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File 4.1

Mr. A, L. Parrish, III
Manager, Multiple Power Projects
Virginia Electric & Power Co.
P.O. Box 564
‘Richmond, VA 23204
Attention: .J. E. Wroniewicz
Subject: Surry Unit 2 Transmittal of Qualification

Review Package No. QDR-5437-241-01 for GEED

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 sufficient justification for aging is
not provided we recommend including these transn1tters in
ain 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.

Very truly yours,

R. C. Wilson
Project Manager

cc: -N.-Garg, -w/ene.
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
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ROSEMOUNT TRANSMITTERS

MODEL NO. 1152DP&AP

(PT-LM-201A,PT-LM-201B)
Surry Unit 2

QDR-5437-241-01

SECTION #1

COMPLETE CHECKLIST,
FPIGURES, & WORKSHEETS
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' { Rev | Date By Tarr |
|
; i
} 3
Porm QDR-B/CJ./BO | Sheet 1 g
Client 1IC: ircinia Eleﬁtrzc & Power Ccmoanv QDR-5437 - 241-01
Plant: Surrv Unit 2
Qualification Document Review
Checklist
Review for: DOR Guidelines D WOREG-0588 [ X
1. Nare of the Reviewer Manhar Patel Date: 2-17-82
2. Eguipment Covered: Rosemcunt Transmitters Model No,1152DP&AP

3. Equipment Tag No(s).: PT-ILM-201A, PT-IM-201B

. YES ! NO| NA | Pace Ref

4. Does the report addrees all of the ¥ EEQ- §2;035392'
Class 1E equipment in this category Sect. €T F Wornd
lzsted in the master IE ecuzpmeﬂt sheet #10.3-1§2
list

*Z. Is the report traceable to the pliant X Attachment #1
eguipzent?

*6. Does the repert specify an acceptance X Ref. Repor:t #¢,

iteria for ecu‘pme“. perfocrmance? Page 2,5ec.4.1,
& Attachmcw; £

€7, was a base line test dcne to estab- X Ref, Renort %6,
lisk the refarence bzsis? . Page 3,Sec.5.2

*g, Do the maximum and/or accident X Attach. #1,Fig. 2
terxperature andé precsure used in the & 3A & Sec. £.3
tegt envelope thcse for the plant? of Reference f6
(Table 1) :

S. Are thermezl aging parameters chesen ¥ Attach. #1 & Sec.
ané used in the tests supported by 5.2 of Ref. Report
adeguate documentation or references? #E
Kote: Aging times less thar 100 brs

not acceptakle,

*10. Is radiation aging addressed? (Test X Ref. Report #6,
or analysis, 1If analysis, is adequate Page 5, Sez. 5.3
édocumentation provided?)

11, Does the radiation dose profile, i.e., | X Attach. #1 and
integrated dose for normal operations worksheet nes.
ané accident for the plant, fall with- 10.3.1 and 10.3.2

- in the envelope used in qualifications?

BOTZ: Asterisk * indicates items applicable
te DOR quifelines. )

NS CORPOSATION |




B SEY L R L RN
'

Rev Date Bv ADPP
Forr QDR-3/01/80 Sheet 2
Cliers ID: ’irginia Electric & Power Company QDR =-5437-241-01
‘ Plant: Surry Unit 2
'Yes | Kc! KA|! Page Ref,
*12a. Does the total integratec dose .
include Beta radiation? b Transmitters are
b. If not is there an anaiysis for this? x |lcocated outside
c. Is it required? X the containment
13. Was humidity aging considered? X Ref. Report #6,
(ot reguired for catles.) Sec.5.5&Attach.#1
14. Wwas vibraticn (ambient) aging X
addressed?
*15, wWas mechanical and/or electrical X

' cycling addressed?

*16. Do the DBE test paraveters meet X Attach. #1, Fia. 2
gi.ezcgedathose given in thehspec- & 3A and Sec. 5.5
ification? Make‘a copY gf_tue 0f Reference Repori
temperature envelcpe used in the £6
tect and superimpose it on the ‘
reguired environmental envelope.

Assure thast deviations between the
two are justified in the report,
i7. Does DRI texperature envelope used X
. in the tes: contain the double pezk
reguired by IEEE-323-747
c e mna v .
*18. Does the DET qualification incluce ¥ . :
chemical spray? (Test or analysis) Transmitters are
located cutside the
1¢. Does the spray concentration used X |lcontainment & work-
in tests meet or exceed these to be sheet #10.2-1 &
used for the plant? - 10.3-2
20. Wasg the spray testing dene while X
under the exiremes of pressure and
texperature?
*21. Are the m2rgins used in DEZ test % R .
parameters defined? Attachment #1, Sec.
5.3 thru 5.5 of
22. Do the margins cornforns to those % Ref. Report #6
required by IFP2-323-1974 and any
sppiicable daughter standard for this
eguipnent?
"’ NJUE COSRSORATION
R I % >



Rev Date By ATV

rore QDR-3,'°1/80 ' Sheat 3
Client ID: Virciria Elecuric & Power Company CDR-~-%2437 -241-01
‘ Flanz: Surry Unit 2
Yes | Ro | M | Fage Ref,

*23. Did the specificetion provide the X Worksheets 10.3.1
required cpe&at‘ng time for the and 10.3.2
equipment in the DEEI or other
specified harsh environment?

*24, Does the test operating time under x Attachment #1
the harsh ervironment egual oI
excees that in the eguiprent
scecificaticn? Assure that ade-
quate sustification is provided
for deviation. .

*25, Does the stecification call out the X |Worksheet XNo.
submergence reguiredents if any? 10.3.1 & 10.3.

*26. -Does the test program incl lude stbmer- b ¢

gence tests? If not assume that the
justificaticn is provided.

).

*27. Is the accuracy demo s'fa*eé during bt Ref. Report #6,
teszing ecu2l to or bet than Sec. 5 & Attach
that sgec‘f‘ed’ 1

.  *28. Are the mounting anc ins:allation h 4 Attachment #1
interfaczes veed in the test u-;g-

uration similar to those Lsec in the
piant?

29, Was the tec: measuring equipment (TME) X n
calibration adéressed in the report? of Ref. E

ana

30. Does it specify that tre calibration N
of the TME is traceable to NBS or
cther secondary standacds?

31. Was the seismic testing/analysis dcne X
on aced component or equipment?

i

. t
32. Did the s=ismic testing/analysis X ;
address effects of age? {

|

33. Does the seiszic tes:t response and/ ¥
. or eriteria used envelope the re- A
quired response spec:rz for the |
p.ant?

NUS CTREDRATION



Porm QDR-3/01/BC
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*34.

[
L 7Y,
wm

*3E.

*39.
*40.

*l.

Serry Unit 2

Fkev Date Bv ApD

ent ID: Vircinia Electric & Fower Ccmpany

“lYes ! me

Sheet ¢
QDE -5427% 241-01

RA | Pace Ref,

Wag the same test specimen subiject
to the entire test seguence? (In-
cluding acing tests? - NUREG 0%88;

Compare the dlock diagram for this
repcrt acgainst the one you have pre-
taregd from vour understandéinc cf what
test and procedures are requirec as
per IEEE- 322-1%74 anéd any applicadble
davchter standaré for this eguipment,
Do you beliave the report meets the
intent of these standards:

ied life (QL) explicitly
this informasion in the
pment list.

52
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cing tests/analvsis results
the QL conclusion and is

e documentation provided to
this conclusion?

Tt

Review the test results on & relative
comparison basis (i.e.,, performance
parazetezrs of the base line tests
versus these during the various tests),
Was there any major édiscrepancy?

If so, was it satisfactorily explained
in the repcrt?

Are maintenance recuirements and com-
ponent replacement intervals specified?

Eave vou conpared maintenance and re-

Piacenent reguirezents to those in the

standard instruction/maintenance

panuals ané identified any special
tems in Table 27

X

A

Page 3, Eec.
& 5.5.2

D

Figures 1 zan

-

Attach. #£3

(JJ

Sec. 5.3.4 of
Revort #6 and

Ref, Report i€,

5.1

-~

Z

m

I-1y

Rerert #6 &

“t

Attachment

Sec. 5.2 cof reZ,

Attachment %2

NUS CTRPORATION



Porm QCR-3/01/80 st
Client ID: Virginia Electric & Power Conmpany QT

kev Date Bv App

Plant: Surry Unit 2

PN

List all the reference documents used for this review byv
their titles and identification ne.,, with their recigior
level and date

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

2) NUREG-0588 - Interim Staff Position orn Environmental
Qualification of Safetv=-Related Electrical Eguipmert.

|_J

3} IE Bulletin 79-C1B - TMI Review FResponse Submittsz
dated Feb. 1, 1981 Worksheet Nos. 10.3-1 & 16.3-2.

