-e EDISON

Ricrano P. Crouse

Docket No. 50-346

Vice Presogent
N L

License No. NPF-3 a19) 259 5221

Serial No. 936

April 29, 1983

Director of Nuclear Reactor Regulation
Attention: Mr., John F, Stolz
Operating Reactor Branch No. 4
Division of Operating Reactors

United States Nuclear Regulatory Commission
Washington, D, C. 20555

Dear Mr. Stolz:

This letter is in response to your letter dated March 25, 1983 (Log
No. 1256) concerning Saftey-Related Electrical Equipment for the Davis-Besse
Nuclear Power Station Unit No. 1.

A review of all existing Justificairion for Continued Operation (JCO) statements
has been performed and JCOs exist for all equipment which may not be qualified.
All JCOs are reaffirmed. The previous response submitted on March 10, 1983 has
been reviewed and there are no changes or proprietary information

Regarding items in Technical Evaluation Report (TER) Category 1V, only TER
item 46 is in this category. These components are felt to be qualified
and all applicable documentation associated with these components is enclosed
as Attachment 1. Item 84 is incorrectly labeled in as Category 1V, it is in
reality Category 11IB.
Very truly yours,
\ 7 Coprarne

RPC:LCS:TKR
| bt e/3

| Attachment

ces
DB-1 NRC Resident Inspector
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THE TOLEDO EDISON COMPANY EDISON PLAZA 300 MADISON AVENLE TOLEDO, OHIO 43652
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TABLE 3 - TER CATEGORY IV

| | | 1 | | 1 |
| TER | SCEW | | Analysis/ | | IDtscussion|
: Number : Number : Replacement | Test : Modification |JustificationlRequested |

| | | 1
| T | | | o (7% [ l
| 4«6 | 2184-019 | N | -- | -- | Note 1 | == |
| | 2184-020 | N | -- | -- | | -- [
| | 2184-021 | N | - | -- I | -- |
| | 2194-022 | N | - | - | | - |
| | | | | | | |

Note 1: This item is felt to be qualified. A1l qualification references applicable to
this item are attached.
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* B ‘ A Dwision of The Frankhn Instnute FRC Assignment No. 13 la
20th and Rece Sireets Phia  Pa 19103 (215) 448 1000 FRC Task Nc. ‘

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. Yk ‘

EQUIPMENT ITEM NO. 46

RTD LOCATED IN THE CONTAINMENT, ELEV. 5'0"

ROSEMOUNT MODEL 177HW2

REQUIRED OPERATING TIME: 1 HOUR

TER CHECKSHEET NO. 46

LICENSEE REFERENCE(S): 13789, 60

FUNCTION (PLANT ID): SENSES TEMPERATURE (TERC3B4L)

SERVICE: R.C. LOOP 2 HOT LEC NARROW RANGE TEMP. FOR RPS CHANNEL 3
LICENSEE SUBMITTAL: SCEW(S): 218H-022

FUNCTION (PLANT ID): SENSES TEMPERATURE (TERC3B2)

SERVICE: R.C. LOOP 1 HOT LEG NARROW RANGE TEMF. FOR RPS CHANNEL 1
LICENSEE SUBMITTAL: SCEW(S): 218H-021, 02I1A, £

FUNCTION (PLANT ID): SENSES TEMPERATURE (TERC3IAL)

SERVICE: R.C. LOOP 2 HOT LEG NARROW RANGE TEMP. FOR RPS CHANNEL 2
LICENSEE SUBMITTAL: SCEW(S): 218H-020, 0204, 8

FUNCTION (PLANT ID): SENSES TEMPERATURE (TERC3A2)

SERVICE: R.C. LOOP 2 HOT LEG NARROW RANGCE TEMP. FOR RPS CHANNEL &
LICENSEE SUBMITTAL: SCEW(S): 218K-019, 019A, B

DESIGNATION POR DEFICIENCY IDENTIFIED BY THE NRC SER - CIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R, T. @ RT, P, H, @@ S, (R), M, 1, WM, RPN, EXN, SEN, QI, RPS, None,

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Pagce NO.

Equipment Item ‘la

Summary of Licensee Responses to the NRC SER ib

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ja, er3Ti T

System Consideration Review b e

Equipment Environmental Qualification Review Syt @SBy O,
59— Sh i3

Installed TM1 Lessons Learned Implementation S A

Equipment Summary

Maintenance ana Replacement Schedule Summary oo

T o —————————————



U Franklin Research Center
1 A D+ won of The Frankhn Insmuie FRC Assignm
’ Anh and Race Sueets Phia Po 1910312151 ws 100 | FRC Task No.

ent NO. 1-;-

EQUIPMENT ENVIFONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. i.(aj

CENSEE RESPONSES TO THE NRC_SER = ONLY CHECKED 1TEMS ARE APPLICABLE:

SUMMARY OF LI

——————————

5 Tne Licensee (has/mee—not) provided a response to the SER concerns.

The Licensee (has/has not) specifically stated that the equipment 1S
qualified and/or will function when exposed to the applicable DBE
environmental service conditions. ‘

X, The Licensee has presented information which shows there are no

outstanding qualification deficiencies.

ipment

The Licensee (has/has not) proposed a corrective action for this equ.l
itez whose qualxi;caticn has not been fully established.

