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On August 21, 1987 at 1755 hours with Unit 2 at approximately 2350 MW thermal 
(93!. power) the reactor scrammed on a low reactor water level signal of +8 
inches. The root cause of the event vas the failure of the 2A Feedvater 
Regulating Valve CFWRV). The stem and plug assembly of the 2A FWRV separated due 
to a fatigue crack. 

Corrective actions entailed replacement of the stem/plug assembly with a new 
welded stem/plug .. Also to prevent recurrence a new trim package incorporating a 
lighter plug that is less susceptible to fatigue cracking will be considered as 
replacement parts in the future. This decision will be made following the 
testing being performed on Unit 3 as a result of the 8/7/87 Unit 3 scram due to 
feedvater system oscillating. 

The safety significance tias minimal since all emergency core cooling systems were 
available, however, no actuation vasnecessary, the feedvater level control · 
system remained capable of manual control of reactor level at all times and the 
reactor scrammed at the specified conservative setpoint. Five (5) previous 
occurrences were reported by Licensee Event Reports 087-12 and #84-10 on Docket 
050249 and 087-23, 087-16 and 084-9 on Docket 050237. 
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PLAJIT AJlD SYSTEM IDKllTIPICATIOB: 

General Electric Boiling Water Reactor - 2527 llWt rated core thermal power. 
Energy Industry ldentif ication Syetem (KllS) code• are identified in the text ae 
[D) •. 

KVKl1T IDKllTIPICATIO&: 

Unit 2 reactor ecram during power operation due to low reacto~ water level 
resulting from an unanticipated cl~sure of the 2A Peedwater Regulating Valve 
(l'WRV). 

A. CO&DITIOBS PRIOR TO KVDTT:. 

Unit: 2 Event Date: August 21, 1987 
Reactor Mode: B Mode Bame: Run 

Bvent Time: 1755 hours 
Power Level: 93'. 

The 2A and 2C Reactor Feedwater Pumps (RFP) [SJ) were in service with the 
2A PWRV [SJ) controlling reactor water level in the automatic mode and the 
2B FWRV in the manual mode at 25!. open. The low flow FWRV was in the 
manual closed position. 

B. EVKHT DESCRIPTIO&: 

On August 21, 1987 at 1755 hours, with Unit 2 in the run mode with reactor 
power steady at approximately 2350 MW thermal (93!. power), with the 2A FWRV 
controlling reactor level in the automatic mode, the 2B FWRV in manual 
approximately 25!. open, and the low flow FWRV in manual closed, a low 
reactor water level scram was received as reactor level dropped below the 
+8 inch (+151 inches above top of active fuel) setpoint. Following the 
scram, it was discovered that the 2C RFP had unexpectedly tripped off. The 
Unit 2 Buclear Station Operator (&SO) inmediately restarted the 2C RFP. 
The 2C RFP operated as required, however the "RFP OH" alarm did not print 
on the alarm computer. Reactor water level va8 quickly restored and the 
unit placed into hot shutdown. After the scram signal was received it was 
noticed that the Isolation Condenser [BL] air-operated (AO) vent valves 
A0-1301-17 and 20 along with the recirculation sample [AD] valves A0-220-44 
and 45 were in the closed position. These valves are open during normal 
operation and should have remained open during this scram. Another problem 
noted was the loss of the inboard Hain Steam Isolation Valves (llSIVs) [SB] 
AC pilot solenoid light indication. The pilot.solenoid lights should have 
remained energized. During the post trip review control Room alarm typer 
revealed that a number of control rod [AA] motion alarms were printed with 
time stamps two minutes later than the time the scram aclually occurred. 
Although all rods had properly inserted into the core, the alarm printout 
indicated that many control rods .scrammed as required. 

While returning systems to normal, the Unit 2 High Voltage Operator (HYO) 
was unable to reclose the generator output Circuit Breaker (OCB) [IL] 2-7. 
During normal operation this OCB is closed in the circuit with the Unit 2 
main generator [EL]. Following a scram, the OCB will open to prevent 
motorizing the _ _generator. 

OF 0 18 
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C. CAUSI. OF KYD1T: 

This event is being submitted to comply with 10 CFJl 50.73 (a)(2)(iv) which 
requires the reporting of any event or condition that reaulted in manual or 
automatic actuation of an Engineered Safety Feature (.Tl], including the 
Reactor Protection Syatem. 

