TENNESSEE VALLEY AUTHORITY

CHATTANOOGA. TENNESSEE 37401
400 Chestnut Street Tower II

February 19, 1985

Director of Nuclear Reactor Regulation

Attention: Ms. E. Adensam, Chief
Liecensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority 50-391

By letter dated August 19, 1983, TVA provided, in accordance with 10 CFR 50.49
and NUREG-0588, information demonstrating compliance with the equipment
qualification requirements for the Watts Bar Nuclear Plant (WBN) unit 1. By
letters dated July 24 and August 14, 1984, TVA provided updated and additiomal
information, respectively, to that submitted by the August 19, 1983 letter.

By letter dated December 20, 1984, TVA provided updated information to that
submitted by the referenced letters and information formally addressing various
NRC concerns and questions discussed in conference calls and meetings. As noted
in the submittal, several of the NRC Staff concerns could not be fully addressed
at that time due to the unavailability of information and/or the need for
additiomal calculations/amalyses.

It is TVA's understanding that the NRC Staff has completed its review of the
Watts Bar unit 1 electrical equipment environmental qualification program.
Questions and concerns resulting from the review have been discussed in
conference calls on December 18, 1984, and January 25, February 7 and 11, 1985,
The enclosure to this letter provides: (1) a discussion of the resolution or
status of remaining open items discussed in the referenced conference calls
(enclosure 1), (2) a thermal amlysis on the use of an insulation blanket on
postaccident monitoring instrumentation in the valve vault room (enclosure 2),
(3) an update of equipment status concerning replacement of equipment before
unit 1 fuel load (enclosure 3), and (U4) justifications for interim operation
(JI0s) and equipment qualification sheets (EQS) for the equipment discussed in
enclosure 1 (enclosure 4).

As discussed and agreed in the conference call of February 7, 1985, TVA will
provide revised or new EQSs by initial criticality for equipment required to be
installed before fuel load. Formal revisions to the environmental qualification
(EQ) report will be forwarded approximately three months after the issuance of
the Watts Bar unit 1 operating license.

In order to avoid misinterpretations which could lead to unwarranted enforcement
actions, TVA wishes to point out that TVA's preventive maintenance (PM) program
entirely supersedes that information in the EQ report as a controlling document
for PM requirements. Also, we wish to document our understanding that no
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extension request will be required to be submitted to NRC for that equipment
which will not be fully qualified as of March 31, 1985. It is recognized,
however, that adequate JIOs will be required for that equipment which is not
fully qualified at the time of fuel load. These JIOs will be valid until
November 30, 1985 at which time an extension request would need to be provided
for any equipment which is not fully qualified.

If you have any questions concerning this matter, please get in touch with
D. B. Ellis at FTS 858-2681.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

N7

R. H. Shell
Nuclear Engineer
ed before me

Sworn t d subsecri
this [é/day of

Notary Public

My Commission Expires g/z/’f /Xg

Enclosures (4)

ce: U.S. Nuclear Regulatory Commission (Enclosures)
Region II
Attn: Dr. J. Nelson Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323




DISCUSSION OF OPEN ITEMS

| Listed below are the resolution or status of open items as mutually agreed upon
‘ ‘ between TVA and the NRC.

1. Recalculation of Primary Contaimment and Valve Vault Room Temperatures

| A. By letter dated Feburary 16, 1985, TVA responded to an NRC request for
' additioml information regarding main steamline break (MSLB) accident

anmalysis at the Watts Bar Nuclear Plant. Parts of TVA's response were

| prepared by Westinghouse Electric Corporation (W) who indicated that
an analysis of the Watts Bar containment temperature response following
a postulated MSLB was performed using a revised version of LOTIC-3
(WCAP-8354, Supplement 3) (described in detail "in W's submittal to NRC
dated September 10, 1984). W concluded that using the above mentioned
model, the peak temperature from a postulated MSLB inside containment is
less than the FSAR limiting break. Since the design temperature
(3279F) was used for the environmental qualification of the affected
equipment, the equipment's qualification will not be invalidated as a
result of the MSLB inside containment reanalysis.

B. A preliminary calculation based upon Catawba data for an MSLB
inside the valve vault revealed a peak temperature greater than the
design temperature TVA used for qualification. A safety evaluation
was performed which demonstrated that all devices in the valve
vault except certain post-accident monitoring (PAM) instrumentation

7] would either fail safe or perform their safety functions before
exceeding their qualification temperatures. The PAM instrumen-
tation, as documented in EQS-NEB-XX-48, is protected from the peak
temperatures by an insulation blanket which prevents the temperature at
the instruments from exceeding the qualification temperature. A
preliminary thermal analysis demonstrating the effectiveness of the
thermal blanket is provided in Enclosure 2.

Final resolution of this item will be provided before initial
criticality..

2. NSSS Instrument Accuracies

As previously stated in TVA's letter dated December 20, 1984, and in -
conference calls on January 25 and February 7, 1985, the wide range reactor
coolant system pressure transmitters, steam line pressure transmitters, and
containment pressure transmitters, all of which are NSSS PAM Instruments,
were found not to meet the accuracy requirements established for PAM
chamnels in FSAR 7.5-1. Nonconformance reports were written and corrective
actions were determined. For the steam line pressure transmitters, the
corrective actions are discussed under the comments on EQS-NEB-1-21 and -40.
For the containment pressure transmitters, the corrective actions are
discussed under the comments on EQS-NEB-30-27. Finally, for the wide range
reactor coolant system pressure transmitters, a final 10CFR50.55(e) report
was submitted to NRC on October 3, 1983 which provided justification for use
of the transmitters presently installed.

—-1-




Submergence

A safety evaluation was performed and submitted to NRC by letter December 20,
1984 on the submergence of all 10CFR50.49 equipment inside primary
containmment. For all submerged equipment inside contaimment required to
operate and/or not fail for the specified Design Basis Accidents (DBA)
causing the flooding, TVA has either removed the equimment, relocated the
equipment above flood level, or has qualified the equipment for submergence.
The only equipment required--to "be qualified for submergence are the wide -
range reactor coolant .system (RCS) temperature detectors. The submergence
qualified temperature detectors are to be installed before fuel load and are
discussed on EQS-WBN-NEB-68-28 previously submitted to NRC.

Status Change List

Enclosure 3 is a list of unit 1 equipment which was status IV in table.
1.1 of the October 1984 EQ report revision. All equipment on this list has
either been replaced or will be replaced by fuel load or is no longer

'status IV for other reasons.

Generic Cable Qualification

In a conference call on December 18, 1984, NRC representatives stated that in
general TVA's methodology of generically qualifying cables was unacceptable.
However, the NRC stated that they would accept the generic qualification
approach as justification for interim operation (JIO) until November 30,
1985. The JIOs for cables are contained in Enclosure 4. TVA is presently
preparing a test program to fully qualify the cables. Furthermore, the
Tefzel-insulated cable was omitted from this test program since TVA has
informally submitted additioml data to NRC consisting of a production MIL
Specification and a copy of a letter to Du Pont requestlng certification that
all Tefzel insulation-is essentially the same.

Resolutions of NRC Questions on Specific Equipment Qualification Sheets
(EQS) in January 25 and February 7, 1985 Conference Calls

A, EEB EQSs
(1) EEB-0047

The actual elevations as requested by the NRC, not the floor .
elevations, are as follows for the identified devices:

1-FSV-30-15-B EL. 737!

1-FSV-30-17-A EL. 737"

1-FSV-30-56-A EL. 735!

1-FSV-30-58-B EL. 739' 8"
-2-




(2)

(3

(n

(5)

(6)

(7

(8)

(9)

EEB-0057 and 0073

These valve positioners are in testing at Wyle Labs. Scheduled
completion date is March 1, 1985, TVA expects no problems
with qualification of these devices.

EEB-0058

All system 31 limit switches have been replaced with qualified
switches. All system 90 limit switches will be replaced before
fuel load with qualified switches. '

EEB-0060

All equimment in this EQS will be replaced with qualified
equipment before fuel load.

EEB-0076

TVA has determined that the equipment in this EQS is located in
a mild environment and therefore will be removed from the
10CFR50. 49 program.

EEB-0085

All equipment on this EQS has been replaced with qualified
equipment.

EEB-0006

TVA confirms thatothe room mentioned in this EQS is air-
conditioned at 75 F which is indicated by Note 12 on the
Environmental Drawing 47E235-45 RO (in EQ report).

EEB~CSM-1

This EQS discussed the qualification of PLAS-DUX material that
TVA was to use in sealing conduits. However, TVA has decided
to use qualified Conax connectors instead. EQS EEB-(SM-1 was
removed and replaced with the EQS EEB-(SC-1 in the last
revision, stamped October 1984, of the EQ report previously
submitted to NRC., EQS EEB-(CSC-1 discusses the qualification of
the Conax connectors.

EEB-TB-1

NRC reviewed this EQS and had essentially three questions
dealing with radiation, temperature, and use of Dow Corning RTV
3140 as a protective coating on the terminals of the terminal
blocks (TBs). The three areas are addressed as follows:




, (10)

(11)

.,  Radiation - TVA had not done any radiation testing on the

RTV, as stated in the EQS; however, TVA has manufacturer's
r‘adlatlon data on the RTV which 1nd1cated the material is
acceptable for use after exposure to 1x10 rads. TVA is in
the process of trying to obtain the necessary qualification
data. If this is not possible, TVA will test the RTV
_befiore November 30, 1985. A JIO is contained in Enclosure Y.

b. Temperature - The EQS stated that the uncoated TBs were

qualified to 342°F Upon further review, TVA ‘has
determined that the uncoated TBs were only tested to 330 F
and the ‘coated TBs to 342° F; however, both of these
temperature llmltsoenvelope the maximum accident
temperature of 327 F for which they must perform thelr
safety function.

‘c. Use of RTV "Coat‘ing‘on TBs - TVA uses the RTV 3140 coating

on TBs located in harsh environment areas subject to
moisture exposure either by conduit condensate, steam or
chemical spray.

EEB~PNL -1

A thermal aging test (257°F for 1360 hours) was done on the
equipment on the EQS which enveloped, with cgnsider'able margin,
the design basis accident temperature of 197 F. The
qualification of the equipment was based upon amlysis and

partial test data, as discussed on the EQS, not just amalysis
alone as implied by NRC in the conference call on January 25, 1985.
The equipment on the EQS will be made part of TVA's Q-List and
will be incorporated in TVA's malntenance and surveillance
program.

EEB-BD-1, -2, -3, -4 and EEB-MC-1, -2, -3, and -4

The EQSs submitted to NRC discussed in detail the construction

and principles of operation on a generic basis of the circuit
breakers and explained why the operation of the breakers for a
cable fault during an accident will not be affected by aging or
the higher temperature unless possibly speeding up the
operation of the breakers.

TVA also believes that the thermal aging test discussed for
EEB-PNL-1 provides additiomal support for the similar equipment
on the EQS. The equipment on the EQS will be made part of
TVA's Q-1list and be incorporated in TVA's maintenance and
surveillance progranm.




As an additiomal note, in d conference call with NRC representatives on
February 11, 1985, NRC mentioned some failures of circuit breakers at
Mississippi Power and Light (MPL). TVA will investigate the circuit
breaker failure at MPL and its applicability to TVA's breakers and will
report back to NRC at a later date. The NRC representatives involved in
the call stated they will accept our present EQSs and JIOs until November
30, 1985. TVA will continue to work with NRC to resolve problems with
TVA's methodology of ecircuit breaker qualification.

B. NEB EQS
(1) NEB-XX-6

All equipment on the EQS has been replaced with qualified
equipment. . ‘

(2) NEB-1-21

TVA has reevaluated the equiment on the EQS and has determined
that this equipment is located in a mild environment. It will
be removed from the 10CFR50.49 program.

(3) NEB-30-27

All equipment on the EQS will be replaced with qualified
equipment before fuel load.

(4) NEB-1-140

TVA has reevaluated the equipment on the EQS and has determined
that this equipment is located in a mild environment. It will
be removed from the 10CFR50.49 progranm.

(5) NEB-94-48

The incore thermocouple system is still not fully qualified.
A new JIO is provided in Enclosure Y.

C. MEB EQS

(1) MEB-30-0001 MEB-65-0030
MEB-30-0011 MEB-65-0130
MEB-30-0012 MEB-65-0132
MEB~30-0013 MEB-65-0163
MEB-30-0015
MEB-30-0016
MEB-30-0017 : |
MEB-30-0019 |

All equipment on these EQSs has been replaced with qualified
equipment .




(2) MEB-30-0006
- .. MEB-65-0009 ...
MEB-65-0010

All equipment on these EQSs will be replaced with qualified
equipment before fuel load.

(3). MEB=30-0002"

The MEB Index Sheet in the EQ report referenced an EEB EQS-0066
which was not contained in the EQ report. EEB EQS-0066 was not
contained in the EQ report because TVA had since reevaluwated the
equipment in the MEB EQS and had determined that this equipment
is located in a mild environment and therefore was removed from
the 10CFR50.49 program and the EQ report.

(4) MEB-30-0005

TVA has reevaluated the equipment on this EQS and has determined
that this equipment is located in a mild environment and
therefore will be removed from the 10CFR50. 49 program.

(5) MEB-3-0111

TVA has reevaluated the qualification of the equipment in the
EQS and has determined that this equipment is now qualified and
therefore will not be replaced. The revised EQS showing the
qualification of this equipment is contained in Enclosure &4.

New EQS, Not Previously Submitted to NRC

At the time of the submittal of the last revision of the WBN EQ report,
October 1984, TVA, due to an oversight, did not submit an EQS for FT-72-
13 and FT-72-34. TVA has recently installed qualified devices for
these transmitters. The qualification of these devices are discussed

in EQS-WBN-NEB-72-50 contained in Enclosure 4,




ENCLOSURE 2

. THERMAL BLANKET ANALYSIS




POSTACCIDENT MONITORING THERMAL ANALYSIS

Barton transmitters are used to provide postaccident monitoring (PAM) of
environmental conditions in the valve vault at Watts Bar Nuclear Plant (WBN).
The envirommental conditions which these PAM instruments were expected to
experience were based upon an analysis which failed to consider the effects
of steam superheating following steam generator tube uncovery during a main
steam line break (MSLB). The inclusion of steam superheating produces peak
environmental temperatures which exceed current PAM instrument qualification
temperatures by 30 to 40°F. These instruments were recently insulated with
a custom~designed 2-inch-thick thermal cover to protect them from the
increased temperatures. A thermal analysis was performed to verify that
temperatures seen by the insulated instrument are less than the envirommental
qualification profile. The results of this analysis are discussed below.

The thermal analysis of a PAM transmitter was performed using a two~
dimensional axisymmetric HEATINGS5 (reference 1) model of the transmitter
casing, The valve vault atmospheric temperature profile, which was used as
the temperature forcing function input into the HEATINGS code, was
constructed assuming that (1) peak superheating in the steam generator
occurred instantaneously at time zero, (2) the duration of the peak
atmospheric temperature was 20 minutes, and (3) the peak envirommental
temperature used in the analysis was 470°F. The preceding assumptions
conservatively maximize the amount of heat transferred to the PAM instrument
since (1) superheat is not generated until steam generator tube uncovery, (2)
after the onset of superheat, a finite period of time will be required
*(depending on break size and auxiliary feedwater flow rate) before peak
superheat and consequently peak temperature occurs; (3) auxiliary feedwater
flow will be terminated by operator action at 10 minutes, thereby ensuring
that superheat will be terminated almost immediately for a large break and
within the 20-minute timeframe for small breaks; and (4) the peak atmospheric
temperature used in the analysis was 20°F higher than was generated using
vendor-supplied data, Therefore, the temperature forcing function is
believed to be comservative. Additionally, the 1.5-watt heat generation rate
of the instrument was included as an internal forcing function to simulate
. the operational heat load.

The heat transfer boundary conditions for the PAM instrument model were based
upon the Uchida correlation during condensate heat transfer and upon
convective heat transfer after the insulation surface temperature exceeded
the steam saturation temperature. The maximum Uchida heat transfer
coefficient (282 Btu/hrftZOF) was conservatively assumed until the insulation
surface temperature reached saturation and then a forced convection heat
transfer coefficient based upon vendor-supplied blowdown data was used during
the remainder of the blowdown. After the blowdown period, the heat transfer
coefficient was chosen to be the larger of the turbulent free convection
coefficient or the minimum Uchida heat transfer coefficient (2.0 Btu/hrftzoF)
for the remainder of the transient.

E75042.02 -1- | NEB-Feb. 12, 1985




The results of the analysis are depicted in Figure 1 and clearly demonstrate
that the peak temperature seen by the PAM transmitter casing (curve D)
remains well within its environmental qualification profile (Figure 2). The
maximum transmitter case temperature (point E on Figure 1) is 292.7°F and
occurs at the thermal short created by the 1-1/2-inch mounting bracket
connection to a 1/4~-inch steel mounting plate (see Figure 3). Curves
depicting typical insulation temperatures are shown on Figure 1 to illustrate
that cooldown is occurring at the end of the transient.- - -

REFERENCES

1. Turner, W. D., et al., HEATINGS-An IBM 360 Heat Conduction Program,

ORNL/CSD/TM—IS, Oak Ridge National Laboratory, Oak Ridge, Tennessee,
March 1977.
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REPLACEMENT LISTING

ID Number Comments

1-PCV-1-12 (LS)
1-PS-3-139A
1-PS-3-139B
1-PS-3-139D
1-PS-3-14UA
1-PS-3-144B
1-PS-3-144D
1-FSV-30-2
1-FSV-30-5
1-FSV-30-28
1-FSV-30-29
1-FSV-30-60
1-FSV-30-61
1=FSV-30-62
1-FSV-30-69
0-HTR-30-147-A
0-HTR-30-156-B
1-MTR-30-190
1-MTR-30-191
0-TS-30~192B-A
0-TS-30-193A-B
1-FCV-31-305-B (LS)
1-FCV-31-309-4 (LS)
1-FCV-31-326-A (LS)
1-FCV-31-330-A (LS)
1-F3V-62-77
1-FSV-63-23
1-FSV-63-38
1-FSV-63-11
1-FSV-63-42
1-FSV-63-43
1-FSV-63-84
1-FSV-65-8
1-FSV-65-10
0-TS-65-16-A
0-HTR-65-17-A
1-FSV-65-24
1-FSV-65-26
1-FSV-65-27
1-FSV-65-28A
1-FSV-65-28B
1-FSV-65-30
0-TS-65-36-B
0-HTR-65-37-B
0-FSV-65-U4TA
0-FSV-65-47B
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REPLACEMENT LISTING (Continued)

ID Number

1-FSV-65-51
1-FSV-65-52
1-FSV-65-53
1-PSV-65-81A
1-PSV-65-83-B
1-FSV-67-170
1-PT-68 -66
1-FSV-68-305
0-MTR-70-33-B
0-MTR-70-38-B
0-MTR-70-16-A
0-MTR-70-51-S
0-MTR-70-59-A
1-FCV-70-85 (LS)
1-FCV-T4-12
1-FCV=-T4 =24
1-FSV-77-10
1-FSV-77-17
1-FSV-77-19
1-FSV-77-20
1-FSV-81-12
1-FCV-90-107-A (LS)
1-FCV-90-111-A (LS)
1-FCV-90-113-A (LS)
1-FCV-90-117-4 (LS)

1

1

2

CONT SPRAY PMP RM
1A-A CIR FAN MIR
CONT SPRAY PMP RM
1B-B CIR FAN MIR
EGIS RM CLR FAN
A-A MTR

EGTS RM CLR FAN
B-B MIR

RHR PMP RM 1A-A
COOLER FAN MIR

RHR PMP RM 1B-B
COOLER FAN MIR
PIPE CHASE CLR FANS
1A-A

PIPE CHASE CLR FANS
1B-B

SIS PMP RM CLR
FANS 1A-A MIR

SIS PMP RM CLR
FANS 1B-B MIR

2-

Comments



REPLACEMENT LISTING ( Continued)

ID Number

CENT CHG PMP RM

- CLRS 1A-A FAN MIR

CENT CHG PMP RM
CLRS 1B-B FAN MIR
EL 692 PEN RM CLR

-FAN MRS "1A-A, 1B-B
EL 713 PENT RM

CLRS FAN MI'RS 1A-A, 1B-B
EL 737 PENT RM

CLRS FAN MI'RS 1A-A, 1B-B
CCS BOOSTER & SPENT

" FUEL PIT PMP CLR

FAN MTRS 1A-A, 1B-B

Comments
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STATEMENT OF PROBLEM
The triaxial cable used in Class 1F circuits inside and outside containment, lacks
documentation to prove its qualification in harsh environments.

ABSTRACT

Based on a combination of test data and engineering analysis, the triaxial cable has .
been shown to be acceptable for performance of Class 1E operation until the NRC's
final compliance date for equipment qualification.

Continuation sheet(s) used,
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Unit No. 1 and 2

" Revision | | _ IS No. EEB-CBL-18.1
. TVA ID No.
° |Preparer/Date fozﬂ}ﬂl% é"?"&"/ E,{BK ’ Tg'r:' ém..- akiad—Lable)
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Reviewer/Date 9/2// é é—“&‘ﬂ‘:é
‘ F N

Manufacturer and Moiiél No. ITT Surprenant Division
Verification of Table Information (Table _o-11-8A, Sheet 1015 ) e

X _ BPouipment Type - The equipment has been identified as per TVA ID number
designations (such as, MOV, SOV). ' v

Location - The location has been identified (such as, inside primary
containment, annulus, individually cooled rooms, general spaces, or area
affected by HELB outside primary containment). .

Compopent ~ A unique TVA ID number has been assigned (such as, 1-FSV-68-308).
Bunction - A functional description of the component has been given (such as,
steam generator blowdown). ' _
Contract No., Manufacturer, and Model Mo, - The contract number, manufacturer,
and model number have been given.

Abnormal or Accident Environment - All abnormal or accident environmental
,conditions applicable to this equipment have been identified either in tables or
by references to figures from tables,

Environment to Which Qualified - The environment to which the equipment has been
qualified is addressed in either the tables or the envirommental analysis
attached.

Category - A category of a, b, ¢, or d has been defined for the
equipment.

Opération and Accuracy Required and Demonstrated - The operation
and accuracy required and demonstrated have been defined.

ification Sta i 1i i '

Qualified Life (If equipment is qualified, indicate the qualified life with a g
numerical entry): See Appendix 1 :
Qualification Report and Method - A qualification report and the method of
qualification has been identified on the Table Input Data Sheet (TIDS).
EnvironmentaiswAnalysis - An environmental analysis has been done, attached to
the HS, and independently reviewed by the responsible organization.
Qualification by Similarity (If applicable) - A justification for qualification
by similarity is attached to the HQS considering all the above factors and
referenced to the appropriate tables. ‘
Qualification of Several Exact Components (If applicable) - When an HS is used
for more than one item, a list of all exact camponents is given as an appendix
with all references to appropriate tables with justification for qualification
considering all the above factors.

Interim Qualification (If applicable) - (Open item) - Component has been
determined to be qualified only for a limited interim operation, an NCR has
been written, and plan of action has been determined to yield a qualified
component.

Term of Interim Qualification
NCR No.

@ o or

e

|az>

=
'::>

— Inqualified Component - (Open item) - (If applicable) - Component has been e\
- determined to be unqualified; the following is attached to HJS: NCR number,

reason for non-qualification, and justification of continued cperation.
NCR No, WBNEEB8501




Preparer/Date {p{ w /2 5 - S’S  EEB-CBLUTE 1T
‘l _— Reva.ewer/Date

Appendix _1_Rev _ 1
. Sheet __1 of _1

ITT‘Surprenant DlVlSlOn = Contract NB~-73C7 84595“

PR RO S

The trlax1al cable con51sts of cross- llnked polyethylene for- the primary
lnsulatlon .and cross-linked polyolefin for the inner and outer Jackets.
2 Cable is’ located outslde the reactor building and outside the steam valve
.'vault rooms where- it is. SubJECt ‘to-the ‘following possible -environmental

. condltlons

i R N

Normal/Abnormal o ﬁﬁiﬁm

'aTemperature o 104°F/110°F 220°F
.Relative. Humldlty SOZ/9QZ f?:;i?:g Soosnosonne 100% L
“Pressure: .. .. . "f -Atm L. oo ifnoact 15,9 PSIA

. JRadzatzon.tTL-::~ lxlO4 rads 1x108 rads

- ,TChemlcal Spray __f NA »» oreermoreom oo oo e o NAD D o e

“2‘3 The manufacturer tested samples of the cable in an autoclave to the
followlng conditions: : e -
J‘;'_:‘re'mp’e.rature' Tl r = 300°F -
“Préssire S0 onT fumios267 PSIA-- cv FaEled
Relative Humldlty - 100%
“Radiation™ C oo =2x108 rads prior to autoclave test (at rate of 1
) ... 7. .0 ! megarad/hour to simulate 40 year life) .
" Chemical Sp:ayﬂﬁ;__ - Borated water, pH 8.0-8.5

The cable samples performed successfully in operational tests after the
autoclave exposure.

-~ 4. Based on the above tests and our knowledge of the successful performance of
other cables of this type comstruction after aging and envirommental tests,
we conclude that the results show that this cable will perform its safety

function satisfactorily until the NRC's final compliance date for equipment
qualification. At that time it will either be deemed qualified by virtue of
testing by Wyle Laboratories or replaced with fully qualified cables.

014160.10

Rl

Rl
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- / .;.:"- oo ITT SURPRENALT DIVISION
’ s T Clinten, Mass. 01510.

- 4 ,._. ;‘-‘\';.. ' . :

H Trimial Cable per TVAT 814-595 and ITT DI\B-BlQ
L 2

| ) _ .Sheet-1 of &4
Customer: /5/1 %%’4 j//// S Manufacturing Order Mo.: /55D
Purchase Order lo.: f7—/a</5‘¢5 ) : D.P. Code Number: _29/2 — S~ B
Quantity: N ZIEEY o, . Date: SO T
o : " "Inspector:- =
haracteristic Reaquirement . . -~ Results
Jonductor . o ] :
Gauge ' 18 awg S . c L _EANE.
\ Stranding . ' ' /26 - L. w~ TL2f
Type - Tin copper . T CoLt iR
Lay . L 646" Nom, . L A lELTEN
0.D. .. . -. : 048" Kom. — N c DY E
" Strand 0.p. - 0159 + 3% - 19, (O/5Y
Elongation 15% Min. : A
Strand D.C.R. 6.61 ohms . : : ST G <2
rimarv Insulstion .

