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. F. Limiroth, Project Engineer

. R. Wilson, Reactor Engineer

. H. Bissett, Senior Operations, Engineer

. Koshy, Lead Reactor Engineer
. H. Horwitz, Public Affairs

Conference Scope

The enforcement conference considered the following potential EQ
violations

Continental Cable (50-334/86-12-1)
Containment High Range Radiation Monitor (50-334/86-12-3)

Wiring inside Limitorque Motor Operated Valves (50-334/88-21-02)

The scope of the discussions included:

Safety significance of each violation, number of deficiencies and
number of systems and compunents afrected

Specific and underlying cause of each violation

Actions taken or planned to correct the individual violations to
ensure oyerall compliance

A discu-sfon of each violation in 1ight of the Modified Enforcement
Policy for EQ Requirements, GL 88-07



3., Licensee Present«tion

The licensee presented their position on the EQ issues of concern. The
Ticensee presentation is outlined in their handout which is provided as
Attachment A to this document,

4. Conclusion

The NRC starf stated that the licunsee's information would be corsidered
fn determining appropriate enforcement actions. The licensee wil)] be
notified of NRC's proposed a~tions in the near future.
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NRC ENFORCEMENT CONFERENCE

August 12, 1988

Introductory Remarks - N. R. Tonet, P.E., Manager
Nuclear Engineering Department

Nearly ten years have elapsed since the initial NRC Bulletin on
Environmental Qualification vas issued. Duquesne Light Company has been fully
committed and aggressively involved in the implementation of an Environmental
Qualification Program that is in compliance with the NRC program identified in
1979 up through today’'s 10CFR50.49 requirements. Throughout this period wve
have provided eight responses to the NRC, all of vhich identify our commitment
and continuing effort to upgrade our EQ status through various replacement,
testing, analysis and investigative techniques. Ve believe that our approach
has heen fully consistent with and in recognition of the importance of this
topic to the NRC and to the indvs.ry.

To date, our attention has been focused on safety-related harsh area
electrical equipment that {s necessary to bring the plant to a safe hot
shutdowvn condition. This necessitated the initiation of a significant number
of design changes which are itemized on Table A (SLIDE). Prior to November 30,
1985, 15 major aesign change packages (DCPs) were implement.d as a result of
equipment being upgraded to NUREG 0588 Cat. 1 requirements and to meet NRC
regulatory requirements such as NUREG 0737, (SLIDE) DCP 351 alone resulted in
replacement of 36 transmitters, 54 limit swvitches, 39 solenoid valves, 6 vide
range RTDs, 2 valve operators, installed 48 conduit seals and I1 Raychem
splices on instrument circuits required for hot shutdown.

In addition, significunt effort wvas placed on qualification testing of
Contineatal Cable, Marathon and Buchanan terminal blocks, conduit seals,
motors, etc.

(SLIDE) Various consultants have been retained to reviev our EQ program
and supp'ement DLC staffing. Examples of this include an independent reviev of
our 79-01 B submittal by EDS Nuclear, a Continental instrument cable analysis
by Eco-Tech, and Design Change support by Stone and Vebster for Unit 1 (Stone
and Vebster vas also ihe BV-2 BEQ Engineer). Our primary consulting support for
Unit ! has been ‘“rough the firm of Schneider Engineers, vho have uissisted our
personnel in the .verall EQ program including pieparation of EQ files, aging
assessments, master EQ list development, and training.

From an industry perspective, ULC has been a member of the Nuclear Utility
Group on Equipment Qualification, and as a member of EPRI has participated in
various EQ and maintenance related seminars. Ve are also represented on the
IEEE vorking group 3 3 on Maintenance Good Practices. Various in-house
seminars vere conducted on our EC program.



















Statement of Violation

Qualification of containment high range radiation monitor cable arrangement
not established. Replaced with mineral insulated cable and qualified
coaxial containment penetration on February 20, 1988 and installed new
containment electrical penetration. This 1s limited to the two HRRMs in
containment,

Licensee Position Regaiding Existence of Violation

The timing of the implementation deadline date for the post TMI modifi-
cations and outage schedule of BVPS-1 caused the containment HRRM to be
installed with a qualified containment Denetration module consisting of a
shielded, twisted instrumentation cable, OLC was unable to secure 3
qualifiable coaxial cable penetration during the outage window. The
existence of 60 inches of the twisted pair at the penetration was not
considered to invalidate the operation of the HRRM system. The HHRM
provides indication of radiation field densit, through eight orders of
magnitude. The intent of the modification and the design of the device
does not allow a precise reading to be taken due to the low level signal.

