


Duke Power Company 2 Docket Nos. 50-369, 50-370C
McGuire Units 1 and 2 License Nos., NPF-%, NPF-17

received within the time specified in this Notice, an order or
demand for information may be issued as to why the license should
not be modified, suspended, or revoked, or why such other action as
may be proper should not be taken, Where good cause is shown,
congsideration will be given to extending the response time.

Dated at Atlanta, Gecrgia
this 12 day of June 1992



ENCLOSURE 2

LIST OF ATTENDEES
U, 8. Nuclear Regulatory Commission
J. Johnson, Deputy Director, Division of Reactor Projects (DRP),
Region II (RII)
E. Merschoff, Deputy Director, Division of Reactor Safety (DRS),
RII
A. Herdt, Chief, Reactor Projects Branch 3, DRP, RII
A. Belisle, Chief, Reactor Projects Section 3A, DRP, RII
P. VanDiyorn, Senior Resident Inspector, McGuire Facility, RII
T. Reed, Senior Project Manager, Project Directorate I1I-3, Office
of Nuclear Reactor Regulation
G. Jenkins, Director, Enforcement and Investigation Coord.nation
Staff (EICS), RII

B, Uryc, Senior Enforcement Specialist, EICS, RII
*J. Luehman, Enforcement Specialist, Office of Enforcement

*ihttended by teleconference
Duke Power Company

T. McMeekin, Vice President, McGuire Nuclear Station (MNS)
Herran, Engineering Manager, MNS

Curtis, System Engineering Manager, MNS

. Hall, Mechanical/Nuclear Engineering Manager, MNS

. Baxter, Operations Support Manager, MNS

. Gilbert, Safety Assurance Manager, MNS

. Spittle, Auxiliary Feedwater System Engineer
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AUXILIARY FEECWATER SYSTEM
DESIGN BASIS

ENSURE ADEQUATE HEAT TRANSFER FROM
THE REACTOR COOLANT TO THE STEAM
GENERATORS IF THE CONDENSATE/
FEEDWATER SYSTEM IS NOT AVAILABLE

MAINTAIN WATER LEVELS ABOVE THE
STEAM GENERATOR TUBES TO LIMIT
PRIMARY TO SECONDARY FISSICN
PRODUCT LEAKAGE

TWO MOTOR DRIVEN PUMPS (MDP)
OR
TURBINE DRIVEN PUMP (TDP)

REQUIRED TO MEET AUXILIARY
FEEDWATER SYSTEM (CA) FLOW
REQUIREMENTS.



AUXILIARY FEEDWATER SYSTEM
DESCRIPTION

COMPONENT DETAILS

. PUMPS ARE MULTISTAGE, HIGH HEAD, AND HAVE
CLOSE CLEARANCES

VALVES PROVIDE THE REALIGNMENT REQUIRED TO
TRANSFER TO THE SAFETY GRADE ASSURED SUPPLY
OF FEEDWATER

Pr"SSURE SWITCHES SENSE THE LOSS OF NORMAL
FEEDWATER WATER SUPPLIES AND INITIATE PUMP
SUCTION VALVE REALIC.WMENT

FEEDWATER SUPPLIES

AUXILIARY FEEDWATER SYSTEM IS REQUIR™D ONLY
WHEN THE CONDENSATE/FEEDWATER SYSTEM IS
NOT AVAILABLE

- CONDENSATE IS THE NORMAL AUXILIARY
FEEDWATER SUPPLY AND IS NON-SAFETY

- ALIGNMENT TO SAFETY GRADE ASSURED SUPPLY
ONLY OCCURS WHEN NORMAL SUPPLY IS DEPLETED

NUCLEAR SERVICE WATER (RN) IS TH: SAFETY
GRADE ASSURED SUPPLY

SWAPOVER FEATURE SENSES LOSS OF NORMAL
CONDENSATE SUPPLY AND PROVIDES REALIGNMENT
TO NUCLCAR SERVICE WATER (RN) SUPPLY



MOP 1A AND TDP | SUCTION SUPPLY
FROM NUCLEAR SERVICE waATER (RN)
DISCHaRGE HEADER 1A

MCGUIRE NUCLEAR STATION
AUXILIARY FEEDWATER SYSTEM
UNIT 1

4

HOP 1B AND TOP | SUCTION SUPPLY
FROM NUCLEAR SERVICE waTER ( RN)
DISCHARGE HEADER 1B

1Cal5a

1CABEA Y 1cania

i

A

IRN1628

TOP | SUCTION SUPPLY FROM
NUCLEAR SERVICE WATER (RN
DISCHARGE HEADET 1A ;
$SS SOuRCE T Ticasic
1Cat62C

(]

1CA1168B

1CA186

.

