: A j e
:‘.7'\_ y ; ! i {{ | v ;w f{ '.‘ ': §'£
’ / , FSEmARTl
SSiei K’\'/ \M‘./W‘”\/
E \‘v’i \‘J/ 9 &*f’f Vb * \N
A l\fvu’\/ S
: test REPORY

8(’(41%‘0/‘362



REVISIONS

WYLE

SCIENTWIC SERVICES AND SYSTEMS GAOU®

REV NC | DATE PAGES AFFECTED
e AT DR WSS TETENE T R ST T 3 ST o
= 2/6/78 YOLUME 1. Pg Ville2
!
I ‘ 1
| | O~ X-: t
i |
|
| e S
8 | 7/26/78 | voL. ii: Pg. X=5 | EC “vngﬂtnangc Table | = Therma! E£ffects
¢ l2/5/7¢ | voL. 1i: Pgs.vi-2, ' ¢ g

C
la & e 10 11, 12! ¢gc|

513 i EC Tape in error,
| | | | i
] ] |
| ! | | | !
? ! i ! e ;
o ] | 1 i l
:' i l 1 ‘ | |
] 1
* | 5 : | |
| . | |
! | | i |
| 1 7 !
{ i ' .
1 | ' '
| | , | | l !
| ! | | | §
) 1 | | ?
| ‘ l | .
| | 1 l |
| ( l )
—_ - |
| !l |
¥ |
| |

|
] L]
| i

| | | ‘
| | ‘ i ’

| | |

| | | | |

| | | |
| | { ‘ {
1 ]




QUALIFICATION TEST REPORT
ON

THREE MODEL 386A
DIFFERENTIAL PRESSURE TRANSMITTERS
AND REMOTE SENSORS

VOLUME 11 OF 1!

FOR

NUKE POWER COMPANY
CHARLOTTE, NORTH CAROLINA

Wyle shall have no liability for damages of any kind to person or
property, including special or consequential damages, resulting
from Wyle's providing the services covered by this report.
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Micd-Range Chamber Chamber Chamber Chamber i
Time Pressure Temp °F Temp °F Pressure Pressure Volts=DC | ma = DC
& 12,50 psig |
[5G sa.Fe )| /73.9 |3d/ o (-4 76F | 7.5d7 |/F.¢
S g€ Q.50 v P TN O Ideoo | 725y7 | 420
s .80 | [T72.) 1343.2] O /-5 |\ 2.¢05 | /5-0
Lo:dg ta. 5o |/73.& g0 = LedSy 12506 /.o
LZ/8 s2.321,73 © |342.d]| O L4204 17.4098 |/S.0
J2We yas0 iz a8 134y ) [ 454 | 7- 534 /%0
ST /0 SAwi tedl zx | /27" |
|
IS ud /.50l 172.8 /87 o) e IEVO | Z-Sod | /£ C
L7923 3.0 42/ G 1/8€. 7 o H.95321 7530 /50
i
|
: Lo QPpt®  Z-12-28& ,
' 3'/3 -7 ¥ '
e/ 2 [R50 7/ “F 1EY ¢ o . 8786 = 2528 /f. @
/ '» /. -»_- 7% ’ R & Pt a—— 74(7, 10-¢ ’
. /L. oo 2.5 | /7.0 187 % % — 2.5/ /8.0
’/’,’/78 |
| & loc 2.5 /7/ 0 /% F o - 7587 /Ez |
7 / - -
Soecimen Failec Tested Sy 7‘;&4{;—3‘- Date: M
Specimen Passec Witness Date:
NOA Written Sheet No. ¥ of £
Agprovec Lot La-peintt {/I 2L

WH=614A




DATA SHEET

Page VI=6
Report 43904=1]