" Compound L-6219 SRR S STIEIED
Color , . clear S - CLEAR
Wall \ «120 .. - af RO

’ - . 290 « ,005 - ] ' ST
. A 10,000 umegs /14! T . : 4/5)(/0 //)z«f ///
nner Shield ~ « L
Cauge ¢ 34 Awe . 5*’4/,4;{%—
Type e ‘copper _ " : Corr= R
Ends : . 8 . . : ol
Carriers , 24 ' ' . ' L
- Picks . -6 - A &
_0.D. - t ' +317 Nom., .340 Max. . B17
—Cuverage ™ . © 80% Min. N ,4/, ;7 %
mner Jkt. ) ) ‘ L : L
Compound . L58gce v 2S5 SrECIFri20
Color . Dark gray e DYWK (/R &
Kin. yall ] ) «025 Kin. : r O3
0.D. : . 376 « .COT T 1 3E=2
I.R. . —_ ' 100 megs/M' - —. LSO Drvegs L7717
ter Shielg . e S _ g 7
Gauge - 3k . - ' T fror
Type . _ copper o o CopLoryz
Ends - : 9 . . ' o
Carriers. . . ' 24 . el =274
Picks s . 8 o S . , &
Nom. 0.D. 7 ko3 ' . LR YA

-

Cm"gc ‘ . 99% ¥in,* ) . ?:?,/ﬁ%




Overall Jkt.
Conmpound
Color
"Wall Thickness

ODI.

S A R e

Wt /m'”“*"*“ o

I.R.

Spark Test
ru?Pfiﬁtw"m.m

U Yo

Continulty :
Dielectrlc Streng*h

N D H e ."II -
N e

OuEuEfZﬁOGQHQess
Prlmary Insul.

.Inner. Jkt.~.hw
Overall JKt.

4

‘IlthfﬁéInsul.
: r Jkt.

_ ’OVerall'Jkt. e

bl

Corona .
Capacitance .

- ¢dr to inner shld.
Attenuation
Impedance

~ Cold Pend
Flow
.Fiaﬁe
Bt N

Water Absorption

Primary T.S.
Primary T.S. (eged)
Primary nlonﬁ

ﬁgggRequirementgﬁMﬁﬁz | e e e

Ls8g0¢

Dark gray

028 Min., .031 Nom.
465 « 010" -
139.0 1lbs. approx.

L' d

1 meg/lH' | .

;"84595 TVA WTU Triax =~
}RGll/U ITT Surprenant Div."

6 volts D.C. (continuous)

10 Kv: ¢dr to shield
No breanown Se=:

i,

2KV sh;eld to shield “——

285" - 2o
$369" = .383"
o hSS" LT3

Z .50% of aifr. between min.

.& ~Jmax. dia. specified
<0050 Max. -
.+00TO" Max. ...
.010" Max.

r
.

s kv

- Z25 pr/rt.

<5 db/100' € 40O Mz
TS5 € 3 ohms

.-ho°c«2c .

L" mandrel -20 hrs.

15 « 3 r.p.m. no cracks
18} wts - 4" pancrel

Max. 15 change

No drip or loss of circuit
No flame travel

1 minute max. burn

5% increase cap.
between 1 and 14 days .

‘3% increase cap.

betwean 7 - 14 days

- 51500 PSI original

= 75% of origmal
;>200¢

ot

[3

. . ,' Triaxial Cable per TVAT 84595 and ITT DAB-31Q-BAA

C.cteristic" PR

-

ot

t e ah R b G
[ 4

?,;-Reéults

EEB-CBL 18. 1
Appendlx 2 Rev
Shget 2- of S

" Sheet 2 of 4 :

e e

A SDLTIFIED
DK GRR
WEEFrRE
N
SO =
Y220 72t 777
Ny /76[:*‘:&7./.%

T A

AS - SAECI1ED

. .

LA ST ED

0N TIN LD

L /051/~“W 0

C T BELENK Do

Pt b

R

LIREZ 28

— 15 7é’ —‘—:’:—‘3?0

/642?7-49/ééf

B A

m:m._..«.g—..__,

— ~aa/:>‘ s

e 0

Y

. .:«_; : pa

cm 97,0//@

490@JM ‘-

—_— 225/5? i
S SAECIE 5N

S SLEC 0
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A SLFLI A

S/

SEEC</ 0

NO TR EL
L /S SFCS.

S YN

w224

LE
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nemy o

Characteristic
Prim. Elonz (aged)
Overall Jkt. T.S.

-

Tfiax;ai

. . R
. :'_‘\_~
. . PN .
o . . RN ‘n .
;

A}

Overall Jkt. T.S. (aged)

Overall Jkt. Eleng.

Overall Jkt. Elong. (eged)

Irradisted (6) @ 1 x
Cﬂ:EéEE@aL;E}Q
Irrsaiaccu @
Tenp. Mediunm
Stress on Sec
Type Irr. Spurce
Kind 'of Irr, -
Dosage Rate
Irr. Time
Total Dosagze in Rads

ghggactorlsrnr

y Pri. Insul.
6 Joner Jgrt.
. Quter Jkt.
Capacitance )

" Water Abs ormticn
Cap. ln.re9>-

Impedance

Pri. Insul. T.S.
" Pri. Elong

Overall Jkt. T.S.

Overall Jkt. Elong‘

*Flame

; \
Temperzture

} 8. *
| Pressure

Relztive humicdity

pH (borated wate
Time larze
Tenperature -
Pressure

b.

Relative Hunidity .

r)

1 (torates water)
ize layo c

! erp-car-1s.1 i

Reauirement

Appendex 2 ReY 0
Sheet 3’_of 5
Cable per TVAT-84595 and ITT DAB-31Q-BAA \
‘. Sheet 3 of 4 '
. '\\
Reaquirements Resultu . -
> 75% of origin. sV
>1500 PSI origirn. /700/'.52’“
: 75% of orizir. /35
: 'S=£2227// 12 A
" T15% of origin., s ‘5’/ A
c 208 ana (6) @ 2 x 108 '
;LJ-OEJL'QL(Q 2 x 108 Rap3 (6)
- LA TN T IA 5000
S _GR -0 G =0~
| SHOPLE T N IAJ////%/f [T EEL/)
' CBAL =Gy CORAT—E
G114 - AN
/[0 '7ffi,}5n< /. cz4azc;4zza494809,
/&0 LYo 7
00 iz OO P it el

1 x 108 rang (3

g e,

6,000 megs /M’ 25 oX00/7 0
60 megs /4! LOY 0 R 7 7
.6 uegs /Nt LN X0 %2 sy

o req!t,Anform only
2 X 10% rpars ()

Y L .

KRS AL
LS5 Aot ¥

2 /5.

utoclave Con~am1"rtlon (3) unirred, (3) irred @ 1 X lO

24C n¥s. (10 days):

-

« Z 30 pr/tt. 0. ¢ i/pf//*‘ 2.8 o7 /47 -
2104 1-14 days /és / 0./
Z5% . T-1k days 2, /0 T S 85 v
75 « 5 ohms S 2. AS L2
S1300 PSI RATL AT ohcoc0
‘S 90p /0 Y S
1300 PsI FIZEE AT 25 I02 P
> 607 o {(;732’ % LA
No drip or loss of cir 20 (/gg¢»nq N0 07V/y9N74
Ho flame travel e/ < pe%7 7/2ﬂ7g707
l-min. max. burn LERE L~ L _DehRE /- 22007,
(3) 1r ad e2x 108
.3000)? oo,
=N.5 to + 12 p51g : / 7o :T%19 g,
20% - 100% ' _SHeam — /(*0“/(
8.0 - 8.5 () 2l
15 nmin. : S 707,
2500 * <" RS
=0.5 to + 12 psig - /6.5 05, ¢
20% - 100% . a?a/__: /n,é’ Vi
d. O - 8.5 -£.3

nggﬁf%ﬁ@ (10 )723




EEB-CBL-IS.I

Appendix 2 Rev 0
e t R b. Sheet 4 of 5
. . : Tzfi&xigxl Cable per-TVAT-84595 and ITT DAB~31Q-BAA o
‘ [ R . Sheet 4 of 4
. Tab . )
U dinted Samples - . . P72 -
I.R. Pri. Insull - 10,000 megs/i* - AVl /fr/z///
£=LROZIABer Ikt | 100: REGS/MLE TAEGX 0% [/
I.R. Overall Jkt. 1 megs/M! S3./5 X033 A7
Capaca.tauce < 30 pr/ft. Comei SPS OPBSALE
Inpedance * 75 «'S ¢Rus - 75 2
Pri.-Insul. T.S. > 1000 PSI T 56O T
Pri. -Bonge e 5 125 . oo I3 SO, L
Overall Jkt. T.5. 1000 rsr ~ KoL AL
»-:0verall JRt. -Eloag: ' 70 "SA50% > : SES S
_Flame - . : No drip or loss of c-lr. R /t/a 4/,f’,,}> 92 SeSS o F CrR
R No flame travel i VO KRV C/
EETCI l-min. nax. bmn e . mé;_/apé /~12117.
oo . . . B Ve A% é" Few 1nerm. en:
| Irradmtea Omp_lﬁ Reouirerent 1 x 1o R’Du (3\ 2.x. Jo 0. DARS.3).
I.R. Prim. Insal. 6000 mags,ii! IR DLy A Yasrs i 7//
I.R. Inn¢r -Jkt. 60 megs /3! I X /07 ///L LAY E RS0 T ///
I.R. Ovérall Jkt. .6 megs/}" GO /0 2 L4 /,7¢ XS L/
Capacitance - L < 30 pr/tt. _Q%?,,O[J/7/£/ — 23 6 /[,z
Inpedance 75 « S5 ohms : '77/ S 7 R '25/72 .
CPri, Insul; T.S. . '7lOQQ.wPaI N7 /O.S'I‘  L5GC ST
‘Pri. Instl. .Elong. =507, LSOO . i IS
‘all Jkt . . T.S. = 1000 P.:I .:5’9/7//’5_/_ - ,9.7[,5‘,0_5.2'
all Jkt.- ‘Elong. T 404 /5-()/ YL S
Flere 4

‘Mo drip or loss of cir. P2 I op C/ﬂ._/.fj

. e F%p s _;,:_;_»z,;_/ass
* No flame travel A0 Fenve/ NO TR EL
‘ _ l-mln _max. burn &EKQLM/O tx-ﬁop: I=11227. .

ThlS is to certn.fy that the data contamed in tm
_ Customer-specification _requirements,

specifl cations.

————
> —————

B

T ——————

5 test report conforms with ulil
in addltion to ITT englneermg draw:.ngs and .

e ———

—_— }oui{ B. g%i-ts
Q.C. Fore
. RS
»
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- . SKeTCH-Jac-ini
) ' " Sheet 5 of 5
. R ) . . .
‘ . AT T
[ EST: | AUTOCLAVE TEST
UNIRRADIATED | 1% 10%R40s | 2 x 108ga0s UVIRRADIATED | [x 198 pips | 24 109;:,«.
P?‘l’é?ra'ch > ] I“-;'):“'EF". 164 FQ’C"?'BPH l./:\\iFJre?rzfq 19d i"p?r;-;p;':h 20diF3rﬁqr5Ff,
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K> TVA 10697 (EN DES 1.84)

EN DES CALCULATIONS

r nTLE,JUSTIFICATION FOR INTERIM OPE&‘.T ‘ON F’)R . PLANT/UNIT oo £
b oSy FAMILY OF capirs , WBN/1 and 2
BE"“‘*G ORGANIZATION KEY NOUNS (Consuit MEDS CIs DESCRIFTORS LiST) -
EE3 o T,
ANCH/PROJECT IDENTIFIERS Each time these caiculations are isRed, Preparers must ensure that the original (RO) MEDS accession
number is filled in. .

inustion shewt(s) ymed.

—EPS}- e e R MorMEDS uw) o, MEOS accrmion rumber
y : :
e [we EEB ‘850123 9o
- APPLICABLE DESIGN DOCUMENT(S) A . e R
N/A . , ' h_
SAR SECTIONIS) | UNID SYSTEMS) -
N/A Various 4 R L . e -
Revision 0 | Revision ____ Revision ____ Revision ____
. ECN NUMBER (Enter “"N/A™ it there is.no ECN] . B
PREPARED { gw » — »
CHECKED /0?7‘ 4 7 R T =
:SUBMIT:ECD;'_a _ 7 5‘ o
DATE I :
- (2225 - SR . e -
| APPROVED T »v I ; = o ”',':’" e N
e List al pages sded
' by this revision. R AU R W -
" List all pages deieteg
L. Sy by this revision.
by this fevision, - IS e - - e
STATEMENT OF PROBLEM
The EPSJ family of cables, used in Class 1E circuits outside containment, lack contract-
8pecific documentation to prove their qualification 1p harsh eavironments.
ABSTRACT
Based on 3 combination of generic test data and engineering analysis, the EPSJ family
of cables _h_ayg‘_hg_enmshoyn___to be acceptable for. Performance of Class 1E operation
until the NRC's final compliance date for equipmep»t___ggawlﬂ:[.vaicati_pg. '

film and story caleulstion in MEDS Service Cantar,

[x]

Mbofummnmmalculnbntn: F. B. Rosenzveig

Microtiim snd destroy. D

Aadres: W8D182 C-K

I




' - Unit No. 1 and 2
J Revision | | ES No,  EEB-CBL-12
28] e AT T VA ID No.
Preparer,Date R A. M Tntor £f Z Type EPSJ Cable

KRN IDUTSMENT QUALIFICATION SHEET (ERS)

- . ] -
Manufactiirer and Model No. See Table 3.11-8A. sheet 1004 -
Verification of Table Information (Table 3.11-84 sheer 1004 )

oo %% ‘ Rev. 2
i iU VG

L]

= The equipment has been identified as per VA D number
designations (such as, MWV, sowv).
1o - The location has been identified (such as, insige Primary
contaimment, annulus, individually cooled roams, general spaces, or area

Lozpenent - A wnique TV ID number has been assigned (such as 1-PSv-68-308).
Anction - A functional description of the camponent has been'given (such as,

stean génerator blowdown),
ma—&mﬁmug% = The contract number, manufacturer,
and model humber have been given.

= All abnomal or‘accident envirormental
conditions applicable to this equipment have been identified either in tables or
by references to figures from tables, : .

1i¢

X

e I e

|-«

' 1 ted - The operation
aCCuracy required ang demonstrated have been defined. ‘

L{e (If equipment jis qualified, indicate the qualified life with a R2
Dzerical entry): See Appendix 1 )

_ = A qualification report and the method of
Qualification has been identified on the Table Input pata Sheet (TIDS).

A _ 7,An envirormental analysig has been done, attached to
the H)S, and independently reviewed by the responsible organizatien,
X {Ficati imilarity (1f applicable) - A Justification for qualification

by similarity ie attached to the ms Considering all the above factors and

referenced to the appropriate tables,

X Mmzmmm (If applicable) - When an RS is used
for more than one item, a list of all exact ts is given as an appendix
with all references to appropriate tables with justification for qualification

cmsir}ering all the above factors.

lon (If applicable) - (Open item) - Component has been
Setermined to be qualified only for a limited interim Operation, an NCR hag
been writt

e, and plan of action has been determined to yield a qualified
Cosponent,
Tem of Interim Qualification
KR No

'V

= (Open item) - (If arplicable) - Camponent has been
unqualified; the following is attached to RS: MR number, R
ification, and justification of continued cperatien,




'V.\"’“E‘P'"S“"'?’Eii"i‘;"'(tps:t;:jzrs& EPSHI)

: .
it A

- ‘Preparer/Date gz W‘/ l0-10-84 EEB~CBL-12, Rev. d
e ” Appendix 1 Rev | _
o .o Reviever/Date JUQQ/j//f/m; (0-/0-84 - Sheet _1 _ of 2.

e iy T

B e T NSl G s -

>IthKES.ﬁ;gble§4cog§istﬂgf ethylene-propylene rubber insulation with a
Légfafagﬁifoﬁaiéd-péiiéthylene~jaékét;“"This cable was constructed, tested,
and accepted in accordance with TVA standard specification 25.016 - Flame~-
,«“.RE£&:d&g:,_an§§_Linkgd Polyethylene-Insulation, Low Voltage Wire and Cable

and Ethylene-Propylene Rubber-Insualted, 5-15kV cable prior .to January 1980
or TVA Standard Specification 25.015 - Ethylene-Propylene Rubber or
Nonchlorinated, HipgralfFilled, Cross-linked, Polyethylene-lnsulated,

= --9=15kV Cable after-January-1980-—TVA Standards 25.015 and 25.016 invoke

!;Ql;ﬁhéféppIiééblétpb:ﬁiogs5df?iPCEAlSﬁandards §-68~516 and 5-19-81 (such as

B ,:physgpqlpp;ggg;gigjiﬁgpﬁﬁﬁEEth%LBEftéktihgifbriténsile strength-and-elongation

?Téf”the'iﬁsﬁratibhfand“jﬁ&k@f*ﬁht%&ihl%)ﬁ””TheZTVA,Specifica;ipn included

ﬂffpfdv{ﬁiﬁﬁé’f§§:§pur;¢ inspection of factory testing and required submittal

i“ipf‘ce:tiﬁigﬂi;g§;j;gpcrtpito~assuredcdmpliance vith;the_specification,vgrhe

"niﬁiﬁﬁféétﬁfé‘oifélyhghiQTéiﬁle was controlled by a TVA-approved vendor QA

- thgIM'Q ::'_. « mens N L I = - _;'"f_';"~ B s e

W AV e e LT e
EN - . .

—— s Ll o
N ol at gl L fL . ! . T - P

... The following TOCA/SLE tes

; ts-are Tepresentative of tﬁe EPS”ME;Biéé ;EIEH> .
o L.BTe pgsently dmstalled: oo ool 0T T T |

: 3 dated September 7,

C LT 41977, "Qualification of Okoguard Ethylede-Propylene Rubber

‘.j..‘._,. .. Inpulation for Nuclear Plant Service." (See Appendix 2),

~ 777 ''The Okénite Company test report form G-2 dated May 2, 1977,
- "Qualification of Okoguard Ethylene-Propylene Rubber

Insulation for -Nuclear Plant Service." (See Appendix 2),

,if:fll;f'mThe,Okoni:g Company test report form G-3

> e i i, T v ot L -

Franklin Research Center Test Report F-C5160-1 dated May 21,
‘1980, Qualification Tests of Electrical Cables in a Simulated
- Loss-of-Coolant Accident (LOCA) Enviromment _

Prepared for Collyer Insulated Wire (See Appendix 2).

The Okonite Company Engineering Report No. 355 dated September 17,
1981, "Main Steam Line Break Qualification Test on Okonite,
Okonite-FMR, X-0lene~FMR and Okoguard Insulatioms" (See Appendix

The test reports demonstrate that the EPS cables are suitable for Class 1E
- 8ervice in nuclear power generating stations in accordance with appropriate
guidelines presented in IEEE Standards 323-1974 and 383-1974.

The LOCA/SLB tests included radiation at 2x108 rads for the LOCA tests and
5.52107 rads for MSLB tests.

7he tests included a LOCA at 346°F, 113 psig, 1002 humidity and a MSLB at
4559F, 32 psig.
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EPS Family (EPS, EPSJ, EPSMJ)

manufactured after January 1980, This approach to generic cable qualifi-
cation follows the general guidelines for type testing as outlined by
IEEE 383-1974,

requirements of TVA Standard Specification 25.016 or 25.015. 1In addition
Tepresentative samples of the EPSJ family of cables supplied to TVA by
different manufacturers successfully passed LocA/sLB,

NRC's final compliance date for equipment qualificatjon. At that time they
Will either be deemed qualified by virtue of testing by Wyle Laboratories

034277.02
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FOR
UCLEAR PLANT SERVICE (5kV CABLE & FIELD SPLICE)
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‘development of ‘Okoguard to fitéﬂpr;_es'e’n't'form as‘a clean, 'i'ed;diefl:ec':t;"ic‘.
: Thxsevolutxonaruy development has ‘résulted in subs tantiai ‘improvements
“in' physical 8trength, Tower water abs orption rates and fﬁigl’;er,,_diele’,ctric
-8trength.over ihose'“éi'ﬁe‘ri’é"nﬁé'é“&‘E}"tﬁé ‘earlier excellent ethylene-
propylene Okoguard formulations,

| —==8

Form No. " =

(a) Qﬁalification of Okoguard Ethylene-Properne Rubber
Insulation and Field Splice Materials for Nuclear
Plant Service ‘

(b) ' Aging, Radiation and LocaA Testing Okoguard Ethylene-
Propylene Rubber Insulated Cables and Field Splice
Materials for Nuclear Power Generating Stations

(c) Moisture Resistance - Okoguard Ethylene-Propylene
Rubber Insulated Cables *

Form G-3 (September 7, 1977) (a)
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The unaged ang radiated sample ang thermally aged and radiated samples

tap water at Toom temperature, The sampleg were then returned to the
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\

(1) 1EEE Standard No. 383-1974 _ .
1EEE Standard for Type Test of Clags IE Electric Cables, Field |
Splices, and Connections for Nuclear Power Generating Stations,
April 15, 1974

(2) IEEE Standard No, 323.1974

IEEE Standard for Qualifying Clasg IE Equipment for Nuclear Gen.
erating Stations, February 28, 1974

(3) IEEE Standard No, 323-A-1975
Supplement to the Foreword of IEEER 323-1974 , .

 1IEEE Standard for Qualify'ing Class IE Equipment for Nuclear
Generating Stations
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QUALIFICATION OF \ e 1
OKOGUARD ETHYLENE-PROPYLENE RUBBER
INSULATION e
FOR

NUCLEAR PLANT SERVICE

The Okonite Company’s continuing Research and Development
activities as a compounder of elastomeric materials has led to
an evolutionary development of Okoguard to its present form as

a clean, red dielectric. This evolutionary development has re-
sulted in substantial improvements in Physical strength, lower
water absorption rates and higher dielectric strength over those
experienced by the earlier excellent ethylene-propylene Okoguard

formulations.
INDEX
‘ g Okonite
. Form No. ’ Title

(a) Qualification of Okoguard Ethylene-_Propylene
Rubber Insulation for Nuclear Plant Service

(b) Aging, Radiation and LOCA Testing Okog.uard
Ethylene-Propylene Rubber Insulated Cables
for Nuclear Power Generating Stations

(c) Moisture Resistance - Okoguard Ethylene-
Propylene Rubber Insulated Cables

(d) Vertical Tray Flame Test - IEEE Standard #383

Form G-2 (May 2, 1977)
supersedes G-1 dtd. 10/5/76) (a)
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“compared with that of

Figure 1 8hows the Arrhanius curve for Okoguard insulation ¢

Butyl insulation. Butyl was first introduced in 1946 and has had extensive use ever
ince. Examination of some of the original Butyl compounds shows that the mater-
ls are still flexible after twenty-five to thirty years of service. Realizing that

Okoguard insulation is superior.tothat of Butyl by a factor of approximately six, it
is logical to anticipate a lifelin-excess of a generating station's designed life of .

40 years. tamis e T T

Extrapolation of the plots to operational temperatures constructed from experimental
data at high temperatures leads to very considerable errors in terms of life. We
have consistently found extrapolation of experimental data to predict designed life

results in far shorter predicted life than actually expenenc;&“by older, well-
established materials in actual :

ervice..

I R N T

Radiation Exposure Test'Program: o :..iiom, i

Samples bf single.conductor #4/0°AWG, 175" Okoguard-in ulation, were thermally
aged to simulate 40 vy‘ea“r' design life condition: - The.aging was performed at 150C
for three weeks, 2 point actually above the Arrhernius curve of . 030" Okoguard in-
sulation:shown.in ;I"L»ig_p\re" 1. As ‘pqmtéd out above, use’of the Arrhenius technique on
thin wall; newer insulations cornpared with the same analysis: on-those of well estab-
lished insulations which have excellent service records is a reliable method of
demonstrating the desired 40 year life expectancy.

After aging the heavier wall 0. 175"-Okoguard insulation to the Arrhenius curve of
Figure I we found the actual percentage elongation for the sample was in excess of
. ‘85% indicating the compound was still very viable., Using the Arrhenius techniques

on the light wall samplés permitted-usto.show_the anticipated 40 year life expectancy
by comparison with existing materials. Using the same technique ¢ri'heavier walls
that actually will be used in a geneérating station application at the same temperature
time period and noting the very high percentage retention . of elongation thus reinforces
this expected life.

Loss of Coolant Accident Simulatic;n.

The thermally aged and radiated cables were then.placed in an autoclave and subjected
to the temperature-pressure profile for simulation of a LOCA condition as specified
in the IEEE Standard No. 323-1974. This profile is shown in Figure II, attached.

At the end of the 30 day exposure in the autoclave the samples were removed, bent
around a mandrel not greater than 40 times the overall diameter and then subjected
to a final 5-minute ac withstand test at 80 volts per mil while immersed in tap water
at room temperature. The samples were then returned to the autoclave for an addi-
tional 100 day Post-LOCA test and maintained at 212F, 0 psig, 100% relative humid-
ity. At the end of this Post-LOCA period the samples were removed, again bent
around a mandrel of 40 times the overall diameter and electrically tested at 80 volts
per mil while immersed in tap water at room temperature.

Conclusion

The Okoguard samples were thermally aged to the Arrhenius curve shown in Figure I

‘ radiated to a total dosage of 200 megarads minimum, and then subjected to a LOCA
condition as shown in Figure II, all in accordance with [EEE Standard 383-1974.
Throughout the exposure the cables were energized with rated potential and current
and insulation resistance measurements taken weekly. At the conclusion of theLOCA
and Post-LOCA condition the cables were then subjected to and withstood an 80V /mil
ac proof test.