Justification for dnterim operation (has/has not) been provided by the |
Licensee for this equipment 1temd. '

Corcective action specified by the Licensee: ;

Equipment replacement with qualified equipment 1
Equipment modification i
Equipment relocation above submergence level \
Relocate O shield eguipment from radiation source ;
verify qualification by additional (ust'mq/analysis) \
Equipment relocation to 3 mild environment
Qualification testing of equipment in progress l
|

Other |

o
e
R
R st
e
| —
o —
m—

The Licensee has provided other information for this equipment iten
that can be construed as a basis for ]ultxtxcation for interia

operation.

The Licensee (nas/has not) provided a schedule for the proposed
corrective action. (Schedule for accoaplishing the corrective

action o) |

The Licensee states that the equipsent item does not require qualification
and/or should be exenpted from environmental qualtt;cation.

2!§IGNATION OF RESULTANT NRC QUALX?ICATION EVALUATION CATEGORY BASED ON REVIEW

= CIRCLED ITEM ONLY: (See section ) of this TER for Legend)

I.a ygualified 11.¢c Qualified Life Deficiency

1.b Modification 111.a Exempt

11.a Qualification Not Established 111.b Not in Scope \
11.p Not Qualified (::::) Documentation Not Available

\

JpE— . _‘4“
|
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mﬁ Franklin Research Center FRC Project NO. C;'52S

A Dwswion of The Frankhn Insniute FRC Assignment No 13
200k and Race Steets Phia Pe 19103 (215 44R 1000 FRC Task No. oS

~N

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO Y&

EQUXPHENI ENVZRONHENTAL_QgéylflCATION SUMMARY FORM

DESIGNATI

X =

N

ENCTY

‘e >

DEF1C

NRC !EQUIREMENTS

pDocumented Evidence of Qualification Adeguate

Adegquate similarity Between Equipment and Test Specimen Established

Aging Degradation Evaluated AMeguately
Qualified Life or Replacement Schedule Estaplished (1f Reguired)
Program Establisnhed tO 1dentify AgING Degradation
Criteria Regarding Aging Simulation Setisfied (If Required)
Criteria Regarding Tempe:atute/?tessa:e Exposure:

o Peak Temperature Adegquate

o Peax Pressure Adeguate

o Duration Adequate

o Reguired profile Enveloped Adeguately

o Steam Exposure (1f Reguired) Adeguate
Criteria Regarding Spray satisfied
Criteria Regarding Submergence satisfied
Crateria Regarding Radiation satisfied
Criteria Regarding Test Seguence satisfied
Criteria Regarding Test Failures Of gevere Anocmalies

(1f Any) Satisfied

Criteria Regarding Functional Testing satisfied
Criteria Regarding lustrument Accuracy satisfied
Test Duration Margin (1 hour + Function Time) satisfied
Criteria Regarding Margins satisfied (NUREG-0588, Cat. 1)

L T T

NRC QUALIFICATION CATEGORY

DESIGNATION:
X = CATEGORY

) O Equipment Qualxtxod

1.0 Equipment Qualification pending Modification

1l.a Equipment Qualification Mot Established

11.0 Equipment Not Quclexcd

1l.c Equipment satisfies All Requizements Excepl Qualified Life
or Replacement Schedule Justified

111.a Equipaent Exenpt From Qunii!ication

111.0 kquipment Nct in the Scope of the Qualification Review

i Documentation Not Made Available

AR

S
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NRC Contrac
FRC Project No. 65257

'.E!l Franklin Research Center
+ D tonol The Frankhn instituie FRC ASSIQHMQH! No. 13

inh and Race Streets Phils Pe 19103 (215) 448 1000 FRC Task No. ﬁ

LIFICATION REVIEW OF EQUIPMENT ITEM NO. q0

EQUIPMENT ENVIRONMENTAL QU2

NOTES:
l. ] ‘g gﬂomou re Lrwc wes S no+ culculg‘ol@ —Qr

ey itul
&ngk ;' Wicox Ousncen C;mhm E.Au.nmmh‘f
MM (gel. ¢ AG)
The docamieat oas IQL\"!.U\(!E[ as ggg.! E(QLM Lo
bempecatucs prrssncs ool colotus .MJ{;
?nrwginh




UB Franklin Research Center FRC Project No.