The root cauae of the low water level acram waa component failure of the 2A 
FWRV. IDlnediately following the scram, the 2A IWRV was cycled under 
direction of the Instrument Maintenance Department and no immediate 
problems were identified. Work Request ID68219 was imnecUately written t.o 
inspect and repair the 2A PWRV. Upon dismantling t.be 2A·l'VRv, the stem and 
plug were discovered to be separated. This separation allowed the plug to 
lower back into its seat blocking flow through t.he 2A PWRV. This caused 
the reactor level to drop rapidly until the scram setpoint of +8 inches was 
achieved. The valve plug and stem were examined by t.he Systems Materials 
Analysis Department (SMAD). An initial review determined that the failure 
was due to fatigue cracking of the valve stem at a point just above it.s 
connection to t.he valve plug. The valve stem/plug assembly had been in 
service for a period of 30 months at t.he time of the failure. Inspections 
of a stem/plug assembly from a Unit 3 FWRV revealed no indications of 
fatigue cracking after a similar period. The 2A FWRV stem and disc were 
replaced. 

The root cause of the 2C RFP trip could not be positively identified. 
Following the scram, a review of th.e Computer Alarm Log, the Scram Event 
Log and the Scram Results Log raised three concerns. These concerns are as 
follows: 

1) Interviews with BSOs indicated that the 2C RFP had tripped. However, 
flow had been indicated on the 2C pump until the high reaclor water 
level setpoint occurred tripping all the feed pumps. 

2) The 2A RFP flow decreased to almost zero when there was no indication 
that the pump had tripped. Additionally, the 2A RFP minimum flow valve 
opened. 

3) The computer alarms for "RFP OB" and "RFP BORHAL" did not print out 
during the event for the 2C RFP. 

In order to resolve these issues, interviews were conducted with the BSOs 
and a Special Procedure (SP) #87-8-129, ."React.or Feed Pump Trip and 
Annunciation Test" was written. The purpose of this SP was to test the 
RFP trip and annunciation circuits. The results of the interviews and SP 
087-8-129 are as follows: 

13! 
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1) While performing the SP, tbe computer alanu indicated that two C DP · 
trips occurred with no corresponding C "JUPP 08" alaraa occurring between 
tbe two trips. Since the BSO interview indicated that the 8SO did start 
a feed pump and SP #87-8-129 proved that the "UP.Oii" and "JUPP 80BllAL" 
alarins did not work,· it is apparent that the Operator.•tarted the 2C 
JUPP. The root cause of the f-.iled "JUPP OB" and "JUPP 801DIAL" alarms has 
been attributed to dirty breaker contacts. This answers Concerns #1 and 
#3. 

2)As for Concern #2, it has been determined to be a result of the A feed 
pump flow being choked off by the operation of the B feed pump which 
started in response to the C pump trip. The A minimum flow valve 
opening was a normal response to the reduced flow. The total feedwater 
flow was sufficient to raise reactor water level following the scram~ 

The root cause of the Isolation Condenser Valves A0-1301-17 and 20, 
Recirculation Sample Valves A0-220-44 and 45 closing, and the loss of the 
inboard HSIV AC pilot solenoid light indication is believed to be the 
result of a momentary loss of power to a\1Xiliary relays associated with the 
above equipment. These relays are supplied by the 120V AC instrument bus · 
[BE) which is provided by the unit auxiliary transformer through 4 ICY Bus 
23, 480V Bus 28 and Motor Control Center (MCC) 28-2 (see Figure 1). 
Following a unit scram, an automatic transfer of power occurs between the 
unit and reserve auxiliary transformers which result in a momentary loss of 
power to the instrument bus. The momentary loss of power to the instrument 
bus occurs because Air Circuit Breaker (ACB) [FK) 2303 must open prior to . 
ACB 2311 automatically closing. This is accomplished by means of an ACB 
2303 "b" auxiliary contact ("b" contact is closed when the ACB is open) 
installed in the auto close circuit of ACB 2311. The automatic transfer 
occurs in cycles and apparently lasts long enough for the relays to 
occasionally drop out causing the above equipment to de-energize. The 
relay drop out does not always occur under this condition and is sporadic. 
Since seal~in circuits are used, the de-energized equipment remains . 
de-energized until the circuitry is reset by the BSO. 