Customer Duke Power

Scecmen Differential Pressure

Transmitters

WYLE LABORATORIES

Part No. __386A Amb. Temp Job Ne. k3304
Spec. SLS/6960/€S Photo Report No.
Para. 8.0 Test Med. __j&— Start Date __ 279728
S'N Specimen Temp.
GSI
Test Title DESIGN BASIS ACCIDENT TEST
r
TEST ITEM #)
X-Mitter Sensor X=Mitter Sensor
’ Mid=Range Chamber Chamber Chamber Chamber
Time Pressure Temp °F Temp °F Pressure Pressure Volts=DC - DC
/360 13,50 psig| /72F VEF e — 2. 628 )0 !
- . F Y - ,
@ : 750 12 50 | /73 /58 - = 7557 1 &
0 12, 50 /74 4 A - i 7572 /¥
1200 2.5 17¢°% | 1PS°F o - 256/ /7
19,15 /2.5 /29 °F [ESF e — 72572 /&
16 .o 12,8 /79‘°,3 /§S5°F — i 2L TD V24
/78
o2t 2.8 | /17157 /87 - - 7 oo /%
' J0: g0 /3. | /727 | r8¢F —— - 128LS /8
Jaod 12-5 | 1721 °F 188~ ot - 7.(5°3 V4
M /Y30 2.5 | /i /P3F - et 7657 /
/609 RS | /%~ 716 — — 7¢2 /7
31y 2& i - l2cgc  b4E
e2/8 g VI 2” V2™ - - ZLlL s /&
'S 2.5 | 172°F /88 7 — - 2.¢ 2 /&
13: 45 12.5 | 7723°2 120 e == 2 7.¢73 24
)5 H 2.5 | 173% | sees - - 7.L2F o
Specimen Failes Testez Sy Date: _J-£7-28 _
Soec.men Fassec el Nitness Date:
NOA Wrirten Sneet No 0745?

WH-4612A

Approvec _w 3//7/ 2¢&




= —_—

ro—

e —.

Customer Duke Fower

Scecimen Differential Pressure Transmitters

DATA SHEET

Page Vi=7

Report 43904~]

WYLE LABORATORIES

Part No 386A Amb. Temp. Job Ne. L2904
Spec Sh3/68 Prote Report No.
Para 9.0 Test Med. __&'____ Start Date
5'N Specimen Temp
GSI
! TEST ITEM #]
' X=Mitter Sensor X=Mitter Sensor i
Mid=Range Chamber Chamber Chamber Chamber i
Time Pressure Terp *F Temp °F Pressure Pressure Volts=DC | ma - DC
| 21700 13,80 psigl| 272~ | /87% - - 7676 7
- Vs | 4:
Lo) e /2.5 /737 1 E8% a— — {14 4 /P |
)3 o0 l3.§ 173°~ | /P2 — - 2.¢27 .
-
) yoe 12 1 /227 | yp2r - - 2.4%8 4
Fdi w S i
0930 /A.S 122% | ,82% - - 7705 V7 4
. .. ¢ |7 1)} — - 15 7Y s
| ylce /2.5 1727 | 12271 = - 72032 /7
| /3. 00 .21 J72°F | 1822 — ety f LT 79
| /8 10 12. 5| 171°% /¥7~ — B 244 /% 4
3,2/ i
_0¥30-126]|12a° [182° 2.70/ |/8.5
(=}
U230 ~ 135 117x° |27 270 1155 _
15:30 - Rs |/22° 182°| — -~ | 799 LIRS :
— wd
Specimen Failes Testeo !ylu_% Date: T=(-2.2
Soecimen Passec [l Witness Date: w—
NOA Written Sneetr No. ov__z___
Approveo 2./7F