A rvmon of The Frankhn Institute FRC Assignment No. 13
’ SO0 and Race Sweets Phils P 19103 (215) 448 1000 FRC Task No. __S95

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £

LICENSEE RESPONSE TO NRC SER

One hour spersting time s soed 48 & oemservetive specificatios fer the initistios of the reacter pretectiss systes
following & loss of soelast secidest.




eds 4y nuclear FILE: _0370-025

RECORD OF CONVERSATION COPY: J. V. Moran

(3 Telephone O Meeting O other

TO: F. Levandoski FROM: S o p— DATE July 30, 1980
COMPANY: Babcock & Wilcox PHONE NO.: _(80%) 384-5111
SUBJECT: T™I-1 Environmental Qualification of Class 1E Electrical Egquiprment

Summary of Conversation:

-

Mr. Levandoski stated that the standard test time for the tests,
whose results are provided in his letter to L. McBee dated
February 11, 1980, subject: Environmental Qualification
Sub-committee, is 24 hours.

JET/cek
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JIRVESTIGATION
RADIATION REQUIREMENT
NODEL 17THW

RMT Report E7414

SUMMALY

Specificetion regquirements for the 17764 senscr arecthet the unit rust
be cepedble of surviving 2 total raciaticn ¢oseage of 3.0 x 107 rads. This regquiremen!
wes evaluated end test results shov the desics cen withstend this amount of €xposu
without eny nciicezble effects. In 2¢Zition, & unit was exposed to 3.8 x 108 racs.
This unit 21so ylelded successfu’ results,

BACKGRAUND

Prior to this test, the radiation exposure requirerent of 3.0 x 108 rads for
the 177H¥ mode! had not been envircnmentally tested, There had been some question 1f
this leval of cxposure was too high, consequently 1t was deciced to subject te0 SENSOTS
to radiation, one at the spec1f1c§t1cn Yeve) of 3.0 x 108 rads and the other it 2
slightly higher level of 3.8 x 10° rads. Performance tests were made prior to and
after raciation which would show any demaging effects caused by the radiation exposure.
Greater damage or deterioration caused by the longer exposure would be {ndiceted by

a larger shift in the resuits for the sensor having the longer exposure time.

INVESTIGATIO:

The t!o 177HN sensors subjected to a radiaticon testing were S/k 237C at @
Tevel of 3 x 10° rads anc S/N 3371 at the raximum level of 3.8 x 106 rads. Evaluztiers
prior to and after the rediatior exposure were - calibrations at Po, 212°F and GOJ°F,

- IR Check at 602°F and room tempersture = and time respcnse in water at 175°F flowin.
at 3 fps. The actus) raciation exposure was conductec at Isomedix, Inc., ParsiZpeny,
New Jersey anc the testing procedure follo2¢ was as outlinec in @ memd from Jsoredix
The remo s an attachrent to this report. After completion of the radiztion testing,
the two units were returned to Resemount for final calibroticn and testing. These
calibration and tecting results togetner with the previouws datc are given ir Ttle 1,
The shifts are shown n Table 11. A1l variations or shifts were considered insigai-

ficant and were within the following Timits:

) .002 ohms
.212 004 ohrs
Alpha 1 pp

Timc Response 0.6 sec.

The IR readings with 100 VDC applied were all found to be greater than
100 megs when measured at room temperature and greater than 10 megs when
measured at 600°F. In addition the sensors were thoroughly inspected for
visible indications of damage Or deterioration and nothing was found.

These test results show the 1774w design can withstand the vadiation requirement

of 3.8 x 10" rads.

-




TALE 1
Calibretion, IR #~d Time Response Data
Yidbrztion & S/N 3370 s/t 337N

Tests Before
SXpasure Element £ Element 2 Element #1 Elerznt 2

©9,.784n 100.4700 190.1552 102,166
P12 138.98%2n 132,647 136,518~ 132.5582
500 219.612n 221,088 220.43%1 220.5487
ALPRA .0035829a/n/°C .003829:/n/°C .003530n/n/°C .003833x/0/°C
IRg00 30 Megs 40 Megs 350 Megs 255 Mecs
Tiu A :
Response 7.2 sec 6.9 sec 8.3 sec 8.0 sec
(Aver 3)
{Exposure 3X irnds 3.8 X 10° rads
Calibration &
Tests After
Exposure Element £ Elerent #2 Element 4 Elerment #2
RO 939.7€32 100.4702 100.153« 100.1682
Flz 138.9%4n 139.94¢n 139.522n 139,500
600 219.6233 221. 1120 220.4440 220.547x
ALPHA .0039307/a/°C  .003528:/-/°C o/a/%C .003833//%C
Rg= 10 Megs 20 Megs 350 Megs 300 Megs
IR Pa— 700 Meps 700 Megs 200,020 Megs 300,000 Fesgs
Time Response
Ev" 3) 6.6 sec 6.7 sec 8.5 sec 8.1 sec

|o‘” Recawt A0

|

\

A




[ ' TROLL 1
r‘ Calitraticn, It and Time Resoonse Shifts !
( S/K 2370 S/t 357
[lement #1 Element ¢ Elemert ¢ Elerent 62

