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' Docket No. 50-289

MEMORANDUM FOR: John F. Stolz, Chief
Operating Reactors Branch #4, DL

FROM: Owen Thompson, Project Manager
Operating Reactors Branch #4, DL
SUBJECT: DOCUMENTS REQUESTED BY UCS REGARDING EQUIPMENT

QUALIFICATION AT TMI-1 PER CLI-84-11

By letter dated May 16, 1985, the Union of Concerned Scientists (UCS)
requested that the Commission direct the staff to provide "the underlying
data and documentation concerning the SER conclusions" that relate to the
staff's certification of equipment qualification for TMI-1 per CLI-84-11,
Subsequently, on June 19, 1985, Commissioner Asselstine requested additional
information about the available documentation.

The following documents, which are currently in the NRC Document Contro)
System (DCS) with an accession number, have been sent to the Record Services
Branch (RECSB) with instructions to nake the documents available in the
Public Document Room (PDR) and Local PDR.

0 Memorandum from Darrell Eisenhut, Director, Division of Licensing to
Richard Vollmer, Director, Division of Engineering, cdated August 3, 1984,
subject: TMI-1 Restart Proceeding Environmentai Qualification Certification

0 Memorandum from Brian W. Sheron, Chief, Reactor Systems Branch, DSI to
Vincent Noonan, Chief, Equipment Qualification Branch, DE, dated December 12,
1984, subject: TMI-1 Equipment Subject to a Marsh Radiological Environment

The enclosed informal notes and documents that were used by the staff in
preparing the Safety Evaluation are to become available in the PDR and Loca)
PDR by distribution of this memorandum.

0 Notes made by NRC staff during its review of GPUN's submittals, telecons
with GPUN and audits of the TMI-1 EQ files

0 Copy of “"SB LOCA Radiation Qualification File Index" provided to NRC
staff by GPUN during September 6 and 7, 1984 TMI-1 EQ file audit

0 Telecopy, dated February 71, 1985 from GPUN to NRC, providing
information on incore thermocouple extension cable
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" Memo to Stolz w2e

Documents, including test results, analyses, calculations, evaluations, etc.

which were relied upon by GPUN to demonstrate equipment qualification are in

the licensee's possession and therefore the staff cannot make those documents
available.

A1l documents in the staff's possession that were used in preparing the
Safety Evaluaton in response to CLI-84-11 will be available in the PDR and
Local PDR as soon as this memorandum is processed by RECSB.

WGRITTNAL SIOED BV

Owen Thompson, Project Manager
Operating Reactors Branch #4, DL

Enclosures:
As Stated
cc w/enclosures:
GlLainas
RLa Grange
JGoldberg
RlLevi
JThoma
PDR
L POR
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& SB LOCA RADIATION QUALIFICATION FILE INDEX

BIW Cable
States Terminal Block

— Limitorgque VMO (Rx Bldg)

Limitorque VMO (Aux Bldg)

Dings Brakes (Rx Bldg)

Dings Brakes (Aux Bldg)

Anaconda Cable

Continental Cable

Kerite Cable

GE Terminal Block

ASCO Solenoid Valve (NUREG-0588)
ASCO Solenoid Valve (DOR Guidelines)

Static-O-Ring Press. Sw. (DOR Guidelines)
Static-0O-Ring Press. Sw. (NUREG-0588)

-. Rosemount Transmitter (1153D)

Westinghouse Motors

Foxboro Transmitter (Aux Bldg)
Foxboro Transmitter (Rx Bldg)

GE Fan Motor

NAMCO Limit Switch

Bailey Transmitter

Rosemount Transmitter (1152)
Rosemount RTD

Conax Electrical Seal (PL Series)
Conax Electrical Seal (75900 Series)
Microswitch Limit Switch

-~»?§|nszorb (Diode)

Raychem Heat Shrink Tubing
Target Rock Solenoid Valve

Weed RTD
GE Penetrations - {724,
Ross Solenoid Valves ¥ Lo

oo

Samuel Mopgse Cable \
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Faciitey: i
Unit: ]
Docket :

