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EXECUTIVE SUMMARY 

Dresden Nuclear Power Station Units 2 and 3 
NRC Inspection Report 50-237/98017(DRP); 50-249/98017(DRP) 

This special inspection included aspects of licensee operations and engineering associated with 
the manual reactor scram from about 30 percent power due to increasing main condenser 
pressure on May 16, 1998. 
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Operations personnel appropriately and conservatively initiated a manual reactor scram 
on increasing main condenser pressure prior to reaching an automatic trip set point 
(Section 01.2). 

The inspectors noted that a control room distraction involving frequent steam jet air 
ejector (SJAE) drain level alarms and oscillating off gas flow existed during the reactor 
startup on May 15-16, 1998, due to an inadequate warmup and drain down of steam 
piping during alignment of the SJAE (Section 01.3) 

The inspectors identified an example of poor communications between operations and 
engineering personnel about the cause for oscillating off gas flow indications and SJAE 
liquid level annunciators. Operations personnel believed the oscillations were due to 
instrumentati6n errors, where as, engineering personnel believed the oscillations were 
due to the introduction of undampened flow oscillations during SJAE system alignment 
(Section 01.3). 

The licensee identified an example of poor communications between operations and 
engineering personnel which involved a lack of guidance on expected changes in plant 
parameters following the identification that eross around relief (CAR) was leaking (Section 
01.4). 

The event review team performed a thorough analysis of the reactor scram and CAR 
valve 3 leakage .. However, the event review team performed a limited assessment of the 
oscillations associated with the SJAE operation (Section 01~ 1) . 
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Report Details 

Summary of Plant Status 

Unit 3 personnel conducted startup activities following a 15-day planned outage for replacement 
of the Unit 3 main and auxiliary transformers. • 

I. Operations 

01 Conduct of Operations 

01.1 Sequence of Events (93702) 

The inspectors reviewed the circumstances surrounding the insertion qf a manual reactor 
scram that occurred on May 16, 1998. Inspection activities included: interviews with 
operations and engineering personnel, observance of the Plant Onsite Review Committee 
(PORC) meeting, reviews of procedures applicable to the event, and reviews of operator 
logs, sequence of events recorder printouts, printouts of computer trended key reactor 
parameters, and findings from the event review team. The inspectors developed the 
following sequence of events for the Unit 3 startup and manual scram. 

Time Event Description 

5/15/98 

1:48 AM. 

5:46 AM. 

11:30 AM. 

1:00 P.M. 

1:30 P.M. 

2:57 P.M. 

The mode switch was taken to Mode 2 (startup/hot 
standby). Startup commenced. 

The reactor reached criticality. 

Efforts to place the 38 steam jet air ejector (SJAE) and recombiner train in 
service by a field operator were underway. Main condenser vacuum was 
being maintained by the mechanical vacuum pump. 

Unit 3 control room operators requested from the non licensed operator 
the status of the 38 SJAE. The non licensed operator reported that the 38 
SJAE was not yet in service. The control room directed the non licensed 
operator to place the 38 SJAE in service. The non licensed operator 
communicated back to the control room that, "this would then be a quick 
startup of the SJAE." The control room provided no additional direction. 

The 38 SJAE was placed in service without performing a complete warm 
up of steam piping or removal of condensation. The mechanical vacuum 
pump was secured. 

The main turbine was reset in preparation for turbine shell warming. 
Condenser pressure increased by approximately 2 inches of mercury 
following the reset. Control room operators tripped the main turbine, due 

3 



• 

3:00 P.M. 

3:03 P.M. 

4:59 P.M. 

5:00 P.M. 

5:07 P .. M. 

9:48 P.M. 

10:10 P.M. 

5/16/98 

5:52 AM. 

12:00 P.M. 

to the increase in condenser pressure and contacted the main turbine 
system engineer. The control room operators observed oscillations in 
steam flow and steam pressure on the 38 SJAE. · 

Due to SJAE flow oscillations, the control room operators directed the 38 
SJAE suction valves closed and also directed adjusting the steam supply 
pressure to the 38 SJAE. This action was not procedurally driven, but 
was based on operator experience in conjunction with past SJAE 
problems. 

The 38 SJAE was placed back in service, and condenser vacuum 
recovered. However, oscillations of the 38 SJAE returned. The control 
room operators believed that the oscillations were due to a problem with 
the instrumentation for the 38 SJAE. 

Control room operators reset the main turbine, with the presence of 
system engineering personnel at the turbine observing the reset. 
Condenser vacuum remained steady. However, engineering personnel 
discovered that there appeared to be some amount of steam flow through 
cross around relief (CAR) valve 3 due to flow noise and the downstream 
piping being warm to the touch. · 

System engineering personnel reported to control room operators that 
CAR valve 3 appeared to be leaking-by, but did not quantify the leakage. 
They also informed operations personnel that a loss in plant efficiency 
would be expected. Based on satisfactory condenser vacuum and past 
experience that this piping often gets hot during startups, both operations 
and engineering personnel were satisfied that plant startup could continue. 