4) Environmental Zone Description, dated 2ug. 24, 1982
i 2

VEPCO Surry Power Station Units 1 &

5) VEPCO Purchase Order No. 39306 dated Mav 17, 1980 for
Differential Caracitance Absclute Pressure Transmitters

6) (Reference Repcrt No. €} Qualification Te
mount Pressure Transmitters Mogel 1152,
117415, Rev. B,dated Oct. 26, 187¢6.

ts for Rose-
T Report No.



ey, Dzted
Sheest 6
QODHFE-5437

Surry Unit 2

ROSEMOUNT TRANEMITTERS MODEL NO. 1152 AFP
; i
! g DOCUMEKT REFEREZKCE
PRLREMEITER ! SPECITIED i QUALIFIED PECIFIED QUALIFIED
¢ ! '
| ! I
| ;
| ; kef. report 36
i W Ref. Ltr Sec. 5.5.2 and
No NK-358~ i 2ttach. ,
OFPERELTING avs ays it o ; =
TIME | [ this QDR
1 ; |
Accdt: 205°F S&W Cailc. ! Ref. Report !
Max. 12846.44-PE-| $6, Section |
MEPERATURS Normal:100°F 350°F Max.! 050-0 b 5.5.2
1 ‘ ;
' § i i
-+ I § :
Eccdat: 15.2 :
i psia 84.7 psia SAME ? SEME
FRESSURE | Max. |
E :
| i ,
L | | L
Accdt: 100% | i | SAME & Attach,
RELATIVE ) ) 100% | SAME t£1, Quest. 13
EUMIDITY Normel: NC* tof this QDR ‘
i : :
i .
|
i 1
40 Yrs: S&W Calc. ERef Report
- 4.87x10 ‘ 12846.44-TR |6, Section |
RADIZTION Accdt: c 5.x10" (B)—O43‘O ; 5.3 %
9.3x%10" | ;
§ ;j €
1 ' f
; Env. Zone ;
! Descripticn :
; SUBMERGENCE NR NR Table AE-132 NR f
f (0)
J
Iy
KE = Not Reguired

NC = Not Calculated




Rev

Date By
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rorm CDR-3/01/&0

Clienz ID: Virginia Electric & Power Company
. Pilant: Surrv Unit 2
Table 2
Spacisgl Reculrements
1. Maintenance Recuirements/Intervals
1) Consult manufacturer's recommendations
maintenance manual.
2) These transmitters are recommended for
on going aging surveillance progrem

Sheet 7
QDR -5437-241-01

as sated in hi

[
n

-
3
0
[
o
n
}os
O
’.l
o
m

2. Replzcement Recquirements/Intervals
1) 2As we calculated the 18 month life of these transmitters
we recommend to inspect and conduct usual tests during
each refueling curace for anv reguired rerlacement.
. 2. S<orace Recuiremente? .
N/A
4, Installaticn Reguirementst*

None special

sarplies to spare parts and replacezent ornly fer

NS CORPOD=RATION




Py Date Bv ApD

Shees §

O

Porn Q p-3/01/8

Client ID: vVirginia Electric & Power CompanvV QDF -5427 - 241-01
Pilant: serry - Unit 2
QUALIFICATIOR REPORT REVIEZW SUMMART
1. Eguipment Qualification Reviewed: pualificatior Tects Repor:
#117415, Rev, B for Rosemount Pressure Trangrit+er NModel
1152, dated Qct, 26. 1976
2. Status oI Qualificati orés:
by Recorls identified (Fu‘l/?a:i‘al\ cotaines (Full/Parzial’,
ané review (Full/Partial) summarized ongDI-3/01-€80 forms.
The following adél tlona‘ documents have been reguecgted:
1. 2.
z. 4.
E. €.
X rolleowing areas/documents guire acdiitiznal review:
Vendors New Aging
1.  Test Parameters 2.
2. 4.
. €.
ther comments on status cf cqualification recoris:

3, Status of Quzlification

¥  Bouipment gqualification meets the guidance cf NTREG-
pees For additional comments and recommendations,
see section 5.

X A2
tien st
attached,

itional evaluation is needed to justify
Details of additicnal evzluat
Lty the re-ﬂm:endaticns
ulc be per-

Qualification tests consistent w

of NOREG-(05&8
formed on the

for Category 1 egui pme -t sho
ecuipment.

NUE STRPORATION




Porz QDR-3/01/B0 Sheet O
Client ID: Vircinia Blectric & Power Company QDR ~542%-241-01
Plant: Surzy Unit 2

Eguiprment should be relocated to an area where it will
not be exposed to a harsh environment.

Other recommendations:

€. Aé3itiorme. Comments./Recommeniations

1) Rosemount tested model no. 1152 transmitters ir 1975 per
IEEE-323, 1971 and now is committed to retest them t
gualify per IEEE-323-1974.

o

Iritially Rosemount tested these transmi rs for two
cycles (100°-0°-200°-1CC°F} of eight hou each which
is not enough to establish a gualified life of 40 vyrs.
We are unable to justify more than 18 months life even
after taking the credit from extended steam pressure
test (See Question 9 in Attachment $#1). Hence we
recommend including these transmitters in an ongoinc
aging surveillance program.

2) For additicnal comments see attachmsnt no. 1.

Environmentazl qualification docuzents for the eguipment identi-_
fied herein have been reviewed ané Jdetermined to be adeguate anc
auditatle.
Prepared by: 1. N. Patel ‘23722;7 Date: 4/7/82
o’ T .
Certified by: R. J. Bell £ fi. /D pate: 4/20/82
v v
e
Date:

NS CTRPORATION




Sheet 10
ODR-5427~-241-01
Surry Unit 2

Question Nos. 4 & 5

System component evaluation worksheets for FT-LM-101A and 101EB
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

traceeble to the plant eguipment.

Per reference report no. 6, sec. 4.1 on page 2 satisfactorvy
er an

performance criteria is based on:

(1) Performed within 2.0% accuracy after being subjected to
5%106 gamma radiation dose. The accuracy after recalibra-
tion was within #0.25% of the span.

{2} Remained operable, within 20.25% accuracy when subjected
to seismic disturbance cf 3¢ level over a range of 5-100 Ez.

(3} Performec within an eccuracv better than 1/2% full scale
after exposure to steam pressure envircnment.

Question Nos. 8, 16 & 24

As shown in Figures 3 & 22 Rosemount concducted & steam prescsure

test for 50 hours (Sec. 5.5 of Ref. report no. 6) which envelors

the reguired one hour plant HELB conditio Hence the conducted
test is considered more severe and the arsm1+te:s are cualified

for HELR conditions.

Cuestion Nos. §, 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 wvendor gualified these trans-
mitters per IEEE-323-1971 in the past and is committed to
conduct additional tests to gualify them per IEEE-323-1974 byv
the end of 1982.

At this time even though we take credit for the extended steam
pressure test we are unable to gualify these transmitters for
more than 18 months (see the analysis below). Hence we recom-
mend including these transmitters in an ongoing aging surveil-
lance pogram to extend the gualified life till Rosemount com-
pletes the tests per IEEE-3232-1974 and a new cualified life is
established.

NUS CORPORATION




Sheet 11
QDR-5437-241-01
Surry Unit 2

ATTACHEMENT £1

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

Aralveis for Qualified LiZfe:

Follcwing tests were considereé:

i) Thermal aging test: 2 cycles (100°-0°-200°-100°F; 2 hrs
each,per Sec. 5.2 of Rei. #6) cof 8 hrs each. Out of this
test only four hours at 200°F are considerec bacause othax
temperature values are lower than the plant ambient temp-
erature.

Lpplying Arrhenius eguation:

-
S g Ty
i C e e legz
*x L.
4
TL = Life @ ambient temperature = 100°F - Z11°FK
1
Ty = 4 hre. € 200°F = 366°K
= 31i°%1
Tl 311i°:
T, = 366°K
<
¢ = 0.7 {(See note below)

Substituting the values and solving:

T. = 203 hours.
~1

ii) Credit from extended steam pressure test:

In the following calculations the first cne hour
fig. 3) of the test which envelops the plant HELE condi-
tions is not considered.

a) Test profile FG:
T, = 100°F = 311°K
T, = 303°F = 424°K
Tx = 7 hrs.
T, = to be calculated

f & XK are same as in (1)

NUS CORPIORATICN



Sheet 12
QDR-5437-241-01
Surry Unit 2

LTTACHMENT £1

jay
3
= 0
I—J - M

b

Q
oo
o]

[
+3

td

Question Nos., 9, 36 & 37 (Cont'd)
Substituting thess velues in Arrhenius eguation and
solving:

TL- = 7,386 hrs.
b) Test FProfile HI:
Tl = 100°F - 311°K
T2 = 230°F = 383°K
T = 42 hrs.
X
T. = to be calculated
)

¢ & K are sane

Substituting these values in Arrhenius eguation and
. sclving:
T, = 5,699 hrs
s
2
combining the results from (i) and (ii) zbove the totzl
fied life = 203 + 7,386 + 5,699 = 13288 hrs = 1,5 vrs.