J-_w-__lm

Qualification Outstanding
mmm
System: Monitor lag Operst ing 19 hours L
.. - et Test £ Analysis
AR V994 thew 199
S ki N
| Camponent : Cabre Temperature See Accident ? Test & Analysis
(*F) Prafile » Figure 6.8-13
- l Pres See Accident
Contimental wire sure 4 Test & Tysi=
E (rSia) Profile #2 Flgure 6.8 14 - _——
. ‘ Node) musber - -
9' GAl ™ 15 S = :
! at L s Tyst
' - Tes Analysis
Funct ion: %
Elec Conmector e U RS
' Chemical 5N ] Test & Anglys
' Accurscy:Spec: WA Seray (sm) S ¢ ysis | None
Bewon: N/A
Radiation 2.6x00" N s Test & Aralysis
Service: (RAD)
Incore Thermocouples
g : Aging 130/% ) Nole A Test & Anslysis
Lecation: (*F/Years) Page a2
(c-!.au-l
Flsod Leve! Sutemer gence R/ 3 W/A L7
Elev: 288 86 ft Page 2»
@ | Abeve Flood Level: Yes
éw SECO FIE w0 0 T Wales:
. BQ-7r ~i39=~4g
2. TMi-) FSam
3. GPum TOR 282 wev. ¢ Area 22
. CPun C-1101-625-53%¢-907
ss. £Q-T1-v39a-12
.S-m 113 Page 15 of 16
)



COMPONENT MATERIALS EVALUATION SWEET

Flant 1.D. No.: AR-149A thru 199A Component: Cable
Manufacturer: CONTINENTAL WIRE AND CABLE CO. Model No.: GCAI B/M EX 150

(<]
THERMAL ACING RADIATION
PARTS LIST MATERIALS LIST __QUALIFIED LIFE REFERENCE QUALIFICATION REFERENCE
Wire Insulation Teflon (FEP) 130°F/2.47x10" yr GPUN 1.1x10% GPUN
_ i101-5340-75 Rev 1 C-1101-625-5350-004
? rair wrappi Aluminum/Mylar 130°F/3.95x10° yr CPUN 1x10°R EPR1 RP 1707-3
- C-1101-600-5 150-002
Rev 1
Jacket Teflon (FEP) 130°F/2.47%10° yr cPUN 1.1x10% CPUN
. 1101-5350-75 Rev 1 C-1101-625-5350-004
*
n
s D680R/pe 18 Page 16 of 16
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1.0
3.1
3.2
1.
3.4
3.5
3.6
1.7
< 3.8
4.0

Purpose

Determine service the locore detector to penetretion cable asssmbly
vorsal 40 year life plus accident radiastien axposurs requiramecta,

Conclusicn

The incore detector to pecetration cable asseszbly will be axposed to a
total iotergrated radiation dose of 4.79 x 10° RADS.

Baferesces

GPUN Calculaticn C~1101-625-5350-004

FUREG-0020 Vol. $ Ne. 7 July 1981 ~ »

T™O~1 FSAR page 1.1-1 dated 7/82

DI-1 FSAR Tadle 6.65

GPUN General Arracgement Dvg, LE-133-02+004/007
Mdiclogical Health Hasdbook 1970

DOR Guidelines Appendiz B-

GAI Radiation maps E-001-052 dated 8/23/71

c.nleuuuuan_-lzuo

The incore detector cable assembly is required to fusctien for:

Norzal Service .

40 your @ 30 l‘/hr Normal Operation (loln, 3.8)
350400 Hours x 50 MR/hours = 1,752 x 107 @@
or 1.752 x 10% Rads {n 40 year service

Bets Accident LOCA Dose (Refer 3.1)

GPUN calculation concluded that the jacket anéd shield reduced the dose
fros Beta radiation that reaches the virs issulatien by & factor of 10,

Gemms Accidest LOCA Joss (Refer 3.7)

DOR Figures 1 through 4 provide factors te be applied to the
conservative dose to correct the folloving plant specific parameters:
(1) reactor power level; (2) containment voluse; (3) ehielding; end
(4) coapartzent volume,

-~

81e LZR N WIETOON Nl 61:61 S8/ 1220




I . ©

1 Nuciear CALe WO ~1101 6253150 2007

< 2 or ....3_
SRETNO - fo/2s/86" "

Radiation Normal Service plus Accident LOCA .. Date...... lo/2s/8&
MBJECT ....condtttons for the Incore Detection Cable Aasezily sv/oars 3 '”j; f winy
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..............................................................................