HOTWELL by
10A2

CONDENSATE STORAGE
Tanx A

ok
1Cat

UPPER SURGE TaNk E:J
10ne

{ wOP

S




MCGUIRE NUCLEAR STATION
AUXILIARY FEEDWATER SYSTEM
NORMAL A IGNMENT
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MCGUIRE NUL: ©  STATION
AUXILIARY FEEDWATER SYSTEM
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PROBLEM DESCRIPTION

PROBLEMS

EFFECTS

DISCOVERY OF AIR IN SAFE SHUTDOWN SYSTEM
(SSS) WATER SUPPLY TO UNIT 1 AUXILIARY
FEEDWATER (CA) PUMPS

AIR FOUND IN NUCLEAR SERVICE WATER (RN) TRAIN
1A AND 2A SUPPLY TO AUXILIARY FEEDWATER (CA)
PUMPS

CA PUMP OPERABILITY FROM NORMAL CONDENSATE
SUPPLY UNAFFECTED

CA PUMP OPERABILITY POTENTIALLY AFFECTED
FOLLOWING TRANSFER FROM NORMAL SUPPLY

AIR IN UNIT 1 SSS SUPPLY POTENTIALLY
AFFECTED CA TDP 1 AND MDP 1A AND 1B

AIR IN UNIT 1 AND 2 NUCLEAR SERVICE WATER
(RN) "A" TRAIN SUPPLIES POTENTIALLY
AFFECTED UNIT 1 AND 2 TDP AND MDP A

COMPLEX ENGINEERING EVALUATION OF POTENTIAL
FOR CA PUMP DEGRADATION AS A RESULT OF AIR
ENTRAINMENT FROM SSS AND RN SUPPLY
FLOWPATHS

CA PUMPS CONSERVATIVELY DECLARED
INCPERABLE
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SEQUENCE OF EVENTS

3/27-4/3 DISCOVERY OF AIR IN NUCLEAR SERVICE WATER
SYSTEM

ENGINEER DISCOVFRS AIR IN UNIT 1 SSS SUPPLY
ASSURED FEEDWATER SUPPLY

DISCOVERED DURING INSPECTION OF "STAGNANT
OR INFREQUENTLY USED FLOW PATHS" PER GENERIC
LETTER 89-13
LINE VENTED AS IMMEDIATE CORRECTIVE ACTION

- RE-VENTING REVEALS ADDITIONAL AIR
INFORMAL SEARCH FOR SUPPLY OF AiR BEGUN

- OPERATIONS PREPARES VENTING PROCEDURE
(TRAPPED AIR THOUGHT TO BE THE PROBLEM)

4/7-4/9 REALIZATION OF $SS SUPPLY OPERABILITY ISSUE
REVIEW OF VENTING PROCEDURE REVEALS
OPERABILITY CONCERN FOR SSS SUPPLY TO
TURBI!NE DRIVEN AUXILIARY FEEDWATER PUMP
- FORMAL OPERABILITY EVALUATION INITIATED

PERIODIC VENTING ESTABLISHED AS IMMEDIATE
CORRECTIVE ACTION

OPERABILITY EVALUATION EXPANDS TO
OPERABILITY OF AUXIL'ARY FEEDWATER SYSTEM
PROPER

- SSS-SUPPLY ISOLATED AS A PRECAUTION

SSS DECLARED INOPERAEBLE



SEQUENCE OF EVENTS (CONT'D)

4/8-4/30 SIMULTANEQUS INVESTIGAT NS OF PROBLEM 1
SYSTEMATIC SEARCH FOR AIR & AIR SUPPLY(S)

. PIPING LAYOUT AND EQUIPMENT REVIEW

WALKDOWN; SEARCH FOR IN-LEAKAGE; ADDITIONAL
VENTING

- EVALUATION OF DISSOLVED AIR RELEASE

. CONCLUSIONS:
AIR @ HIGH POINTS ON DIi£ CHARGE SIDE
NO IN-LEAKAGE
DISSOLVED AIR RELEASE IS SOURCE OF AIR

INVESTIGATION OF SSS SUPPLY EFFECT UPON PAST
OPERABILITY OF AUXILIARY FEEDWATER SYSTEM

- HYDRAULIC MODELING OF FLOW PATHS,
ASTESSMENT OF POTENTIAL FOR AIR ENTRAINMENT
AivD TRANSPORT

EVALUATION O CA PUMP REQUIREMENTS; PUMP
MANUFACTURER/DESIGNER REVIEWS

- REVIEW OF INDUSTRY EXPE: :ENCE/LITERATURE
CONCLUSION:
COMPLEXITIES PREVENT CONCLUSIVE
DEMONSTRATION OF FAST OPERABILITY; CA

TDP 1A AND MDP 1A AND 1B CONSERVATIVELY
DECLARE(D TO HAVE BEEN INOPERABLE



SEQUENCE OF EVENTS (CONT'D)

4/30-5/5 REALIZATION OF SIGNIFICANCE OF AIR/SINGLE
FAILURE INTERACTIONS - PROBLEM 2

ENGINEERING INITIATES REVIEW OF POTENTIAL
VULNERABILITY OF BOTH UNITS' CA TDP & MDP A
TO SINGLE FAILURE IN NUCLEAR SERVICE WATER
SYSTEM

