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1.0 ABSTRACT

The purpose of this report is to describe the electrical
operation of one CPC 1 and one CPC 2 as'easured before,
during and after seismic testing.

2.0 REFERENCES

A. EHI, Seismic and Environmental gualification Test
Procedure, DEVAR Register N-46474

B.

C.

Dayton T. Brown Test Specification
DTB 25P79-0285 Revision B

Dayton T. Brown Test Report DTB04R80-0479

3.0 TEST ITEHS

A. One (1) Core Protection Calculator No. 1 Serial No. 0030267

B. One (1) Core Protection Calculator No. 2 Serial No. 0030268

4.0 TEST DATE AND LOCATION

The test was performed on April 15, 1980 at the Dayton T. Brown
Test Facility, Bohemia, New York.

5.0 TEST DESCRIPTION

5.1, The test „items were mounted in the vibration fixture, one above
the other, CPC 2 on the top. Each box was fastened to the fixture
using four 1/4 - 20 x 5/8 binding head screws backed with flat
washers. The backs of the test i tems were tied together using two
1/16 inch thick stainless steel plates (See Drawing No. 510359).

5.2 Electrical inputs were supplied to the calculators and DC voltage
outputs were monitored at selected test points using a digital
voltmeter. Output voltages were also monitored using a recording
oscillograph in order that rapid changes in voltage such as spikes
could be detected.
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5.3 A continuity tester was placed between terminals 49 and 63
of CPC 2 in order to detect relay contact closure. The
relays'ontacts were opened and closed during seismic testing
in order to assure proper operation..

5.4 The calculators were subjected to five operating basis earth-
quakes (OBE) and one safe-shutdown earthquake (SSE) with the
excitation applied along the YZ axis (See Fig. 1). In order
to retest the calculators with )he excitation along the XZ axis,
the-test fixture was rotated 90 on the shake table. The cal-
culators were resubjected to five operating-basis earthquakes
and one safe-shutdown earthquake.

5.5 For a complete description of the Seismic Test, reference Enclo-
sure 1 of Appendix A - The Dayton T. Brown Seismic gualification
Test Procedure on Two Core Protection Calculators (CPCl and CPC2),
Report No. OTB 25P79-0285 Rev. B.

5.6 For a complete description of the electrical operation of the
calculators during the seismic testing, reference Appendix B-
The Devar EMI, Seismic and Environmental gualification Test Pro-
cedure.
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6.0 TEST RESULTS

6.1 Base readings prior to .seismic testing:

Terminal

4,

11
23
29
45
49

CPC 1

Base Readin

. 280
-.002
7.532
2.948

—2. 399
—1. 783

Terminal

7
16
21
28
30
55

CPC 2

Base Readin

—11.437
—2. 981

5.399
5.799
-.001
3.977

Page 4 of 10



6.2 Terminal "

Tes t
Number Reading

Oeviation
From Base

Terminal
"

Test
Number Reading

Oeviation
From Base

CPC1 CPC2

OBE 1

ll
23
29-
45
49

OBE 2

YZ Axis

.280
-.002
7.532
2.948—2.398
1.783

YZ Axis

.000

.000

.000

.000

.001

.000

7
16
21
28
30
55

11.436—2. 981
5.389
5.788

.020
3.977

.001

.000

.010

.011

.021

. 000.

4
1'l
23
29
45
49

OBE 3
I

.280
-.002
7.532
2.948

—2.398
—1.783

YZ Axis

.000

.000

.000

.000

.001

.000

7
16
21
28
30
55

11.436'- 2.981
5.400
5.799
-.001
3.978

.001

.000

.001

.000

.000

.001

'll
23:
29
45
49

OBE 4

.280
-.002
7.532
2.948—2. 398

—1. 783

YZ Axis

.000

.000

.000

.000

..001

.000

7
16'1.
28
30
55

-11.436
2-981
5.400
5.799

~ -.001
3.978

.001

.000

.001

.000

.000

.001

11
23'9

45
49

OBE 5

.280
-.002
7.532
2.948—2.399-1. 783

YZ Axis

.000

.000

.000

.000

.000

.oon

7
16
21
28
30
55

-11.437
-2. 981

5. 400
5. 799-
—.001
3.977

.000

. 000.

