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SUMMARY

The spacer grid is one of the main structural components in the fuel assembly, which

supports the fuel rods, guides cooling water, and protects the system from an external impact

load, such as earthquakes. In order to develop the spacer grid with the high mechanical

performance, the mechanical and structural properties of the spacer grids must be extensively

examined while designing it. In this report, the mechanical/structural test methods, i.e. the

characteristic test of a spacer grid spring or dimple, static buckling test of a partial or full size

spacer grid and dynamic impact test of them are described. The characteristic test of a spacer

grid spring or dimple is accomplished with universal tensile test machine, a specimen is fixed

with test fixture and then applied compressive load. The characteristic test data is saved at

loading and unloading event. The static buckling test of a partial or full size spacer grid is

executed with the same universal tensile testing machine, a specimen is fixed between

crossheads and then applied the compressive load. The buckling strength is decided the

maximum strength at load vs. displacement curve. The dynamic impact test of a partial or full

size spacer grid is performed with pendulum type impact machine and free fall shock test

machine, a specimen is fixed with test fixture and then applied the impact load by impact

hammer. Specially, the pendulum type impact test machine is also possible under the operating

temperature because a furnace is separately attached with test machine.
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TEST CERTIFICATE

PRODUCT NAME

MODEL

ORDER NO.

(DIGITAL INDICATING CONTROLLER)0"

UT350-00

9P00212-C04563

»J JS ff &.
MEASUREMENT ACCURACY " • :

TAG NO!

SERIAL^O.

m g
ITEMS

T5005TN904

RESULT

RANGE ALLOWABLE ERROR RESULT •CURRENT (KJTPUT1 ^ .GOOD

±(0.15! OFFS±ldigit)-
THERMOCOUPLE RANGE &.GOOD ± 0 . 3 S OF SPAN

CURRENT 0UTPUT2

RTD RANGE
±(0.1% QFFS±1digit)

*2) &.GOOD i i
mV,VI/>- / ±(O.1X OF FS±1digit)
mV.V RANGE

&.GOOD
' (CONTROL IVOLTAGE PULSE1 12V ftl±

i OUTPUT 1 S E / O U X 2 *4 (12V OR MORE)
: :VOLTAGE PULSE2

&.GOOD

T Y P E K(RJC> *3)
BELOW Q"C±\.rC &.GOOD

IB S
ITEMS

' CONTACT! NO.KC.:
'*)ls-m&2 *4 NO-COMM.NC-COMM
;RELAY C0NTACT2

RESULT 4 TO 20mA OC

APPEARANCE .GOOD
j
TRANSMIT OUTPUT Hi,GOOD :

•erote . 14.5~16.0V
•LPS OUTPUT : ,GOOD I

BETWEEN POWER,REUY AND OTHERS
S 2 0 M O /500V OC

^ . G O O D OTHERS ; INPUT
:TC INPUT RANGE ;,GOOD I

INSULATION 7-
RESI STANCE

BETWEEN GROUND ANO OTHERS
/500V OC

.'•» I —
•BURNOUT ACTION
. FOR INPUT RTD INPUT RANGE

L . G O O D

^ . G O O D IVOLTAGELESS CONTACT INPUT(2p) ^ . G O O D
or

I ;

j
jALARM ACTION (2p or 3p)

.BETWEEN POWER.RELAY AKO OTHERS
WITHSTAND . 23OOV AC / I m i n

DISPLAY AND KEY'INSPECTION . &.GOOD

VOLTAGE

" • t e s : * 1 D

BETWEEN GROUND
1S00V AC/ lmin

IGimS^'fi'J^i

ANO OTHERS

i t DIGIT MEANS MINI

a,GOOD

.DISPLAY UNIT

! t — 9 —
! : HEATER

!RS485ai
LINE-CUT

OPTIONS

ALARM CURRENT ACCURACY
E3E

RESULT

• TYPE B.S.R :±C0.15X OF FS ± 1 d i s i t )
• TYPE B O~4OO'C©»5B:±(5^ OF FS ± l d i g i t )

RANGE OF 0 TO 400"C
• TYPE N :±C0.20S OF FS ± 1 d i * i t )
•TYPE K.J .T .E. l .U 0"CJUT:±C0.20X OF FS i i d i g i t )

0"C OR BELOW
• PR20-4O : ± ( 0 . 5 X OF FS±1digit )

fS U ,8

RS485 INTERFACE TEST

FOR THERMOCOUPLE INPUT,THE VALVE GIVEN INCLUDES
REFERENCE JUNCTION COMPENSATION ERROR

* 2 - - 1 S O ~ 1 S O * C O U > ^ : ± ( 0 . 2 0 S OF FS ± l d i g i t )
• RANGE OF -150.00 TO 150.00'C

INCLUDE ERRORS OF THE RANGE FOR MEASURING
*4 • U T 3 5 0 / 3 2 0 - 2 a © # S f f £ L . 3 r r .