(LR - 00 020 -.002 +.002

8212 +.002 +.00 +,004 +.002

8600 +.0N +.024 +.005 +.002

s ALPHA +« 1 ppn ¢ +« 1 ppm 0

Ti\g:eﬂi:zts‘%%nse -.0 sec © =2 sec +.2 sec .1 sec

~ NOTE: Both units uscd hever Seez NS-165 as a “"thermal grease” in the silver bushing
. to thermowell 1.D. intcrface.

aﬂr‘!ﬂﬁﬁf"‘r—\
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ISOMEDIX

July 19, 1974

Mr. Don Mattachuck

Rosemount, Inc.

12001 W. 78th Street

Eden Prairie, Minnesota 95435

Dear Mr. Mattachuck:

The following will summarize the radiation sequence pertinent to the
testing of two sensors with connection heads submitted by Rosemcunt and
received by us at Isomedix on June 7, 1974. The irradiation was
performed following the sequence in Instructions as outlined in your

"Special Instructions”.

Irradiation was begun on June 7, 1974 using cobalt=-60, at a dose rate of
1x10° rad per hour. A total dose of 300 Mrads was administered to one
unit, and 380 Mrad to the other, as marked on each unit. Units were
rotated and turned during exposure to achieve a more uniform dose
distribution. The overdose factor to edges of the units was 1.15.

Irradiation was performed in air at ambient temperature (70°F) and a
slight negative pressure (1/4"water). The maximum temperature of the
sample during jrradiation 4id not exceed 100°F, as confirmed by readings
in an oil solution in the vacinity of the test samples.

Dosimetry was performed using a victoreen Model 555 Integrating Dose
Rate Motor and Probe. The unit was calibrated on January 15, 1974 by
the Victoreen Instrument Company, using Cobalt-60 and Ces.um=137 sources
whose calibrations are traceable to the U,S. National Bureau of
Standards. A copy of the calibration certificate is available.
Confirming dosimetry utilizing a Red Perspex system was also completed.

Irradiation was completed on July 19, 1974 and units returned to you

under separate cover.

Very Twly yovurs.

= w Tavut®ew
" . e 38 .9

Georpe R. Dietz g (
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Bailry Meter Co.
P. 7. Box 400
dickliffe, OH @422

Aljcntioh: Mr. Lee Perossa
Mail Station KL

ry L |

n Reguirezent vadel 177H»

» Subrelt: Irvestigation Radiatio
- Reference: Rosemount Report 87414

rc Gentlezen:

Attached please fand
1774 radistion capabilities.
questions, please contact me.

the referenced report which outlines
1f you have any further

Very truly yours,

Mcu £. RN

Steven R, Mihattin
Applications Engineer

SRM gel

( Attachment: Rosemount Report 87404
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POVER GENERATION GROUP REF. AG
" o ‘
(_) \,/”:LJ. Levandoski, Product Manager
From
. L. McBee, Protection Equipment Unitdgrf‘?;77¢,gs 105 6635
Cust. , File No.
B&W Owners Group ’ ' or Ref,
Subj. Date
Environmental Qualification Subcommittee March 19, 1220

I This lattar 1@ 48"l SRe Swilamar Sad 980 dubqeel amiy.

Reference: Your note of 3/14/80 regquesting test da‘tes be included

on matrix.

The attached Rev 01 of Owners Group Environmental Qualification matrix
fs the response :0 your regcuest. One additicnal item was added in the

matrix for the dicumentation for the NI Preamplifier - a report

was added (58-0087-00).