-

o 4tafocsmws tact reanlte are evidence that Okoguard insulation is suitable for th:
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‘ = Insulation resi{stance

3000 ppm boron as boric acid Temperature tolerance = {5°F (3°c)

0.064 molar sodtun thiosulfate Pressure tolerance = 5 1bf/1n2 (34 kpa) ,
100 ppm hydrazine '

Sufficient sodium hydroxide to obtain
pH = 10.5 @ 77°F (25°C)

*Chemical-spray solution consisted of:

© ©0 0o o

Figure 4. Temperature/Pressure Profile for Simulation of Loss-of-Coolant ‘;
Accident (LOCA) Environment
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‘ . ' September 17, 1981
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HE

U

' MAIN STEAM LINE EREAK QUALIFICATION TEST ON ‘
OKONITE, OKONITE-FMR, X-OLENE-FMR AND OKOGUARD INSULATIONS
. - i . i ,i s e

; = o

¢ Fe -

- 0 -

Introduction ‘
A design basis event {(D3E) main ‘steam line break test ((MSLB) was
performed on,Okonite;fOkonitéFFMR,fX-OleneJFMR, and Okoguard in-
sulations. These insulations have Previously been qualified for
nuclear plant. use in Prior LOCA tests. The purpose of the MSLB
was to determine if these insulations could maintain an electrical
load during such ap event. The test profile was based on a
customer's postulated- MSLB parameters with ‘margin added.: IEEE
Standards”383-1974 and 325-1974 were incorporated in the' test pro-

VR et T :

As described in this repors, quglifdcatignﬁ{estingiwas‘pprformed

by Isomedix, Inc. and "Approved EngineeringfTesting:Labbratories;in

two ‘MSLB tests.—-These. tests are documentedﬁiﬁ'iepdrt numbers 558-
‘1021 (September 22, 1980) .and 558-1077 (April 8&; 1981) and are avail-

able for audit-at Okonite headquarters.

Conclusion-

All four inéulations were qualified ‘to the MSLB-DBE described
erein. All samples met the specific performance Tequirements

estadblished prior to testing. These requirements are described
in the body of this report. : ’

Procedure
22YLeaure

Qualification to the MSLB-DBE for all four insulations wés>accom-
Plished in two tests. Okoguard, Okonite-FMR and X-Olene-FMR were

tested in the first MSLB test. Okonite insulation was qualified
in the second test.

With the exception of sample preparation and thermal aging, the
first~tesemwaswperformed~bym}somediX¢~Inc. Okonite was respon-
sible for sample preparation and aging. In the second test Okonite
again performed the sample preparation and thermal aging. Isomedix
Was contracted for irradiation services, AETL performed the MSL3B
and post MSLB tests, For both tests, the Teports were written by
AETL. - - . - R

‘xe following samples were selected for testing.
et Description

() 5kv, 1/C #6 ANG (7X) bare copper. .pzgn extruded semicon-.
- ducting screen, .090" extrudad Okoguard EPR, .030" extruded
semiconducting insulation Screen, .0035" bare copper shield-

ing tape: Four samples - fifteep feet (effective).
Refarenca NA N1.7R&7.1
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_REQUIRED TEST PROFILE VS. ACTUAL TEST PROFILE

Required Test Profile - '_j

L X R

3) Spike achieved in

T L X X X ——

265°F/32psig

\)

Actual Test Profile

1) Spike achieved in 1

5 min. 13 sccs,
2) 215°F/4.5psig; transition
“'time, 1 hr. 14 min.

2 min. 206 secs.
4) Platcau extended 3.75 hrs.
S) E.O.T.; Total E.T.

267.4 hrs,

(4 «(5)
190°F/9psig

[ P

le- 280 scc. .,\Lu!/,. 1 hr, "Tl'(' ~

ASAP

ASAP ASAP

230 scc. »e 3 hrs.

>l 259.8 hrs, -),
- 10.8 days
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STATEMENT OF PROBLEM

The CP family of cables,

used in Class 1E circuits outside
specific documentation to

containment, lack contract-
prove their qualification in hars

h environments.

ABSTRACT

Based on a combination of generic test data.aﬁd engineering analysis,
of cables have been shown to be acceptable for performance of Class 1E
until the NRC's final compliance date for equipment qualification.

the CP family
operation

Inustion sheet(s) used.

film and store calculation in MEDS Service Canter.

Microfiim end destroy, [ ]
KJ mierotum snd retumn calculationto:  F. B. Rosenzweig
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ricver/ate ~
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Woh FQUIPHERT QUALIFICATION SHEET (EQS)

o
——

ﬂipufnctqycr and lode! Humber  See Table 3.11-8A, Sheets 1000 and 1001
Yerification of Tahle Information (Teble _3 17.88  shecte 1000 and 100% ) -

X_ Equipmert Type - The equipment has been identified as per TVA ID number
designations {e.d., HOV, SOV, etc.). g _
X_ Location - Yhe location has' bean identified (C.G., Inside Primary
ontainment, Annulys, Indivicually Cooled Rooms, General Spaces, or
area affected by HELB outside primary containment),

X Component - A unique TVA ID number has been assigned {c.y., 1-FSV-£5-308).

X Puncticn - A functiona) description of the component has been given
te.g., Steam Gererator Tovidown),

X_ iontract No., Fenufacturer, and Model No. - The contract number,
| manutacturer, and model nunber has been given,
._]i_.Abqgrpp]_ggmAq;jggnp_gngtqqgggt = A1 abnermal or accident environmital
conditions applicablic 1o this equipment have bzen identified cither <n
Lables or by references to figures from tables., .
X Eavironment e Which Qualified - Ti2 eavironment to which Lhe equipment
‘ 1S addressed in either the tables or the enviroamental
#analysis attached.

. X Lategory - calegory of a, b, ¢, or d has been defined for the 2auivment,

_t Quqra}qu_gn{hﬁqpqxggg_quqired and Nemonstrated - The operation and
aceuracy required

ang dumun?tHﬁfb&uﬁﬁ}b_bﬁéﬁ—défincdt

} - Qualification Status {chazt if applicable, HA if not} Oualificd Life See Appendix i | K2
X QyﬂlifngLiQF_Rg?gﬁﬁnanﬁ.ﬁgﬁhgd,- A qualificalion report and the method .
of qualiTicaiion fas bean Tdeitifiod,

_ﬁﬁ_.prirqqmennt“AQa}y§js_- An eavironmental analysis has beer: done, attizied

.

" Lo tha sy am depindently revieved by the responsible organization,

X _Qpciifi:ntiqn oy Sinilarity (719 apalicable) - A justificaticn for

quéii?ﬁka]ﬁon"ig”?1milérfﬁf s attached Lo the FUS considering a1l the
abeve factors and referenced to the apgpropriate tables,
_NE_.QHQI?fiEREiQD”9["§§Y°rilﬁﬁéiii Cemponents (I applicable) - When an EGS
1S used for wore han one 1ten, a 1158 of all exact componenis are given
- as an appendix with all referianees to apuropriate tables with Justification

for qualification considering ali the above factors.

! P . . .
_Eéﬁ.lﬂLRFJHLfPLUJfWCQEJQﬁ (If applicable) - (0zen item) - Componcat has hoen
detorenricd ™ 1 he qualificd only for o Timited interin epeiratien, an NCR
has heen EriLicr, and plen of uction has beon determined to yield a
Qualificd companend . Term of Interim Qualification
RCR Ko '

—— ..

S e ——— e v

___%_ﬁﬁwpw1jfioduﬁb;gqnqnﬁf(Oprn item) - (1f anplicable} - Comngnngt has Linop
determined Uy mavalificd; the fellawing is attached to LQS:

4 NCR numbor, reason for nen-quatification, and Justification of continyd
opivatijon, :

HCR Mo. ymnremssor e
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CP Family. )

T e e sttt e e

}TthCP"fEﬁily'Bf’téblééféonﬁfst“of”btdsa—linked polyethylene insulation . -
and polyvinyl-chloride jacketing. All cable of this type was constructed,
tested, and accepted, for use in accordance with TVA Standard Specification
25,016 - Standard Specificatisn for ‘Cross-linked Polyethylene Insulated

Nire:and Cable. TVA.Standard:25.016 invokeéi;beggpplicablegpo;;ions;of
IPCEA-Standards (such as physical properties, and methods of testing for
tensile strength and elongation.of .the insulation and jacket materials).

The IYA.Spgcification,includednp;oyisiong‘fg;,sopggeminspection of factory
“testifg gfid required submittal of certified test reports to assure - - . -
..compliance with thé'Epééificatibni“TCable'manufactnreﬁ'sincg‘;971 was

controlled by a TVA approved QA program.

" which are presently installed. -

mTHé?fSiid%iﬁg;LOCA/SLB Eeétﬁz;re“;éﬁfégéﬁfEQiVe>fo the'CP”fdmiIY'bf cables

'wyLéfigbokacofyiféstmképbét’23854-3545:éd'Aﬁ:ii'26,'1978;’Qq;1i-
~fication Tesbfonfeight‘cable,splicegAasembligs (cable assemblies
~ comprised of CPJ cable). (See appendix 2).

b op

i . Wyle Labofatorleeét'Réﬁdft“17513‘1:défed January 24, 1984, "~
. Contaimment Accident Test Program on Electrical Cabling and
~—- ~Splices. (See'Appendix:2). . - - :-. D i
" The test reports 8how a baseline-functional test vas first performed and
passed. Then functional tests vere performed and passed after the
radiation test, after the temperature aging test, and after the LOCA/SLB
test. e L T I S

The tests included radiation at 1.13 x 108 rads.
The tests included tempefatute aging At 1309C for 2576 hours.
\

The tests included a LOCA/SLB at 325°F, 55 psig, 100 percent bumidity.

NOTE: One sample of CPJJ (Plastic wire and cable) received 1.68x]08
rads and temperature aging at 1309C for 5152 hours.
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CP_Family (CPJ, CPJJ, and CPSJ)

The tests included cable samples from General Electric, Okonite Company,
and Plastic Wire and Cable. This cross section of cable manufacturers
represented in the tests adequately demonstrated that the CP family of
cables will perform similarly in the given DBE. The variety of vendors
used also proved that successful completion of the test is a function of
the chemical properties of the insulation and jacketing compound and is
not dependant on the manufacturer.. Consistency in the chemical properties
bas been demonstrated by successfully completing the requirements of TVA
Standard Specification 25.016. This approach to generic cable

qualification follows the general guidelines for type testing as outlined
by IEEE 383-1974.

All cables of the CP family met or exceeded the construction, testing, and
acceptance requirements of TVA Standard specification 25.016. In addition
representative samples of the CP family of cables supplied to TVA by
different manufacturers successfully passed LOCA/SLB testing. In view of
the above, we conclude that the results show that the CP family of cables
*will perform their safety functioms satisfactorily until the NRC's final RZ
compliance date for equibment qualification. At that time they will
either be deemed qualified by virtue of testing by Wyle Laboratories or
replaced with fully qualified cables.

034279.01
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? Dt;\TE April 26, .1.97.8. .

SPECIFICATION (S) See Parauraph 5.0

0 CUSTOLIEK Tefmgssce Va!les.' Authority, Division of Power Productinq
; 804 Edney Building : .

~ros Chattanonga, Tennessee 37401 -
0 "'PEC'!MLN Cable Splice Assemblies (to be used at Browns Ferry Nuclear

el oW

Power Plant, Unit 3, Athens, Alabama)

:0 MANUFACTURER __Febricated by TVA

18 SUMMARY ' , - S
) . o e . ' *
Eicht (8) Cable Splice Assemblies were subjected to a Qualification Tess Frogram to
verify their electrical integrity to perform their intended function during or after

the environmental tests specified herein. The Cable Splice Assemblies tested arc to

be uscd inside containment at Unit 3 of Browns Ferry Nuclear Power Plant. A descrip- -
tion of each Cable Splice Assembly .is- shown in Paragraph 6.0 of this report,

The test program was performed as specified in Reference 5.1 and in accordance with
Reference 5.2 to satisfy the requirements for qualifying Class IE electrical equip-
ment for use at Browns Ferry Nuclear Power Plant. The following table lists the tests,
testing sequence, and test results that comprise the Qualification Test Program.

Alabama Professional
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‘70  SUMMARY v(COHT'“';’.E.D)ﬁ;’fz- ' B R L

WELHR e TS, TESTING ‘Szouence, an FesT RESULTS | TRETE Ll

' : : : Did Not
Wle ‘ v ) - ‘ | Complied ..|. Comply
<pcc|rcn 1 " | Temperature Accident with with
Tag N.; -] Radiation - - -Aging (Loca) 1 \cqmrcmcnts-, ‘.f{c;..'.::emrt_s‘__z.

T B R T T
NP IEUETS 1 S , RTINS ST 6. USRI S SV S N
ZA Spare Spare ~ Spare Spare Spars

28 _ Spare Spa"e

g A eien iy et e

- Hote TeSt specumens wnth an VA" suffix are 250 voe operctmc spluces.

Test Specimens with a ""8" suffix are 480 VAC oper*t!ng splices.
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—. SUMMARY (CONTINUED) '
Thls final test report contains the following Sections. The - 2- 3

6.0
6.1

(-The 480 vAC Cable Spiice Assembly consists of four (L) singlec cables ™

| _Cne (1) Asserbly was a spare.

_single concuctor cavle, wire size No. IC, with CPJy insulation,

Qualification Program was performed in the sequence indicated
Ly the Section numbers. . ) .

) Section | Baseline %unctional Tests
" Section I Nuclcar.Radi;tion
Section By . Post Rédiation Functioral Tegts
Section IV Temperoture Aging }est
Section V " Post Tempefé;ure Aging Functional.Tcsts
écction Vi Accident Test ;
ASecﬁion VI Post Accldent Functional Tests
. Section VI Dimensijonal Tests |
j Section IYX | >, Post Test Inspection
REFERENCES S : " ' , .

. 7~ -
Contract Numbor 77P8-147972, Qualification Testing, Crowns Ferry
Nuclear Power Plant, Tennessee Valley Autherity.

Tennessee Valley Authority Test Procedure for Proposed 2rowns Ferry
Cable Splices. . : :

JEST ITEM AND TEST EQUIPMENT DESCRIPTION

Test Item Description

Four (k) each of two (2) different types of Cable Splice Assemblies ware
tested during this test program. Both types were Fabricated by TVA

Fersonnel and are to be used inside containment at 3rowns Ferry Nuclear
Generating Station, Unit 3. : . : ;

The two types of Cable Splice Assemblies are described aé'fol]dws:

of No. 10 cpy wire, spliced to four (4) cingle cables of No. 12 Vulkene
lnsulated wire, spliced to four (4) single cables of No. 10 C?J wira.
Five (5) of these assemblies were fabricated. Only four (4) were tessed.

The 250 VbC Casle Splice Assembly consists of a seven (7)-cbnductor
cable, wire size No. 19, with cPJy insuvlation, spliced to seven (7)

ﬂ'\‘ = PN
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[ 4




]

LT . . ' : . ELD-LBL-Y
e , ' ~Appendix. 2
L .Sheet 50f 10

P : , . |rAceE o, -
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} .o 50 JEST ITEM-ANDTFEST EQUIPMENT DESCRIPTION (CONTINUED)

6.1 . Test . Item ,'D‘e.sc.r:.i.kp.t-'i-on-:.(-ﬁzqqg!&nqgé) o ipwins trotisns] Tha

- .
e [ LR "o

Five (5) of these Assemblics were fabricated, Only four (4) were tested.
One Assembly was a spare, . ' :

The test splices were butt splices »c-ovkc'r'cﬂdwwit-hwl";';ychem Heat Siirinkable
Sleeving, . CUCELET reer ot g - ’

All test.items were fabricated ‘under field conditions by TVA parsennel

: " - - at Browns Ferry Nuclear Power Plent and delivered to ¥yle Laboratories
’ for test. . The test sp! ices. in -each Cfable Assembly were wircd by Vyle
$0 when loaded all solices were in series. TVA provided the lead wires
for cach Lest .item assemb ly -to ‘which-Uyle Connected @ lcad and power
supply. ’ L
" SN St ::1.'". ’T:‘;f ’ ‘
6.2 Test Equlipment Description

. Test equipme‘n‘t, from sensor to 'fwi.n‘dvlw'f_eadou't‘ dcvice,' was selected to |
provicde .the accuracies specified below: . : .

2 » - Chamber Temoerature . | 4 gep L 1

C LR
‘ - . Chamber Pressure = —=—- . +5 psiog

srroes- o Voltage . + 3%
'. Current - . l'.'.A3z .

" Test equipment-used for- these tests s shown on Instrumestaticn Equip-

ment Shcets located in the appendices to the appropriate scctions of
this report. :
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Test REPott

REPORT NO. 17513-1

WYLE JOB No. 17513

5 0 NER TV-56071A.

PAGE i oF ____331 PAGE REPORT
DATE January 24, 1984

SPECIFICATION (5)
WLTP 17460-2, Rey. C

dated January 8, 1984

i 10 cugmm' Tennessee Valley Authority
ADDRESS 400 West Summit Hill Drive Knoxville, TN 37902
ST SPECIMEN Electrical cabling and splices, single and multiconductor,
o | 12 through 34 ‘Awg |
30 MANUFACTURER See Paragraph 6.0
40 SUMMARY A
Several generic cabling types and splices of various manufac

test program to evaluate the adequacy of
functions in Class 1f systems at Browns
Units 1, 2 and 3.

section.

their design to
Ferry Nuclear

The test items are described in detail in Paragraph 6.0 of this

ture were subject to a
perform their required
Power Generating Station

STATE OF ALABAMA Alabama Profess ional

COUNTY OF MADISON | ™. Engineer Reg. No. 7948
Frederick M, Sittason .
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My Commission expires
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retardant crossTifiked polyethylene.-Th

e With 37 chlorosulfonated polyethylene

N ' EEB-CBL-9 .
Page No. v Appendix 2
Sheet’ 9 of '10. . .
- ~-Test Report No. 17513-1 Rev. 1 -~ 7
y SR T e - o G
i TEST SPECIMEN DESCRIPTION {CONTINUED) N T T
'Test .
 Item No. Specimen Description e .
1.3 AOne?--le'ngfch (noi: less than 10 feet): Qf,,N__o."'~'--12'5-.AHG:~'-S..1'ng]e
: -~ conductor, TVA type PXJ Mark WDV-1 cable, containing a
~ stranded copper conductor (7 strands/0.0305-inch), insulated
.o by a.0.030-inch “thick layer of ethylene propylene rubber:-— -
‘w7 zThe assembly is covered with a chlorosulfonated:polyethylene
- 5o~ (0.015-inch  thick) exterior jacket. The” “cable s ~omeens
. . manufactured by the American Insulated Wire_ Company and is
.. ‘rated for 600 volts, 31 amperes maximum, and a maximum ~—~
_conductor temperature of 900C. e T .
1.4 One Tlength (not 1less than 10 feet) of No. 12 AWG 3-
- conductor, TVA Type PXMJ Mark WGC-1

cable, containing 3

- strandedcopper-~conductors...(7. strands/0.0305 inch). Each
 -._conductor is insulated by a 0.030-inch thick Tayerof flame

e.assembly is covered
o oas ey

exterior""EEEEEYT“‘”ﬂmm”~céb4e~4H¥4mdnuﬁééturﬁg;ﬁhxmgbe‘ Essex

*”ﬁ:;::‘mw“gggggiggdiis:ratedgforrQQOgvolts, 31 am

maximum conductortemperature-of.-909C.:

....conductor, TVA type CPJ Mark WDV
stranded copper~ conductor-(7--strands/0.

-

Onéwiéﬁﬁfh ‘(not~less—than--10 .feet) of No. 12 AWG single

o Tae—

peres maximum, and 3 e

cable, containing a
0305 1inch), insulated

by a 0.030-inch thick layer of crosslinked polyethylene. — —-
The. assembly is covered with a polyvinyl chloride exterior

Jacket. The cable. is manufactured by
and is rated for 600 volts, 31 amperes
conductor temperature of 900C.

One length (not less than 10 - feet)
conductor, TVA type CPJJ Mark WLB cable

the Okonite Company
maximum and a maximum

of No. 12 AWG 2+
» containing stranded

copper conductors (7 strands/0.0305 inch), insulated by a
0.030-inch thick layer of crosslinked polyethylene and a

0.015-inch thick layer of polyvinyl ch
is covered with a polyvinyl chloride
Jacket. The cable is manufactured by P
and is rated for 600 volts.

loride. The assembly
(0.045-inch) exterior
lastic Wire and Cable

WYLE LABORATORIES
Huntsville Facility




Sheet 10 of 10

EEB-CBL-9

Appendix 2

2-IA uNOL4

1-C1SL1 -ON 320099 339]

03A3THIV 3113084 INIOIITY

10X 1% YO P COMMITON .S & & o

;;. v;ﬁrjg f i
i ?f, il

i

i
i

S1-IA "oy abey

-




T e ettt e m—— .
.\
v

. form TVA 10697 (EN DES 1-84) EN DES CALCULATIONS

TITLE  JUSTIFICATION FOR INTERIM OPERATION FOR , PLANT/UNIT

PX_FAMILY QF CABLE WBN/] and 2
PREPARING ORGANIZATION KEY NOUNS (Consuit MEDS CiS DESCRIPTORS LIST)
CH/PROJECT IDENTIFIERS Each time these caicuistions are issued, preparers must snsurs thst the original (RO) MEDS sccemsion
number is filled in. _ .
PX Rev (for MEDS’ use) MEDS accession number
RO ] 1
EEB ‘8501232 92,
APPLICABLE DESIGN DOCUMENTI(S) A
N/A A
SAR SECTION(S) | UNID SYSTEMI(S)
N/A Various R
Revision 0 Revision _____ Revision ____ Revision
ECN NUMBER (Enter “N/A" if there is no ECN)

N/A .

PREPARED{%M

CHECKED

/7
SUBMIT-?—‘—,(MI)E Eg{} 7-)“&/2

DATE
/=22 -55

APPROVED g?? :: E /

List all pages added

®

by this revision.
g L
E - g’ List all pages deistad
2y by this revision.,
:' § § List ail pages changed
by this revision.

STATEMENT OF PROBLEM

The PX family of cables, used in Class IE circuits outside containment, lack contract-
specific documentation to prove their qualification in harsh enviromments.

ABSTRACT

lﬂtiqﬂ sheet{s) used.
pr——

D Micratiim snd store calculation in MEDS Servics Center.

Microfilm snd destroy. [ ]

Y| "‘mﬁ'mmdrmmcuwmsoﬂm; F. B. Rosenzweig Addrew: W8D182 C-K
\




'ww———mm—m-m—“~u.;:1_,_“h_,,_.__- — Unit No. 1 and 2
17‘.‘._\_'_‘_1(“1 o o N J 12 ’ R3 w° £EQS No. EEB-CBL-13

.-l Yrn oror ,“-L(M 7 _jZ"//‘f/ lﬂ%}’{"{’ﬁ'}?\éﬁh: ‘/ TV/\ .IrD NO;XJ J P M'_-
SR Sa% 14 4 ./ zge an XM
Neviever/ 'h.r- ﬁgic)a;?aﬂ /Z*/ﬁ »- —
| —(£Qs)

Rev 2 Cable
WBN CQUIPEENT Q' AL CA CATTON SHEET
" _:;‘._a_nufactu_r_(_‘r__a_r:_d__r_-,_n;\_d_e_l__{,l-_gif__ See Table 3.11-8A, sheets 1008 thru 1011B
Yerification of Taklc Information- (Table _3:11-8A _Sheets 1008 thry joltp-— )

X Fcu.r ent Tyne - The (qu1rm&nt nas been identified as per TVA 1D number
designations Te.d., Hov » SOV, etc.).

X locut}gg_- The 1o<ut1on—h(—*hcrn*idEﬁtified (E.G., Tnsidne Primary

Containment, Annu]us Individually Conled Booms Cereral Spaces, or
area affnCLoc Oy ”llu cutside primary con‘alnn'nt) '

g

X Component - A unique TVA 1D number has been assigned (e.g., 1-FSv-(8-308).
X Functicn - A funct1ou(1 description of the ceiponert has been given

- {e.g.[§ Steam Gererator Blowdown).,
X Contr\<. Na. » Hanufecturer, and fa”c] 0. - The contfract nimoer,
ma“hquLUIFr and rodel number Fas been given.

X Abnormal o e di[' Ervironment - A1Y abuorms) or as ceicent envivonmenta)
condifions applicanic 1o this cquipnent hove been jdentified either in
taties or by \erenencws to figures from tables, .

X [n"1rnvh°11 to Mhich Quzlified - The environment to vivich the equipment

hes Béen queiifica is S GCGressor in either the tables o1 the CavIronnental

g analysis attached,
‘ _}_ "((cr'w Y - N category of &, b, C, or d has Deen defined for tie equipment,

X Ornr*('cn anG hecuracy Dequired gnd Denoenstrated - Tie operation and

AN S ——

ac"uracy quJ]’(d and demens (ratad have Deen detined,

RZ ;y tivication Statys (chec; T epplicable, NA if not) Qualified Life see Appendix 1

QJ1I.f:fnL1on Repert and Lathod - A qualification repori and the method

of quaTiTicalion” fias been 1dcnr:.wrd

NA EuV1vﬂhii“t=1 Ana Tyr*S - Anoecavivonmental e“u]'fls has bhean nonn, attached

to {he HsT I mesindently 3\vu ewed by the res ponsible crganization.,
¥ ua]1(*r*t1on by Similavity (if applicable) - A JusL1f|ca+101 for
i

-
N

T = 4
S

QU TF G tTon T By s|n1]<r'ty attarned 1o the E” censidering all the
above fuctors and reTerciiced Lo the appropriate tables,

x QU({7T.CPLIOP JL_§2;fLil_E_ ¢ Comparents (i appiicable) - Mhen an EQS

1s used for nore thar one 1C_J: a 1751 o1 a1l exzct cempenenis ars given

as an appandix with (17 'cf'r:vf S to apUlu”‘:Ft@ tables with Justification
for qualification cons Sring ali the abeve Tachors,

NA Interim Q,d11"fa+low (I| apv1vcuL]l, (Open item) - Compenent has been

determined 1 to ng qui Tifind only for g ];m*fod 1nxe'*w opn.at.on an NCR
has beer writton, ang plen o action hae been determined 1 Y ~ld
qualificd c;kufnrt Tevi of intcrim Gualification i
NCR Mo )
X Ungialifiad Prlj neni-(Cpon 1.0“, - (If avilica 5") - Component hos lc 3
' deteriingd” tu 02 Ud,:ﬂ]}flLL e ’n]l)qun' s dliackod Lo Loy,
R2 BER nunber, rezson for nen-qualification, ang Justificotion of continygr

operation,
HCR ilo. WBNEEB8501
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PX Family (PXJ and PXMY)

The PX family of cables consist of cross-linked polyethylene or etlylene .
propylene rubber, and the jacket is chlorosulfonated-polyethylene or
chlorinated-polyethylene. All cable of this type was constructed, tested,
and accepted for use in accordance with TVA Standard Specification 25.016 -
Standard Specification for Low-Voltage Wire and Cable with Flame-Retardant,
Cross-Linked Polyethylene or Ethylene-Propylene Rubber insulation. TVA
Standard Specification 25.016 invokes the applicable portions of IPCEA
Standards; such as, physical properties, and methods of testing for tensile
strength and elongation of the insulation and jacketing materials. The IvA

the specification. Manufacture of all installed cable wvas controlled by a
TVA approved QA program. '

The following LOCA/SLB tests are representative of the PX family of cables
which are presently installed.