DATE 1999-03-16 AMBIENT TEMP&HUM. 21 "C 25

INSPECTOR YANG YONG MIN APPROVED BY KWEON SUN GI YKO

YOKOGAWA QIC-5D1D01-01



®Model 353B03 General Purpose Quartz ICP® Accelerometer

The Model 353B03 is a quartz shear ICP® accelerometer designed for general

purpose measurements. It has a sensitivity of 10 mV/g. The quartz shear-mode

sensing elements reduce sensitivity to adverse environmental inputs, such as

thermal transients, base strain, and transverse motion. The Model 353B03

features a side-exit, 10-32 coaxial connector. Its frequency range of 1 to 7 000

Hz (±5 %) makes this sensor an ideal candidate for general purpose vibration

measurements such as vehicle studies, product qualification studies, structural

response tests and vibration control.

Model: 353B03 General Purpose Quartz ICP® Accelerometer, 10 mV/g, 10.5
gm

Voltage Sensitivity (+5%)

Measurement Range

Frequency Range (±5%)

t
i Mounted Resonant Frequency

Broadband Resolution

Operating Temperature Range

I Sensing Element

! Size (hex x height)

| Weight

| Electrical Connector

| Mounting Thread

10 mV/g (10,2 mV/[m/s2])

±500 g pk (± m/s2 pk)

1 to 7 000 Hz

> 38 kHz

0.003 g rms (0,03 m/s2 pk)

-65 to + 250 °F (-54 to +121 °C)

QuartzShear

0.50 x 0.81 inch (12,7 x 20,6 mm)

0.38 oz (10,5 gm)

10-32 Coaxial/Side

10-32 Female



Calibration Data Card
SHEAR ACCELEROMETER

MODEL# 3 S3 SOS
SERIAL# 6OSZ7

VOLTAGE SENSITIVITY: A O O mV/q

FREQUENCY RANGE: / " ? 000 Hz

OUTPUT BIAS LEVEL: f> 5~, V

Date: //~26 ~7? By: /jf^^

For further information please refer to
Calibration Certificate.

^ L . t s PiEZOTRQ'NiCS
Shock and Vibration Sensors Division
3425 Walden Ave • Depew, NY 14043

888-684-0013



CALIBRATION CERTIFICATE

el: 202B
jfcjl #: 2859
s&ription: Force Sensor

ICP

fisitivity": 0.521 mV/L8F
parity*: 0.96% FS

ero based, least-squares straight line.

Date: 3/16/99
By: Ron Stevens, Cal.Tech.JJJ
Station: 0-10,000 Ib. Load Cell

Cert#: 28264

•0s:
pfhis sensor is calibrated with a beryllium copper stud. The sensor is preloaded to 20% of the full scale working range prior to calibration.
'̂ -'Calibration is traceable to NIST and complies with ISO 10012-1 and farmer MIL-STD-45662A.
I'NIST traceability through project # 822.07/255377
l^This certificate may not be reproduced, except in full, without written approval.
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CALIBRATION CERTIFICATE

Model: 202B
Serial U: 2860
Description: Force Sensor
Type: JCP • •

Sensitivity*: 0.511 mV/lBF
linearity-: 0.71% FS

* Zero based, least-squares straight line.

Date: 4/27/93
By: Daniel OH, Cal. Tech. "3>A
Station: 0-10,000 Ib. Load Cell

Cert ft 32239

Notes:
1 This sensor fs calibrated with a beryllium copper stud. The sensor is preloaded to 20% of the full scale working range prior to calibration.
2 Calibration is traceable to NIST and complies with ISO 10012-1 and former MIL-STD-45662A.
3 NIST traceability through project # 822.07/2S6377
4 This certificate may not be reproduced, except In full, without written "approval.
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PAS - 9009

Feature

(oto5VDO

Specifications

> Model S
> Type
> Range
> Sensitivity
> Power Required
> Shaft Diameter
> Pin Assignments (

D Green
• Black

'a Red
• White

PAS-9009
Absolute angle, Analog Output
0 to 90 Oeg.
30 mV/Deg.
5 VDC, 200 mA
6 mm

4-wire Type )
Signal +
Signal -
Power Supply + ( 5 VDC )
Power Supply -

Dimensions

CK3g«Al S I S 549 aXI TEL : 042) 823-5920 FAX : 042)823-5922
^ TEL : 042)864-1925
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