Licensee Position Regarding Whether Enforcement Action Should Be Taken
Under The EQ Enforcement Policy

DLC contends there is no significant safety violation in that the HRRM
system configuration would have provided a relative indication of the
radiation fi2ld during accident scenarios. The device would tend to read
artificially high (> 106 rads) at the elevated temperatures associated
with LOCA or MSLB. The HRRM system provides ‘ull range capabilities in one
device, but it is not solely relied upon by the operator to ‘'‘ctate plant
recovery actions in the EOPs. DOLC was aware of the lack of precision of
the detector but was also being responsive to the TMI modiTications
deadlines with the technology and knowledge available in 1981,




In addressing “clearly should have known" considerations DLC was awire of
the difficulties to integrate the Victoreen HRRM into a complete s /stem,
Victoreen in their qualification test report had considerable difficulties
w) % the coaxial cable interface. Other utilities experienced cibling
probiems with coax cables, in particular moisture intrusion. DLC believed
their installation of a segment of twisted pair cable did not shados the
operability of the installation to any greater extent than existed in the
industry. Ouring the time table pre-November, 1985 the incustry was
actively qualifying components, with the understanding that a collection of
qualified components had a high probability of translating into a qualified
system, The topic of total instrument loop accuracy was evolving during
late 1984 and 1985, However, the qua'ified cabling available in that time
period was unable to transmit the extremely low (10I-11 to 10E-6 anwps)
signals concurrent with a simulated accident. In May, 1983, in respons: to
the NRC EQ rulemaking, DLC submitted a revised EEQML 1isting the Victoreen
HRRM,

Other Considerations

OLC was aware of the *technology problems of being able to ascertain an
unamplified pico ampere signal with conventional cabling during postulated
accident scenarios. This problem is generic to the nuclear industr).
fontinucus coaxial cable wi the preferred installation method, but the IR
readings still left doubt ¢, to the reliability of being able o detect the
low signal levels, The various coaxial cables did not have a high success
ratio during testing when the cables interfaced with a connector. The more
vulnerable cannector shell to cable cuter jacket intcrface usually allowed
moisture intrusion which caused signal degradation, DLC considered their
installation on a par with the industry, Other utilities and the NRC
recognized the inability to obiain precise containment radiation readings
using components and cable that was available.




.-

NUREG/CR 4728, February, 1988, reports the results of Sandia tests for
synergistic effects of MSLB temperature combined with heat produced during
exposure to radiation of a HRRM, Sandia concluded the detector passed the
testing and the test anomalies observed were due to cabling and connector
problems. This reinforces the contention that the existing technology
continues to experience problems with low level signal transmission during
simulated accident conditions.

Status

OLC has installed a fully qualified cabling and containment penetration
modification to enhance the MRRM system, The key factors which increase
reliability of this detection system are listed below:

The Victoreen sponsored testing monitored a system status light during the
MSLB/LOCA simulation, The data tapes were lost in transit and therefore,
the ability of the monitor to detect radiation with a measure of repeat-
ability during a DBE cannot be assessed. DOLC utilized testing on an
identical monitor for another utility to demonstrate the ability to sense
rediation during a DBE. This was accomplished by exposing the monitor to a
known source during the DBE simulation and monitoring the output of the

device,

DLC chose to investigate alternate cabling methnds other than a vapor-prouf
raceway system, Utilizing an A-E to coordinate the research, design, and
acceptance tesciny, OLC has completed the installation of a hermctically
sealed, stainiess steel sheathed, mineral-insulated triaxial cable, An
additiona) benefit is only the connaction to the Victoreer detector 1s
exposed to the DBE environment, The second cable interface is in the cable
vault exterior to the containment, DLC feeis this fis a significant
improvement in system configuraticn from the conventional installations,

The inst.llation was installed in an expedient manner considering the
magnitude of development, testing, engineering, procurement, and necessary
ronstruction labor for the DCP,
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MAY-JUNE 1988 ACTIVITIES

THE VIRE NUT ISSUR

Background

Ma




INCOMPLETE . GUIDE 1.47 INSPECTIONS

Rac kground




REINSPECTION OF PREVIOUSLY INSPECIE.: MOV'S

Background

1on




REINSPECTIOK OF <REVIOUSLY INSPECTED MOV'S

FUTURE ACTIONS




TRAINING STATUS

TRAINING FOR MAINTENANCE CRAFT AND SUPERVISION - THE
HAS BEEN PREPARED AND HAS BEEN DISTRIBUTED FOR FINAL
COMMENTS. TRAINING SE3SIONS HAVE BEEN 3CHEDULED AS
FOLLOWS: UNIT 1 - AUGUST 25, 1988

UNIT 2 - AUGUST 16, 1988

PROCEDURE RIVIEW - THE PROCEDURE REVIEW If IN PROGRESS
AND WILL BE COUPILETED BY AUGUST 31, 1988.