The radiation service condition for the fncore cable sssembly
applization specific paraseters are:

Reactor power level -~ 2,535 Mweh (Refer 3.3)
Containment volume - 2.126 x 109 fe¢3 (Refer 3.4)
_~*Compartment volume - 102,203 £t (Refer 1.5)
+Thickness of D-iing shield wall (concrete) = 48" (Refer 3.5)
+Thickoess of Steel Door = 1 ft (Refer 3.5)
Tiae equipaent is required to remain functiocnal - 30 Days

*The compartaent volume was assused to be the line of sighbt area
above and below the incore detector meal plate. Froa GPUN Ceperal
Arrangesent Drauin;; this volums Uas calculated to bde

40 £t x 21 fc. x 107 ft = 88,200 £5? above and

19 fr x 11 fr x 67 ft « 14,003 ft3 belov the incore sesl plate.
Total = 102,203 £t (Refer 3.5)

+The Density of Concrete 2.25 gu/ca? and steel 7.86 gn/ca? are
&ssumec to provide egquivalenc shields (Refer 1.6)

Toe problem is to make a ressonable estisste of the dose that the
equipment could be axpected to receive in order to evaluate the
sdequacy of the radiastion service condicion specification,

Step 1

Enter the nozogres ir Figure 1 at 2,535 MWth reactor pover lavel and
2.126 = 10° f¢ ’oatatnno.: voluse and read s 30-day integrated
dose of 1.4 x 107 RADS.

2ep 2

Znter Figure 2 at & dose of 1.4 x 107 RADS and 48" of concrete
shielding for the cospartment the equipsent is located io and read

1 x 10° RADS. This 1s che dose the equipment receives froa wources
outside the compartment. To this must be addea the dose froz sources
ioside the compartmect (Step J).

Step )

o Ecter Figure J at 102,203 fc? and read & correction factor of 0.31.
A The dosa due to sources insige the compartment (line of sight volumae)
OF  would then be 0.31 (1,6 x 107) = 4.34 & 106 RADS. Toe suse of the

doses from scepe 2 and 3 equals:

12 10% RADS + 0.31 (1.4 x 107) RADS = 4.34 x 106

—
ADOO QO  1hes
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lnut.zon Normal Se¥vice plus Accident LOCA

CaLc woC-L1Ql=625~515n =00

SHEET NO. ... d o, 3
- 10/25/84

Conditions for 'the TIncoee Detection Cabdle Assendly COMP BY/DATE St 17 Ll arlin, M

-------------------------

4.5

Beta + Camns Accident Dose
“

4.34 x 106 RADS Gamae 30 LOCA Intergrated Exposure

0.10 (4.34 x 106) pADS Beta 30 LOCA Iotergrated Exposure

.34 % 308 + 4.34 x 10% @ 4.774 x 10 BADS Total Accidanc
Incteryrated Exposure

Sumaocy
The iacore detector to pentracion cable assezbly will be axposed to:
1.752 x 10 RADS during Normal Service -

4.774 x 10° RADS LOCA Accident—
Total 4.79 x 106 RADS

ADOO GOV 140
-~
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4 \ BHEET NO _’o' 3
suascey . Radiation Norma)l Service plus Accicent LOCA oaTS ,J/,g/ﬁga

: o - v
Concritions for the Incore Detection CabTe Assémbly 2. ovoars 2 ./r.(go.,‘,\
CHK'D. BY/DATE

1.0 Purpose

Determine service the Incore detector to genetration cable assemd )y
normal 40 year 11fe plus accident ragiation exposure requirements.