Control room operators commenced withdrawing control rods. 

The control room received a report from the field that the 38 SJAE system 
was "surging." The control room operators directed a 15-minute blowdown 
of the 38 SJAE high pressure steam trap and a 5-minute blowdown of the 
38 SJAE low pressure. steam trap. These time periods were the correct 
intervals for conducting the blowdowns on initial system alignment. After 
the steam trap blowdowns were performed, smaller oscillations on the 38 
SJAE were observed. 

The mode switch was taken to Mode 1 (run). 

The main generator was synchronized and connected to the offsite power 
grid. 

Annunciator 903-7 G-13, "Steam Jet Air Ejector Liquid Drain Level High/' 
was received. This alarm was intermittently received throughout the 
remainder of the startup.-

4 



1:30 P.M. 

9:00 P.M. 

9:15 P.M. 

9:22 P.M. 

9:44 P.M. 

9:52 P.M. 

9:53 P.M. 

10:05 P.M. 

10:12 P.M. 

• 

By direction of control room personnel, instrument maintenance personnel 
verified that the 3B SJAE after condenser level control valve 
(LCV 3-5403B) was responding correctly to signals from the SJAE after 
condenser level indicating controller (LIC-3-5441-1B). This action was 
performed in response to Annunciator 903-7 G-13, "Steam Jet Air Ejector 
Liquid Drain Level High." This annunciator continued to be intermittently 
received throughout the remainder of the startup. 

Control room operators commenced an increase in reactor power by using 
reactor recirculation flow. 

Condenser pressure for Main Condenser Bay A began to increase at 
approximately one half inch of mercury every 10 minutes. Condenser 
Bays A, B, and C were all approximately 2.6 inches mercury absolute 
(HgA) pressure. Hotwell temperature and condensate temperature also 
began to increase at 2°F every 10 minutes. 

Control room operators completed the increase in reactor power using 
reactor recirculation flow. Control rod withdrawal was commenced. 

The control room received Annunciator 903-7 H-3, "Turbine Vacuum Low," 
due to an increase in pressure in (or decrease in vacuum) Main 
Condenser Bay A Condenser Bay A was at 4 inches HgA pressure·and 
Condenser Bays B and C were approximately 2.6 inches HgA pressure. 

Control room operators entered DOA 3300-02, "Loss of Condenser 
Vacuum," and began to insert control rods to reduce reactor power per 
DOA 3300-02. 

The control room began to receive multiple condensate high temperature 
alarms. Hotwell temperature was 138°F and condensate temperature was 
128°F. 

Control room operators directed non licensed operators to fill various loop 
seals (gland seal, SJAE, etc.) for piping which penetrates the main 
condenser per DOA 3300-02, to address the reduction in vacuum in Main 
Condenser Bay A 

The control room received Annunciator 903-4 H-13, "Reactor Water 
Cleanup Nonregenerative Heat Exchanger Relief to Main Condenser 
Leak." The alarm was later determined to be due to the high hotwell 
temperature . 
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10:32 P.M. Control room operators began to decrease reactor recirculation flow, to 
reduce reactor power per DOA 3300-02. Condenser Bay A was at 
4.3 inches HgA pressure. Condenser Bays Band C were at 2.8 and 

. 2.6 inches HgA pressure, respectively. Hotwell temperature was 145°F 
and condensate temperature was 136°F. Due to the reduction in reactor 
steam flow (from the reduction in reactor power), performance of the 3B 
SJAE actually worsened due to choked flow. Condenser Bays A, B, and C 
pressures began to increase more rapidly. 

10:45 P.M. Control room personnel determined that they were unable to correct the 
increase in condenser pressure and rise in condensate temperatures, 
commenced preparations for a reactor scram per DGP 02-03, "Reactor 
Scram," and established that a manual scram would be inserted at 
23 inches of mercury vacuum. 

10:52 P.M. Control room operators inserted a manual scram from about 30 percent 
power. Post-scram plant response was as expected. Post-scram 
operator actions were per DGP 02-03. Condenser Bay A reached 
5.5 inches HgA pressure (approximately 24 inches of mercury, vacuum). 
Hotwell temperature reached 158°F and condensate temperature reached 
149°F. 

11 :30 P.M. The NRC was notified of the manual reactor scram and the licensee 
formed an event investigation team. 

01.2 Operations Personnel Response to Raising Condenser Pressure 

The inspectors determined that operations personnel appropriately and conservatively 
responded to the increasing condenser pressure by inserting a manual reactor scram 
prior to reaching an automatic trip set point. 

