizontal center line extending 10 ft.
east of the east edge of the personnel lock.
o 2 ft. radius around electrical penetration No. 7.
o Upper half of mechanical penetration No. 40 (main steam)
extending from edge of penetration to 6 ft, out from edge.

o 2 ft. radius about mechanical penetration No. 20 (HP injection).



--Offset Measurement

o Horizontal chords centere. at:
o EL 18'6" / Az, 187°30'
o El. 65'6" / Az, 251°30'
o EL 65'0" / Az, 225°10'

o Vertical chords centered at:
o EL 36" / Az. 23730’
o El 63'6" / Az. 355°0'

o Chord centered at apex of dome.

The configuration of the fixed chords is illustrated in Figure A 2-5.
Offsets to the liner are measured with a dial depth gages as described

in Appendix 3.

The four observation areas showed no evidence of strain concentration

before or after pressurization.

Changes in chord offsets at the completion of depressurization are listed
in Table A 2-2. All changes except one are .009 in. or less. Point 7 on the
chord at 65£t225°10' shows an offset change of -,121 in. (movement away from
the concrete). This movement is the result of a shift in the location of a
known liner bulge as is illustrated in Figure A 2-6. Since this measurement
representis an elastic readjustment of a liner irregularity rather than an
inelastic permanent set, it is, not governed by the .050 in acceptance criterion
stipulated in Appendix 3. All other measured changes are well below the

acceptance value.



Tendon/ |RB Internal Indicated Movement _ In, .sverage
End Pressure PSIG Left Middle Right 68 PSIG
H29 W 68 .004 . 001 .003 .003
0 . 004 . 000 . 001 .002
H29 S 68 -. 005 -. 005 -.003 -. 004
0 -. 004 -. 006 -. 001 -. 004
HS53 W 68 -. 002 0 -, 002 -. 001
0 -.003 -. 001 -, 004 -.003
H53 SW 68 0 0 -.003 -. 001
0 -.003 . 001 -.001 -.001
H112 N 68 . 001 -.003 -. 006 -, 003
0 . 004 . 001 . 001 . 002
H112 SE 68 0 . 004 . 002 . 002
0 . 001 . 003 0 . 001
D18 S 68 -. 001 . 001 -.002 -. 001
0 . 008 . 004 . 002 . 005
DI8 N 68 . 004 -.002 -, 001 0
0 .003 0 . 001 . 001
D30 NW 68 -.002 . 001 -.002 -.001
0 . 001 . 007 . 001 U3
D30 S 68 . 004 . 007 . 005 . 005
0 . 004 . 007 . 003 . 005 |
D74 NE 68 -.008 004 |. .ool -. 001 |
0 -. 006 . 005 . 002 0 |
D74 W 68 -.003 .002 . 004 . 001 ‘
0 -. 001 . 001 . 004 . 001
Vi4 B 68 -.001 -. 001 -.003 -.002
0 -. 001 -. 002 -.002 -.002
V4 T 68 . 004 . 002 -. 001 . 002
0 . 002 .003 -. 001 . 001
V60 B 68 -.003 -.003 -. 005 -. 004
0 -. 004 -. 002 -. 004 -.003
V60 T 68 -. 006 -.003 -.009 -. 006
0 -. 006 -. 004 -.009 -. 006
V100 B 68 -.003 -.004 -.004 -. 004
0 -. 004 -. 074 -.004 -. 004
V100 T 68 -, 001 0 -.001 -. 001
0 -. 006 . 001 -.003 -.003
(Positive]values indicatd movement of bearing plate into co crete, )

TABLE A 2-1
TENDON END ANCHORAGE MOVEMENT



(CHANGES IN CHORD OFFSETS)

Chord Elevation/Azimuth

536"

Point |[18'6"/ 65'6" 65'0'"/ Dome T

187030 351930" 22590" Apex 23930" 355%0"
1 . 005 . 002 . 009 0 . 002 . 003
2 . 004 . 001 0 0 . 003 . 001
3 .003 . 005 0 0 .003 . 002
4 . 005 . 005 . 004 . 001 .003 . 002
- . 003 . 002 . 001 -. 001 . 004 . 002
6 . 004 . 002 -.001 -. 001 . 005 . 003
7 . 003 . 004 -. 15 -. 001 . 006 . 004
3 . 005 -.003 . 004 . 004
9 . 002 7 Point 7 Point 0 . 005 . 004
10 . 006 Chord Chord -. 001 . 004 . 004
1 . 005 0 . 005 . 002
12 . 002 -. 001 .003 . 003
13 . 004 . 002 . 001 . 603

(All values in inches - positive values indicate movement of liner into

concrete ends).

TABLE A 2-2

Liner Plate Deformations
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FIGURE A2 - 2
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11/2"[]]\}

T LEFT
5 LEF
__mf MIDDLE
2 RIGHT 111/2
61/2"
D18N D18S
CRACK LENGTH
(TYP)
10 1/2” 6 172" GREASE CAP ASSEMBLY

(TYP) >
20

LEFT T LEFT

6 1/2"? ‘ 3
MIDDLE MIDDLE

60!
RIGHT RIGHT
81/2”
10'
‘ 1/20'
D30 NW D30 S
/ﬂw
7 1/2"
‘ll
7"9\] —— LEFT LEFT
£=="3 MIDDLE Q MIDDLE
=3 RIGHT il
3n m___1_"
7 '/2 " 1 /
D74 NE D74 W

STAGE [T] PRIOR TO PRESSURIZATION
115% DESIGN PRESSURE

(3] FOLLOWING DEPRESSURIZATION

FIGURE A2 - 3
DOME TENDON END ANCAORAGE CRACK PATTERNS
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FIGURE A2 - 4
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1.0

2.0

3.0

STP-006
. SPECIAL TEST PROCEDURE

FOR
STRUCTURAL INTEGRITY TEST

FOR
RANCHO SECO NUCLEAR GENERATING STATION

UNIT 1
SACRAMENTO MUNICIPAL UTILITY DISTRICT
Purpose
To verify the structural integrity of the Containment Structure under
115% of the design pressure. This will be accomplished by:

A Detecting, measuring and documenting exterior concrete cracks in
the containment structure at various pressures up to 115% of the
design pressure. L

2 Measuring containment structure deformatione at warinus preeanyres un
to 1152 of the design pressu&.

.3 Detecting and measuring conc}ete cracking or end anchor movement of
tendon anchorages (surveillance),

A Measuring liner plate and liner plate anchor movement and possible

strain concentration.

Reference
. | Admii.istrative Procedure AP 302

o2 Technical Specifications (4.4.2)

o
3 AEC Regulatory Guide 1.18
Procedure: S¢e attachments
Titles as follows:
" | Procedure for Inspecting, Measuring and docuwenting Exterior

Concrete Cracks During the Structural Integrity Test.

1A



.2

.3
A

Procedure for Measurement of Containment Structure Deformations
<
During the structural Integrity Test.
Procedure for Post-tensioning System End Anchor Concrete Surveilance.

