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On February 22, 1993, a1 0144 hours, with the plant in Mode 1 &t 100% power, the “A™ steam
generalor atmosphenc steam dump vaive (AD\') failed open. The ADV fatlure caused the indicated
steam flow rate 10 decrease and the feedwater level control svstem o gutomaucally decrease feedwater
flow to the “A™ steam generator. thus decreasing the stenm generator water level The operators then
took manual control of the A" steam generator feedwater control valve in an effort 10 restore steam
generator water level. During the subseguent transient, the “A" steam generator water level increased 1o
the ngh Jevel setpoimt, causing the {eedwater control valve 1o sutomatically close and the water level 10
decrease. After the “A" steam generator feedwater control valve was reopened, excessive feedwater flow
rates caused the “B” main feedwater pump 10 automatcally trip on low suction pressure. resuling in an
automatic reactor tnp on low steam generator waiter level at 0151 hours. Operators then performed
Emergency Operauing Procedure EQP 2525, “Swandard Post Trip Actuions.”  Auxihary feedwater
automatically misated with no compheauons. All safery related eguipment responded as expected and
the unit was placed in a stable cundition.

During the subseguent plar.. swartup. on February 23, 1993, a1 2037 hours. with the plant in Mode 1 at
18% power, high vibrauon of several main turbine bearings reguired shutdown of the mam wrbine within
15 minutes. Reactor power was quickly recu-e4 10 approximatelv 14% power and the main turbing was
iripped at 2040 hours. Following the main turbine trip, the steam generator pressures increased. causing
the differential pressure between the mamn feedwater pump and the steam generators to decrease, and
conseguently decreasing the feedwater flow rate to the steam generators. Additonally, the operators
wer: watally concermned about overfeeding the steam generators, and stopped the automatic actions of the
feeaw ner control system and consequently onh partially opened the feedwater bypass control valves
When eam generator levels were observed 10 be decreasing. the feedwater flow rates were then
increased. Due 1o différences in the feedwater bypass valve positions between the two sieam generalors,
mire feedwarer flow was direcied to the “B"” steam generator and the “A" steam: generator water level
dil nat recover prior 10 reaching the low level trip setpoint. An aUlOmatic reagtor it on low steam
generator water level occurred at 2043 hours. Operators then performed Emerpency Operating
Procedure EOP 2523, “Swandard Post Trip Acuons.™  All safety related equipment responded as
expected and 1he unit was placed in & stable condition.

<& root cause of the aulomatic reacior tnip on low steam penerator water level on February 23, 1993,
was the automatic trip of the “B" mamn feedwaier pump on low suction pressure due Lo the high
feedwater flow rates bemng demanded to recover steam generator water levels

The cause of the intiating event on February 22, 1993, was the “A" steam generawor ADV failing open
The ADV fatled open when the spring attachment fitting broke at the poim where the spring attuches 1o
the mner diaphragm assembly. The break at the atntachment point resulied from & combination of
misalignment of the feedback spring and bending of the range spring attachmert (possibly during
installavion), and positoner vibration during normal plant operation. See Figure 1 for a diagram of the
ALY svalve positioner

The root cause of the automatic reactur trip on low steam peénerator water level on February 23. 1993,
wias msufficient feedwater flow 1o the steam generators for the existing reacior power Jevel. Several
contributmg factors were mvolved in this rool Cause

*  Foliowing the main turbine trip, steam generalor pressures increased, causing the differenual pressure
beiween the main feedwater pump and the steam generators 1o decrease. and conseguently
decreasing the feedwater flow rate 1o the steam generators.
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*  Subsequent 1o & turbine trip signal, the main feedwater regulating valves amomatically close, and the
feedwater regulating bypass valves aumomatcally open 10 approximately 75%. The operators were
initially concerned about overfeeding the steam penerators, and stopped the automatc actions of the
feedwater control svstem and consequently only partally opened the feedwater regulating bypass
valves. When steam generator levels were observed 10 be decreasing. the feedwater flow rates were
then mmcreased. Due to differences in the feedwater bypass valve positons between the two steam
generators. more fecdwater flow was directed to the “B" steam generator and the “A" steam
generator water level did not recover prior 10 reaching the low level trip setpoint

A contribuling cause 10 both evenis was an unfanmuliarity by the operators 10 feedwater transiens involving
the new steam penerators. During licensed operator training on the new sieam generators, the operators
were informed that the wansuient water level response of the new steam generators would be more stable
when compared 1o the onginal steam generators. Thit statement 15 correct for water levels greater than
50%, but i ncorrest for water levels less than 50%, where the leve]l changes are much more rapid and
more indicative of the response observed on the onginal sieam generators.