LM/ vhm

R

ddendum

{1

g 7 cc: w/attach. .
N1 Burstein %‘_‘r:._._:;u,__ —
4;y . .F. Dowling, N{iiii:~)



. b0-2/80

117 BAU “NAERS GROUP 01-3/00 - @&t
ENVIROMIEN — UAL IF ICATION v PAGE 1
- - OT ATTOSE EQUIFMENT ACCID: LNV IRONMENT EQUIPMENT QUALIFICATION
OuNCR IPENT | FUNCTION | awo kool NO| SPECIFICATION} ~  REQuiktidNT M— - e
" o o a ax107 with 4.51 shift 84w 58-0081-00 See Figure |
3-4-9) [Reactor Input to Balley s Mg 4 5x10% Roentgen no effect| (Mar. 12, 1973) '
5-6) ovlant Reactor BYIXAIX-AX (3-4-9) 1 .285"‘0 Press. 59 PSIG
(7 i Fratection Stl:'a‘u;lalr atwosphere Tewp. 206
:ﬂ e NNI 1048 Max Ipaccuracy $12% ::::t":;' P/T vs Tise
(14 ﬁ‘()’!(gn-(l) P/T ws Time Plot attached | = inaccuracy 398 £5.67
PRI, Selu;tc Vibration
(3-4-9) Pressurizer | Indication | Balley f “"".‘ 3% "I‘“‘"‘;.‘. at
(5-6) evel and BYI040-AX D?' ?" be o
(l; Iansmitter Control isplacement Limited to
(n 375 D.A.
() Max Inaccuracy 2% .
Li4) Humioiry - 100 7. .
s
()-4-9) Btcam Generator] Indication Batley .
(5 6) cvel Start-up | and BYBABIX-A
(7 il Operate Control
(“’ .
(n)
(14)
T(3-4-9) FF Tank tevel |Indication |Bailey €5-3-17/N55-94 Mot Required
(5-6) and BYBXINX-A 1070 (3-4-9) | Design Range Only
Ug Control
n NNT 1048 .
(1) 5-6)+(7)-(8)
(14) 1M)-(14
(3-4-9) |Weactor Input to Motorola €5-3-17/855-91 2110% Roentgen 2.2010° Roentgen Certificate of See Flgure 2
Coulant Reactor Pro- | (Westinghouse)| 1070 Press. 58 PSIG Press. 59 PSIG Conformance Copies of Test
Pressure tection System| 5GP Temp. 2859F Temp. 286°F Report for P/T eports Supolic .
P/T vs Tine See Attached |Autoclave P/T vs Time 58-0093-00 AW LOCA, Radiat!
Max Inaccuracy #1031 Plots Atuched Nax. (Sept. 1969) fbration, Design
nqccur.u: 61 Seisnic '
'brlw ’l‘m'uﬂ'
'Ncwfar.y_

Hunid vy - 1007,



steam/aly; wan lnacc'y 102
V-1507; YG 7PA
Mlaxlal, mo lnm‘\:" 51

Selamic

Selomile

V-tans ) DLA.

