
 

 

 
 
 
 
 

April 24, 2008 
 
Mr. Richard L. Anderson 
Vice-President 
Duane Arnold Energy Center 
3277 DAEC Road 
Palo, IA 52324-9785 

SUBJECT: DUANE ARNOLD ENERGY CENTER  
 NRC COMPONENT DESIGN BASES INSPECTION (CDBI)  

INSPECTION REPORT 05000331/2008006(DRS) 

Dear Mr. Anderson: 

On March 14, 2008, the U.S. Nuclear Regulatory Commission (NRC) completed a component 
design bases inspection at your Duane Arnold Energy Center.  The enclosed report documents 
the inspection results, which were discussed on March 14, 2008, with yourself and other 
members of your staff. 

The inspection examined activities conducted under your license as they relate to safety and 
compliance with the Commission’s rules and regulations and with the conditions of your license.  
The inspectors reviewed selected procedures and records, observed activities, and interviewed 
personnel. 

Based on the results of this inspection, three NRC-identified findings of very low safety 
significance were identified.  The findings involved violations of NRC requirements.  However, 
because of their very low safety significance, and because the issues were entered into your 
corrective action program, the NRC is treating the issues as Non-Cited Violations (NCVs) in 
accordance with Section VI.A.1 of the NRC Enforcement Policy.   

If you contest the subject or severity of these NCVs, you should provide a response within 
30 days of the date of this inspection report, with the basis for your denial, to the U.S. 
Nuclear Regulatory Commission, ATTN:  Document Control Desk, Washington, DC 20555-0001, 
with a copy to the Regional Administrator, U.S. Nuclear Regulatory Commission - Region III, 
2443 Warrenville Road, Suite 210, Lisle, IL 60532-4352; the Director, Office of Enforcement, U.S. 
Nuclear Regulatory Commission, Washington, DC 20555-0001; and the Resident Inspector Office 
at the Duane Arnold Energy Center. 

 

 

 

 



 

 

R. Anderson     -2- 

In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter, 
its enclosure, and your response (if any), will be available electronically for public inspection in 
the NRC Public Document Room or from the Publicly Available Records System (PARS) 
component of NRC's Agencywide Documents Access and Management System (ADAMS), 
accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html (the Public 
Electronic Reading Room). 

Sincerely, 

/RA/ 
Ann Marie Stone, Chief 
Engineering Branch 2 

      Division of Reactor Safety 

Docket No.  50-331 
License No.  DPR-49 

Enclosure: Inspection Report 05000331/2008006 
  (w/Attachment:  Supplemental Information) 

cc w/encl: M. Nazar, Senior Vice President and Chief 
    Operating Officer 
  J. Stall, Senior Vice President, Nuclear and Chief 
    Nuclear Officer 
  R. Helfrich, Senior Attorney 
  M. Ross, Managing Attorney 
  R. Kundalkar, Vice President, Nuclear Engineering 
  J. Bjorseth, Site Director 
  D. Curtland, Plant Manager 
  S. Catron, Manager, Regulatory Affairs 
  Chief Radiological Emergency Preparedness Section, 
    Dept. Of Homeland Security 
  M. Rasmusson, State Liaison Officer 
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  Enclosure 1

SUMMARY OF FINDINGS 

IR 05000331/2008006(DRS); 02/11/2008 – 03/14/2008; Duane Arnold Energy Center; 
Component Design Bases Inspection (CDBI). 

The inspection was a 3-week onsite baseline inspection that focused on the design of 
components that are risk significant and have low design margin.  The inspection was 
conducted by regional engineering inspectors and two consultants.  Three findings of very low 
safety significance were identified, all with associated Non-Cited Violations (NCVs).  The 
significance of most findings is indicated by their color (Green, White, Yellow, Red) using 
Inspection Manual Chapter (IMC) 0609, “Significance Determination Process (SDP).”  Findings 
for which the SDP does not apply may be Green, or be assigned a severity level after NRC 
management review.  The NRC’s program for overseeing the safe operation of commercial 
nuclear power reactors is described in NUREG-1649, “Reactor Oversight Process,” Revision 4, 
dated December 2006. 

A. NRC-Identified and Self-Revealing Findings 

Cornerstone:  Mitigating Systems 

• Green.  A finding of very low safety significance (Green) and associated NCV of 10 CFR 
Part 50, Appendix B, Criterion III, “Design Control,” was identified by the inspectors for 
the failure to assure and verify that adequate control voltage was available for the close 
and open coils of the 4160VAC [volts alternating current] safety-related breakers.  The 
licensee entered this performance deficiency into its corrective action program, 
performed a simplified evaluation to determine the worst case available close coil 
voltage at the worst case breaker fed from the 4160VAC essential switchgear, and 
conducted testing to demonstrate a reasonable assurance of operability. 

The finding was determined to be more than minor because the failure to assure and 
verify that adequate control voltage was available to close and open the 4160VAC 
breakers could have affected the capability of emergency diesel generators and other 
safety-related equipment to respond to initiating events.  The issue was of very low 
safety significance because the inspectors determined it was a design deficiency that did 
not result in actual loss of safety function.  The inspectors determined there was no 
cross-cutting aspect associated with this finding.  (Section 1R21.3.b.(1)) 

• Green.  A finding of very low safety significance (Green) and associated NCV of 
10 CFR Part 50, Appendix B, Criterion III, “Design Control,” was identified by the 
inspectors for the failure to assure that thermal overload relays (TOLs) on safety-related 
motor-operated valve (MOV) circuits were sized properly and periodically tested.  The 
licensee entered this issue into its corrective action program and was able to 
demonstrate operability in that the TOLs would not prevent any MOVs from performing 
their safety function. 
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The finding was determined to be more than minor because the failure to assure that 
TOLs were properly sized and periodically tested could have affected the ability for 
MOVs to respond to initiating events.  The issue was of very low safety significance 
because the inspectors determined it was a design deficiency that did not result in actual 
loss of safety function.  The inspectors determined there was no cross-cutting aspect 
associated with this finding.  (Section 1R21.3.b.(2)) 

• Green.  A finding of very low safety significance (Green) and associated NCV of 10 CFR 
Part 50, Appendix B, Criterion XI, “Test Control,” was identified by the inspectors for the 
failure to test reactor protection system (RPS) key locked bypass switches.  The 
licensee entered this issue into its corrective action program and initiated procedural 
changes to require periodic testing of the RPS bypass switches.  