Procedure for Liner Plate S irveillance.



4.0 PREREQUISITES INITIAL

.1

Prerequisites for concrete crack inspection

.1

Crack inspection 'ds layed out (survey crew) =3
Dome coating must : removed and grids layed out. 7/{(’
Sketch forms prepared for mapping —‘ii [ O

Optical comparators, rules and crayons available -
for inspectors (3) U ot/

Inspectors assigned, scheduled and briefed C‘fii)

Lighting rigged for night observation (?£’57
N
Access to grids provided Q{C’

Conduct base line inspectien »d document all

grids one to three days prior ¢o test (all 9
inspectors) 7(([('

Prerequisites for Containment Deformation Measurement

.1

.8

Layout locations for attachments (extensometers) 222 ?1257
Install attachments (extensometers) ‘7é= gt C}

Run instrumentation wiring
.1 From SVGR Room to penetration

.2 Make connections at penetrations

.3 From R.B. interior to instrument location -
.4 Makeup interior connection at peuetratious /9/,(A12?7
Install Data Acquisition System .
Install extensometers and taut wires
Connect conirol wire tc extensometers
Checkout system operation

Calibrate extensometers

-

Gec,;,;( é_- 0/'&‘0/

_f;,?f;’ [fow ARD TMJ L



INITIAL

Prerequisites for Post Tensioning System End Anchor

Surveillance

0 | Fabricate measurement frames

2 Locate frame attachment points

3 Install frawes /!

A Dial depth gage available for inspection - 72‘/ 4//)

.. InspecC.ion date form prepared

.6 Access to meazsurement frames provided

7 Conduct bascline inspection one to three days W .
prior to test /(t/;

Prerequisites for Liner Plate Surveillance

1 Fabricate measurement fraﬁles 7’&/%‘/&

oL il.ocate rrame attachment points 7

3 Inspection data forms prepared 7%7‘/@
A Locate areas for strain surveillance and clean W’;%/, 2
.5 Dial Depth Gage available for inspection 7ﬁ //?7

.6 Conduct baseline inspection for liner /Z

5.0 Test Plan During Pressurization

o1

concrete crack surveillance and the contairment deforma-

tici: measuremont program at the following pressures.

w7
.01 at 0 psig Deformation Measurements 7#— —/{
.02 at 5 psig Deformation Measuremcnts i?ﬁ /'/,/(77

.03 at 10 psig Deformation Measurements 7Z il
M 3letizes, g ey nany ‘-.,‘/u),’. I/ B S P o - ;
.04 at 15 psig o W 9(’!
Z ki

Deformation Measurements 2/'/4'/ 3 }

|

Concrete Cracks Mapped b{/

During pressurization data is to be collected for the .

4A



INITIAL

5.0 Test Plan During Pressurization (continued) -

.05 at 20 psig Deformation Measurements
.06 at 25 psig Deformation Measurements
.07 at 30 psig
Deform:tion Measurements
Concrete Cracks Mapped
psig Deformation Measurements
psig Deformation Mcasurements
psig

Deformation Measurements

Concrete Cracks Mapped
.11 at 50 psig Deformation Measurements 24

.12 at 55 psig Deformation Measurements 92%%3

.13 at 60 psig

Deformation Measurements 2# ,(/

Concreta Cracks Mapped (’:"/"/;“' ""7/ ‘:7" /,/)
.14 at 65 psig Deformation Mecasurements %”<Z>

psig

Verify this pressure held minimum l-hour 7 z

Deformation Measurements

Concrete Cracks Mapped e | ¢
Tendon End Anchorage Surveillance 4225

TA "-" “r.0y 0uoa “"u’c// Aole) per. oy ond/ r?@
NOTE: Deformation Measurements are to be taken at\least one 2o5-2p

hour after initiating pressure hold periods and on two

hour intervals throughout pressure hold period , and at -

65 psi and succeeding 5 psi increments during depress-

urization. Oepresrer, 2« Frow rale To Lo lim. Tosr To
Ly shnll bc SolTe/Se (l o

3 ps5. per how vy PIC Koprestic. aTw 5/ o
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6.0

© INITIAL

Test Completion After Depressurization

'1

N

Requirements to corplete crack inspections

.1 Make final crack inspection within one day of

P il
depressurization (Zﬂ{TL';—vQQ: /

.2 Complete report detailing crack inspection
results within one month of test completion

Requirements to complete Containment Deformation

Measurements
- | Make a final calibration check on extensometers CZvaL‘ggjﬁz:
o2 Complete report on data and results within one

month of test completion

Requirements to complete Post-Tensioning System End
Anchor Concretc Surveillance

o1 Conduct surveillance one to three days after
the structural integrity test

o2 Complete report within one month of test
an-:,l_pf inn

NOTE: This ingpection is included in the Surveillance
Program.

Requirements to complete liner plate surveillance

.1 Conduct surveillance one tu three days after
the structural integrity testF==’

o Complete report within one month of test
completion

NOTE: Follow-up liner plate inspections must be made
6 months after test completion and 1 yecar after
initial Start-Up.

6A



7.0 Acceptance Criteria

| Exterior Concrete Crack width shall not increase more than 60 wmils
throughout the building pressurizatin.

«2 Deformation measurements shall indicate radial building growth less
than 500 mils and vertical growth less than 1000 mils.

+3 Tendon End Ancl.cr movement shall in no case exceed 50 mils.

A Liner Plate movement shall in no case exceed 50 mils.

8.0 Limitrs and Precautions

) 3 Criteria

.1 All limits and precautions of TP150-1 shall apply to this pro-
cedure.

«2 Limit of crack width increase shall not exceed 60 mils.

.3 Deformation measurements shall not exceed 500 mils in radial
growth or 1000 mils in vertical growth.

o2 Necessary Action

-1 Stop pressurization if any of above criteria are exceeded.

.2 Depressurize using normal depressurization piping if any of

the above criteria continue to be exceeded after pressurization
is stopped.

" «3 Do not conduct test under conditions of extreme cold, heavy
rains or strong winds.

«4 If test pressure drops to or below the next lower pressure
level the entire sequence must be repeated. All condit‘ons !

