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) ’ : B ‘ K.A. Henrichsen, &4MX

. l, R.E. Paulson, 3MX

- UTILITY AND PROCESS AUTOMATION , (2) W.H. Burnham ML
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PRODUCT EVALUATION UNIT
ENGINEERING SUPPORT 2

R o3
1)'Exploratory Test to find resonant frequencies: “j»"
: Sweep 1 to 35 to 1 to 35 to 1 Hz at Sweep Rate of 7 hz/MLn
. L Peak to peak displacement for 1-5Hz = 0.4"; G's for 5-35 Hz

. 2) Continuous Test: Horizontal & Longitudinal Acceleration = 5.
' : v Vertical Acceleration = 3.7G
: ' Duration of Test = 20-30 seccnds.
" 3) Note output changes caused by vibration @ 196, 22, 28, 35 Hz.
4) Note zero shift and gain change caused- by vxbratlon

Test Report 507 o _— ) Date 4-3-73
Revised 5/25/73 ' _ Requested by D. E. Ridgley
SEISMIC VIBRATION TESTS ON GE-MAC ' - NB H -14
| "TYPE 555 D/P TRANSMITTERS AND TYPE 556 _
PRESSURE TRANSMITTERS - TVA JUN 4 1973
TRANSMIT"ERS TESTED WA'11S BAR
L | T
, 555, 850""H20 Range, 10-50 MA output CONTRACT H073C3-R2 184
| 555, 200 " meow e / . .
i 556, 800 PSIG " oo // THE o
! 556, 300 PSIA " R / ACa |
’ ] ..:, , ? _7’
| | “Noma 00 6hsloz
| TEST PROCEDURE , .
Tests were conducted per TVA Spec. 1499 Appendix C for in
Sequoyah and Watts Bar Balance of Plant Contract 73C3-92784
|
i

* “xcept if resonant points were found in Step 1

Significant Results

Satlsfactory operation from all transmitters durlng and after
vibratiorn. }

; Negligible zero shift and gain change caused by ‘the vibration
. conditions,

! ; g Notéd some cyclic variation of the output at the vibration " ,

é - frequency, in the 1-5 Hz range. OHANGTD To (@) fFﬁﬁJr

i | Sy TR T EActd of /”/”“/7/

| ypnaT [ {7~
o FUR IHFE“‘ M“ 3 ﬂk\iw MECHANICAL .

® DATE JUN 271973 FILE |

f Tests made by J.J, Sadofski and W, H. Burnham ‘

. . . . e

L__,‘,___\__ R T

B e U

2908080597




"~ REPORT 507

; MOUNTING ' . . _ HWoriz.
| | _ - B _ >
Heavy welded alumlnum "H" fixture bolted‘ NP El
to shaker plate with 4-3/8" studs. A s o . - ol
standard mounting bracket was bolted to =~ | A Vi
the fixture on the end opposite the , 00 “ng’/CW',’g
driving exciter for 1ongltud1nal motion, & L, L
and the fixture turned 90° for horlz- B 1O g‘“[\[i;éf
~ontal action. '.\/'4 S 4 .

In the vertical p031t10n the flxture was

held directly to the exciter with studs SR nff°§
through the bottom of the flxture. : 2%
MEASUREMENT L LT e

Vibration was controlled automatically by
a LING Model SC0-100 Sine Wave Control
- Center. - -
‘ Vibration Equipment:
LING Model 390 Shaker
. . . LING MODEL Field Power Supply .
'LING MODEL TP-850 Power Amplifier

NahahawL.

Vibration influence was monitored with a CSC
~Null Balance Voltmeter reading the current
flowing through an L & N standard 10-Ohm