This finding was more than minor because the licensee did not ensure the operability 
and functional performance of the key lock switches used bypass automatic protection 
circuits in the RPS.  The issue was of very low safety significance because the 
inspectors determined that it did not result in actual loss of safety function.  The 
inspectors determined there was no cross-cutting aspect associated with this finding. 
(Section 1R21.6.b.(1)) 

B. Licensee-Identified Violations 

No violations of significance were identified. 
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REPORT DETAILS 

1. REACTOR SAFETY 

Cornerstone:  Initiating Events, Mitigating Systems, and Barrier Integrity 

1R21 Component Design Bases Inspection (CDBI) (71111.21) 

.1 Introduction  

The objective of the CDBI is to verify that design bases have been correctly 
implemented for the selected risk significant components and that operating procedures 
and operator actions are consistent with design and licensing bases.  As plants age, 
their design bases may be difficult to determine and an important design feature may be 
altered or disabled during a modification.  The Probabilistic Risk Assessment (PRA) 
model assumes the capability of safety systems and components to perform their 
intended safety function successfully.  This inspectable area verifies aspects of the 
Initiating Events, Mitigating Systems, and Barrier Integrity cornerstones for which there 
are no indicators to measure performance. 

Specific documents reviewed during the inspection are listed in the attachment to the 
report. 

.2 Inspection Sample Selection Process 

The inspectors selected risk significant components and operator actions for review 
using information contained in the licensee’s PRA and the Duane Arnold Standardized 
Plant Analysis Risk (SPAR) Model, Revision 3.31.  In general, the selection was based 
upon the components and operator actions having a risk achievement worth of greater 
than 1.3 and/or a risk reduction worth greater than 1.005.  The operator actions selected 
for review included actions taken by operators both inside and outside of the control 
room during postulated accident scenarios.  In addition, the inspectors selected 
operating experience issues associated with the selected components. 

The inspectors performed a margin assessment and detailed review of the selected 
risk-significant components to verify that the design bases have been correctly 
implemented and maintained.  This design margin assessment considered original 
design reductions caused by design modification, or power uprates, or reductions due to 
degraded material condition.  Equipment reliability issues were also considered in the 
selection of components for detailed review.  These included items such as performance 
test results, significant corrective action, repeated maintenance activities, Maintenance 
Rule (a)(1) status, components requiring an operability evaluation, NRC resident 
inspector input of problem areas/equipment, and system health reports.  Consideration 
was also given to the uniqueness and complexity of the design, operating experience, 
and the available defense in depth margins.  A summary of the reviews performed and 
the specific inspection findings identified are included in the following sections of the 
report.  A total of 29 inspection samples were reviewed. 
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.3 Component Design 

a. Inspection Scope 

The inspectors reviewed the Updated Final Safety Analysis Report (UFSAR), Technical 
Specifications (TS), design basis documents, drawings, calculations and other available 
design basis information, to determine the performance requirements of the selected 
components.  The inspectors used applicable industry standards, such as the American 
Society of Mechanical Engineers (ASME) Code, Institute of Electrical and Electronics 
Engineers (IEEE) Standards and the National Electric Code, to evaluate acceptability of 
the systems’ design.  The NRC also evaluated licensee actions, if any, taken in 
response to NRC issued operating experience, such as Bulletins, Generic Letters (GLs) 
Regulatory Issue Summaries (RISs), and Information Notices (INs).  The review was to 
verify that the selected components would function as designed when required and 
support proper operation of the associated systems.  The attributes that were needed for 
a component to perform its required function included process medium, energy sources, 
control systems, operator actions, and heat removal.  The attributes to verify that the 
component condition and tested capability was consistent with the design bases and 
was appropriate may include installed configuration, system operation, detailed design, 
system testing, equipment and environmental qualification, equipment protection, 
component inputs and outputs, operating experience, and component degradation. 

For each of the components selected, the inspectors reviewed the maintenance history, 
system health reports, operating experience-related information and licensee corrective 
action program documents.  Field walkdowns were conducted for all accessible 
components to assess material condition and to verify that the as-built condition was 
consistent with the design.  Other attributes reviewed are included as part of the scope 
for each individual component. 

The following 19 components were reviewed: 

• High Pressure Coolant Injection (HPCI) Turbine/Pump (1P216, 216A):  The 
inspectors reviewed the HPCI system to verify that the pump and associated 
peripherals could meet the design basis requirements.  The inspection included a 
review of required flows for design basis accidents, as well as minimum flow 
provisions.  This included the automatic initiation logic and the control of the 
associated automatic injection and minimum flow valves.  The inspectors also 
evaluated calculations, pump curve calculations and inservice test (IST) data to 
ensure that TS and design basis requirements were met, and that IST 
acceptance criteria including instrument uncertainties were appropriate.  The 
inspectors reviewed governor and flow controller tuning procedures and test 
results to verify that they implemented vendor requirements.  Finally, the 
inspectors reviewed HPCI instrumentation surveillances to ensure proper 
instrument setpoints were maintained. 

• Standby Liquid Control Pump (SBLC) (1P230A):  The inspectors reviewed the 
pump calculations including the required flow rate and discharge pressure to 
ensure the pump was capable of performing its function under design conditions.  
Test procedures and results for IST and TS surveillance were also reviewed to 
verify acceptance criteria were met and performance degradation would be 
identified.  In addition, the inspectors reviewed pump motor electrical calculations 
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to confirm that the design basis minimum voltage at the motor terminals would be 
adequate for starting and running, protective device/thermal overload relay 
settings to ensure that adequate margin existed, and cable sizing to ensure 
adequate ampacity. 

• HPCI Steam Supply Inboard Isolation Valve (MO2238):  The inspectors reviewed 
motor-operated valve (MOV) calculations and analysis to ensure the valve was 
capable of functioning under design conditions.  This included the mechanical 
calculations for required thrust, maximum differential pressure, and valve weak 
link analysis.  In addition, the inspectors reviewed valve AC [alternating current] 
motor electrical calculations to confirm that the design basis minimum voltage at 
the motor terminals would be adequate for starting and running, protective 
device/thermal overload relay settings to ensure that adequate margin existed, 
and cable sizing to ensure adequate ampacity.  Diagnostic and IST results were 
reviewed to verify acceptance criteria were met and performance degradation 
would be identified. 

• HPCI Minimum Flow Valve (MO2318):  The inspectors reviewed MOV 
calculations and analysis to ensure the valve was capable of functioning under 
design conditions.  This included the mechanical calculations for required thrust, 
maximum differential pressure, and valve weak link analysis.  In addition, the 
inspectors reviewed valve DC [direct current] motor electrical calculations to 
confirm that the design basis minimum voltage at the motor terminals would be 
adequate for starting and running, protective device/thermal overload relay 
settings to ensure that adequate margin existed.  The inspectors reviewed the 
control logic diagrams to verify the proper functionality was implemented.  
Diagnostic and IST results were reviewed to verify acceptance criteria were met 
and performance degradation would be identified.  The inspectors also reviewed 
a noise suppression modification on this valve. 

• HPCI Injection Valve (MO-2312):  The inspectors reviewed MOV calculations and 
analysis to ensure the valve was capable of functioning under design conditions.  
This included the mechanical calculations for required thrust, maximum 
differential pressure, and valve weak link analysis.  In addition, the inspectors 
reviewed valve DC motor electrical calculations to confirm that the design basis 
minimum voltage at the motor terminals would be adequate for starting and 
running, protective device/thermal overload relay settings to ensure that 
adequate margin existed.  The inspectors reviewed the control logic diagrams to 
verify the proper functionality was implemented.  Diagnostic and IST results were 
reviewed to verify acceptance criteria were met and performance degradation 
would be identified.  The inspectors also reviewed a noise suppression 
modification on this valve. 