ﬂ. / / ; f 1 ./‘ 7 “w // Jf 'W/‘/o’kf o/ Tae f';/" f" /2f’.) 4 K
3 * fu, o 7" i . , a’ o el ® L . : '
L &

/ / - Ces > .-.,‘/...“/ ) - “ n reced
,(.‘.‘l/ Fl | fheo ¢ ¢ :

:  los
P scectlyy Ol et the be () ek, Foong/ H. OF e hr [og
9.0 Retest Criteria «/cfiwsm-fims siceccty, _—

I be vepor /' L& g5 L ECpr» (‘('ﬂ"“ﬂ"-‘c/"/‘w) chorn.ng P pa e
€0, 97, o/ 7C P13 KoY Sopersisiton. Moy chvye o rleorw ooty sbolf b cum,t

.1 1If any significant modifications or repairs are made to the @5 coeup corlesy
containment following this test the structural test must be ‘"7 ewa? erru.
repeated. Ot chmmms? ol
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Bechtel Corporation

Interoffice Memorandum

To SIT File ome January 30, 1974
Subject Exceptto'n to‘ Contamr'nent Fom oIt Director
Tressurization Requirements
per AEC Regulatory Guide 1.18 oo SD
Copies = At 50/21/B13

Exception is taken to the regulatory position, stated in P.egulatery
Guide 1.18, stipulating that containment pressure be held for one
hour prior to recording deformation data. This exception is based
on the resuit. of prior containment tests which show that no
change in measurable deformation can be expected over a one hour
period,

The Rancho Seco test procedure requires deformation measurements %0
at 5 psig increments, at the beginning and end of all hold periods and 2 252
~at two hour intervals during hold periods. This requirement greatly 4

eceme odn blia ewmlemlowmisonn smammvslmmenn anmbd ablliaad Danwv‘ubnv-s' f'ns"t\ ' ‘Q
e MAANS AP AR s - -1*.‘ - - . ————— - —— - ——— -2

The writer concludes that the validity of the structural test data
cannot be increased by pressure hold periods in addition to those
currently specified for leak rate determination and structural inf.:grity
verification at 115 percent of design pressure.

h. T. Hill
SIT Director
HTH:cmg

S MUD C.c-“,"-"“‘*

By _“}Lx__%/*’a‘x ;
C.-./;ﬁy\«o./

.‘)uru.,. t .....’

0600 (10-72)



SACRAMENTO MUNICIPAL UTLLITY DISTRICT
RANCHO SECO MUCLEAR GENFRATING STATION #1
REACTOR BUTLDING

1. REGISTFRED PROFFESSIONAL ENGINEER CERTIFICATION

The Sacramento Municipal Utility District has constructed the
reinforced concrete reactor building in accordance with the District
specification Cl.1.

Construction inspection has been performed routinely during the
coastruction to insure that the work meets all the specified require-
wents. Sign off forms are available for audit in the Quality Assur-
ance Vault.

[

(l 7 zl'w
WY E N Q_f ’/A \'I,/."
Cer&lfled by J. P. Hiltz

State of California # /7)) 2?7}

Date- 2 // / /'7 ~

2. STRUCTURAL INTEGRITY TEST
AUTHORIZED CODE INSPECTION - PNEUMATIC TEST CERTIFICATION

I have witnessed (.. non-Asme Pressure Test of Rancho Seco #1
Reactor Containment Building. My certification covers only that
the R.B. Pressure was brought to 68 psig and held for one hour to
demonstrate the structural integrity of the building,

-

i x; ) //‘ :
Cﬂ & v 2 e Lot bt

Witnessed by C. Pemberton

b 1. s 8 EDCES
Covrae éi::23414i4/’

Geogge Dreow
SMUD Test Coordinator

Professional Engr.-California

#2068
Date- )Z;f G- Z¥




10,0 Data Forms for Concrete Crack lospect lon
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SACHAMENTO MUNICIPAL UTHITY DISTRICT

RANCIIO .CO UNIT 1

Pagr = wl L
;::-MCT—.-— T DATE
STRUCTURAL 1HTIGRITY TEST
CONCRFTE CRACK SURVEY |oeer. - N
Geaeration Fngizepri-o
ey REFERENCE

STP 006

GRID ON WALL @ 195° 30' E1 3'0" (#1)

£

£ 195°30’

8,

5’

OQTE [/ Tirme

TEMP
v LXT

IN e T

EXT PRESS [ Meme INT Wont

/5

3o

75

60

I

SCALF

’u. l' ’

SMUD PP S 6172

28



.y - RANC SECO UNIT )
- ~... .1M’ ]
SAC nuwu NG MUNICIPAL UHILITY DIt lunl Page -
By T e e - OATE B
STRUCTURAL LilLSEICY TEST
CONCRETE CRA7.L SURVEY DEPT.
Generaticen Engineeri-:
"™ NEFEHENCE

GRID O3 WALL @ 192° 30" E1 65'0"(#2), z ,92¢ 30"

8'

pPs / ORTE/TImE | INT

EXT PRESS) Wom.

wr Hem

Ap— - e ) ——

SCALE 1=

SMUD I'P 1S 872 N s smm e gap o m___o . ___ ' ____ _ _____




‘ SVUD | RANCHO SECO 1T 1

SACRAMENTO MUNICIPAL UTILITY DISTRICT

susJECTY DATH
STRUCTURAL INTEGRITY TEST ' s ‘
CONCRETE CRACK SURVEY | S adnion isateamnl
8y REFERENCE
STP 006
E‘ 91° jo' |
GRID ON WALL @ 192°30' E1 115' 1-1/8" (#3) i
'I
|
0" . }RM’C GIRDER THICKENING
|
|
\
i
|
" TEMP F°
DATE/TimE | 1T ExT | INIT |
\
|
|
|
- TS EC 115 1" 3
l
EXT pPress |
' Nom ‘
INT tyum ‘
|
|
|
|
|
i
SCALE 17"=2!

SMUD FP.1S  §/72 o= I . g8



2SI
sacnmmto MUNICIPAL UTILITY DISTRICT Page ek
Sm———— L
SUBJECT DATE
STRUCTURAL INTEGRITY TEST
* CONCRETE CRACK SURVEY DEPT.
Generation Engineeri:-g
By REFERENCE
STP 006
GRID ON WALL @ EQUIPMENT HATCH EL 3'0" (#4)

' 5’ l
|
|

g eLyo- . ! }
P -
t | oare/rimse iy e INITIEXT PRE [ Hom  InT. Hom

- .
s
30
95
0
"

SCALE 1"= 1’
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e'\ “u 3 RANCHO SECO L I 1

au‘
SACRAMENTO MUNICIPAL UTILITY DISTRICT

Page ot =
SUBJECT DATE
S_IRUCTURAL INTEGRITY TEST
CONCRETE CRACK SURVEY DEPT.
Generation Engineering
By REFERENCE
STP 006
GRID ON WALL @ BUTTRESS #1 EL-24'0" (#5)
WALL FACFE
5§’ . ¥y
BEARING 12

+

TENDON
Cfrmin G

2

- ) ' . ;_—--f" ~24..C

| / MAT
5’/
/

/ ;
TEMP

PRSI | DATES TImME wr | Exr| AT €£XT PREES Mem.  INT rum
0
Uy
20
45
&0
é8

-

SCALE 1=
ST T T e S [ | I A PR Ty | ey
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

RANCHO SLCO uUNIT 1

Page

p—————
SUBJECY

—

* STRUCTURAL INTEGRITY TEST
CONCRETE CRACK SU®VEY

DATE

DEPT,

Generation Engineerirg

ey AEFERENCE
STP 006
GRID ON WALL @ BUTFRESS #1 EL 48'Q" (#6)
L]
WALL FACE BUTTRES S WALL
/ ’ '
5 3 /
1
TENDON
BEARING
m l ’
§" == —— & £24%'
| i

Pc] AP TES TINGE p TE’M}?[I o EXT PRESS/Hom  INT Hom
lo]

5 _ -

in

95

60

68

SCALE ("=
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RANCHO SCECUL UNIT 1

SACRAMENTO MUMICIPAL UTILITY DISTRICT Page "

— — —
SUBJECT DATE

STRUCTURAL INTECRITY TEST

CONCRETE CRACK SURVEY DEPT.