Resistor. v
~ 556
' Vertical
/N
. - ' | \ ' , Horizontal * =
S ///// 7 B -

Ldngitudinal‘

N A & -



Seismic Tests on tranamittcrs'per‘TVA
Spec. 1499, Appendix C for Sequoyah

'555111BDAA4ABA

and Watts Bar Balancc of Plant Contract 73C3- 92784

10-50

Cat. No. Range 850" Hy0 Output
Span 800" H»0 Input During Vibration 400" H20
'Vibration Plane__ Horizontal N 3 ’
Calib. before VIB.: Pres. ) .
- ..o 0. 030_ S ) e .
c FS__ 50.090 oo '
Exploratory Test: Swee§ 1 to 35 to 1 to 35 to 1 Hz
.at sweep rate of 7 Hz/Min.
" P-P Disp. for 1-5 Hz = __0.4" ; G's for 5-35 Hz = __0.5G
Resonant Freq. noted None ‘ :
'Continuouﬁ Test:‘.quiz & Lohg. Accel. Q-SQSG' -
Vertical " = 3.7G
Duration of test = 20-30 sec.
Freq. - Hz Output Change Caused by Vibration
1.__16 4.02 MA  _4.05 ‘Percent
2.__22 %.02 ¢.05 L
3._28 4.02 <.05
bo__35 4.02 4,05
' Repeat :
" 1l._ 16 £,02 <05
2. 22 =02 - 05
3._28 4.02 <05
4. 35 <.02 €.05
Calib. after Vib.: Pres. MA
. 0 10.025
- FS 50.082
* Zero Shift __ £.027 Gain Change __ <-0l %
* Qutput variation at Vib., Freq. in 1-5 Hz range
‘1 Hz 2.0% P-P
£ L .8 n ———— -
: 3 " .3‘ " -
4 " .'2 "
5 []] <.2 "
. % Refer to Supplement for éupersedlng data :
| Ly S
i W. Burpham
: . . ) J - - o
Ti/p P 2ot Tested by__ Y/ Sadotsks Dace_3-15:73




Seismic 1cst§Aon transmitters per TVA
Spec. 1499, Appendix C for Sequoyah

~and Watts Bar Balancc of Plant Contract 73C3- 92784

Cat. No.  555111BDAA4ABA Range 850" H,0  ouepyur - 10-50

_ MA
Span 800" Hp0 Input During Vibration__ 400" H0
‘ :Vibfatidn Plane: 'Longitudinal R ST
Calib. before VIB.: Prés.  MA ,
' 0 10.040 s
- FS 50,093
- Exploratory Test: Sweep 1 to 35 to 1 to 35 to i'Hi'
: at sweep rate of __ 7 _ Hz/Min. :
P-P Disp. for 1-5 Hz = _0.,4" ; G's for 5-35 Hz = - 0.5G’
Resonant Freq. noted None . ' -
"Continuous Test: Horiz & Long. Aécel. = 5.5G
' * Vertical " = 3.7G
Duration of test = 20-30 sec.
Freq. - Hz ~ Qutput Change Caused by Vibration
. .1, 16 ¢.02 MA .05 _ Percent ..
, 2 22 {.02 {05 .
‘ . 3.__28 (.02 05
bo_ 35 =.02 =.05
’Repeat
1. 16 ¢<.02 £.05
2. 22 ¢.02 <. 05 -
3.__28 {.02 <.05
4. 35 ~.03 ‘ -.08
" Calib. after Vib.: Pres.  MA
Co ) 0 10.034
FS 50.092
Zero Shift _¢.02 % Gain Change _<.02 %
*Qutput variation at Vib, Freq. in 1-5 Hz range :
1 Hz .8% pP-P : :
2 " L
'.3 LUV B -
L " <.1' "
5" (10"
* Refer to Supplement for superseding data K
-
;ZfQﬁji ,/£9>ﬂ¢4/62r/ ' W. Bur ham
5C/C/ ///:7¢3 . Tested by Sa ofskz.[(7 Date ~ 3-15-73



Scismic Tests on transmitters per TVA
Spec. 1499 Appendix C for Scquoyah

‘ and Watts Bar Balance of Plant Contract 73C3-92784
Cat. No. __ 555111BDAA4ABA Range 850" Hp0 Output._ 10-50 A

Span 800" Hp0 Input- During Vibration 400" H20

Vibration Plane_ Vertical

-Calib. before VIB.: Pres. MA S PR
' 0 10.036 S S
"FS___50.090 ' ' ' ~

Exploratory Test: Sweep 1 to 35 to 1 to 35 to 1 Hz

. ‘at sweep rate of _7 - Hz/Min.
'P-P Disp. for 1-5 Hz = 0.4" 3 G's for 5-35 Hz = _0.5G
Resonant Freq. noted _ 24 Hz. .. . :
Continuous Test: Horiz & Long. Accel. = 5.5G
Vertical " =3.7G ‘
Duration of test = 20-30 sec.
Freq. - Hz Qutput Change Caused by Vibration
. , 1. 16 -.08 MA -2 Percent
2. 24 C =02 -.05 .
‘ 3. 29 .02 ; -.05
4.__35 -02 . -, 05,
Repeat
1. 16 v ' -.02 . - =05
2. 24 -,02 v -.05 .
3. 29 ' -.08 -.20
4. 35 - £.02 {,05
Célib. after Vib.: Pres. MA
-0 10.037
~ FS 50.085