INCREASED SUPERVISORY HEVIEW OF MwR’S ~ THIS WAS
IMPLEMENTED VIN MEMO DATED MhY 27, 1038,

EQ TRAINING OF EQ INSPECTOPS SCHEDULKD FOR
AUGUST 17, 18, 1988,
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£Q RELATED DESIGN CAPITAL
"HANGES AFTER 1985 COSTS

REPLACE OBSOLETE TRANSMITTERS $ 415,551

MCC CONTROL TRANSMITTERS $ 127,939

Hy, RECOMBINER $2,212 826

CONTAINMENT SUMP LEVEL TRANSMITTER 58,344

INADEQUATE CORE COOLING

HI-TEMP WNIRE REPLACEMENT $4,091,847

RM 219A, 2198 PENETRATION REPLACEMENT § 681,438

ITT BARTON TRANSMITTER SUPPORTS

$7,587, 945




CONCLUSIONS

In summary, DLCo believes the qualification of the Continental cable wvas
established prior to November 30, 1985 based wupon IR readings taken betwveen
200-150°F coupled with functionality testing that enveloped Buaver Valley
Unit 1’s MSLB conditions, DLCo reported deficiencies of the original Franklin
testing in the 79-01B submittal which resulted in a retest of the cable in
1984, Responding to NRC concerns of Insulation Resistance, DLCo commissioned
ah analysis be performed and retested the cable in 1987. The analysis and
retest confirmed DLCo's position, the cable has alvays been qualified.
Performance data vas in the file as of November 30, 1985 based upon IR
readings taken after the Post-LOCA spike coupled vith functionality testing
that enveloped DLCo’s MSLB conditions.

DLCo considers the qualification of the high range radiation monitoring
syste: to be as qualified as technology permitted as of November 30, 1985,
Vith Dl %o’s configuration anr leakage current at the splice interface would
have had a positive effect on the output reading of the monitor, thus any
error vould be conservative. As technology developed, DLCo took action in
1986 to replace the original cable configuration with a qualified mineral
insulated cable vith one connection inside containment. This configuration is
qualified and is a significant improvement over conventional systems.

DLCo will continue to take an active position vwith respect to EQ and will
take into account nev information and practices as the EQ arena continues to
evolve,
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EQUIPMENT QUALIFICATION
PROGRAM

SUMMARY OF NRC REPORTING
FOR BV-1
INITIAL 79-01B SUBMITTAL - . 31, 1980
AMENDMENT 1 79-01B SUBMITTAL . 15, 1981
30 DAY RESPONSE 1982 NRC SER , 27, 1%83
90 DAY RESPONSK 1982 NRC SER , 27, 1983

NRC OVERVIEW MEETING IN BETHESDA - ., 5, 1984

NRC DETAILED EQ AUDIT AT BVPS-1 . 1986

NRC 1986 AUDIT ASSESSMENT/CLOSE-OUT . . 1988

NRC EQ ENTORCEMENT CONFERENCE - AUG 12, 1988




BVPS~1 EQUIPMENT QUALIFICATION
PROGRAM

ITEMS REPLACED :

FTSCHER 5 FTORTER TRANSMITIER

GEMS LEVEL TRANSMITTERS

MASON-NEILAN LEVEL TRANSMITTER

SOSTMAN RTD'S

UNHOLTZ~DICKIE CHARGE -~ AMP FLOUW DETECTORS
NAMCO 2400X LIMIT SWITCHES

TRINITY RID’'S

ASCC HP-8320 SOLENOID VALVES

ASCO LB-831654 SOLENOID VALVES

ASCO LB 31924 SCLENOID VALVES

!
, .
.