• Torus Hard Pipe Vent Valve (CV-4357):  The inspectors reviewed the air-
operated valve (AOV) calculations, including required torque and maximum 
differential pressure, to ensure the valve was capable of performing its function 
under design conditions.  Diagnostic and surveillance test results were also 
reviewed to verify acceptance criteria were met and performance degradation 
would be identified.  The inspectors also reviewed the calculations addressing 
the capacity of the associated air accumulator to ensure there was sufficient 
capacity to operate the valve under certain accident conditions.  In addition, the 
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inspectors reviewed the maintenance history on the air accumulator and the 
procedures and results for leak testing the associated air check valve. 

• 4160VAC Emergency Diesel Generator (EDG) (1G021):  The inspectors 
reviewed the electrical portions of the EDG and associated supply breaker to 
verify the adequacy of the equipment to respond to design basis events.  The 
inspectors reviewed EDG starting logic and output breaker control logic to verify 
the appropriate functionality was implemented.  Completed surveillances were 
reviewed to verify that the TS requirements were met.  The inspectors reviewed 
protection/coordination and short-circuit calculations to verify the EDG was 
adequately protected by protective devices during test mode and emergency 
operation.  Additionally, the inspectors reviewed calculations and technical 
evaluations to verify that steady-state and transient loading were within design 
capabilities, adequate voltage would be present to start and operate connected 
loads, and operation at maximum allowed frequency would be within the design 
capabilities.  The review included determining the bases for brake horsepower 
loading values, and verifying that design bases and design assumptions had 
been appropriately translated into the design calculations and procedures.  The 
inspectors reviewed the basis for the EDG load sequence time delay setpoints.  
The inspectors reviewed the EDG feeder breaker maintenance and control 
voltage to verify that the components would function when required. 

• Residual Heat Removal Service Water (RHRSW) Loop ‘A’ Heat Exchanger 
Outlet Isolation Valve (MO2046):  The inspectors reviewed MOV calculations and 
analysis to ensure the valve was capable of functioning under design conditions.  
This included the mechanical calculations for required thrust, maximum 
differential pressure, and valve weak link analysis.  In addition, the inspectors 
reviewed valve AC motor electrical calculations to confirm that the design basis 
minimum voltage at the motor terminals would be adequate for starting and 
running, protective device/thermal overload relay settings to ensure that 
adequate margin existed, and cable sizing to ensure adequate ampacity.  The 
inspectors reviewed valve operating logic to verify the appropriate functionality 
was implemented including automatic closure on loss of RHRSW.  Diagnostic 
and IST results were reviewed to verify acceptance criteria were met and 
performance degradation would be identified.   

• Essential Service Water (ESW) Pump ‘A’ (1P099A):  The inspectors reviewed 
system hydraulics calculations including resistance calculations to determine the 
total head requirements for the pump based on actual estimated losses.  In 
addition, the inspectors reviewed surveillances completed on the pump to make 
sure that actual performance was acceptable and conditions of the test 
represented, or could be correlated to, conditions during design basis accidents.  
The inspectors reviewed vendor manuals, specifications and pump curves to 
make sure that these parameters had been correctly translated into calculations.  
The inspectors also reviewed the seismic adequacy of the discharge piping and 
its interface with non-safety-related piping to ensure system reliability during an 
earthquake.  In addition, the inspectors reviewed pump motor electrical 
calculations to confirm that the design basis minimum voltage at the motor 
terminals would be adequate for starting and running, protective device/thermal 
overload relay settings to ensure that adequate margin existed, and cable sizing 
to ensure adequate ampacity. 
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• ESW Pump ‘A’ Discharge Strainer (1S089A):  The inspectors reviewed the 
estimated resistance added by the strainer on the overall ESW system resistant 
calculation.  The inspectors also reviewed completed surveillances to ensure 
operation within the expected values.  The inspectors reviewed control logic for 
the strainer backwash system to verify the automatic functionality was 
implemented. 

• Heating, Ventilation, and Air-Conditioning (HVAC) for ESW Pump House:  The 
inspectors reviewed calculations to ensure the HVAC system would maintain 
room temperature within the prescribed limits during a design basis accident.  In 
addition, the inspectors reviewed these calculations to verify that the most 
limiting conditions were taken into account.  The inspectors also reviewed the 
components specifications to make sure these parameters have been correctly 
translated into the calculations. 

• 250VDC Battery (1D4):  The inspectors reviewed electrical calculations for the 
safety-related 250VDC station battery.  These included battery sizing and loading 
calculations for safety-related DC loads to verify that adequate battery capacity 
was available during a design bases event and for a station blackout event.  The 
inspectors also reviewed the battery surveillance tests and performance history 
to verify acceptance criteria were met and performance degradation would be 
identified.  The minimum and maximum battery room temperatures and hydrogen 
buildup calculations were reviewed for consistency with design basis 
requirements.  The inspectors reviewed battery charger sizing calculations and 
verified that battery charger capacitors were periodically replaced to ensure 
proper operation.  Operating procedures associated with the battery were also 
reviewed. 

• 250VDC Motor Control Center (1D41):  The inspectors reviewed electrical 
calculations for the safety-related 250VDC motor control center.  These included 
short circuit, loading, and voltage drop calculations for safety-related DC loads to 
verify that adequate voltage was available at these loads during a design basis 
event and for a station blackout event.  The inspectors reviewed the ratings on 
fuses and circuit breakers to ensure that they were properly selected for the 
application. 

• 4160VAC Essential Switchgear (1A3):  The inspectors reviewed the 4kV 
essential switchgear to verify it would operate during design basis events.  The 
inspectors reviewed selected calculations for electrical distribution system, 
including load flow/voltage drop, degraded voltage protection, short-circuit, and 
electrical protection and coordination.  This review was conducted to assess the 
adequacy and appropriateness of design assumptions, and to verify that bus 
capacity was not exceeded and bus voltages remained above minimum 
acceptable values under design basis conditions.  Additionally, the switchgear’s 
protective device settings and breaker ratings were reviewed to ensure that 
selective coordination was adequate for protection of connected equipment 
during worst-case, short-circuit conditions.  The inspectors also reviewed the 
automatic and manual transfer schemes between alternate offsite sources and 
the EDG to verify that adequate voltage was maintained for safety-related loads 
before, and after the transfers.  Additionally, bus operating procedures were 
reviewed to determine if adequate guidance was given to the operators to ensure 
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design basis assumptions were maintained.  The inspectors reviewed degraded 
and loss of voltage relays to verify settings were in accordance with design 
calculations and associated calibration procedures were consistent with 
calculation assumptions.  To determine if breakers were maintained in 
accordance with industry and vendor recommendations, the inspectors reviewed 
the preventive maintenance inspection and testing procedures.  The inspectors 
reviewed breaker opening and closure logic to verify the appropriate functionality 
was implemented.  The 125VDC voltage calculations were reviewed to determine 
if adequate voltage would be available for the breaker open and close coils and 
spring charging motors. 