Zexo shife _<.01 % Gain Change __ £.02 %

* Qutput variation at Vib. Freq. in 1-5 Hz range

1 Hz 2.0% P-P
2" 1.0 "
3 " .S "

4 " .2 "

5

" . 1 t

* Refer to Supplément.for superseding data

Y

A e -~ oA ' W. Burgham '
—'//) /'/—4,“/{&;,(,.&/;7*_ ) . -g Y,

P of

3//5/-73 : Tested by &. S¥dofski " pate 3-15-73




Seismic Tests on transmitters pexr TVA
7 Spec. 1499 Appendix C for Sequoyah

. and Watts Bar Balance of Plant Contract 73C3- 92784
| Cat. No. 555111BCAA4ABA Range_ 200" H0 . oyepuc 10-50 Cwa
y Span 200" H,0 . Input During Vibration _ . 100" _H,0
Z "Vibration Planc Horizontal
|
| Calib. before VIB.: Pres. MA S L e
‘ -0 9.905 . S :« o - - ~
IS 49.960 ' T
Exploratory Test: Sweep 1 to 35 to 1 to 35 to 1 Hz
at sweep rate of 1. Hz/Min.
P-P Disp. for 1-5 Hz = _Q.4" ;7 G's for 5-35 Hz = 0.5
Resonant Freq. noted NONE
Continuous Test: Horiz & Longz. Accel, = 5.5G : s
Vertical " ='3.7G I
Duration of test = 20-30 sec.
Frea., - Hz f Output Change Caused by Vibration
.. i -.10 MA o -.25%
2. 22 -.06 -.15%
. 3. 28 -.03 -.07%
4. 35 -.03 -.07%
Repeat o :
1. 16 -.10 ' -.25%
2. 22 -.06 -.15%
3. 28 ‘ ~-.03 . -.08%
4, 35 -.03 ~.08%
Calib. after Vib.: (Pres. MA
0 9.890
FS 49.950
.Zzexo Shift .047% Gain Changa - .01 %

% Output Variatlon at Vib. Freq. in 1-5 Hz Range
Hz 2.0% p

.7 N
.3 "
" .2 L
"o '1 "

WP W N e

% Refer to Supplement for superseding data ’544/;;
ham

/!lib/(C'L4J~’ JQ_ : . LjﬁA//

sLuLCd Ly 3d rgxi 5? :Da;; 5?é—7$>
TVHW’("/L"f | o
3/,2 7/73 B




‘Seismic Tests on transmitters per TVA

| Speec. 1499, Appendix C for Sequoyah
and Watts Bar Balanre of Planu Contract 73C3- 92784

%*

si:l/;/} ’TZL A
SIS

‘\i““

10-50

4'<;=44L;;2,,

”
Cat. No. 555111BCAAGABA Range 200 HZO Output MA
Span  __ 2007 HyU Input During Vibration___ 100" H,0 ‘
Vibration Plane Longitudinal
Calib. before VIB.: Pres. = MA’
0. 9.905
FS. 49.970
Exploratory Test: Sweep 1l to 35 to 1 to 35 to 1 Hz
at sweep rate of _7 Hz/Min.
P-P Disp. for 1-5 Hz = _0.4" i G's for 5-35 Hz = 0.5 G
Resonant Freq. noted _ NONE
Continuous Test: Horiz & Long. Accel. = 5.5G
Vertical v =3.7G R
Duration of test = 20-30 sec.
Freq. - Hz Output Change Caused by Vibration
1. 16 o -.10 MA -0,25%
2. 44 -.10 ~0.25%
3. 28 ~.06 -0.15%
4, 35 -,08 -0.20%
~ Repeat
1. 16 -.10 ~0.25%
2. 22 -.08 -0.20%
3. 28 ' -, 04 ~0.10%
4, 35 -.08 ~0.20%
Calib. after Vib.E. Pres. MA -
’ : 0 9.870
FS 49.932
Zero Shift _ .09 % Gain Change._<£.01 7%
Output Variation at Vib. Freq. in 1-5 Hz Range
1 Hz 2.0% P-P '
2" .6 "
3 n .3 ”n
4" (L
5 v .1 "
' Y./
* Refer to Supplement for supersedxng data "~ /C/L
, ' . Burnham
. ’ [ .
| <i?§g§§?é;‘ L g
Tested by/ " C200ME%t . Date 3-8-73