BVPS~-1 EQUIPMENT QUALL. CION
PROGRAM

ITEMS RETESTED:

VIKING PENETRATION

BUCHANAN TERMINAL BLOCK

CONTINENTAL CABLE

ITEMS TESTED:

KAYCHEM SEALING KIT

RAYCHEM CABLE INSULATION REFAIQ KIT

CROUSE HIND3 CONDUIT SEAL FITTING

RAYCHEM CABLE SLEEVES

ITEM ANALYSED:

LOUIS AMLLIS MOTOR

padtioinadas e e s v




EQ RELATED DESIGN CHANGE
PACKAGES PRIOR TO 1985

DCP-180 Diesel Gen. Circuit Sequencing

DCP~204 Uninterruptible Power Supply
Systems

Feedwater Control Valve
Modification

DCP~-292 Acoustical Valve Monitoring 180,334
DCP~293 Subcooling Monitoring System O&M
DCP~-294 Hydrogen Monitoring System $ 3,861,297
DCP~-295 Reactor Conlant Gas Vent $ 2,293,737
DCP-297 Contaiwme«t Pressure Monitoring

DCP-298 Sump Level Indication System O&M
DCP-303 Radiation Monitoring System O&M
DCP~-320 Post Accident Sampling System $ 6,042,094

pDCP~-333 keactor Vessel Level 811,256,174
Indicating System

oCP~-337 Diewel Gen. 1 & 2 Auto Load
Seq. Timers

Replacement of Qualified $ 6,88.
Equipment

Avtomatic Isoclation of 3 6,3%8,085

Auxiliary Steam & Steam
Genesator Blowdowr: Valves

$36,903,327




ORGANIZATION

Ecotech

EDS Nuclear
(Now Impell

Corp.)
Farwell and Hendricks

Schneider Engineers

Stone & Webster
Engineering Corp.

Wyle Laboratories

Westinghouse

ROGRAM

Continental Cable
Material Traceability
Analysis

Independent Review of
79-01B Program
Motor Analysis

Equipment Testing

EQ Files

EQ Training

Aging Assessments
Maintenance Assessmrant
Packages

79-01B Submittal
Test Plan
NUREG 737 Equipment

Equipment Testing

79-0iB Submittal
Motor Aging Assessment
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Time Frame

Cuntinental Cable Environmental Qualificition Program

Nuclear Industry
JLC Qualification Activity tvolution

June 1986

1987

2103.1.7/2000M1

NRC detailed audit of BVPS-1
environmental qualification
program raised the question

of lack of cable insulation
resistance readings not being
available during the MSLB
temperature peak period.

DLC commented that the
Continental cable's silicone
rubber insulation nad very

ood physical characteristics
?1nc1uding insulation resistance)
in high temperature environments
as referenced by other quoted
testing conducted on silicone
rubber, OLC continued to take
the position that the
Continental cable was qualified
and coomitted to determne if
further analysis could provice
the appropriate linkage %o other
testing of similar sil‘cone
rubber compounds.

DLC addressed the cable insula-
tion resistance issue that was
raised during the 1986 audit by
retesting again the Continental
cable, he insulation resis
tance measured had a minimum
value of 6.6 E6 ohms during

the two high temperature dwells,
test connection anomalies not
withstanding.
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APPENDIX C

Chronological Evolution of
Victoreen Containment High Range
Radiation Monitor
Qualification Program Status
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Time Frame

Victoreen Radiation Monitor Qualification Program

DLC Qualification Activity

1980

1981

1982

1983

1984

2103.1.7/2000M]

High range radiation monitor
procurement specification
prepared by ODLC. Victoreen
qualification testing was
underway.

Purchase order issued. Quali-
fication testing completed

but report was not immediately
issued. System designers

were concentrating on potential
noise and capacitive inter-
ference.

Radiation detector system
installed. Manufacturer's
manual specified + 36% of input
radiation system accuracy
accumulative at meter and + 28%
of input radiation system
accuracy analog output.
Decision to install a majority
of the cable as coax wire and
utilize an existing instrument
penetration was made,

Victoreen qualification test
report was made available. OLC
Evaluators recognized that the
unit was subjected to harsh
service conditions but did not
monitor a radiation source
simultaneously.

Testing completed for an identical

ynit at Indian Point 2 qualifiec
the radiation monitor for harsh
service condition while actually
monitoring a radiation source.

Nuclear [ndustry

Evolution

NUREG 737 TIM action item,
containment high range
radiation monitor system, was
required to be installed by
1/1/82.

Regulatory Guide 1.97, Rev. 2
permitted the high range
radiation monitor to be within
a factor of 2 of any given
reading.



'.

Time Frame

Victoreen Radiation Monitor Qualification Program

DLC Qualification Activity

1985

1986

1988

2103.1.7/2000M]

DLC evaluated the high range
radiation monitor for revised
MSLB peak temperature.

NRC EQ audit raised the issue

of potentially high leakage
current existing during design
basis event conditions where

the twisted shielded pair cable
was installed. DOLC believed
that the shielded twisted pair
arrangement was not a signifi-
cant concern because its length
of run of previously tested
Brand Rex cable was relatively
short and that coaxial cables
had indeed been installed for
almest all of the cable run
inside the containment. Separate
DLC EQ files had qualified the
Brand Rex instrument cable, the
Viking penetration, and the
Raychem splice. At this point
in time, DLC was convinced that
the components in the as-config-
ured system were similar enough
to what had been qualified to
represent a qualified radiation
monitor system, however, the
amount of inaccuracy that could
be incurred wis not appropriately
addressed.

