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U.S5. Nuclear Regulatory Commission
| Cocument Control vesk
! Washington, D.C. 20555

May 8, 1992

Subject: McGuire Nuclear Station Unit 2
Docket No., 50-370
Licensee Event Report 370/92-06

Gentlemen!

Pursuant to 10 CFR 50.73 Sections (&) (1) and (d), attached is
Licens=e¢ Event Repor: *70/92-06 concerning a Unit 2 Reactor Trip.
This repert s being witted in accordance with 10 CFR 50.713
(a) {(2) (4v). This ev. . 18 considered toc be of no significance
with respect to the health and safety of the public,

Very truly yours,

7N

T.C. McMeeki
TLP/bch
Attachment

xc: Mr. S$.D. Ebneter
Administrator, Region II
U.§. Nuclear Regulatory Tommission
101 Marietta St., NW, Su.‘.e 2900
Atlanta, GA 30323

INPO Records Center
Suite 1500

1100 Circle 75 Parkway
Atlanta, GA 30339

Mr. Tim Reed

U.S. Nuclear Regula.otry Commission
Office of Nuclear Reactor Regulation
washington, D.C. 20535

Mr. P.K. Van Doorn
NRC Resident Inspector
McGuire Nuclear Station
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TIML4) Unit 2 ExperiefiCed a Turbine / Reactor Trip Due To Eguipment Failure and an Unknown.
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On April 9,1962, at 1303, Unit 2 experienced a transient which resulted in a Reactor
Trip from 100 percent power. Pressure transm, ter, 2CMPTS190, which controls vaive
ICM-58, Condensate Cooler Bypase, failed low on a high differential pressure causing
valve 2CM-58 to close. Condensate Booster Pumps A and C were in service and tripped on
emergency low pump sucticn pressure, Hotwell Pump B automatically started, Condensate
Feedwater Pump Turbines (CFPT) A and B tripped upon lose of all Condensate Booster
pumps. Generator Load Re ection Bypase Control Valve 20M-420 did not adequately
modulate as Condeneate Booster Pump euction header pressure decreased, The loss of
poth CFPTs resulted in a Turbine Generator trip and subseguent Reactor trip. Unite 1
and 2 were in Mode 1 (Power Operation) at 98 and 100 percent power, respectively, at
the time of the event. Plant equipment responded as required and Operations personnel
implemented procedure EP/2/A/85000/01, Reactor Trip or Safety Injection, and stabilized
unit 2 in Mode 3 (Hot Standby). This event is assigned causes of Equipment Failure and
Unknown. The 4 hour notiflication wae made to the NRC at 1518, on April 9, 1992, in
accerdance with procedure KP/U/A/5700/10, NRC Immediate Notification Requirements, The
failed pressure transmitter was replaced,
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EVALUATION:
rackground

The Condensate (CM) system [EII£:8D! takes condensate from the Condenser [EIIS:COND|
Hotwell, purifies it rtu meet water chemistry specifications, he«*s it to improve the
thermal cycle effjclency, and delivers it to the Main Feedwater (CF) system [EII5:8J] tor
makeup to the Steam Generators (5G) [EIIS:1EC].

pifferential pressure tranemitter (DPT) (EI1IS:PDT) JCMPTEIP0 monitors Stator Cooling Water
Heat Exchanger [EIIS:HX) differential pregsure and sends a signal to the computer
[E1IS:CPU). An annunciator (EIIS:ANN] alarm [(EIIS:ALM] is given on iow pressure. During
normal power operation, two Hotwell Pumps (HWPS) are in service, with the third HWP in
standby. The standby HWP ia started on low-low pressure sigrali which is aleo sent o tue
Operator Aid Compuier (OAC) (EIIS:ID] and eve~ts recorder. The Condensate Booster Pumps
(CBPs) (E11S:P) are tripped when I of 3 presscre s-itches [ET118:P8) indicate emergency low
suction pressure following a 50 second tinme delay, and another pignal is sent to the
events recorder. A signal is also sent to bypass valve [KIIS:V)] 2CM-420, Generator lLoad
Rejection Bypass Control Valve, which during normal cperation ie closed, but will modulate
to maintain CBP suction header pressure above the desired setpoint, To prevent Unit 2
from tripping during a load rejection, valve 20M-420 must modulate cpen to allow added
condensate supply flow to the CBFs.

