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91 D CLOPPER ROAD 
.GAITHERSBURG. MARYLAND 20878 
'1111111111911'301 J 258-s=o 

Mr. A. L. Parrish, III 
Manager, Multiple Power Projects 
Virginia Electric & Power Co. 
P.O. Box 564 
Richmond, VA 23204 

Attention: .J.E. Wroniewicz 

NOB.l-VOl-290 
April 30, 1982 
File 4.1 

Subject: Surry Unit 2 Transmittal of Qualification 
Review Package No. QDR-5437-241-01 for 
TMI Item, Rosemount Transmitters 

Dear Mr. Parrish: 

Transmitted herewith is one (1) copy of the qualification 
document review package QDR-5437-241-01 for Rosemount Trans
mitters PT-LM-201A & PT-LM-201B for your review and acceptance. 

In this package because s~fficient justification for aging is 
not provided we rec0rnmend including these transmitters in 
ari Ongoing Aging Surveillance Program.· 

Upon your review and acceptance of this, a final revised 
signed off copy of the complete package will be transmitted 
for your permanent files. 

cc: -N. -:.Garg .. ,_.,w/enG·. 
R. Bell, w/enc. 
B. J. Reckman, w/o enc. 
J. L. Renehan, w/o enc. 
S. B. Gerges, w/o enc. 

0 A Halliburton Company 

/ 

Very truly yours, 

(2a)~_ 
R. C. Wilson 
Project Manager 
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Po~: ~~-3/Cl/BO 
Cl!ent ID: Virainia Electric & ?ower Comoa..~v 
Pl~~: 51.ir:-f U:ii t 2 . -

Qualification Document Review 
Check.:ist 

Revi~ for: DOR Guidelines[] 
, ... Nam~ of ~~e Revi~w~r: Manhar Patel 

D.ite I By 4P 

. 
Sheet l 
OtiR-5437 - 241-01 

Oat e : 2 - 1 7 - 8 2 

2. Equip:nent Covered: Rosemount Transrnitt~~s M~cel Np.1152DF&.ZI.P 

J. Equipment Tag No(s).: PT-LM-201A, PT-LM-201B 

4. 

•s. 

*6. 

--1 • 

Does the report add:ess all of the 
Class I£ equipment in this cat~gory 
listed in the master IE ecr~i~nt 
list? · 

Is t~e report traceac:e to the plan: 
eg,.Jipment? 

Ooes the re;>ort specify an acceptance 
criteria for equipment performance? 

Was a base line test done to estab
lish tbe ref~renee basis? 

n:s I 
X 

X 

X 

X 

•e. 00 the maximl.:lt L'"ld/or ac:eident X 
te:?erat~re and pressure used in t~e 
test envelo?e those for t!:le plant? 
(Table l} 

N,-.. ,_. 

9. Are t.."ier:nal aging pa.rameters chosen x 
a.'"lc used in the test~.s~pported by 
Adequate documentation or references? 
Note: Aging times less than 100 brs 

not acceptable. 

*lO. Is radiation 1q~n9 addressed? (Test x 
or L.~alysis. If analysis, is ade-quate 
documentation providecdi') 

NA 

P.O. No. 39306 1 

Re:. Report f6, 
Sect. 6 &· Kor}:
sheet #10.3-1&2 

Attachment #1 

Ref. Re~or::. :#6, 
Page 2, ec.4.1, 
& Attachme:-it :;:l 
Ref. Re::_::,ort :i: 6, 
Page 3,Sec.5.2 

Attach. #l,Fio.. 3 
& 3A & Sec. s:s 
o £ Refer er, c e # 6 

A~tach. fl & Sec. 
5.2 of Ref. Report 
#6 

Ref. Report ;:6, 
Page 5, Sc::. :i • .5 

*ll. noes the radiation oose profile, i.e., x Attach. ~l a:1d 
inte;:ated dose for normal o~rations worksheet nos. 
and accide~t for the pla..~t, fall wit~- 10.3.1 and 10.3.2 
in the envel~ used in qualifications?1.-~...1-~...1-~.....i.~~~~~~~~~-

~: Asterisk * in,t!ie~tes i~~s •P?lie&t.le 
to r,oA ;uicelines • 

• 



Form QDF-3/01/!0 
Clier.~ I~: Vir~inia E!ect=ic 
Plant: s~=-:-Y Unit 2 

& Power Corr:.pa:.y 
Sheet 2 
QOR-5437-241-01 

· !?es I '5c I NA l Page Re!. 
*12a. Does the tota1 integrate: dose 

include Beta radiation? 
b. If r,ot is there an analysis for this? 
c. Is it requfred? 

13. W~s humidity a;ir.g oon!idere~? 
(~ot re~uired for cacles.) 

14. ~as vibration (&.It~ie~t) a;in; 
accressec? 

•is. was mech~~ical and/or electrical 
cycling ao:ressed? 

•16. I>o the DB! test para~eters meet 
or exceed those ;iven in the spec
ification? Make a copy of the 
tem?erature envelope used in the 
te~t a.nd s~pe:impose it on the 
req~ireo e~vircr.me~tal ~velope. 
Ass~re that 6eviations betwe~~ the 
two a:e justified in the report. 

17. ~oes DEE te~pe:ature en~elope used 
in the test c~ratai~ t!:~ double ~ak 
req-.Jired by I~!-323-74? • 

*18. 

19. 

20. 

*21. 

22. 

t>oes the ~=E q-Ja:ifie~tio~ include 
che~ical spray? (T~st or &nalysis} 

Coes the spray concentration used 
in tests m~et or ex:ee-c tbose to be 
use!! for the pla.r;t? -

was the spray testing dcne vhile 
u..~cer t.be extreme! of pressure a.nd 
temper atu:e? 

Are ~e ~rgins used in DEE test 
para.meters defi~ed? 

Do the margins eor:.form to t!lese 
required by ~-323-l9i4 and any 
applieaole dau;bter standard for this 
~.iipment? 

., 
,l, 

X 

X 

X 

X 

X 

• .. • • ~ • • • ' :i, ·, l, 1-~ ·, • '".. .... . • • . , ,·, • , •' • . 
1
'l"'. I 0,. •,' • •' ' - ' T- 0. •.' • " ' •• .,.- • , • ._ 

X 

X 

X 

X 

X 

X 

X 

Transmitters are 
located outside 
the containme;1t 

Ref. ReDort #6, 
Sec.5.5&Attach.#i 

1-.ttach. *1, Fia., 
& 3A and Sec. 5.5 
of Reference ReDort 
#6 

, 
I 
~ransmitters are 
!located outside the 
~ontainment & work 
lshoo-'- .ic 1 n ") - " r. 
I -- L.,. 'f'" V • _J .,:._ C, 

J 

10.3-2 

Attachment *l, Sec 
5.3 thru 5.5 o: 
Re::. Report :/!6 

.... , .. ~ . '.-. 
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Client 
Plant.: 

I T'\ • .., . VirciLia Elec~~ic 
Surr.:· Unit 2 

*24. 

* 25. 

•26. 

.-~ I • 

Did t.~e s;,eeification pro~ide the 
require-: Q?erating time- for the 
equipment in ~~e OB? or other 
1peei!ied ha:sr. environment? 

1'0es the test op~ratinc; time. 1.!.":der 
t~e t,ars~ e:.vironme~t equal or 
exce~= thAt in the eq'..l::.~.ent 
spe:i!icaticn? A5sure t~at ace
quate j~stification is p:ovided 
fo: oev::.!:ion. 

Does t~e S?ecificatio~ call out the 
s~broergence require~er.ts if a:.y? 

-Does the test 
ge~ce tests? 
justification 

pro9ram incl~ce s~~mer
lf not afs~me that the 
is prov idec.. 

Is fhe ac:~racy ~e~o~s:rated during 
tes.t'inQ ec:..21 to or better t~1:..n 
that S?ecified? 

*28. Are the nt:i~nting a,-,c ins:1:lation 
interfa=es used in t~e test config
uration ,imi!ar to these used in tbe 
plant'? 

29. 

30. 

31. 

32. 

33. 

Was t:ie test measuri~; equipme~t (T!'I.!:) 
calibration •ccressed in t~e report? 

t>oes it s-:>ecifv that t.:,e calibration 
of t~e ~ is tracea~t to NBS or 
other secondary stanca!ds? 

wa.s t~e seis~i= testing/a.nalysis ~cne 
on ag~d coeponent or e,quipmer.t? 

Did ~e s~ismic t~sting/a:;a.lysis 
add:ess e!fects of age? 

~s the seis:ic test respo~s~ a.n~/ 
or criteria us~d •~v~:o?i the r•
quir~ resi)Onse S?e=~:a for the 
p:a.nt? 

Sb~et :3 
Q!)F.-S43i -241-01 

Yes I No I NJ.. I Page Ref. 

X 

X 

X 

X 

X 

X 

X 

X 

Worksheets 10.3.1 
land 10.3.2 

Attachment #1 

Worksheet Fo. 
10.3.1 & )0.3.2 

Ref. Report fo, 
Sec. 5 & Attach. 
#1 

Attachr.-,ent # l 

r... d. iA~pen ix 1, Fage 

1 

28 of Ref. Rercrt 
#6 and Attachment 
#1 

lR ~ I e.:. • Repo!'t ~ f. 
6, Sec. 5.4 !Page 

I 
I 
I .. 
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'P'orm QOFe-3/01/80 
Client ID: v~=cinia tlectric , Power Ccc?a~y 
Pl•u'lt: s~r=-.t Unit 2 

. -.
.J I • 

Was the aa.me test speciml?n suoject 
to t~e entire test seque~ce? {In
cluding aging tests? - Ntr?.E~ OS88) 

Co~pare tht olock ~iagr~ for this 
report ac;a.i:-.st. the one you have pre
pared fro~ yo~: understa~cing cf ~bat 
t~st a~d procecures are regu~rec as 
per !~E-32:-1974 anc a~y applica~le 
c5ai,j;hter stancarc for this_ equi?ment. 
Do yo~ be:iev~ the re?ort meets the 
i~te~~ of ~~ese sta~oar:s? 

ls t~e q~ali!iec life (QL) explicitly 
statec? Fill this information in the 
master LE eq~ip~e~t list. 