Generation Engineeri-:
By REFERENCE
STP 006

GRID ON WALL @ BUTTRESS #1 EL 120' 7-1/8" (#7)

P
© e,
e

. — i
'
|
’
r b
]
EL.r7/8% "5
' :
,l
wALL EU7 f’f.:.s‘.f
N PACE

TEAMP ,
PS/ DATE /) TIME INT EXT INIT | EXT PRESS/ M A, INTHOR
[o)
s
30

b SESAEEREINC = TR N
a5
6o
68 oL

SCALE 172



.,.. " \J...u :) RANCHO 5.00 UNIT 1

|
SACRAMENTO MUNICIPAL UTILITY DISTRICT Page ot ’ i
p—a i
suBJECT DATE ‘
STRUCTURAL INTEGRITY TEST
~ ' DEPT,
CONCRETE CRACK SURVEY . Generation Baginaeris
L A4 REFERENCE
STP 006

GRID NEAR CENTER OF DOME

l#/V ¢ GRIO AT G FEET NORTH
AND GFEET EAST
OF ¢ CONTAINMENT STRUCTVRE

7/

TEMP

PSI | OARATE TimeE vy | Exr wreT| EXT PRESS/  NWem INT. Mom

A

s
jo

P T .

60
68

SCALE "=




,/‘) RANCHO 3ECO 'IT 1
et “M':

SACRAMENTO MUNICIPAL UTILITY DISTRICY Page ot

— —_—  — —
L ————

DATE

SUBJECT
STRUCTURAL INTEGRITY TEST

CONCRETE CRACK SURVEY DEPT.
Generation Engineevi-2

BY HEFENENCE
STP 006

GRID ON BOME @ CENTERLINE BUTTRESS 71, 30' off DOME CENTER

¢ z20°
DoOMFE
CENTER
ll
5’.
reEmpe
RSt | oATL/TIME Iwr | #er iver | ExT. PRESS/ Hom  JNT Aum,
4

SChcs 17 2° -




/x"'\ RANCHO ¢ ) UNIT 1
.t 0D

L

SACRAMENTO MUNICIPAL UTILITY DISTRICT

Page ot
SUBJECT DATE
STRUCTURAL INTCGRITY TEST '
CONCRETE CRACK SURVEY DEPT.
Ceneration Enii_:eerin
['%% REFERENCE
STP Q06
GRID ON DOME (RING GIRDER) AT BUTTRESS #1 (20°9)
' DOM &
CENTER
- £ 203
7
TYEMP
srefrinas | /T | Far INt T
AT PREEr .
" OVU"' e e
NT WM &5 2
sl

SCALE /"4




"o- RANCHO SE  UNIT 1
F-“Juj
SACRAMENTO MUNICIPAL UTILITY DISTRICT Page
DATE

susJccy

STRUCTURAL INTZGRITY TEST
CONCRETE CRACK SURVEY ~ |®*"Generation Engin:
—inp

REFERENCE
STP 006

GRID ON DOME (RING GIRDER) AT BUTTRESS #2 (1600)
5

DOME

CENTER

4 /f‘

TEMP
OATEST/imE INT | £xr|ener

ExAY PrRéN
ExT Hoem
INT Hem

SCALE 1"
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RANCHO SECO UNI. 1

SACRAMENTO MUNICIPAL UTILITY DISTRICT

Page ol s
suBJECT =T DATE -
STRUCTURAL INTEGRITY TEST '
DEPT.
Generation Engineering
sy REFERS NCE
STP 006

GRID ON DCME (RING GIRDER) AT BUTTRESS #3(260°)

TéEMpP
DATE/TIvE | ins |fer

'NIT

EXT PRESYT.
&xT Hom,
N NUM,

SCAce 1= 2°

Tz 260°
rol
Dome
CENTER
7’
62
5‘




,&‘ | | RANCHO SECO '"1T 1
CATSNUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT

Page s
SUBJECT

DATE
STRUCTURAL INTEGRITY TEST
CONCRETE ‘ACK SURVLY

[

DEPT.
By

Generation Engineeri-;:
REFERENCE

STP 006

GRID ABOVE TENDON ACCESS GALLERY @ 20° (G-8)

\
R4l
L
[ — R —
——"‘
_/—‘" j-\
R 693"
1g20°
T&Emr
PS 1 OATE/Tims INT. | £aT INIT | EXT PHESS [ Hewmm T Hum
o
e
o
S s et - ———— | v —— . PO < S AR
& 5 B
60 {
68 |

SCALE 1= 2
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Q G::UD ' RANCHO SECuL UNIT 1

SACRAMENTO MUNICIPAL UTILITY DISTRICT Page of
e —— — —
SUBJECT DATE
. STRUCTURAL INTEGRITY TEST
CONCRETE CRACK SURVEY DEPT.
: Generation Engineeri-:
8y REFERENCE
STP 006

GRID ABCVE TENDON ACCESS GALLERY @ 140°(G-9)

pr—
R of”
H
) i
I
L H
/
/ | \4
| R:g¥"-3"
| ¢ /140°
TEAMP
lese |omesrme. | o ar | suzl exr eresymom _inr_sem ?
o
7 ) T 0 Tty w0 P
o 1
5
6O
€6
-

SCALF 1™2'
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RANCHO SECO UNIT 1

N,
SACRAMENTO MUNICIPAL UTILITY DISTRICT p— ot
SUBJECT DATE
STRUCTURAL INTFEGRITY TEST
CONCRETL CRACK SURVEY DEPT.
Generation Engirzering
ey REFERENCE
STP 006
GRID ABOVE TENDON ACCESS GALLERY @ 260° (G-10)
P__—-——‘N
K — b‘\
: R: €941
= 1
|
4
R "f '.3 "
| € 260°
TEMPA ,
PSS/ CATE/ TiIME INT. \ExT INIT | &Y v PRISS/AMm 1T K
— - — - I — - - — —— - — . — ——
R R s T . ——
PUSSS—— -

SCALE 1"=2'
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11.0 Data Form For End Anchor Surveillance
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Y = . . . RANCHO SECO UNTT 1
\-/‘?] s “ D
SACRAMENTO MUNICIPAL UTILITY DISTRICT Page of
C:UIJICT DATE
STRUCTURAL INTEGRITY TEST
End Anchor Surveillance DEPT.
Generation Engineeri-:
8y REFERENCE
STP 006
Horizontal
TENDON TYPE Vertical Tendon No.
Dome
1. Baseline inspection Date:
OBSERVED CRACKS 2. Peak pressure inspection Date
3