Franklin Institute Test Report F-C4113 dated May 1975. (Brand-Rex
Company) (See Appendix 2).

Rockbestos Company Test Report dated July 1977 and revised
November 26, 1977 "Qualification of Firewall® III Class 1E Electric
- Cables (Chemically Cross-linked Insulation) (See Appendix 2).

Franklin Institute Test Report No. F-C5120-1 dated August 19, 1980,
(Brand Rex Company) "Qualification Tests of Electrical Cables in a
Simulated Steam Line Break (SLB) and Loss~of-Coolant Accident (LOCA)
Environment" (See Appendix 2).

Essex Project Report Number PE-53 dated May 7, 1980 "Main Steam Line
Break (MLSB) Test on Aged and Irradiated Cable Specimens." (See
Appendix 2).

Franklin Institute Test Report P-C4997-1 dated December 1978 “Quali-
fication Tests of Electrical Cables in a Simulated Steam-Line-Break
and Loss~of-Coolant-Accident Environment (American Insulated Wire
Corporation (See Appendix 2).

The Okonite Company Test Report N-1 dated July 3, 1978 "Qualification
of Okonite Ethylene~Propylene Rubber Insulation for Nuclear Plant
Service" (See Appendix 2).

The Okonite Company Test Report FN-2 dated October 28, 1980,
"Qualification of Okonite-FMR Flame Retardant Ethylene-Propylene
Rubber Insulation for Nuclear Plant Service" (See Appendix 2),
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PX Family (PXT dnd PXHI)
Tne 2% fzxi - aon

~..+.The 0ﬁ5§i£e Company Engineer

< ~ e Tem =4 s e -
A o - - -

(he Okonite Cc ;y qu%qeeripgzgéﬁaf£?N§..355:d§féd[§ép£émbefil7}-w -
-'1981, ™ain Steam Line Break Quaiification Test on Okonite, Okomite=-
FMR, X-Olene-FMR and Okoguard Insulations” (See Appendix 2), .

CUETCATS Srans R oINS S

ceelam e

Franklin Institute Report F=C4836-2 dated January 1978, "Qualification
;;$gqt§39gl£g;mgecuard_ER-EBTIustrumentatign.and Control3CIass;1$“h
.«Electric Cables in.a Simylated Steam-Line-Break and.Loss=~of~Coolant -,

Aecident .Eaviroment! {Anaconda Company) (See.Appendix 2).

-

A :

iﬁg ggé%iféﬁS;ﬁ%i&éggﬁsifété;EEEEp?iiﬁéﬁa;fiMjfééﬁléE«iaﬁﬁfaétdtéd to meet

the requirements. of IVA Standard Specification 25.016 are suitable for

Class.1E service. in.accordance with appropriate guidelines presented in
IEEE Standards 323-1974 and 383-1974.

LIE IOL LD g

The tests i;él&é;éi;géi;;iéﬁiéi-2§i08tradéméicépi'thé;OkdniEE'MSLB' -
Engineering Report 355 included radiation at 55x107 rads.

B R

The :;;Eégiﬁé1&5@&"§?L5c42313’;5”346°§,f113°psig”1bo percent humidity
and MSLB's at 455°F, 32 psig (Okonite) and at 440°F (Essex).
J- B ; -

These:;e§g§mingludgd-cablev;gpplégrg;oésBréﬁ&?Rék Company, ~Rockbestos
Companv,jiEssexvlnternati03314‘Inc:, ;Aﬁerihaﬁﬁihsulatg&‘Vi;e:Corb;:A o
The Okonite Company, and Anaconda Company. This cross section of cable
manufacturers represented in the. tests adequately demonstrated that the
PX family of cables-will perform similarly in the given DBE.. The
varie;yﬁgf_vgpdg;s"qsgghglgo:p;oygd_that,succesﬁfnl,éoﬁpletion;bf the-test
is a function of the chemical properties of the insulation and jacketing
compound and is not dependent on the manufacturer. Consistency in the
chemical properties has been demonstrated by successfully completing the
requirements of TVA Standard Specification 25.016. This approach to
generic cable qualification follows the general guidelines for type
testing as outlined by IEEE 383-1974.

All cables of the PX family met or exceeded thénéohstrbétibn,’testihg{“
and acceptance requirements of TVA Standard Specification 25.016. 1In
addition representative. samples of the PX family of cables supplied to TVA
by different manufacturers successfully passed LOCA/SLB testing., In view
of the above, we conclude that the results show that the PX family of
cables will perform their safety functions satisfactorily unti] the NRC's R3
final compliance date for equipment qualification. At that time they will
either be deemed qualified by virtue of testing by Wyle Laboratories or
replaced with fully qualified cables.

034279.03

o
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| SIMULATED STEAM LINE BREAK (SLB) AND LOSS-OF-
[ COOLANT ACCIDENT (LOCA) ENVIRONMENT

FRC Final Report
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) . Prepared for
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T esieer

" " TQUALIPICATION TESTS™OF ELECTRICAL CABLES IN A SIMULATED STRAN
-+ LINE BREAK- (SLB)' AND. LOSS~0F«COOLANT ACCIDENT (LOCA) ENVIROMMENT

~.isl } Conducted and Reported By:

- Franklin Research Center
7 The Parkwey at Twentisth Street
= PWilddelphis, PA 19103

Conducted for:

Brand~Rex Cowpany

Industrial and Electronic Cable Division

Willimantic, CT 06226

Report Date:

August 19, 1980

Period of Test Program:

August through December 1979

Objective:

. To demonstrate performance of electrical cables for Clas

stations in accordance with guidelines presented {n IEZZ Stds

¢ 1Z service {n nuclesr power generating

323-1974 and 383-197.1

Iquipwent Tested:

Zighteen electrical cables (four 1/C
three 1/C #2 AWG) vith crosslinked polyeth

#16 AWNG, two 2/C #2
ylene (XLPE) insula

AWG, six 1/C #12 AWG, three 7/C #12 AVG, and
tion and jacketing materials of Hypalon
on multiconductor cables. A complete description is provided as Table 1 herein.

Elements of Program:

and the third group of three specimens was
8t a rate less than 1 Mrd/h and then to's
simulated SLB/LOCA exposure included two r

66 1b£/in? (455 kPa), two 10-minute dvells
tures to a final 20~dsy dwell at 230°F (11

wmeter),? starting at the completion of the
€ally energited with ac potentials of 300

All specimens were exposed to 200 Mrd of gamas

thermally aged for

line break (SL3) snd loss-of-coolamt aceident (LOCA) and the

10-ninute dveils a
and 600 V, eand cure

during the 30-day SLB/LOCA exposure. FPinal tests consisted of & 40X dismet
ac high-potentisl-withstand test at 80 v per mil (3150 v/mm) of insulation.

irradiation (air equivalent dose) from e cobalt~60 source
stesm/chemical-spray environmwent simulating ¢ combined steew
cooldown following the SLB/LOCA. The

apid rises in temperature/pressure to 38597 (196°5¢)/

at those peak ‘temperatures,.
0°C)/10 1b£7182 (69 kPa). .
duration vas 30 days. A chemical solution (6200 ppm boron, 50 ppm hydratine, sufficient sodium triphos-
phate to obtain a pH of 8.5, followed by sufficient sodium hydroxide
perature) vas sprayed on the specimens st the rate of 0.7 xw'nr

-followed by decreasing tempere-
Thé ‘total simulated 513/

square foot (11 L/min per square

t 385°F (196°C), The cables were slectri-
ents of 10, 25, and 120 A (as appropriate)
er bend test and a S-minute

Sumpary of Test Results:

Reamarks.

Yinal Hi
& leakage/charging current o

Remarke = Failure of four specimens ¢
vas possibly caused by problems vith

Rocte that all specimens witheatood a ¢

~Potential-Withatand Tests - Al} specimens with
less than 300 mA.

O remain energized during the SL3/LOCA exposure (see above)
test vessel penetrations; the problems were not ccosidered to

be indicative of the cable per formance ner of conditions in a tuclear power generating station.3

inal high-potential

SLB/LOCA Exposure = Fourteen of the 18 specimens remsined energired sxcept for short periods. See

~withstand test.

stood a high-potential-withatand test with
See Lewmarks.

"Pull citations are provided in the text.

:loc Section 4.3 for description of apray aresa calculation.

W supplemental letter report {o svailable which discusees the
tast methods and the reascns for intermittent cable deeunergizing.

UUUE Franklin Research Center

A Dvison of The Francan instoue
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. ST ESSEX GROUP, INC. Fes 2
S POWER CONDUCTOR DIVISION '

PROJECT REPORT

Xeport Number : PE-S3

- e

: i 1
. . : e e . APPROYED !
Nate: }-53}' 7’ 1230 ‘ This soprcvsl dues ucl rettace hw |
. . . Sontrozto: from ey sart of Lis reaponsti ]
titity o0 the corresciagss of desi p. €elalle
a8d Ciweczion,
TENRLSSEE YALLEY AUTHLRITY )
- e« SEP23130 .
TIE: 4 ' | =SSy, CHLIOLEN b

MAIN STEAM LINE BREAK (MSLB)

Test On Aged And Irradianted Cahle Speciqons_
. 4, .
WU I DURE | . LT

Manufacture and prepare samples of Class 1L cable for arizar and
gubsequent submittal to Isomedix, Inc. for irradiation &nd simula-
tion of Main Steam Line Break Temperzture and Pressvre Profile.

COCLUSION:

Specimens of Class 1F EP insulated conductor having successfully
withstood the effects of heat aging to 40 years at 90C, irradiation
to a level of 2.05 x 108 Rads (Co 0) and a MSLB temperaturs and N
pressure profile according to the requirements of the TVA Specifi-

cation are judged to be fully qualified for service according to
the referenced specifications.

REFERENCE: - : B ' )

TVA Specification 25.016 Item 93 Contract 6-825722
Isomedix Radiation Certification
Essex Arrhenius Plot (Class 1E LP)

-Besbectfully submitted,

- J. L., Steiner
80-827320-1 - Chief Engineer
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UH ﬂﬁ Franklin Research Center
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© L THE
OKONITE

COMPANY

QUALIFICATION OF OKONITE ETHYLENE-PROPYLENE RUBBER INSULATION \

Post Office Box 340
Reamsey. New Jersey 07446

201-825-0300/Cable. Okonite

EER-CRL-13

/%py&pviix. 2
_S)-,ee"" 13 O'F 19
B

Rev 2

FOR NUCLEAR PLANT SERVICE

The Okonite Company's continuing Research and Development activities
&8s a compounder of elastomeric materials has led to an evolutionary

development of
of meeting all

Okonite dielectric. This insulation is fully capable
aging, moisture, radiation and flame test requirements

of IEEE Standard No. 383 and 1s therefore capable of nuclear plant

application.

Okonite
Form No.

Title

(a)

(b)

(c‘)
(d)

Form: N-1 (Revised

Qualification of Okonite Ethylene-Propylene Rubber
for Nuclear Plant Service

- Aging, Radiation and LOCA Testing Okonite Ethylene-

Propylene Rubber Insulated Cables for Nuclear Power
Generating Stations

Moisture Resistance - Okonite Insulated Cables

Vertical Tray Flame Test - IEEE Standard No. 383

7/3/78)
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—~ THE ' ' Post Office Box 340
DKQNI?E Ramsey, New Jersey 07448
CGMP ANY 201-825-0300/Cable: Dkonits
) ’ FEB-cRL-13
- /£L7z:~45x 2
N _QUALIFICATION | Sheet 150819
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OKONITE-FMR FLAME RETARDANT ETHYLENE-PROPYLENE
RUBBER INSULATION FOR NUCLEAR PLANT SERYICE .

Qualification for nuclear plant service has been performed at Okonite on
samples of Okonite-FMR Insulated wire. Okon{te-FMR 1s a flame and mofsture
resistant ethylene propylene rubber which was formulated and compounded by
Okonite. This {nsulation 1s fully capable of meeting all the aqing, radfation,
moisture, and flame test requirements as stipulated in IEEE Standard 383-1974,
Based on the test results presented in this report, Okonfte-FMR 1s qualified
for guc]ear plant applications, _ 4

JINDEX
SECTION TITLE
1 Aging, Radiatfon, and LOCA Testing Okonte-FIR
Ethylene Propylene Rubber
II Moisture Resistance
I11 Vert16a1 Tray Flame Test

’m FN-2 (10/28/80)
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’ _ . September 17, 19831
./ | | EEB—CBL‘IB
' ENGINEERING REPORT NO. 355

Sheet 17 o'f/?
\ | MAIN STEAM LINE BREAK QUALIFICATION TEST ON
; OKONITE, OKONITE-FMR, X-OLENE- VR pors OXOGUARD INSULATIONS Pey 2.

Introduction

b ———— °

A design basis event (DBE) main Steam line break test (MSLB) was
Performed on Okonite, Okonite-FMR, X-Olene-FMR, and Okoguard in-
sulations. These insulations have Previously been qualified for
nuclear plant use in prior LOCA tests. The pPurpose of the MSLB
was to determine if these insulations could maintain ap electrical

As described ip this report

» Q
by Isomedix, Inc. and Approved Englneering Testin
two MSLB tests, These tests are documented jin Te
1021 (September 22, 1980) and 558-1077 (April 8
able for audit a8t Qkonite headquarters,

; Conclusion

‘All four insulations were qualified to the MSLB-DRE described
h les

erein. Al1 samp met the specific Performance Tequirements
established Prior to testing.

These requirements are described

Qualification to the MSLB-DBE fo

Plished in two tests. Okoguard, Okonite-FMR and X
tested in the first MSLB test.
in the Second test.

With the exception of Sample preparatiop a
first test was performed by Isomedix, Inc.
sib;e for sampie Preparation and aging. 1In

nd thermal aging, the
Okonite was respon-

the second test Okonite
hermal aging. Isomedix
AETL performed the MSLB
TEPOTts were written by

was contracted for irradiation services.
and post MSLB tests. For both tests, the
AETL.

The following samples were selected for testing.

Set Description

(A) 5KV, 1/C #6 Ang (7X) bare copper, .g20" extruded semicon-
ducting screen, ,090" extruded Okoguard EPR, .030" extruded
. semiconduc

ting insulation screen, .005" bare copper shield-

ing tape: Four Samples - fifteen feet (effective).
Reference No. 01-3663-1
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' : ‘ . Required Test Profile
FIGURE 1T T Actual Test Profile
= 1) Spike achieved in
REQUIRED TEST PROFILE VS. ACTUAL TEST PROFILE 5 min. 13 sccs,
i ‘ . 2) 215°F/4.Spsig; transition
_ . time, 1 hr. 14 min,
3) Spike achieved.in
2 min. 26 sccs,
4) Platcau extended 3.75 hrs.
, - §) E.O.T.; Total E.T.
o ' ’ 267.4 hrs.

Soa

(1) 455°F/32psig (3) 455°F/32psip

oo

e
e

Temperature (°F)

Joo

SR T AR

265°F/32psig

Seo _J(2) - . (4 o
200°F/4,Spsig (5)

190°F/9psig

ESR

bl 951 £2°4S
2 X1pueddy

€l-192-833

//o ) . . o '

5 .9‘er- 280 scc. Jule 1 hr, - {4~ 280 scc.. e 3 hrs, >« 259.8 hrs, .4

402 == ‘Diyg wev

ASADP ASAP ASAP - - 10,8 days
‘ Time




form TVA 10697 (EN DES 1-84) .

~ EN:.'SC." “ULATIONS

TITLE JUSTIFICATION FOR INTERIM OPERATION FOR

PLANT/UNIT
PJJ FAMILY OF CABLES WBN/1 and 2
EPARING ORGANIZATION KEY NOUNS (Consult MEDS CIS DESCRIPTORS LIST)
EEB : - ;
RANCHIPRQJECTJQENT!FIERS - | Esch time these calculations are issued, preparers must ensure that the original (RO} MEDS accession
S ST T humber is filled in.
_ P_]:J R = o Rev {for MEDS use) . MEDS accession number '
” EEB_ 850123 923 -
APPLICABLE DESIGN DOCUMENTIS) |- R o ,
N/A ‘ _ -
SAR SECTION(S) | UNID SYSTEM(S) .
" N/A T "Varfous ™ | R - o
: o Revision 0 Revision Ravision- -=—_ Revision ___ EN
ECN NUMBER (En :

er “N/A" if there is no ECN)
. N/A ’

PﬂEPARED{f - ZZ

CHECKED Q
SUBMITYS—— /?4;&

DATE

List all pages accad
" by this revision.

- List all pages deletad
- _by this revision,

room required.

Use form TV
10634 if more

=~ List all pages changed
by this revision_

STATEMENT OF PROBLEM

contract-specific documentation to

The PJJ family of cables, used in Class 1E circuits outside coﬁtainment, lack
prove their qualification in harsh envircnments.

ABSTRACT

Based on a combination
of cables have been shown

‘tlmmon sheet(s) used.

—

of generic test data and engineering analysis,
to be acceptable for performance of Class lE
until the NRC's final compliance date for equipment qualification.

the PJJ family
cperation

D Micrafiim ang Fore calculation in MEDS Servics Centar.

[EI Mknﬂwnuminmnnummhuaam;
\

F. B. Rosenzweig

Microfilm snd destroy. [ |

Address: W8D182 C-K
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i Revigian 0

£QS No. EEB-CBL-15

TVA 1D No:
Type PJJ Cable

Rev 2

R4

d\

§ I ‘Udé%g/ué
Pt

.{ et o (" tatle Hgl&w /Z‘/E
. 5y O()

WO LQUIPHENT ﬁU/'II)CATlOl SHEET
. Harufacturer and Mode) e See Table 3.11-8A, Sheets 1005, 1006, and 1007
Yerification of Tabie Info ration (Tabie 3.11-8A Sheets 1005, 1006, and 1007)
X_ Equirment Type - The equipment has been identified as per TVA-ID number
T designuiions (e.d., 1oV, sov, etc. ).

_X_location - The 19cat:on has boer identified ([.G., Inside Prinary

~\

C”ntuldleﬂt brn:]ur, Individually Cooled Rooms , Gnnc1a1 Spaces, or
ares arfectod by HELB outside primary ccntannmenL)
A Component - A unigue TVA 1D number has been assigned (e.g., 1-FSV-62-303).

__X__Cy::jjf' - A functional description of ihe component has been Given
(2795 Sican Genar ator Blowdown).

X COI tiarct Ho, y Nanufacturer, and todel io. - The contract number,

T manut acturer, and model number has been given.
X Abniorme? or r Pocidant Favirenm nt - A abnormal or accident environmental

conditions ay applicehie to this equipment have been identified either in
tablies or Ly references to figures from tebles. . -

X  [nvi romeent to Which Qualified-- The environment to which the ea uipment

hes DoCn quaTified 33 cdcres>en in cither the tabics or the envirenmonts)
Janalysis a LLoffcd

X_ Catecory - A COL gary of a, b, ¢, or d has been defined for the equipment.

X Gyoru1;u1 aro Acew recy v Regiired and oemonstreted - The operaticn and
accuravy ')<11red ang “derons {rateg Thave been de deTinad

2Z Ovalsiq 1CuL]Oh Status (EQ cioif eplicable, WA if not) Qualified Life see ADpendlx
X_ Qualifizetion Renoirt_and liathod - A qualification’ report and the methed
of qualivication Wis been 1dcntitied,
X. fnv11ﬂ"_~”t»1 Snalvsis - An envivonmenta) analysis has been done, attached
Lo the 95, and 1"“l) nden{ 1y '9\1 wed by the respansible organization.

NA Quelitization by _slmilavity (IT applicable) - A justification for
Gualntication by simiiar 1ty is attached to t e Eqb considering all the
above Tactiory and referenced Lo the anpropriate tables.

_ X Qualsss ication of Several Fxect Components (If applizable) - When an £as
15 Usca for ROre 1haa one Tles, a 13st of all exact comporentis ara aiver
as an appendix with elj ‘CILP"CCC to chrO“'1atC tabies with justiTiczticn
for qualificetion cons idering all the ghove tacters.,

RA Interim fualificetion (If applicztlc ) = {Cuan item) - Componant has been
determived 1o be auaTifed only for a vimited interin oreraiion, an NCR
has Leen writtern, and pren of action has been doterming te ywu]d A
qual1.1oi cowwonant Term of Irterim Quoalification
UCR i0. — B _ B _

L Unqualitsien Cemperent-(Qoea iten) - (17 arnlicable) - Componeni has Lo

—_— IR S (LD ‘ , 2]
PA d(tL!.]h(“ Lo b wngualifiod; e fnllowing is atta("d tc LOS:

KCK runber, rcasen for p ncii-qualification, ing Justification of continesd
opCvaLin. :

MCR 1o, WBNEEB8SO0L
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Preparer/‘Date 3 g 4/ //0//0/ e EEB-CSL-li R é
T e Ly e ‘ pPpendix 1, Rev. 2
Re’ivewer/Da;e _UQ. 1 i W/D"/O'X& — . Sheet 1 of 2‘ N

Y A,

ciliad

PJJ type cables eonsist of 3 polyethylene J;.nstil-a“t':xion and polyvinyl-chloride
77 jacket., A1l cable of this type was constructed, tested, and accepted for
use in accordancs with TVA Standard Specification 25.013 - Standard

~and Cable, TVA Standard

~ ~—8pecification includeg prév'i'sio’r‘xs'» of source inspection of factory testing
© and-required submittal of @:ertifigd-tes’t Teports to assure compliance with

. .The" folic;v.i'.xig quallif“ica,tidﬁ, tests are representative for the PJJ cables
which’ are presently 'installed, i )

Envirommenta] Qualif‘icg;iot‘zres; TPz_'.ogram on Sequoyah Nuclear Pover Station
Control Equipment apnd Cables. The test included cable manufactured_ by
_ Plastic Wire ..?!.14,.Qéb,l_é&g{pozfgﬁ_qn. . See Appendix 2, = - -

-—-‘~->'W§'ié":Lall;dt;tofy Test Repoi'tl7503-l dated January 6, 1984, Nuclear

;Vyié'I;éb:ovrat'ory"l'est Report 17501-1 dated March 12, 1982, Nuclear

. ) Er;virqmnental_, Qggllfxcatipn Test Program_.on Four -Sets of _Pol’yethylene/

ol Cable. The test included cable

The tests include radiation at 1x108 rads.

The tests include temperature aging at 110°C for 31 bhours, then temperature
. ¥as increased to 120°C for 1019.5 bours, T is represents aging equivalent
to 40-year 1jife vith an ambjent temperature of 120°F, The aging time apd




Preparer/Date { l{ 7’71.:,2@ J-1S-FS ‘ EEB-CBL-15

Appendix 1, Rev. 3

Reviever/DateOQ/L/,(/dlml [-22-&S Sheet 2 of 2

and jacketing compound and is not dependent on the manufacturer.
Consistency in the chemical properties has been demonstrated by
successfully completing the requirements of TVA Standard Specification
25.013. This approach to generic cable qualification follows the general
guidelines for type testing as outlined by IEEE 383-1974.

All cables of the PJJ family met or exceeded the construction, testing, and
acceptance requirements of TVA Standard Specification 25.013, 1In addition,
representative samples of the PJJ family of cables supplied to TVA by
different manufacturers successfully passed LOCA/SLB testing. In view of
the above, we conclude that the results show that the PJJ family of cables
will: perform their safety functions satisfactorily until the NRC's final
compliance date for equipment qualification. At that time they will either
be deemed qualified by virtue of testing by Wyle Laboratories or replaced
vith fully qualified cables.

044279.11

R3
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~ Test Report
 REPORT No, 175081

WYLE JOB No. _ 17508

e

—— PAGE REPORT

PAGE 10F ___299
- "“DATé' _November 22, 105

SPECIFICATION () See References

“LoC 0 Pardgragh 5.0

10 CUSTOMER¥ Tennessee Valley Authority (TVa)

ADDRESS _ 400 Commerce Avenue, Knoxvilie, Tennessee 37905
4 .

217.1‘ SPECIMEN Two (2) contro Equipment/Cabi e Assembly Test Sets
with Cabling,

30 MANUFACTURER —

Carmaces, M!mvnmc&::vr:.::
PREPARED BY . 6:@

? . Smj —
A%%OVED BW%\
Jo. >0n
wriza T. Stinson
\

Smv—

i ¥ X - .
sl .'-'." 8

ES AND sYsTEMS GROUP
HUNTSVILLE, ALABAMA




vi EEB-CBL-15

PAGE NO. Appendix 2, Rev. 0
TEST REPORT HO. 17508-1 Sheet 2 of 8
. TEST SPECIMEN DESCRIPTION (Continued)
Item Description
1.2 One (1) length (of not less than 10 feet) of No. 1l4.

1.3

1.4.1

1.4.2

AWG, 1/C, TVA Type PN, Mark WCA cable (conductor A),
containing a stranded copper conductor (7 strands/
.0385 inch), insulated by a .030-inch thick layer of
polyethylene. The assembly is jacketed with a nylon
{.004-inch thick) exterior jacket. The cable is rated
for 600 volts, 33 amperes maximum, and a maximum con-
ductor temperature of 75°C.

One (1) length (of not less than 10 feet) of No. 14
AWG, 2-conductor, TVA Type PJJ (conductors B and C,
Mark WHB cable, containing a stranded copper ccnductor
(7 strands/.024 inch), insulated by a polyethylene
(.030-thick)/polyvinyl chloride (.010-inch thick) layer.
The assembly is jacketed with a polyvinyl chloride
(.045-inch thick) exterior jacket. The cable is manu-
factured by the Plastic Wire and Cable Corporaticn and
is rated for 600 volts, 19 amperes maximum and

a maximum conductor temperature of 75°C (40°C ambient
plus 35°C heat rise).

