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Gentlemen

This letter forwards Licensee Event Report 93-004-00 required to be submitted within
thirty (30) days pursuant to 10CFRS0.73(a)(2)(iv)

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

FOR: Stephen E. Scace
Vice President - Millstone Station

ynes ©
‘it 1 Director

BY: Harrg F.
Millstone

SES/RAB s
Attachment: LER 93-004-00

ce:  T. T. Martin, Region 1 Administrator
P. D. Swetland, Senior Resident Inspector, Millstone Unit Nos. 1. 2 and 3

G. 8. Vissing, NRC Project Manager, Millstone Unit No. 2
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On February 22, 1993, at 0143 hours, with plamt m Mode 1 at 100% power, the YA" steam generator
atmpspheric steam dump vab e (ADV) failed open. During the subseguent transient plant conditions, the “B"
i i on low suction pressure, and an amomatico readtor BIp on low steam
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1. ST (Y {
On February 22, 1993, at 0144 hours. with the plant in Mode 1 at 100% power, the “A” sieam
generator atmasphenc steam dump vaive (ADV) failed open. The ADV failure caused the indicared
stearn flow rate to decrease and the leedwater level control system 1o amtomatically decrease feedwater
flow to the “A" steam generator, thus decreasing the steam generator water ievel. The operators then
wok manual conwol of the "A" qieam penerator feedwater control valve in an effort (o restore sleam
' generator water level. Durning the subseguent wransient, the “A" steam penerator water level increased 1o
the high leve! setpoimt, causing the feedwater conwol valve 10 amomatically close and the water level w0
decrease. Aftér the "A" steam generator feedwater control valve was reopened, excessive feedwater flow
rales caused the “B™ main feedwalcs pump to automatically trip on low suction pressure, resulting in an
agtomaiic resclor wip on low steam generator water level at 0151 hours. Operators then performed
. Emergency Operating Procedure EOP 2528 “Standard Post Trip Actions.”  Auxiliary feedwater
auomatically imtiated with no complications.  All safety related eguipmen responded as expected and
the unit was placed m a stable condition.

-

During the subsequem plant startup. on February 23, 1993, at 2037 hours, with the plamt in Mode 1 at
18% power. high vibration of several mamn turbine bearings reguired shutdown of the main turhine within
15 minutes, Reacior power was quickly reduced to approximately 14% power and the main turbine was
tripped st 2040 hows Foliowing the main turbine trip. the steam generator pressures increased, cousing
the differential pressure between the main feedwater pump and 1he steam generaiors to decrease, and
conseguently decreasing the {eedwater flow rate 10 the steam generators, Additionally. the operators
were mitially concerned abow everfeeding the steam generators, and stopped the amomanc atuons of the
feedwater control system and conseguently only partally opened the feedwater bypass conwrol valves.
When steam pgenerator Jevels were observed 10 be decreasing, the feedwater flow rates were then
mcreased. Due 10 differences in the feedwiter bypass valve positions between the iwo steam generators,
maore feedwater flow was directed 1o the "B” steam pgenerator and the A" steam generator water level
thid not recover prior to reaching the low Jevel wip setpemt. An autpmatic reactor trip on low steam
generator water level occurred at 2043 hours. Operators then performed Emergency Operating
Procedure EOP 2325, “Swandard Post Trip Acuions.”  All safety related equipment responded as
expected and the unit was placed In a stable condition

1. Cause of Event
The root cause of the awromanc reacior irip on low steam penerstor water level on February 22, 1963,
i £

was the automatic wip of the “"B" main fesdwater pumip on low suction pressure due w the high
feedvaler fiow ruces being demanded to recover steam generalor waier levels.

The cause of the initaung event on February 22, 1993, was the “A" steam generator ADV failing open
The ADV failed open when the spring attachment fitung broke at the point where the spring attaches (o
‘. the inner diaphragm assembly. The break at the attachmem pont resulted from & combination of
msalignment of the feedback spring and bending of the range spring attachment (possibly during
installavon), and pesitoner vibrauon during normal plant operation. See Figure 1 for 2 diagram of the
i ADV valve positioner

The root cause of the automatc reactor wip on low sieam penerator water level on February 23, 1993,
was msulficient feedwarer flow to the steam generators for the existing reacior power level. Several
comributing factors were involved in thig roor cause:
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*  Following the main turbine trip, steam generator pressures increased, causing the differential pressure
between the mam feedwaler pump and the steam generators to decrease, and conseguenth
decreasing the feedwater flow ralg 1o the steam generaiors.
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*  Subseguent 1o a wrbine trip signal, the main {eedwater regulaung valves antomaucally close, and the
lesdwater regulating bypass valves automaticaliv open 1o approximately 75%. The opérators were
mitially concerned sbow overfeeding the steam generators. and stopped the awomauc getions of ithe
feedwater comtral system and consequently only partialiv opened the feedwaler regulating bypass
valves, When steam generator levels were observed 1o be decreasing., the feedwarer flow rates were
then mcereased. Due 10 differences in the feedwater bypass valve positions between the 1wo steam
generators, more feedwater flow was directed to the “B” sieam generator and the A" steam
generator water level did not recover prior to reaching the low level wrip setpoint.

A contriboung cause 1o both events was an unfamiliariy by the operators to feedwalér transients involving
the new sieam generators. During licensed operator wraming on the new steam generators, the operaiors
were informed that the transient waler leve! responise of the new steam generaiors would be more siabie
when compared to the ongmal steam genetators. This statement 15 correct for water levels greaver than
50%%, but 15 incorrect for water levels less than 50%, where the level changes are miuch more rapid and
more indicative of the response ‘observed on the origina! steam penerators.

The cause of the high main turbine bearing vibration appears 10 be a wrbine “rub.” The wrbine was
placed on the wrning pear and was restarted on February 24, 1995 with no problems

These events are being reporied pursuant 10 the requirements of Paragraph $0.73{a)(2)(iv}, reporting any
event or condivon that resuited in manual or automatic actuation of any Engineered Safety Feawure
System

There were no salely consequences from these reactor trip events. All safewy related eguipment
responded &5 expecied and plani operaiors executed applicable Emergency Operaung Procedures
accordingly

Orrec |’\_|" a!“!’n

The valve positioner for the “A” steam generator ADV was replaced and the feedback spring was
reabgned. The valve posivoner for the “"B" steam generator ADV was replaced, and the as found
feedback spring alignment was satisfacion

Operator shift briefings were conducied to provide mfarmation on the observed steam generatar level
response during the transient condiions.  The water level response for the new sieam generators; which

were installed dunng the previous refueling owlape, is as follows

¢ For indicated steam penerator water levels gréater than 50% (moisture separator regien). the
mdicated level changes are slower when compeared 10 the original steam generators,

*  Forindicated steam generator water levels less than 30% (downcomer region), the indicated level
changes are the same as the orignial sieam generators

*  For indicated sieam penetator water levels in the downcomer région (Jess than 50%), the indicated
level changes are sipmficantly faster as compared 1o changes in the moisiure separator region
(gremer than 50%)

Actons planned to prévenl recurrence are

(2) To establish more frequemt replacement schedules for the ADV positoners.

(k) To provide additional operaior training on steam generator lével comrol. Speeific simulator training
will provide the operators with enbanced skills 10 respond 16 leedwater system Iransient evenis,
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Figure 1

Atmospheric Steam Dump Valve Positioner
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