. One to three days after stru-

cture test
4. Surveillance Date

Exterior Concrete Temp

Exterior Concrete Temp

Exterior Concrete Temp

Exterior Concrete Temp

Date

Interior Temp

Interior Temp

Interior Teap

Interior TEmp

All Reference Bar Measurements Taken According to Sketch

REFERENCE BAR MEASUREMENTS

1l Time

2 Time

3 Time

4 Time

1 Base Line

2 Peak Pressure

3 1 to 3 days after S.T.
4 Surveillance

Left

Middle

Right

Crack Sketch

i

-

N




12.0 Data Forms For Liner Plate Surveillance
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‘A"c,’ so\ ~&-:) RANCHO SECO UN.. 1
e S y

SACRAMENTO MUNICIPAL UTILITY DISTRICT Page

——

SUBJECT

DATE
STRUCTURAL INTEGRI1Y TEST

Liner Plate Surveillance DEPT.
Generation Engineering

REFERENCE
STP 006

Fixed Cord Displacement Measurement

LOCATION:
TYPE:
LEMA

TE TEST TIME 1 2 3 & 5 & 72 8 9% L :

Baseline

|l day after S.T.

6 Mo. after S.T.

1 Yr after initial Oper.

NOTE: Cord length numbered from left to right, or from top to bottom
depending on orientation of fixed cord

coMMmATS




= 2 RANCHO SECO UNIT 1
g S2.5HD

SACRAMENTO MUNICIPAL UTILITY DISTRICT

Page of _
susJECT ' ' DATE “ep
STRUCTURAL INTEGR1TY TEST
Liner Plate Surveillan~e Y.
s Generation Engineeri-;
8y REFERENCE

STP 006

SURVEY FOR STRAIN CONCENTRATION
LOCATION:
Sketch & Comment as Appropriate

BASELINE

1l day after S.7T.

6 months after S5.T.

1 year after initial operaticn
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1.0

2.0

PROCEDURE FOR

INSPECTING, MEASURING AND DOCUMENTING

EXTERIOR CONCRETE CRACKS

DURING THE
STRUCTURAL INTEGRITY TEST
FOR
THE SACRAMENTO MUNICIPAL UTILITY DISTRICT

RANCHO SECO NUCLEAR GENERATING STA7ZLON

UNIT NO. 1

SCOPE

This procedure specifies the items to be performed and the equipment
necessary to visually detect, measure and document concrete cracks
during the structural integrity test.

METHOD

At various pressure levels during the structural integrity test,
several selected locations on the exterior of the contaimment struc-
ture shall be visually inspected for cracks. If cracks are found,
their length and typical width shall be measured. Only typical
cracks ar the largest cracks will be recorded.

2.1 Sketches: Sketchas shall be made of eacholocation inspected.
These sketches shall indicate:

2.1.1 Date and hour of inspection.

2.1.2 Pressure level stage with respect to the structural
integrity test.

2:3:3 Location of cracks.
2.1.4 Width and length of cracks.

2.1.5 Fstimated total nunccr of cracks if only typical
cracks have been shown.

2.1.6 Initials of person making observations.

% W General observations.

1F -1~



Jlo

4.0

5.0

6'0

These sketches shall be made on forms previously prepared
and including a reduced scale grid of the area observed and
a table for data encry.

LOCATIONS OF INSPECTION

The selected locations and their respective dimensions are shown in
Figure 1.

SCHEDULE OF INSPECTIONS

The selected locations shall be inspected at the following times:
a) One to three days before the structural integrity test.

b) During pressurization at approximately 15 psig, 30 psig,
45 psig, and 60 psig. Pressurization need not be stopped
ff’" c:pcrete crack inspection. Any vac rech .aspecTon me, ¢ 7
elel i

wesTAer Cond. Vions clopmancr@nc-p? 5
-’ o O ¢ "z,". .
2 ‘N Fec ""Mt

c) At the peak pressure. N
d) Within one day after depressurization is completed.

REPORTS

SRACehas =hall te ssoplsted duwiss sank dmgrasilionm: ey shall ks

available for inspection and use by the test director at all times
during the structural integrity test.

A final report shall be submitted to The Sacramento Utility Dis=zrict
within one month of completion of the lnitial integrated leak rate
test and containment pressure test.

EQUIPMENT

The following equipment and supplies are required:

a) Scaffolding as required for access to inspection locations.

b) Two Peak Model No. 5 optical comparators or other suitable
devices for measuring crack width.

c) Lighting equipment as required for night observations.

d) One yellow, one blue and cne red crayon for marking cracks
and grids on the containment.

1F -2~




7.0

e) ,Two rules for use as a straightedge and to determine crack
length.

INSPECTORS

Two inspectors will be required during each concrete inspection
period.

1F -3-
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1.0

2.0

PROCEDURE FOR
MEASUREMENT OF CONTAINMENT STRUCTURE
DEFORMATIONS DURING THE STRUCTURAL INTEGRITY TEST
FOR
SACRAMENT( MUNICIPAL UTILITY DISTRICT
RANCHO SECO NUCLEAR GENERATING STATION

UNIT NO. 1

SCOPE

This procedure specifies the items to be performed and the equipment
and labor necessary to determine radial and vertical deformations

of selected locations inside the centainment structure during the
structural integrity test.

METHOD

Deformations shall be determined using taut wire extensometers
attached to the liner plate at liner plate anchores and either the
internal concrete structure or another location on the liner plate.
Daformation measurements shall be corrected for the etffects of
temperature. The signals from the taut wire extensometers shall be
monitored at a location outside the containment; the location shall
permit audible communication with the pressurization control panel.

2.1 Calibration: Each extensometer shall be calibrated prior to the
structural integrity test. Calibration shall include:

2.1.1 Determine relationship by applying known disblacenments
and observing resulting potentiometer voltage changes.

2.1.7 The potentiometer measured displacements differ from
those applied by no more than 0.025 inches in 1/2 iach
of movemant,

2.1.3 The forces exerted by the negator spring during
extension and contraction differ by no more than 0.20
pounds.

2.1.4 Determining effect of extensometer lvsteresis.

2.1.5 DNetermining repeatability of measurements.

2:1:8 A final calibration check shall be conducted at the
end of the test.
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3.0
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5.0

6.0

The results of extensometer calibration shall be included in
¢ the teit repert. These results shall include raw data,
calculations and reduced data.

LOCATIONS OF MEASURE!ENT

Deformations shall be measured as indicated in Figures 1 to 4.
The location of deformation measurements shall be changed only with
the approval of the test director.

SCHEDULE OF MEAS 'REMENT |

Deformations shall be measured at the following pressures, during
both pressurization and depressurization:

0 psig 30 psig
5 psig 35 psig .

10 psig 40 psig

15 psig 45 psig

20 psig 50 psig

25 psig 23 psig

psig

65 psig

68 psig

In addition, deformations shall be measured at the start, end and
at 2 hour intervals during all pressure hold periods.