Cable-splice assembly, consisting of the following:

One (1) length (of not less than 10 feet) of No. 16
AWG, 2-conductor (conductors D and E), Mark WVA cable,
containing a stranded copper conductor (7 strands/
.0192 inch), with a tinned coating. Each conductor is
insulated by a .020-inch thick high density polyethylene
layer. The conductor arrangement consists of a twisted
pair, 2-1/2 inches or less lay, with a shield consist--
ing of .00l-inch thick Mylar and a No. 18 AWG tinned
and stranded (7 strands) drain wire. The assembly is
jacketed with a polyvinyl chloride (.050-inch thick)
exterior jacket. The cable is manufactured by Cerro-
Rockbestos and is rated for 600 volts with instrument
current at an ambient temperature of 120°F.

Three (3) Raychem WCSF heat shrink insulated splices,
consisting of the following:

o (2) Raychem WCSF-115-6-N insulated splice, con-
sisting of a crosslinked polyolefin sleeve (.08-
inch thick) coated with a heat-activated cross-
linked adhesive (Type N). The sleeve is 6 inches
long and is rated for a maximum of 600 volts
@ 90°C (continuous operating temperature).

WYLE LABORATORIES
Huntavilie Facility
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. Appendix 2, Rev. 0

Sheet 4 of 8 Muciasr Erwirorsmerest Oustifiastion

Test Report

REPORT NO. 17501-1

WYLE JOB NO. __ 17501

CUSTOMER TV-56071-A

PAGEi oF __ 143 PAGE REPORT

DATE ‘March 12, 1982

SPECIFICATION (S) _WLTP 17460-21, Rev. B

10 CUSTOMER Tennessee Valley Anthority
DRESé 400 Commerce Avenue, Knoxville, TN 37902
Z,QQT SPECIMEN Polyethylene/Polyvinylchloride Insulated Control Cable

30 MANUFACTURER Plastic Wire and Cable Corporation

40 SUMMARY

Four (4) sets (total of 8 cables) of Polyethylene/Polyvinylchloride Insulated
Contreol Cable, described in Paragraph 6.0, were subjected to the test program
described in Wyle Laboratories' Test Procedure 17460-21, Revision B and Para-
graph 7.0. It was demonstrated that the specimens possessed sufficient integrity
"to withstand the required test program and meet the acceptance criteria. Test
Item 3.0 experienced a dielectric breakdown during the Post-Radiation Mandrel
Bend Test at 480 VAC (both conductors to ground and conductor to conductor). The
test was performed for information and margin assessment only.

STATE OF ALABAMA  }' Ala. Professional Eng.
COUNTY OF MADISON ‘ Reg. No. 8256

Flavous R. Johnson baing duly swom,

mandsm:mmmbneonmmdhmhmhmmndm
wmmlnmmmwhwmwumummwwm

Notary Pubikc in and for the Btate of oy
My Commission expires 3

BT IY- oA

n_-%;m . ‘El&muM,nZL‘

Wyte sradl hows 0 hecstty fOr Sarmmges Of any kand 10 PICSON Or Eropenty. CAUdng soecel or

CONEEertsl CRMege. eI ‘W‘- by e mpon,
PREPARED BY Ma‘ M“—Zé
7/
i 77 7

gé Ropert M geo
D BY ‘ ;

APPR

WYLEQ A,

(07,49
{ Toam Stinson

SCIENTIFIC SERVICES AND SYSTEMS GROUP
HUNTSVILLE, ALABAMA
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- L " 7 " Sheét 5 of 8

- TEST REPORT NO. 175011

" “EQUIPMENT DESCRIPTION R S S

(.020" thk) with a Polyvinylchloride jacket (.010" ¢hx), rated at
105°C, wrapped around each iﬁdividualﬁgquuctar:f“aggpggggductors¢arewmwv
-~ then wrappeq, aj an assembly, by a second polyvinylchleride exterior
 Jacket (.045" thy) . The cable ig rated for 75°C maximum continuous . il
»conductor operating teﬁperature. o '

Cre6al "Tixgé;ﬁfgneciﬁéns:ﬁ o : “ T
e e Four (4] sample sets of cable, as described in Paragraph 6.0, were
utilized for the Purpose of this test prgg;;mAnMEacthamplewsetuwas~w~=m“
. Prepared bylWyle"Laboratories. Preparation of the cable samples con-
, Sisted of the assembling of 1.5 Unistrut galvanized channel with an

at either end of the 8-foot section) to form a gy~ shaped cable tray..
Lengths of cable (appro -ﬁizwfeeta-were“tﬁéﬁ“éﬁ%"”wa Placed into the
~*“*J**““Ehéhﬁelwand”secured with plastic cable»t}sﬁ;hwgaGbWOfwtheMeight»(8)'““””“
' uusgéﬂﬂﬁls;centainedione'twozéondﬁéf5§”3551é. The ends of the cable,
' arproximately 0.5 to 3 inch,_we;gwstrippgg;gﬁ*;g§gigticnstomﬁaciiitate;“W”
, .ﬂmmEﬁgnﬂgtesséfywteStwmeaSﬁreﬁéﬁtEI“”TEE“Eibies remained in the trays
. " throughout the test unti] ‘5171.91?Qst,-i’.e.stf_Insgg;:};.j{ggﬁgj}gi:el;.VBvend-»v--Test;»" e

7.0 rEsy TROGRAM SEQUENCE - v o e
The test Program for each sample‘géfjﬁas Performed in the followlng
Sequence.
7.1 Sample Set 1
o Functional Test , i
-0 Accident Radiatjop Exposure (Item 1.0)
o Functional Test. ' o
o Post Test Inspection - - - .-
7.2 Sample Set 2
o Functional Test
o Radiation Aging -~ 3 Test Specimens (Items 2.0, 3,0, 4.0)
o Functional Test T '
o Thermal Aging - 3 Test Specimens (Items 2.0, 3.0, 4.0)
o Functional Test -
o Accident Radiation Exposure -~ 3 Test Specimens (Items 2.0,

o

Functional Test

. ) Post-Test Inspection

VVYLELABORATOREE

Huntaville Facility
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TR 1y Test Report
QRS § REPORT NO. 17503-1

WYLE JOB NO. 17503
8,” ST%%FR . TV-56071A - o .
PAGE i OF 529 PAGE REPORT

DATE __ January 6, 1984

SPECIFICATION (5) _See Paragraph 5.0

10 CUSTOMER Tennessee Valley Authority

ADDRESS 400 West Summit Hil Drive, Knoxville, TN 37902

T SPECIMEN Control equipment cons1stingr-;of terminal blocks, pushbutton oper-

ators, selector switches and contact blocks and various cables

30 MANUFACTURER ___ '2rious (see Paragraph 6.0)
A0 SUMMARY

Four (4) Jjunction boxes, twenty-four (24) terminal block assemblies, ten (10)
Pushbutton operators, five (5) selector switches, seventy-two (72) contact blocks,
fifteen (15) 1legend plates, and sixteen (16) - cables, hereinafter called the
specimens, were subjected to 2 Nuclear Environmental Qualification Program as

specified in References 5.1, 5.2, and 5.3. The Qualification Program was conducted
in accordance with Reference 5.4.

(DN261)
Alabama Professional *““”m”m’““‘”""f‘,’m-“"‘"
3&‘,82:‘:::.‘;3,. ™ Engineer Req. No. 7948 QMQ o 2 E 77""“
PREPARED BY 1/é/2y
Frederick M. Sittason 7

mwm-mhwmmwmmmhmum’mnmww on S %’%Z,
and caretud €ondusTgll teeta and % 10 the beet of knowiedge true and correct in ?:R’O/V/EI:BWW /44
. . Ve i /7

N 445/%%\ et | MviE QA ngﬁmg \/:1/&4
21 . £ » . bw ;: Z/ w A J—

A‘ cds

¢£? Iadm 18 BT W. B. Roberts

owyy Pubiic in and for the Stmts of

T B
= Ko

LABORATORIES SCIENTIFIC SERVICES & SYSTEMS GROUP
HUNTSVILLE, ALABAMA
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. Pagg No. x . Appendix 2, Rev. 0
..~ TEST SPECIMEN AND TEST QUIPMENT DESCRIPTIONS (couTxnusn)““**;“**“"““W“’“““f
‘ 551;15‘52f65§?r01=thﬁbméﬁf;(Cbhtinﬁed) T

AT Ttems 1.12.2,72.12.2, 3.12.2, and 4.12.2 <~{1) -red-pushbutton - -
operator (CH10250T115); (4) contact blocks, 2-pole, 1 normally
~ open and 1 normally closed (CH10250T1); and (1) large size legend
. -.plate, part'number 10250TM81. o Shme ST

0. Items 1.13, 2.13, 3.13, and 4.13 - Four (4)VCut1er-Hammer‘10250 o
o Type T, 0il-tight, three position selectorﬁstatfdns;4fd“bE“péneﬂﬂ“““““
. mouhied.‘*EachVEtatibn consists of the following components: (1)
'_I_S;Q;BfPOsjtiOnQSEIectbriswitch, part numbeerH}OZSOTm30¢;”(¢rmcontact”‘;“M"
.;fzg};ﬁ;}-blbckS““i(ﬁormaJIy --open  and normally closed, part number L
L m CH10250T48); (1) large size legend plate;-part-number 10250TMg1. "~
0 Item 4.14 - One (1) Square D, Typé“Kj“CIE§§WBDOII”hEEV}iahty;.
0il-tight pushbutton station, to be panel mounted. The station
consists of the following components:

i - [ i o RO

0 WItgm‘4£l4tljff(1)fj]JumfnatﬁdWSREERNDUSthttOH.OperatOEMLSOOIemuwmn
~ KIL-1G); (4) normailly open contact blocks (KA-2); (4) normally
Closed C°nt3§t;§1Qgﬁamiﬁézzlig(sziatge:Size~Je93“deJatev“pa't'*““'

e e, L L end pate,part
. Y 'V‘w’"It"e“m:‘“"’“4v";'I4';’Z"'""T:""‘(l‘)"‘”"i-ed pushbﬂ-‘:torim operator (QObl-kiﬁ-ﬁR)ﬁ,*fd)» N
... __Mormally open contact blocks (KA-2); (4) normally closed contact.
‘*“W“““““””STEEK§”(KA23)E“TI)‘13%9&'sfze legend plate, part number 9001-KN-
299, S o SR :

ey e im0 5 2. 14 0ma o tmas o

) Item 4.15 < Qpe (1) Square D, Type KS, Class 9001, heavy-duty,
oil-tight selector station, to be pane] mounted. The statjon
consists of the following components:. (1) 3-position selector
switch, Type KS, part number 9001-KS-52FB; (4) normall " open
contact blocks (KA-2); (4) normaly closed contact blocks KA-3);

(1) large size legend plate, part number 9001-KN=-299.
6.1.2 Cables : B o

0 Item 1.2, 2.2, 3.2, and 4.2 - Four (4) No. 14 AWG, 2-conductor,
TVA Type PJJ Mark WHB cable, containing a stranded copper
conductor (7 strands/0.024 inch), 1insulated by a polyethylene
(0.020 thick)/polyvinyl chioride (0.010% thick) layer, The
assembly {s jacketed with a polyvinyl chloride (0.045* thick)
exterior jacket.“'The“cab1E“15“manufactured'by the Plastic Wire
and Cable Corporation and 1s rated for 600 volts at 19 amperes
maximum, and has a maximum conductor temperature of 750C (400°cC
ambient plus 350C heat rise).

WYLE LABORATORIES
Humtsville Factiity
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ABSTRACT

Based on a combination of ‘generic test data and engineering analysis, the MS cables

have been shown to be acceptable for performance of Class 1E operation until the
NRC's final compliance date for equipment qualification.
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- -~, MS CABLES R

— Jfﬁékfﬁfs cable is XLPE iﬁéuiﬁ;édhéitbig'CPE jacket. The qualification report
1:_:;;hg::apg;igs ;§AIsomedix (Component Test Division) test report dated
l“‘TTFebguary;lglﬁl ?Qua@ifigg;iqnfﬁgquqf,Elgptriq_Cabkes Under 'a Simulated

S .Tixﬁﬁifngixﬁ&«quuential Equsurg;;Q;Envirgnmentsjof‘Radiatioﬂﬁfsﬁéahgihﬁd
gg;:§C§§:§;§;;$p¢ay,3-»The test showed that the cable ig qualified for the

L R L VS -t T, e

-following conditions:

et o S T T et i

8. Temperature: 3460 .0 _

113 paig

.. Radiationi 2x108 rads
"»1E:ﬁidity:~ulOOZ R R T s e

"ifCEEﬁiEéifgﬁféﬁf" 3000-PPE{bOFQQJLPH:9-Qfll¢0¢w;t;;L;;W Faa

£. 'Qualified Lifa: 40 years

_gamma

_ al-Tequirement: Wif:ﬁhisvxype:material. Since it met
eded thoée'tequirements, the material can be expected to perform
-adequately in an accident Qualificatiop;tgst after thermal aging, as other
" tests on XLPE insulation has proven, “Thedgbove;conditions,envelop all
~areas of. the Plant in which the cables are located and perform safety-
Telated functions, - o :

Times ¥ire and Cable Comﬁény (contxgct,85947) L

This cable is insulated with thermoplastic rubber and jacketed with -
polyether polyurethane, The test report that applies is Times Wire and
Cable Company's test report dated April 14, 1975, "Qualification Test
Report for Class lE Shielded-Instrument Cable." The test results showed
that the cable is qualified for the:folloving'conditions: T

8. Temperature: 300°F

b. Pressure: 25 psig

€. Radiation: 2x108 rads gamma

d. Humidity: 100% - ‘
e. Chemical Spray: Boric acid in vater, pH 8.5
f. Qualified Life: 40 years

The tested conditions envelop all areas of the plant in which the cables

are located and perform Bafety-related functions. Thermal aging was not

perforzed prior to the test. However, temsile and elongation measurements
. taken on the insulation on other samples of the cable which were thermally

aged (121°C for 168 hours) showed that heat aging has little or mo effect
on the cable,
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Based on the above, we conclude that the Belden and Times MS cables will
perform their safety functions satisfactorily until the NRC's final - :
compliance date for equipment qualificatiom. At that time they will either
be deemed qualified by virtue of testing by Wyle Laboratories or replaced
with fully qualified cables.

035014.02



. ' Unit No, 1 and 2

Manufacturer and Pbaél'No. See Appendix 1

Vverification of Table Information (Table 3.11-84, Sheets 1017 and 1003 )

b be bl e

|-

Bquiprent Tvpe - The equipment has been identified as per ™A ID number
designations (such as, Mwv, sw).

Location - The location has been identified (such as, inside primary
containment, annulus, individually cooled roams, general spaces, Or area

Component - A unique T™VA ID number has been assigned (such as, 1-FSvV-68-308).
Runction - A functional description of the Component has been given (such as,
) .

‘ f r = The contract number, manufacturer,
and model number have been given.

r i vir ~ All abnormal or accident envirormental
conditions applicable to this equipment have been identified either in tables or
by references to fiqures from tables.

r ich O - The environment to which the equipment has been

qualified is addressed in either the tables or the envirormental analysis
attached.

Category - A category of a, b, ¢, or d has been defined for the
equiprgnt.

rati r Requi t - The operation
d accuracy required and demonstrated have been defined. 7

Qualification Statys (check if applicable, MA if not)

X
X

alif] ife (If equipment is qualified, indicate the qualified life with a
numerical entry): See Appendix 1
r

ificati = A qualification report and the method of

qualification has been identified on the Table Input Data Sheet (TIDS).

ir = An environmental analysis has been done, attached to
the DS, and independently reviewed by the responsible organization,
ificati Similarity (If applicable) - A Justification for qualificatijcn
by similarity is attached to the EOS considering all the above factors and :
referenced to the appropriate tables.

i f Sev X (If applicable) ~ When an IS is used
for more than one item, a list of all exact components ig given as an appendix

with all references to appropriate tables with justification for qualification
consi@ering all the above factors.

f ion (If applicable) - (Open item) - Component has been
determined to be qualified only for a limited interim cperation, an NCR has

been written, and plan of action has been determined to Yield a qualified
cameonent,

Term of Interim Qualification
NCR No.

ifi --(Open item) - (If applicable) ~ Camponent has been
Getermined to be unqualified; the following is attached to RS: NCR number,

Ieason for non—qualification, and justification of continued operation.
No. _WBNEEB8501

Revision : , IS No, EEB-CEL-T6.2

— - » VA ID No.
’ Preparer/Date Kjw /45’.}«5 Type MS Cable
.Mr/bateQZ//}I/ L22Gs /
7 HBééggleHEN:JDUALIFICATIONASHEET’(EDS)



Unit No. 1 and 2

il evision 0 Rl | r2 | r3 | Rr&.|  EQS No. EEB-TB-]
D 2o Il o er (e ek D e
! Preparer/Date ”{M /ZJLD/OG/ 5A’<.6L\ :4\7)‘ TVA {D hO.
T ‘H¥D jﬁ‘fFY ¢ _ T T Terminal Blocks
'dcwc‘r/l)ate - 7 _2 U/dcw,f,//q/},‘/ A _Lf“\in?'g} s e )
3 7 U —t A
WBN EQUIPMENT QUALIFICATION SHEET (EQS)
~:.:. Manufacturer and Model Mumber .. See EEB-TB-1, Appendix 1
erification of Table“IRFornativn (TabTe ! |~ hppendix 17"~ < . - )

X__ Equipment Tyoe - The equipment has been identified as per TVA ID number
77 désignations {e.d., MOV, SOV, etc.). ’

X Location - The location has been identified (E.G., Inside Primary
Containment, Annulus, Individually Cooled Rooms,. General Spaces, or
area affected by HELB outside primary containment).

NA Component - A unique TVA ID number has been assigned (e.g., 1-FSV-68-308).

X . Function - A functional description of the component has been given
{e.g., Steam Generator Blowdown).

X Contract No., Manufacturer, and Model No. - The contract number,
manufacturer, and model number has been given.

X Mbnormal or Accident Environment - A1l abnormal or accident environmental
conditions applicable to tnis equipment have been identified either in
tables or by references to figures from tables:

X Environment to Which Qualified - The environment to which the equipment
has been qualified 1s addressed in ejther the tables or the environmental
analysis attached.

X__ Category - A category of a, b, ¢, or d has been defined for the equipment.

X __ Cperation and Accuracy Required and Demonstrated - The operation and
accuracy required anc demonstrated have been defined.

See
Qualification Status {ches! if applicable, NA if not) Qualified Life Aggendix |

X Qualification Renort zn? “athod - A qualification report and the method
of qualification nas duwn teanzified. -

X Envircnmental Analvsis - " ewironmental analysis has been done, attached
to the EOS, and indeps. i"=uly reviewed by the responsible organization.

X Qua?jfication by Similarity (If applicabie) - A justification for
qualification by similarity is attached to the EQS considering all the
above factors and referenced to the appropriate tables.

X Qualification of Several Exact. Components (If applicable) = When an EQS
is used for more than one item, a list of all exact components are aiven
as an appendix with all references to appropriate tables with justification
for qualification considering all the above factors.

NA_ Interim Qualification (If applicable) - (Open item) - Component has been
determined to be qualified only for a limited interim operation, an NCR
has been written, and plan of action has been determined to yield a
qualified component. Term of Interim Qualification

NCR No.

_ Unqualified Component-(QOpen item) - (If applicable) - Compcnent has been
determined to pe ungualified; the following is attached to EQS: :
NCR number, reason for ncn-qualification, and justification of continued R2
operation.

NCR No. WBNEEB8503
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Terminal Blocks

The terminal blocks are of the following types: General Electric Company
types EB-5, EB-25, and CR-151B. They are all similar in physical size and
configuration. They are comprised of single piece molded, phenclic
material with washer head binding screws for circuit wire connections and
rated for 30 amps and 600 volts (7500V breakdown voltage). All terminal
blocks are mounted in gasketed enclosures that provide additional isolation
from other adverse conditions of the surrounding environment. In additionm,
terminal blocks located inside containment, the north and south steam valve
rooms, the turbine driven auxiliary feedwater room, the RHR heat exchanger
rooms, and the RHR pump rooms (areas in which the blocks may be exposed to
moisture by either condensate in conduit or steam/chemical spray from an
accident) have been coated with Dow Corning RTV coating to protect them
from moisture and corrosion. The enclosures for the terminal blocks in
these areas have holés drilled in them to allow moisture to drain and to
prevent the enclosures from collapsing in the event of increased pressure
during an accident. ‘

The blocks are composed of cellulose-filled phenolic material.(l) For

‘Purposes of conservatism, all these blocks are assumed to be composed of

paperfilled phenolic material which is the least radiation resistant type
of wood ggoduct filled phenolic:s(2 « This material retains at least 50
percent( of its physical properties (elongations, tensile strength,

etc.) at gamma radiation doses of 1x108 rads. In addition, a sample of an
EB-5 terminal block passed a LOCA qualification test performed by the
Limitorque Corporation after a gamma radiation exposure of 204 megarads.(7)

Samples of uncoated CR-151B terminal blocks have Fassed an environmental
qualification test performed by Wyle Laboratories®3) in the sequence
indicated below:

a. Radiation aging to 2.75x10° rads gamma at a maximum dose rate of
1.0x10% rads per hour to simulate a 10-year 1life.

b. Thermal aging at 110°C for 1000 hours to simulate a 445-year life.(6)

c. Seismic qualification.

d. Accident qualification at the following conditions: 240°F, 16.4 psia,
100 percent relative humidity.

Also referenced in the Wyle report was the failure of uncoated CR-151B and

10987 terminal blocks at the following conditions:

a. Radiation aging to 1.1x10% rads gamma at a maximum dose rate of 1l.0x10%
rads per hour to simulate a 40-year life.

RE

RS
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b. Thermal aging at 1109C for 4000 hours to simulate a 1,780-year life(6)

€. Seismic qualification.

d. Accident qualification testing at the following conditions: 330°F,
26.8 psia, 100 percent relative humidity.

The failure mode of the blocks was terminal to terminal or terminal to ground
breakdown. This occurrence was attributed to extreme corrosion buildup om the
terminals during the thermal aging process, which created a conductive path for short
circuits when contact with moisture (steam) occurred during the test. We attribute

the buildup of corrosion om the terminals to thermal aging, since gamma radiation has
no ‘effect on metallic materials.

Tests performed by Wyle(A) in September 1982 demonstrated that unaged (and
uncorroded) specimens of the EB-25 blocks were capable of passing a similar
profile to the one that the 40-year blocks failed. Since the 445-year thermally
aged specimens, which passed the less extreme profile, exhibited only a mild
discoloration and not the extreme corrosion seen on the 1780-year thermally aged
blocks, we conclude that the failure mechanism will not be on the equipment at all

~during their required 40-year service life, and they are capable of passing the

higher profile.

Also, CR-151B terminal blocks have pPassed an environmental qualification test
performed by Wyle Laboratories(3)ip the sequence indicated below:

a. Radiation aging to 5.5x105 rads gamma at a maximum dose rate of 1.0x10% rads per
hour to simulate a 20-year life.

b. Thermal aging at 1109C for 2,000 hours to simulate an 890-year life.(6)
¢. Terminal block coating with Dow Corning RTV 3140,

d. Accident qualification testing at the following conditions: 342°0F, 29 psia, 100
Percent relative humidity, and a chemical spray of 2,000 ppm boron.

Based on the above, we conclude that terminal blocks in areas where moisture will not
occur are qualified for at least 40 years in their service ‘environments. The Dow
Corning RTV coating is useful after exposure to 100 megarads of radiation.(8 It
lacks thermal aging qualification documentation, but based on the result of the above
qualification test, we conclude that the terminal blocks in areas subject to moisture
€xXposure are acceptable for performance of Class 1E operation until the NRC's final
compliance date for equipment qualification. The coating will be qualified by
corrective action taken under NCR WBNEEB8503.

(I)Letter dated February 24, 1978, from General Electric Company to
D. A. Ross, Jersey Central Power and Light Company.
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(Z)Radiation data from the Battelle Memorial Institute Radiation Effects
Information Center Report No. 21, dated September 1, 1961, "The Effect’
of Nuclear Radiation on Elastomeric and Plastic Components and
Materials,” by R. W. King, N. J. Broadway, and S. Palinchak.

(3)Wy1e Laboratories Test ké§6£t No. 1?505-1, dated January 6, 1984,
‘Vs"NuglagnvEnviropmen;al,Qualifigatiqq_ng:_ProgramApn Sequoyah-Nuclear - ~.r-
.. Power Station Control.:Equipment :and Cables." v .. ..vroc:cn - = :

230 R R R W ) L e K

“Wyle Laboratories Test Report No. 17508-1. dated November -22, 1982,
tﬁf?ﬂighwEnengy:Lina\Breakr(HELB)MIestuﬁrog:a.;Qn:Two;(Z)rCouEnoL s
.: Equipment/Cable Assembly Test Sets."

QQ%WYleekathacorieS'TQSt"ReportrNoa;LZSZ3fl,:da&edxlune:2Qs“l984;;?Nuc1ear
~q‘EB!iIQQ@EQﬁﬁl;QQalifi93§10@3$€§tEQPQgﬁﬁanQeSQQLQQCS:fOEleé$S 1E :-Devices

and GE ‘Terminal Blocks." CUURET Chuoin Dalll Tl Biiie ot . Te- STl

()1V4 Design Calculation dated May 21, 1984 (588 840522 8317, .

_ | CBOLLY, dated July-l, 1982, . .

# ~-"Qualification Type Test Report of Multi-Point Terminal Strips for Use
in Limitorque Valve Actuators for PWR Service."

‘7)initorque Corporation Test Report Mo

(82pow. Corning publication entitled "Selection Guide to Electrical/Electronic
- Materials From Dow Corning,” Form No. 01-207a-77.
‘*Table . o i 'éhéét

3.11-4 1000

3.11=-5 1000
3.11-6 1000 . .

3.11-7 1000

3.11-8 1000, 1001, 1002, 1003, 1004, 1005, 1006, 1007,

1008, 1009, 1010, 1011, 1012, 1013 . . -

DE06;034122.02
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*7E0UIPMENT QUALIFICATION SHEE™ /83 -

Manufacturer and Model No. Limitorque SB-é

Verification of Table Information {Table  3-11-8 Sheo: WBN-MEB-102) )

Equioment Tvpe - The equipment has been identified as per TVA ID number

containment, annulus, individually cooled rooms, general spaces, or area

Comoonent - A unique TVA ID. number has been assigned (such as, 1-FSV-68-308).

Function - A functional description of the component has been given (such as,

Contract No., Manufacturer, and Model No. - The contract number, manutacturer

Abnormal or Accident Environment - All abnormal or accident environmental

conditions applicable to this equipment have been identified either in tables

Environment to Which Qualified - The environment to which the equipment has b

qualified is addressed in either the tables or the environmental analysis

X
designations {such as, MOY, SQV).

x_ Location - The location has been identified (such as, inside primary
affected by HELB outside primary containment).