WH-0614A




DATA SHEET

Page VI=8
Renort 433904~

~Justemer Ouke Power
Scer men Differential Pressure Transmitters WYLE LABORATORIES
Fart No 386A Amg. Temp Job No. L3304
Sper S45/6960/ES Phote Report No.
Para 9.0 Test Med h Start Date
SN Specimen Temp
GS!
Test Title DESIGN BASIS ACCIDENT TEST
[
‘ TEST ITEM #1
X=Mitter Sensor X=Mitter Sensor .
’ Mid-Range Chamber Chamber Chamber Chamber |
f Time Pressure Temp °F Temp *F Pressure Pressure Volts=DC | ma = OC
C Ks )2 \as0 psigl| (72°F | /B2% - - Y 4 -
[ | /fe0 128 I % | /8% - - 2628 W
22.36 L% /72°F V # ir d ’ ot 270 ¥ g |
% o230 pr 1227 | 142% — w— 27,3 |z |
I N - 122%F | /072%F - — 122295 |/
| e g | 1ov | /82% - — | 297 | 20 |
L usi30  pf | /13%F | /97 o - 2.2¢3 (f
L AR 20 /2.5 [7a °< ] R7°s — c 7 72/ ;&
[ Yo 0230 g V235 | 122% — - Z.LEs /& |
| | - — /—‘ 3 4
B e ed s e | /I 2 A (g |
[ Lev ve gy Vg235 10202 . “ 768 | sp |
%iig800  J2.5 [123° 11§2°| — | — 1758 |9C
o (=  S—
. oise 128 [172° |)82° | — /) (,LQ 8.5
S A RN VETF el - 7. pI A
( swe  srs lizace lippee] o XTI T
1245 15 123" 28] o= N e PO LSS
¢ |
{ | —
1 J
[
L Specimen Failec s, Testea Sy Date 3-22-28
Snecimen Passeqg o Nitness Date:
L NOA Written Snheat No Z ot &
et Approves St Q—-#( 32zl
L WH«614A ;



DATA SHEET

Page Vi=§
Report 43904-)

fj::::. g‘:::e':::::al Pressure Transmitters e

;:H-NO f 3864 Amb. Temp Job No. L3904

Spec SL5/6960/€% Pnoto Report No.

Para. 9.0 Test Med. Start Date

3N . Specimen Temp

GSi

Test Titie DESIGN BASIS ACCIDENT TEST

F TEST ITEM #1
. ' Mid=Range é;:;;::f é::;::r :;:;;::f é::;::r !

_Time Pressure Temp °F Temp °F Pressure Pressure Volts=DC | ma = DC‘
o 12.50 psigl /7 , — e ZtEe a
’ &15 /0. 5 173 iy 1 - — [(20(5 ]|/? |
4/?07,05 125 [423% |22 - - [|7.135 |/ 5]
{ yed @l | /73° | /&0° — — |76%2 |s8 |

% oli30 /1.5 28" LRy e — 17.5635 |)25
[} o820 /2.8 /23° 187 ° - . ¥ 7.6¢¥8 P 5 5 |

d.y5 125 |y23° |)€2° | — = 124272 1126
U4 mvs 128 (1732 1872 | — | — |7, ¢90 1125,
o opioo 45 1y23° 877 | — -~ |985le 112.5]
Hoz:30 125 |133° 11§2°] — — 172.5¢3 ;2.5
U285 @5 11737 Der” | - = |7.¢8¢ 5o
/71} sy /2.4 |s723° 1182° | - — 1¢.3¢7 /4.7
100750 13.5 p3e  li€zel — [ — 9597 .60
{L 09:.20 135 [[73 Iy 5 - — |7L58 [1%92

HEYS N5 11729 | iy | = — 12L/5s /80 .
[ 12,52 1J.5 |17237 |182°]| — - 17 9% 1186

i Z Tenrnncpedil b4 ,
f Specimen Failec Testec Ey_w Date. _¥-z0-728

Soecimen Passec ’ al Witness Date:

{

NOA Writien

WH<-54614A

Sneet No.