• 480VAC Essential Load Center (1B03):  The inspectors inspected the 480V load 
center to verify it would operate during design basis events.  The inspectors 
reviewed selected calculations for electrical distribution system load flow, voltage 
drop, short-circuit, and electrical protection and coordination.  The adequacy and 
appropriateness of design assumptions and calculations were reviewed to verify 
that bus capacity was not exceeded and bus voltages remained above 
minimum acceptable values under design basis conditions.  The load center 
protective device settings and breaker ratings were reviewed to ensure that 
selective coordination was adequate for protection of connected equipment 
during worst-case short-circuit conditions.  The inspectors reviewed the voltage 
protection scheme and the adequacy of available instrumentation/alarms.  To 
ensure that breakers were maintained in accordance with industry and vendor 
recommendations, the inspectors reviewed the preventive maintenance 
inspection and testing procedures.  The inspectors reviewed the operating 
procedures for normal, abnormal, and emergency conditions.  The inspectors 
reviewed breaker opening and closure logic to verify the appropriate functionality 
was implemented.  The 125VDC voltage calculations were reviewed to determine 
if adequate voltage would be available for the breaker open and close coils, and 
spring charging motors. 

• 161/4.16kV Startup Transformer (1X003) and 34.5/4.16kV Standby Transformer 
(1X004):  The inspectors reviewed the transformers to verify they would respond 
as described in the UFSAR and the design basis document.  The inspectors 
reviewed the system one-line diagrams, nameplate data, electrical load flow 
calculations, and loading requirements to determine the adequacy of the 
transformers to supply required power to the associated 4160VAC essential 
switchgear.  The inspectors reviewed corrective action program issues, 
operability evaluations, and licensee event reports issued since November 2007 
that led to inoperability and non-conforming issues with offsite power circuits at 
Duane Arnold.   

• Fuel Oil Storage and Day Tanks (Division 2):  The inspectors reviewed design 
basis documentation, the UFSAR, TS and associated bases, and system 
drawings for the EDG fuel oil storage and day tank components.  Included in this 
review were the calculations establishing the fuel oil consumption requirements 
for the 7-day TS supply volume for the EDG; the results of these calculations 
were independently verified by the inspectors using vendor supplied startup test 
data.  Further, calculations using the schematics providing details on the 
geometry of the tank, level instrumentation settings, and surveillances used to 
verify required fuel capacities to demonstrate operability were reviewed. 
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• HPCI Room Cooler (1VAC14A/B):  The inspectors reviewed the design basis 
documentation, and system drawings for the HPCI room cooler and associated 
fans.  The calculations addressing the maximum potential room temperatures 
under accident and station blackout conditions were also reviewed.  The 
inspectors also reviewed calculations addressing potential ESW temperatures 
and corresponding required ESW flows, in addition to surveillances and air 
balance test results of the fan units. 

b. Findings 

(1) Inadequate Calculations/Analyses for Essential 4160VAC Circuit Breaker Close/Open 
Coils 

Introduction:  A finding of very low safety significance (Green) and associated NCV of 
10 CFR Part 50, Appendix B, Criterion III, “Design Control,” was identified by the 
inspectors for the failure to assure and verify that adequate control voltage was available 
for the close and open coils of the 4160VAC safety-related breakers.   

Description:  At the start of the inspection, the licensee did not have calculations or 
analyses to determine the voltages available at the breaker close and open coils during 
a loss-of-offsite-power/loss-of-coolant (LOOP/LOCA) event.  The inspectors identified 
that existing calculations for the 125VDC electrical power distribution systems only 
calculated voltage drops to the switchgear and not to the connected loads.  According to 
the calculations, control wiring beyond the switchgear was considered negligible.  During 
the inspection, the licensee performed a simplified evaluation to determine the worst 
case available close and open coil voltage at the worst case breaker fed from the 
4160VAC essential switchgear.  The EDG feeder breaker was estimated to be the circuit 
with the longest control cable run and the largest control circuit voltage drop.  The 
evaluation determined that the voltage could be as low as 74VDC conservatively 
assuming the DC voltage after a 4-hour design bases battery discharge. 

Vendor documentation established a requirement for 90VDC and 70VDC for proper 
operation of the breaker close and open coils respectively.  The licensee breaker 
preventive maintenance program verified every 4 years, that the breaker open and close 
and open coils would operate at 70VDC, but this testing was performed after breaker 
maintenance had been completed and no as-found testing was conducted.  Neither the 
licensee nor the inspectors could determine if the breaker maintenance performed would 
have an effect on what voltage that the coils would operate at. 

The licensee entered this performance deficiency into its corrective action program 
(CAP055981).  To substantiate a reasonable assurance for operability, the licensee 
performed additional coil voltage pickup testing on a spare 4160VAC breaker.  The 
testing demonstrated that the close and open coils would pickup at voltages as low as 
50VDC.  The licensee planed to review testing practices and include control circuit 
voltage drops to components during their ongoing calculation conversion project to 
Electronic Transient Analysis Program (ETAP) PowerStation, which was scheduled to be 
completed this calendar year. 

Analysis:  The inspectors determined that failing to verify the adequacy of the design of 
the essential 4160VAC circuit breaker controls was a performance deficiency warranting 
a significance evaluation.  The inspectors concluded that the finding was greater than 
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minor in accordance with IMC 0612, “Power Reactor Inspection Reports,” Appendix B, 
“Issue Disposition Screening,” issued on September 20, 2007.  The finding involved the 
attribute of design control and could have affected the mitigating systems cornerstone 
objective of ensuring the availability, reliability, and capability of systems that respond to 
initiating events to prevent undesirable consequences.  The inspectors determined the 
failure to assure and verify that adequate control voltage was available to close and 
open the 4160VAC breakers could have affected the capability of EDGs and other 
safety-related equipment to respond to initiating events.  By the end of the inspection, 
the licensee was able to demonstrate operability, however, at the time of discovery there 
was reasonable doubt on the operability of the essential 4160VAC circuit breakers.  

The inspectors determined the finding could be evaluated using the SDP in 
accordance with IMC 0609, “Significance Determination Process,” Attachment 0609.04, 
“Phase 1 - Initial Screening and Characterization of Findings,” Table 4a for the Mitigating 
Systems Cornerstone.  The finding screened as “Green” because it was a design 
deficiency that did not result in actual loss of safety function.  The inspectors determined 
there was no cross-cutting aspect associated with this finding.  