00 t~e aging tests/analysis res~lts 
s~fport the Qt conclusion a~a is 
ade:;:·~ate doc-.i:rientation provideo to 
s~ppcrt ~his conclusion? 

'38. Revie•· the test res~lts on a re:a:i,.-e 
comparison basis (i.e., performance 
para!nete:! of the ~ase line tests 
versus t~ose during t~e vario~s tests). 
Was t..~ere any major discre?ancy? 

•39. If so, vas it satisfactorily eX?~ained 
in tbe repcrt? 

*40. Are maintenance reqi.:~emer,ts a.'l")d com
ponent re~:ace~ent intervals specified? 

•41. Bave yo~ eom?ar•d m.aintenance a.rid re
placement req,.;ire~ents to t..~ose in the 
stanoard i~struction/~air.te~ance 
ma~ua~s a.ne identified any speci~l 
ite:s in Ta~le 2? 

..... ·•, ....... ... 

Y~s 

X 

X 

X 

X 

:;.: 

I No ' 

X 

. 

X 

I 

She~t, 
Q!lF. -5~37- 241-01 

RA t Pagt! Ref. -. 
Ref. Report ¥ E , 
Paqe 

.., 
Se.c:. 5.1 -~ ' 

I & r: - ') _.1.,:>.""' 

I Figures 1 a:-Jd 2 

sec. 5.3~4 C,:: R~.:: .. t::..:.. 

Report #6 and 
Attach. :l!; 

".J. 

Sec . 5.2 0£ Fe= . 
R.e}:•crt f6 & • 
Attachr.',ent ... s 

-r -

Attachment J; ' .,, .i 

X 



Form ODR-3/01/80 She-E't 5 
Clie.?'\t ID: Virc-i:"lia !lec"t.:ic .. Powe:- Company ODR - S 4 3 7- 241-01 
Fla,, t ~ Surry Unit 2 

List all t~e reference doc:.mients useC, !or this r~vie._ b,0 

their titles and identification no., with their :evisio;. 
le9el and date. 

1) IEEE Std. 323-1974 - IEEE Standard for Qualified Class 
IE Equipment for Nuclear Power Generation Stations. 

2) NUREG-0588 - Interim Staff Position o~ Environ~e~tal 
Qualification of Safety-Related Electrical Equipm~~~-

3) IE Bulletin 79-0lE - TMI Review Resoonse SubDitt2l, 
dated Feb. 1, 1981 Worksheet Nos. 10.3-1 & 10.3-2. 

4_) Environmental Zone Description, dated Aug. 24, 1982 
VEPCO Surry Power Station Units 1 & 2. 

5) VEPCO Purchase Order No. 39306 dated Msv 17, 1980 for 
Differential Capacitance Absolute Pressure Transrritters. 

6) (Reference Report No. 6) Qualification TeEts for Ro~e
mount Pressure Transmitters Model 1152. RMT Report No. 
117415, Rev. B,dated Oct. 26, 1976. 

... • ......... ·~ .• .. . . ,·y 
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?ABLE l 

:_D.e·\;. Datec 
Sheet~ 
():)?-5.;.37,- 241-01 
Su:!:"ry U:-:i t 2 

s~ecial Environmental Reauire~e~ts 

ROSEMOUNT TRANSMI TTE?S MODEL NO. 1152 A? 
...--------.;.;.::.:...::..:=...:..::....::.........:::....._:__~..;;__..;:_...;._ _____ =======-------------"-

11 i, 1 I 
F J..?J,.Y.ETER 

O}'EF:J.~r:' INS 
'!"l~i:. 

F·P~~ES SURE 

1

1 DOCJ}E::~'I' RE:FE~!,::'E • ! I 

I SPECIFIED QU.;".,.LIFIED J S?ECIFIE[, QUAi..IF:;::::::::;: I 
~ I 

I i I 

120 Days -,.120 Days 

i Accdt: 205°F 

! 
iv; Ref. Ltr-. 
INo. NN-SS
'79257 

S&W Cale. 

j L + - .,; ,- I 
'1 ne 1. • .t",eport -, o J. 

5 ~ 2 ~ -1 ! Sec. . =,. ana ! 

!Jlattach. #1, ,f 

!Questicn 8 of ! i this QD?. ! 

j Max. 
/ Nor.:nal: 1CJ0°F 

12846.44-PE-I 
3 5 0 ° F Max. I O 5 0- 0 , 

! ; 

Ref. Report 
#6, Section 
5.5.2 

! 

I Ji.ccd-:.: 
I 
I 
I 

1 
i 
I 

15.2 
psia 84.7 ps.:.a 

Max. 
SA11E 

e/ ..__ _______ ..,J..... _______ ....,_ _______ ,1--_________________ ____; 

/

' -,.,crrl4- • 

i 

i 
I 
! 

I 
I 
i 
I 
i 

l 
I 
! 
i 
l 

e 

... "'"j,, _.u L. • 100% 
\..J....,I ..L.J.:"'~ .J. ',i __, 

H~Y. IDI Tj;" i No.rmc.i: NC* 

I 

40 Yrc:: • 
~ ~. 3 

4.87xl0 
Accdt: c:; R.A.~IJ.._TJO!'~ 

9.3x10-

SUBY.ERGE1~C£ NR 

NR = Not Required 
NC= Not Calculated 

100% 

I 
! 

h 5.xlO~ 

NR 

SAME 

S&W Cale. 
12846.44-G:R 

I (B)-043-0 

! 
! 
J 
I 
! Env. 2,one 
DescYipticn 
Table AB-1 J;. 

I 
( 0) 

i 
I 
I 
I 
' ! 
I 

I 
i 
I 
i 
I 

I 
I 
I 

I 
l 

SA!-1.;.E & Attach . 
#1, Quest. 13 
of this QDR. 

Ref. Rerort -
:i; 6, Section 
5.3 

. 

NP 
"' 



?'orm ODR-3/01/i: 0 Shet:t 7 
Clien~ ID: ·v·:.=;i:-.ia. Elect=~= & Power Co:r:.pz..ny ODR-5437 -241-01 

Surry Unit 2 

T&:ile 2 

l. M~ir.tenance Requirements/Intervals 

1) Consult manufacturer's recowmendations as sated in his 
maintenance manual. 

2} These transrni t ters are recorri.mended for incl us io::1 in a:::: 
on going aging surve~llance program. 

2. Rep:~cement Re~ui:ements/!ntervals 

1) As we calculated the 18 month life of these transmitters 
we recommend to inspect and conduct usual tests during 
each refueling outage for any required replace~ent. 

N/A 

None special 

. . \ . ~ . . 



Pont Q:::P.- 3/0 l/ 5 0 St;e-et 8 

Cli~nt ID: Vi~ci~ia Elect=ic & Power Company 
P~ant: S1.:.r~./ linit 2 

O'DF -54::7 - 241-01 

l. !q-~ip:ne~t Quali!ication aevie~ed: 
#117415, Rev. B for RosPmount 
1152, d2ted oct. 26, 19 1 F,. 

_Qualificatio:. Tests PeJo~t 
PrE· !3 s u ,-e Tr c::: s:·-.:. t t e ,- !'-\c,.:J €: J. 

2. Status o: Qu!!ific~tion Reco:cs: 

X 

X 

F.e:o:cs ioe~t if ieo (Full/ra-:~fa-±), c:;,tai:"1ed (F'..'.l:/?a:--",c~!-l-'. , 
anC rei1 iew {F~:.l/P.&-f-~i-a-:.) S~!"~~.arizeC c·nc,r;;,-3/01-80 fo:-;r;s. 

The following additional aocuroen~s h!ve ~ee~ :e~~es:ed: 

1. 

. 
.; . 
:: .... 
ro:lcwin; areas/docurnen:s 

Vendors New Aging 
If-St Pa:ra:p~ters 

, -. 
3. 

:: .., . 

., .. 
4 . 

6. 

r~quire accit:~na: revie~: 

:2 • 

,. 
6. 

O~her co:roe~ts on status cf qualifica:io~ reccr~s: 

3. Stat~s of Quglifieation 

y 

X 

, - " .r• . ..,.. . .,,- ... 

Eqi;ipment qualification :Deets the guida!'lce- of NC~G-
05S8. For additional comments and recO:::L"7iendatior,s, 
see section 5. 

Ad~ition&l evaluation is needed to ju!ti!y cr~alifica
tior. status. Details of additiona! ~v!luation needs 
attachec. 

Quali!ication tests ccnsiste!"lt witr, ~e re:or::::::e-~oations 
of 'h"'Jr.Z~-ossa for ca:e9ory l e-q"..li?1:te::t shou:.:3 ~ pe::
fonneo on the equipment. 

. - ... - -.-



~or~ QCR-3/Cl/SO She~t 9 
Cl iui t In: V.i:::-c:inia tlect.=ic _, Power Co::?pa..~::· ODR -5~ .3?--241-01 
Plant: Sur::-y U::-iit 2 

!q,~ip~ent should be relocated to an a~ea ~here it will 
not be expoaec to a harsh •nvir~rM11ent. 

1) Rosemount tested model no. 1152 transmitters in 1975 per 
IEEE-323, 1971 and now is coITu.llitted to retest them to
qualify per IEEE-323-1974. 

Initially Rosemou:-i.t tested these transmitters for t~o 
cycles (100°-0°-200°-lOOcF) of eight hours each which 
is no~ enough ta establish a qualified life 0£ 40 yrs. 
We are unable to justify more than 18 months life even 
after taking the credit from extended steam pressure 
test (See Question 9 in Attachme~t #1). Hence we 
recomrr,2nd inc 1 uding these tran sn-,i tter s ir: an ongoin~ 
aging surveillance progra~. 

2) For add.i tional cor.-!Inents see attac;:me:-i.~ J:.O. l. 

z..,vironme:ital qualification doc·ll:t~nts for t~e ~q,.,~:mer:t ide!'lti
fi~o he:ein ha~e ~en revie~ec a..~c determined to be acequ~te &r,a 
a~ditat1.e. 