Approvec _&Lw 5//’/ 28




—-

DATA SHEET

Page VI-10
Report 43904~

REVISION €
Zastome: Duke Power
Spesimen Rl fferential Pressure Transmitters WYLE LABORATORIES
Sar: No 3864 Amt Temp Job No. L3904
iper 545/6960/E5 Pacts Report Ne.
Para 3.8 Tes: Mec._L___ Start Date ool -
SN Specimer Temp.
GS!
Test Tite DESIGN BASIS ACCIDENT TEST
|
TEST ITEM #2 »~.. 9
" X=Mitter Sensor X=Mitter gcnsor [
Mid=Range Chamber Chamber Chamber Chamber
Time Pressure Temp °F Temp °F Pressure Pressure volts=Dt | ma = DC
12.50 psig
|
i
!
|
!
| {
|
]
|
|
' —_
c L
-
|
L !
|
(Sa9s6112.5 11‘;;52 339.% 9] 1.3332 |74/ 119.5
‘ o ./ E
o5 105 el 239 o [.390%17¢55 |00
A0 4 5ol 1. 5 1203 |339.8 | O |.3429 | 7.L5/ |19 0
. useld. 5 11113 lzyot O 1,373 {7.LE/ |19 0
Specimen Fauec Testec 5~MDO!9. -t
Specimenr assec [ Nitness Date.
NCA Writter _ Snee: g / o* 5
soprovec .o Cagnht! w7/

WHMagS |l &4




-~

——

g—

r‘-q

-

cusiomer Juke 2Qwer

DATA SHEET

tpe-me- Differential Pressure Transmitters

Page Vi=11

Report 43904~

REVISION C

WYLE LABORATORIES

Soecimer Passec

NOA Written

oy .10310-:\

Sneet N2

Par o 3862 Amp. Temp Job Ne¢ L3904
S-ar 545/6980/E% Prots Report No.
Sara 9.0 Test Mez. ﬁe‘ Start Date
SN Specimen Temp
“est Tire DESIGN BASIS A”CIDENT TEST
'r TEST ITEM #2 £ g,
; 1 x-ni:t:er Sensor X=Mitter Sonso‘; s
Mig=Range , Chamber Chamber | Chamber Chamber .
Tine Pressure | Temp °F “emp °F Pressure Pressure Volts=DC | ma - OC
9 vog/l 12,50 esig| 1727 |zvo s O |.3v55 | 72¢52 | ;5 6
A R [206  |z36.| ©O 1L.3¢27 17005 | 19 6
9% yp &t 2.5 122.0  1339.5 0 /33882 | 76722 |19
3306 | 135 /72.2 |=zvl 2| O 136 (7625 | /G0
4(41;-3 )73.8 129/ 2 O 11.393/17¢721/%.5
el | (25 1727 |3dig | O  |1.3987 |7t10 1195
ot 1285 172 ¢ 13354 | o 1137235| 7401195
plle V ja. 2 1170.7 (390 | O I265L%|765311% 5
ol L2y 1795 (3465 O  11.3893 1756531/ 5
A !yl o 1720 lz4g¢ “ 1.37260 |7.523119. 5
g a5 1738 39181 O {1406 17¢2/1 1155
634 1125 1 Tie 13419 | © 1.3898 17.6¥5 1/G 5
0396126 11723 ls9lo | O  11.3987 12¢331/9.5
pMibia s 1y722 132¢ | O 139%/ |7 ¢5¢8 | /9.5
v 125 (1712 (%08 O 1.3994 | 7.¢4¢ | /5 6
¢ 11126 1727 B2 (| © Beoo |75/ 119.5
e5:%¢ )2 5 11722 |39 % O 1139717477 {199
Oz ki I a5 L";.s Lkl O o8¢ 12.78/ |~80°
Socecimen Faies TesrecE;.w Cate: _3-//-28
¥ witness Cate

£

cf

-4
ASOrovec _&_/’#é'” ?4{/7/



DATA SHEET Page Vi=12

Report L3904~

REVISION C

Customer Duke Power
ustome WYLE LABORATORIES

Specimen Differential Pressure Transmitters

Part No. _3864 Amb. Temp Job No. L3904
Spec S5k5/6960/ES Photo Report No.

Para. 9.0 Test Med. _Jﬂ:__._. Start Date

S/N Specimen Temp.

GS!