Enforcement:  Title 10 CFR Part 50, Appendix B, Criterion III, “Design Control,” required, 
in part, that design control measures shall provide for verifying or checking the adequacy 
of design, such as by the performance of design reviews, by the use of alternate or 
simplified calculational methods, or by the performance of a suitable testing program. 

Contrary to the above, as of February 11, 2008, the licensee failed to ensure design 
control measures were in place for verifying or checking the adequacy of the design of 
the essential 4160VAC circuit breaker controls.  Specifically, the licensee failed to 
assure, that the minimum available control voltage to the close and open coils at the 
4160VAC breakers was adequate to meet requirements.  The licensee entered this 
performance deficiency into its corrective action program (CAP055981), calculated the 
available voltage for an assumed worst case circuit, and conducted limited testing to 
assure the breakers were operable.  Because this violation was of very low safety 
significance and it was entered into the licensee’s corrective action program, this 
violation is being treated as an NCV, consistent with Section VI.A.1 of the NRC 
Enforcement Policy (NCV 05000331/2008006-01). 

(2) Inadequate Calculations/Analyses and Testing for Thermal Overload Relays (TOLs) on 
Safety-Related MOVs 

Introduction:  A finding of very low safety significance (Green) and associated 
NCV of 10 CFR Part 50, Appendix B, Criterion III, “Design Control,” was identified 
by the inspectors for the failure to assure that TOLs on safety-related MOV circuits were 
sized properly and periodically tested.  

Description:  Regulatory Guide 1.106, Revision 1, “Thermal Overload Protection For 
Electric Motors On Motor-Operated Valves,” specified methods acceptable to the NRC 
staff for complying with Appendix B, Criterion III.  The guide allowed the licensee to 
either bypass the TOL during a design basis event or leave the TOL in the MOV circuit 
continuously, provided that they were sized properly and periodically tested.  These 
methods would ensure that the TOL devices would not needlessly prevent the motor 
from performing its safety-related function.  The licensee chose to leave the TOLs in the 
MOV circuits continuously, but failed to demonstrate by calculations or analyses that the 
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TOLs were sized properly and periodically test them to ensure continued functional 
reliability and the accuracy of the trip point.  The inspectors identified that the licensee 
had established an acceptable criteria for properly sizing TOLs for safety-related MOVs, 
but had not followed through with the required calculations or analyses to assure proper 
sizing.  

In 1990, the licensee received a Notice of Violation (NRC Inspection Report 1990-05-11) 
for failure to control TOL sizing and not having configuration controls in place to 
determine which TOLs were installed in the plant.  The licensee initiated a Thermal 
Overload Project as a result of the violation and performed walkdowns to document the 
installed TOLs.  A contractor performed an “As-built” review of the Generic Letter 89-10, 
“Safety-Related Motor-Operated Valve Testing and Surveillance,” MOV TOLs 
to determine if the sizing met the current industry guidelines as recommended in 
IEEE 741-1990, “IEEE Standard Criteria for the Protection of Class 1E Power Systems 
and Equipment in Nuclear Power Generating Stations.”  The licensee failed to take 
action based on the contractor review to ensure that the TOLs installed were acceptable 
to meet the intent of RG 1.106 

The inspectors identified that, as of February 11, 2008, the licensee had no program to 
periodically test TOLs to ensure continued functional reliability and the accuracy of the 
trip point.   

Analysis:  The inspectors determined that failing to assure that TOL’s on safety-related 
MOV circuits were sized properly and periodically tested was a performance deficiency 
warranting a significance evaluation.  The inspectors concluded that the finding was 
greater than minor in accordance with IMC 0612, “Power Reactor Inspection Reports,” 
Appendix B, “Issue Disposition Screening,” issued on September 20, 2007.  The finding 
involved the attribute of design control and could have affected the mitigating systems 
cornerstone objective of ensuring the availability, reliability, and capability of systems 
that respond to initiating events to prevent undesirable consequences.  The inspectors 
determined that the failure to assure that TOLs were properly sized and periodically 
tested could have affected the ability for MOVs to respond to initiating events.  By the 
end of the inspection, the licensee was able to demonstrate operability in that the TOLs 
would not prevent any MOVs from performing their safety function; however at the time 
of discovery there was reasonable doubt on the operability of the safety-related MOVs.   

The inspectors determined the finding could be evaluated using the SDP in 
accordance with IMC 0609, “Significance Determination Process,” Attachment 0609.04, 
“Phase 1 - Initial Screening and Characterization of Findings,” Table 4a for the Mitigating 
Systems Cornerstone.  The finding screened as “Green” because it was a design 
deficiency that did not result in actual loss of safety function.  The inspectors determined 
there was no cross-cutting aspect associated with this finding.  

Enforcement:  Title 10 CFR Part 50, Appendix B, Criterion III, “Design Control,” required, 
in part, that design control measures shall provide for verifying or checking the adequacy 
of design, such as by the performance of design reviews, by the use of alternate or 
simplified calculational methods, or by the performance of a suitable testing program. 

Contrary to the above, as of February 11, 2008, the licensee failed to ensure design 
control measures were in place for verifying or checking the adequacy of the design of 
the thermal overload relays for the safety-related MOVs.  Additionally, the licensee failed 
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to assure the trip setpoint of the TOLs had not changed after being in service by 
establishing a periodic testing program for the TOLs.  The licensee entered this issue 
into its corrective action program (CAP055807 and CAP055893).  Because this violation 
was of very low safety significance and was entered into the licensee’s corrective action 
program, this violation is being treated as an NCV, consistent with Section VI.A.1 of the 
NRC Enforcement Policy (NCV 05000331/2008006-02). 

.4 Operating Experience 

a. Inspection Scope 

The inspectors reviewed six operating experience issues to ensure that NRC generic 
concerns had been adequately evaluated and addressed by the licensee.  The operating 
experience issues listed below were reviewed as part of this inspection: 

• IN 1991-51, “Inadequate Fuse Control Programs”; 

• IN 2006-26, “Failure of Magnesium Rotors in MOV Actuators”; 

• IN 2006-31, “Inadequate Fault Interrupting Rating of Breakers”; 

• GL 2006-02, “Grid Reliability”; 

• Bulletin 88-04, “Potential Safety-Related Pump Loss”; and 

• General Electric Safety Information Communication (SC)06-01, “Worst Single 
Failure for Suppression Pool Temperature Analysis.” 

b. Findings 

No findings of significance were identified. 

.5 Modifications 

a. Inspection Scope 

The inspectors reviewed four permanent plant modifications related to selected risk 
significant components to verify that the design bases, licensing bases, and performance 
capability of the components had not been degraded through modifications.  The 
modifications listed below were reviewed as part of this inspection effort:  

• ECP-1703, Install Noise Suppression in 250VDC MOVs; 

• EMA-1122936, ESW Pump Replacement;  

• DCP-1524, Containment Hard Vent Modification; and 

• EMA-A44296, SBLC High-level and Low-level Alarm Setpoint Change. 
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b. Findings 

No findings of significance were identified. 