01.3 Operation of Steam Jet Air Ejectors 

a. Inspection Scope (93702) 

The inspectors reviewed the operation of the nonsafety-related 3B SJAE due to the 
occurrence of frequent SJAE level drain annunciators and off gas flow oscillations during 
the May 15 -16, 1998, reactor startup. 

b. Observations and Findings 

During the reactor startup, frequent SJAE level alarms annunciated in the main control 
room. Based on discussions with operations and engineering personnel, the inspectors 
noted that the annunciators were most probably the result of undampened oscillations in 
the 3B SJAE assembly which were induced by an inadequate warm up of steam piping 
and insufficient removal of condensation from drain piping during system alignment. 
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During the alignment of the recombiner, booster jets, and 3B SJAE, operations personnel 
noted an expected increase in mechanical vacuum pump temperature. Because the 
mechanical vacuum pump was to be tripped on increasing temperature, control room 
personnel contacted the non licensed operator aligning the SJAE to determine the status 
of system alignment. Based on communications from control room personnel, the non 
licensed operator performed an expedited alignment of the SJAE. · 

The expedited alignment involved a reduced blowdown of condensation from the steam 
piping and the low pressure drain trap associated with the SJAE. Procedure 
DOP 5400-02, "Steam Jet Air Ejector/Recombiner Combined Startup and Operation, n 

Section G.4.c specified that the steam piping be drained and warmed up for 
approximately 15 minutes and the low press drain trap bypass valve be open for 
approximately 5 minutes. However, the non licensed operator only warmed up the steam 
piping for approximately 5 minutes and drained water from the low pressure drain trap for 
approximately three minutes. 

Engineering personnel believed that the inadequate removal of condensation initiated an 
oscillation in the 3B SJAE which created an oscillation in off gas flow and SJAE drain 
level. The inspectors noted that the improper alignment of the SJAE probably di.d not 
contribute to the eventual condenser vacuum loss .. However, the flow oscillations and 
intermittent after condenser high level alarm were a significant source of distraction 
during the startup. 

The inspectors noted that operations personnel believed the oscillations in off gas flow 
were due to moisture in the off gas sensing line. The inspectors discussed the operators' 
belief with the system engineer and noted that he had not been aware of the operators' 
view of the flow oscillations. In addition, the system engineer did not consider the 
operators' explanation for the oscillating flow indications as credible due to the 
eonfiguration of the system. The inspectors determined that the divergent opinions held 
by engineering and operations personnel regarding the oscillating flow indications 
indicated a lack of effective communications between the departments. 

Although some actions were taken to address problems with the SJAE, plant procedures 
directed further actions that were partially implemented or not taken. Procedure 
DAN 902(3)-7 G-13, "Steam Jet Air Ejector Liquid Drain Level High," specified several 
operator actions that could have been taken. These actions included: (1) Verifying 
proper operation of the SJAE after condenser level indicating controller (LIC-3-5441-1 B). 
The inspectors noted that the control valve was checked, but not the controller. 
(2) Lowering the set point on the level indicating controller to maintain level. This action 
was not performed. (3) Maintaining after condenser level via a manual bypass valve. 
This action was not performed. (4) Holding reactor power/halting further startup activities 
until the 3B SJAE problems were resolved. This action was not performed. The 
inspectors determined that control room operators allowed a significant distraction to 
exist in that they did not fully implement the provisions of the annunciator response 
procedure for SJAE liquid drain level. 
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c. Conclusions 

A control room distraction involving frequent SJAE drain level alarms and oscillating off 
gas flow existed throughout the duration of the reactor startup due to an inadequate 
warmup and drain down of steam piping during alignment of the SJAE. One example of 
poor communications between operations and engineering personnel was identified 
which involved divergent opinions on the cause for off gas flow indications. Operations 
personnel did not fully implement the provisions of the annunciator response procedure 
for SJAE liquid drain level. 

01.4 Cross Around Relief Valve Leakage 

a. Inspection Scope (93702) 

The irispectors reviewed the licensee's assessment of nonsafety-related CAR valve 3 
leakage. 

b. Observations and Findings 

The licensee's event review team identified that the cause of the increasing condenser 
pressure was due to leakage past CAR valve 3 into the main condenser due to the failure 
of the valve to fully reseat following a trip of the ma!n turbine during a scheduled plant 
shutdown in May 1998. 

The inspectors reviewed records of completed preventive maintenance activities for each 
of the CAR valves and determined that preventive maintenance had been performed at 
the specified frequency and that no abnormal trends existed. 