X

X

 steam generator blowdown).

X
-and model numper have been given.

X
by references to figures from tables.

X
attached.

X_ Category - A category of a, b, ¢, or d has been defined for the
equipment. '

X

Operation and Accuracy Required and Demonstrated - The operation

and accuracy required and demonstrated have been defined.

Qualification Status (check if applicable, NA if not)

Qualified Life (If equipment is qualified, indicate the qualified life with a

- numerical entry): 40 YEARS
Oualification Report and Method - A qualification report and the method of

qualification has been identified on the Table Input Data Sheet (TIDS).
Environmental Analysis - An environmental analysis has been done, attached to

the EQS, and independently reviewed by the responsible organization.
Qualification by Similarity (If applicable) - A justification for qualificati

by similarity is atfached to the EQS considering all the above factors and
referenced to the appropriate tables.

Qualification of Several Exact Components (If applicable) - When an EQS is us

WA

for more than one item, a 1ist of all exact components is given as an appendi:
with all references to appropriate tables with Justification for qualificatio
considering all the above factors.

Interim Qualification (If applicable) - (Open item) - Component has been

WA

determined to be qualified only for a limited interim operation, an NCR has
been written, and plan of action has been determined to yield a qualified
component., o g

Term of Interim Qualificatio L

NCR No. .

Unqualified Component - (Open item) - (If applicable) - Component has been

EQS

determined to be unqualified;.the following is attached to £0S: NCR number,

reason for non-aqualification, and justification of continued operation.
NCR No.
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These operators are required to operate in the environments as shown on TVA
drawing 47E235~76R0O, and summarized below:

Operational Temp Rel. Pressure 40 Year Integrated Acc.
Condition oF Hum. (PSIA) Radiation (rads) Dose (rads)
1 Avg. 120 35% Atm(-) NA ' NA
Max. 130 50% Atm(-) 3.5 x 100 - NA
Min. 80 20% Atm(-) NA NA
2 Max. 140 1002 Atm NA NA
Min, ! 40 102 Atm(-) . NA NA
3 NA NA NA S NA <1 x 104
4 325 100% 25.16 NA NA
5 M M 11.4 NA NA

The centerline pipe elevation of 731'-0" would indicate that these actuators
would be submerged during a maximum level flood. However, these actuators are
only required during normal system operation (reference FSAR Section 10.4.7.1).°
Since the plant would be shutdown during a maximum level flood this condition
will not affect the qualification of these components.

Radiation exposure is not applicable for a HELB outside primary containment. We
conclude that the radiation exposure at this location will not detrimentally
affect these actuators and is not a factor in the balance of this evaluation.

The applicable environmental test report for these: valve operators is The
Franklin Institute Research Laboratories report F-C3271. A detailed review of
F-C327]1 has been made by TVA's Office of Engineering. The test component, a
Limitorque SMB-0-25 operator, was not thermally aged, mechanically aged,
seismically tested, or irradiated prior to the environmental test. The
environmental test consisted of a 12-hour exposure to an environment of
saturated vapor, beginning with the introduction of steam and a temperature rise
to about 2129F, for approximately 6 hours followed by a temperature drop to
about 1559F for 6 hours. The pressure was maintained at 7 inches water gage
throughout the test. The performance of the operator was monitored periodically
throughout the test by cycling under load and measurement of insulation
resistance on all power and control leads periodically during the test.
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Linicorque Valve Actuator Qualification Reporr BOOSS,.section b,1.4 states
ﬁGéhériE:h@éiifiﬁ%ﬁibﬁ;iéhﬁéﬁﬁbaiﬁf§iﬁg,é:gfbhp"(fémii§3 of actuators by
Ehﬂjéétihgmémvalbé”écthétb?wféb%ééénfétive of the family to the aging and-
environmental criteria indicated in this report . ... The size SMB-0. actuators
1s an average, mid-size unit, and all other sizes of the type SMB, SB, SBD, and
SMB/HBC are also deemed qualified. AIl sizes are constructed of the same
materials with components designed to equivaient stress levels, same clearances
and tolerances with the only difference being in physical-size which varies

corresponding to the differences in.unit rating."-.

Report B0058, section 3.2.2 states: ". . . thermal aging is a function of the

~ thermal rating of the material in question. When considering the - phenolic
insulation material used for switches, U.L. was the only reference that could
be found that a@dresse§4thermal&;atingllife of plastics.

Underwriter's Laboratory has conducted detailed studies into many phenolics
deriving a published temperature index. This index is considered the maximum
temperature at which the material can be used continuously. An article
titled "A New Temperature Index: Who Needs It" published in September 1970 in
- "Modern Plastics" discusses.the index and indicates how it was established. -
i;JIBé:éiﬁ;@}ézi?ﬂicéf§$ftﬁaﬁ_ihg;ﬁémpétgtgfé indek wé$,ésEébiiShédfat.the point
o~ Where the property of impact, strength,. tensile. strength, or dielectric
... strength reduced to one-half of its new value at the.conclusion of.6 x.10%
“heurs. L SnRtosyPhar R heY valtpe at the. cor .

The switch material we are using is a molded phenolic which has a temperature
index of 1500°cC, Since a valve actuator is an intermittent operating device
and does not run continuously, it-would be safe to assume the aging
characteristic follows the 10°C rule. ’

Considering a 60°C ambient as the base for an aging temperature, the switch
material would reach its 50% property (the same base as U.L. used) in 3.07 x
107 hours. Forty year life would represent 1.2% of available life. Since
degradation would be directly proportional to life, it becomes obvious that

degradation would be negligible. . ." '

The subject operators are designed, constructed, and generically similar to the
operators tested in Limitorque report B0003, except for the addition of the
motor brakes. The environmental test portion of this qualification test (B0003)
consisted of a 16-day exposure to an environment of saturated vapor. The test
temperature was 250°F for about 24 hours and 200°F for 15 days. The
pressure was maintained at a range of 25 psig to 10 psig. See Appendix 3 for

the actual test temperature/pressure/time profile. Operator was meggered and
cycled during the test.
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Report B0058, section 4.4 states ". . . parameters have been established to
accommodate the possibility of a Main Steam Line Break driving containment
chamber temperatures up to 4929F for a short period of time (few minutes).
Pressures remain substantially the same. Due to the heavy metal sections of the
actuator, which act-as-a heat sink, Limitorque theorized that the internal areas
of the actuator would not exceed saturated steam temperature during the few
minutes it would be exposed to the high superheated temperature. In interest of
verifying this theory, Limitorque conducted a 6 hour superheat test subjecting
an actuator to superheated temperatures of up to 385°F at a pressure of 66

psig. The actuator was not connected electrically to permit use of thermo-
couples on limit switches and in several locations in the limit switch
compartment. Report B0027 describes the test and proved the actuator acts as a
heat sink, maintaining saturated steam temperatures corresponding to the test

chamber pressure, even with elevated ambient temperatures for short durations of
time."

Report B0027, sections 3.3.1 and 3.3.2 states "The Limitorque Valve Actuator and
motor consists of a heavy mass of metal that acts as a heat sink with a limited
surface area which retards the heating of internal components and lengthens the
fime required to establish thermal equilibrium with the outside ambient.
Superheat is an unstable steam state that readily collapses into a saturated
steam condition when exposed to a suitable heat sink. Since the motor magnet
wire and actuator switches are in such close proximity to heavy metal sectionms,
the ambient temperatures in both the actuator and motor would tend to stabilize

at saturated steam temperatures until the entire metal structure reaches the
saturated steam temperature."

The operator subjected to the superheat test was an SMB-00, which weighs about
200 pounds. The operator covered by this EQS is an SB-4 which weighs about
2000 pounds. The SB~4 has about a 10 times greater mass than the tested
operator and therefore has greater heat sink capabilities. This fact in itself

will lend to additional conservatism in the conclusions reached in report B0027,
when they are applied to the SB—4 operator.

FCV-3-33 and FVC-3-100 are located in the south valve vault and will have the
following environment during a HELB.

a. 3239F for 12 minutes at 25.18 psia.
b. Temperature and pressure linearly decrease until 24 hours into
the event, after which they stabilize at approximately 1000F.
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tol owlng envxroament duang a HELB.yl;

) ) a.u 325°F for l" mlnutes at 23 17 pSLa.:V :
ectuznoP. Hemperature and. pressure 11near1y decrease untll 24 “hours . }hto the
S event, after. which they stabilize at approxlmately 100°F

hf;Themsaturated;steam temperature for. each.valve“vaulttlsg

South valve vault at 25 18 psla = 242 25°F#
.North.valve vault .at 23. 17, psia. 236 669F"

These temperatures were obtalned from the 1967 ASME Steam Tables, Appendlx 4,
and roundlng up. to the next hlgher l1sted pressure.;w

Based on the conclusions reached by report B0027 the operator internals would
-not: exceed approximately 2379F, the. saturated steam. temperature in the north

valve -vault, -and- approximately 242°F, the. saturated steam temperature in the
- south. -valve. vault.;:fj Ce e e :

_The operator w1ll absorb a speclflc quantlty of heat, due to 1ts mass and
vmu;llmlted surface area, wlthout raising. theitemperature of the motor and internal
- components above the saturated _steam- temperature.- The time duration which the
operator can w1thstand hlgher temperatures can-be. estlmated by proportion..
Append1c1es 5 and 6 are the calculations 1nd1cat1ng the estimated time the
~operators could be. subjected to the maximum ambient accident temperature without
the temperature of the motor and internal components exceeding the maximum
saturated steam temperature. Results are shown below.

South valve vault = 41.75 minutes
North valve vault = 43,81 minutes

The ambient temperature in the valve vaults at these times into the event is
approximately 240°F to 245°F and will be at 200°F 60 minutes into the

event. So no additional heat transfer will occur from the vault environment to
the operator, and the operator will also begin its cooling progression.
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valves are required to close automatically within 5 minutes into an
c nt ou the safety injection (SI) signal and remain closed for the duration
of the accident to isclate feedwater flow to the steam generators. Operator.
closure time is 6.5 seconds after receipt of signal to close. oo

~

TVA has performed a failure evaluation for equipment in the steam vaults for
failure due to superheating following steam generator- tube uncovery {(NEB- 840904
221) (see appendix 7). '

Assumption b on page 3 of this failure evaluation applies to steam line breaks
resulting in a steam line differential pressure signal greater than or equal to
100 psi. At this condition an SI signal would be generated.

When the SI signal is generated, reactor trip, containment isolation, feedwater e
isolation, and automatic startup of the auxiliary feedwater system will occur
within approximatly 2 to 3 minutes, assuring a successful unit shutdown.

This failure evaluation concluded that the subject valves will close on a
feedwater isolation signal which is generated by an SI signal.

TVA requires the use of multi-strip terminal blocks in the operators. These
terminal blocks were tested at 1389 (280°F) for 300 hours as shown in
Limitorque test report BO1l9.

These operators contain VITON seals and gaskets (see appendix 11). We have

performed a thermal analysis on the VITON material using the assumptions which
we have summarized below: ’ :

1. The material activation energy chosen was the lowest value obtained in a

document search. This was done to ensure the conservatism of the analytical
results.

2. The materials were evaluated against the forty (40) year service life plus
a one hundred (100 day) accident condition.

3. The maximum normal environmental temperature was used to determine the
expected life of the material. The life of the material lost during an

accident was determined. From these two (2) analyses, a usable life
was obtained. '
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FEN

»»cFor-nonmetallic materials the. txme -temperature degradation process.can

ir-oe:-defined by -z srnzle temperature reactlon thar follows. the Arrnenlts.“;-”
eeuatlon.iﬁh (o taa . -

Based on *he above‘TVA-has:deterﬁined"ah:expecced“dsable‘Chermal life for the
VITON seals as shown below (see appendices 8, 9, and 10).

ol J..A’ oL LS GL(»A‘?'.’

_~:;_a.;'_ 1o ,-Jr-.n LA Lane

e Expected Life ‘(years) - Accident Life (years)

ELOY TUDE UNCOVETY L hnse meadE

Usable Life (years)

i “1

 47,180.71..

-47,182,28 - ... .o 1,57 .

These:ractuators have motor: brakes, The functlon of the motor brakes is to
absorb the interia produced by these fast cloSLng valve operators. Failure of
the!brakes could cause the.stem to.grind into the seat of the valve thus cau51ng
leakage and p0351b1e damage to- the .valve,. but, only after repeated closlng ,
operation without. the brakes.- The failure of the brakes will not prevent the
valve from performlng its safety functlon, unless the valve has been operated
repeatedly after failure of the. brakes. -Surveillance. procedures at WBN provide
for inspection of these valves.. These procedures would ldentxfy any failure of

the brakes. The brakes will be replaced as a part of our maintenance program as
needed.

e el e Ll s

" "Based on the above we conclude the following:

.- 8. The- subJect operators: are. generlcally 31m11ar to. those operators .
... tested in reports B0003 and B0O27.

b.. Motor and internal components will not exceed saturated steam
temperatures, reference report B0027.

c.. Similar operators were. tested. and qualifed to. 250°F at 25 .psig
(39.7 psia) and 100% relatlve humldlty, reference L1m1torque report

BO003, and to 212°F at 7 inches of water with saturated vapor,
reference Limitorque report F-C3271.

d. - Valve will perform its intended safety function within the prescribed
timeframe to assure successful unit shutdown. B

e. Failure of the motor brakes will not prevent the valve from performing
its safety function.

f. The operators are quallfled for thelr intended service.

Prepared By: 7T?é? Z;,)2542;~_—~ L/%/%S

Reviewed By: ;;(;2:;91é21- 3;??ﬂ25"
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. . Table 2. Properties of Saturated Steam and Saturated Water (Pressure)

Press. Temy. Volume, 12 Ibm Enthalpy, Btu lbm Entropy, Btu 'Ibm s R Energy, Bt /lbr

sia F Water  Evap. Steam Water Evap. Stear Water Evap. Steam Water Steam
v, vy, v, hf \VHt ko s, Sy S, u, u

10¢.0 357.82 C.0177uC 8,813: 8,8310 298.° 8B8E.¢ 118772 LIRS 1.1286 1.6027 298.2 110%.2

9%.¢ 327-1¢ 8.017732 v, 855¢ Va7 267.8 885.2  31&7.C 0.4732  1.1302  1.403¢ 267.¢ 110s.0 _
98.C 326.2¢ C.01772« LI 2173 8.5t 287.C 8A8G.8 1les.8 0.e724 l1.132C 1+60us 290.7 110%.9
57.¢C 3J28.82 0.01771¢ %, %425 8,560¢ 266.2 850 .6 1186.¢ 0.871% 1.8338 }.eoﬁz 29%€.9 110%.8
Se.C 324 .88 0.01770¢ A, 587 R.60%8 29%.¢% 851.C llet.e 0.4704 1.,125¢ . 1.40¢]) T _295.2 11086
9%.¢ 326,12 €.01770C  &,.p337 seS1N FL T 851.%  1let.? 0.869%  1,137¢  1,8069 294,48  1104.S
9u.C 323.17 €.017652 «, 6808 ..6982 253.¢ 89z.1  l1ee.r D.ue8Y  1,135)  1.6072 292.6 110u.2
§2.¢C 32c.81 g.017684 L,T7282 8,7usS 292.: 8s2.7 118¢.9 Qet7u 1.1a12 1.608% 2S2.8 1l0w.2
$2.0 321.8¢ £.01767% §,777¢C 8,7947 292.2 893.1  118t.7 g.abbe  1.1831  1.605% 292.0 110640
vil.¢ 321.0% D.017667 8,8258 8. 84S 291.5 853.5  1185.% 0.4656  1.185C  1.6104 251.2 1103.9
; 96.¢C 32c.28 0.617¢5¢ . 8777 8.89%2 290.7 8Su.&  1185.3 0.8683  1.3187C  1.6112 290.8  1103.7
; 85.0 315.4§ 0.0176%1 ©.529¢ .Su72 289.9 8%%.z  lles.o 04633 1,1889 1.6122 229.6 1103.6
BE.O 318.65 0.017642 “,982? 5.0004 286.0 8SL.8  1lgw.8 0.8€22  1.1%05  1.6131 . 288.8 1103.%
87.0 317.89 0.017¢3 5.0370 S.0546 288.2 896.%  l1Bk.b 0.%¢11  1.1525  1.61%0 287.9 1103.3
| 8c.¢ 317.08 0.017625% s.092% 5,1101 287.0 897.0  118m.s 048602  1,1545  1.6150 287.1 1103.1

|

85.0 316.26 0.017617 5,169 S.1669 206.% 897.7  118%.2 044550  1.1565  1.6159 286.2 1102.9
8.0 315,43 G.017608 5,207 5,2249 2es.7 898.3  1les.0 0.8579  1.1590  1.6165 285.4  1102.8
83.0 314,60 0.017600 9.2667 5.,2843 284,8 899.0  1183.8 0.8568  l.i611  1.6178 284.5 1102.6
82.0 313,75 0,017591 5.3276 5,338 283.9 899.6  1183.% 0.855¢  1.1632  1.6188 283.7 1102.%

81.0 312.90 0.017582 5,.3898 $.4074 283.0 $00.3  11e€3.3 0.8545  1.165)  1.6192 282.8 13C2.3° .
86.0 312.04 0.017573 5.853¢ 5.8711 282.1 900.9  1183.1 0e8536  1.1675  1.6208 "281.9 1102.1
7540 311.17 0.017565 $,5186 5,53¢4 281.3 901.6 1182.8 0.8522  1.169¢ 1.6218 261.0 1101.9
7e.0 310.2% 0.01755¢ 5.5858 5.6034 280.3 902.3  1182.6 0.4510 1.1718  1.622% 280.1 1101.7
77.0 309.4] 0.037547 S,6544 5,6720 279.4 902.9  1182.% 08468  1.1781  1,6239 279.2 1101.5
76.0 308.51 0.017538 5.7248 S.7423 278.5 903.6  1182.1 0.8486 1.1763  1.6250 278.3 1101.»
75.0 307.61 0.017529 5,7969 S.8168 276 904.3  1181.9 0.8878  1.1786  1.6260 277.3 1101.2
™.0 306.69 0.017519 5.8710 5.8885 27646 905.0  1181.8 0.8862  1.1209  1.6271 276.8 1101.0
73.0 305.77 0,017510 5,946 5,9645 275.7 905.7  1181.4 0.8449 1,183  1.6282 275.4 1100.8
72.0 304.83 0.017501 £.0250 6.0825 274.7 906.4  11&1.1 0.86837  1.1856  1.6293 278.5 1100.6
1.0 303.89 0.017591 6,1051 6.1226 273.7 907.1  1180.8 0.4424  1,1880 3.630a 273.5 1100.¢
706.0 7 302.93 0,017482 6,187 6.2050 272.7 907.8  1180.6 G.4s11  1.1905  1.8316 272.5 1100.2
69.0 301.96 0,017472 6.2721 6.2896 . 27147 908.5 1180.3 0.8398  1.1929  1.6327 271.5 1100.0
8.0 300.99 0.017u63 6.3592 6.3767 270.7 909.3  1180.0 0.8385 1,195  1.6339 270.5 1099,8
7.0 299.99 6.017452 6,8688 6.8662 265.7 910.0  1179.7 0.8372  1.1979  1.6351 269.5 1099.6
66.0 298.9% 0.017u443 6.5u10 6.5584 268.7 910.8 1179.8 0.4358  1.2005 1.6363 268.5 1099.3
65.0 297.98 0.017433 6.6359 6.6533 T 267.6 911.5  1179.1 0.438%  1,2031  1.637S 267.8 10991
64.0 296.95 0.017823 . 6,7337 6.7511 266.6 912.3  1178.9 0.4330 1.,2058 1.6388 26644 1098.9
63.0 295.91 8.017413  6.838% 6.8519 265.5 913,0  1178.6 - 0.4316  1,2084  1.680X 265.3 1098.7
62.0 294.86 0.017402 6.9384 6.9558 - 26444 913.8  1178.2 0.4302 3.2112  1.6313 268.2 1098.a
61.0 293.79 0,017353 7.045¢ 7.0630 2€3.3 914.6  1177.9 0.4287  1.2139  1.6427 263.1 1098.2
60.0 292.71 0.017383 7.1562 7.1736 262.2 915.4  1177.¢ 0.8273  1.2167  1.€uuC 262.6 1098.0
55.0 291.62 0.017372 7.2705 7.2279 261.1 916.2  1177,3 0.4256  1.219€  1.6%¥53 260.9 1097.7
58.0 290.50 0.017362 7.3886 7.5059 259.9 917.0  1177.0 B 4243 1.2224  1.6467 255.8 1097.5
$7.6 289.38 0.017351 7.5106 7.5280 258.8 917.8  1176.6 0.8227  1.225%  1.6481 258.6 1097.2
56.0 288.24 0.017340 7.6365 7.6543 257.6 918.7  1176.) . . 0.8212 1.2284  1.649S 257.8 1097.0
s5.0 287.08 0,017225 7.7676 7.7850 256.4 919.5  1175.9 0.4196 1,214 1.6510 256.2 1096.7
S4,0 265.50 0.017315 7.9030 7.9203 2%5.2 920.4  1175.6 B.R180  1.234%  1.6524 255.0 1096.8
93.0 284,71 0.012307 8,0432 8.0606 254.0 921.2 1175.2 0.8163  1.237€  1.£539 253.8 109642
$2.0 283.50 0.01729¢ 8.1888 8.2061 252.8 922.1 1174.9 0.8147 1.2408 1.65%55 2%2.6 1095.9
s1.0 282.27 0.017285 8.339¢ 8.3571 251.5 923.0  1174.5 0.4130  1.26841  1.6570 251.3 1095.6
$0.0 281.02 6.017274 8.8967 8.5140 250.2 923.9  117u.1 0.4112 1.287%  1.6586 250.1 1095.3
45,0 279.74 0.017262 8.6597 8.6770 268.9 92u.8  1173.7 0.4095  1.2507 1.6602 2498.8 1095.0
48,0 278.45 0.0172%0 6.8293 £.8365 247.6 925.7 117343 0.8077  1.,2542  1.6619 267.4  109%.7
47.0 277.14 0.017238 9.0058 9.0231 246.2 926.6  1172.9 0.8053  1.2577  1.6638 206.1  1098.8
“6,0 275.80 0.017226 9.1898 9.2070 244.9 927.6  1172.S 0.4040 142613  1.6652 20,7 1098.1
45.0 274 .44 0.017214 5.3816 §.3988 263.5 928.6 1172.0 0.4021 1,269  1.6671 243.3 1093.8
#e.0 273.06 0.017202 $,5816 9.5951 262.1 929.5  1171.¢ 0.4002 1.2686  1.6689 201.9 1093.5
3.0 271.6% 0.017189 9,7511 9.2083 240.6 930,5  1171.2 0.3583 1,272  1.6707 2u0.5 1093.1
42,0 270,21 0.017177  106.0100 10.0272 239.2 931.5  1170.7 0.3962 1.2762 1.6726 239.9 1092.8
41,0 268474 0.017164 10,2392 10.25¢3 237.7 932.6  1170.2 0.3542  1.,2802  1.67u4S 237.5 1092.4
40,0 2e7.25 6.017151 10,479  10.46¢5 23641 933.,6  11€5.8 0.3521  1.,284%  1.6765 236.0 1092.1
35.0 265.72 0.017138 10,7315  10.7u87 234.6 934.7 11693 0.3500 1.,2885  1.678S 234.5 1091.7
36.0 264,17 0.01712¢ 10,9564 11,0126 231.0 935.8  11e8.8 0.3878  1.252F  1.6806 232.9 1091.3
37.0 262.58 0.017111 11,2752  11.2923 231.4 936.9  1168.2 0.3856  1.2572  1.6827 231.3 1090.6
J36.0 260.95 0.017097 11,5685  11.5860 229.7 938.0 116747 0.3833 23017 1.6848 229.6 1090.S
35,0 259.29 0.017083 11,8788  11.89%9 228.0 939.1  1167.1 0.3809 1.3063 1.6872 227.9 1090.1
3,0 257.58 0.017069 12,2063 12.223 22643 940.3 116646 0.3785 1.3110  1.689%5 226.2 10A9.7
33.0 235,84 0.,01705¢ 12,5525 12.5700 224,45 41.5 116640 0.3760  1.3156  1.6519 224.% 108%.2
2.0 254.05% 0.017039  12.9205 12,937 22247 942,7  11e5.4 0.3735  1.3205  1.69%4 222.6 1088.8
1.0 252.22 0,01702¢ 13,3116  13.3280 220.8 943.9  11t4.8 0.3705  1.3260 1.6969 220.7 1088.3
30.0 250,34 0.017009  13.7266 13.7a36 218.9 9u5.2  11e4.1 0.3682  1.3313  1.699% 218.8 1087.9
2%.0 248,40 0.016993 14,1695  1n.1869 217.0 9u€E.S  1163.5 0.365¢  1,3368 1.7022 216.9 1087.8
28,0 286441 0,016977 14,6437 18,6607 21%.9 987.9  1162.8 043626  1.3825  1.7050 21%.9 1086.8
27.0 244.36 0.016961 15,1515  15.1684 212.9 9.2 1182.1 0.3596  1.)a8) 1.7080 212.8 108643
26.0 242,25 0.016548 15,6969  15.7138 21647 950.6  11tl.b 6.3566  1.3%4&«  1.7110 210.6 1085.8

25,0 240,07 0,016927 16.,28%% 16,3018 208.5 952.1 1160.6 0.353% 1.3607 17141 208.4 108%5.2




13.0 ‘205-55
12,8 203.95
12,0 - 201496
11.5 199,39
11.0 187.7%

8.

7.5 179.93
7.0 176.84
6.5 173.%6
6.0 170.05
S.8 166.25
5.0 162.24
“.8 160.52

LX) 158.73
L 2Y ] 156.85
8.2 154,96
4.0 152,56

.8 150.88

346 188,70

3.8 146441

J.2 184,00

J.0 181,u7

2.8 - 338.7¢8

2.6 135.93

2.4 132.88

242 129.61

2.0 126,07

1.8 122,22

1.6 117.98

1.4 113.26

1.2 107,91

1.0 101.74

0.9 S8.24

0.2 - 94,38

Q.7 90,09

0.60 €S.218
0.50 79.586
G.40 2.86%
.38 €8.919
B2 64.48y
0. 59.322
9.2 53.160
0.1% 45,453
Q.10 35.023
0.088e5 32,018

Table 2, ‘,Propertie_s_‘:gf Saturated Steam.and Saturated Xater (Pressute)

Vduﬁghﬂ’qu

Water
t,

0.0169¢7
0. 0]&91!