Prepared by: .... }~l~·_;,,t~_·.:---p;...;;.a~t~e.l __ ~-1f17~v-·_J?./:~,f}~·~ 
l.),; ,:_-; 

C-r~' ... ·-~i·e~ ·y·. __ R~·~J_.~B-~_-_1_1~~~'~.f~' ....... 1,1-__ _ .. - - lol ,,, . • A . 
I 

.... - .... 

Oate: 

oi.t~: 

4/i/82 

4/22/82 



A?TACHMENT #1 

Question Nos. 4 & 5 

Sheet 10 
QDR-5437-241-01 
Surry Unit 2 

System component evaluation worksheets for FT-LM-lOiA and 101B 
indicate only Rosemount 1152 AP transmitters are used in Surry 
Plant. Reference Report #6, Section 6.0, covers type testing 
of the 1152 AP transmitter. Hence the report is considered 
traceable to the plant equipment. 

Question No. 6 

Per re~erence report no. 6, sec. 4.1 on page 2 satisfactory 
performance criteria is based on: 

(1) Performed wichin 2.0% accuracy after being subjected to 
5xlo6 garr~a radiation dose. The accuracy after recalibra
tion was within ±0.25% of the sDan. 

(2} Remained operable, within ±0.25~ accuracy when subjected 
to seismic disturbance cf 3s level over a range of 5-100 Ez. 

(3) Performed within an accuracy better than 1/2% full scale 
after exposure to stea~ pressure environment. 

Question N8s. 8, 16 & 2L 

As shown ir, Figures 3 & 3A Rosemount concuct.ed a steam rressure 
test for 50 hours (Sec. 5.5 of Ref. report no. 6) which envelo~s 
the required one hour plant HELB conditions. Hence the conducte~ 
test is considered more severe and the transmitters are qualified 
for HELE conditions. 

Question Nos. 9, 36 & 37 

Rosemount conducted two cycles (100°-0°-200°-100°F) of eight 
hours each towards the thermal aging test. This is not enough 
to satisfy IEEE-323-1974. The vendor qualified these trans
mitters per IE~E-323-1971 in the past and is corrw.1itted to 
conduct additional tests to qualify them per IEEE-323-1974 by 
the end of 1982. 

At this time even though we take credit £or the extended stec~. 
pressure test we are unable to qualify these transmitters for 
more than 18 months (see the analysis below). Hence we recom
mend including these transmitters in an ongoing aging surveil
lance p::-ogram to extend the qualified life till Rosemount corr:
pletes the tests per IEEE-323-1974 and a new qualified life is 
established. 

NUS CORPORATICJN 
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ATTACH.YlE!~T # 1 

Question Nos. 9, 36 & 37 (Cont'd) 

AEalvsis for Qualified Life: 

Following tests were considered: 

Sheet 1l 
QDR-5437-241-01 
Surry Unit 2 

i) Thermal aging test: 2 cycles (100°-0°-200°-lOOcF; 2 hrs 
each,per Sec. 5.2 of Ref. f6) of 8 hrs each. Out of this 
test only four hours at 200°F are considere~ because other 
temperature values are lower than the plant arrtbier.t temp
erature. 

Applying Arrhenius eq~ation: 

l (T2-':::'1) 
K T

1
xT 2 ,.,.., 

~ 

X 

TL =Life@ ambient temperature= 100°F - 311°K 
1 

'T"i = 4 hr:= .. @ 2oocy = 366c'K 
Y. 

Tl = 311°1-~ 

,..., 
... ~. = 366°K 

'-

e = 0.7 (See note below) 

Substituting the values and solving: 

IT\ 
.J.T 

.l..Jl 
= 203 ho..:rs. 

ii) Credit from extended steam pressure test: 

In the following calculations the first one hour (See 
fig. 3) of the test which envelops the plant HLLB condi
tions is not considered. 

a) Test profile FG: 

Tl = 100°F = 311 CK 

'T' = 303°F = 424°K -2 

TX = 7 hrs. 

TT = to b-2 calculated 
"-'1 

0 & Kare same as in (i} 

f'.JUS CCJRP::JRA.TIO~-J 



Question Nos. 9, 36 & 37 (Cont'd) 

Sheet 12 
QDR-5437-241-01 
Surry Uni t 2 

Substituting these values in Arrhenius equation and 
solving: 

TL = 7,386 hrs. 
l 

b) Test Profile HI: 

rn - 100°F 311 °R -' 1 

'T' = 230°F = 383°R -2 

T = 
X 

42 hrs. 

rn = to be calculated 
"'I.,2 

0 & Kare same 

Substituting these values in Arrheni1..:.s equation and 
solving: 

T = 5,699 hrs. 
1.2 

Hsnce corr,bining the results fror:1 ( i) and (ii) c.bove the totc.l 
qualified life= 203 + 7,386 + 5,699 = 13288 hrs= 1.5 vrs. 

NOTE: 2nd Fara, Page 83 of Rosemount Report No. 57820 in QDR-
5437-13-01 reads as follows. 

The integrated circuit used is a linear device of mono
lithic bipolar construction; it is an LM308 device. An 
estimate of the activation energy is provided in a mili
tary technical report generated by the Air Force Rome 
Air Development Center (reference 9.7). In the conclus
ion of this document, it is stated that a range of activa
tion energies for microcircuit technology varies fro~ 0.7 
to 2.3 electron volts with no discernable correlation with 
microcircuit technologies, packages or ~a~ufacturer. 
Using the smallest value of this range gives the most 
conservative estimate of test time for ther:r,al aging when 
used in conjunction with the Arrhenius equation. 

NUS CORPORATIO~-J 



Question No. 11 

Sheet 13 
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Eauioment Evaluation Worksheets indicates the transmitters ma~ 
b~ exoosed to the maximuffi radiation dose of 4.87xlo3 R~uS 40 ~ 
yrs (TID) plus 9.3xlo5 R!l,.DS DBE. (Total lxlo6 RADS). P.eference 
Report #6, page 5, section 5.3 indicates 1152 model transmitter 
was expc,sec to total cf 5xio6 RADS durirn; radiation test, which 
equals the anticipated 40 yrs TID plus DBE dose. 

Question Nos. 27 and 39 

Accuracy after recalibration remained s~fficientlv near to the 
specified value at all times except during the exireme conditions 
of the steam pressure test which were well above the plar.t 
service ccnditions. Since the accuracy returned to within 0.25% 
of specified following the steam pressure test, it is the judge
ment of NUS that this is not a detriment to qualification. 

Question No. 28 

The test report does not define mounting details except for 
seismic testing. It is assumed that for both the manufacturer 
sponsored type testing and fo= installation in the plant that 
the manufacturer's mounting recomr.,e::dations were follm,·ed. 

Question Nos. 29 and 30 

The TME calibration dates are recorded in Appendix i, page 28 
of the test report. The traceability of calibration to NBS is 
not considered critical since generally the test facilities 
have a qualify control procedure which is recognized by the 
industry and which assures proper mainteLance o: calibration 
for the TfliL. 

NUS CORPORATiOf'·,! 



FIGURE: 1 

Sheet 14 
QD:\-5437-241-0l 
Surry unit 2 

Block Diagram for Qualification and Type Test Procedure for 
Pressure Transmitter, Rosemount Model No. 1152 AP, DP, GP. 
Rosemount Report No. 117415,Rev. B, dated Sept. 24, 1975 
(Re:. Report No. 6) 

I 

BASELINE CHECK 

THERMAL AGING 
SEC. 5.2 

FUNCTIONJI.L TES'I'ING 
SEC. 5. 2. 2 

RADIATim-i .P>.GING 
S:i:::C • 5 • 3 

POST R~D. TEST 
SEC. 5.3.3 

I 
SE1s1,nc AGING 

SEC. 5. 4 

! 
POST SEISMIC TES~ 

SEC. 5. 4. 3 

I 
STE.i\.t( - PRSSSU.R2 
(MSLB) -SI:C:; .5. 5 

I 
POST MSLB TEST 
SEC. 5. 5. 3 

I 
CONCLL'SIOt~ 

SEC. 6. 0 

/ 
I 
I 

i 
i 

: 
I 
I 
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ShEe": 15 
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S"'...lrry Unit 2 

Cl>.SS IT £Q:JIP. Q'J~LIF', T'!PE TEST FROGRA.."I PE? !EEE"-):;'j ~':"J.."<:'>.?.~ 19?.t 

!n•?eet:..on t~ cetermlne da1T,age 1! 
a.~y a:.tbse=~ent to ir.Anufaeture 

I 
O.tcrin:..n.etion of Ga.ta baae ror 
p.r!orlM.nce under no.r-?Yl and 1DOre 
straaa eo~dit1ons 

I 
Det~r-~na.tion of basalin~ data. 
for ex~el!lt.1 oparating ~r!orma.nce 
and electrical ch&.racteristics 
given in equip111&r,t !!pees. texclud
ing DBE and post D5E unlesa data 
art avail&hle from other tests on 
identic&l or eaeentially a1Jll.il~ 
Joqu.ip::t16.nt 

I 
?quipment aging ia a condlt1on 
eq-vip1:1ent to end (of uaeful life) 
qUAli!ied life condition. Sim~la
t.ion for degrecin~ influences for 
thermal, radiation, vibration, 
elec:~ro."llE'ch~nical equipment a~all 
be operated t~ s1.111ulate the ex
;,ectec m.:chanical wear a.nd elect. 
cont.act degradz.t1on. Sa!npling 
aging ti.mes of lese than 100 hrs. 
vill net be permitted. 

I 
IA,ged e,quipment aucJeet. to 
-chV1ical. vil:.rat.ior, &a will be 
ae.en in 9ervie11. This includes 
.-ial!l.ic vibration (IEEE Std. 
34(-71) aelf induced vibration 
(a .. 344-?l) a.r vibratiot from 
ot..~r c11wie (such as might be 
aee:n by p~-acunted equipmsnt) 

j 
~quipment shall bl! operated white 
.x;>oaed to the simulated poat
&cc:ident condit.iots. Those func
tior,s vhich ll'IUt be per formed 
following the simulated DBE muat. 
be monitored. E.xpcHd ti.!Da au.st 
t:. &n hour or over 

I 
Tt• aged equJ.?l!lent oper3teo wnile 
expcs.e-c to siz~lated DBE. Those 
f~ct.io~s which must be perforl!IE'd 
~uring the si.mul&ted deeign basis 
ievent (D3Ei m~t bt, inc:mitored. 