‘Seismic Tests on tvanswitters pex TVA
Spec. 1499  Appendix € for Sequoyah :
and Watts Bar Balance of Plant Countract 73C3-92784

Cat. No. 555111BCAALABA Range__ 200" H,0 Outpuc___ 10-50 MA
Span - 200" 190 Input During Vibration 100" K20

Vibration Planc Vertical -

Culib. before VIB.: Pres. MA
0 9.873 :

¥S 49.930

Exploratory Test: Swecp 1 to 35 to 1 to 35 to 1 Hz
_at sweep rate of 7 Hz/Min.
P-P Disp. for 1-5 llz = 0.4" : G's for 5-35 Hz = 0.5G

) 0.4"
Resonant Freq. noted 23 Hz
Continuous Test: Horiz & Long. Accel. = 5.5G
" = 3.7G

Vertical _
Duration of test = 20-30 sec.

Freg. - Hz Output Change Caused by Vibration
. 1. 16 ; -,05 MA F;13 Percent
2. 23 -.03 -,20 o
. 3 28 -.09 =13 C
4.__35 -.03 -.08
Repeat : : '
1. . 16 -.04' "cIo
2| 23 "-06 ".15 -
3._28 -.03 -.08
.35 < .02 £,05
Calib. after Vib.: 2zes. Ve
: 0 9.859
FS 49,907 s

' -Zero Shift .04 7,  Gain Change .03%

* Qutput Variation at Vib. Preq. in 1-5 Hz range
1 Hz 1.5% P-P ‘ .

2 " .8 1"
.%3 " . Al . . . _ o
A o | :
. 5 " 1" o ) L

* Refer to Sdpplemeht £-~ superseding data

. I-‘.' ’\/f';j
i o : Wr Buzaham |
. ) ., @’ el ) - ) -

‘ ' : Tested bygﬁt do'f's;&kj/ Dasc 3-9-73

@Wﬁ




Scismic Tests on transmitters per TVA
" Spec. 1499.. Appendix C for Sequoyah

© 556120DAGAL

and Watts Bar Balance of Plant Contract 7303 92784

 10-50.

Cat. No. Range 0-800 psig Output
Span 0-800 psig Input During Vibration 400 psig
' S . Tag 1 PT2-223
Vibration Planc Horizontal L o '
‘Calib. before VIB.: Dlres. MA g
| o " 0 10.005 ~
- '  FS___50.045
| - Exploratory Test: Sweep 1 to 35 to 1 to 35 to 1 Hz
| . at sweep rate of 7 Hz/Min.
’ : P-P Disp. for 1-5 Hz = 0.4" ; G's for 5-35 Hz = __0.5
B Resonant Freq. noted None
Continuous Test: Horiz & Lohg. Accel, = 5.5G
Vertical " = 3.7G
Duration of test = 20-30 sec.
Freq. - Hz Output Chanec Causcd by Vibration
o 1. 16 2,01 MA <.03 Percent
. 2. 22 <.01 <.03 -
. 3.__28 =.01 -.03
b.__ 35 .01 4,03
Repeat
- 1l._ 16 <.01 <.,03
2.__22 £.01 <,03"
3. 28 =01 =03
4. 35 <,01 <,03
" Calib. after Vib.: pPres. MA
0 10.004
-FS 50.048
- Zero Shift _<.0l % Gain Change _.01 _ %
| il
. W, Burnbam . _
Reviewed ade "j’ 3-26-73

W. A. Fischer, TVA

- 3- 28 73

Tested by c.vﬁ, bado i

Date




Scismic Tcsté on transmitters per TVA
‘ Spec. 1499 Appendix C for Sequoyah o
and Watts Bar Balance of Plant Contract 73C3-92784 L @

Cat. No. 556120DAGAL ' _ Range_0-800 psig  Output 10-50 . MA
Span - __0-800 psig ‘Input During Vibration 400 psig '