The root cause of the apparent control rod motion following the scram has 
been determined to be a result of limited computer memory. Upon the 
recognition of a control rod drift by the Rod Worth Minimizer (RWM), the 
RWH initiates continuous control rod position scans. These scans continue 
until the rod drift is cleared. During the course of a unit trip, two or 
three complete control rod scans will be performed as the RWM is capable of 

· scanning the entire core in approximately one second. As each scan 
progresses, the rod I.D. and endpoints of the travel are prinled on the 
unit's alarm typer, along with the time that the motion was recognized by 
the computer. This results in stacking complete core scans in the memory 
of the process computer. This, coupled with the numerous alarm messages 
received by the computer following a scram, fills the prinl buffer memory 
and the remaining available memory. When this occurs, messages must wait 
on the data highways (the input lines) until space is available to process 
and store the message. As the time stamp is not applied to the message 
until the message is accepted by the computer, the wait on the data highway 
is reflected by-a time stamp later than the actual occurrence. This 
problem has occurred previously, and corrective action had been initiated 
by Software Discrepancy Report (SDR) 12-87-22 and SDR- 12-87-1 on August 4, 
1987. 
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The cause of the OCB 2-7 failure to close was determined, upon 
investigation by the Operations Analysis Department (OAD), to be the result 
of a loose cover and gasket found on the pilot air close solenoid valve. 
This prevented sufficient air pressure to be developed in the under piston 
area of the OCB close mechanism to close it. It ia not known how the cover 
became loose. 

D. SAFETY ARALYSIS: 

Although the 2A FWRV closed and could not be reopened due to .the extent of 
the failure, the BSO was able to manually control the reactor water level 
via the low flow regulating valve-and the 2B FWRV. Also, while the · 
conditions for which the reactor scrammed did not warrant any automatic or 
manual operation of the Emergency Core Cooling Systems (BCCSs), such as 
High Pressure Coolant Injection [BJ], Low Pressure Coolant Injection [BO],· 
Core Spray [BM], and Automatic Depressurization System [BS], the systems 
were available to provide an alternate means for reactor water make-up and 
for reactor cooling. 

BCCS actuation occurs at -59 inches (84 inches above top of active fuel) 
and at no time did reactor level decrease to below -20 inches. Further, 
the reactor scrammed at a conservative reactor water level. Technical 
Specifications 2.1.C, "Limiting Safety System Setting", states that the 
reactor low water level scram setting shall be greater than or equal to 
+144 inches above top of active fuel in the vessel at normal operating 
conditions. This corresponds to a reactor vessel level of +1 inch 
indicated. Level differences inside and outside the reactor dryer skirt 
vary f tom a O inch difference at ~ steam flow to a 7 inch difference at 
10~ steam flow, therefore the actual scram setpoint is set at +8 inches 
indicated level. Also, RPS functioned as designed in response to the low 
water level scram condition. For these reasons, the safety significance of 

·this event was considered minimal. 

B. CORRECTIVE ACTIOBS: 

A new stem and plug were installed in the 2A FWRV. This- stem/plug assembly 
was also welded together. In order to prevent future events of this kind a 
new trim package incorporating a lighter plug that is less susceptible to 
fatigue cracking will be considered as replacement parts in the future. 
This decision will be made following the Unit 3 testing being performed as 
a result of the 8/7/87 Unit 3 manual scram due to feedwater system 
oscillations. 

The corrective actions performed as a result of the 2C RFP trip and 
subsequent failure of the "RFP OH" and "RFP HOBMAL" alarms are as follows: 

l)The RFP low oil pressure and low suction pressure switches which provide 
RFP trip functions were calibrated and found satisfactory. 

2) SP #87-8-129 was performed to verify breaker operation and computer 
alarm inputs. The breakers operated properly, however the same problem 
noted during the.scram for the RFP computer alarms recurred. The 
breaker contacts for the "RFP OH" and "RFP HORMAL" alarms were cleaned 
and then SP #87-8-129 was performed successfully. 

Ho further corrective actions are reiuired on this item. 
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To correct the momentary loss of power that occurred during the auto 
transfer of the 120V AC instn.ament bue and subsequent closing of Isolation 
Condenser Valves A0-1301-17, 20, Recirculation Sample Valves A0-220-44, 45, 
and the loss of the inboard llSIV AC pilot solenoid light indication due to 
the momentary loss of power to auxiliary relays associated with the above 
equipment, the station bas submitted an Action Item Report (AIR) #12-87-30 
to tbe BWR Engineering Department for replacement of the auxiliary relays 
with a different design and/or provide a continuous supply of power to the 
instrument bus. Bo further corrective actions are required on this item. 