Test Title DESIGN BASIS ACCIDENT TEST

TEST ITEM #2 CA7n «

; X=Mi t(;er Sensor X-Mitter Sefsor Y '
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PAGE NO

SCIENTIFIC SERVICES AND SYSTEMS GROUP

1.0 SCOPE

This Test Procedure outlines the steps to be taken by Wyle Laboratories

to perform a Qualification Test of an ITT Barton Model 386A High-Temperature,
Pressure Sealed Differential Pressure Electronic Transmitter for use in
Pressurized Water Reactor (PWR) Nuclear Power Generating Plants. The test
items are described in Paragraph 2.0, Testing will be perfcrmed toc meet

the requirements of Duke Power Company Sgecification No., MCS=-1393,01-00-0001,
dated October 30, 1977, and Duke Power Company Specification No.
MCS=-1393.00-1, dated August 17, 1973,

Testing will be performed in the following sequence:
. Pre-Test Inspection
. Pre=Test Calibration
. Functional Tests
. Radiation Exposure with Specimen Operational
. Post-Radiation Functional Tests
. Seismic Qualification Tests
. Post=Seismic Functional Tests

s Accident Tests (LOCA)

R Post=-Accident Functional Tests
. Post=Test Inspection
2.0 TEST ITEM DESCRIPTION

The Barton Differential Pressure Transmitter consists of a.fluid=filled,
bellows=type sensor and an electro-mechanical transmitter., A total of
three items will be tested. Two units have remote sensors and have a range

of =5 to 20 psig. The third unit has no remote sensor and has a range
of 0" to 60" H,O.
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TEST ITEM DESCRIPTION (CONTINUED)

continued

Characteristics of each test item are shown in the fol!llowing table:

TABLE |

Nomenclature

Mode !
Range

Thermal Effects
Accuracy:

Repeatability
Sensitivity
Temperature Range
Humidity Range
Input Voltage

Qutput Current

#1

#2

#3

80-130°F
130-280°F
280-320°F

L

Differential
Pressure
Transmitter
386A

-5 to 20 psig

+
(& ]
ae
-
w

LO°F to 300°F
0 to 100%
40 vDC

4 to 20 ma

Differential
Pressure
Transmitter
386A

-5 to 20 psig

+ .01% F.S.
40°F to 300°F
0 to 100%

40 voc

4 to 20 ma

Differential
Pressure
Transmitter
386A

on P 60:: Hzo

LO°F to 300°F
0 to 100%
40 voc

4 to 20 ma

NOTE:

Throughout this procedure test item serial numbers 101, 102, and 103
shall be designated as test items |, 2, and 3, respectively.

FORM 11082 12-8:77

o w o
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4.2
“.2"

h,2.1.1

b.2,1.2

4.2.1.3

TEST EQUIPMENT REQUIRED

The following equipment is required to perform calibration and functiona!
tests of the Transmitter:

Vs Resistor Decade Box: . 1%, 1/2W, 0 to 20KQ, 0.1

2. Digital Vcitmeter, DC (DVM): . * 0,02%

3. Power Supply, DC: . 0 to 80 volts DC, 60 ma min
. Regulation 3%
. Ripple 1%
k. Precision Load Resistors: . 500 ohms + .01%, 1 watt
D Pressure Source: . Air or GN, to provide zero to full
scale prezsure, 0 to 20 psig, or
0" to 60" HZO
6. Pressure Readout Accuracy: . 0" to 60" H,0 + 0.5" H.O
. 0 to 20+ 055 Hg 2
75 Milliammeter: . Oto30ma - 0.5 full scale
PRE-TEST INSPECTION AND CALIBRATION
Pre=Test Inspection
A visual inspection will be performed on each test item upon its delivery

to Wyle Laboratories to insure that the test item has not been damaged
due to snipping or handling since manufacture.

Pre~Test Calibration

Test Items |1 & 2: =5 psig to 20 psig Transmitters

Electrically and pneumatically connect the Transmitter to be tested as
shown in Figure | and adjust the DC power supply to 40 VDC., Allow the
equipment to stabilize for 30 minutes.

NOTE: The Transmitter and Sensor must be mounted at the same height + 1/2'",
Fecord the initial output from the transmitter at 0 psig.