. 001

.000

.000

.000

-
11
23
29
45
49

.280
-.002
7.531
2.948

—2.399—1. 784

..000
.000
.001
.000
.000
-001

~ 7
16
21
28
30
55

-11.437
—2. 981

5.400
5.799
-.001
3.977

.000

.000

.001

.000

.noo

.000

Page 5 of 10



0



Terminal
Number

SSE 1

Test Deviation
Reading From Base

CPC1

YZ Axis

Terminal Test
Number Reading

CPC2

Deviation
From Base

4ll
23

, 29
45
49

OBE 1

.280
-.002
7.532

- 2. 948
—2. 398
—1. 783

XZ Axis

. 000

.000
-000
.000
-001
-000

7
16
21
28
30
55

-11.436
—2.981

5.400
5.799
-.001
3.977

.001

.000

.001

.000

.000

.000

4ll
23
29
45
49

OBE 2

4ll
23
29
45
49

OBE 3

.280
-.002
7.532
2. 948

—2.398
—1. 783

XZ Axis

.279
-.002
7.532
2. 948
2. 399

—1. 783

XZ Axis

.000

.000

.000

.000

.001

.000

.001

.000

.000
-000
.001
.000

7
16
21
28
30
55

7
16
21
28
30
55

-11.437
—2.981

5.400
5.799
-.001
3.977

-11. 437—2. 981
5.399
5.799
-.001
3.977

.000

.000

.001

.000

.000

.000

.000

.000

.000

.000

.000

.000

4
11
23
29
45
49

OBE 4

. 279
-. 002
7.532
2.948

—2.398
—1. 783

XZ Axis

.001

.000
-000
.000
. 001
. 000

7
16
21
28
30
55

-11.437
—2. 981

5.400
5.799
-.001
3. 977

.000

.000

.001

.000

.000

.000

4
11
23
29
45'9

.280
-.001
7.532
2.948—2. 398

—1. 783

..000

. 001

.000

.000

.001

.000

7
16
21
28
30'5'

11.437
—2. 981

5.400
5.799
-.001
3.977

.000

.000

.001

.000

.000

.000
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Terminal Tes t
Number; Reading

Devi atio n
From Base

Terminal Test
Number Reading

Deviation
From Base .

.OBE 5

11
23
29
45 ~

49

CPC1

XZ Axis

.280
-.002
7-532
2.948—2.398
1.783

.000
~ .000

.000

.000

.001

.000

7
16
21
28
30
55

CPC2

—11.437
2. 981
5.400
5.799
-.001
3.978

.000

.000

.001

.000
..000

.001

l

SSE 1 . XZ Axis

6.3

—11.437
—2.981

5.400
5.799
-.001
3.977

4 .280 .000
' '. 000

11 -.002 .000 16 .000
23 ''7.532 .000 21 .001
29 2.948 .000 28 .000
45 - —2.398 .001 .

- 30 .000
49 —1.783 .000 55 .000

For~detailed information on the physical response of the calculators to
the Seismic testing, reference Appendix A - The Dayton T. Brown Report
on the Seismic Test Program Performed on One CPC1 and One CPC2, Report
Number DTB04R80-0479 Rev. A
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6.3 The test voltages were continuously monitored during each
shake using a recording oscillograph. Examination of the
recordings revealed no spikes or other anomalies due to
testing.

6.4

7.0

The relay contacts of CPC 2 were caused to open and close
once during each shake. The relays continued to operate
properly throughout the test.

COMMENTS

7.1

7.2

8.0

During the first shake (OBE 1, Y Z Axis), the voltage at
Terminal 30 of CPC 2 jumped 21 mi,llivolts from the base
reading. The increase in voltage, however, was not due to
seismic testing. It was found that switching on power to ~

the recording oscillograph had caused the peak detector
module to jump to a higher state. The reset button was de-
pressed causing all readings to return to their base values.
Seismic testing was continued without further incidence.

~ The Calculators, CPC1 and CPC2, having met the .requirementsfor qualification of Seismic-Category 1 instrumentation, are
new considered seismically qualified for use in nuclear gen-
erating stations.

TEST E UIPMENT

8.1

8.2

Item:
Manufacturer:
Model:
Serial Number:
Last Cal. Date:
Cal. Due Date:

Item:
Manufacturer:
Model:
Serial Number:
Last Cal. Date:
Cal. Due Date:

Digital Vol tmeter
Keithl ey
191
17909
3/80
9/80

Osci 1 1 ograph
, Consolidated El ectrodynamics
5-124
ME 02905
4/14/80
Prior to using
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CPC 2

CPC

I

FIG. I Test fixture po~itioned for excitation along Y-Z axis. Rotate
test fixture 90 on table for excitation along X-Z axis..
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