-The corrective actions performed as a result of the apparent control rod 
drive motion following the scram as a result of the computer memory are as 
follows: This problem had occurred previously and corrective actions had 
been initiated by SOR #12-87-22, dated April 20, 1987, and SOR #12-87-1 
dated January 12, 1987. Both SDRs were completed on August 24, 1987. The 
corrective action taken was to prevent printing of control rod travel 
messages for six minutes following the receipt by the computer of a reactor 
scram, a generator trip, or any of the 12 turbine trips. This will reduce 
the memory consumed by the control rod motion alarms, minimizing the number 
of alarms that are forced to wait on the data highways for processing. All 
control rod travel messages received after the six minute wait will be 
printed as normal. This is the same methodology which was employed by the · 
originally installed General Electric 4020 Process Computer. Confirmation 
of control rod position after a scram is accomplished through the use of 
process computer program OD-7, which indicates what rods require 
insertion. The described change was _installed on the process computer on 
August 24, 1987, and is documented by Dresden Technical Procedure (DTP) 
9900-3, "Process Computer Code Installation", Installation Report 0106. Ho 
further corrective actions are required on this item. 

The corrective actions performed as a result of the inability to reclose 
OCB 2-7 was to lighten the cover and gasket of the pilot air close solenoid 
valve. 

OF 

F. PREVIOUS OCCURREHCES: 

LER Number/Docket 

87-023/050237 

87-012/050249 

Reactor Scram During Power Operation Due to Low 
Reactor Water Level Resulting From Unanticipated 
Closure of the 28 Feedwater Regulating Valve. 

The root cause of the system difficulties has not 
been determined. · A task force has been formed 
and testing is being performed. A supplement 
will be issued. 

Dresden Unit 3 Main Turbine Trip on High Reactor 
Water Level and SUbsequent Reactor Scram Due to 
Malfunction of the 3A Feedwater Regulating Valve. 

018 
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87-016/050237 

87-10/050249 

84-9/050237 

G. COMPOHDT FAILURE DATA: 

Root cause of this event was f eedwater •1•tem 
instabilities which occurred while operating the 
feedwater level control system in three-element 
mode at low power levels. Corrective actions to 
prevent recurrence included procedural changes 
and evaluation of new instrument rack designs. 

Dresden Unit 2 Rea.ctor Scram Occurred While at 
31~ Power Due to an Automatic Reactor Peed Pump 
Trip on High Reactor Water Level.subsequent Level 
Decrease to the Low Level Scram Setpoint~ 

This resulted from a feedwater regulating valve 
locking up in the full open position during 
testing of the f eedwater level control system. A 
firmware change tias also planned for Dresden Unit 
3 and has since been implemented. 

Dresden Unit 3 Reactor Scram During Bormal 
Operation Due to Low Reactor Water.Level Caused 
by "A" Feedwater Regulating Valve Closure Due to 
Vibration. 

Corrective actions were to drill holes into the 
regulating valve coupling block and install set 
screws to secure the stem and valve operator to 
the coupling block. 

Dresden Unit 2 Reactor Scram Due to Reactor Low 
Water Level Caused by "A" Feedwater Regulating 
Valve Failing Closed Due to Vibration. 

Corrective action was to reconnect the valve 
operator and stem with sheet metal locktabs to 
prevent the loclcnuts from vibrating loo~e. 

Manufacturer: Copes-Vulcan Inc. 

llomenclature: 2A FWRV 

Model Humber: P-200-12 

An industry-wide IJPRDS data search was conducted for failures of 
Copes-Vulcan valves over a one year period. A total of 81 failures were 
identified. four of which were failures of the model P-200. The failures 
were attributed to FWRV valve positioner operating abnormalities. The 
positioner was either recalibrated or replaced in e.ach case. 
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CommonwealtAison 
Dresden ·Nuclear Power Station 
R.R. #1 
Morris, Illinois 60450 
Telephone 815/942-2920 

EDE LTR 1!87-616 

U.S. Nuclear Regulatory Commission 
Document Control Desk 
Washirigton, D.C. 20555 

September 17, 1987 

Licensee Event Report #87-024-0, Docket #050237 is being submitted as required 
by Technical Specification 6.6, NUREG 1022 and 10 CFR 50.73 (a)(2)(iv). 

Dresden 

EDE/kjl 

Enclosure 

cc: A. Bert Davis, Regional Administrator, Region III 
File/NRC 
Fi le/Numerical· 

Station 