DLC decided to install mineral
insulated triaxial cable from
the radiation monitor on through
the electrical penetration to
improve the system's reliability
and accuracy.

Mineral insulated triaxial cable
system installation was compieted
during the sixth refueling outage.

Nuclear Industry

Evolution
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Safety Perspective - High Range Radiatlon Monitors

The qualification deficiency of the BV1 HRRM would
have caused the monitors to respond up-sceale to a HELB
regardless of whether there was a degraded core
condition or not., This was due solely to the fact
that the applied voltage of 500V in conjunction with
the reduced insulation resistance of the cable would
have acted to provide sufficient current output to
effectively shunt the current output of the detector.
The detectors current output starts at 10”°'1 amps

and spans /7 decades .

Although this review is geared towards the
anticipated detector response, the conclusion would
similarly apply to a low or divergent reading betweaen
the HRRMs . My raeview will cover operator diagnostics
and mitigation of a HELB and subsequent use of the
information for event classification and providing

protective action recommendations.

Emeaergency Procedurs E~-0 is entered on four

conditions:

- Rx trip
- SIS
- or conditions dictating a need for these ESF

circuits to Aactuate.



g -

The inditial operator monitoring of the High-Range
Fadiation Monitors (HRRM) is procedurally required on
step 24 of E-O which is entered on a reactor trip or
mafaty injection. Step 24 requires the opera“or to
check 1if the RCS is intact oy monitoring I1f the
containment radiation is consistent with pre-event
values and also clrecking that containment pressure and
sump level are connoistent with pre-event values. - % 4
any of these three indications indicates a positive
response, then the operator is directed uto E~1 for a

loss of reactor or secondary coolaont.

Step 4 of E~-1 has the operator determine if the
fault is in the reactory coolant system . secondary
system by monitoring for a depressurized steam
generator or any steam generator pressure decreasing
invn an unconurollad manner . If either of these
conditions exist, the operator then transitions to E-~2
for faulted steam goneratovw isolation; otherwise, the
operator remains in E~-1 for a loss of coolant

accident .

Therefore, an ‘nadequate respouse from the HRRM
would not, in itself, mislead the operator during the

diagnostic or mitigation phases of the LOCA.

The instrument response of the HRR®M s used,
however, in defining adverse containmen: conditions in
thae Emergency Operating Procedures. Thene criteria

Mre s
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- containment. pressure > S psig
or

-~ containment radiation > 10° R/FR
or

- integrated containment radiation > 10® R

wWhen any of these conditions exist, then the
operator is given more restrictive instrumentation
limits, for control purposes, to account for the
instrument errors associated with a hostile

containmeaent environment .

The indication from the HRRM is also used in the
site Emergency Preparedness Plan for event
cltassification and providing offsite protective action
recommendations . Thess» procedures, however, state
that individual radiarion monitor readings are to be
treated as symptoms , rather than definite evidence,
that a signiticant. release has ooccurrsead. Protective
action recommendations are basaod on an ovearall
assessment of plant conditions and not on any single
indication. As an example, the protective action
reconmmeandation procedure requires an assessment of the
following parameters to determine if actual or

imminent core domage is expected:

- RCS sample compared tc osre-~accident data

- RVLIS indicates that core was uncovered




- S CETC & 1200F

- ECCS aquipment status
- ”2 concentration in containment
- RM=219A,B (HRRM)

o RM~-201

The RM-201 and RM~202 radiation monitors arna
EENSCE R TS
providing backup information to that provided by

RM~-219A,B by use of a correction factor.

SGince the deficiencies anssociatod with the HRRM
would not affect operator response during a LOCA, orx
the subsegquent mitigation acctions in minimizing the
releasae, classification of the event, or providing a
proper protactive action recommendation, the equ ipment
daeficiency is not considered safety significant.

Since alternative monitoring was available duaring the
period that the technical specifications were in

affect, the technical requirements of the liconse were

fulful led. Kacant testing of the General Atomic HRRM
astablished that generic issues remain with the
qualification of these monitors at low smignal leavels

due to leakage currents or galvanic action in the
coaxial comnmnmections or cables. Therefore, the Reg.

Guide 1.97 accuracy requirements for the system



(aetector, cable, connections) cannot be met at lower

dose rates for any commercially available system.
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