2nd Para, Page 83 o©of Rosemount Report No. 57820 in QODR-
5437-12-01 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 energyv is provided in a mili-
tary technical report generated by the Air Force Rome

Lir Develcpment Center (reference 9.7). In the conclus-
iorn of this document, it is stated that a range of activa-
tion energies for microcircuit technology varies from 0.7
to 2.3 electron volts with no discernable correlation with
microcircuit technologies, packages or manufacturer.

Using the smallest value cf this range cgives the most
conservative estimate of test time for thermal aging when
used in conjunction with the Arrhenius eguation.

NUS CORPORATION




Sheet 13
DR-5437-241-01
Surry Unit 2

ATTACHMENT §1

Question No. 11l

1

re may
40

)

Eguipment Evaluation Werksheets indicates the transmitte
be exposed to the maximum radiation dose of 4,87x103 R&D
yrs (TiD) plus 9.3x10° RADS DBE. (Total 1x10° RADS). Reference
Report #6, page 5, section 5,3 indicetes 1132 model transmitter
was expcsed to total of 5x100® RADS durinc radiation test, which
equals the anticipated 40 yvrs TID plus DBE dose.

[

Question Nes. 27 and 39

Accuracy after recalibration remained surfiiciently near to the
specified value at all times except during the extreme conditicns
of the steam pressure test which were well above the plant
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 guelification.

n

Question No. 28

The test repcort does not define mounting details except for
seismic testing. It is assumed that for both the manufacturer
sponscred type testing and for installation in the plant that
the manufacturer's mounting recommendations were followed.
Question Nos. 22 and 30

The TME calibraticn dates are reccrded in Appendix 1, page 28
of the test report. The traceability of calibration toc NBS is
not considered critical since generally the test facilities
have a qualifv control rrocedure which is recognized by the
industryv and which assures proper maintenance of calibration

for the TMC.

NUS CORFORATION




Sheet 14
QDR-5437-241-01
Surry Unit 2

FIGURE 1

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

5
P

-

THERMAL AGING
SEC. 5.2

l

FUNCTIONAL
SEC.

w -

b [N
) [a3]
4 o N
2 -3
9] 1
o

SEISMIC AGING
SEC. 4

5

i

POST SEISMIC TEST
SEC. 5.4.3

STEAM - PREZSSURE
(MSLB)-StC. 5.5

NUS CORPORATION




CLASS IE EQUIP. QUALIF, TYPE TEST

Shees 15
QoF- 5437- 241-01
Surry Unit 2

FROGRAM PER IEZT-373 STANTAEP: 19674

nspecLion to termine damage if
a:y subsezusnt to manufacture

Determinetion of data base for
parfcrmance under normel and more
strssa condivions

Deter=inazion of baseline data

for extreces Operating performance
and alectrical characteristics
given in equipmen: =pecs. (exclud-
ing DBE and post DBE unless data
ars availeble from other tests on
identical or essentially similar
>quipment

Equiprent aging is a condition
eguipment to end (of useful life)
qualified life condaition. Simula-
tion for degrading infliuences for
thermal, racdis-ion, vibration,
slectromechanical eguipment shall
be operated to s;mulate the ex-
pected mechanical wear and elect.
contace degradation., Sampling
scing times of less than 100 hrs.
will nct be permitted.

IAged equipment sublect to
mechanical vibrazio;n as will be
aeen in service. This includes
seismic vibration {1EEE Std.
344-71) saif induced vibration
(ses 344-71}) cr vibration from
other ckuse (such as might be
seen by pipe-mcunted equipment)

Zquipment shall be operated while
laxposed to the simulated post-
accident conditiorns. Those func-
tions which must be performed
following the simulated DBE must

monjitored. Expcsed time must
be an hour or over

te aged egqulpment cperated whlile
sed to simulated DBE. Those
pc
funcrions which must be performed

Radiation; Materia.s Or CChporen
which may be degraded tc 8 degree
of poorly performance due to rad:

tion exposure will be appiied wit

a radiation dcsage eguivalent to

the expected service. The aprlied

dogage willi determzne the gqualifi
life service il:fe and DBE condi-
tione application. I{ service

conditions encounter gamma {8) an

beta (B) rad:ation the eguivazlent
gamma (8} m&y be utilized.

< &
&~
n

ed

4

Suggested factor to be applied to

environments for type :estzﬂ, are
as fcllowed 4

uring the simulated design basis
vent (DSE} must be monitored,

D:sassenrle necessary iOr iRspec-
tion of the status and condition
of the eguipment and record
finding.

FIGURE 2

1. Tem + 15°F (650

When gqualifjcaticn testing

is condurted under saturatcc
T gteam conditich - temp

margih is such that tesc

preassure won't exceed satura-

ted stezr pressure by more

10 Lbf/in“

2. + 18% of gauge, but_not
more- than 15 Lbf/in¢

3. Radjaticn + 10V {on accident
doee!

4. Volrage + 1C% of rated value
under otferwise spec:fied

5. Prequency + St unless
otharwvise specified

€. Time + 10% cf the period
of time the eguipment is
required to be in operation
following the DBE

7. Environmenta] transienc:
the initial trarsient and
thae Dwell 22 peak temp.
shall be appliad at leaat
twicw

8. Vibration + 10t added to the
acceleration of the response
spectrum at the mMOUNLING
pownt of ejuip.

|
|

|

%,
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Time A
S&W Calculation
12846.44-US(B)~-052-1
@

Zone [(or insid

Ref.:

No.

for,
tainment

—= 1N cA PROFILE {

)

o
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Facility: VEPCO, SURRY
Unit: 2

Docket: 50-281
SYSTEM:
LEARAGE MONITORING -

EQUIPMENT DESCRIPTION

PLANT ID NO.
PT-LM-201A

CQOMPONENT:
Pressure Transmitter

MANUFACTURER:
Rosemount Inc.

MODEL NUMBER:
1152AP7A22PB

FUNCTION:
post-accident Monitoring

ACCURACY:
Spec: $.25% of Span
Demo: t.25% of Span

rocatzon: AB-13A(0)
Aux. Bldg.

SERVICE:
Reactor Containment
Pressure

FLOOD LEVEL ELEV:. -21*11®
ABOVE FLOOD LEVEL: X Yes
No

NR = Not required.
NOTES:

Units

OPER.
TIME

op

PRESS.
psia

REL.
HUM. %

CHEM.
SPRAY

AGING

1. Transmitter is qualified to the r 2
requirements of IEEE~323-1978. 7, obFain o— <o yrs, //Fe Fhrs

=

'

SYSTEM COMPONENT EVALUATION WORK SHEET - SUPPLEMENT 3

Environment
Specification Qualification
P lao ba ys
120 days Note—¥—~
MR See FS3,3 MW See ‘FI'S_ =2

an See 9. 3A

am See. Fig. 2h

M- |00 7 w007,
NR NR
9.3x 105 $Xia®
LOCA = 25—x—¥0% Nohow)
40 ¥Yr -3-5—*——1-0;
o. €T X0
) 40 4.
i
*t¥on 720
4o yrs.
NR NR

Ongoing ou\.'m! Surveillance. Pr»yrn.m.

+rar\_{M“

Documentation Reterence oue~
standing
Specitication Qualif. Method Items
6,0 Type Tt Aonc
Westinghouse Note—3
Ref. Ltr. No. v~ anelysis
NS-55-79287 +
S+W Calc. L, 17 Tyre Tes
wxr MR v None
12946 . 4YY-PE- o nalyss
686 -0
60 Type et
ed ] NR =, yls None
¢ N Ty Pe Test~
o ‘ e Y None
Enav. 2one MR NVE
| ] P NB- None
Deser ~'p+\'ol\
AB-124(e)
_‘_\-’ PL TPJ')- N o’\e_
S6W Calc. “Note—3 Heolpg=al Mose—4—
12846 x38-RP= 61
026~0
)2 e 96 Y4-uR(B)
—043-6 ' Tipe "t & pgpte )
~VEPCO P.O. Mo -( £ None .
39306 Data - \2
~ analysrs
Env. 2one ~ ‘1 ,
NR NR None

]ff.c eription
s -12A(0)

All numbers written in Documentation Reference Qualification column are identified in Section 10.5.
uirements of IFEE-323-1971.

At present transmitters are being gqualified to the

— s Yo be I"\C{V(J'ch ) VE’”CO'S

Z 3Ttun Kxang
10-TPZ~LEVS—AD

8T 3°°9ys




Facility: VEPCO, SURRY

Unit: 2
Docket : 50~-281

SYSTEM: )
LEARAGE MONITORING

EQUIPMENT DESCRIPTION

PLANT ID NO.
PT-ILM-201B

COMPONENT :
Pressure Transmitter

MANUFACTURER ¢
Rosemount Inc.

MODEL NUMBER:
1152AP7A22PB

PUNCTION:
Post~-accident Monitoring

ACCURACY:
Spec: $.25% of Span
Demo: t.25% of Span

rocarion: AB -134(e)
Aux. Bldg.