I 
c~1a.s s.ei:..t Lt nece: s s.ary for ins?E' c
t ion cf the st.a.tu• and condition 
c! t.~ equi.?llli!nt &rid record 
!inding. 

I 

~ajlation: Ma:eria~s or c=~?O~en:~ 
~hich 11:.Ay be degraded tc a oegree ! 
o! poorly perfon:u,ce due to rad~&-, 
t.1.on •xpoaure will t>e A;:>pliec i,;.;.tl: ll, 

a radiation dosage equivalent to 
.-----t t.ne ex-.,cctee s;erv.;.ce. T~e a;::-Flled 

dc1,ac;e wila. de:e:r:r..:.r.e the q1.al1!.i.ed 
U fe aerv ::.ce l 1 fe and CSE con di - ! 
tion• appli=a.tion. I! aervice 
ccnd.:. tio::a en.:c~"' tar qamma I el u.d 
beta (Bl raciatior, thE equiv a lent 
<;a.m!U 18) mcy be utilized. 

-

-

Suggested factor to be applied to 
environlN;nts for type test~n; &ra 
&I followed ~ 

l. 

2. 

3. 

4. 

5. 

,. 

7. 

e. 

Temp + l5C·p (8°Cl 
When quallfication testi.nc 
ia. conducted under satura::.cd 
stea.m con~iticn - temp 
zr.a.rg i.r, is !'llC'h tt.a t test 
p:e11s•.ir~. wo:-, 't exceed sa-::u.ra- \ 
t.ed st.e=-~~prei:s....::e tlj' =:::e 
lO ::..bf/ ir," 

+ 10\ o~ g~uge, but~not 
acre tt.ar, 10 Lbf /in~ 

Radiat.ion + 10\ (on &cd.~ent 
do•el 

Vol taae -+ l C-\ o! r11 tee val ;,ie 

under· ot.'t'.e::-111·i•• apei:: 1 f i.e.! 

rre~ncy • 51 unlea, 
ot.."1.erv.i.se i';;,eci!ied 

TiJNt + 10\ d the p-eriod 
of ti.me tr,e eq;.;ipment is 
required to be in operation 
fol~ow~ng the DB£ 

~nviror.me~ta! transient: 
the initial t:a~!ient and 
the Dwell a~ pea~ temp. 
ah&ll be applied at leaat 
tw.1.c• 

i 

I 
l 
I 
l 
I 

I 

Vibration+ 10\ added to the 
accelerAtion o! t~e respc~se 
•pe=t.rulll at: the moW\cing I 
poJ.nt o! eq:.iip. 

FIG::.:Rt 2 

..:: ...... 



---- J /1C/\ PHOFILE 

Time After LOCl\ /JTELD (seconds) 

[

Ref.: s~w Calculation J 
No. 12846.44-US(B)-052-l 
for. Zone [or inside c0n
t;-1i 11 rnsc~l1 t 

e 

NOTE: Required llELB condi.t.iuns 
rxist f01- <)llf' hnur.- nn ly. 

o----o ACTUAL TEST PROFILE (Ref, Section 5.5, Rosemount Report: No. J.17<115, R0.v. H dat:cd 9/24/7S) 

o,---0 !IET,B PROPILE (Ref. S&W Cale.' l284G.44·-l'E-050·-0 fur 7.onc /\n--lJA) 

LOC/\/flELB TEr·lr[R/\TUI\E TFU\NS I ENT 

r.rr.um:~ 1 
Shr:,r>t 16 
Qflk-S ,L\ 7-·241-01 
r;urr~y Unit 2 



--- T.,OCl\ PROFILE 

[

Ref.: S&W Calculation ] 
No. 12846.44-US(B)-052-1 
for Jnsi.clc Conl:;:i·inm0nt 

o----o /\C'I'U/\L TF:ST I'ROFit,F: (Ref. Soctiol"i S.'j HosPmo11nt Report ~Jo. ll.7tll'J, n.0v. B dnter] c?,/24/7S) 

o---o IIELB PROF.ILE (Ro[. s.~w Ca. le~' 1284G. 44-1-'P.-()S()-0 for Zone AB-J3A) 

LOC/\/11[1_ n 11f{ESSIJHE T~f\r,!S I G!T 

F'IGURE 1 f\ 
Sheet 17 
QDH-S41"7-241-0l 
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• • •• Facility: VEPCO, SURRY SYSTEM COMPONENT EVALUATION WORK SHEET - SUPPLEMENT 3 
t}lit: 2 
locket: 50-281 

S'tSTM: Environment Documentation Reterence out-
LEAKAGE K>NI'l'ORING standing 

1!.QOIPMZNT DESCRIPTION 

PLMT ID NO. 
PT-LM-201A 

<DMPONENT: 
Pressure Transmitter 

fl\NU.P'ACTURER: 
Rosemount Inc. 

Units SPecification 

OPER. 120 days 
TIME 

TBMP • See.. i-ij .3 
OF 

PR.!SS. <llll S° e e. F-1'. 3 ,4, 
psia 

MJDEL NUMBER: REL. ~ I e. o -r. 
1152AP7A22PB HUM. I 

PUNCTION: CHEM. NR 
Post-accident Monitoring SPRAY 

IICCORACT: 
Spec: ±.251 of Span 
Demo: ±.251 of Span 

RAD. 

Cf,3 )c I 0~ 

LOCA • ih5 X 196 
40 Yr• 2,5 K 1&• 

4.i'1Xto 3 

Qualificatl.on Speci ti cation 
? J,;;_ () l:,4. ~.{ 

Notae 1 Westinghouse 
Ref. Ltr. No. 
NS-SS-79287 

• s~e. -Fi,. 3 
S+-LN c.a..\ c... .. 
ll- rt!/', 'l'I-PE-
6$-0 -o 

i11t 5 u.. \:' i '.l' • '3 A- ';;>M 

-I oo-," -E11v. ,oAe.. 
NR -t>•J<r .. ,,+,'•/\ 

A-B'-11A(o) 

S6M Cale. 
1281t& .38 RP• 

Qualif. Method Items 
-'»..., 11 

Nete ~ 
.-.,pc... ic;+ Nol\<:.. 
Nute .. ~ 
...-Gl."-"'l~ ,1.s 

~n "11'- T•t+ 
- -+-

None 
~"""(~.r,'J 

b.., /") 
HR 

l'f pe. ,~+-
T' 

•ai.. ... lyJfJ None 

~n .«.. ,es-I-
None 

NR.. NL - IW,. None 

~ pc... ,-.,.1+- f'J O" e.. 
II 1 olla-e ,-

J.DCATION: AB'-l3A(o) 
AUX. Bldg. 

SERVICES 

AGING 4 O '1 r.s. 

~6. l/ll- vR..(BJ 
-0 '13-0 

- VEPCo P. D. ;Uo. 
3'l3D(, 'J:>.._ic. .... 

Sh..u.+ 

lr.47\,~~I 
~¥n:f1\ Reactor Containment 

Pressure 

FLOOD LEVEL !LEV:- -21 1 11• 
ABOVE FLOOD LEVEL: X Yee 

No 

SUB. NR NR 
Env. 2011.c... 
•. I• .l) ~s c.r ,·pr,.,.., 
IH3' - ,:1 A- ( o) 

Q"-""l~s,·.s 

NR NR None 

NR • Not required. All numbers written in Documentation Reference Qualification column are identified in Section 10.5. 
tOTES: 1. Transmitter is qualified to the requirements of IFEE-323-1971. At present transmitters are being qualified to 

requirements of IEEE-323-19711. --r;; oh+"-;" "'- <to 'jN, /,' r::e_ f-1,,,·s -hA.,....Cfh.j ++-er i'J -f.o lo-e.. ,'r,e../ vd ~d /11 V Ef C O's 

o" '10 ; "-j 0-.., i "-1 s "r V e.i I \ Cl. V\ c..-e... pl" 1 n .. I\\ . . . 

the 

10.J-, 

(I) IO (I) 
s::: t:, !J 
Ii :,;1 CD 
Ii I CD 
'< u, rt" 

"'" c::: w I-' 
::::1 -...J 00 
I-'· I 
rt" I\..) 

"'" I\..) I-' 
I 

0 
I-' 



• • Facility: V£PCO, SURRY SYSTEM COMPONENT ~VALUATION WORK SHEET - SUPPLEMiNT 3 
Unit: 2 
Docket: 50-281 

SYSTEM: 
LEAXAGE IIV)NITORING 

Envi~onment 

l!,QUIPMENT DESCRIPTION 

PLANT ID NO. 
PT-LM-2018 

COMPON£NT: 
Pressure Transmitter 

ff\NUP'AC'l'URER t 
Rosemount Inc. 

MJDEL NlMBER: 
1152AP7A22PB 

Units S12ecif !cation 

OPER. ·120 days 
TIME 

a Su .. Fi'~. 3 TEMP 
op 

PRESS. ilR Se.e Fi, . 3 A 
psia 

REL. M' I 00""1 .. 
HUM. I 

PUNCTION: CHEM. NR 
Post-accident Monitoring SPRAY 

1CCURACY: 
Spec: t.251 of Span 
Demo: t.251 of Span 

IIJCATION: A i3 -13 ,4(0) 
Aux. Bldg. 

SERVICE: 
Reactor Containment 
Pressure 

RAD. 

AGING 

FLOOD LEVEL ELEV: -21 1 11• sue. 
ABOVE FLOOD LEVEL: X Yes 

No 

'1. 3 XI o ~
LOCA : hS x 18• 
IJO Yr "' 2 li X 1.0 • 

~.8'7 X111, 3 

~ 
4oyr.s. 

NR 

Qualification 
,;> /2. • C"'f S 
Nott T 

-~ec... ;:::.,·7. 3 

- s e..e... l=-13 . 3 .4 

tM' / oo /b 

NR 

-f,c) 'f(.S. 