9. DléQOG'f

8. UIEQOC
0.c1es,

0.016882

0.03e873
0.0168e?

0.0168%u-

0.01¢68us

3,016830
0.016824
0.01681w

0.016802 ..
0.016753

c.01£7e2

0,016771
0.016760 -

0.0167u9 -

0. 016738'

0. 016726
0.016719-

0.016714. -
0.016702"
0.016645.

0.01667¢6
0.016663-‘

0.,016650 "

o 0,016€36
0.016622

"0, 015607
0.016562 -

0.0164G1

04016472

0.0164S1

© 6.016430

0.016407

' 0.0163%8

0.016388
0.,016379

0.01636a8
0.0163S8

- 0.016347

0.016335
0.016324

0.016313
0.016300

0.018287

0,016274
0.016260

0.016245
0.016230
0.016213
0.016196

0,01617a

0.016158
0.016123¢
0.016124
0.016112
0.016059

G.016085
0.016071
0.91505¢
0.01€0us
0.016040

0.016042
0.016025
O.ulen29
0.016020
0.016022

0.016527
.0,016510

Evap.
L,

16.284

- lee59e8: .
T 16.815 0 .

17.2%¢

17.574
18.2%¢
1847%¢

1S.17%74 "

184613

26.670
5206459

22,761
123,365, .-
24,03,

C 244732

T26.27¢

~c7264782
27.121
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North Valve Vault
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Calculation to determine estimated time at maximum accident temperature operator
could be subjected to without the temperature of the motor and internmal
components exceeding the maximum accident saturated steam temperature.

Maximum accident temperature = 3250F

Maximum accident pressure

= 23.17 psia

Maximum accident saturated steam temperature = 236.66°F

Evaluéped temperatures and time durations -conservatively taken from figure 25 on
TVA drawing 47E235-76 RO.

for additional conservatism in the calculation it was assumed that the operator
mass is at maximum accident saturated steam temperature.

(T} = Tg)(Dy) + (Ty = Tg)(Dp) = (Ty - To)(D3)

; Where:

maximim accident
accident profile
maximum accident

accident profile

accident profile

temperature
temperature

‘'saturated steam temperature

time duration at T| for evaluation
time duration at T, for evaluation

time duration the operator could be subjected at Tj

3250F
2500F
237°F
41 mins
19 mins
X mins

(32590F - 237°F)(41 mins) + (2500F - 237°9F)(19 mins)
= (3259°F - 237°F)(X mins)
X = 43,81 minutes

Therefore the operator could be subjected to a ambient temperature up to 325°F
for approximately 43,81 minutes without the motor and operator internals
exceeding the maximum accident saturated steam temperature. ;

LJS1.10
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South Valve Vaul:
Calculation to determine estimated time at maximum accident temperature operator
could.be subjected to without. the temperature of the -motor and internal.
components exceeding the.maximum accident saturated steam temperature. -

Maximum accident temperature = 3230F
Maximum accident. pressure.=. 25.18.psia
Maximum accident saturated steam temperature = 242.250F

peyah S A R G

Evalﬁéﬁed éeﬁbé;étu;estéﬁa>iiﬁe'a;;;tions conservati;ely taken from figure 26 on
TVArdréVingréZEZBS:36aRDani TRDCONUOL L Tninmerr oot mrhel e o
,Forra&éitisﬁalAééﬁgeanfiém in the calculation it was assumed that the operator
mass is:at maximum accident-sa£Utated;Stgam'temperature3;1::~% Tnou o Ihlonre

(T} = Tg)(D)) + (T, - TH(Dy) = |

(T] =-TID3) = oot e

JWHere:

T}- = maximim accident temperature.

T3, = accident profile temperature.

Tg = maximum actidgnt;satura;gdlsteam:tempe:a;ure;

D} = accident profile time duration at T} for evaluation
Dy = accident profile time duration at' Ty for evaluation
D3.=-time-duration the- opeator- could be subjected at- Ty~

Tl = 3230F
= 250°F -
Tg = 2430F
D1 = 40 mins
Dy = 20 mins
D3 = X mins

(3230F - 243°F)(40 mins) + (2509F - 243°F)(20 mins) =
(3239F - 243°F)(X mins)
X = 41.75 minutes

Therefore the operator could be subjected to a ambient temperature up to 323°F
for approximately 41.75 minutes without the motor and operator internals
exceeding the maximum accident saturated steam temperature.

LJS1.10
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STATEMENT OF PROBLEM

_ The current design temperature of 3259 for the valve vault was based on the
assumption that the steam in the stesm generator was at saturated conditions.
Westinghouse reevaluated this assumption and determined that the steam in the steam
generator becomes superheated from exposure to uncovered tubes.

Determine the safety implications of superheated steam of approximately 460°F in the
steam valve vault caused by steam generator tube uncovery from a masin stesmline break.
ABSTRACT

When the superheated stesm was included in the temperature profile for the main steam
valve vault, the current equipment qualificaton temperatures were exceeded. Based on
the thermohydraulics of the break blowdown, all safety functions will be performed
before the equipment qualification temperatures are exceeded except for the PAM
instrumentation. The design basis of the auxiliary feedwater system will be exceeded;
however, for the stemmline break, one suxiliary feedwater pump to one stean generator
is adequate for maintaining a safe shutdown. Sowe mitigative action will be required
for the PAM instruments to assure their operation for at least one hour.
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Asvumyt i cns

The falloving assumetions have been discussed with Westinghouse and will be
28ed in the anslysis to aescribe the affects of & spectrum of stess line

br...n In the velve veults, Yestinghouse is currently performing sensitivity
3tudise o verity these assumptiane. -

*. Ifa scesm line break is very smell such that no ssfety injection (SI)
signal is initiated then there will be no significanc SC tube uncovery end
no additiconal superheat will be generated.

1f s mall steam line break results in an S! signai, then superheating can
occur due to the break. Befare superheating can be génented significant
fube uncovery must take place which will tske approximately two to three
Binutes to occur. When the 51 signal is generated, reactor trip,
contaimment isolatio, feedwater isolation, and automatic startup of the
auxiliary feedwater (AFW) system will occur within approximately two to
three minutes, 83suring a successful unit shutdown. Thus the necessary
'.f?ty functions will be performed priar to significant changes in the
enviromment for which the components sre gqualified.

For large steam line hreaks, no appreciable superheat will occur because of
the entrained liquid in the discharge and because the blosdawn rate is so
rapid that there is little time far the mixture to become superheated.

Consistent with assumptian (b), this evaluation will sesume a 0.86 ft2
break using the dblowdown rates from Duke's Catawba plant. A temperature
profile is given in the appendix.

Discussion

Tor all break sizes in the range of assumption (a), no events beyond the design
basis will occur. The feedwater controls will detect the steam/feedwater flow
mismatch caused by the break and increase feedwater flow to the affected stemm
generator loop. Since the main feedvater pumps sre oversized, feedwater flow to
the affected loop vill most likely keep up .with the increase flov demand and a
reactor trip on low SGC level and high steam/feedvater flov mismatch will aot
occur, Therefare, the possibility of uncovering the SC tubes and producing
superheating will be precluded, and no safety cancerns will exiat. If a reacter
trip does acur, it would likely be associated with the overpower or
overtemperature trips md not lowlaw SC level. Yor conservatism, the reactor
is assumed to trip on 1orlow SG level vhich would result in the minimum
secondary side water inveatory. The lar~low level trip will fnitiate a reactor
trip and sutamatically startup of the AFV system. The reactor trip will also
initiste a turbine-generator trip. Assuming offsite pover and the steam dump
vaives sre available, ¥V isolatien will accur quickly (in about e minute) as
the reactor coolant system (RC8) T, _ decrsases to 364°r, 1f offsite power
is unavailable, the SC safety valves will autcmatically decrease RC3 T to
the no-1osd value. After MZW isolation and reactor trip have occured, the APW
system vill maintain SG level, provided that two AFW trains sre available for
decay heat removal, If anly one APV train is available, SC tube unc overy will
occur. Rowever, the AFW system will delay the cnset of superheating until wmuch
later into the event. The increased time delay will ensure that all safety-
related functions will be performed pricr to initiation of superheating.

£84222.01
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Vor the breex spectrwa is sssemption (b), significent superhesting can eccur

and 5 detailod camaider i
the valve weult must de
* 1 I({Cl of each ites in

in reine (f the plant can be safely cooled down end saintained
® Mot stable canditiom. The datails of this eveluation are given below.

Par the breek spec i i . { n ) x'
) tr in as i } sppreciable superheat: 11 cur
and, theref ' un sumptian {c), no app pe ng

a detai i i lve vault is ot
required. itled evaluation of esch item in the va

Electrical Features

1. $G PoRrv Backup Imergency Control Solensid Valves

1,2-Psv-1-6as8  sG-)

13A58  s8G-2

26A48  3G-3

JlAL2 8G=
In the event of an NSLB (vithin the valve vault), there is a high
prabadility that the non-safety-related sutomatic control loop associated
with the PORV on the intact loop will f2il due to the harsh environment and
cause the PORV to stick open. This event could result in a multiple SC
blowdown event (see NCR CEWNEBS21]1) end the loss of the suxiliary turbine-
driven pmp to provide emergency feedwater if the bdreak occurred in the
south valve vault. WNowever, an MSLB is sn overcooling event end best
estimate snalysis performed by Westinghouse has indicated that for multiple
5C blowdowns that are bounded by the PSAR large MSLB the plant csn be safely
cooled down and stebilized with one motor-dr.ven AYW pump providing minimm
flow to one SG. Note that this is true only for an overcooling event.
Therefore, since overcooling events are postulated, these solenoid valves
need not operste to mitigate an MSLB.

Even though no safety problems result from the failure of this equipment,
the licensing documentation (PSAR) does not support this conclusian. 1In
order to meet the systes functional requirements as described in the FSAR,
this equipment must perform its safety function for the duration of the
event. However, since the peak temperature in the wvalve vaults exceeds the
qualification tewperature of most all safety-grade equipment currently
available, it way not be possidle to chtain qualified replacement equipment.

8C PORV Limit Switches

1,2-PCV-1-5(1L8)  SG-1
12(LS) 8G-2
23(Ls) 8G-3
30(LS) SG-4

These limit switches are used only to provide SGC PORV status indication
in the main control roas (MCR). Since the PORVs are not required to

operate to mitigate an MSLB, the limit switches need not operate to
provide MCR indication.

%.84222.0!
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"a' bresks that will generste an MSIV closure signai, the vent solenoid
-.valves will sccamplish their protection function of venting the MSIVa
priar to significent chang~s in the enviromment for which the component s
ore qualified. 1{ the bresk does not generate an MSIV closure signal, 1'
Bay generate an SI signal and mperhenting can acur. The harsh enviromen’
caused-by superheating will have sn sdverse effect an the solencid valves.
1f the harsh environment. caused the solenoid valves to fail in such & menne~
that the MSIVs were to close, no sefety concerns will result becsuse the $C
safety relief valves will dump the excess amergy Lo the stmosphere. Tf the
harsh environment caused the solenoid valves to fail in such 3 manner that
the MSIVs cannot be closed, no safety concerns will exist. The reason is
nce no MSIV closure signal was generated, the ‘break must he.
relatively small. ror ely’ JwalY breaks,-the break flow will:de. . -
' ‘of the ‘nﬁefr of SGs ‘supplying the break. :Thus, the -
re 2 : resultieg’ fram the failire of “the MSTVs to close will
be bounded by the FSAR large WELD. “Since the break will affect anly two
8Ca, APV can be isolated to the affected $Gs end flow establ.shed to the -
intact 8Cs. The iatact 3Cs will then be used to'cooldam and. stablize the
plant. ¥ven if a single failure of & MSIV'cn an” iatsct SG was coupled.with
the failure of the NSIVs .in the .open_position an the taulted SGs, the plan
cen still be cooled down. As ncted 'in item 1; plant cooldam can de. - " """
maintained with minimm AFW to ane SG. ' ‘§ince two motor—driven AFV pumps .are
available AW can. be ‘supplied ‘to any,_intact $Gs. Wowever, due to the
inhereat design of the MSIVs, & failure that would cause the valves to
remain cpen is extremely wnlikely since there are tvo trains of solenoid
valves with either train capable of closing the valves and mav expected
solencid valve failures would, therefore, be 4in -the de~enmrgized position
which would csuse the valves to close. ' This design festure will ensure that
the intact 3Cs can be isolated from the faulted sG(s). Therefore, it is
concluded that vhether or not the vent solenoid valves function, plant
safety vill not be jeopardiied. ' T :

Even though no safety prodless result from the failure of this equipment,
the licensing documentation (FSAR) does not support this conclusiam. In
order. to meet the system functional requirements as descridbed in the FSAR,
this equipment must perforw itz safety function for the duration of the

event. RNowever, since the peak temperature in the valve vaults axceeds the
qualification tewperature of most all safety-grade equipment currently

svailable, it may not be possidle to ohtain qualified replacement equipment.

£84222.01




MBIY Test Solenoid Valwes
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11780 $G-2
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Pc: brnl_u that vill generste an MSIV closure signal. the test solenoid
velves will sccomplish their protective function of maintaining a vent
Path far the MSIVs priar to significant changes in the environment for
g’-"‘ the campanents are qualified. 1f the bresk does not generate s
SIV ¢losure signai, but does generate an S1 signal due to high steam
llne. differential presesure, Superheating may accur. The harsh
envu’a.nent csused by superheating will have sn adverse effect an the
lolenoxd_vnlven. Rowever, the test solencid valves are normally in the
de—energized position and it is unlikely that the harsh environment wil!l
cause the test solenoid wvalves to go .to the energized position which
would block the MSIV vent paths. Even if this did occur, plant safety
\.nll not be jeopardized for the reasons given in ites 3. Therefore, it
18 concluded that the MSIV test solenoid valves will not fail in such a
mamner that would jeopardize plant safety.

Even though no safety problé- result fram the failure of this equipment,
the licensing documentation (FSAR) does not support this conclusion. 1n
order to meet the system fusctional requirements as described in the PSAR,
thie equipment must perform its safety function for the duration of the
event. Rowever, since the peak temperature in the valve vaults exceeds the
qualification temperature of most all ssfety-grade equipment currently
available, it may not be possible to ocbtain qualified replacement equipment.

Mazin Stesm Line Warming Solenoid Valves

1,2-FSvV-1-147 $G-1
148 SG-2
149  SG-3
150 SG-%

Por breaks that will generate an MSIV closure signal, the warming valves
will close, if open, and remain closed. The solenocid valves .are used
only during etartup and are normally in the de-energized mode. 1t is
very unlikely that the harsh enviroom:1t will csuse the solenocid valves
to re~energize and re-open the warming valves.

1f the break does not generate an MSIV closure signal, but does generate
an 81 signal, the solenocid walves will most likely remain in the de-
energized made. Zven if for some reason the solencid valves were to fail
in the energized mode causing the warming valves to be open, plant safety
will not be jeopardized for the reasons given in item ). Therefore, it
is concluded that the steem line warming solenoid valves will have no
effect an the plant’'s adbility to mitigate an MSLB event.
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Line Wirming Valve Limit Switches

-lh7(g§‘1 $C-1
A8(LS) s8C-2
149(L8)  3c-3
150(L8) sc~

" The limit ®itches are used in the warming valve seal-in circuits to

"7 "msintain the valves in the -open position. upon actustion from the X
Yollowing an MSLR (large or seall), the limit switches mav fail snd allow

the warming valves to re-open after the MSIV closure signai 1is r?ut.
Rowever, if this were to accur, -plant safety will not be jeopardized for

ta X

Lpe eyt

3C Blowdown Tsclation-Bolendid Valve

1, 2-PCV-L-7 S igge)
- S R VR TS
TS TeG-3
S 132 86l

Upon receipt of a contsirment isolation signal, these solenocid operated
“valves will perform:their intended safety .function priar to significant
changes in the eanviromment .for which the components sre qualified. After

. the walves have performed their intended safety functian, the harsh
environment caused by superheating may cause the valves to fail. "Since the

" MSLB occurs: cutside of contaioment, there: is.no potential relesse .of .
radioactive:material through the blowdown lines and, therefore, no need for
contsimment {solition. Yor these reasons, it is concluded that -these
solenoid velves have no effect on the plant's ability to mitigate an MSLB.

Auxiliary Feed Pump Turbine (AFPT) Steam Supply Switchover Valves

1,2-PCV-1-15 SG-1 Supply
16 8GC-4 Supply

These valves supply stesm to the AFPT. If an MSLB causes the failure of

either valve, plant safety is not jeopardized. AFW flow o ane SGC is en

adequate heat sink to cool down and maintain the plant in a stable
condition. See item }.

‘Zven though no safety problems result from the failure of this equipment,
the licensing documentation (PSAR) does not support this conclusion. 1In
order to meet the system functional requirements as descridbed in the PSAR,
this equipment must perform its safety function for the duration of the
event. However, since the peak temaperature in the valve vaults exceeds the
qualification tewperature of most all safety—grade equipment currently
available, it may not be possidble to obtain qualified replacement equipment.

ATPT Steam Supply Isolation Valves

1,2-PCV-1-17 Train A
18 Train B

These valves are used to isolate the steam supply to AFPT in the
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ovent of 2 stoam supply lime break in the AFPT room. Simce the dresk 12
in the valve wveuit, these walves are aot required to operste. The wlves
are sormally apen amd it is walikely thet the harsh enviromment will
cause the walves to close. Iven if the valves were to close, oslan
safety will mot de Juoperdized decause the APPT is not meeded to mitigsge
8 steem line draak. Bee itew 1. v

10. MV lsoletion Valves

1,2-PCV-3-11 8c-1
47 $G-2
37 $G-3
100 sc—

These valves will close o a feedvater isolation signal whicn is
generated by gn S1 signal. 1n accordance with assumption (b}, these
valves will close before superheated stesm is genersted. Since these
are motor-opersted valves, the valves are expected to fail "as-is" and
vill not re-open.

WY Dpper Tap lsolation Valves

1,2-7SV=-3-236A 8G-]
2368 5G-)
284 G2
2398 9C-2
2027 3G-3
2423 oC-3
24034 SC
264358 8C~

These solencid valves deenergize on a feedvater isolation signal which in
turn causes the air to went off the PCVs isolating the wpper feedwater tap
from WW. In accordance with sssumption (), these solenocid walves will
have perfarmed their safety function (close the PCV) before superheated
stesm is generated. Since the solencid valves deenergize to perfors their
safety function it is unlikely that the harsh envirooment weuld cause both
"solenoids to fail in the energized position. In addition, there is a check

velve to prevent AFW from backflowing intc the MPW if the PCV fails to
close.
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12. "Q“k'lx"‘ e

T P
. & }“,v_”_z . 3w 4»; . 3 ‘ 1o _i-u%f_(
187 sc-3 . - . L e e
188 sC-
The valves are used anly during unit startup and deenergize on s feedvater
1!01.:\_94.1',\‘1 vhich is generated by an S1. 1In accordsnce with
Sssumption (b), these solencid valves will have performed their safety
functifm {close the PCV  before superheated steam is genersted. Since the
solencid valves deenergize to perform their safety function it s uniixely
that .the harsh ‘environient would cause the solenoide to fail in the
energized position. 1n addition, the MFY isolation is upstream of the
Chec‘:‘.’.‘,‘,".e,'\'q“ ‘h,i,"”:’nh've-’d.oéc;663:'"‘“'&1'6-"2 W‘fiqo‘f” tion is not brgacrfed.'

SC Le'\fe_l Con't’_ro\ Valve Positioners’ and Colendid Valves * -

1,2-LCV=3<174  SG-1 LCV Positioner
_17§ .8G=4 Lov Ppn_itimtr

1,2~LSV-3-174 SC-1 LCV Solenoid Valve
©77 175 SG=4 LCV Solenoid Valve .
The valve positioners and solenoid valves are used to control level in
$G-1 and $G-4 by throttling the feedvater supply from the AFPT. They
are both located in the south valve vault. 1In the event of a stesm line
break, the velve positioners may fail open or closed, Rawever, during a
steem line break mast of the APV flow will be directed to the faulted loop
and it is not expected that during this time $G-1 or SG=4 wou'd overfill,
After the operator has taken corrective action to isolate the faulted loop
at 10 minutes into the event; AP flow will be re~distributed to the intact -’
$Gs. ‘The-intact SC's PORVs are assumed not to have failed open. After the
levels ere brought up in the intact %G, the LCVs will ‘start to throttle and
overfilling may occur in $G-1 or $G~ if an LCV has failed open. The
operator has adequate time to detect the overfilling through SC level,
high-level slarms, and A’V flow and take corective action. These actions
could include the following: =~ T R ol

a. Place the turbine—driven pump speed control in the manual mode and
throttle back paop flow. ’

b. Trip the APPT (based on item 1, the AFPT is not aeeded to witigate
this event).

The solencid valves are normally de-energized to lll& their associated
LCVs to be madulated by their raspective level controllers. Durisg s

steam line dresk, the solenoid valves may fail Aue to superheating, ut
should not cause the LCVs to close since the solencids are in the

deenergized state. The wlve positioner or diaphras may fail csusing the
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LCVs to clease. ?ar o steam lime dresk this {s am scceptable consequence

Secause fiow from the terbine—drives pump is aot wseded to mirigate Dhe
event. (See {tem 1.)

Therefare, in sither case, tailure of the velve positioners ar solenoid -
velves in the sdverse dicectian will noe Jecpardise plant safery.

Zven though no safecy probless result from the failure of this equipment,
the licensing documentation (FSAR) does aot support this conclusian. 1n
order to meet the Tystes functional requirements as described in the PSAK.
this equipment WuSC perfors its safety fuoctian for the duration of the
event. Mowever, since the peak tempersture in the valve vaults exceeds the
qualificatiom trepersture of most all safety~grade equipment currently

Svailable, it may noe be possidle to obtsin qualified replacement
equipment . .

Main Steam Reader Pressure Transwitters

1,2-PT-1-9M8  sc-2 (pam)
"20A88  $G-3  (paM)

These devices are used in the ateam line differential pressure trip
signal in the event of an MSL3 or feedwater line

The pressure differestial is set at 100 1b/i024. For & small
steam line break which results in superheating, a pressure differential
signal will de initisted to generste an "1™ gignal prior to significant
changes in the enviromsent for which the components are q\ulifigd )
(assumption b). The pressure transwitters sre postaccident monitoring
(PAX) devices and are used by the operator to detect the faulted SC loop(s)
aad take corrective action. Por the transmitters located in the valve
vault, the equipment’'s environmental qualification will he exceeded within
approximately two to three minutes of the event and the tranemitters wre
expected to fail.

these transmitters must be qualified to operate for at lesst ane

he harsh enviroment to enable the operator to take mitigative
action and hring the plant to a stahle conditian. The transmitters way he
Roved from the valve vault o insulated to protect them from the high
teaperatures to allow at least ane hour of operation without exceediag the
transmitter's qualification temperature.

AFV Pipe Break Detection on Turbine Driven Pump

1,2-ps-3-1408 $G-3
1508 $G-2
160A58  s8¢-)
165A48  $G—4

The pressure switches (PSs) are to detect a depressurized SC and

sutomaticaly isolate APV from the turbine~driven pump to the $G. The PSe
are for an enhancement to safety, but are not required for the mitigation
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of aniovent. 1f o P8 —h',il_q tMc..eluu-:bcuaoc.:.d
PomS, the mctor drives pumps are sveilable. Tf the PS 1

Close the LCV, the operstor has asdequate time to take menus’ sctians (see
(gd"u)*t‘&“': R S T T .

Local Randsvitches an XPV lsolation Valves

o «

1,2-%8-)-338 ~ gg-)
- 8T G-y
1008 sCc— . .
2-MS-3~478" “gG-2 . -

When i ‘féedwater isolatiom gnal-is renerated there is .an_interl

blocks ‘the walve from being opened. The walve will have closed defare

- Superheated steam is generated se the MS will not have failed before the
valve has ¢lomed.  There is no failure. made of the AS that could cause the
valve to reopen. '

Cables

All ‘cables enteriag the valve-vaults are: terminated in: the: valve-vaults.
Therefiare, overheating these cables will .noc affect eny Somponents.which
have not been previcusly mmalysed for: the. ‘superheat condition.. It will be
Assumed -that the associated components. will .fail prior to cable failures.
Nowever, this assumpticm mast be. wrified to smsure that. the cable .. -,
iosulations will mot ‘welt and flow at the bends and short aut before the
asscciated e performed their -protectiy BN P

P 5 - S S,

. the components located .inside the
valve vaults‘will: berzampleted prior ‘to-insulation failures, it will be .
considéred incredidle for cadle feilure to degrade .or reverse a campleted
safety function (i.e., csuse motor-operated valve to change position or re-
soergize a solencid valve),

Mechanical Peatures -

18, Stesm Cenerator PORVs

1,2-pCV-1-5 3G-1 rORV
12 8C-2 roRv
23 SG-) PORV
30 ¢4 poRv

In the event of a mall steam line bresk the superheating may cause the
disphrams on the PORV) to twpture. 1f this occurred, the air pressure
oo the valves will blesd off and the valves will close due to spring
action. This is a fail-safe poesition. Rowever, if the harsh
eavironment ware to cause the valves to stick open due to mechanical
failures (including failures within the valve positioner o operator),
the consequences would Se the same as described in item 1. Since the
consequences in item | were acceptahle, it is concluded that fsilure of
the PORVs in either the open or closed position will not jeopardise
plant safety,
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19. Mais 3tesm Isolation Valves

1,2-9C0-14 6G-1 NIV
11 5G-2 MBIV
22 %C-3 PSIV
29 3G+ MBIV

The HSIVs are Wye-type valves controlled by 4 cylinder-type valve
operator. The cylinder-type valve ooeratr~c consists of a piston
opersting in a pressure-tight cylinder u-.ing air to open the valve and
a combination of venting and spring ec.ion to close the vaive. Sesls
between the piston and the cylinder ‘mll and the piston rod and the end
cap are used o prevent leakage of air ast of the cylinder housing. 1In
the event of » amall steam li.c dresk, the superheating say cause the
seals to leak. This action will bleed the sir pressure off the pistor
causing the MSIV to close. This is a fail-safe position. Rowever, if
the harsh environment were to cause the MSIVs to stick open due to
sechanical failures in the cylindei-type valve operstor, the
consequences would be the same as described in item 3. Since the
consequences in item ) were acceptable, it is concluded that failure of
the M5IVs in either the open or closed position will not jeopardize
plant safety.