SERVICE:
Reactor Containment
Pressure

FLOOD LEVEL ELEV: =-21%11%
ABOVE FLOOD LEVEL: X Yes
No

NR = Not required.
NOTES: 1. Transmitter

Units

OPER.
TIME

op

PRESS.
psia

REL.
HUM. %

CHEM.
SPRAY

AGING

SUB.

@

SYSTEM COMPONENT EVALUATION WORK SHEET - SUPPLEMENT -3

Environment

Specification
‘120 days

aik See F:|‘3. 3

PR See Fig.3A

B 077

9.3 Xis¥
LOCA = B«5—x—104—
40 Yr = 2.5-x 10¢

4.872 X103

elin
ectidn 7.

“o yrs.

Or\.ﬂoit\.s Qj\'ki Surveillan ce plu(frva\.m.

Qualification
> /2o Dn.\’s
Meypp—p.

MR See iy, 3

we /007

NR

X1
Note—3-

40 yrs,

is qualified to the reqguirements of IEEE~323-1971. 1 !
the requirements of IEEE-323-1974. 74 sbfain a Yo s, JiPe Fhs +ransmither /s 4o be tncloded /n VEPCOs

pDocumentat.ion_ Reference

o

Specification

Westinghouse

Ref. Ltr. No.

NS-55-79287

S+ Cale.

R sdL . Y PE-
o0f"0-0

D IR

Env.2ont

NR
Dasceiption
AB-13A4(0)

S6W Calc.

0266~
JArY e VY- (UR(B)
~6Y3F-0
*\vEPCo P.o. o,
29=%0b
Datn Sheet

Env. 2one
MR
Deseriptisn
AB- 13A(0)

out-
standing
Qualif. Method Items
6,07 Type Taut Mone
Nofe—t+  Note—3-
- dnalyais
17 Type Test
‘%ﬁ - MR None
analt’Jn'/
é ’-7 'T\—’pt_ Tes
.#It e v None
Q '\.A‘l’!llf
6, M
¥ 'RRF,P,_ Tesf None
e AR None
6, N Tore Tl Aone
Nere—t ligte—2— Jebowh
TYpe Teky Note |
- ", 17 efe NoRar
e
e 2
ng)
ay\u\,u's
NR NR None

All numbers written in Documentation Reterence Qualification column are identified in Section 10.5.

At prezent there are no transmitters qualified to

10.3-2

Z 3Tun Axang
TO-Tb¥Z~LEVS-¥TD

6T 399ys

. mm e . v P v = w



SECTION #2

SPECIFICATIONS, PURCHASE ORDERS,
VENDOR PROPOSAL

NUS CORPORATION



VEPCO P.O. NO.
DATED JUNE 17,

39306
1980

Page 2a



NOTES OF TELEPHONE CONVERSATION

STONE & WEBSTER ENGINEERING CORPORATION

J File Job Book
All Participants

SURRY POWER STATION- UNITS 1 & 2 Page of
: 1y T T ~ = ‘
J. 0. NO. 'R0 24 Call Date: Soae S |
ETA NO. D= Time: 2 33p
From To
of VEPCO
- .
X K Y (oredila of S&W
. B
X Ci\a\rq Lln Cg 20:‘;7 iraneTn (P onae 50 of
< <
'S , n\ B A s - -
SUBJECT >Zcios P \00das 92 Ap-my 't 28T ey Ly —Zof Sy -~
" =
SUMMARY C;’l-\.ag'-‘,’b SEot0s & a1/ 87 Yot 3, eotlt T
\
;/M_.-——_~/ :“r;., , ,_‘.D) {_ L:J\ 11_3\1;\5\\ T S S
= A _to AN 21 anl) .f_\‘;;\ | A L\)Lg.;}‘ L g
Cl\\ L, LJ7|‘ c_}Q gjz_ I D a7 ~or oY va AT Zp g
v s o~ B <X -
ACTION REQUIRED
F.M—Atitgood— G .JBurroughs= —310*(-;}‘-3\“, PreparerL y’U,_ ) \\
M. Bowling ~—HW—Purkior— T Tari) sl
FEzstwood- QLA Piccione TSI N
VEPCO Proj. Engr. -E—Sherwood
“~L—W—Brown_ Proi. Engr.
Concurrence

(required for anyv changes
scope or schedule)



¥ 156.5F

=

ORDER NO. 6

33306

GENERAL OFFICES @ RICHMOND, VIRGINIA

PURCHASE ORDER

RCSSMOUNT, INC.

15T0

FCREST AVE.

RICHMOID, VA. 23229

L

SUBJECT TO CONDITIONS SPECIFIED BELOW

-_—

QOUR PURCHASE ORDER NO.
AND REQUISITION NO. MUST
APPEAR ON ALL INVOICES,
SHIPPING PAPERS, PACK-
AGES, AND CORRESPOND-

ENCES.
SHIP TO

VIRGINIA ELECTRIC AND POWER COMPANY

AT

SURRY POWTR STATION
(SEE BELGR)

Gy

BILLTO

VIRGINIA ELECTRIC AND POWER COMPANY

RICHMOND, VA. 23261

PER QUOTATION zsT/P
ATCOUNT NO. ATQUISITION NO. . MATI.IAL’ REQUIRED PROMISED ‘ PRICE FOS. TEQMS DATE
127509 12084 proisT Y rarachani d ST VAN A6k
= B s basin T T Bl i o PRI e i A e - s - Sl =
| v e Mot S e A Kt e et T A b R et P SR e P U DA TR s PO AL TN z»..*i
FURKISH AS ATTAZHMINT D Znadily”

1
STOMS._______ _BUNDLES BOXES CRATES 8BLS
ILOAD CAR NO. WEIGHT. PRO. OR FREIGHT BiLL NO.

ARCEL POST

=.=a'=5r 2

TRANSPORTATION INFORMATION

] PREPAID CHARGES $
O COLLECT CHARGES §
CHARGED TO

AL DEL. )
-ATE RECEIVED

NAMET OF CARRIER

RECORD ALL PARTIAL SHIPMENTS ON REVERSE SIDE OF NO. 3

COPY OF THIS ORDER.

SeTiar = meTimy

RECEIVED BY

TR G

e




VIRGINIA ELECTRIC AND POWER COMPANY

29306
. ORDER NO.
PAGE NO.
@, | UuAn TITY o VEPLU \ uNIT .
| ReQUIRED STOCK NO. N DCSCRIPTION IS B TS
. ]
."Q —> _ . 0o
:Differential Capacitance Absolute Tressure 3960 zd -~
| for |
e SWB_ Transuitters, Roscmount_Ing., Model MNo. i
{
c11522P7422P%_(Mark Nos. PT-LM101A,3%35 201A,B)_ o
[
'Differential Capacitance Level Tramsmitters $960
‘ L Lapaclidince Level - ) i%ZYyY
1

—
4o Roscmount. Inc ., Medel N, . 1152D23A2208 (Mark
LEAR 4

55, LT-CN100, 200)

Lo

|
'T:ansm_i_:_t.el:s.._s'-,h_a_ll_b_c._n.f-z_r._.t_bg_r_c.q irement

1]

¢spg_c1f1ed in this requisition aud tabulated_on

,
R
e




- el h b - e ——  —a—  — fe - . - P— - -
PAGE 2
BvaARTITY sToCcR .
{4 stouintd nussca DLOCRIPTION rRicT Sumi
P g
‘ Paamret,. e =211 ha pareble of coniinicue
-~
A 'o- yom Ay +hn Sl larine £=ripnt
- PAzul O =
ARl el nems
Nor=nl Ovstdn; Conditinzs L
. O“
4. Tromerature 5=120 F

2, Pr.ocrusa stnoecrheric

2, We—iiid.. EN w-smmnt _
. Baldintinn 2 x 10 _xodis

(40 yr dose)

_Horeal Danten Candilions
o
4 'I gonarniure 106" %

2. Prossuee

Lémacnhnrdn

3. Humidity 1CO mercent

o~

Ly adictien £ ¥ 10 _~naa-

(40 yT dose)

4

o7

-

Iz

_Presenvn yaiainine narte att tha tranemsd
L= -

‘will be e:moscd to, £nd shall be espable o

T

-
18

£33

yithesann~in~, thr followins pactoncoine

enviranrond, far S0 minutong

o]
Instial temmpwmature of 280 T

7

depzpogins 132rin A0 simntes and

s

apooosure af L2 L:\'!"\:

Tranemit+nmne erhall hp cnpoble of cortinnes

_opezation it 2l) normmo) operatine 2onAds

petine simultanenusly with the Operatine

°

o3 e Tasd ‘u:-nn‘:[\ {‘na-“\ "ﬁ; cmin 1Mdir‘:"

2
ok

T T L T e

1 vy vy -y =

R



v ﬁLN?I?Y

CUIRED

sTOC%
wUNBIR

DESCRIPTION

The horizomtal and yertinsl ORT anle—an

lnpﬂipgc B Ao

< + o D~*
Hardiaomnt ol 1 /3_1‘
Vertdiral . ' ? NR~A%

Trpnemitters eholl be cernhlp of ymdh.

gierdiyrem 4he pramhinmed Allrrde A "7 wace=-I

- 4+ 2 h] 2 AtS - K 3 4 -
—wr,d S~ e o LRl s Y TR
one. e ~ . SN it

~ =

5 Errthounta (D33) eoda~ip 1pnda

Anthot dnce nf gaipty faonedsar A
N LY

et yrindiiweT Jemd g dae Thrn hawd namd 77 arns~
- .