REVERSE FLOW - LOSS OF CONDENSATE
FEEDWATER + LOSS NORMAL AUXILIARY
FEEDWATER SUPPLY + LOSS D/G COOLING
FLOW "A"

INCREASED PERIODIC VENTING BEGUN AS
IMMEDIATE CORRECTIVE ACTION

ADDITIONAL INVESTIGATION, TESTING, AND
FORMAL OPERABILITY EVALUATION BEGUN

TURBINE-DRIVEN PUMP (BOTH UNITS) ISOLATED
FROM "A" SERVICE WATER LINE AND DECLARED
INOPERABLE

72 HOUR LCO ENTERED

TD PUMP REMAINS AVAILABLE

ACTION PREVENTS SIMULTANEQUS
INOPERABILITY OF TD PUMP AND "A" MD PUMP

CONTINUOUS VENTING AND PROCEDURE CHANGES
IMPLEMENTED

TD PUMP RESTORED TO OPERABILITY

/2 HOUR LCO EXITED



SEQUENCE OF EVENTS (CONT'D)

5/4 UNIT | SHUTDOWN FOR S/G OUTAGE
65/20 UNIT 2 TRIPPED; ENTERED PLANNED S/G CUTAGE



ROOT CAUSE

RCOT CAUSE: DESIGN DEFICIEN.Y -
SYSTEM CONFIGURATION
AND FUNCTICNAL DESIGN
DEFICIENCY

EFFECT OF AIR COMING
FROM SOLUTION NOT
CONSIDERED IN DESIGNING
ASSURED MAKEUP SUCTION
TIE-INS



CORRECTIVE ACTION

INITIAL CORBRECTIVE ACTIONS
VENTING AT AFFECTED LOCATIONS

CONSERVATIVE MEASURE TO CLOSE
1CA161C TO ASSURE UNIT 1
AUXILIARY FEEDWATER OPERABILITY

TEMPORARY ISOLATION OF "A"
SERVICE WATER SUPPLY TO UNIT 1 & 2
TD AUXILIARY FEEDWATER PUMPS

SUBSEQUENT ACTIONS

INSTALLED CONTINUOUS VENTING
SYSTEM AT 1RN835 AND 2RN815 FOR
AUXILIARY FEEDWATER OPERABILITY

PROCED'URE CHANGES TO ASSURE RN
SUPPLY DURING REALIGNMENT TO
NUCLEAR SERVICE WATER POND




CORRECTIVE ACTION (CONT'D)

PARALLEL ACTIONS (COMPLETE)
EXTENSIVE ENGINEERING EVALUATION
VERIFICATION OF NO ADDITIONAL
AFFECTS OF AIR IN NUCLEAR SERVICE
WATER (RN)

COMPLETION OF VENTING REVIEW FOR
CA & ECCS PUMPS

VERIFICATION OF NO SIMILAR
PROBLEMS AT CATAWBA AND OCONEE

NOTIFICATION TO INDUSTRY VIA INPC




CORRECTIVE ACTION (CONT'D)

PLANNEL ACTIONS
SHORT TERM (COMPLETE BY 6/19/92)

PERMANENTLY INSTALL
CONTINUOUS VENT AT 1RN1060 TO
RESTORE £SS OPERABILITY.
PROCEDURE CHANGES TO PREVENT
AIR INTRODUCTION INTO SSS
SUPPLY

DEVELOP SERVICE WATER SYSTEM
VENTING PROCEDURE

LONG TERM (BEFORE EOC-8)

PERMANENTLY INSTALL
CONTINUOUS VENTS AT 1RN835
AND 2RN815




MCGUIRE NUCLEAR STATION
NUCLEAR SERVICE WATER SYSTEM
CORRECTIVE ACTION
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SAFETY SIGNIFICANCE

ABILITY TO VIEET CA SYSTEM DESIGN BASIS
AFFECTED

CA PUMP OPERABILITY WITH NORMAL
CONDENSATE SUPPLY UNAFFECTED

CONCLUSIVE DEMONSTRATION OF CA PUMP
OPERABILITY COULD NOT BE MADE -
CONSERVATIVE INOPERABLE CALL

IF AUXILIARY FEEDWATER SYSTEM IS
UNAVAILABLE THERE ARE TWO METHODS OF
COOLING:

1) RESTORATION OF CONDENSATE/
FEEDWATER SYSTEM

2) PRIMARY FEED AND BLEED



CLOSING REMARKS

PROBLEM DISCOVERED BY DUKE ENGINEERS
EXTENSIVE INVESTIGATION
ROOT CAUSE OF PROBLEM IDENTIFIED

CONSERVATIVE EVALUATION OF COMPLEX
OPERABILITY IMPLICATIONS

REVIEWS FOR SIMILAR PROBLEMS COMPLETE

PREVIOUSLY UNRECOGNIZED IN INDUSTRY
NOTIFICATION MADE VIA INPO

RN SITA SCHEDULED FOR 1992
OPERABILITY RESTORATION:

COMPLETE FOR SAFETY GRADE ASSURED
SUPPLIES

COMPLETE FOR UNIT 1 SSS SUPPLY BY 6/19/92
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