The Main Feedwater (CF) system [EIIS:8J) takes the treated CM system water, heats it
further to improve the plant the.mal cycle efficiency, and delivers it at the required
flow rate, pressure, and temperature to che 5Gs for makeup.

The CF system uses 2 turbine [EIIS:TRB| driven feedwater pumpe (CFPT) designated as A and
B. Each CFPT will trip when 2 of 3 suction pressure switches detect a low-low suction
pressure signal or lose of all CBP. At > 56 percent Turbine Generator [R118:TC] load, the
loss of either CFPT will iritiate a Turbine Generator runback signal. An wutomatic Main
Turbine trip ies initiated on the loss of both CFPTs,

I1f a Turbine trip occurs above approximately 48 percent Reactor (EIIS:RCT] power, the

Reactor protection interlock, P-8 permissive, ensures that an automatic Reactor [EITIS:RCT]
trip will be initiated.

Description of Event

On April 9, 1992, at approximately 1303, Operaticns (OPS) Control Room (CR) [EIIS:NA]
rsonnel received an alarm from Annunciator 2AD-8, window D-6 indicating a low CBP
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suction header pressure. The Reactor Operator at the Contrels (ROATC) referenced the OAC
graphic display for the CM system, The OAC reflected a CBP suction header pressure of 52
peig and decreasing. CBP® A and C were in service at the time. A low-low suction hegder
pressure alarm folluwed by an emergency low suction header pressure alarm was rec #ived,
The ROATC verified that HWP B, had automatically started, and was running. He agair
referenced the CAC and nopted a4 CBP inlet pressure of 27 peig., At 1303:58 CBPs A and C
tripped on emergency low suction pressure., CBP B, which had been in #tandby,
sutomatically started, The ROATC ssked the Balancr of Plant Oper..or (BOP) to verify that
valve JCM=420 was cpen. The ROAIC noted that the status light for valve 2CM-420 indicsted
the vaive was closed. The BOF reported that the manual loader for valve 2C0M-420 was
rositioned in ite norrally full open position., The loss of the CBPs caused the tripping
of CFPTe A and B, which in turn resulted in tripping the Turbine Generator. Hecause the
Turbine tripped at » 48 percent full power, the P-8 interlock disengaged the Unit ¢
Reactor Trip breakers at 1303.%59, At 1304, CR personnel manuaily exercised the Reactor
Trip breakers, implemented procedure EP/2/A/5000/01, Reactor Trip or Safety Injection,
and stabilized the Unit in Mode 3 (Hot Standby).

Conclusion

This event is assigned a cause of Equipment Failure/Malfunction because DPT 2CMPTE130
failed causing a low pressure signal to be generated on a high differential pressure, The
failure caused a "close" signal to be sent to valve 2CM-§8, Condens~te Cooler Bypasa,
which regulates the Lypass flow arvund the Condensate, Generator Stator Water, and
Hydrogen Coolers [EIIS:CLR|. As 2CM-58 closed, a low and emergency low CBP suction header
pressure alarm was generated. HWP B, which had been in standby, automatically started as
condensate flow to the CBP suction header decreased. After a 50 second time delay, CBPs A
and C tripped on emergency low suction pressure. CFPTe A and B tripped upon the loss of
CBPs A and C. When CFPTe A and B tripped and because the Turbine Generator was operating
at > 56 percen* load, a runback signal was generated. The runback caused 2CM-420 to open
and CBP B automatically started. Additionally, the tripping of both CFi'Te resulted in an
automatic start of the Auxiliary Feedwater (CA) pumps and a Main Turbine Generator trip
signal was generated., Gecause the Unit was operating at > 48 percent Reactor power when
the Turbine Generator tripped, a Reactor frip was initiated by the P~8 interlock.