312:\'!‘-]!\:1 T cpt ewd ~ ﬂh—\ﬁ:irﬁﬁ o v e
[~
Barionntal 2. L05c*
revtinel 2 A0%

Toan =z bhoep ﬁ:}\wﬁ:'\_fv:p-upv\njz:above_S_Hz’-.th 1

£l pmine ¥ velwag are apnldicehle

_(0BZ) Horizontal 0. 21

- o1t <wte p e

Vertical 0,19

(DBE) Hemizontizl 0.30 -

Yeriinal .20

*g’ = gnoelp=atiopn Ave ta eoroyitsr
L= -

A e . A Py Ki
Yendar ke 1%— o ‘5:' rostatis o-

perlarmenere 4ects in pocordanne 13+h _his

Steandayd srasedimes o~ rusleas pressire,

tranerittere,

aie)

oy

fotend & art

He 3 mwi amer g g



UANYITY 3TOCK ] .
8, Srouine o NUMECER CTICRIPTION rRICE uwit ‘
- i [}
" .
Vendor shnl) subajt the followine documents i
to_ths Purebhaccer for yavicye ond asmozovsl
rednr +n *hn ctave 8 -qq\,:ﬁnfl\v-'ﬁ: o5 %o
transnitters:s
Splcemdin O alifimneinm Toer Prarodunr,.
Quality Arcirnnee Manunl .,
|
Vendor ehzll  forward. with the chinmant,
one copy each of the documenzs and renorts !
]
.€cel beolow. vwith the ye~aninder sent to the !
13 2 bol tth o th re~aindeor sont th
Purchzaser: i
(&Y Celihratien Trer Remnre i
@ (4) Performonce Toer Bonmrs |
: :'
(4) Bvérostartic Tes: Renort -
(4) Seismic Test Revport —
] |
(4) Seiszic Certificate of Comnliance ’
. i
() Cerrified Mararins) Tocsr Reapres
(pressure retaining parts) !
’ 1}
(4) Certificate of Conformance !
. i
(5) Complete Sets of Manufacturer's puics '
(5) Installation and Maiatenz--p ?
‘Instruction Manuals : ‘
(L) Fryxirormenta) Test Benart |
!
All documentation shall reference aoaplicghle ]
transpitters bv equismont ‘numhor and mawmos 2
!
fagtyvrer'e covrial nu-har ‘
i

WWATITIIRTIY




"
hd .
) P. 0O, 30305
FAGE 5
VlPGlf\l—a CLECTIIC AND ROV/ER COMPARY :
Snnprer
L LI.L.
CUALTIYY £I0CK [
RZQUITEL s5ER DTECTIPTION prIcC T
Materizdle far praneica roteiring mevia ehslld -

~ s : S - . o Ya 'Nf‘—"
be dracachle in nccsuinnon viib 00T

Jom—m A S3ae R r-n‘r';_"u‘."'. el VW Tand ¥Yrnpzte
& )

. - . « - - ’ v
~nall R oot deA Ths 28] v rnma e d el et

""‘""- -

MNppremi4dagune er=1T1 hn An13 83 2R Ao 40

romisd memonie nf TUUTL TS/ _107E evd TTTT_U%T
-

Bl el iz A ke

1974, gm I¥TE_221.4079 pnd TEIToT05-1071

25 slto-r=dtne

{1£ vmehle 4n ment 314-10785 zrd 323-1077),

1CCT2 Fart 21 apnlies,

P




P B ’ ) . . PacE o, =
;b_ 1. Sl‘1p~1_9- : e . : =
UL : Surry Touer quJ on . —- ——

o R . Virginis Blectric and Power Company
- T Attn: Resident Coordinator
. Rt. 650, off Rt. 10
Surry,. Virginia. 23583 --
2, Shlpplng Ins structions.:
I : .—_The seller shall prepare_zll.material Lor.shipment
in such a manner_as _to prp_tcct-J‘.L_from-damge..'in-.tmn
" sit. ALl boxes should be tagged or_otherwise labeled— -
!E_L_l.l__thf_ folloving 1n£011'3(.10n.____

vereo 0. 10, 37306 -

\’c-pco Accoun.. 1\0. 7/ 394 /L7\
_Vepeo Project uLJc (m;f Fragiusart

PA!Ll ZLJ_ / 7—“ lJl:K ('/’ﬂl_':_'_ }

) ) ) SLo:agc Level:
r-‘____=-'- TR = e -.Q-C;S::.Lg“ C!"’nbe I’O -...St) 53? = Qn.-Cs—’.‘lc.— C e o e s -
A= Certificote. of Conformance
¥ 3 2
N 'Lhn _seller_or fabiticator-shali furnish a ceortificate
— )]
'I
nf conformnance stating | Uw o _dtems are supplied or
' .
‘,r'q%r-: cared_from. the cpecifiod watornials in accor-
| e pe .
gance-with =211 aeferonced _specification codes and
| -
J= hrocodures,  The certificate shall bLe identifi cd
: I - - .
}-u’.i;b._Sn:c).'_.':__Lo:.-:p:r_S_t;u;i_Qn_,__nu3.;:_:1m se_order number,
l g . J I3
- ' worl_nrder na. - and_description_of jtems furnishef
. - I ALY
hs-well ns seller's ox fﬂ;;;am._u;_s_n‘\_gp_and
| .
i
Pasg,
_‘-addn S
. _ ‘
tAl) correspondinge relative to the onder shalll
{
'he addressed to:
r L3S
1

e e My R ML Derryman |

Virginia Blectric & Touwer Company

Richmond, Virpinia 23201

[ By -

|
|
d
- b __T.0. Tox 26666
|
1

A P Y1 AT TS ApE S e

F T R

.
em—— e

e e e




Dttt b il e b b b P TORARTS IDTEE -
i

T WITIAL DATE  piep 70 S ———
PREPARER’ eV __|[JZ1)73) sPCC.NO
cLiEnT VEFPCO _ SPECIALIST [ /x0diz 142 0% J.0. RO/ 28743 8
bpOIECT SURRY UNITS Z{ 2
Toup 10 PT=1 MIDIA | FPT= LYIIDIF |
‘55 RVICE : 55{5%‘,.’}?:5/.! an (7/'7”19,7,:/\/7'
LRSSz ErAS RS
OFTRATING CONDITIONS
reutd OR 6as L12 2LE
TEPLRATURE ©F S OF =)L L AE— 1225
PRl CSURT S PLIA /& PS5IA /e IFSIA
rcinsonil (G0 Yrpesrd) Ex1cCm=ps | S0t mans 1Q)
fLrwinY TYPE CAPLLITANCE L am e raie s LD i
TLLLMCRT MATERIAL 3/ LS 2k €=
TR CLURL (N EMA TYPE) WATACREE e s 2 2 ]
MOUNTING VAL poiirs sl okt s v 0D
EOUY MATERIAL /N /L85
| piav ERALSS TEMR zs0'F | 07
[t O = L5 PSifl = [fems)a |
’-.G‘.‘[ RRANGE PROTECTION TC | 2000 25/ /4 2ODS S
SPAN LINITS PSIA yle—=5s0/t =300 16— 26 /o=3c C’
CUTPUT SIGNAL e A o R I Iy R AN T ]
CUTPUT SIGNAL T —_— _— ]
PROCESS CONK, SIZE Yo NPT Ye''ver o (D
CONRDUIT CONN. 812 //ZLNPf //z’r/‘/,c;—
. ACCURACY - 2257 5251 -25 T A
REPEATIBILITY 28T i 28T e
DEADBAND A’A)JF’ Nz, }JF’I ()
ACCESSORIES —_— —_— .
KANUFACTURER * \PaseMOyNT INC | PrsEnasvT a0 | D
MODZL NO. * |l1s20p7422 PR 15242762208 T &
WIIGHT *| 1285 /2 LES [0)
C.TEGORY ' L L
NOTES: . Y !
1Y TRANSMITTERS ARE T6 BE QUALIFIED To TEEE 323-)97%%§
ILEE 3GG <975 ¢k To JEEE 223-1971 8 IFEE 344=197/ AS AN
ALTERNATE S
LD TRANSMITTERS To© BE SUPPLIEL WITH A SS TAG ,STAMFLL
‘ WITH EQUIPMENT N&. ANh SECURELY FASIENEDN To TRANSNMITTER
Ac 3)DUFLICATE TRPANSMITTERS To BE SUPFLIEL FER UNMIT 2,
= TAGCGEN AS PT-LMZOIA AND PT— L )20 L5
- : I G £ A e s e T S Ve S ANV S (),
) rRev. O @7V f2/o/50|@| Sidso /290 | 3 / 4 /
| X INTIXFAI20) FURKISHED /3y SELLEJC . -

COPY OF THIS ORDER.,  ~~— 7' *°~~ RECEIVED BY,

FAaRTIAL RECCIPT

" mam—— = ¢ . e

oy




CRoT Y T

V)

;‘

[Bo

HUBW” SE Ouus

ROSEMOAT, INC.
1600 FCIST AVE.
RICROD, VA. 23229

SUEBJECT TO CONDITIONS SPECIFIED BELOW

P-—'- e W‘r T x ._rr,rr.-:"w .--...:.5_.a‘.."?1
2 . e e | . ] ~ N
L.—.. ot M&a&*u‘- ‘L-Ls-..-nl“--ﬁ-\ ) : ‘ o
T GENERAL OFFICES @ RICHMOND, VIRGINIA

9?08

OUR PURCHASE ORDER NO.
AND REQUISITION KO. MUST
APPEAR ON ALL INVOICES,
SHIFPING PAPERS, PACK-
AGES, AND CORRESPOND-
ENCES.