REPCRTS

All deformation data shall be tabulated, analyzed and graphed on a
preliminary basis within one hour after being taken. The graphs of
data shall be available for inspection and use by the test director
at all times during the structural integrity test.

An original certified final report and twelve (12) additional copies
shall be submitted to the Sacramento Municipal Urility District one

month after completion of the Structural Integrity Test. The report
shall include test procedures, ra. data, sample data, data reduction
calculations, reduced data, pertinent graphs and calibration results.

EQUIPMENT AND LABOR

The following equipment and supplies are required:

a) 36 taut wire extensometers.

b) Equipment and supplies required to install extensometers and
connect to a data acquisition system near the pressurization
control panel.

2F =2~




7.0

-

c) Data acquisition system suitable for recording all deformation
readings within 5 minutes.

d) Supervision of Equipment installation, technician for data
acquisition .rstem operation and data recording.

e) Technician for data reduction and analysis during test.

LABOR NOT INCLUDED

Craft labor required for installation and maintenance of equipment
shall not be provided by the equipment supplier.

p =3~
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RANCHO SECO

Page 1 of 3

REACTOR BUILDING STRUCTURAL INTEGRITY TEST

EXTENSOMETER ANCHOR POINT LOCATIONS

(Extensometer Connected to Stud)

EASURE- TYPE ANCHORED AZIMUTH DiSTANCE ELEVATION STRAIGHTLINE  REMARKS
ENT OF TO FROM £ DISTANCE
OINT NQ ANCHOR CONTAINMENT BETWEEN POINTS ﬁ\
1 stud  Liner 1410 65'  (-)6'-6" |
H1 Eye Stair Housing 141° 58'-8" 3'-6" 6'-4"
H2 Stud Liner 2 139° 65° 3'-6"
H2 Eye Stair Housing 139° 59' 3'-6" 6'-0"
H3 Stud Liner 2 1400 65" 13'-6"
H3 Eye Stair Housing 140° 55" 9-3/8" 13'-6" 9' 2-5/8"
H4 Stud Liner /2 1400 65" 43'-6"
H4 Eye Stair Housing 140° 55' 9-3/8" 43'-6" 9' 2-5/8"
HS Stud Liner 2 140° 65" 67'-0"
{ Eye Secondary Shield 14QV 32' 11-3/8" 67"'-0" 32 0-5/8"
HSA Stud Liner 2 320930 65" 67'-0"
HS5A Eye Secondary Shield320°30' 48'-11" 67'-0" 16"-1"
H6 Stud Liner A2 140° 65" 107"'-0" 130'-0"
H6 Eye Liner 2 320° 65" 107'-0" (Computed)
H? Stud Liner 2 140° 65" 114'-0" 130'-0"
H7 Eye Liner 2 320° 65' 114'-0" (Computed)
H8 Stud Liner /2 3300 65" (=)6'-6" 4'9-7/8"
H8 Eye Steel Column  330° 60'2-1/8(-)6"-6"
H9 Stud Liner & 330° 65" 3'-6"
H9 Eye Steel Column  330° 60'1-1/4" 3'-6" 4'10-3/4"
H10 Stud Liner 2 3309 65" 13'-6" 4'9-7/8"
H10 Eye Steel Column  330° 60'2-1/8" 13'-6"
H1l Stud Liner 2 3300 65" 42'-6"
H11l Eye Steel Column  330° 60'2-3/8" 42'6" 4'9-5/8"
H12 Stud Lirer Plate 54°30' 65' (-)6"-6" 14'1-3/8"
H12 Eye Secondary Shield 54°30' 50'10-5/8"(-)6"'-6"
Stud Liner Plate 54930’ 65" 3'-6"
H13 Eye Steel Column  54°30' 49'3-5/8" 3'-6" 15'6 /8"
H14 Stud Liner 54°30" 65" 13'-6"
H14 Eye Steel Column  54030' 49'3-5/8" 131 gn 15'8-3/8"



Page 2 of 3
RANCHO SECO |
; :
REACTOR EUILDING STRUCTURAL INTEGRITY TEST
" EXTENSOMETER ANCHOR POINT LOCATIONS
" (Extensometer Connected to Stud)
\SURE- TYPE ANCHORED AZIMUTH DISTANCE ELEVATION STRAIGHTLINE REMARKS y
T OF TO FROM DISTANCE |
NT No.ANCHOR CONTAINMENT BEETWEEN POINTS j
5  Stud  Liner Plate 48930 65" 43'6" ;
5 Eye Secondary Shield 48930' 29'7-1/4" 43'6" 35'4-3/4" |
\
6A Stud  Liner 48°30" 65" 67'0" ‘
6A Eye Secondary Shield 48930 28'2-3/8" 67'0" 36'9-5/8"
6 Stud Liner Plate 228°30° 65" 67'0" 18'0-1/4"
6 Eye Sccondary Shield 228°30' 46'11-3/4" 67'0"
7 S*ud Liner Plate 48930 65' 102'1" 130'0"
7 Ey= Liner Plate 228930 65" 102'1"
3 Stud Liner Plate 48930"' 65" 116'0" 130'0"
R bua Liner ®lats 278070 RS’ 1146'n"
JA Stud Liner Plate 20° 65' 67'0" 21'3-5/8"
JA Eye Secondary Shield 20° 43'8-3/8" 67'0"
(sce below)
Eye Dome Liner 2250 48'0" 144'3-5/8" 77'3-5/8" Vertical
Stud Top of Secondary 2250 48'0" 67'0"
Shield Wwall
Eye Dome Liner 2 225° 30" 152'3-3/4" 92'6-3/8" 6'4"
Stud Concrete Deck  233955' 28'10-1/2" 60'0" Out of Plumb
Eye Come Liner” 225° 18'0" 156':-7/8" 1'6-1/4"
Stud Concrete Deck 221047’ 19'1-3/8" 60'0" 96'8" Out of Plumb
Eye  Domec Liner  225° 3'0" 157'11-3/4" 12'1-1/2"
Stud Concrete Deck  1889-28' 14'4-7/8" 60'0" 98'8-3/4" Out of Plumb
Eye Liner Plate 47°30' 64"'6" 114'0"
Stud Liner Plate 47030 64'6" (=)16'6" 130'6"
Eye Liner Plate 242° 64'7" 115'1-1/8" 131'7-1/8"
Stud Liner Plate  242° 64'7" (=)16'6"
Eye Bottom of Con- 5
crete Deck 239 64'7" 59'4"
Stud Liner Plate  239° 64'7" (=)16'6"  75'10"
Eye Liner Plate 23997 64'6" ©115'1-1/8"
Stud TopDof Concrete 23997' 64'6" 60'0" 55'1-1/8"
eck
Stud. Liner Plate 205° 65" 67'0" 14'2-5/8"
Eye Secondary 'Shield 2050 50'9-3/8"  67'0"