.Vibfation Plane Longitudinal

Calib. before VIB.: Pres. MA

0 10.020
FS 50.080
Exploratory Test: Sweep 1 to 35 to 1 to 35 to 1 Hz
at sweep rate of 7 Hz/Min. y
_ P-P Disp. for 1-5 Hz = 0.4" ; G's for 5-35 Hz = __0.5
Resonant Freq. noted None
Continuous Test: Horiz & Long. Accel. = 5.5G
' Vertical " = 3.7G
Duration of test = 20-30 sec.
Freq. - Hz Output Change Causcd by Vibration
: 1, 16 . <.01 MA <.03 Percent
. 2. 22 <.01 €03 - . -
. 3._28 -,01 -,03
| 4. 35 -.02 ’ : -.05
1 ‘ Repeat . : .
1. 16 : -.01 -.03
2. 22 ~-.01 -.03”
* 3. 28 <.02 <£.05
l 4.3 -.02 -.05
| Calib. after Vib.: Pres. MA
' ) 10.022

FS 50-065

| - .Zero Shift <.01 %  Gain Change _ -04. 9%

L B = B VY = C |
. : ‘ . Wq Byrnham : ' '
R‘:Viewed . T . | : J ‘} .‘ce -7 } L4 . . .
. ' ~ é idaas
W. A. Fischer TVA | | Tested by - 4. ado st - ,.Date_,_l:ZZ:ZQ,_

.3-28~-73




Seismic TubLé on transmitters péx TVA
Spec. 1499 Appendix C for Sequoyah
. and Watts Bar Balance of Plant Contract 73C3- 92784

Cat. No. 556120DAGAL | Raige_ 0-800 psig Outpuc___ 10-50

Span 0-800 psig Input During Vibration 400 psig

-

Vibration Plane Vertical

Calib. before VIB.: Pres. — MA
o -0 10.008
| FS .50.055
| _ o o " ,
| Exploratory Test: Sweep 1 to 35 to 1 to 35 to 1 Hz
| at sweep rate of 7 Hz/Min. S
. P-P Disp. for 1-5 Hz = _0.4" . G's for 5-35 Hz = __ 0.5 .
: Resonant Freq. noted None . , .
Continuous Test: Horiz & Long. Accel. = 5.5G
Vertical " = 3.7G
Duration of test = 20-30 sec.
Ffeg. - Hz Output Change Causcd by V1br1tlon"
1. 16 - -.10 MA Y] Percent
2. 22 -.04 -.10_ -
" 3. 28 -,06 =.158
o b._ 35 -.06 -.15
Repeat v
1. 16 __=.10 -.25
2. 22 -.05 -.13 -
3.__28 -.07 -.18 . ST
Lo 35 -.08 -,20 S R i
Calib. after Vib.: Pres.  MA _
0 10.047
FS 50.085

~-Zero Shift .1 % . Gain Change .03 %

57 B
‘ W; Burn m T _
Witnessed : - . TeSCCd by 5 . Date
W. A. Fischexr, TVA .
3/28/73 T »




Scismic Tests on transmitters per TVA
- Spec. 1499 Appendix C for Sequoyah

and Watts Bar Balance of Plant Contract 73C3-92784

556220CAGAL

10-50

Cat. No. Range 0-300 psia oyrput MA
. Span 0-300 psia Input During Vibration 150 psia
' : g ' . .- Tag 1 PT5-27
"Vibration Plane__ Horizontal I
Calib. before VIB.: Pres. MA -
FS 50.061
Exploratory Test: Sweep 1 to 35 to 1 to 35 té 1 Hz
: . at sweep rate of _7 Hz/Min.
P-P Disp. for 1-5 Hz = _0.4" : G's for 5-35 Hz = _0.5
Resonant Freq. noted None -
Continuous Test: Horiz & Long. Accel. = 5.5G
Vertical - " = 3.7G _
Duration of test = 20-30 sec.
Freq. - Hz Qutput Change Caused by Vibratibn
L 1. 16 . +.01 MA +.03 Percent
.’ 2. 22 +.01 +.03 S
3._28 <.01 £.03
4, 35 v -.01 -.03
‘ o ' Repeat
i. 1.__16 +.01 +.03
5 2. 922 . €.,01 £.03
\ 3.__28 <.01 Z.03
4.__ 35 -.01 - -.03
Calib. after Vib.: Pres. MA
0 9.995
ES 50.058
- Zero Shift 0 % Gain Change €.01 4
3 .
f
® ' DD
/;Z;ZBur sgm .
| Witnessed Tested by;z/ L J g%dy@s Py Date 3-27-73