NR 

Documentation Reference 

S~cit1.cation 

Westinghouse 
Ref. Ltr. No. 
NS-SS-79287 

S'it-w CA. I c.. 
IIR' p .. ,!t'</1.. </'I· Pl:· 

oro-o 

~-
::) lMt 

E.,w. Z.•"t... 
Nit 

D Q$,r;r-f-l •" 
r4 B- D Mo) 

S&ff Cale. 
1.:.1.811& .3t,*'RP-

.Jl.l& 9-
/;J. r <I I,,. YV- U rt..(B) 
- C, 'l-;J-0 

• VE Pc a f. o. lu o. 
3't:SDb 
bc..+/1-- .51-ee.+ 

£.nv. 2one.. 
.IIR-
't:,uc.r,'p+h ... 
,t 8' - /3 .4 ( o ) 

Qualif. 
'=- n 

tlete 1 

~17 

~17 

~11 

Nil_ 
11ft: 

NR 

• 
out-

standinq 
Method Ite.!!!!._ 
T1pc. ,-.._.,+- /LI<>" e... 
NQt.e 1 Nn1io 1 

-.t- ai....c( 1J•°J 

'l'~ ,er/-
Mt .i- None 
a. "',..I ~J,'J 

-r.j P~ -ru.J.--~ None 
t1. "-"I~ -'•'J 

4"t r., pe ~Jf None 

AJf'... 
.M None 

°"1 pe.. TiJl- /\)011 ~ 
r.la:2 t IZF1 t 

IIJ pe.. TeA+- /\J ote.. I ...... 
2 , 

t:tl'\. .. l'j/1~ 

NR None 

NR • Not require,!. All numbers written ln Documentation Reterence Qualification column are idf'ntified in Section 10.S. 
!OTES: 1. Transmitter ls qualified to the requirements of IEF.E-323-1971. At present thf're are no transmitters qual1.fied to 

the requirements of IEEE-32J-1971J. -ro .,1,f,.,·I\ t::'... L/r:> 1 ..-s. /,.P...c.. f-l,,;.1 +r4.11sM,·-iJ.~r iJ +. be.. i'l.c.lvd-<!!c:/ /" VE/J(o~ 

ol'\.,Oil\.~ a..~;"'-~ Svrve..i ll11.l\<..C.. (J(d ~Y-..M, 

10.3-2 

Cfl l() Cfl 
C t1 ::r 
Ii !;cl CD 
Ii I CD 
I<! u, rt 

,i:::,. 

C: w I-' 
~ -..J \,0 

1-'· I 
rt l\J 

,i:::,. 

l\J I-' 
7 

0 
I-' 

1 

,, 
~ 
~ 
~ 

' t 
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SECTION #2 

SPECIFICATIONS, PURCHASE ORDERS, 

VENDOR PROPOSAL 
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NOTES OF TELEPHONE CONVERSATION 
SURRY POWER STATION- UNJTS 1 & 2 

J. 0 . NO. \ '7... ~ :...l G · ;..J ;. 

ETA NO. ;:::; ::::_,--...~~ 

From To 

STONE & WEBSTER ENGINEERING CORPORATION 
Page of 

Call Date: ~ : ··(Jr C:::Z- ' _______ .a.__ _________ _ 

Time : ___ 2.._· ....;l~S ... P ___________ _ 

of VEPCO -----,------------------------------------
'\I ,<..... -i--

/ 

. ~ \ (::7'r•· ~ _,. 'j I~ of S&W 

"X._ G o,.r..,_ L~~ d 0 / I . 
\_.,_ () -:· :'" i"f" ., \ \ ·,"'.-r \._ ~ ..., r ,.,,,' I :, i~) \ 0 f 

.... \ ___,~~----,--~------~·-·-'-~--~· ~'-'~··~· -· --,---------- ----

SUBJECT S-tc tu:. -1', \.\\ u) ~) \ '.r l.. ·~ ~ ... ~;, ·r 
:, / ,r ·-

"\ 

SUMMARY 
\ I , 
;. : r ; ... · .. J 

c..."'' LI 
-_; I\ I<::' 1 .. _., . ' .. ~ 

' . -,1,·i,.;_-_J/ 

- ' - / .;,.._ 

....... 
. ·, I -

\ .. 
' : ~ ._ ,·; .-J . ~ :. 

...... J ':, - ' -
- i .\ 

ACTION REQUIRED __________________________ _ 

F .l'r. Alligood 
11. Bowling 
J-:-fastwea&
VEPCO Proj. Engr. 

G.~ 
H.W. Durk±n--
0, A Piccione 

-B-:-Sbefwooe 
~wn_ 

,) File Job Book 
All Participants 

-"" ; ~ "."'.. C.i·cr :· '.l 1-:,. 
---r·:·;,·.:._. 

(_ ', I.) ,)•~ • .) ',I.J l '1 Z:, .......... 

Proj. Engr. 
Concurrence ---------(required for any changes 

scope or schedule) 



- - GENERAL OFFICES • RICHMOND, VIRGINIA 

--·-
r 

L 

~~, INC. 
1GCO FC~ST AVE. 
RIO?C-i:>1 VA. :?3229 

SUBJECT TO CONDITIONS SPECIFIED BELOW 

PER QUOTATION 
~OUNT flillO. • EQU1$1 Tl ON lltO. WATE•IAI.. ... Q ... lllll.C •j1110M1SCC 

SHIP TO 

ORCER NO, 6 
39306 

OUR PURCHASE ORDER NO. 
AND REQUISITION NO. MUST 
APPEAR ON ALL INVOICES, 
SHIPPING PAPERS. PACK· 
AGES. AND CORRESPOND
ENCES. 

VIRGINIA ELECTRIC AND POWER COMPANY 

1 AT 

.J 

~ PO&R STATICN 
(SEE BEl..O..) 

BILL TO 
VIRGINIA ELECTRIC AND POWER COMPANY 

RICHMOND. VA. 23261 

DAT! 

ZST/? 

--

,70Ns _____ euNOL.ES, _____ ~OXES _____ CRATES _____ esi..s. _________________ _ 

;:..OAD CAR NO. WEIGHT PRO, OR FREIGHT BILL NO, 

:,!"\CEL POST 'R~. 
:At. D~L. 

TRANSPORTATIO:~ INFOP.MATIOr~ 

0 PRcPAID CHARGES $----------------
\ 0 COLLECT CHARGES S-----------------:-

( -----,N""A.,..M..,.,.E""'O""F....,,,c;""'A..,.R"'R""J,..E""R-------- CHARGED TO--------------------
) 

·'"'TE RECEIVED------------------

;,Ec;oRO .11\l..L P.ARTIAL SHIPMENTS ON RF.VERSE SILJE OF NO, 3 
COPY OF THIS ORDER. RECEIVED ev __________________ _ 

~·t".:-,11111·• -":"-~•~T 

i .. 

,. 
ll 

i; 
;, 

!· 
;· 
I 
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; 
I· 

i. 
'. 
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I· 
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i. 
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I ·,. 
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- ...t.,a,-.•. ....... ~ 

I 

t 
t 

VIRGINIA ELECTRIC AND POWER COMPANY 

39306 , ORDER NO. _____ _ 

1 
PACE NO. 

~ i U'J,,.;;flTY ' U~'IT I_ Vt:t-'t.;U • U:S:IT 
'"·.1. REOU:RC1) ·• STOCK NO. OCSC~l?TiON pri,c:: --------------'--~ ---- ---------------------
~~-• ..... "-----'-4__ ~----------)~_: Diffcrc::ti.:cl __ C.:i2_~cit~ncc_/\bsolutc rres~urc ____ 

1 

~_9-~95~. 

__ ! -------+--..fu_-S=--"~~~r.ans::·,i.t t.~.1-_s, _Re sc:;::)l)n t_J._ri~_,_, _ _l-(9_d_ QLJ;g_,____ _ ! 
_I ~- 1

115V.P7t,?.2PB_(:·l.:irJ.-. -~o~. __ PT-L'.-1101A/3_l 201.A,B)__ ~----

1
1 I II I I 

____ 

1 

__ ,2-t ~ : DifJ_g_re_ntL:i_l_C_?J?i:,!CHJ.~1.c.9_1,_~y-~1_ Tr..:ins::,i_t_ter.s ,_ _

1 

$_'J_GC_J __ 

-- 1 1--~: : Rosc::~o'..mt... Inc ......... Hd1.:L~:o_L_.ll.5..2.ULiA2_'.;.I:D_{Ucn.·J;_--! ··----~· ___ _ 

_ _j__ J_I LE"1 ~:;s. LTc(:)'109_,_ 200) _ . I 1-----
___ j_ I J.1:.,,ns~i.tt_e1:!'\ .. !:h_f1_ll _ _ti_<; __ u~I_!=J:i.~ _ __r_g_q .. )it:.cJ!1_\:!.!.U:s ,...' ____ I _______ _ 

1 I : $_pcrificd in tlds rcrulisitJon nncl tc:ihul.n_tcd on! 1 ..... · ___ _ 
J I 

"n,cc. · 



.- - . ,. ..,_ ~-- ·------- ----· 
~ PAGE 7 

rw,i-,-:D:-v-,:-.::,~, ... :,.:-,--:,:,-o"'c"'•--T----------------------------T'-----r...:.;...:_ ___ _ 
t ,; . .., atc.v••lD • .., •• ,. ,,.~ •• ~TION •r .. e& •uic11 

I # --t----"t----t-----------------t----+-----...J 
1 ·:----t-------+-----~-"' .... :.:·"1.:..,~ .. ;.:-;..;'.;,;.~ ! · -~ ..... ., l J h,. car",-., c o(' c: <1"1 i·-; n· · cv.:, 
f , ----.i-----·-r-----...J.-c-~·-~-:::;.:..;.o:-~ - -l ., r t 'h" •·oJ, ,..,..; r: s .... "'; c""'+----i-----+-------.J 

l ,.,., ... 11 • \, . .- ... 

1------;------"t-------+--~,~~a:=::~::::"b,~rl~:!::;:..i!~;-r.c~~=~~j:J~..J-=·~n~~~:-----0----------,-----~ 
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1.0 SCOPE· 

QUALIFICATION TESTS 
FOR ROSEMOUNT 

PRESSURE TRANSMITTER 
MODEL 1152 

RMT Report No. 117145 

The objective of this document is to verify performance of Rosemount 
Model 1152 pressure transmitter under normal operating conditions; during and 
after radiation exposure, seismic events and a loss-of-coolant accident (LOCA). 