.6 Risk Significant Operator Actions 

a. Inspection Scope 

The inspectors performed a margin assessment and detailed review of four risk 
significant, time critical operator actions.  These actions were selected from the 
licensee’s PRA rankings of human action importance based on risk achievement worth 
values.  Where possible, margins were determined by the review of the assumed design 
basis and UFSAR response times and performance times documented by job 
performance measures results.  For the selected operator actions, the inspectors 
performed a detailed review and walk through of associated procedures, including 
observing the performance of some actions in the station’s simulator and in the plant for 
other actions, with an appropriate plant operator to assess operator knowledge level, 
adequacy of procedures, and availability of special equipment where required. 

The following operator actions were reviewed: 

• Lowering Reactor Water Level to Top of Active Fuel following an Anticipated 
Transient Without Scram (ATWS); 

• Inhibiting Automatic Depressurization following an ATWS; 

• Injection of Standby Liquid Control following an ATWS; and 

• Bypassing Main Steam Line Automatic Isolation following an ATWS.  

b. Findings 

(1) Failure to Periodically Test Reactor Protection System Key Lock Bypass Switches 

Introduction:  A finding of very low safety significance (Green) and associated NCV of 
10 CFR Part 50, Appendix B, Criterion XI, “Test Control,” was identified by the 
inspectors for the failure to test reactor protection system (RPS) key locked bypass 
switches.  The licensee entered this issue into its corrective action program and initiated 
procedural changes to require periodic testing of the RPS bypass switches. 

Description:  On February 12, 2008, following a walkdown of procedures used to 
mitigate an ATWS, the inspector questioned if key locked bypass switches used to 
defeat automatic protection circuits were periodically tested.  The response obtained 
was that while most of the defeats were periodical tested as part of surveillance testing, 
two of the defeats were not tested.  In particular four key lock switches that bypass 
automatic scrams to allow reset and repeat control rod scrams in an ATWS situation 
(DEFEAT 3) were not periodically tested or exercised.  The bypass switches in question 
where installed in 1990 as a human factors improvement to facilitate implementation of 
emergency procedures.  The switches were tested following their installation and then 
every 24 months until 1998 when a surveillance procedure change removed them from 
testing. 
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Per the Duane Arnold UFSAR, the RPS and the modification that installed the DEFEAT 
3 key lock switches was designed to meet the intent of IEEE-279, “Proposed Criteria for 
Nuclear Power Plant Protection Systems.”  Periodic testing of RPS was required by the 
surveillance requirements of TS 3.3.1.1.  NRC regulations and guidance documents 
identify the level of testing required for the RPS.  These include:  Title 10 CFR 50.55a, 
“Codes and Standards,” Paragraph (h), which referenced IEEE-297; Appendix A to 
10 CFR Part 50, General Design Criterion 21, “Protection System Reliability and 
Testability”; Appendix B to 10 CFR Part 50, Criterion XI, “Test Control”; and Regulatory 
Guide 1.118, “Periodic Testing of Electric Power and Protection Systems.” 

The licensee reviewed past surveillance results and did not identify any failures of this 
type of switch at the plant.  A review of operating experience did identify a failure of a 
similar switch at another facility, although a single cycling of the switch restored its 
function.  The apparent cause was assumed to be dirty contacts, which was easily 
cleaned by cycling the switch.  Although the licensee cannot test these switches at this 
time, there was no indication that the switches would not function when called upon. 

Analysis:  The inspectors determined that failing to periodically test key lock switches 
used to bypass automatic scrams was contrary to the testing requirement for the RPS 
and was a performance deficiency.  The inspectors concluded that the finding was 
greater than minor in accordance with IMC 0612, “Power Reactor Inspection Reports,” 
Appendix B, “Issue Disposition Screening,” issued on September 20, 2007.  The finding 
was determined to be more than minor because it involved the attribute of equipment 
performance and could have affected the mitigating systems cornerstone objective of 
ensuring the availability, reliability, and capability of systems that respond to initiating 
events to prevent undesirable consequences.  Specifically, the licensee did not ensure 
the operability and functional performance of the key lock switches used to bypass 
automatic protection circuits in the RPS. 

The inspectors determined the finding could be evaluated using the SDP in 
accordance with IMC 0609, “Significance Determination Process,” Attachment 0609.04, 
“Phase 1 - Initial Screening and Characterization of Findings,” Table 4a for the Mitigating 
Systems Cornerstone.  Although the licensee was not able to test the switches during 
the inspection, there was no indication based on the licensee’s review of plant testing or 
through operating experience that the switches would not function when called upon.  As 
such, the finding screened as “Green” because it did not result in actual loss of safety 
function and all five questions in Table 4a were answered no.  The inspectors 
determined there was no cross-cutting aspect associated with this finding.  

Enforcement:  Title 10 CFR Part 50, Appendix B, Criterion XI, “Test Control,” required, in 
part, that a test program shall be established to assure that all testing required to 
demonstrate that structures, systems, and components will perform satisfactorily in 
service is identified and performed in accordance with written test procedures which 
incorporate the requirements and acceptable limits contained in applicable design 
documents. 

Contrary to the above, from 1998 to the present, the licensee failed to test bypass 
switches in the RPS.  Specifically, in 1999 the surveillance procedure that previously 
included testing of the RPS bypass switches was revised, which eliminated the testing of 
the bypass switches.  The licensee entered this issue into its corrective action program 
(CAP055494) and initiated procedural changes to require periodic testing of the RPS 
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bypass switches.  Because this violation was of very low safety significance and it was 
entered into the licensee’s corrective action program, this violation is being treated as an 
NCV, consistent with Section VI.A.1 of the NRC Enforcement Policy 
(NCV 05000331/2008006-03).   

4. OTHER ACTIVITIES 

4OA2 Identification and Resolution of Problems 

.1 Review of items Entered Into the Corrective Action Program 

a. Inspection Scope 

The inspectors reviewed a sample of the selected component problems that were 
identified by the licensee and entered into the corrective action program.  The inspectors 
reviewed these issues to verify an appropriate threshold for identifying issues and to 
evaluate the effectiveness of corrective actions related to design issues.  In addition, 
corrective action documents written on issues identified during the inspection were 
reviewed to verify adequate problem identification and incorporation of the problem into 
the corrective action program.  The specific corrective action documents that were 
sampled and reviewed by the inspectors are listed in the attachment to this report. 

b. Findings 

No findings of significance were identified. 