SHIP TO

VIRGINIA ELECTRIC AND POWER COMPANY
AT :

SURRY POWTR STATION

(SCE BELOR)
TebaM6S. ) 2546 =
. /;’
BILL TO J 27 dbe

VIRGINIA ELECTRIC AND POWER COMPANY
RICHNMOND. VA. 22261

PER OUOTATION Z57/P
YL @ e P UM BeY SAYL ba, BLGIALD CROMINE L T PAKL YDA TL Py OATL
r 1("{ - [ R TP A A --nﬂ . Emenay - e
> ..?_.,,?,“,J, EIE: W 'LI,,,__,,__‘_._’ LY e e BLE % S—— ,...5,’:;! (J—
Al Sl [, - [P PESSNE” Sy S . o PO A i ¢ e Al et s U b P o i 2. e ED _‘--Hn‘.'u-b‘i
FURISH AS ATTAZEMONT
’ ¥
Y,
i
i
APTOS — V] S5 TRy o BOXCS CRAYLS BiwLS - -
.“.:_&.I-.UA.D::-.: Cﬁ_ﬂ NO. e e =M IGH T _____PRO oﬂ r“‘. “‘NT olLL NO ———— cme— -_
TRASOSPONRTATION INFOI YA TION
aTLL -"&‘:1 l Pz PAD CHLANIGER S . .
LCCLLLOT CHANULS 8. L e e et - e
(, e e AT BT A i PR e o m CHAMGED TOm . i e
ol

SO UL PRGEYEAL G eS8 Crd 10OV RSE SIDE O NG )
Cie? I\M ety Lavtegn: ML,
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SECTION #3

QUALIFICATION REPORTS

NUS CORPORATION



ROSEMOUNT REPORT NO. 117415,
- DATED SEPTEMBER 24,

(REFERENCE NO.

6)

1975

REV. B

Page 3a




Page 3a

NO. 117415, REV. B
BER 24, 1975
E NO. 6)




Keferer\ce_, /\90. 6.\

Roéemoum

ROSEMOUNT INC., POST OFFICE BOX 35129 / MINNEAPOLIS MINNESOTA £5435/ TEL. (€12) 841-3580

TWX:. 910-576-3103, TELEX 25-C183

/

QUALIFICATION TESTS
FOR ROSEMOUNT
PRESSURE TRANSMITTER

MODEL 1152

RMT Report No. 117415

‘\\\

Written by

Approved by

Approved by

\\\\;' Rev. B 4’///
/,Dbﬂm/ﬁ E/{}_,,o _ Date ) //9 /25
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QUALIFICATION TESTS
FOR ROSEMOUNT
PRESSURE TRANSMITTER
MODEL 1152

RMT Report No. 117145

1.0 SCOPE-
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 I).

This report covers procedures, testing and results for exposure to
radiation, seismic vibration and steam-pressure conditions performed on a test
unit, Model 1152DP3A22, serial number 080.

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 TEEE 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 11520P 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 10° Rads total integratéd 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" 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, during and after each major portion

of the qualification tests.

6

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" 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,
M\n output drift of 12% of span 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
1imit 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 performed 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 100°F. A1l 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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5.2.2 Test Datd

Table 1: 1st Calibration Data for Aging
(Duration of the test was approximately 8 hours)
% Full Temperature
Scale 100°F 0°F 200°F 100°F
0 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
Output 0% 20% 80%
Voltage (VDC) 2.001 3.598 6.795 8.380
 Table 3: 2nd Calibration Data for Aging
(Duration of the test was approximately 8 hours)
2 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
RMT Report 117415 -4-
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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 1imit during and following approxi-

mately sixteen hours of thermal aging.

5.3 RADIATION

Radiation testing was performed 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)

% Full Scale 1152 Output (VDC)
0 2.003
25 3.992
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 preésure (1/4" water).

Table 5: Data Recorded During Radiation Test at Isomedix

% Full Hours of Exposure
Scale 1 2 3 4 5
0 1.941 1.930 1.930 1.932 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

% Full Temperature
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 Exposure Results6

The test unit received a total of 5 x 10° Rads total integrated dose of
gamma radiation 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%) -73mv (0.9%) max.
Span Shift +18mv (0.23%) +14mv (0.2%) max.
Linearity +Imv (0.01%) ~ -3mv (0.04%) max.
(0°F-200°F) Zero Temp Coefficient +31mv (0.4%)
(0°F-200°F) Span Temp Coefficient -12mv (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). Next, 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 was 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 HZO)
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 Appendix I ).

. | Double

Frequéncy Dwell Amplitude Qutput _

Axis (Hz) (Sec) or G Level (vDe) Graph
Vertical 10 30 "k 6.798 ‘ #
20 30 3g 6.797 #1
30 30 3g 6.798 #1
Horizontal 10 30 .3 6.845 #2
20 30 3g . 6.845 #2

30 30 3g 6.845 #2
90° To 10 ' 30 3" 6.795 #3
Horizontal =~ 20 30 3g 6.795 #3
30 30 3g 6.795 #3

RMT Report 117415 -7-




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) Graph
Vertical . 68 30 39 6.797 #4
Horizontal 78 30 3g 6.747 * #5

24 30 3g 6.749 * #5

80° to 69 30 3g 6.797 #6
Horizontal 61 30 3g .797 #6
(outside 22 30 3g .797 #6
bracket)
90° to. 52 30 3g 6.797 #7
Horizontal 26 30 3g 6.797 77
(inside
bracket)

(refer to pictures and graphs in Appendix 1)

* Static head effect

Table 10: Calibration at Room Temperature After Vibration

5.4.3 Post-test
Output
Voltage up scale
(VDC)  down scale
5.4.4

0%

1.999
2.001

% Full Scale
20% 40% 60%
"3.595 5.196 6.801
3.597 5.202 6.802

Discussion of Seismic Vibration Results

- 80%

8.385
8.388

100%

10.000

There was no resonance at any frequency in the range of 5-100 Hz at the
.3" 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 paﬁel mounting bracket was
A11 resonances were dwelled at for 30 seconds

used in the positions mentioned above.
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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o 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 summary appears in Appendix 1II.

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 lToss-of-coolant accident and will continue to operate in the post accident

period.
5.5.1 Pre-test
Table II: Calibration Check (unit installed in steam chamber)
Before Steam-Pressure Test
% Full Scale
0% 20% 40% 60% 80% 100%
Qutput _ : |

‘ Voltage up scale 1.998  3.598 5.198 £.798 8.384 10.001
. - {VDC) down scale ~ 2.002 3.599 5.199 6.800 8.385 --

5.5.2 Test Procedure

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 Appandix I. The electrical wiring was connected to the signal
terminals of the housing and a pressure tight conduit connection from the housing through
the éutot]ave 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 diffticuity
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:

‘ © Steam
Temperature Pressure Hold Time Environnent
350°F 60 psig 10 minutes Dry
316°F 70 psig 1 hour Saturated
303°F 55.4 psig 7 hours Saturated
‘ 230°F 6 psig 42 hours Saturated

-9-
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. (Refer to Figure 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)
' % Full Scale
0% 20% 40% 60% 80% 100%
Qutput . '
Voltage ~ 2.101  3.662 5.220 6.783 8.314 9.782
(VD) |

5.5.3 Post Test
' Table 13: 1st Calibration Data After Steam-Pressure Test Unit at > 200°F
(5 minutes after test).
% Full Scale

0% 20% 40% 60% 80% 100%
Output _
Voltage 2.117 3.650 5.220 6.784 8.293 9.872

. (vDC)

Table 14: 2nd Calibration Data after Steam-Pressure Test
(Data taken after return to room temperature, 75°F)
‘ % Full Scale
0% 205 40% 60%  80% 100%

Qutput :
Voltage up scale 2.041 3.639° 5.240  6.843  8.430  10.036
(VDC) down scale 2.043 3.640  5.240 6.847 8.431  --

Table 15: 3rd Calibration check after Steam-pressure
Temperature (°F)

% Full
Scale  Room Temp 100° 0° 200° 100°
0 2.045 2.047 2.075  2.060  2.044
20 3.644 3.642  3.676  3.630  3.639
40 5.245 5.238  5.276  5.203  5.236
60 6.846 6.838 6.875 6.788  6.836
80 8.431 8.421  8.461  8.349  8.418
. 100 10.038 10.026 10.060  9.939 10.022
| Span 7.993 7.979  7.985  7.879  7.978
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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 1/2% full scale between the
readings on tables 11 and 15 at room temperature.