The unit was subjected to a series of independent tests in accordance 
with IEEE 323 (1971) and IEEE 344 (1975), which includes aging, radiation, seismic 

vibration and steam-pressure tests. Performance of the transmitter durina the 

test program is described in Section 4.1. 

2.0 INTRODUCTION 
The 1152 differential pressure transmitter is intended for use in 

nuclear power stations and other applications where stringent quality control 
of pressure retaining material and cleanliness are necessary to insure high 
reliability over an extended service life. Typical applications for the 
pressure transmitters are where equipment failure can result in the release 
of radioactive materials. (See specification drawings in Appendix IO. 

This report covers procedures, testing and results for exposure to 
radiation, seismic vibration and steam-pressure conditions performed on a test 
unit, Model 11520PijA22, serial number 090. 

Qualification testing of the 1152 pressure transmitter, serial number 

090, began on January 13, 1975, and was completed on April 9, 1975. 

3.0 REFERENCE DOCUMENTS 

3.1 IEEE 323 (1971) - IEEE Standard for Qualifying Class IE Equipment for 
Nuclear Power Generating Stations. 

3.2 IEEE 344 (1975) - IEEE Recommended practices for Seismic Qualification 
of Class IE Equipment for Nuclear Power Generating Stations. 
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3.3 Rosemount Report 2758 - Seismic Qualification Test for 1151/1152 Pressure 
Transmitter with Stainless Steel Electronic Housing; by Ismail Ismail 

3.4 1152DP specification drawing for differential pressure transmitters. 
1152AP specification drawing for absolute pressure transmitters. 
1152HP specification drawing for high line pressure transmitters 
1152 GP specification drawing for gage pressure transmitters. 

4.0 TEST PROGRAM 

The test unit was first subjected to thermal aging followed by radiation 
exposure of 5.0 x 106 Rads total integrated dose of gamma radiation. The unit was 
recalibrated and then subjected to seismic vibration in each of the three major axes 

independently, while it was pressurized at 60% of full scale. Vibration testing was 
performed with and without the mounting bracket at the .3 11 double amplitude or 3g 
level, over a frequency range of 5-100 Hz. Finally, the unit was subjected to 
sequential pressures of 60 psig, 350°F, dry heat environment for 10 minutes; 70 psig 
316°F, saturated steam environment for 1 hour; 55.4 psig, 303°F, saturated steam 
environment for 7 hours; and 6 psig, 230°F, saturated steam environment for 42 hours. 

· Calibration data was recorded before, durin~ and after each major portion 
of the qualification tests. 

4.1 PERFORMANCE.CRITERIA 

The 1152 pressure transmitter performed to within 2.0% accuracy after 
being subjected to 5 x 106 Rads total integrated dose of gamma radiation. The accuracy 
after recalibration was within:!: 0.25% of the span. Additionally, the transmitter 
remained operable, within the specified accuracy of +0.25%, during and after a seismic 
disturbance in each of the three major axes at the .3 11 double amplitude or 3g level 

over a frequency range of 5-100 Hz, with and ·without the panel mounting bracket. 

Finally, the test unit was exposed to a steam-pressure environment. 
tn cutout drift of 12% of ~p5n occurred during sequential exposure to 60 psig, 350°F 
for 10 minutes; 70 psig, 316°F for 1 hour; 55.4 psig, 303°F for 7 hours; and 6 psig 
230°F for 42 hours. These temperatures are far in excess of the normal operating 
limit of the model 1152 (200 Degrees F) so no performance limit was set. Data was 
taken during the simulated accident temperatures for information only, and are 
proffered in Figure 6. 
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After exposure to the steam-pressure environment, the unit perfonned within an 
~ accuracy better than 1/2% Full Scale. 

5.0 QUALIFICATION TEST 
Type testing of the actual equipment using simulated service conditions 

is the preferred method of the IEEE standards and the procedure used for qualifi
cation requirements of the Rosemount Model 1152 pressure transmitters. Qualification 
is satisfied if the equipment to be tested is aged, subjected to environmental in

fluences, and operated under post-event conditions to provide assurance that all 
such equipment will be able to perform their intended function for the required 

operating time. 
The type test for qualification of the 1152 was a planned sequence of 

test conditions that met or exceeded the expected or specified service conditions 

and took into account both normal and abnormal operation. 

5.1 TEST SEQUENCE 
The test unit was subjected to the following sequence of tests: 

Thermal Aging (Section 5.2) 
Radiation Exposure (Section 5.3) 
Seismic Vibration (Section 5.4) 
Steam-pressure Environment (Section 5.5) 

5.2 AGING 
The transmitter was subjected to two complete thermal cycles from 

100-0-200-100°F, both as a preliminary aging and as an initial bench mark to 
compare with all future test data. 

5.2.1 Test Procedure 
The aging test was performed on the transmitter at Rosemount Inc., Mpls. 

The transmitter was subjected to two complete temperature cycles of 100°F, 0°F, 200°F 
and l00°F. All temperatures were sustained for a minimum of one hour before 
readings were recorded to assure ·that the transmitter was stabilized at that temperature. 
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·e 5.2.2 Test Data 
Table 1: 1st Calibration Data for Aging 

(Duration of the test was approximately 8 hours) 
% Full Temeerature 
Scale 100°F 0°F 200°F 100°F 

b 1. 997 2.003 1.984 · 1. 992 
20 3.590 3.616 3.557 3.585 
40 5. 185 5.222 5. 131 5. 180 
60 6.784 6.828 6.717 6. 778 
80 8.365 8.421 8. 281 8.360 

100 9.985 10.044 9.882 9.978 
Span 7.988 8.041 7.898 7.986 

Table 2: Calibration Check Between Aging Cycles (at 75°F) 

% Full Scale 

!:,e Output 0% 20% 40% 60% 80% 100% 
Voltage (VDC) 2.001 3.598 5. 195 6. 795 8.380 10.001 

Table 3: 2nd Calibration Data for Aging 
(Duration of the test was approximately 8 hours) 

% Full Temperature 
Scale 100°F 0°F 200°F 100°F 

0 2.000 2.014 . 2. 000 2.005 
20 3.592 3.622 3.570 3. 596 
40 5. 185 5. 231 5.142 5. 190 
60 6.783 6.835 6. 725 6.789 
80 8.364 8.425 8.287 8.370 

100 9.984 10.050 9.889 9.990 
Span 7.984 8.036 7 .889 7.985 
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5.2.3 Discussion of Aging Results 
The transmitter exhibited no significant change at any temperature and 

performed satisfactorily within the specification limit during and following approxi
mately sixteen hours of thermal aging. 

5.3 RADIATION 
Radiation testing was perfonned at Isomedix Inc. to find the effects of 

5.0 x 106 Rads total integrated dose of gamma radiation on the performance of the 

1152 pressure transmitter. 

5.3.1 Pre-test 

Table 4: Calibration Data Recorded at Isomedix Inc. Before 
Exposure to Radiation (Room Temperature-in Radiation Cell, 70°F) 

Cl Full Scale 1152 Output (VDC) /C 

0 2.003 
25 3.99'2 
50 5.991 
75 7.970 

100 9.990 
Span 7.987 

5.3.2 Test Procedure 
The test unit was exposed to radiation from cobalt 60, a source of gamma 

rays. Dose rate was 1.0 x 106 Rads per hour for five hours with data recorded every 

hour during radiation exposure. The test was performed in a radiation chamber, in 
air at ambient temperature (70°F) and a slight negative pressure (1/4 11 water). 

Table 5: Data Recorded During Radiation Test at Isomedix 
Of Full Hours of Exeosure IO 

Scale 1 2 3 4 5 

0 1. 941 1.930 1. 930 l. 932 1. 936 
25 3.926 3.918 3.917 3.920 3.925 
50 5.930 5.920 5.920 5.925 5. 931 
75 7. 911 7.900 7.905 7.909 7.914 

100 9.934 9.924 9.927 9.933 9.937 

Span 7.993 7.994 7.997 8.001 8. 001 
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5.3.3 Post-test 
Table 6: Calibration Data after Return to Rosemount following 

the Radiation Test 
0/ Full Temoer:§J:grg_ lo 

Scale 100°F 0°F 200°F 100°F 
0. 1 . 916 1. 927 1.944 1 .. 943 

20 3. 512 3.540 3.515 3.535 
40 5.109 5. 152 5.090 5. 132 
60 6.710 6.760 6.675 6.731 
80 8.295 8.355 8.240 8.314 

100 9.918 9.985 9.843 9.933 
Span 8.002 8.058 7.899 7.990 

5.3.4 Discussion of Radiation Exeosure Results 
The test unit received a total of 5 x 106 Rads total integrated dose of 

gamma radia.tion over a period of five. hours. Maximum changes in output, before 
(Table 3) after (Table 6) and during (Table 5) radiation exposure are as follows: 

Pre to Post During 
Zero Pressure Shift -84mv (1.05%) -7 3mv ( 0. 9~;) max. 

Span Shift +18mv (0.23%) +14mv (0.2~) max. 

Linearity +lmv (0.01%) -3mv (0.04~0 max. 

(0°F-200°F) Zero Temp Coefficient +31mv (0.4%) 

( 0° F-200° F) Span Temp Coefficient - 1 2mv ( 0. 15%) 

From the results, we see that the maximum change was zero shift of 1.05% 

of full scale. This shift is within the performance specification of the trans
mitter, (See Appendix II). N~xt, the transmitter was recalibrated to the original 
output accuracy with the span and zero adjustments provided on the Model 1152. 

This allows for easy maintenance during the projected operating life (40 years) 
of the transmitter. 