Connect the pressure source, as shown in Figure |, to the LP side of the
Transmitter and apply 5 psig. Record the output from the Transmitter as shown
on the digital voltmeter., Adjust, as needed, the zero potentiometer to obtain

a 2.000-volt output. Reduce the pressure to 0 psig. Disconnect the pressure
source. Note: +5 psig applied to the LP side of the Transmitter simulates

-5 psig at the Remote Sensor,
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b.2,2

“.2.2.]

b,2,2,2

4.2.2.3

PRE=TEST INSPECTION AND CALIBRATION (CONT!NUED)

Pre-Test Calibration (Continued)

Test Items | & 2: =5 psia to 20 psig Transmitters (Continued)

Connect the pressure source, as shown in Fisure |, to the Remote Sensor.
Record the Transmitter output as shown on the digital voltmeter, Apply

20 psig to the Sensor. Adjust, as needed, the Span potentiometer to

obtain an output reading of 10,000 voits as shown on the digital voltmeter,
Note: |f the Span potentiomete. is adjusted, repeat Paragraphs 4.2.1.3

and 4.2.1.4 in sequence until no adjustment is required in Paragraph 4.2.1.4.

The instrument is now calibrated.

-

Test Item 3: 0'" to 60" H, 0 Transmitter

Electrically and pneumatically connect the Transmitter to be tested as
shown in Figure | and adjust the DC power supply to 40 VDI, Allow the
equipment to stabilize for 30 minutes.

Connect the pressure source to the HP side of the Transmitter., Apply 0"

H.0 pressure and record the initial output from the Transmitter as shown

ofi the digital voltmeter., Adjust the zero potentiometer,as needed, to obtain
an output of 2.000 volts as shown on the digital voltmeter,

Apply a pressure of 60" H,0 and record the output from the Transmitter as
shown on the digital voltmeter, Adjust, as needed, the Span potentiometer

to obtain an output of 10,000 volts as shown on the digital voltmeter.

Note: |f the Span potentiometer is adjusted, repeat Paragraphs 4.2.2.2

and 4.2.2.3 in sequence until no adjustment is required in Paragraph 4.,2.2.3.

The instrument is now calibrated.
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5.2.‘.2

5.2.‘.3

5.2.1.4

5¢2.1.5

5.2.1.9

5.2.1.10

S5.2.1.11

5.2.1.12

TEST REQUIREMENTS AND PROCEDURES

Reguirements

The test items shall demonstrate the ability to activate or de-activate
interface equipment or not to cause spurious activation or de-activation
throughout the qualification testing. The test items shall be opera=-

tional at mid-range pressures and data recorded as applicable during

radiation testing, seismic testing, and accident testing., Pressure boundaries
shall remain intact throughout qualification testing. Failure of any
Transmitter to demonstrate its design capabilities, as shown on Table |,

Page L, during qualification testing shall constitute failure of that

unit,

Procedures

Functional Test: Test Items | &§ 2 = 5 to 20 psig

Connect the test specimen electrically and pneumatically as shown in Figure 1.
Ascertain pressure gage PGl will indicate 0 to 20 psig.

Apply 40 VDC to the Transmitter and allo 30 minutes for stabilization.

Record the initial output from the Transmitter at O psig as shown on the
digital voltmeter., Record current .n milliamps as shown on the milliammeter,

Open valve V1 and valve V2, close valve V3 (see Figure 1).

Apply 5 psig to the LP side of the Transmitter as shown on pressure gage PG
(Figure 1). This step simulates =5 psig at the Sensor. Record the output
from the Transmitter and the current from the milliammeter. Reduce the
pressure to 0 psig.

Repeat Paragraph 5.2.1.3.

Close valve V2 and open valve V3.

Apply S psig to the Sensor. Record the output from the Transmitter and
the current from the milliammeter.

Repeat Paragraph 5.2.1.8, increasing the pressure 5 psig per step, until
20 psig is applied to the Sensor., Record the data each step.

Reduce the pressure to 15 psig. Record the output from the Transmitter
and the current from the milliammeter.

Repeat Paragraph 5.2.1.10, decreasing the pressure 5 psig per step until
0 psig is applied to the Transmitter. Record the data each step.