8C Satety Relief Valves

322 thry 526 SG-!
517 thru 521 $G-2
512 thry 516 S$G-3
527 thru 531 SG~

The harsh envirorment caused by a mmall stesm line break will not

adversely sffect the safety relief valves. The safety relief valves are
spring loaded and as the temperature incresses in the valve vault, the
valve spring constant will decrease vhich vill casuse a decrease in the
lift pressure. The decresse is not considered significant and is in the
safe direction (i.e., they will lift at a lower sressure, thereby giving
extra margin in overpressure protection),

WV Dpper Tap lsolation Valve

1,2-PCv-3-236 3C-1
239 s5c-2
242 8G-)
245 $C-4

The feedvater isolation signal will be generated for all breaks t t will
c¢ause superheated steam to be generated {see assumptions & and B). The
valves will de closed defore any superheated stasm is generated. The
superheated ostesm may cause the diaph sms an the valves to rupture so the
valves wvill remain closed due to spring sction. There is no knam failure
mode due to the harsh environment that would cause the valve to teopen.
Thus, the MV isolation function is maintained.
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WOV Check-Yalve Vypa

1, 2<PCV=3518%
186
187
188

These vclves are open only during unit startup. .If a break occurs, an L
is generated which closes the valve. The valve will have closed before
superheated stesm is generated. The superheated stesm mav cause the
diagrams on the valves to rupture so the valves will- remain closed “.e tc
spring action. "There is no known failure mode due to the harsh caviromment
that would® cause the valve to regpen. =" o i R

Civil Pestuyres ~° T e e

2. Concrete Walls: end Structural
steel- frames—and embedded 'p'h't'er an:hored to the concrete
vere anslyzed and ‘it was contluded that they wil? undergo localized
yielding vith“scme cofcrete spalling a’cracking friom the torces ‘induced by
the increaséd temperature from the MSLA. The localized vielding will not
result in the collapse of the structrual steel which could cause damage to
other safety-rtelated aystems vithin the vaive wvault. 1t wvas assumed that
the structural steel would not need to withstand seimmic loading following
an WSLB. Repair work to the structural steel will be necessary after an
MSLB to restore the structured integrity of the steel frame.
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Sesersl Conclueior

e il o

T™e dasign dae

Nowever, minimm APV Flow to one intact 3C is sufficient to mitigate an
The PAX ‘.atrumentation must be protectad against the
sures - the valve vsult to assure operability for at least

for the APV rystes may be exceeded during ¢ smal!l MBLB.

overcooling event.
\oCreased tomper
oue hoyr,

£84222.01




iy

J
g

APPENDIX

€2Z€1 oV - L,




Sheet No.
Aopendix 8

e T

WBN-MEB-3-0111




f == TR
=L, TlTT I
LT N e N LT
PR R - . - - . 2
- IO R ClTel TN LTT LTI
- - mmmmamn . cp AT s
z Bl §o. WP AT
IEITRATTL L L L e NDTRREIIITIID e
N R ~T pATetoYer
Fae SCLL e Ceieaes 3y NCT SPlriEl v
-t - + eprmioeer
P + 3 NOT SFL-;?L“ L
- - -~

YLD Ll et ¥ BNCT SPECIFIED 5

Sheet No. WBN-MEB-3-Ulll

Appendix 9
Sheet 1 of 3

NRLIATION "’ESuIREN ?"S DURIRS f-wn- Seavitt LIt e

RADIATION REGUIREMENTS DURING DESIGN BRSIS EVENT (DBE) :
M. ..... sernenee NONE

GUALIFIED LIFE BASED ON THE FOLLOWING :

RGING TEMPERATURE (DEG C) AGING TIME AT THIS TEMP (HRS)

i a0 2.2

ENVIRDNMENTAL TEMP. (DEG.C) PERCENT OF TIME AT THIS TEMP. (%)

1 J4. 44 ' 108.2
EXPECTED LIFE BASED ON THE FOLLOWING @ 54,44 (DEG.C)

- = - - THIS ANALYSIS CONSISTS OF

1 BATERIALS - - - -
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Appendix 11

~ 'LIMITORQUE CORPORATION =7

H Ei‘_)‘.\__ L3
L4 WARAal Rea~ . DA TeUYE et yASAN a 2452¢ : ;
>*°< Woocal Roac © C Box "3 Lvnchourg Virginig 2450¢ ; —_—
Teennan J8REITELLTT - Teag—8C Q484E
Jctoper i, 1988 -

Termscses Vellev Guthority E
S07 a0 Summit =300 Irdve
Knoxvi e TROIT9CC ®

rItEntion: Mr. Daryl fox - WIZ16Z C-¥

Subject: Technical Information
Contract No. 81726-82968!
RD-950429 _
Gentlemen:

Regarding subject purchase order, we are pleased to provide the following
information: -

1. Our records indicate that the SB actuators, supplied on our
Order Number 3A1783-A, include Viton seals and 0-rings.

2. Our records indicate that the following actuators include
Buna N seals and 0-rings:

: Limitorque 0/N Actuator S/N
366860-A 183949 to 952
-366860-8 184112 to 115

3. Our records indicate that the actuators listed in Item (2) above include
Timit switches and torque switches of equivalent materials to those

included in the actuators qualified in report BO0O3. The temperature
index would therefore be equivalent.

Very truly yours,
LIMITORQUE CORPORATION

J.RD)

J.B brab
Special Projects Engineer

JBD:dr o , -
EB 841127 023 " N oh
11/27/84-{DFC\PL '%i\\’\ WV

cc: C. Al andley, W7C126 C-K
MEDS, WSB63 C-K -

Automated Valve Operators and Jacks for Industry
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‘ WBN EQUIPMENT QUALIFICATION SHEET (EQS)
Manufacturer and Model No. _Barton 752
Vgrif?quipnﬁpftiablelIpformation (Table 3.11-8 . - 3

X Equipment Type - The equipment has been identifjed as per TVA ID
number designations (such as MOV, SOV).

X Location - The location has been identified (such as, inside primary

' contaimment, annulus, individually cooled rocms, general spaces, or
area affected by HELB outside primary containment),

X . -Component -A unique TVA- ID.number has been assigned (such as
1-FSV-68=308). ... . " .l
X Function --A"functional description of the component has been given
: (such as steam generator blowdown).
X - Contract No., Manufacturer, and Model No. -The contract. number,
manufacturer, and model number have been given, ‘
. X "o :Abnormal: or’ Accident: Environment:<All abaormal 6r accident

v envirommental conditions applicable to this equipment have been
identified either in tables or by references to figures from tables.
X .. Environment: to Which- Qualified: ~ The ~enviromment 'to which the
equipment -has been qualified is-addressed:in either the ‘tables or
the envirommental analysis attached.
i X - Category- - A- category: of a, b,:c;:6t d-has -been defined for the

- equipmenta-: o .-~ ... - :
X__ -Operation and Accuracy Required and Demonstrated - The operation and
' accuracy required and demonstrated have been -defined.

Qualification Status (check if applicable, NA if ‘not) . 4
Qualified Life (If equipment is qualified, indicate the qualified
life with a numerical-entry): 10 years =~ '~ * ‘
X Qualification Report and Method - A qualification report and the )

-method of qualification has been identified on the Table Input Data
Sheet (TIDS). . o B

! X Environmental Analysis - An envirommental analysis has been done,

‘ attached to the EQS, and independently reviewed by the responsible
|
|
\
|

organization.
N/A "~ Qualification by Similarity (if applicable) - A justification for
qualification by similarity is attached to the EQS considering all
the above factors and referenced to the appropriate tables,
X Qualification of Several Exact Components (if applicable) - When an
EQS is used for more than one item, a list of all exact components
is given as an appendix with all references to appropriate tables
with justification for qualification considering all the above factors.
N/A Interim Qualification (if applicable) ~ (Open item) - Component has
been determined to be qualified only for a limited interim
operation, an NCR has been written, and plan of action has been
determined to yield a qualified component.
- Term of Interim Qualification

NCR No.
. N/A  Unqualified Component - (Open item) - (If applicable) - Component

has been determined to be unqualified; the following is attached to

EQS: NCR number, reason for nonqualification, and justification of

continued operation. :

NCR No.
E95031.01
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Preparer/Date /744 . XL.ZﬁZJQ;> 17(4/55'

Reviewer/Date Wﬁj
WBN~-NEB-~72-50

Appendix 1, Rev. 0
Sheet 1 of 1

The subject transmitters are qualified based on WCAP 8587, supplement 1,
EQDP-ESE-4 and WCAP 8687, supplement 2, EQTR-E044.

The transmitters are located in the Auxiliary Building on elevation 713

feet and in room A28. They are required to operate for the following
environmental conditions:

Normal Accident
.Temperature (°F) , 104 . 1101
Humidity (%) . 80 N/A
Pressure (1b/in“a) Atm 5 N/A 4
" Radiation (rads) 3.504 x 10° (40 years) 1 x10

(1)

This condition could exist up to 30 days.

The transmitters are qualified to the following environmental conditions:
¥

Temperature - 130°F

‘Humidity <= 957
Pressure = Atm ‘,5
Radiation -1 x 10° rad

The transmitters are required to operate during and up to 30 days following
a LOCA: The required normal and accident environments are less severe than
the environment to which the transmitters are qualified for, except for the
total 40-year integrated dose of radiation. . B i

The transmitters will see 8760 rads a vear plus a possible 1 x 104 accident
dose which would yield a qualified life of 10 years.

Based on the above discussion, these transmitters are qualified for at
least 10 years.

References:

l. EN DES Calculation - 0588 Cat. and Oper. Time (Sys. 72 - NEB 840411
223)

2. Environment Drawing 47E235-61

3. TFSAR figure 12.3-5

4. WCAP-8687, Suplement 2 - EQTR-EQ4A; Barton Differential Pressure
Transmitter - Qualification Group B, Rev..2 (NEB 850130 354)

WCAP-8587, Supplement 1 - EQDP-ESE-4; Differential Pressure Transmitter
= Qualification Group B, Rev. 6 (NEB 840807 357)

E95031.01




o Revision - 01 02 03 Unit No. 152

- , | aL A EQS No. WBN-NEB-94-48
Preparer/Date _Alan. W. Lewis. 6/8/84 .- 10/11/84 2/5/ss TVA'ID No. __
- s ~ DLK See Appendix ]
Reviewer/Date  David L. Rirbv .6/8/84 10/11/84 Qfé§7j?%o42r
‘ WBN EQUIPMENT QUALIFICATION SHEET (EQS)
Manufacturer and Model No. Westinghouse
Verification of Table Information (Table  3.11<4 T )

X Equipment Type - The equipment has been identified™as per TVA ID
LODE=ESE- 4 «aumber :designatioms =(:such ‘as :MOV,SO%).,
X Location - The location has been identified (such as, inside primary
containment, annulus, individually cooled rooms, general spaces, or
¢~ 7 . area affected by HELB outside ‘primary containment). . ‘
shnsiorKenciComponent “~A unique TVA ID number has been assigned (such as
1-FSV-68-308).

X Function - A functional description of the component: has' been given
) v (such as steam generator blowdown). C
X - Contract No., Manufacturer, and Model No. -The contract number,
| ‘ww.niiv o manufacturer, and model number have been given. o
} " v . X __'"Abndrmal or Accident Environment -All abnormal or accident

:.i2n T-environmental conditidns'dpplicablé'IO'thisiequipmentihéVé,been
identified either in tables or by references to figures from tables.
i: X ~:Environment to Which Qualified - The environment to which the
equipment has been qualified is addressed in either the tables or
.+ wrineusthe environmental:analysis attached, wiiironrelta. oo raons
Category - A category of a, b, ¢, or d has been defined for the
= equipment., , o
Operation and Accuracy Required and Demonstrated - The operation and
accuracy required and demonstrated have been defined. '

Qualification Status (check if applicable, NA if not) :
vz Qualified Life (If equipment is qualified, indicate the qualified
“*life with a numerical entry): N/A: .. .. B
X Qualification Report and Method - A qualification report and the

method of qualification has been identified  on the Table Input Data
Sheet (TIDS).

X Environmental Analysis - An environmental analysis has been done,
attached to the EQS, and independently reviewed by the responsible
organization,

_N/A  Qualification by Similarity (if applicable) - A justification for
~qualification by similarity is attached to the EQS considering all
the above factors and referenced to the appropriate tables.
X Qualification of Several Exact Components (if applicable) - When an
EQS is used for more than one item, a list of all exact components
is given as an appendix with all references to appropriate tables
with justification for qualification considering all the above factors.
X Interim Qualification (if applicable) - (Open item) - Compoment has
- - been determined to be qualified only for a limited interim
operation, an NCR has been writtenm, and plan of action has been
| determined to yield a qualified component.
Term of Interim Qualification November 1985

NCR No. WBNNEB8410Q
. N/A_ Unqualified Component - (Open item) - (If applicable) - Component

has been determined to be unqualified; the following is attached to

EQS: NCR number, reason for nonqualification, and justification of

continued operationm.

NCR No.
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Comgonent

1-WTE-94-1 1-WTE-94-22"
2-WTE-94-1 2-WTE-94-22
1-WTE-94-2 - 1-WTE-94-23
2-WTE-94-2 2-WTE-94-23
1-WTE-94-3 1-WTE-94-24
2-WTE-94-3 2-WTE-94-24
1-WTE-94-4 1-WTE-94-25
2-WTE-94-4 2-WTE-94-25
1-WTE-94-5 1-WTE-94-26
2-WTE-94-5 2-WTE-94-26
1-WTE-94-6 1-WTE-94-27
2-WTE-94-6 " 2=-WTE-94-27
1-WTE-94-7 1-WTE-94-28
2-WTE-94-7 2-WTE-94-28
1-WTE-94-8 1-WTE-94-29
2-WTE-94-8 2-WTE-94-29
1-WTE-94-9 1-WTE-94-30
2~-WTE-94-9 2-WTE-94-30
1-WTE-94-10 1-WTE-94-3]
2-WIE-94-10 2-WTE-94-31
1-WTE-94-11 1-WTE-94-32
2-WTE-94-11 . 2=-WTE-94-32
1-WTE-94-12 1-WTE-94-33
2-WTE-94-12 - 2-WTE-94-33
1-WTE-94-13 - 1-WTE-94-34
2-WTE-94-13 2-WTE-94-34
1-WTE-94-14 1-WTE-94-35
2-WTE-94-14 2-WTE-94-35
1-WTE-94-15 1-WTE-94-36
2-WTE-94-15 2-WTE-94-36
1-WTE-94-~16 1-WTE-94-37
2-WTE-94-16 2-WTE~-94-37
1-WTE-94-17 1-WTE-94-38
2-WTE-94-17 2-WTE-94-38
1-WTE-94-18 1-WTE-94-39
2-WTE-94-18 2-WTE-94-39
1-WTE-94-19 1-WTE-94-40
2-WTE-94-19 2-WTE-94-40
1-WTE-94-20 1-WTE-94-41
2-WTE~94-20 2-WTE-94-41
1-WTE-94~-21 1-WTE-94-42
2-WTE-94-21 2-WTE-94-42

% g -
Preparer/Date Alan W. Lewis 6/8/84 J? 3/%/35

Reviewer/Date _ David L. Rirbv 6/8/84 ‘YQZf?jﬁzyéﬁ'
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1=WTE=94=43

-~

2-WTE=94-43

1-WTE=94-44
2-WTE=94-44
1~WTE-94-45
25WTEZ94-45
1-WTE-94-46
2-WTE=94-46
1=WTE=94247
2=WTE=94247
L=WTE=94248
22WTE=94=48
1=WTE=94=49
2=WTE=94=49
2=WTE=94=50
1=WTE=94=51
2-WTE=94-51
1-WTE=94=52
2-WTE=94>52
2=WTE=-94=53
1-WIE-94-54

2-WTE=94-54
1=WTE-94~55
2-WTE=-94-55

1-WTE-94-56
2-WTE-94-56
1-WTE-94=57
2-WTE=94-57
1=WTE=94-58
2=WTE=94=58
1=WTE=94=59

2-VTE-94-59
1=4TE=94-60
2=WTE=94=60

1=WTE=94=61

2-WTE=94-61
1=WTE=94-62
2-WTE=94=62
1-WTE-94-63
2-WTE=-94-63
1-WTE-94-64
2=WTE-94=64
1-WTE=94=65
2-WTE-94-65

Appendix 2 contains the jugtification fo:‘iﬁtErim operation. This
jt’x.s:‘_t_;j.‘fri;at»_ion is based on Westinghouse letter WAT-D-6376 (NEB 850201 610).

Preparer/Date Alan W. Lewis 6/8/84 é%b&/%/%/fs

Reviewer/Date  David L. Rirby 6/8/84 /W%/r/f)-
/ ,
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The Class 1E thermocouples, cables, connectors, and the reference junction
box located inside containment form part of a core exit temperature -
monitoring system to be qualified for use during and after a design basis -
LOCA, MSLB, qr seismic event. 1In addition to the accident environment to
which components inside containment might be subjected, the thermocouple
junctions in the reactor vessel are to be qualified for operation in the
event that a LOCA might lead to an inadequate core cooling (ICC). The DBE
conditions to which the components are to be qualified, therefore, include
a 327°F peak temperature MSLB simulation (the Westinghouse generic

profile up to 420°f provides adequate margin for the Watts Bar
application) with caustic spray and, for the thermocouple measuring
junctions, a 2200°F peak temperature inadequately cooled core simulation
(vhich provide adequate margin over the Watts Bar PCT of 21719F),

The Westinghouse qualification program is presently incomplete. The
thermocouple and reference junction box test sequence has been completed
and approved test reports have been submitted to TVA by Westinghouse. The
test sequence steps of accelerated thermal aging, normal radiation, and
seismic simulation have been completed on the connectors, but a retest is
under way and is scheduled to be completed the end of February 1985. The
gplices have undergone a confidence test consisting of radiation and 24-
hour HELB test, The status of completed testing and the justification for
Anterim operation of the system is provided below.

Thermocouples

The thermocouples, including the measuring junctions and portions of
stainless steel sheathed cable located inside the vessel, have been
subjected to seismic and LOCA conditions and demonstrated successful
performance during and after the dynamic simulations. Accelerated thermal
aging was not required because there are” no organic materials in the

thermocouple and effects of high (normal) irradiation were considered in
developing dynamic test inputs.

The seismic simulation test was conducted by shaker table using controlled |
multi-frequency test inputs. The thermocouples were subjected to five |
Operating Basis Earthquakes (OBE) and four Safe Shutdown Earthquakes (SSE).
The LOCA vibration simulation test was conducted by shaker table using
random multi-frequency test inputs.

Throughout the test sequence no structural damage was observed and the
thermocouples functioned properly.

Preparer/Date _Alan W. Lewis 6/8/84 5ﬁQLé{ ;yéﬁ/ss‘

Reviewer/Date David L. Rirby 6/8/84 }4&{§7%/22§%S'
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A length :of ‘thermocouple cable  will be.included in -the .upcoming.. . LU
qualification ‘test :for-the :connectors-and Reference. Junction..Box -splice. .

Since ‘this is mineral-insulated ‘cable with a stainless steel--sheath, there -

are .no organic materials .in the cable that would be susceptible .to . _
radiationz;hermal.aging@>\Ihe“cablegbeiqggtested;haQAPQ;ting.adap&atsupif
(metal ‘tubes :brazed: to the ‘cable and filled with ‘potting compound) on. both
ends to provide & sufficient size diameter to facilitate a swagelock 'seal
on the cable ends. The cable will be sealed to a Reference Junction Box on
one -end .and: :the::splice .on: the.other: endv = i the woweimerna oc s

P e -

LEMO Connectors-- -- fav

The - thermocouple LEMO :connector. assemblies have ‘been ‘subjected to
accelerated thermal aging and irradiation (gamma and beta) and seismic
»simulation. -The test program -is being repeated because .the radiation test
- dose :was not: -adequate: to simulate the required postaccident dose. The test
c:i:egiqfofﬁpheicpnnec;o;s/adaptquwanda;he.minépai-insulated cable is that
they maintain.a continuous signal with.no effect on.the.accuracy of the
sys t"em'., . e el e e - g

. e L s .. S e pema D

Thgidonneétor;components.arewmadefof Ryton:Rfé;ldésignedttazﬁoierate_high
»radiationuexp03urevrﬁAdditiOnally;fthéﬁmetahioutér3sheéth provides ‘some:

shféfafﬁgiégaidétﬂéXﬁOSUfeéfTBQSed”oﬂﬂthESe=fécts;-the additional radiation

exposure is not anticipated to cause any changes in the previous successful
test results,. . '

A confidedce test of the effects of a.LOCA environment on a new LEMO
connector has ‘shown no ‘effect on the accuracy of the thermocouple reading.

The -confidence test consisted of two separate tests. In the first test two
LEMO connectors were connected to two thermocouples at room temperature
with a recorder attached to monitor results. One connector was dipped in a
solution of 2750 ppm boron adjusted to a pH of 10.7 at 259 with sodium
hydroxide. The other connector was left exposed to a normal atmosphere.
During-the 24-hour exposure period both channels of output maintained an-

- accurate output. The second test was set up in the same manner except that

the thermocouples were placed in a 400°F oven and the connectors were

both placed in a dry test vessel. One connector was fitted with Raychenm
splice material to provide a watertight seal. A 24-hour steam test on the
conductor was performed (this would be the same test conditions used for
all HELB testing as discussed in Westinghouse WCAP 8587 Methodology for
Qualifying Westinghouse WRD Supplied NSSS Safety-Related Electrical
Equipment). During this 24-hour test again both channels of output
maintained an accurate output. These results are considered relevant to
the question of performance of aged qualification units because the
tendancy for moisture to enter the unprotected connectors is the same for

Preparer/Date Alan W. Lewis 6/8/84 R %/%/ff'

Reviewer/Date David L. Kirby 6/8/84 A/Cfﬁ/;{l{j"
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both new and aged samples. No evidence exists to suggest that the
connectors will be more .sensitive to LOCA effects. Pending complg;iog of
the entire sequence of conmnector tests, the results of the LOCA test of hew'
connectors lend confidence of successful performance of the installed

connectors. This new LEMO connector 1s the same as those installed at
Watts Bar.

Reference Junction Box Splices

The splices which are to be used on the new-style Reference Junction Box
are also being qualified as part of the ESE-43 program which is presently
not completed. The qualification program of the Reference Junction Box
required a design change to improve the environmental sealing of the box.
The installation of the improved new-style box requires a splice between
the mineral insulated cable (which is part of the box) to the organic
thermocouple extension cable. The splice consists of an Amp connector
bonding the two wire ends, covered by Raychem heat shrink tubing. The

. entire splice area is surrounded by Dow Corning 738 sealant which is
enclosed in a metal outer sheath. The sealant has excellent thermal
qualities, (long-term exposure to -850F to 360°F will not degrade its
performance), good dielectric properties, and when broken down is not
corrosive. A confidence test,. consisting of radiation to 165 Mrads gamma
and 1290 Mrads beta plus a 24-hour steam test (utilizing the same HELB test
conditions as discussed in WCAP 8587) was performed on two samples of the
splice. One splice exhibited an intermittent output which upon disassembly
proved to be a bad crimp on one wire. The monitoring system for the other
splice recorded an unexplainable offset for three minutes during the 24-
hour test. Since upon inspection both splices appeared satisfactory (with
the exception of the bad crimp), the confidence test is judged to have

Proven the capability of the splice to perform satisfactorily thru the
entire test sequence. '

Due to the nature of the splice and the method of installation, the splice

would not be subjected to any stresses. which would cause concern during a
seismic event.

Pending completion of the entire sequence of tests on the final comnection
system, the results of the LOCA test of new connectors lend confidence of
successful performance of the installed equipment.

Reference Junction Box (RJB)

The RJB have been subjected to seismic and Design Basis Event High Energy

Line Break condition required to simulate normal and accident operation of
the unit over its expected life. The test phases included: thermal aging,
gamma radiation, simulated seismic events and HELB/postaccident tests.

Preparer/Date Alan W. Lewis 6/8/84 0?éia.kﬂiﬁZ;5-f/%/§:-

Reviewer/Date David L. Rirby 6/8/84 ,?23:;:294%[§)'
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The “seismic srmulat1on ‘test wi's ‘conducted--by shaker ‘table using controlled

multx-frequency mil Ei<axid tegt " “Taputs.-* The equrmenc was-CesCed ‘a. mlnlmum .
of flve OBE and’ four SSE cond1t1ons. - - :

The thermal aging tests look at the age-sen31t1ve components of the RJB.
The “dge<sensitive copmonents were installed in the aging oven and thermally

| aged at 120°C,  The age-sensitive components and the aging time .are
listed below: ° ' :

LT Emaser e
: T e AdEvation
”””Matefialv”l:‘f;l";fhfkmgerature‘ o T1me _:‘f“i Energv
" Epoxy 1?iv3é‘ff st p20% 0 522 Wours - 0 10000 eV
Silicone “Rubber =7oicm ot 120°C-f'7 77 25,8 hours . 1 460 eV
Silicone Laminate ™" *7w. . o0 120°C o "~ 180.4 hours - 1,161 eV

RNFlOO Heat ‘Shrink Tubtng a8 ©77T 92,9 héurs T - 1,263 eV

® 7 Material ' Tomperaturs’ Time” © -mmergy
Silicone Rubber 1; . ;.;1 120° ]__L’ 26 hours < . fi;&ﬁo eé
The RJB wds irradiated to 1.65x108 rads £°~¢6§ef"ﬁaéﬂ gamma and beta - -
dose equivalent radiation. - ' )
Maintenance - ‘ ' i

The incore thermocouple system will be included in our Quallflcatlon
Malntenance Program,

References

1. WCAP-8687, Supp. 2-E44A, RO*

2. WCAP-8587, Supp. l-EQDP-ESE-44A, RO*

3. WCAP-8687, Supp. 2—E43A, RO*

4. . WCAP-8587, -Supp. l-EQDP-ESE-43A, RO*

5. Westlnghouse 1etter WAT-D-6376 (NEB 850201 610)

*These WCAPs were submltted to TVA by Westlnghouse letter WAT-D-6332 (NEB
850115 602).
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