During the plant startup, operations personnel tripped the main turbine due to an 
approximate 2-inch decrease in condenser vacuum following the initial resetting of the 
turbine. Operations personnel requested the assistance of engineering personnel during 
the second reset of the main turbine. During the second reset of the turbine, vacuum 
responded satisfactory. However, engineering personnel noted that the CAR valve. 3 
tailpipe was warm and heard flow noise through the relief valve. Even though leakage 
was noted, operations and engineering personnel determined that CAR valve 3 was in a 
satisfactory condition for continuing power ascension. 

The inspectors noted that engineering personnel had informed operations personnel that 
the leaking CAR valve would impact plant efficiency. However, no parameters were 
provided to control room operators for increased monitoring and operations personnel did 
not request that engineering personnel provide a summary of expected changes in plant 
parameters due to the relief valve leakage as the power ascension con_tinued. The 
inspectors noted that the event review team had developed a corrective action to perform 
a root cause analysis on the failure of operations and engineering personnel to 
investigate the CAR valve 3 tailpipe temperature increase following the initial 
identification . 
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c. Conclusions 

One example of poor communications between operations and engineering personnel 
was identified by the licensee which involved a lack of guidance for expected changes in 
plant parameters following the identification that CAR valve 3 was leaking. 

07 Quality Assurance .in Operations 

07.1 Licensee's Corrective Actions 

a. Inspection Scope (93702) 

The inspectors attended the May 19, 1998, plant onsite review committee (PORC) 
meeting for this event. In conjunction with the PORC meeting, the inspectors reviewed 
the licensee-developed event investigation report and corrective actions. 

b. Observations and Findings 

Based on the findings of the licensee's event investigation team and the 
recommendations of the PORC, the licensee completed the following short term 
corrective actions prior to Unit 3 startup on May 20, 1998: (1) CAR valve 3 was 
disassembled, and inspected. No obvious cause for the valve being stuck open was 
found by onsite personnel. Some internal components of the valve were replaced 
(bellows, spindle, spindle guide, disk roll pins). After reassembly, the valve was 
exercised several times and bench tested to ensure proper operation prior to 
reinstallation. (2) CAR valves 1 and 2 were disassembled, and inspected. After 
reassembly; the valves were bench tested to ensure proper operation prior to 
reinstallation. (3) SJAE alarm switches, control valves, and controllers were checked for 
proper operation. (4) Condensate water chemistry samples were taken, which verified 
that no damage occurred to the condensate demineralizers. (5) The Unit 3 startup plan 
was revised to include additional plant monitoring of megawatts thermal, megawatts 
electrical, and plant efficiency. (6) Procedures were revised to include checks on CAR 
valve downstream piping temperatures during plant startups and guidance on condensate 
temperature limitations in the loss of condenser vacuum procedure. (7) Shift crews were 
briefed on the event. 

The PORC recommended the following additional long term corrective actions that were 
determined not to be prerequisites for Unit 3 startup which included; the performance of a 
detailed examination on the "as found" internal components which were removed and 
replaced on CAR valve 3, a determination of other key parameters to monitor during 
startup, and a review of the failure to fully investigate the plant impact of CAR valve 3 
leakage. The inspectors noted that the licensee performed a limited assessment on the 
oscillations associated with the 38 SJAE. 

c. Conclusions 

The inspectors noted that the event review team performed a thorough analysis of the 
reactor scram and CAR valve 3 leakage. However, the event review team performed a 
limite.d assessment of the oscillations associated with the SJAE. The short and long term 
corrective actions implemented prior to plant startup were appropriate . 
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V. Management Meetings 

X1 Exit Meeting Summary 

The inspectors presented the inspection results to members of license management at 
the conclusion of the inspection on May 20, 1998. The licensee acknowledged the 
findings presented. The inspectors asked the licensee whether any materials examined 
during the inspection should be considered proprietary. No proprietary information was 
identified. 
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PARTIAL LIST OF PERSONS CONTACTED 

Licensee 

G. Abrel, Commonwealth Edison NRC Coordinator 
D. Ambler, Regulatory Assurance Supervisor (Acting) 
P. Bernice, Ops Staff 
T. Bezouska, Site Vice President Staff Assistant 
R. Fisher, Maintenance Manager 
M. Heffley, Site Vice President 
C. Howland, Station Manager Unit 1 
L. Jordan, Training Supervisor (Acting) 
W. Liscomb, Site Vice President Staff 
P. Swafford, Station Manager 
D. Willis, EMD Superintendent 
D. Winchester, Q&SA Manager 
B. Zank, Unit 1 OPS Manager 
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IP 93702: 

Opened 

None 

Closed 

None 

Discussed 

None 

INSPECTION PROCEDURES USED 

Prompt Onsite Response to Events at Operating Power Reactors 

ITEMS OPENED, CLOSED, AND DISCUSSED 
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