14- 100 WZ 3G, 2ZPA
Max tone'y 113

177 BAM OWNERS GROUP
ENVIRONMINTAL QUALIFICATION - 01-3/80
- PAGE 2
VANUYATTORE | TOUTPENTY [ ACTiDiwl Thylohe Y ~ 7
OUYLA | EovipnENT FINCT10M AND MODEL, NO | SPECTFICATION | REQUIREMENT DATA DOCUMENTATION REMARKS S
(3-4-9)| Reactor Input to Motorole CS-3-17/NSS~ zno‘ Rocntgen 2.2m108 Roentgen Certificate of See Fig. 2
Coulant I ng Inecr sern 911070 Preas 53 rsie Press 59 PSIC Cunformance Coplae of
Fivhuure Safcety Protec- (3-4-9) P/T vs time see attached Temp. 286°F 58-009)-00 test reports
tion System max. fnacc'y ¢t 102 Autoclave P/T ve time for P/T supplicd to BN
(SFAS) plots attached max in- (Sept. 1969) LUCA
acc'y B.62. Selemic (VI- Raudiation
bration) IC sinusoidal Vikratlon
1-50 UZ 3 Axis max, 's‘-"‘!-'- LB .
o WY o
(3-6) |Weactor Coolant |laput to SFAS | Fosbure NNT1048 210% moentgunt oes’s 20 $8-0079-00 - sl K
n Prewsure and Indicatio| ELICH Press. 38 PSIG (Dec. 22, 19M) reports supplied
®) Teap. 3057 g 4.6X10% Rad; press 90 to NN
() Steam/atlr max Inace'y £$102 PSIA Tewp J18°F LOCA
(e i;“:“ :":':l:‘:“: l’"':: RN 1002 max Inace'y 51; Rallation
(Yors fes clzontal) | oy ipration 3G; 3 Axte Vibeation
wax. Inacc'y t 53 > 3.08 Deslgn Kange
8 1 to 50 ll'
(3-6) |Matu Stewm Indication Foxboro WNT1048 Mom. lncey 2 .08
1)) Pressure and Control ELICH 6.6X19° Rad
(8) Press 90 PSIA
an Temp. J18°9F
(14) R.n. 1002
Max. fnace'y 32
Vihration 3G ]
) Axis 2z 1.0%; 1 to SOM2
(1-4-9) Weac tor Input to Rosemount €3-3-17/NSS | Mot required 3.8x10% wad Certiffcate of The 1771 has been
(5-6) |tuolont Keactor Fro- 1776y 9/i070 Design Kange Requirements | Tomp. 1259F Conformance (177CY)| qualified for
n Tespot ature tection Sye- ()-4-9) (11)] NNT104A Ouly Press. 60 PSIC $8-0372-00 (17739) accldent conditions
(n) Betector tem Koscmount (5-6) (7) (®) kit 1902 (Jan. 19, 1978) by similarity to
an 177w (14) 177 €Y - Vibration i the 104AFP and 18
(14) (5-¢) N by Analysis the replacement
(8) (14) P77 Wi - 132, bi-axia pat for the 1776Y
G ZrA .
(5-6) | Reator Input to [RPT—— NN1-1048 7X10% Rud SX10% Rad 58-0261-00 (2/17/77) Scv Figuee &
22 Coulant Keactor HISZEr 9A92 . Tomp. 280°F 70 PSiG 316°P s8-0220-00 (9/19/75)]
(m Freuunre Frotect lon 08-1001108-00 | Fress. 51 PSIC Siturnted Steam/Chemical
(14) tean mitter Lyulem 1002 M hemical spray Sproay, max Inacc'y 52
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177 BAW OMMERS GROUP 00-2/80
ENVIRONMIHTAL QUALIFICATION 01-3/80
ACTURE [ RECTHINT  NVIRONRENT | FOUTPRERY QUALTFTCATTON v
UUMFR | E(UIPMENT FUNCT 10N WODEL M0, | SPECIFICATION REQUIREMINT | DATA DOCUMENTAT 10N REMARES -
()-4-9)] NI Pre- Input to Balley PT NI/RPS-CS-2-18 [Accident Regyslrement Design Range M S8-1017404-01 welsmic .
(%-6) smpliflar Reactor Pro~ Mo. 6621140A1] Design I.m.z Design Range Only (1) Rad 2.4x10 For TiM 6]??[70& [Vibration)
o tection systew Rad. 2.0x10 (2) Temp 40° to 160° Selemtz 58-U087 - pelow 7 02
) Temp. 40-150 (1) umidity 942 (275/10) Amited by
(11} Wuaidity 0-902 NIt at 140°F 50-0048-00 haker Table
(1%) Cont . Tested 1C (10-19-70) jo ¢ 0.375 »
NI/RPS-1018 7 to 40 N2 wpy of Red
(14 onln)___| ) Axts . opoes_swail,
(1-4-9)| Seurce Range | Inpur to Reac-| Vestinghouse | NI/KPS €5-2-18[(1) Rad. 10-60 CPS/NY (1) Rad. 49.4 CPS/WV $8-0578-00
(5-8) | M1 betector | tor Protection| WL-2)682 NI/WPS 1018 [(2) Prees. 150 PSIC (2) Press. 150 PSIG (1712/10)
(22) System (14 only) ()) Temp. 212°F (1) Temp. 212°F
s) (4) %01 mn (&) 1002 w0
() No scclident requiresent Seismic (Vibration)
(1) Design Kange Only = 1G Vertlical & Norlzontal
(1-4-9)] Intermediate | Input to Reac- | Weet inghouse (1) Rad &-851u-0& A/NV (1) Rad 6.6x10° 18 A/nv 58-0529-00
Runpo Detectoy to Protection | WL-21615 (?) Press. 150 PSIC (2) Press. 150 PSIC {6-24-70)
Syotcem (1) Temp. 212V (1) Temp. 212°

(&) 971 mn (4) 100X RN

No accldent cequiremsent Selsmic (Vibration)

beelign Range Only 1GC Verticul & Norfzontal
()-4-9)| Power Range | Imput to Reac.| Westinghouse (1) Rad 1.2-2.900° 03 azwv| (1)emad 1.620100°1) AZnv | s8-0089-01(6/22/70)
(%-6) Detector tor Protection| WL-236)6 (2) Preus. 150 PSIC (2) Press. 150 PSIC Conncctor Test Rad
) System (3) Temp. 212°F (M) Temp. 212°F Camma 208/Me
n) (4) 902 An (4) tumidity 1002 RN Newtron Flux 107NV
(n) No ace fdent requicesent SAL 750 volrts Tomp. 200°F
() Deslgn ainge Ouly Scismic (Vibration) Press. 18D PS1