The cause of the high mamn turbine bearing vibrauon J spéars to be a turbine “rub. ™ The turbine was
placed on the turning gear and was restarted on February 24, 1993 with no problems

Analysis of Event

These events are being reporied pursuamt 1o the requirements of Paragraph 50.73(a){(2)(iv). reporting any
event or condiion that resulted in manual o7 automanc acwuation of any Enpineéred Safety Feature
Svstem

There were no safety consequences from these reactor tnp events. All safety related eguipmemt
responded as expecied and plamt operators executed applicable Emergency Operating Progcedures
accordingly

The valve positioner for the “A" steam generator ADV was replaced and the feedback spring was
realigned. The vaive positioner for the “B” sieam generator ADV was replaced. and the as found
feedback spring alignment was sausfactory.

Operator <hitt briefings were conducted to provide informaton on the observed steam generator level
response during the transiem condimons. The water level response for the new steam penerators, which
were instalied during the previous refuehng outage. 8 as follows

® For indicated meam generator water levels greater than 50% (moisture separator region), the
indicated level changes are siower when compared to the onginal steam penerators.

® For indicated steam generaior water levels less than 30% (downcomer région), the indicated level
changes are the samg as the onginal ste”  peneralors.

®  For indicated steam generator water level: in the downcomer region (Jess than 30%), the indicated
ieve] changes are ignificantly fasier as compared to changes in the moisture separalor region
(greatey than 50%)
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Addiional acuons implememed 10 prevent recurrence were as follows

a) The ADV Positioners have been added onto the Production Maintenance Management Svstem
PMMS) and will be replaced every oulage

b) Al licensed operators have received specific classroom wraining on the constracuoen of the new stean
generators with emphasis placed on how the differences between the old and new steam penerators
will affect level respense

In addition. specific classroom training on Main and Auxihary Feedwater Controls emphasizing
steam generator response has been received by all licensed uperators and associaed simulator
training has been received by all except one licensed operator. The simulator mode! has been

to represent the changes in Jevel control which resulted trom the replacement of the steam
generators. Normal/routine simulator raimng wall further enhance the operalors’ response 1o level
transients

The final operator 1§ scheduled 10 receive the specific simulator traming during the month of July

The combmation of the classroom and simulator training will provide the operators with the
necessary Knowledge 10 acourately controi level in the new steam generators
ggtians v‘,‘;yrv*:j'w'm

Simtilar LERS: 87-12, §7=11, §7-08, K702

E1IS Codes for referenced components

. Atmuosphenic Steam Dump Valve: SB-PCV-C633
* Feedwater Control Valve: SJ-FCV-(Cg33
. Mam Feedwater Pump: S§]J-P-1073

. Mamm Turbine: TA-TG-GUR4

a4 Wit FAamimnnart failed . b -
T..'_. ICLHOWINE component 1aieG Surng LS eve

Armospheric Steam Dump Valve Positioner

Manufacturer: Moore Industries
Model: 12372-74GS10GC

ELliS Code: SB-00OR3-\422

NRC Form 360

i€ -89



NRC
&8¢

Forrm 35664

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

U8 NUCLEAR REGULATORY COMMISSION

n&‘}u 101

APPROVED DMEB NC. 3180-0104
EXPIRES 4/30/82

Estimates burder per respanse 10 cOMply with this
ntormation coltection reguest SC O nrs.  Forward

COMMBNTS fBPATYIng burder estimale 1o the Recoros

anc ‘iepcf's Managemen! Sranct U S Nuciaar
Commission. Washi »x; tor 0658, anc 1o

e Paper w * kao.: tior Peojec (3 CtHioe o

Via=age™men! sno &.n,ge ugav'w;!.- DL 20503

INPUT
DIAPHRAGM
ASSY.

POINT OF

RANGE SPRING

BREAK

SPAN _—"

FACILITY NANME DOCKET NUMBER (2 LER WUMBER 16 . PAGE 13
) Tl waseen | | MaeR
'\Lh\;unc Nuclear Power Station
Lo JHLUELBELEEREINE 0]12] 0y 3 jOF| 045
TEXT (# more space & requred use adotonal NRC Form 3664 s 7
DETECTOR .
NOZZLE ™SI ]
VALVE 1 PLUNGER 1

o | O

L i

PILOT VALVE
ACTUATOR RQD
ASSEMBLY

ADJUSTMENT /
RESSURE
ZEROD -.mvu' PRESSURE PINBaOnE
ADJUSTMENT LEVEL ADJUSTMENT
Figure 1
Atmospheric Steam Dump Valve Positioner
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