RANCHO SECO
REACTOR BUILDING STRUCTURAL INTEGRITY TEST
EXTENSOMETER ANCHOR POINT LOCATIONS

(Extensometer Connected to Stud)

|
ASURE- TYPE ANCHORED AZIMUTH DISTANCE ELEVATION STRAIGHTLINE REMARKS ﬁ
\

NT of TO FROM Z DISTANCE
INT No ANCHOR CONTAINMENT BETWEEN POINTS
1 Stud  Liner Plate  68°19' 65" 9'6"
1 Eye Concrete Deck 68°19' 41" 1'7-3/4" 25'2" Horizontal
. Distance = 24
2 Stud Liner Plate 74950 65" 9'6" 23'10-3/4"
2 Eye Steel Column 74°50" 41'1-1/4" 9'6" \
3 Stud Liner Plate 81°09' 65" 10'6" 6'2-3/4"
3 Eye Steel Column 81°09' 58'9-1/4" 10'6" |
i Stud  Liner Plate  98°51' 65" 10'6" 6'2-3/4" i
b Eye Steel Column  98°51' 58'9-1/4" 10'6" 1
\
stud  Liner kiate 105710 05" v'e" ?
5 Eye ELEVATOR Housing 105°10' 62'8-5/8" 9'6" 2'3-3/8"
) Stud Liner Plate 111941 65" 9'6" \
) Eye Elevator Housing 111°41°' 60'8-1/2" 9'6" 473-1/2" ‘
' Stud  Liner Plate 90°0" 65" 21'4" 43" 1
‘ Eye Secondary Shield 90°0' 23" 214" |
|
]
Stud Liner Plate 90°0' 65" 26'6" 43" ‘
Eye Secondary Shield 90°0' 22! 26'6" ‘
' Stud Liner Plate 90°0' 65" 4 i 43" |
' Eye Secondary Shield 90°0Q' 22' 33'6" |
i
|
i
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PROCEDURE FOR

"~

POST-TENSIONING SYSTEM END ANCHOR CONCRETE
SURVEILLANCE
FOR
SACRAMENTO MUNICIPAL UTILITY DISTRICT
RANCHO SECO NUCLEAR GENERATING STATION

UNIT NO. 1

1.0 SCOPE -

This procedure specifies the items to be performed and the equipment
necessary to detect and measure any concrete cracking or end anchor
movement at the surveillance tendon end anchorages.

2.0 METHOD

The surveillance tendon end anchorages and adjacent concrete surface
shall be inspected at five year intervals.

2.1 Inspection: Each inspection shall include the following:

2.1.1 Visual inspection of the end anchorage concrete
exterior surfaces.

2.1.2 - Measurement of interior and exterior concrete
temperature.

2.1.3 Sketching each location inspected. These sketches
shall include:

a) Date and hour of inspection
b) Location of cracks
¢) Width and length of cracks

d) Estimated total number of cracks if only typical
cracks are shown

e) Initials of person making observations

f) Distance from reference bars to bearing plate
(See Section 2.2)

-



3.0

4.0

5.0

6.0

2.2 , End Anchor Movements: End anchor movements shall be
measured using reference bars and a dial de»sth gage.
The reference bars are shown on sketch SK-6292-188
sheets 1 thru 4.

SURVEILLANCE TENDONS

The surveillance tendons shall be as follows:

a) The two end anchorages of 9 tendons immediately adjacent
to 1ift-off surveillance tendons shall be inspected. The
tendons involved are:

Horizontal 29, 53, 112
Vertical 14, 60, 100
Dome 18, 74, 30

SCHEDULE OF SURVEILLANCE

The end anchorages shall be surveyed at the following times:

a) One to three days before the structural integrity
test.
b) At peak pressure during the structural integrity test.
c) One to three days after the structural integrity test. T
d) At five year intervals subsequent to the structural

integrity test.

e) Before removal of frames and after their replacement
as required for tendon surveillance, bearing plate move-
ment measurements shall be made. ‘

REPORTS

A surveillance report shall be submitted after tlie structural
integrity test and all subsequent surveillances.

EQUIPMENT
The following equipment and supplies are required:
a) Two frames for each surveillance tendon (18 total).

b) One dial depth gage range 0" to 6" (Mitutoyo Mfg. Co.
Ltd. Code No. 7217 or equal).

c) Scaffolding for access to surveillance tendons. -

3F -2-
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1.0

2.0

SCOPE

PROCEDURE FOR
LINEN PLATE SURVEILLANCE
FOR
SACRAMENTO MUNICIPAL UTILITY DISTRICT
RANCHO SECO NUCLEAR GENERATING STATION

UNIT NO. 1

This procedure specifies the items to be performed and the equipment
necessary to observe liner plate and liner plate anchcr movements

at various selected locations and possible strain concentrations

at other selected locations.

METHOD

2.1

2.2

Displacement: Liner plate and liner plate anchor movements

shall be measured with a dial depth gage and a short fixed
chord at four locations on the liner plate. The fixed chord
shall be approximately > teet long and span four anchor spaces
at each locaction. Measurements shall be made and recorded as
follows:

2.1.1 Select the locations for measurement and permanently
mark them.

2edsd Install the fixed chord.

2.1.3 Record time, date and exterior and interior tempera-
ture when measurements are made.

2.1.4 Record all dial depth gage readings.

The fixed chord and dial depth gage measurement system is shown
in Figure 1 and Figure 2.

Strain: Four locations shall be surveyed for any indication of
strain concentrations.. Surveillaunce consists of removing any
greasec or foreign material and determining if any evidence cof
strain concentrations are present. Strain concentrations will
be indicated by large deformations, liner cracking and pos-
sibly paint cracking. Any indication of strain concentration
shall be shown on a sketch of the area surveyed.

4F-1-



5.0

6.0

LOCATIONS OF SURVEILLANCE

Thi: procedure involves the survey of ten areas on the liner plate:
six for displacement and four for strain. These areas shall be
selected at the jobsite based on the as-built configuration of the
liner plate and ease of accessibility.

Four of the areas for displacement measurement shall have an initial
inward curvature between the liner anchors (i.e. two horizontal and
two vertical) while the other two shall have a typical outward
curvature.

The four areas for st~s'n concentration survey shall be where dis-
continuities occur such as the penetration reinforcing plates and
nozzle to reinforcing plate connections.

SCHEDULE OF SURVEILLANCE

The s.. ‘cted locations shall be surveyed at the following times.

a) One to three days before the structural integrity test.

b) Within one day after depressurization is completed.

c) Six months afrer r~ompletion 2f the ervucrural inteerity
test.

d) Approximately one year after initial start-up.

Surveillance of the liner plate shall not continue beyond one year
after initial start-up provided evidence of strains exceeding design
limits is not found.

REPORTS

All findings shall be documented in reports and submitted to The
Sacramento Municipal Utility District as follows:

a) After completion of the integrated leak rate test.

b) After completion of periodic surveillances.

The report prepared after the last scheduled surveillance shall
document all findings and recommend a schedule for future surveys,

if any.

EQUIPMENT

The following equipment and supplies are required:

a) Four short fixed chord measurement devices as shown in Figure
1.