E

L

(215¢) aunssayg weang

(114

o
-

(W NUNIE

(2as)ouy|

01 (0 ¢01 201 {01 001
'y E Y I T 1 | ) 1 L I | I B S e | T
— ll-'ll'l'—
|
. ﬂ CHGI'ZI- 11 190)
\ 1531 3AVI0010Y AQ
A |
/
\ :
. NS S 344
“\...\\\ WN19Y
eIV LETCETO, ,.. \  Junssiud s
WLy < e \ 031412348 !
ey /\ NOILYIADO
- UN1VYIdnIL S
031419348 .
T ysip S ————
e —
Sl
MILLIKSNYHL A8
ot f i

(114

ooc

PG,

—

(€ PO IR PLASPELET



(31sd) ainssasyg

YILLINSNVHL JUNSSIMd HIOS VIONOLON 504 3l

¢ hild

10-PLSZ3-4 1S31 Y201 301 30 SHOIIV,UYA TWINIUNOUIAND 9NIYGE

JUNSSIUJ Tvinlay

..... e ——

53304 G3iv010%, O1LVE INL 0 KTILYIEYA

(9as)awy)
¢01 y01 g0l o | {01 g0! (-0l
0 (IITTTTT T M T mrTTTT T T T mrT T T
L
01— = : -
/ m Hd95 ¥I0UOLON N
i i P ithen,
0 \ TN
N '] \
- . \ﬁ ”'Il .

s ol - A -

LIS TREEEN N// JUNS S JUd

031412348 ! /&\\nru_&_uu;m
or — I

. TN R N LYY 3431
' ——] —— JAV1201NY
; TP ot s o
JUNSS Wd IAVI201nY

09 R adtotty L 8
o : .

| (Hdas umaozuz_—uu-v Y104010H8 |

| : . .

. b ot . :
o/ .

T oo
001 -+ 08°0
oSt | o050
m ]
00Z = 60"y
g
-
052 St 01°)
>
0oL 4+ 0z}
0S¢ T 0c°)
oor Lopy

~(3nduj,1ncirQ) Cricy 3INSSIug



s-€

-
.

ERATURE'*F

TEMPE
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Title: Chemical Spray Analysis of Safety-Related Components
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JFM“ Input/References:

Refer to Table of Contents on Page 2 of 8.

Assumptions:

Refer to Table of Contents on Page 2 of 8.
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The purpose of this calculation is to analyze the effects of a Boric Acid
Spray on certain safety-related components installed at the Davis-Bessc
Nuclear Power Station, Unit No. : 1
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PURPOSE

To analyze the effects of a Boric Acid Spray (3000 prm Borac
Acid, pH = 5) on Rosemount 177HW-2 Resistance Temperature
Detectors (RTD's) and Bailey Meter BY transmitters. This
calculation is in support of Davis-Besse, Unit Ne. 1, 79-01R
Qualification Data Worksheets.

SCOPE

This calculation applies to all Rosemount 177-HWw-2 RTD's and
all Bailey BYBB41X-A, BYIB4OX, and BY3IX4lX-A transmitters
installed at the Davis-Besse Nuclear Power Station, Unit No.
1. This analysis will cover the effects that the Davis-Besce
chemical sprav will have on these components under the
conditions of a pastulated Loss of Coolant Accident (LOCR).

REFERENCES

1. Letter from Rosemnunt to EDS Nuclear, Dated 12/31/81,
containing a Arawing of the 177HWw RTD (79-01B Response
Peference V-34A).

2. Telephone conversation of 5/15/81, hetween J. Grahar
(Rosemount) and J. Abbate (EDS), regarding the material
used in the 177Hi-2 RTD Connection Head (79-01B Response
Reference ROC 34C).

3. Telephone conversation of 7/9/8l1, betweei Dan Dutnit
(Rosemocunt) and J. Abbate (EDS), regarding the Rosemount
177-Hi=-2 RTD. (79-01B Response Reference ROC 34E)

4. Evaluation of Aging of Class lE controls and
instrumentation in B&W 177FA Scope of Supply (79-01B
Response Reference AR).

S. Teleohone conversation of 6/30/81, between Bob Rand
(Bailev Meter) and Bill Bellando (EDS), regarding Bailev
BY transmitters (79-01B Response Reference ROC-5A).

6. MEW Report No. 58-0881-00 (Bailey Transmitters) (79-01B
Reference J-1).

7. *corrosion Resistant Materials Handhnok™ by Thert
Mellan. Published by Noyes Data Corporation, 1966.

8. Davis-Besse Nuclear Power Station, Unit 1 FSAR.
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5.0

METHOD OF ANALYSTS

The exposed materials were identified by examining test
reports, drawings, and parts lists of the units involved.
Knowing the exposed materials, their resistance to Boric AcaA
(ph=5) was determined by a document search of published
materials in the field of corrosion resistance.