6.0 CONCLUSION _

A1l qualification tests for radiation, seismic vibration, and steam-
pressure were passed by the 1152DP 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 varios 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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Figure 1

90° to horizontal, hard mount - no bracket, refer to Graph #3.

Seismic Vibration:
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Figure 2

Vertical, bracket mount, refer to Graph #4

Seismic Vibration:
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Figure 4
Seismic Vibration:
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Appendix 1

90° to horizontal, inside mounting bracket, refer to Graph

Seismic Vibration: 90° to horizontal, outside mounting bracket, refer to Graph #6.
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EQUIPMENT LIST

Serial CALIBe
Number : FREQe
ITEM DESCRIPTION MFGR MODEL RANGE ACCURACY (MOS.)

Systron 0-T1000VDC; 0-1000VAC +.072% Rdg; +1% Rdg

1 Digital Multimeter Donner 7205 0-10Ma; 0-1Amp +1% Rdg 3

___ VIBRATIQN TEST EQUIPMENT LIST
2 Power Supply Kepco -— 0-40V -—- As used
3 Vacuum Tube Voltmeter HP 001-33143 1mv-300V RMS +2% 3
.001 to 1V AC, .003T6

4 Logarithmic Converter HP 561 to 3.16 DC +0.5db 6
UnhoTtz

5 Vibration System Dickie NA 10 10 1

6 X-Y Recorder HP 806-03398 0-50 V/inch 0.2% of full scale 6

20090

7 | Resistance Box REC NA 5000 .01% 12

8 Digital Multimeter Fluke 51412 0-1000V DC +.03% of range 3
Manstield :

9 | Pressure Tester & Green 67818 0-831" H,0 0.025% 12
Unhollz

10 Signal Cond. Amplifier Dickie 340 2Hz to 30KHz +5% 3
Unholtz

11 Tracking Filter Dickie 239 5Hz-5KHz +.5DB  +.3%FS 3
Unholtz

12 Charge Amplifier Dickie 390 20Hz to 100Hz 10 6

13 Fixture RMT --- -—- - -

| STEAM-PRESSURE_EQUIPMENT_LIST
14 -] Power Supply -—- - Set for 30V —— As used
15 Potentiometer L &N 1606954 -11 101MV +.05% 4
0-10 gr; =.2 gram
16 Triple Beam Balance Chaus None 0-2610 grams 10-2610 gr; +1} gr. 3
17 Speedomax Recorder-Azar | L & N 68-58144-1-11 0-100MV (10) 6

o e wl



1 xLpuaddy STYLIT 3a0day Juy

k2 3abed

. '

TABLE EQUIPMENT LIST
CALIBe
: FREQe
{ITEM DESCRIPTION MFGR MODEL RANGE ACCURACY (MOSe)
18 | Recorder HP 903408223 | 10 10 6
Manstield '
19 | Pressure Tester & Green 67818 0-831" Hp0 0.025% 12
U-1000V DU; 1-10KG +.01% Rdg DU, U3%Rdgn
20 | Digital Voltmeter Fluke 77420 0-300V AC +1% Rdg AC 3
2] | Pressure Gage 400# U.S. Gage | --- 5 to 4004 54 12
200 ohms
22 | Resistance Box RMT NA 500 ohms - +,02% 2
23 | Type K Thermocouple -—- --- - ~—- ———
RADIATION EQWIPMENT LIST
Power and PAressure Sourc& in console built by Rodemount.
Power Supplly set for 30 Y DC.
Load Resistlor 500 ohm (c3dlibrated at 500.08 ohm)
Pressure friom six inch bgllows.
Calibrated model 1151 DP4A24, cell Serial No. 44439755,

[ Y
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SlpLLL 340d3Y WY
1

v

11 xtpudddy
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T tuet V192 difterential prasrure trmamitter I in-
br.ded for ute In auclesr soaer statlcrs and other aonlics-
$1~.5 wtrre stringert quality tontrol of rretsure retatalng
raterfel, ¢ Vinest, and safety ore necerssry te tnture
olgy reifadr ity gver an entended tervice 1ife. Tynice®
scolications fur the Wl 1152 are whare 1t I3 trmort it te
normal Mactor pperetion and where aquiprent fafture cat
result In rvlesve of radie-active materiely,

@ tresnitter 14 Icentica) va constructivn and
wmrformsce 8o the prover, Model 1151 transmitter,
Ty PMoved 1122 provl ses te folloning features vhich sre
§2 asuets of thors providec by the caneral use frdusteisl

_#ttfgrentis) pressere trminitter:

A) Deslgned and built \nh’ “ASHL Doliler and Pressure Vestel
Cnde, Section 113, Avclear Pover Pimt Corponests” as o sulde.

8] Tracasdility of catertaly uted In the pressure retatatng
Souidary te ree materisi hast awbare,

€) Dw precess wetted bow.dsry 13 clasned te & lavel of
less than | spm chle-1ce comtent.

0} Pressure boundsrtas are hydroatittcally tasted te 1508
¢l sanimm roted Vine sretture 31.5 £ 2000 esl),

() Setomic qualtifiad with snd uithaut panel sounting Jrackat,
7 Quslified te redisttrw Toved of § X 105 Rees 1.1.0.

6) Qualifted 1o 3100 pretsre environant,

Selseic, redfation, and s2eam quiltfization {typs) Lest 1s
contained Ia Rosamount Prport 117448,

ELCCCTIOAL  SPECIFICATAIS

AV Liqurd, pas or vapor

MG
taut

-9 tacres uzo ts (-1000 pf, See Table I.
4-20 mADC

POVER SEATY Esternal power supply required, 19 YDC
{no Yoae) te <8 VDL,

AOAD LIMITATIONS = See grash below

CPERATING MECION

6 1022 ww
PoMLs L iPPLY
(vpC)

S2AR MO [FP0 Contiauously sd)stable eater.alty

SPECIFICATINS

EMIRCITUTAL SPLCIFICALLYSS
STEADY STATE TEMEMATURC LIMITS

e°f te *200°F, Arolifler onerating

20°F to *220°F, Sensing elesent onereting
~$1°F te 2350°F, Storage

STATIC PRESSI_AND OYERPRESSURL LIMITS

27 Iaches mercury vacuum to 2040 Mig tn elther 31de without damoge te
the transeltter. '

HUCOITY 6-100% AH,

RUCLIAR (UALIFBCATIUN

The sudel 1152 13 qualifiec by tyne test t) the fc'ioming levels of radiae-.
tion, sefsmic vibratlon, and stesm prossure. The tett trans~itier way subd-
Jectad te the 3 tas G sequentially - reference Zotercunt Aevort Mo. 117415,

fadiation: Perforrance to within 2.9% sccurscy ‘o s.lo‘ Pads TID qarva
radiation, Accuracy within +0.25% ef sodn ifter rvcaliliration,

Selsmi¢: Transmitter will serfom during and af%er g sels-ic dlstruban-e

ﬁ::ud by 3 g's, $-17 hi, 4Ith and without the nounting brarket
aptton,

The trnswitter was tested by vibration fa each 0f ) sajor sses
16 the procedure of (ECE-J48 (19°%),

Stess Prussure: The ~odel 1'52 will nerfors duricy ara after sequentiel
exposure tn sledn erevsure of ) re97, 1i8°t far 1 hour; $5.4
oslg, J0I°F for 7 boure: 6 pslg, 2°F for &2 howrs.

04 Ay . “we ©
BT MCE APECIAAT IS
ACCWPACY  ncludes effects of linesrity, hysteresss, and reseatebifty.

$0.23 of calibrated sran, funjes 3,45
$0.253 of callbrates spen, Manges 6,78

570 M0 None
STABILITY ¢ 0.252 of uover range lleit ver ¢ sonths,

STLALY STATC VRMPERATURE €/ FECT
A manioum span (e.9. 0-150" llzi) far 1-25/1%0° sz range)
1aro error: +G.5% of span oer 100°F

Total effect fncluding spen ané 10ro eeory;
$1.0” of span ser 10°F

At siaims spen (0.9, 0-25" Hz'l fcr 0-25 (150" nzo ranca)
lere srror: 43t of soan mer IMN°F
Tota) effect 1aciuding sman and tero errors:
$3.55 of span par 100°7
OVEAPRESURE EFFECT
Overpreasure of 4700 pat will cause @ zero shift of Tess than:
$0.758 ¢f woner cange - fanges 1,4
#1.01 of uooer range - Range §
432 of woper raage - Renges 4,7,8

HEVINIONS
=
Tong Jaes LILTL L2 I w | wen
K . #7% BusllaYion savatfusalu+§ add Yir NP 7 L4 [ .
5.4 3 BETOR PUETE WTe SPTIo = [E- N
AdLuiNie vy utanaThG TR AT T '“ fr. -
STATIC PRESSLAT CPFECT .
2aro Error: $0.25% of uryper range Vimit per 2700 mt - wonoe 4.9
.32 of upper rance 1ixtt per 2000 g3l - funge 18,7
Span Error: -1 & 0,253 of reading per 1090 D3t - anges $,5.6.7,0

~1.5 40.25% of reading per 100) pad - Range )

This 13 & systenatiz error which cen be calibrated out fur a pyrticuler evestwe
before instadistion,

POVLA SUPPLY EFFECT-
Le*s than 0.0053 per volt.”