W. A. Fischer,TVA
3-28-73 e




Cat. No}

Seismic Tests on transmitters per TVA
Spec. 1499 Appendix € for Sequoyah
and Watts Bar Balance of Plant Contract

556220CAGA1 " Range

73C3-92784

0-300 psia gurput 10-50 YA

Span 0-300 psia

Vibration Plane Longitudinal

Input During Vibration

150 psia

--Zero Shift .06 7%

Witnessed
W.A. Fischer, TVA
3-28-73 '

Gain Change .01

’ W, Burnham
TCSCCd by F. S dofskiy

Calib. before VIB.: Pres. MA
' ' 0 10.015
FS __ 50.067
"Exploratory Test: Sweep 1 to 35 to 1 to 35 to 1 Hz
at swveep rate of _7 Hz/Min.
P-P Disp., for 1-5 Hz = _Qg. 4" : G's for 5-35 Hz = _0.5
Resonant Freq. noted None
Continuous Test: Horiz & Long. Accel. = 5.5G
Vertical " = 3.7G .
Duration of test = 20-30 sec.
Freq. - Hz " Qutput Change Caused by Vibration
1. 16 .04 MA ~_-.10 _ Percent
2._22 -.02 - : -.05 .
3..23 -.03 -.08
4._35 -.03 -.08
Repeat
"1. 16 . -,03 ~.08
: 20 22 "-02 "-05’
3._28 -.02 -.05 .
4._35 -.03 : -.08
Calib. after Vib.é‘ Pres. MA -
0 9.990
- F8 50.047

%

» 4
5297§ﬁ:)

 pate 3-27-73




Seismic Tests on transmitters per TVA

| Spec. 1499, Appendix C Lox Sequoyah
. and Watts Bar Balance of Plant Contract 73C3-92784

Cat. No. 9556220CAGAL _-Range 0-300 psia  Qutput__ 10-50 A
Span 0-300 psia Input During Vibration 150 psia__

" Vibration Plané‘ Vertical

Calib. before VIB.: Pres. MA N
o ' . -0 10.027
’ _ FS 50,104
. Exploratory Test: Sweep 1l to 35 to 1 to 35 to 1 Hz
at sweep rate of _7 Hz/Min.
P-P Disp. for 1-5 Hz = 0.4" ; G's for 5-35 Hz = _0.5
Resonant Freq. noted None '
Continuous Test: Horiz & Long. Accel. = 5.5G o : .
: Vertical " = 3.7G _ ) CO
Duration of test = 20-30 sec. R
Freq. - Hz Output Change Caused by Vibration.
t Ave Max % Max
: 1. 16 -.10 MA-.10 MA ' -.25
‘ 2. 22 -.07 -.12 -.30
- 3..28 - -.06  -.10 ‘ =25
4, 35 -.06 -.10 ~.25
Repeat . ' . !
1._16 -.10 -.10 -.25
2. 22 -.08 -.12 =30
- 3...28 . _=.06 -.10 _ =25
4._135 -.06 -.10 =25 -
Calib. after Vib.: Pres. MA
: 0 - 10.030
FS 50.097
-.Zero Shift <.0l1 % Gain Change .03 %

Output Variation at Vib. Freq. in 1-5 Hz Range
1 Hz .5% P-P

fa2m s
’ 3 n e "
4 11] '.§ "
5 L1} <.1 "

' - : s
L | el poh
. - o
Witnessed ' : Tested by Q} ér c’

W.A. Fischer TVA
" 3-28-73

Yadofdki .. Date 3-28-73
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SUPPLEMENT TO TEST REPORT - 507

This supplement documents results of additional seismic vibration tests made

on the same two 555 D/P transmitters. These tests were made at frequencies

from 0.38 to 2.3 Hz with G levels from 0.1 to 1G to determine if a resonant
condition exists in this low frequency range, and to measure the output =~ = ~-. .
variation at higher G values_than can be obtained on the L1ng vxbratlon

equipment. ' 3: 0.051) (7'\? {lz @ 4 g.? a,-«‘.. T:. o.)h?‘
MOUNTING e P a= 0108 - - SAY i F-‘-OR DET TERM UL

The same welded aluminum "H" fixture used,ln,the original tests was bolted RS AN
to the front end of the ram of a Cincinnati 16 inch leavy Duty Shaper.

A standard mounting bracket was bolted to the fixture for horizontal motion,

and the mounting bracket turned 90° for vertical action. 1In the longitudinal
position the mounting bracket was held directly to the front end of the ram.