4OA6  Meeting(s) 

.1 Exit Meeting Summary 

On March 14, 2008, the inspectors presented the inspection results to Mr. R. Anderson, 
and other members of the licensee staff.  The licensee acknowledged the issues 
presented.  The inspectors asked the licensee whether any materials examined during 
the inspection should be considered proprietary.  Several documents reviewed by the 
inspectors were considered proprietary information and was either returned to the 
licensee or handled in accordance with NRC policy on proprietary information. 
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Attachment 1

SUPPLEMENTAL INFORMATION 

KEY POINTS OF CONTACT 

Licensee 
R. Anderson, Site Vice President 
M. Baldwin, Electrical Design Engineer 
D. Curtland, Plant Manager 
S. Catron, Licensing Manager 
J. Cadogan, Engineering Director 
C. Dieckmann, Operations Manager 
M. Lingenfelter, Design Engineering Manager 
S. Huebsch, System Engineering Supervisor 
R. Mayhugh, Motor-operated Valve Program Owner 
B. Murrell, Licensing Engineer 
S. Myres, Plant Engineering 
D. Pint, Senior Electrical Design Engineer 
J. Swales, Design Engineering Supervisor 
K. Kleinheinz, Program Engineering Manager 
J. Swales, Supervisor, Mechanical Design 
E. Sorenson, Supervisor, Programs Engineering 
L. Swenzinski, Licensing Engineer 
 
Nuclear Regulatory Commission 
R. Orlikowski, Senior Resident Inspector 
R. Baker, Resident Inspector 

LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED 

05000331/2008006-01 NCV Inadequate Calculations/Analyses for Essential 
4160 VAC Circuit Breaker Close/Open Coils 
(1R21.3.b.(1)) 

05000331/2008006-02 NCV Inadequate Calculations/Analyses and Testing for 
TOLs on Safety-Related MOVs (1R21.3.b.(2)) 

05000331/2008006-03 NCV Failure to Periodically Test Reactor Protection 
System Key Lock Bypass Switches (1R21.6.b.(1)) 
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LIST OF DOCUMENTS REVIEWED 

The following is a list of documents reviewed during the inspection.  Inclusion on this list does 
not imply that the NRC inspectors reviewed the documents in their entirety, but rather, that 
selected sections of portions of the documents were evaluated as part of the overall inspection 
effort.  Inclusion of a document on this list does not imply NRC acceptance of the document or 
any part of it, unless this is stated in the body of the inspection report. 

CALCULATIONS 

Number Description or Title Revision 

434-N-003 Fire Protection – Structural Steel Heat Up Code 1 

466-M-003 ESW Heat Loads 2 

466-M-007 Chiller Performance 0 

CAL-422-N-002 Standby Liquid Control System 1 

CAL-466-M-003 ESW Heat Loads 3 

CAL-E02-003 Single Standby DG Static Loading for a LOOP/LOCA 2 

CAL-E02-006 Analysis of the 1A3 Essential Electrical Power 2 

CAL-E02-008 Analysis of the Direct Current Electrical Power 
Distribution System 

1 

CAL-E07-003 Analysis of the Standby Transformer Tap Setting 0 

CAL-E08-001 Analysis of the Startup Transformer Loading 0 

CAL-E08-002 Battery Charger Sizing Calculation 0 

CAL-E88-005 Limiting Power Circuit Current for DC MOVs 5 

CAL-E90-008 Inservice Testing Program Instrument Accuracy 12 

CAL-E90-008 ASME Section XI Instrument Accuracy Evaluation 12 

CAL-E91-02 Motor Operated Valve Torque Switch Setting 
Calculation for MOV 2046  

27 

CAL-E92-008 1D2 Battery Load and Margin Calc 5B 

CAL-E92-009 1D4 Battery Load and Margin Calc 4 

CAL-E92-020 AC MOV Degraded Voltage Condition Calculation 10 

CAL-E93-027 Condensate Storage Tank Low Level LS5218 and 
LS5219 

3 

CAL-E93-032 Temperature Transient Evaluation for HPCI  Room 
During Station Blackout 

1 

CAL-E94-014 ECCS Pump Start Time Delay Relays E21A-K016A & 
B, E11A-K070A & B & E11A-K075A & B 

2 
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CALCULATIONS 

Number Description or Title Revision 

CAL-E95-006 4.16kV Essential Bus Degraded Voltage Setpoint 
Calculation 

4 

CAL-E95-006 4.16kV Essential Bus Degraded Voltage Setpoint Calc 4 

CAL-E95-016 Setpoint Calculation RCIC Minimum Discharge Flow 
Switch – FS2508 

1 

CAL-E96-006 Setpoint Calculation HPCI Minimum Flow Bypass -  FS 
2310 

1 

CAL-E98-001 4.16-KV Essential Bus Undervoltage Relay Setpoint  1 

CAL-E99-004 250 VDC Electrical Distribution System Short Circuit 
Calculation 

2 

CAL-EC-015 Adequacy of Station Electric Distribution System 
Voltages 

1 

CAL-IELP-E 92-19 Motor Operated Valve Thermal Overload Device 
Sizing Calculation 

0 

CAL-IELP-E92-19 MOV Thermal Overload Device Sizing 0 

CAL-IELP-M81-09 EDG Fuel Oil Day Tanks (1T037A/B) Level Volume 
Relationship 

1 

CAL-IELP-M87-77 HPCI/RCIC Room Cooling Load 0 

CAL-IELP-M92-28 MEDP, Pressure, Flow, and Temperature 
Determination for Residual Heat Removal Service 
Water System Motor Operated Valves 

1 

CAL-IELP-M91-029 Accumulator Sizing for CV-4300 and CV-4357 2 

CAL-IELP-M92-99 DAEC Battery Rooms Exhaust Rates 0 

CAL-M01-157 CV4357 Design Information and Capability Calc. 1 

CAL-M01-158 Set Point Calculation for CV4357 2 

CAL-M05-004 HPCI Emergency Room Cooler Heat Transfer Calc 1 

CAL-M06-001 HPCI Pump Curve 1 

CAL-M06-007 Room Heat Up Analysis for DAEC During Station 
Blackout 

0 

CAL-M08-005 Acceptance Criteria for Inservice Leakage Testing of 
Check Valve, V43-0441, Hard Pipe Vent Accumulator 
Check Valve 

0 

CAL-M32-33 HPCI Flow Orifice, FE-2309, Differential Pressure vs. 
Flow 

0 

CAL-M91-005 Emergency Service Water Pump TDH Analysis 2 
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CALCULATIONS 

Number Description or Title Revision 

CAL-M91-010 Recommended Discharge Pressure for HPCI Main 
Pump 

1 

CAL-M91-014 Diesel Generator 7 Day Fuel Oil Requirement 2 

CAL-M91-014 Standby Diesel Generator 7 Day Fuel Oil Requirement 2 

CAL-M93-050 GL 89-10 Maximum Thrust Analysis for Motor 
Operated Valves (MO2312) 

2 

CAL-M93-052 GL 89-10 Maximum Thrust Analysis for Motor 
Operated Valves (MO2238) 

2 

CAL-M93-053 GL 89-10 Maximum Thrust Analysis for Motor 
Operated Valves (MO2318) 

2 

CAL-M93-069 GL 89-10 Maximum Thrust Analysis for Motor 
Operated Valves (MO2046) 

2 

CAL-M92-031 MEDP, Pressure, Flow, and Temperature 
Determination for High Pressure Coolant Injection 
Motor Operated Valves 