Conclusion

The incore detector to penetration cable assembly will be exposed to a
total intergrated radiation dose Of':?TZ'l 106 RADS,

References

GPUN Calculation C-1101-625-5350-004

NUREG-0020 Vol. 5 No. 7 July 198)

TMI-1 FSAR page 1,1-1 dated 7/82

TMI-1 FSAR Table 6.6-5

GPUN General Arrangement Owg. 1E£-153-02-004/007
Radiclogical Health Mandbook 1970

DOR Guidelines Appendix B

GAl Raciation maps E-D01-052 dated 8/23/7)

Calcylation/Analysis

The incore detector cable assembly 15 required to function for:

Normal Service

40 year @ 50 MR/ur Korma) Operation (Refer 3.8)
350400 Wours x 50 MR/hours « 1,752 x 107 MR
or 1.752 x 10% Racds in 40 year service

Beta Accident LOCA Dose (Refer 3.1)

GPUN calculation concluded that the Jacket and shield reduced the dose
from Beta radiation that reaches the wire insulation by a factor of 10.

Gamma Accident LOCA Dose (Refer 3.7)

DOR Figures | through 4 provide factors to be applied to the
conservative dose to correct the following plant specific parameters;
(1) reactor power level; (2) containment volume; (3) shielding; and
(4) compartment volume,

0211p pg 74
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I nuctear caLe. Nck =110 -625- 5350007 Rev./
kT NO. .2 or 3
Radiation Normal Service plus Accident LOCA ans 10/25/84

Conditions for the Incore Detection CabTe Assembly coMP. SVoATS L’ 1 £1 otudln,
CHK'D. BY/DATE

SUBJECT

““

The radiation service condition for the incore cable assembly application
specific parameters are:

Reactor power level - 2,535 MKth (Refer 3.3)

Containment volume - 2,126 x 106 ft3 (Refer 3.4)
*Compartment volume - 102,203 ft3 (Refer 3.5)

*Thickness of D-Ring shield wall (concrete) - 48* (Refer 3.5)
*Thickness of Stee)l Door - 1 ft (Refer 3.5)

Time equipment 1s required to remain functional - 30 Days

*The compartment volume was assumed to be the line of sight area

above and be ow the incore detector seal plate. From GPUN General Arrangement
Drawings this vo! was calculated_to be

40 ft x 21 ft, x 10° ft = 88,200 EtJ above and

19 ft x 11 ft x 67 ft = 14,003 ft below the incore seal plate, Total = 102,203
ftd (Refer 3.5)

+The Density of Concrete 2.2% gm/cm2 and stee! /.8¢ gn/cmz are

assumed to provide equivalent shields (Refer 3.6)

ihe problem 1s to make & reasonable estimate of the dose that the eqQuipment could

be expected to receive in order to evaluate the adequacy of the radiation service
condition specification.

Steg ]

tnter the nomogram in Figure | at 2,535 MWth reactor power leve! anc 2,126 x 106
ft? containment volume &nd read a 30-day integratec dose of 1.4 x 107 RADS,

step 2

Enter Figure 2 at a cose or 1.4 x 107 RAUS ang 48" of concrete shielding for the
Compartment the equipment 1s located 1n and reac

I x 109 RAUS. This 1s the dose the equipment receives from sources outside the
cgmvlr;ment. To this must be adoed the cdose from sources insige the compartment
(Step 3).

Step 3

enter Figure 3 ot 102,203 ft3 ang read a correction factor of 0,31, The dose
due to soyrces inside the compartment (line or signt volume) would then be U. 3
(1.4 x 107) » 4,34 x 106 RADS, The sums of the doses from steps 2 and 3
equals:

| x 103 MADS + 0.31 (1,4 x 107) RADS * 4.34 x 106 _

0ZI1ip pg 75
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Conditions for the Incore Detection Cable Assembly comr. eY/oaTE P ¥ Lamerlan

ORK'D ava'm/

4.5

Step 4
Enter Figure 4 at 10 hour and read a correction factor of Q88 . Apply
this factor to the sum of the doses determined from steps and 3 to

correct the 30 day total dose to the equipment inside vhe compartment
to 10 hour.