BASIC DATA AND ASSUMPTIONS

5.1 Basic Data

High-high containment vessel pressure, together with
either high containment vessel pressur® OT low reactor
coolant pressure (conditions present during 10OCA's), will
cause the safety features actuating system to open the
containment sprav isolation valves and start two
containment sprav pumps. The pumps take suction intiallvy
from the horated water storage tank. The chrntainment
spray system shares the borated watar storage tank suppl®
with high and low pressure injection systems.

After the water in the borated water storage tank reaches
a low level, the sprav pumn suction is transferre? tn the
containment vessel emergency sump. The sump water 1s
then recirculated for use by the containment Spray, hiah
pressure injection, and low pressure injections systems.
Baskets of Trisodium Phosphate (NajP0y) ave availahle

in the sump so that whan sump flooding occurs,
neutralization will result. The spray pH upon
recirculation .s then 7.0 or greater (FSAR 6.2.2.2.2).
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5.0 BASIC DATA AND ASSUMPTIONS

5.1 Basic Data (Con't)

The chemical properties of the borated water storage tan¥
(BWST) supply are 1800 ppm Boron at a pH value of

approximately 5.0 (FSAR 6.2.

3.1). This supplv can last a

maximum of approximately 7 hours when minimum safeguards
are operating (one containment spray pump):

BUST Maximum Capacity

(FSAR Table 9-14)

Containment Spray Pump Capacity
(FSAR Table 6-6)

BUST Maximum Depletinn Time
(One Containment Spray Pump)

puring normal plant operations,

50,000 Gal.

1300 Gal./Min.

BUST Maximum Capac:tv

Fontainment Sprav Pump Capacity

= §5n,00N Gal.
1300 Gal./Min.

= 423 Minutes
7 Hours 3 Minutes

the borated water storage tank

contains a minimum capacity of 360,000 gallons (FSAR 6.3.2.6). At
this capacity, the tanks's depletion uime (with minimum safeguards

operating) will be 4.6 hours:

BWST Depletion Time
(One Containment Sprav Pump)

= 360,000 Gal
1300 Gal. Min

« 276 Minutes
= 4 Hours 3G Minutes
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BASIC DATA AND ASSUMPTIONS

5.1 Basic Data (Con't)

There is only a remote chance that merely a single containment spray
pump will be in operation following a loss of Conlant Accident. Tris
occurrence would only result from deliberate operator action or
multiple failures of redundant safety systems. The Safetv Features
Actuation System is designed so that both trains of the high pressure
injection, low pressure injection, and containment spray systen will
operate following a Loss of Cnolant Accident. With these normal
safequards operating, the borated water storage tank supply (BWST) will
last only 40 minutes. (15.4.6.4) T

.2 Assurmptions

1. The “"wash-off" anAd dilution effects that the primary conlan®
(which flashes to steam) would have on the chemical snray 1is
not considered. This assumption makes the analysis mnre
conservative.

2. The analysis of each material is made assuming that the
material is not paintedA. This assumption is conservative as
shme components are painted and would provide ad4it:innal
corrosion resistance. Only identified corrosion resistance
coverings are accounted for.

3. For the purpose of this calculation, all O-Rings and Gaskets
are considered as exposed materials. In mnst cases, these
materials are under large compressive forces that limit their
chemical spray exposure to little or nonc at all. This
assumption further adds conservatism to the calculation.

SUMMARY RESULTS

The Rosemount 177HW-2 RTD's and Bailey BYBB841X-A, BYIR4OX, and
BY3X41X-A units are qualified by snalysis for chemical spray exposure
at Davis-Besse Unit 1. The exposed materials are all rated gnoi or
above for corrosion resistance to Boric Acid (ph=5).
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7.0

BODY OF CALCULATION

7.1

Rosemount 177-Ww-2 FTD

These units are completely sealed, therefore, onlv its
external casings and seals are exposed. In addition,
these units are covered with a chemical resistant paint.

The exposed materials are as follows:

COMPONENT MATFRIA.
Header Stainless Steel

Flexitallic Gasket

Housing

304 Stainless Steel

Aluminum Alloy 214

Materjals and Parts References: References 1, 2, 3, 4,

Bailev BY Type Transmitters

These urits are completely sealed, and therefore, onlv
.the external casings and seals are exposed. In addition,
these units are covere” with a chemical resistant paint.

The exposed materials are as follows:

Amplifier Housing

Gaskets

COMPONENT MATERIAL
Aluminum

SBR (Stvrene
Butadiene
Rubber)

Materials and Parts Neferences: Ref 5,6
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MATERIALS ANALYSIS

MATERIAL CORROSION RESISTANCE TO 303(ph-5) REF
Stainless Up to concentrated boiling, 7
Steel fully resistant
Aluminum Corrosion so slight as tn be 7
negligible
EBR Good Resistance ?
\
7 A
b= 38707, = 1
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