5.4 SEISMIC TEST 

Seismic vibration was performed at Rosemount Inc., Mpls., to simulate an 
earthquake disturbance .. A frequency range of 5-14 Hz ~,as covered at .3" D.A. level and 
14-100 Hz at the 3 g level. The test was performed in three major axes independently; 
vertical, horizontal and 90° to horizontal, mounted with and without the panel 
bracket. (See Drawing #1 "Three Axes Orientation and Panel Mounting Bracket"). 
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5. 4.1 Pre-test 
Table 7: Calibration after Radiation and Recalibration 

(Taken at Room Temperature) 
% Full Scale 

0% 20% 40% 60% 80% 100% 
Output 
Voltage up scale 1. 999 3.596 5. 195 6.796 8.381 9.997 
(VDC) down scale 2.000 3.597 5. 196 6.798 8.383 

5.4.2 Test Procedure 
The same transmitter tested previously in radiation was subjected to 

seismic vibration. The unit was pressurized at 60% of full scale (90 inches H20) 
during vibration and a resonant search over a frequency range of 5-14Hz was performed 

at a .3" input and 14-100 Hz at 3 g level. (Frequencies lower than 5 Hz were not 
covered because of the testing machine capability.) .A dwell for a period of 30 seconds 
was performed at each resonant point. If no resonance was found, then dwelling was 

done at frequencies of 10, 20 and 30 Hz. 
Table 8: Hard Mount - No mounting bracket (see Figure 1 in .A.ppendix I ) . 

Double 
Frequency Dwell Amplitude Output 

Axis (Hz) (Sec) or G Level (VDC) Graeh 
Vertical 10 30 ,311 6.798 #1 

20 30 3g 6.797 #1 

30 30 3g 6.798 #1 

Horizontal 10 30 . 311 6.845 #2 

20 30 3g 6.845 #2 
30 30 3g 6.845 #2 

90° To 10 30 . 311 6.795 #3 
Horizontal 20 30 3g 6.795 #3 

30 30 3g 6.795 #3 
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Table 9: Transmitter Mounted with Panel Bracket (See Figure 2, 3 and 4 

in Appendix I ) 

Resonance Double 
Frequency Dwell Amplitude or Output 

Axis (Hz) (Sec) G Level {VDC} Gra12h 

Vertical 68 30 3g 

Horizontal 78 30 3g 
24 30 3g 

90° to 69 30 3g 
Horizontal 61 30 3g 
(outside 22 30 3g 
bracket) 

90° to. 52 30 3g 
Horizontal 26 30 3g 
(inside 
bracket) 

(refer to pictures and graphs in Appendix I ) 
* Statii head effect 

5.4.3 Post-test 

6.797 

6.747 * 

6.749 * 

6.797 
6.797 

6.797 

6.797 
6.797 

Table 10: Calibration at Room Temperature After Vibration 
% Full Scale 

0% 
Output 

Voltage up scale 1.999 
(VDC) down· scale 2.001 

20% 

3.595 

3.597 

5.4.4 Discussion of Seismic Vibration Results 

40% 

5. 196 
5.202 

60% 

6.801 
6.802 

80% 

8.385 
8.388 

#4 

JI'" 1T:, 

#5 

#6 
#6 

#6 

#7 
#7 

100~ 

10.000 

There was no resonance at any frequency in the range of 5-100 Hz at the 
.3 11 double amplitude or 3g level when the transmitter was hard mounted (no mounting 
bracket) in the vertical, horizontal and 90° to the horizontal positions. 

On the other hand, there was resonance when the panel mounting bracket was 
used in the positions mentioned above. All resonances were dwe11ed at for 30 seconds 
with no significant change in the transmitter readings. Strip chart records demon
strated that there was no shift during seismic vibration and the data in Tables 7 
and 10 shows there was a negligible calibration change from before to after seismic 
testing. 
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The 92 option (stainless steel electronics housing rather than aluminum) was 
... vibration tested as documented in RMT Report 2758 and ~mmarized in Appendix II. Subse

quent to this Qualification Report, A random multi-frequency test was successfully 
conducted at Wyle Laboratories on a different 1152 test unit. One is referred to RMT 
Report 127516 for details of this testing; a brief surrunary appears in Appendix n. 

5.5 STEAM PRESSURE 

Steam pressure testing was performed at Rosemount, Inc., Minneapolis. The test 

demonstrated that the test unit is capable of operating in the steam pressure environment 

of a simulated loss-of-coolant accident and will continue to operate in the post accident 
period. 

5.5.l 

·e 
5.5.2 

Pre-test 
Table II: Calibrati6n Check (unit installed in steam chamber) 

0% 

Output 
Voltage up scale 1.998 

(VDC) down scale · 2.002 

Test Procedure 

Before Steam-Pressure Test 

% Full Scale 

2M 4M 6M BM 

3.598 
3.599 

5 .198 

5.199 

'6. 798 

6.800 

8.384 

8.385 

l 00% 

l O. 001 

Tested the same transmitter that was exposed to radjation and seismic tests. 
The transmitter was installed in a steam autoclave with a pressure input line connected 

to the high side of the 1152 and the low side vented to the outside atmosphere. (Refer 

to Figure 5 in the App-2ndi x I . The electrical wiring was connected to the signal 

terminals of the housing and a pressure tight conduit connection from the housing through 

the autoclave wall was used to prevent the terminal side from filling with condensed water. 
The steam generator used can only provide saturated steam. Thus, because of the difti~ulty 

in supplying super heated steam at 60 psig, auxiliary heaters and dry air were used to raise 
the chamber temperature to 350°F in five minutes. The following sequence was then followed: 

RMT REPORT 117415 

Temperature 

350°F 
316°F 
303°F 
230°F 

Pressure 
60 psig 
70 psig 
55.4 psig 
6 psig 

Hold Time 
10 minutes 

1 hour 
7 hours 

42 hours 

-9-

Steam 
Environment 
Dry 

Saturated 
Saturated 
Saturated 



5.5.3 

(Refer to Figu~e 6 in Appendix I , 1152 Steam-pressure: Output vs Time). 

Table 12: Calibration Check during Steam-pressure Test (at 230°F) 
(Data was recorded 40.5 hours after the start of the 50 hour steam-pressure 
test) 

Output 
Voltage 

(VDC) 

0% 20% 

2.101 3.662 

% Full Scale 
40% 60% 

5.220 6.783 

80% 100% 

8.314 9.782 

Post Test 
Table 13: 1st Calibration Data After Steam-Pressure Test Unit at> 200°F 

(5 minutes after test). 

Output 
Voltage 

(VDC) 

0% 20% 

2.117 3.650 

% Full Scale 
40% 60% 80% 100% 

5.220 6.784 8.293 9.872 

Table 14: 2nd Calibration Data after Steam-Pressure Test 
(Data taken after return to room temperature~ 75°F) 

% Full Scale 

0% 
Output 
Voltage up scale 2.041 
(VDC) down scale 2.043 

20% 

3.639 
3.640 

40% 

5.240 
5.240 

60% 

6.843 
6.847 

80% 

8.430 
8.431 

100% 

10. 036 

Table JS; 3rd Calibration check after Steam-pressure 

% Full 
Scale 

0 

20 
40 
60 
80 

100 
Span 

Temperature (°F) 
Room Temp 100° 0° 

2.045 2.047 2.075 
3.644 j,642 3.676 
5.245 5.238 
6.846 6.838 
8.431 8.421 

10.038 10.026 
7.993 7.979 

5.276 
6.875 
8. 461 

10.060 
7.985 

200° 
2.060 
3.630 
5.203 
6.788 
8.349 

100° 
2.044 
3.639 
5.236 
6.836 
8.418 

9.939 10.022 
7.879 7.978 

RMT Report 117415 
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5.5.4 Discussion of Steam-Pressure Test Results 
Comparison of data before and after steam testing shows an increase· 

shift at all pressures. However, the shift was l/2% full scale between the 
readings on tables 11 and 15 at room temperature. 

6.0 CONCLUSION 
All qualification tests for radiation, seismic vibration, and steam-

pressure were passed by the ll52DP test transmitter. The 1152DP (differential 
pressure) is representative of the other models of pressure transmitters AP (absolute), 
GP (gage) and HP (highline) in mechanical and electrical features. The only differences 
in the varies models is the input (pressure) and output (electrical) relationships. 
These are primarily calibration differences; not influencing qualification capability. 

The output option D differs physically from the A option by a slightly 
different amplifier printed wire board assembly. The D option amplifier board was 
tested independently in radiation and has passed the same levels as described in 
Section 5.3. 

Similarly, the 1152 transmitter is mechanically identical to the 1151 model. 
The 1152 has the requirements of material traceability of pressure retaining parts 
and the use of non-Teflon wire in its assembly. The 1151 also has DP, AP, GP, HP and 
pressure transmitters that are qualified by similarity to the 1152 DP test transmitter, 
except for radiation levels. 

RMT Report 117415 
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7.0 APPENDIX I 

• 
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Figure 1 
Seismic Vibration: 90° to horizontal, hard mount - no bracket, refer to Graph #3 . 

• 
f. 

Figure 2 
Seismic Vibration: Vertical, bracket mount, refer to Graph #4 

e RMT Report 117415 Appendix I Page 22 



•••• 

e 

Figure 3 

F 

- i 

! 

. ... .. 
-

. }\ 'A'~t;.! e1-· 
~~.\ ~--1. ~.,'. r1 , .. ·, \. .'- ~~ " \ 

~- -- '., ·,. -:~ ~ ~ i .. 

j \. (· - - ; '-w ·: 
.1· • '· •.._ "~ I . ,-/. / \ 1~-~,,,-~~--J~ [\.. I 

:I O O (7, f, 1f>. !J _._j_ !' . 
i _._.;s/ 0 \) ... --... -! -· 

\ . 0 _:. .. <. 1 
. .- . . ·: .. - -~~---··· -~ "-- •·. __;,,,- - -. . ·- ' . ~ -

,,,.- ........... __... ~- . ~ . . .. v ~__..,....-- / .:. ~'-~ 'l 

I 

·\ 
l 
• 

• • i I 
i .• 
I 

i ; '\ t ! ,:·· 1' I t .\ j 
---- --···-··· Jt .. 

I / . ' •• \ 
: t· -
[~.~-------- __ ._,----~"-·------ -

Seismic.Vibration~ 90° to horizontal, outside mounting bracket, refer to Graph #6. 

