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REQUIRED RESPONSE SPECTRA (RRS)

SAMPLE EXAMPLE 1
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REQUIRED RESPONSE SPECTRA (RRS)
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SPECIFICATION

MAIN CONTROL BOARD

VIRGIL C. SUMMER NUCLEAR STATION - UNIT 1

SP-568-044461-000

JULY 31, 1974

SAFETY RELATED

QUALITY PROGRAM
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FOgram Manager

Quality Assurarnce

Gilbert Associates, Inc
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DETAILED REOUIREMENTS

Zquipment, Macerials, and Services to be Suoplied bv the Contractor

This Specification sets forth the requirements for the final

design, manufacture, fabrication, assembly, testing, inspecticn,

and delivery of the main control board and 50 associated terminaticn
cabinets to be installed for South Carolina Electric and Gas Companv,
Virg’l C. Summer Nuclear Station - Unit 1.

The WORK shall include all labor, equipment, wiring, drawings, and
material, except as noted, necessary to design, manufacture, fabricate,
assemble, test, and deliver the main control board and 50 associated
terminal cabinets.

The CONTRACTOR shall be responsible for mounting and wiring of all
devices (as listed in items 2:01.6 and 2:02.5) on the control
board. The wiring shall include the following:

¥ Terminating the wires on the device as described in item 2:07.5
subitems 2 and 3.

Routing of the wire in appropriate intermal trays to designated
floor openings and adding support where necessary.

Coiling and tagging a minimum of 12 feet of wire at the exit of
the board at designated floor cpenings for the OWNER'S field
connection to the termination cabinets.

The CONTRACTOR shall provide all required seismic gqualification
and documentation as described in item 2:08.7.

The CONTRACTOR shall perform and document all testing as detailed
in Item 2:08.

-

The CONTRACTOR shall furnish and install the following main control
board equipment material (including 25 bound volumes of instructien
books per Item 1:09 of this Specificaticn):

Quantity

Indicators:

a. Single (International Instruments Model 1151).

.

b. Dual (International Instruments Model 1251).
——————

General Electric Co. Type AB-40.
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LETRODUCTION

The following “est program was conducted to qualify the Intermational
Instruments, hereafter referred to as “"I.I.", models wW1151/12%1
indicators for use at Public Service Ccmpany of New Eampshire,
Seabrock Station Tnits 1 2nd 2. This test was performed in accordance
with the requirements of 7.C. Test Plan QTP-108 Rev. 2 (Appendix I)
which reflects the requirements of Tnited Sngineers and Coastructers,

Inc.

CCRCITSION

This tect progran, upcn its successiul cezpletion has deconstrated
that five (5) years of servize in a control rooz will not cozpronise
the ability of a model 61151/1251 to withstand a postulated seismic
event. This cenclusion is drewn from perfor—ance data acquired after

2 sirulation of the postulated ceiszic event »n indicaters that have

O

been in sorvice for five (5) years. These indicators were supplied by
Public Service Cezpany of New Bazpshire's Newbury Station. The service
histery of which is docucented in Appendix II. All of ‘he five (5) year
old indicators, hereafter referred %c as "old", successfully met the

criteria of Section VII of (TP-108 with the exception of zero adjustzent.
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TEST RUN DESCRIPTIONS

TABLE I

TEST INPUT
RON TEST ACCELERATION (g)
NO. TYPE TEST AXZES LEVEL HZPA VZPA REMARKS
1 Sine Sweep | FB/V | 0.2 g -—— — Internal rescnance at 19 Hz
and 34.5 Hz
2 RMF F3/V | < 0BE L 2.7
3 RMF Fa3/v CBE 2.7 2.8
- RMF F8/V CBE 2.6 2.8
5 RMF FB/V OBE 2.6 2.8
6 RMF F5/V OBE 25 2.8
7 RMF i F3/V OBE 2.5 2.9
8 RMF FB/V SSE $.0 5.4
9 Sine Sweep Ss/v .2 ¢ —— — Internal rescnance at 21.5 Hz
(3 and 26.5 Hz
(_, ] 10 | Re ss/v | o= 2.6 . 3
11 RMF ss/V OBE 2.5 | a.
12 RMF Ss/v OBE 2.5 .8
i3 RMF Ss/V OBE v =
14 RMF SsS/V CBE . .
15 RMF ss/v SSE . .
LEGEND: RMF = Random Multifrequency
FB/V = rFront-to-Back and Vertical
SS/V = side~to-Side and Vertical
OBE = Operating Basis Earthquake
SSE = Ssafe Shutdown Faruaquake
REIPA = Horizontal Zero Period Acceleration
VZPA = Vertical Zero Period Acceleration

.

WYLE LABORATORIES

.

Muntsviiie Facility
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APPENDIX II

TEST RESPONSE SPECTRUM PLOTS

OF THE
CONTROL ACCZLEROMETERS
FOR THE

OPERATING BASIS EARTEQUAKE TESTS
AT 1t DAMPING

. TEST RUN NUMBERS ORIZENTATION
3, 4, S, 6 and 7 Front-to-Back/Vertical
10, 11, 12, 13 and 14 Side~to-Side/Vertical

HCA = Horizontal Control Accelercmeter

VCA = Vertical Control Accelerometer

WYLE LABORATORIES

» myuntswilie Faciity
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COMPARISON PLOTS
OF
TRS AND RRS (ASLB)
AND

MARGIN CALCULATION
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Margin for Equipment Qualified by Biaxial Test

Equipment margin can be calculated as-shown below.

Crilical fre;uenn'
\\\¥ A )
- 'I TRS.;
///’—-\\\_ﬂ_’/,//’T\\\\\\i\\_
: RRS w

s ¥ + -
,-.'ﬁrlacnmf

—
VeyTical
fi f
Calculate margin m}, m2 for frequencies f] and f3 as
”, =‘/ (TRSkg \+ (TRSys Y // (RRSyg, )+ (RRSw) X 0.9
- —_ - j‘j ; 2 3
Ma —/( TRSus,)+( TRS, .-.f/./(;?,\’j,,ﬁ) + (RRSY % el

The smaller value of m; and m) is defined as the margin of ine equipment.

-Critical frequency is defined as the frequency which has the smallest

TRS/RRS ratio.

A constant 0.9 is applied to incorporate the 10X increase of RRS.
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COMPARISON PLOTS
OF

TRS AND RRS (ACRS)
AND

MARGIN CALCULATION
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SCE&AG v.C. SUMMER NUCLERR STATION TAS o-o-9o CONTROL BLDG EL 463-0
EQUIP. SEISMIC SAFETY MARG. REVIEW ACRAS —— HORZ QUARKE

COMPARISON OF TRS, ACRS, AND SSE SSE Aa-a-a EQUIPMENT DAMPING: 0.050
DATE 10/08/83 INDICATORS FOR *MCB* (14&C)
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o | DATE 10/08/83 INDICATORS FOR *MCB* (14C)
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