Note that the originally defined vertical motion is now accomplished by e b
back-and-forth strokes, rather than up-and-down motion, since a heavy duty-: "~
shaper has only one direction of motion. The capability of this Cincinnati™
shaper is; stroke length up to 16 inches and frequency from .38 to 2 3 Hz in

6 steps by shlftlng gears. . . : l

MEASUREMENT ) S | o PPO

Vibration was controlled by setting the frequency and length of stroke on
the Clnc1nnat1 Shaper. , _ R ’

The vibration influence was monitored with a CSC Null Balance Voltme;ef reading
the current flowing through an L&N standard 10-ohm Resistor, and a Tektronic

Type 503 oscilloscope monitoring the voltage across a. 300 ohm IESLStor in the
current loop. : .

SIGNIFICANT RESULTS

Satisfactory operation during and after vibration.
- No measurable calibration shift caused by vibration.

The resonant frequency was below the lowest frequency tested (0 38 Hz). See
curves attached

These results are comsidered to be fundamentally more representative of the
i _ transmitter performance in this low frequency range than were the original.
| tests which were made at the very limit of the Ling capability. The shaper
. is gear driven by a 3-phase 5 H.P. motor, so this test was a negligible

load on this machine.
]




" Cat. No. 555111BDAA4ABA  Range 850" Hp0  Output 10-50 MA

SEISMIC TESTS ON TRANSMITTERS PER TVA
SPEC. 1499 APPENDIX C FOR SEQUOYAH
AND WATTS BAR BALANCE OF PLANT CONTRACT 73C3-92784

Span 800" Hp0  Input during Vibration 400" H20

Frequency - Hz 2.3 1.67 1'.13_ 0.78  0.52

. HORIZONTAL PLANE 5
(0.1 .5 .8 .9 1.3 1.3 1.3 | 2
(0.2 1.3 1.4 1.5 1.8 2.8 ASSUME
(0.5 3.5 4.3 . 4.3 5.5 - N
(1.0 8.8 10.0 . 13.0° T £C Wit
' \
4 1<
LONGITUDINAL PLANE ‘ EVRLUP{ E_
Output vari- (0.1 .2 .3 A N S5 .5 THESE curpuT
ation P-P in (0.2 .5 .6 .6 .75 1.0 , '
% of span for (0.5 1.3 1.4 1.8 2.3 - | VAR NS
G values of 1.0 3.0 3.3 4.0 ' ' .
‘ 0 - ] e Surhiien
VERTICAL PLANE | ARD conFeRin
(0.1 T3 [T NS ] core
(0.2 Cl o ey . vt SPEC S
( 005 < 1 . .-.-..........._..-.-.._....._-..,_._;_). ’ B o ) .
(1.0 ¢.1 1 S L
- . ALSo noTE -
There was no measurable change in zero or span aftef vibra;n:ion.. - ! T‘H/“T

The resonant frequency is below the lowest frequency used in the test:.
/‘

R
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SEISMIC TESTS ON TRANSMITTERS PER TVA
SPEC. 1499 APPENDIX C for SEQUOYAH
AND WATTS BAR BALANCE OF PLANT CONTRACT 73C3-92784 -

Cat. No.S555111BCAALABA  Range 200" Ho0 Output 10-50 MA
Span_ 200" H70 Input during Vibratiom 100" H,0 '

Frequency Hz ' 2.3 1.67 1.13 0.78  0.52  0.38

HORIZONTAL PLANE
(0.1 A 4 Y .
(0.2 .6 .8 8 .9 1.3
(0.5 2.0 - 2.0 2.3 2.8
(1.0 6.0 4.5 5.0
. LONGITUDINAL PLANE o
Output Vari- (0.1 A 4 4 4 .5 .6
ation P-P in (0.2 .75 .8 .75 75 1.0 o
% of Span ©.5 2.3 2.1 2.3 2.8 C TR
for G values (1.0 3.5 3.5 5.0 o IS :
VERTICAL PLANE Y™ Qaﬁﬁa'cy**gﬁ
' ©.1 <.1 o Ve
(0.2 <l = : > I —
(0.5 <1 > S k:f"u.za.
1.0 “1 — o EE :

There was no measurable change in zero or span after vibration.

The resonant frequency is below the lowest frequency used in the test.

C ke

i . W. Burnham

Tested by D. Ihle - Date 5-23-73
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