Repeat Paragraphs 5.2.1.3 through 5.2.1.11 for a total of three (3) times.
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5.2.2.2

5.2.2.3

5.2.2.6

5.2.2.9

5.2.2.10

TEST REQUIREMENTS AND PROCEDURES (CONTINUED)

Procedures (Continued)

Functional Test: Test Items | &§ 2 = 5 to 20 psig (Continued)

Close valves VI and V3. Remove the 40 VDC from the Transmitter,

Functional Test: Test Item 3 = 0' to 60' H.O

Connect the test specimen electrically and pneumatically as shown in Figure I.
Ascertain pressure gage PG! (Figure 1) will indicate 0" tc 60" Hzo. Disre-
gard valve V3 as this Transmitter had no remote Sensor.

Apply 40 VDC. to the Transmitter and allow 30 minutes for stabilization,

Record the initial output from the Transmitter at C' H,0 as shown on the
digital voltmeter. Record the current in milliamps as shown on the

milliammeter,

Open valves VI and V2 (Figure 1).

Apply 15" H,0 to the HP side of the Transmitter as shown on pressure gage
PGl (Figure“l). Record the output from the Transmitter and the current

from the milliammeter.

Repeat Paragraph 5.2.2.5 increasing the pressure 15" H, 0 each step
until 60'" H.O0 is applied toc the HP side of the Transmiftter, Record the

data each step.,

Decrease the pressure to 45" H,0 and record the output from the Transmitter.

Record the current from the milliammeter.

Repeat Paragraph 5...2.7, decreasing the pressure 15"
o" Hzo is applied to the HP side of the Transmitter.,

Repeat Paragraphs 5.2.2.3 through 5.2.2.3 for a2 total

Close valves V! and V2 and remove the 40 VDC from the

H,0 each step until
Reécord the data each step.

of three (3) times.

Transmitter.
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6.0

6.2

6.2.1

7.2

7.3
7.3.1

L 7

7.441

T E—

COMBINED BACKGROUND AMD POST=-ACC IDENT RADIATION EXPOSURE

The test item assemblies will be uniformly exposed to a source of Cotalt=60
for a period that will yield an equivalent air dose of gamma radiation simu=
lating the combined,background and accigent radiation doses. The gombined
dose will be 2 x 10" RADS and the maximum dose rate will be 5 x 10° RADS per
hour,

The test items will be installed in the Hot Cell (Gamma) as shown in Figure 2.
Mid=scale pressure will be applied to the test items and data recorded and
logged each hour as applicable.

Pcst=Radiation Functional Tests

Perform functional tests as described in Paragraphs 5.2.1.1 through 5.2.2.10,

SEISMIC QUALIFICATION TESTS

Specimen Mounting and Orientation

The specimens, as described in Paragraph 2.0, shall be mounted on Wyle~-
fabricated test fixture(s)., The test fixture(s) shall be placed on the

Wyle Multiaxis Seismic Simulator Table such that the longitudinal axis of

the specimens shall be colinear with the longitudinal axis of the test table.
For the second axis of tests, the specimens shall be rotated 90 degrees in
the horizontal plane. The specimen mountinys shall simulate the in=service
mounting configuration as closely as prac*ical.

Specimen Tie=Down

The specimens shall be rigidly mounted on Wyle-fabricated test fixture(s)
using commercially available bolts, nuts, and washers, The test fixture(s)
shall, in turn, be welded to the test table.

Excitation

Simultaneous Axes Excitation

Each horizontal axis shall be excited separately, but each one shall be
excited simul .aneously with the ver*tical axis (longitudinal simultanecusly
with vertical, then lateral simultaneously with vertical)., The specimens
shall be operational at mid-range pressures during the seismic gqualification.
Data shall be logged as applicable.

Exploratory Search

A low=level (approximately 0.2 g both horizontally and 0.1 vertically)
multi=axis sine sweep from | Hz to 40 Hz shall be performed to establish
major resonances. The sweep rate shall be | octave per minute,
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7.0

7.6
7.6.i

7460141

7.6.2

7.6.2.1

7.6.3
7.6.3.1

7.7
7‘7.]