LOAD EFFLCT
N0 offect cther than the change in power diswm by the tranumitter.

MOLTING POSTTION LFFLCT
2ere shift p to 1° uln which can ba calibrated ewt. Me wpen offect.

RIERIALS OF CONSTRUCT0U : :
PRESSURL DOIDARY )
Materfaly constituting the pressure boundary are trecesble o tha erigiaal rew ests?
heal nurter: through pviicel narking (17 possible) er ehare parts are toe yral
through ratcrie! certification. Whinever possible, materists have bees veleoc
Cnom with ASME, Saction i),
Parts whicn are prevsure retalning are:

Flangrs® - 216 SST ASTM AVE2-F)16
Flange dolting - Plated hlgh strenyth cardon steel per ASTH A-S40
teolatar seal -479° - 316 $37 ASTN A-278
Cell cup chel/tron alivy

Yent/0-ain valves® - 116 S3T ASTN A-276

O ASS

“wetied parts

UTIER MATLRIALS

FI1 Flutd: S 0comait

Eleccronics Houttrg:  Low-comar alyminum, acrylic Saked enarnl natated er svstanitic
stainlees steel

O-Rwags: Ethylece Propylena and Buna N

Labels anu Tazs: Statnless Steel

VLo
RATT walds sre clossilied as sasl walds.

117 ASSURRICT
uallty Pragran:  The Muallity Progrem used to runufscture the Mode? NS2.
rerture Transhitter shall be In dccordance with 13CFA, Pe ¢ 50, Aswendtn K,
“Quality Assurance Criteris for Nuclesr Powmr Plants?

8. *:nlll' Oocumentition: Certification of corgllance shall be nrevided for the
a1To-Ing requlrerents.

- Pressure bomdary materia) 1t ta sczordince with aroltcsdle rmaterfs! soecify-
cations and that cherdcal and physical ryports are on file at Rosemount.

= The ldentificatinn of pressure bowndary suterial conts’ned In each tronsallter
13 o flle 2t Rasenoint.

« Pressury Doundarfes were hydrostaticslly testad at 150% of sunlam reted 1iug
pressure Der Roserown, Procedure 1745,

- Procats welted boundirles were Cledned to 8 lew! of levs than | sea chlwite

e p————

ot contant par Rrtemount Procedure 127178,
CLLYATION AND $PPNESSIOM iy ::: ::' :::”:;:'h::::"" with luctous housings . - Meport of accuracy st 0, 20, 40, 60, 50, and 1001 of calibrated som,
Tere sppressiion op to 101 of sem (ranges 3.0.5) ar S01 . ’ 9% - - Ruclear Qualificotlian per this specification.
of span {ranges €,7.8) bul 19m mey mot ancaed 21003 =f
Naines range,
8 FOLUTRIC "ZPLACLY (ass then 0.0% cubic lnches, LU O Trep MorsE 220C Jeonvaacsen
“8 TUM 00 TIAL 2 sacondn, %o wareus required. Y| e (i ROSemount inc. smwrarous. mnnisora
»no . SMAX® [OGES MACHING
[ lad Rl 2 SURFACE F1ngse ) LKA . TTLE . R
LA | 2 . . Vo Lluy e CUTLINE DIMENSION AND
— Output Ovtlon A - Flezd revecnse of 0.2 seconds, Corner LY -fouaRinces- e el & SPECIFICATICN OCHTRCL LR/AWILG
ttm - o oot e EFT ] oo To bz Sy N gesz| FOR GIFEERERTIAL PRESSURE |
Ouiput Optim B - Four vositl tadle ey stent setlitions . t 4 e lere s -
bre st 18 metsonse tinas of 0,200 S0 1.0, 2 W B e B TRANSMITTERS {
or 2.0 saconds, ca anaLes i
:,. Rux s ;e 'y o 1] CNOY ‘DIHT N0 | Onasmus %O . '
hd =7
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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

end panel b}acket (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 demonstirated
sufficient integrity to wfthstand 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.

RMT Report 117415
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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 was a psuedo-biaxial "fagility" test series. A1l vibration was 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 bjaxial 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 1 Hz to 31.6 Hz. A minimum of
five biaxial tests at one-half level followed by a full level test, each of 30 seconds
duration, was 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, 1 g; 30 Hz, .5 g.

Both transmitters were mounted with the Rosemount panel bracket (PB optipn). |

-'\/.Fragﬂit_y testing was done on a long stroke single axis machine inclined 45° to the

’.
K

horizontal. One transmitter, the model 1151, was mounted using the panel bracket (P8);

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 comprimise of structures or electrical functions, the described simulated seismic
environment. And, although a slight amp]ificatfon did occur at three Hertz durina the
biaxial testing, no significant resonance was found below 5 Hertz. This is additionaily
demonstrated by the fragility test data.

- 38 -
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CONCLUSION SECTION

YE-VMS=-200C-1 2273RM20 10.3-13
YE-VMS-200C=-2 2273nM20 10 .3-34
YE~VMS-201A-1 2273AM20 10.3-15
YE-VMS-2011-2 2273xM20 10.3-1¢
YE-VMS-201B-1 2273AM20 10.3-17
YE-VMS-2018-2 22738M20 .3~-18

The monitoring egquipment .1s currently in the process of being
gualified to the reguirements of IREER 323-1%74. The information
on the worksheets 1is the levels to whiaich the eguipment wiil be
tested. The test report is due by December 31, 1481.

4. Endevco Supplied Cable - Acoustical Monitorang Eguipment

rlant ID No. Mmodel Worksheet Page No.

Low Noise Cable 3075m6 10.3-19

The cavle 1s currently in the process of peing gqualified to the
requirements of ILEE 323-1974. The information on the workshneet
retlects the 1levels to which the eguipment will be tested. The
test repcrt is due by December 31, 1Y81.

5. Rosemount Inc. - Pressure Transmitters

Plant ID No. Model worksheet Page No.
PT-LM-2012 " 1152ZAP7R22PR 10.3-%
PT-LpM-201B 1152KPTR22PB 10.3~2

Transmitters test documentation is presently being upgraded from
IELE 323-1977 to IREE 323-1974,

6. Valcor - Soclenoid Operated Valves

Plarnt ID No. Model worksheet Yage No.
TV-85-202A V526-5683-19 10.3-32
TV~-SS-202K V526-5633-19% 10.3-33
TV-5S5-2064 V526-5683-19 10.3-34
TV-SS-206B v526-5683-19 10.3-35
BCV-£5-201D V526-5683-18 10.3~-36
HCV-85-202r V526-5683-19 10,3-37
HCV-8S-200A V526-5683-19 10.3-38
HCV-85-200b V526-5683-19 10.3-39
TV-SS-203A V526-5683-19 10.3-40
TV-55-203B V526-5683-19 10.3-41
S2=XCV-2401% V526-5683-19 10.3-62
S2-XCv-2u401B v526-5683-19 10.3-63
S2-XCV=-2422Ah V526-5683-19 10.3-ou
S2-XCV-2u422B V526-5683-19 10.3-05
T™V-GW-200 V526-5695-31 10.3-76
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SECTION 10.5

®

REFERENCES

1. Automatic Switch Co. - Test Report No. AQS21678/TR, Rev. A.

2. Cleveland Development Co. - Qualification of NAMCO Controls
Limit Switch Model EA-180 to IEEE Standards 344 (1975),

323 (1974) and 382 (1972), March 3, 1980.

3. Babcock & Wilcox Transmittal 86-1119091-00.

4. Comsip Delphi Test Report No. 1035-1 dated 12-1980 for
Delphi KIII-KIV Hydrogen Analyzer.

5. VALCOR IEEE Qualification Letter SK-10616.

6. Qualification Tests for Rosemount Pressure fgg;ggifteirr'mr
Model 1152, Rosemount Report No. 117415, Rev. B dated
September 24, 1975. ' '

7. VALCOR Qualification Report QR-52600-515, dated

8. NAMCO Controls Report on switches EA-180 - "Estimation of
Qualified Life of Nuclear Switches" Rev. dated April 26, 1979.
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15. QDR-5437-252-01.
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