2CMPTS190 is an ITT Barton, Model 273A Cifferential Pressure Transmitter. Identification
of the failed component was performed by OPS personnel who surmised the problem was
between the HWP and CBP. Three suspect components are in this flow path: (a) valve 20M-
88, {(b) the Gland Steam Condenser differ»ntial pressure valves, and (¢) the Polishing
Pemineralizers. OPS personnel proceeded to valve 2CM-58 and requested CR personnel to
close valve 20M-420. A decrease in suction flow wae noted. OPS personuel then opened
valve 2CM-57, bypaes around valve 2CM-58, and noted that the CBP suctiun header pressure
increased, Thisg indicated that valve 2CM-58 was closed., The failure was traced to DPT
2CMPTS5190., Instriment and Electrical (IAE) perscnnel examined the component but were
unable to determine the exact failure mechanism. During the initial post tri
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investigation, IAE personnel attempting 1o calibrate 2CMPTS190 noted that the transmitter
would only acoept a 12 pound signal pefore failing iow. The normal operating signai range
i® 3-18 lbs:. IAE technician A attempted to increase the ocutput by pressing the f{lapper

against the nozale. The signal did not increase to 15 1lbe. as expected. The techniclar
then placed his finger over the nozzle and an immedidte indrease in pressure was noted.
This would indicate that some portion of the instrument air that ia normally deflected by

the flapper to modulate valve 2CH-58 wae escaping in an uncontrolled manner.

Conversations with the Component Engineering personnel and IAE techniclians who performed
the field examination of 2CMPTSIS0 indicated that a amall “chip" immediately adjacent
the transmitter noggle orifice was noted. It is theorized that this indicaticon could have
permitted sufficient air to leak by tc cause the flapper portion of the transmitter tao
interpret this signal ae an increase in differential pressure. Sensing an increase in
differential pressure, JCMPTS190 sent an "open' signal to valve 20M-58 in an effort to
direct less condensate through the Stator Coolers and decrease the differential pressure.
The flapper continued to exert downward pressure on the nozzle, as a result of the leak by
air, sending more control air to open valve 2CM-58 further. The downward pressure of the
flapper reached a point that normally would equate to a full open valve position. When
this position was passed, the instrument air coupled with the leak by air caused a
deflection of the flapper. This deflection allowed an excessive amount of instrument a.r
to escape from the nozzle. This was interpreted bv the transmitter as an extremely low
differential pressure acrose the Stator Coolers and a "close" eignal was eent to vaive
2CM~58. The immediate closing of valve 2CM-58, resulting from this signal, caused the
diversion of all condensate flow to the Condensate, Stator, and Hydrogen Coolers, thuse
decrrasing CBP suction header pressure., The decrease in CBP suction header pressure was
the initiating event.

This scenario was tested at the McOuire Nuclesr Technical Training Center on April 30,
1992, with an identical ITT Barton Transmitter, The teet indicated that the transmitter
woul'd fail in & like manner under the conditions described above.

A cause of Unknown, Possible Inappropriate Action is alsc assigned to the event because
the air filter regulator [(EIIS:AFRG] for valve 20M-420, Generator Load Rejection Bypass
Control Valve, had no nutput control air. Valve ZCM-420 is controlled by electrical to
pneumatic converter [(EIIS:CNVR| 20MEP4200 and pressure regulator [EIIS:RG) ZCMPR4200, to
maintain the desired CBP suction pressure. Solencid valve [EIIS:PiV] 2CMSV4200 is
energized by a load rejection signal to allow the control of valve 2CM~420 by the manual
loader in tre CR. This allows the Unit to endure a transient during load rejection by
maintaining adequate feedwater flow. Normally, as CBP suction header pressure decreases,
valve 2CM-420 modulates to stabilize the header pressure. Subsequent post trip
investigation noted that although the input air for the air regulator for valve 2C0M-420
was normal, there was no indication of control air output. With no fontrol air output,
valve 2CM-420 could not respond to the decreasing CBP header pressure as designed. Upon
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receipt of the runback signal, generated by the CFPT trip,; control of valve SCM-420 was
automatically shifted to the manual loader in the CR. The manual loader is maintained .n
the full open position., The “open’ signal generated by the runback was sent to va.ve JOM
420 through the manual loader in the CR and valve 2CM-420 responded corvectly and began !
supply cendensate flow to the suction header.