SEISMIC QUALIFICATION TESTS (CONTINUED)

Multi-Freguency Tests

The specimens shall be subjected to simultaneous horizontal and vertical
input of random motion consisting of frequencies spaced 1/3 octave apart
over the range of 0.5 Hz to 40 Hz, The amplitude of each 1/3 octave
frequency will be independently adjusted in each axis until the Test
Response Spectra (TRS) envelopes the Regquired Response Spectra (RRS), The
RRS for the horizontal OBE and SSE tests shall be an envelope of the appli-
cable curves shown in Figures 6 through 10, The vertical RRS will be 2/3 of
the horizontai RRS. A 10 percent conservatism margin will be added to the RRS.
Five (5) seismic tests at the OBE level, plus one test at the SSE level, will
be performed in each test axis. The duration of each test will be a minimum
of 30 seconds. In addition to the required tests, calibration tests will be
performed. The zero period amplitude of the RRS's could be exceeded in order
to meet the peaks of the spectrums.

Instrumentation

Excitation Control

Control accelerometers will bes mounted on the table at locations near the
base of the test fixture(s).

Specimen Response

Ten (10) specimen-mounted piezo-electric accelerometers (2 each Transmitter
and 2 per Sensor) shall be located on the specimens under test. The place-
ment of the accelerometers shall be at the discretion of the Duke Power
Technical Representative. An FM tape and oscillograph recorder will provide
a record of each accelerometer response. A response spectrum plot from each
specimen response accelerometer from the SSE test shall be analyzed at a
damping of 1%, Transmissibility plots of the exploratory search shall be
provided.

Electricai Power

Electrical power of 110 VAC, 60 Hz, single-phase, will be provided by
Wyle Laboratories.

In=Process Inspaction

The records shall be checked for equality of performance after each test.

The specimen shall be examined for possible damage following all violent
tests, such as at a severe structural resonance.

All important vibration effects shall be logged.

Photographs shall be taken of any noticeable phvsical damage that may occur.
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7.0
7.8

7.8.1

10.0

10,1

SEISMIC QUALIFICATION TESTS (CONTINUED)

Certification Report

Ten (10) copies of a certification=type test report will be issued subse-
quent to completion of testing. This report will be signed by 2 Registered
Professional Engineer and will summarize the testing, details and rzcom=
mendations concerning deficiencies and repairs, photographs of test setups,
accelerometers, failures, electrical monitoring results, a list of test
equipment used, and calibration records.

POST=-SEISMIC FUNCTIONAL TESTS

Perform funcrional tests as described in Paragraphs 5.2.1.1 through 5.2.2.10.

ACCIDENT TESTS (LOCA)

Design Basis Accident (DBA) Test

The test items shall be subjected to a Design Basis Accident (DBA) simula-
tion, with the Transmitters and Sensors installed in separate chambers, as
shown in Figure 3, The Transmitter will be subjected to an environment of
160°F (72°C) steam at a peak pressure of 20 psig. Simultaneously, the
Sensors will be subjected to an environment of 340°F (172°C) steam at a
peak pressure of 20 psig.

The Design Basis Accident profiles are shown in Figures 4 and 5. The test

items will be operational at mid=range pressures while the DBA test is
performed. Data shall be logged on data sheets each hour as applicable.

POST=ACCIDENT FUNCTIONAL TEST

Perform functional tests as described in Paragraphs 5.2.1.]! through 5.2.2.10.

POST=TEST INSPECTION

Upon completion of all testing, each test item assembly shall be dismantled
to the extent that all parts can be visually inspezted. The condition of
insulation, mechanical parts, lubricants, electrical contacts, wiring, and
other related components shall be recorded.
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TEST REPORT

Ten (10) copies of a certification=type report will be furnished upon
completion of the test program. This report will be signed by a Registered
Professional Engineer and will summarize the results of the testing.
included in the report will be the results of the environmental tests,
including environmental conditions, results and conclusions, and photo=
graphs of test setups, failures, etc. The report will also contain a list
of test equipment used, calibrations, and Instrumentation Log Sheets.
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