4F -2-




b)

c)

d)

e)

Two short fixed chord measurement devices as shown in
Figure 2.

One dial depth gage range 0" to 6" (Mitutoyo Mfg. Co. Ltd.
Code No. 7212 or equal).

Lighting equipment as required.

Supplies and equipment to permanently mark the location
measured by the dial depth gage.

4F =3~
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RANCHO SECO

e | NONCONFORMING REPORT S, éj"/f)

I. Drawing/Installation No. _Rancho Seco Unit No. 1 Inspector _John Jewett
Drawing/ Installation Name ILRT Location __Rancho Seco
P. O./Contract No Special Date Feb. 1, 1974
Supplier/Contractor Name _Bechtel

il. Description of Nonconformance

Model 269 Multimeter Digital Gage Serigal No. 57185 is presently installed for
use in the Data Acquisition System. No calibration data is available on this

item.
NOTE: .
A certification is available for gage S/N 59185.
- 4
111, DISPOSITION /
{Check One) Accept oo Reject Repaif Rework _ {7

1V. Disposition Instructions and Techmical Justification

Vf"i{/ S/ -'""”’-"1"“/ i 7‘/;0 o Cotoin Cer'/','fo'Ca'f.'vn o'F Ce /'.é”'*‘”

F - .
Tor SINTT7IB) .

F‘I-AJAL_ pSSULT

Coxeeccren CeramiFicATION

OA_&‘-‘-/
IJAs BEEad QE ceVED % /747/ Field Engineer
V. ENGINEERING REVIEW BOARD (Requtred on all accept/repair dispositions) A/ﬂ
Bechtel QAE DATE Bechtel PE DATE SMUD PE DATE

VI. Repair/Rewcrk Campicte and Acceptable 2‘/", m
- ’:%O Sasie 2-//-74
4 < (‘~ Ji 4 {nsnector Engineer Date

vIl. Cause and Corrective Action

TY” crroer sl Coping Sﬁ\/, & C,,,?‘/-.‘far Ce f:‘cwer/ 7‘¢ gé;e,-,e G e 7{,_,

Core, -
)'STR‘BUT|ON This charge @ affect functional test,
——T LT »,//n,r"p
echtel Field - it Eiectrical, give f. nction o circuit changed
echtel Norwalk 5
N0 2
echtel QAE (v/0rtg.)

Change incorporated in test procedure anc retested, when required.

Test Coorainator
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Certificate sf Calibration

We certify that the instrument listed below was duly tested

and inspected pricr to shipment and that it met oll of the published

| physical and operating specifications for this instrument.

Electro Rent's primery and secondary standards are traceable

f to the Natinnni Ruraan of Stonderd: to the extent slisuicd by the
J Bureau's culibration facilities. .
. ELECTRORENT 1/10/74
Quantity Mfg. Description Serial No. Report No.

1 DIG ’lodel 269 A/N 57185 S/N 1123 CHO 338
1 =~ DIG lodel 662B A/N 57151 S/N 5165 CHO 338
1 DIG Model 691 A/N 54149 S/N 1569 CHO 338
1 DIG Model 636 A/N 54145 S/N 636 CHO 338

- - oy

"CQRRECTED copy"
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RENTALS OF ELECTRONIC TEST INSTRUMENTS
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SACRAMENTO MUNICIPAL UTILITY DISTRICT [ 6201 S Street, Box 15830, Sacramento, California 95812; (916) 4522211

RANCHO SECO NUCLEAR GENERATING STATION UNIT NO. 1
PROCEDURE CHANGE APPROVAL FORM

Procedure Number STPQOEG Re.
Tithe SIRUC T/KBE (v iECRITY TE&ST

. AP
Originator G eorse [P - Y. Cate 2-¢.742

Aporoved Date

Group Su, ervisor

Recommend Approval by Plant Review Commitiee: Yes [ ] Ne [ ]
Requested Change __/?Z‘_{_s_r"'ry.__‘?L,afz,#Jzﬁ ST L O3 F T -

et 2 P51 beyingin &Lend 0 hole) DeSera oo
D@eseremcats \ \ \ \ \
N\ b LW .
NN N N

Reason for Change AL ¢ Aege ez to A conTrols e
™ .53.2¢__/[ Ar’__ﬁc'/fé' \ \ \ \

TN Y
6, R, T, I VIO, WA
RN YEEAE, Y. " Y.

Al

s _ (onndd i/ Talonlle o _Felp 14, 1974

Plant Feview Cornmiitee

fis.. mend Review by Management Safety Review Committee: Yes [ ] No [X]
" 7 . s
Approved (/[ |/ /j? 0 Ak Date 2~ )T T4
i 1 T Plant Superintendent
Forwerd to Management Safety Review Committee: Yes [ ] No [-\]
Reviewed Date

Managemen: Safety Raview Committes

SMUD AST2 /72
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SACRAMENTO MUNICIPAL UTILITY DISTRICT [ 6291 S Street, Box 15230, Sacramento, California 95813; (31€) 452-3211

RANCHO SECO WUCLEAR GENERATING STATION UNIT NO. 1
PROCEDURE CHANGE APPROVAL FORM

Procedure Number STPOOE _ Jew 2
Tie  STRecT7ogpe INTEG SIT Y T& ST

Qriginator 'Gc";f?“"' ) e br it L‘ = _ Date 2 -1 7K

Approved Date

Group Supervisor

fecammend Approval by Plunt Review Committee Yes [ | No [ ]

Requﬂsud C!H!QP j ‘e CF 3/) [lﬂ[‘:ﬂn*of‘ cf ’/e Afﬁ'm{ cn__mgmgg_ur

tNCr & meEn T’ .

BNt )/'r OB = Aotheues Cocle [rsveclion pafonn?‘c

—

it s 1 f 2 SRS W & - f—f_K.LJ.z_"

m_ﬁf,ag.i'/rr g’ F’rofe,,_,-ﬂ,[ fﬂrs-nce/ Cf"fL£ u:f«mH

Reasun for Change _ 1 /Zo. ofe o/iser otice. oF o f oo inn_Teal' aeuenei
ooy ALL Goui'e LLR .al wolify ioc clte goa?s

____LJJL_Aﬁ_Lf.A._J:JE ; ';‘ £ Jtats . 2.0c 7‘(-’ Lo

— -_._._....L;_u_.a*__.fﬁuo__gf’ric JCO" I Ko, 2 / E nor~

1 N _ - ——

A
Appros.d ___Q.:q-gn:'z&_ Wt i '0‘4«00 Date _EG"QL l'qu ,97",

Gnt Heviv., v Comm nlee

Recommend Review by ilanagement Safety Review Committee: Yes [ ] No [Xx]
/\ ’ - ‘
il / i / -
Approved ,/ -,/ /! | .. Date 22T"VY
; PTant Scparintenaent
Forward to Mansgement Saicty Review Committee: Yes [ ] No [\
Reviewed Date
Managemaent Safety Review Committee ;
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