THis investigation examined the egquipment histories of valve 20M-420 and its associated
components but found no evidence that the 0 percent control air output was related to any
previcus maintenance work performed on the controlleér or sssocliated components.
Discussions with IAE personnel performing the fileld investigation ruled out inadvertent
positioning by personnel, or migpositioning as the resalt of system conditions, i.&.
vibration. No appare’ t damage of the fllter alr reguliator {2CMPR4200) that would account
for “Le O percent air output was noted in the preliminary examination. The © ponent was
examined by the Metallurgy Laboratory for evidence of internal failure. No evidence of
internal failure was noted.

A review cf the Operating Experience Program data base for the 24 nonthe prior tc this
event revealed five Reactor tripe attributable to eguipment failure. These events are
detailed in Livensee Fvent Reports (LERs) as follows:

1) 370/92-04 - Unit 2 Tripped due to a falled valve poaitioner and possible
installacion deficiency,

2) 370/91-07, Manual Reactor/Turbine trip due to axial flux differencs
approaching Technical Specification limit with no ability to move rods.

3) 370/91-12, Unit 2 Reactor Tripped due to Shutdown Bank C dropping.
4) 169/90-27, Reactor/Turbine trip occurred on an SSPS general warning.
5) 3170/91-01, Reactor Trip occurred due to a loss of offeite power.
Therefore, this problem is considered to be recurring. The corrective actions formulaced

for the LERs above were specific to the individual events and affected equipment and would
not have precluded this event.

CORRECTIVE ACTIONS:

Immediate: 1) OPS CR perscnnel manually exercised the Reactor Trip breaxkers,
implemented srocedure EP/2/A/5000/01, and stabilized the Unit in Mode 3.
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Subsequernt: 1) Work Reguest 147286 was generated and DPT 2CMPTEL190 was replaced. ‘
: . . ! A |
<) Work Reguest 1468385 was gererated to (nvestigate vaive JCM-420 to |
determine the cause =f 0 output control alr.
3) The alr controliler for valve JCM-420 was éxamined by the Duke Power

Metallurgy Laboratory to determine the possibility of internal failure. |

4 DPT 2CMPTS190 wae examined in an effart to determine the failure
mechanliam,

%) OPS peracnnel notified the NRC of the avent at 1518 in accordance witn
procedure RP/O/A/8700/10, NRC Immediate Votification Reguirements.

Planned: 1) OPS will identify balance »f plant valves important to unit reliability |
and determine & desired failsafe position.

2) Component Engineering perscnnel will evaluate the feasibility of
reconfiguration of control loops to achieve the fallsafe powition
desired by OPS.

3 OPS will develop a periodic iepection of valve 2C =420 and its
"
associated component® to verifs operability, b

SAFITY ANALYS'S:

An analysis of tranaients and accidents postulated (e.g. Turbine Trip, Loss of Normal
Feedwater Flow) which could result in a reduction of the capacit of the seccndary eystem
to remove heat generatod in the Reactor Coolant Syetem [EIIStAB) ie presented in Section
15,3, Decrease In Heat Pemoval By The Secondary System, of the Final Safety Analysis
Report (FSAR). For a Turbine trip event, discussed in Section 1%.2,0 of the FSAR, the
turbine stop valves close rapidly on lecss of trip fluid pressure ncthatod by one of a
number of possible turbine vrip signals as described in Section 10.2. 9 pf the FSAR. The
automatic steam dump system would normally accommodate the excess stean generation.
Reactor coolant temperatures and pressure do not significantly increase 1f the steam dump
system and pressurizer pressure control system are functioning properly, If the turbine
condenser were not available, the excess steam generation would be dumped to the
atmosphere and main feedwater flow would be lost., For thie situation, feedwater flow
would be maintained by the CA system to ensure adequate residual and decay heat removal
capability. Should the steam aump system fall to cperate, the steam gensrator safety
valves may lift to provide pressure control.
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Since 1970, the American Nuclear Society (ANS, classification of plant conditiens has besn

used which divides plant conditions into four categories in accordance with anticipated
freguency of ocourrence and potential radiological conseguences to the public. A Turbiae
trip is classified as an ANS Conditien Il event, a fault of moderate freguency. A luss of

normal feedwater ie classified as an ANS Condition 11 event, a fault of moderate
frequency, also,

The ices of normal feedwater anaiysis (Sectien 18.2.7.2 of the FSAR) is performed to
demonstrate the adeguacy of the Reactror protection and Engineered Safeguardes Syetenm (e.g.
CA) in removing long term decay heat and preventing excessive heatup of the NC aystem with
poseible resultant NC overpressurization cor loss of coolant. Following a lose of norral
feedwnater, CA is capable of reficving the stored and residual heat, thus preventing either
overprassurization of the NC aystem or lose of water from the Reactor core, and returning
the plant to a stablilized condition, Aleso, for a loss of normal teedwater, tne sueam dump
te the condenser i¢ assumed to be loat, heat removal from the secondary eystem then ocours
through the steam generator power operated relief valves or safety valves. Since no fuel
damage is postulated to occur, radiological conseguernces resulting for this transient
would be less severe than the steamline break accident analyzed in Section 15.1.5.3 of vhe
FSAR.

The Unit responded to the Reactor trip without any significant problems. ..l primary and
secondary system parameters were at their approximate no load values 30 minutes after the
trip,

The Main steam pressure did not reach the Main Steam Power Operated Relief Valve (PORV) or
Main Steam Code Safety Valve lift setpoints and the valves were not challenged. The
Reactor Coolant system pressure did not reach the Pressurizer (EIIS:PZR]) PORV or
Pressurizer Code Safety valve lift setpointe and the valvee were not challenged. Adequate
core cooling was maintained throughout this transient, and the Reactor Coolant system
boundary was not challenged. Emergency power and emergency core cocling were not required
in this event and were not actuated.

The health and safety of the public were not affected by this event.

ADD ITIQQ.\L INFORMATION
Sequence of Events:
TR - Trip Report
LB - Logbooke (SRO, RO)
ER - Plant Events Recorder

DATE Tive Event
4/9/1992

130358 Low-low and emergency low CBP suction header pressure alarm

o
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received. (ER,TR)
Standby HWP (B) automatically etarted. (ER,TR)
CBPe A and C tripped on low suction pressure (ER,TR)
CPPTs A and B tripped. (ER,TR)
Runback signal was generated. (ER)
Standby CBF (B) automatically started. (ER,TR)
Turbine Generator tripped. (ER,TR)
Unit 2 Reactor Trip breaker A opened. (ER,TR;
Unit 2 Reactor Trip breaker B opened. (ER,TR)
Motor Driven Auxlliary Feedwater Pump (MDAFWP) A started. (ER,TR)

W WP B started. (ER,TR)
furbine Driven Auxiliary Feedwater Pump started. {ER,TR)
Unit 2 Reactor Trip breaker A manually exercised, (ER,TR)

Unit 2 Reactor Trip breaker B manually exercised. (ER,TR)

OPS personne] notified NRC in accordance with procedure
RP/O/A/5700/10. (SRO).