Figure 4 

Seismic Vibration: 90° to horizontal, inside mounting bracket, refer to Graph #7. 
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DESCRIPTION 

Digital Multimeter 

Power Supply 

Vacuum Tube Voltmeter 

Logarithmic Converter 

Vibration System 

X-Y Recorder 

Resistance Box 

Digital Multimeter 

Pressure Tester 

Signal Cond. Amplifier 

Tracking Filter 

Charge Amplifier 

Fixture 

Power Supply 

Potentiometer 

Triple Beam Balance 

Speedomax Recorder-Azar 

e· 
EQUIPMENT LIST 

Serial 
Number 

MFGR MODEL RANGE 
::,ystron u-10DOVDC; 0-lOOOVAL 
Donner 7205 0- lOMn; 0- lAmp 

___ V.llillAI.l l~J H~T FOIITPt< ENl I ISI 
Kepco --- 0-40V 

HP 001-33143 lmv-300V RMS 
• UU l to 1 V AL , .UUJlb 

HP 561 to 3.16 DC 
Unholtz 
Dickie NA 10 

HP 806-03398 0-50 V/inch 
l'.UUn + REC NA soon 

Fluke 51412 0-lOOOV DC 
Mans tl e 1c1 
& Green 67818 0-831 11 H?O 
unno1tz 
Dickie 340 2Hz to 30KHz 
Unholtz 
Dickie 239 5Hz-5KHz 
Unholtz 
Dickie 390 20Hz to lOOHz 

RMT --- ---
S.1£/\M:-P..R[S.SURLE( WPMENT .. USJ 

--- --- Set for 30V 

L & N 1606954 -11 lOlMV 

Cha us None 0-2610 grams 

L & N 68-581'1'l-l-1 0-lOOMV 

e' 

CAUB. 
FREQ• 

ACCURACY (MOS.) 
±.02% Rdg; ±1% Rdg 
±1% Rdg 3 

--- As used 

±2% 3 

±0.Sdb 6 

10 1 

0.2% of full scale 6 

.01% 12 

±.03% of range 3 

0.025% 12 

±5% 3 

±.5DB ±.3%FS 3 

10 6 

--- ---

--- As used 

±.05% 4 
I 0-10 gr; -.2 gram 
I 10-2610 gri ± l gr. 3 

I oo) 6 

., •. , .......... 1. 
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ITEM DESCRIPTION 

18 Recorder 

19 Pressure Tester 

20 Digital Voltmeter 

21 Pressure GaQe 400# 

22 Resistance Box 

23 Type K Thermocouple 

TABLE EQUIPMENT LIST 

CAUB. 
FREQ• 

MFGR MODEL RANGE ACCURACY (MOS.) 

HP 903A08223 10 10 6 
Mans fl e Id 
& Green 67818 0-831 11 H20 0.025% 12 

1J-TOUUV TIC; 1-lUKU ±.Ulto Kdg uc;±.USX,l<dgl1 
Fluke 77420 0-300V AC ±1% Rdg AC 3 

U.S. GaQe --- 5 to 40011 +5# 12 
200 ohms 

RMT NA 500 ohms ±.02% 2 

--- --- --- --- ---
RADIATION EQl IPMENT LIST 

Power and P ressure Sourc1 in console built by Ro'. emount. 

Power Suppl y set for 30 ' DC. 

Load Resist or 500 ohm ( c, librated at 500.08 ohm) 

Pressure fr om six inch b ,11 ows. 

Calibrated model 1151 DP A24, cell Serial No. 44 39755. 

1 , I f ,,~ .I .. , 
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4 • SPECIF ICA Tl'J'IS 

, .. "'lit' IIU 41U•f"Nll•I prenure tr•1•ltt•r It 111 .. 
ll,.:d .. for yq 111 11ucl11r IO'.-•r lllllCl"t 111d othrr lftinliCl-
11 ... 1 ..,..,.. 1tri"01"t '"'"" c:mtrol of 11rwuu,.. "ta1-.1.,, •tt,,,,. ,,,..,""""· anti Ultl) .,... N(HUf'Y te '",.,,.. 
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SEISMIC TESTING 1151/1152 TRANSMITTER 
WITH 

STAINLESS STEEL ELECTRONIC HOUSING 
(Summary of Report 2758) 

The testing consisted of six separate test configurations: rigidly mounted 

t~d panel bracket (PB option) mounted in each of three orthogonal axes. The 

manner of test was to perform sinusoidal frequency sweeps from 5 - 70 Hz for 

each configuration at levels of .5, 1, 3, and 4 g's. These frequency sweeps 

were for a duration of approximately 4 minutes each. If resonance was found, 

the frequency of maximum resonance was dwelled at for an additional thirty 

seconds. Following these series of frequency sweeps, each configuration was 

vibrated for 2 minutes at 10 Hz and 4 g's for fragility investigation. 

During the frequency sweeps at various g-levels the test specimen demonstrated 

sufficient integrity to withstand without comprimise of structure or electrical 

function the described environment. However, during the 2 minute dwell at 4 g's 

in the X-axis configuration (after 4 g/2minute dwell in the Z-axis) a crack 

started to show in the panel bracket. Because of this, a fragility limit of 

3 g's is established for the transmitter/bracket assembly. In the case of the 

panel mounting configuration, resonance was found at 25, 50, and 29 Hertz for 

the x, y, and z axis, respectively. 
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RANDOM MULTI-FREQUENCY SEISMIC TESTING 
(Summary of Report 127516) 

Two DP transmitters with aluminum housing were tested by Wyle Laboratories. Each was 
submitted to two different test series. The first was a biaxial test series and the 
second v1as a psuedo-biaxial 11 fagility 11 test series. All vibration v,as random multi
frequency input motion. One transmitter was a model 1151 the other was a model 1152; 
mechanical features of the two are identical for seismic considerations. The test units 
were powered continuously and were pressurized at approximately 50% full scale. 

During the biaxial testing, the test specimens were subjected to horizontal/vertical and 

lateral/vertical phase incoherent inputs of random motion; consisting of frequencies 
spaced one-third octave apart over the frequency range of l Hz to 31 .6 Hz. A ~inimum of 
five biaxial tests at one-half level followed by a full level test, each of 30 seconds 
duration, \vas performed in both the horizontal/vertical and lateral/vertical orientations. 
The full level test exceeded a response spectrum defined by the following, at three per
cent damping: 1 Hz, .5 g; 3 Hz, 1.5 g; 3.5 to 6 Hz, 2.7 g; 10 Hz, lg; 30 Hz, .5 g. 
Both transmitters were mounted with the Rosemount panel bracket (PB option). 

',.Fragility testing was done on a long stroke ,single axis machine inclined 45° to the 
· horizontal. One transmitter, the model 1151, was mounted using the panel bracket (PB); 

the other, model 1152, was rigidly mounted. The specimens were mounted with their longi
tudinal axis parallel to the horizontal and the input motion was inclined at 45° to the 
horizontal. The specimens were tested in the vertical and first horizontal axis simul

taneously, and then the fixturing was rotated 90° and the test repeated for the vertical 
and second horizontal axis. This was repeated until all four principle horizontal direc
tions were tested. Input motion along the 45° inclined axis was analyzed at a 5% damping 
value. The response spectrum for this table motion exceeds a curve defined by the follow
ing: 3 g, 1 Hz; 15 g, 3 Hz to 40 Hz. Horizontal and vertical components can be determined 

by dividing by the square root of 2. 

It was demonstrated that models 1151 and 1152 possessed sufficient integrity to withstand, 
without comprirnise of structures or electrical functions, the described simulated seismic 
environment. And, although a slight amplification did occur at three Hertz durinc the 

biaxial testing, no significant resonance was found below 5 Hertz. This is ~dditionally 
demonstrated by the fragility test data. 
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YE-VMS-2 OOC- 1 
YE-Vt,'1..S-200C-2 
YE-Vtt.iS-2 0 lA-1 
Y .E.-VMS - 2 0 1 l-. - 2 
YE-VMS-lOlB-1 
YE-VMS-lOlB-2 

CONCLUSION SECTION 

2 273Af~2 0 
2273AM20 
2273AM20 
2273AM20 
2273AM20 
2273AM20 

10.3-13 
10.3-14 
10.3-15 
10.3-16 
10.3-17 
lU.3-18 

The monitoring equipment is currently in the process of being 
qualified to the requirements of I~E~ 323-1974. The information 
on the wonrnheets is the levels to which the egu1.pmern:. will. bE: 
tested. The test report is due by December 31 , 1~ 8 1. 

q. Endevco Supplied Cable - Acoustical MOnitoring Equipment 

Pla.""lt ID No. 

Low Noise Cable 

Model 

3075.M6 

Wcr}~sheet. Paae Nu. 

10.3-1~ 

Tne cable is currently in the process of neing qualified to the 
requirements of Il:..EE 323-1974. Tne informa.:.ion on the works.tlee"t.. 
reflects the le:vels to which the eguipment will .De tested. 'I'ne 
test report is due by December 31, 1981. 

5. Rosemount 1nc. - Pressure Transmitters 

Pla.""lt ID Nu. 

PT-LM- .20 1/l. 
PT-:-LM-201B 

Model 

1152AP7A22PB 
115LAP7A22PB 

Worksheet Page No. 

10.3-1 
10. 3-:.t: 

Transmitters t~st docmnentation is presently being upgraded trom 
I~Li.. 323-1~71 to I.i:..EE 323-1974. 

6. Valcor - Solenoid Operated Valves 

Plant ID No. .Model Worxshee:t Paqe No. 

TV-.SS-202A V526-5b83-19 10.3-32 
TV-SS-202B VS.26-5683-19 10.3-33 
TV-SS-20flA V526-5683-19 10.3-34 
TV-SS-20bB V526-5683-19 l0.3-35 
HCV-SS-201D V526-Sb83-19 10.3-36 
HCV-SS-202.P-. V526-5683-19 10.:;-37 
HCV-SS-.:tOOA V526-5683-19 10.3-3ts 
HCV-SS-200.E:i V52b-5b83-19 10.3-39 
TV-SS-203A V526-5683-19 10.3-40 
TV-SS-203B V526-5683-1Y 10.3-41 
S2-XC.."V-24U 11. V526-5683-19 10.3-6:t 
S2-XCV-2401B V526-5683-19 10 • .3-ti3 
S2-XCV-2422A · V5:t6-56i:S3-19 10.3-o .. 
S2-XC.V-24L2B V52b-5683-19 10.3-b5 
TV-GW-200 V5:l6-5695-31 10.3-?6 
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