0.45 (4.34 x 106) = 1,95 x 106

Beta + Gamma Accident Dose

1.95 x 106 RADS Gamma 10 Hour Integrated Exposure

0.10 (1.95 x 106) RADS Beta 10 Hour éntegrated Exposure

1.95 x 10° + 1,95 x 10° = 2,145 x 10% RADS Total Accident
Integrated Exposure

Suﬂmarl

The incore detector to oenetration cable assembly will be exposed to:
1.752 x 10% RADS during Normal Service

2.145 x 106 RADS LOCA Accident

Total 2.16 x 10° RADS

0211p pg 76
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T™I~2 Radiation Exposure of Incore Thermacouple
Subject  gystem External Extansion Cable Dete November 27, 1984

Radiological Engineering Support
Oparations Manager TMI-2 LoCatoN: w13
J.A. Flanigan 9240-84-2592

er EQ RC#® 5.0
8.7, milioty

In response to your requost of 11-13-84 (Ref:EPEI/B4/1913) we are providing
the following inforwmatior.

The most reliable data Presently available Support a total dose of 1.0E7
Rads to the teflon cover of the extension cable. Thie total is comprised
of four contributors i)the dose due to incore table contamination, 2)the
dose received by HPR-213, 3)the dose due to Krypton-85, and 4)the dose

due to Xenon-133. The individual dose estimates are 1.24E6 kads, 0.99c6
Rads, 1.75E6 Rads and 6.21E% Rads respectively. Details regarding each of
these estimates are also included.

The dose estimate based en incore table contamination was obtainsd through
the use of documented Surveys by Health Physica Technicians. The surveys
vere from 1l0-16-80 Reactor Building Entry #) through 6-26-84 Entry #2334,
using thirteen total Surveys. Several decontarination attempts have been
made on the table, therefore reducing the emphesis placed on smear survey
results. All Surveys used for dose estimation were 8/y dose rate surveys,
usually performed with an RO=2A.

The exposure estimate based on HPR-213 wase usad to reprevent Post-accident
elevated gamma eXposure rates. This estimate was taken from GEND-019, Exame
ination Results of the Three Mile Island Radiation Detector HPR-21), HPR-21)
i8 a general area radiation monitor located adjacent to the incore table. The
dose received By the detector was based on transistor testing. This dose does
not include any exposure from gases or contamination as the inside of the
detector was not contaminated. The detector was removed from the Reactor
Building on May 28, 1981 Entry #11.

The exposure based on the presence cf Krypton-85 gas was estimated using RCRP
Raport No. 44 to convert activity levels to Rec/hr skin dose. Krypton-85
activity levels in the Reactor Building were taken from GEND-013, TMI-2 Reactor
Building Purge Kr-£$ Venting, with gas concentrations assumed to be equal
throughoyt the building, 7Total Kr-85 activity was cross checked with effluent
analysis reports for 1980 to validate accuracy. Exposure due to Kr-85% wag
assumed to be ended at the start of purging June 28, 1980,

ADOOOB4S #.9)
£8/12-20




Page 2

November 27,
9340-84~2532
8.J. Rilioti

f8 ma,or contribution to the dose estimate is that from exposure to

¥onon-12) gas. This number is alsc the most likely source of significant
error. The estimate of the X-1313 contribution was determined by using
ICRP-30 to convert Activity levels to Rem/hr skin doso. X=-133 activity
determination was done by plotting a half 1ife curve to gero time from

& Reactor Building air sample taken on May 4, 1975. This is in accordance
with the logic used in GEND-INF-032 Vol. I, Radionuclide Mass Balance for
the ™I-2 Accident: Data Base System and Preliminary Mass Balance Vol. I.
There is presently an affore underway to provide further information on
X=133 levels which Ay allow for revision of the number Presented here.

The exposure estimates represented are rough estimates based on currently
available information. Any Qquestions concerning their accuracy or the need
for refinement may be addressed to §. Layendecker at Extension B8164.

L=

J.A. Flanigan
Radiclogical Engineering Support
Operations Manager TMI=-2

//1/1'7.1 /'-.'/J C[-‘ S :

Calculations By: S. Layendecker
Radiclogical Engineering TMI=2

S <§225i4 p -
Checked By: £.E. farfinian

Radiological Engineering Support
Effluent Assessment Manager TMI-2

4 B

Approved By: + Slobodien, Manager
diclogical Engineering T™I-2

JAF/SL/JET/MIS/wsem
attachments
c¢t Carirs

J.E. Hildebrand-Radiological Controls Directer TMI-2

G.A. Xuehn-Manager, Radiclogical Controls T™MI~1

R.P. Shaw-Radiclogical Engineering Manager T™MI-1
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