2 

CAL-M93-078 ESW/RHRSW Pit Pumpdown Times 1 

CAL-M97-008 HPCI NPSH 2 

CAL-MC-153 Sizing Diesel Fuel Oil Transfer Pumps 1P044A & B 2 

CAL-MC-30A HPCI, RCIC Minimum Flow Bypass Flow Orifices 1 

CDBI Q 204 Evaluation for Q204 CDBI 0 

FPE-B06-003 Evaluation of Pumphouse Structural Steel and 
Combustible Loading in Fire Zones 16A, 16B & 16F 

1 

MPR Calculation No. 
318-004-CBS-1 

System Level Review for Containment Atmosphere 
Control System Air Operated Valves 

1 

MPR Report: 1994, 
Part 4 

Evaluation of Stem Torque Requirements for AOV CV-
4357 at DAEC Using the EPRI Butterfly Valve 
Performance Prediction Methodology 

0 

 
CORRECTIVE ACTION PROGRAM DOCUMENTS REVIEWED 

Number Description or Title Date 

ACE 1791 Latent Errors Identified in the Electrical Design Calculations 1/17/08 

CA048808 CDBI assessment Containment Hard Pipe Vent Operation 1/29/08 

CAP011319 NRC IN 2001-13, “Inadequate Standby Liquid Control System 
Relief Valve Margin” 

8/13/01 

CAP030953 HPCI Tagging Problems During Maintenance Work Window 3/9/04 
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CORRECTIVE ACTION PROGRAM DOCUMENTS REVIEWED 

Number Description or Title Date 

CAP034081 Recorded Discharge Pressure for SBLC Pumps Not in Spec 11/30/04 

CAP035704 CV4357 Opens Further Than Specified 4/6/05 

CAP035957 Blown Fuse in 1D45 During MO1909 Cycling 4/15/05 

CAP038288 Re-evaluate Thermal Binding Potential of MO2312 10/10/05 

CAP038827 Overloading of the Startup Transformer 11/10/05 

CAP039229 DG Voltage Dips Less than RG 1.9 Requirements 12/7/05 

CAP040574 Evaluate DC MCC’s for Life Cycle Management 2/24/06 

CAP040648 Voltage Level at MCCs During Transients on EDG 2/28/06 

CAP040658 Failure to Meet EDG Voltage Dips Not Documented in CAP 3/1/06 

CAP040881 Inadequate Documentation of Electrical Protective Device 
Coordination 

3/13/06 

CAP040973 Vortex Limit for HPCI Transfer from CST to Torus 3/16/06 

CAP041393 Review of Containment Design per GE Communication 4/6/06 

CAP041818 Documentation of Coordination for 250VDC System 4/26/06 

CAP048111 Design Calcs do not Adequately Model 161-kV Offsite Sources 11/9/07 

CAP048289 Actions to Address Deficiencies in EDG Voltage Not Prompt 3/10/07 

CAP052776 MOV Stroke Delay Times Not Accounted for During Voltage 
Transients on EDG 

9/26/07 

CAP053706 Design Calcs do not Adequately Model 161-kV Offsite Sources 11/7/07 

CAP053882 Latent Error in LOCA Mode Electrical Calculations 11/16/07 

CAP054235 Standby Transformer 1X4 Potentially Operable But Degraded 12/11/07 

CAP055005 EDG Loading and Maximum Fuel Consumption 1/24/08 

CAP055038 CAQ-CBDI Assessment – Evaluation of NPSH Margins 1/29/08 

CAP055039 CDBI assessment Containment Hard Pipe Vent Operation 1/25/08 

CAP055057 Electrical Coordination Calculations 1/26/08 

CAP055074 SBO Nonconservative Assumptions for Room Heat-up 1/28/08 

CAP055106 CDBI Assessment - Diesel Oil Tank Alarms 1/29/08 

CAP055366 MCC Motor Starter Pickup Voltage 2/7/08 

CAP055473 RIP 102.1 Step 6 (b) Not Able to be Completed as Written 2/12/08 
CAP055487 UFSAR Statement May Need Clarification 2/12/08 
CAP055494 Periodic Cycling of Defeat Hand Switches 2/12/08 
CAP055510 CAL-E92-020 Revised in 2002 and Results of the Revision 

Were Not Incorporated Into BECH-E200 
2/13/08 
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CORRECTIVE ACTION PROGRAM DOCUMENTS REVIEWED 

Number Description or Title Date 

CAP055540 MO2078 Shown as Normally Closed on BECH-M144<1> 2/14/08 
CAP055541 CAL-E92-009 250VDC Battery Load & Margin Calculation 

Concern 
2/14/08 

CAP055559 MOV Stall Time Analysis at Degraded Voltages 2/14/08 
CAP055669 CAQ - Review Static Loading Acceptable Voltages 2/19/08 
CAP055733 Discrepancy Between Vendor Manual and Design Drawings 2/21/08 
CAP055734 CAQ-CAL-E02-003 Single SBDG Static Loading for a 

LOOP/LOCA Did Not Use BHP Value 
2/2108 

CAP055800 CAL-M06-001 Does Not Address Branch Flow 2/25/08 

CAP055807 MOV Thermal Overloads Calculations Need to be Reviewed 2/25/08 
CAP055875 CAL-E08-002 does not Include 1P093 as a Steady-State Load 2/27/08 
CAP055893 Re-assess Position Regarding RG 1.106 2/27/08 
CAP055905 Power System Short Circuit Calculations Should Include EDGs 2/28/08 
CAP055910 PM Question With Respect to the Use of the 70 VDC Test on 

the 4160 Breakers 
2/28/08 

CAP055921 Overload Sizing for MO2238 Contained Error 2/28/08 
CAP055934 ESW Flowrates in UFSAR Table 9.2-1 do Not Match Values in 

CAL-M91-005 
2/29/08 

CAP055981 4KV Breaker Trip and Close Coil Require DC Volt 3/1/08 

CAP056173 MEDP Calculation for MO2312 Does Not Account for 3% 
MSRV Tolerance 

3/10/08 

CAP056179 CAL-E93-027 Contains an Error 3/10/08 

CAP056191 Magnetic Only Breakers Settings Need to be Revisited With 
Respect to Margin 

3/11/08 

CAP056201 Evaluation of ESW Operation With the Strainer Backwash 
System Out of Service 

3/11/08 

CAP056263 Lack of OEM Documentation in Response to Bulletin 88-04 3/12/08 

CAP056273 ETAP Calculations Need to Incorporate Industry Standards 3/12/08 

CAP056293 OI 304.2 References Breaker Racking Sections that Have 
Moved to Separate Attach 

3/13/08 

OBD 299 Modeling Error Found in LOCA Mode Electrical Calculations 11/30/07 

OBD 301 Standby Transformer 1X4 Potentially Operable But Degraded 
When Restored 

12/13/07 

OPR 303 EDG Voltage Dips Less Than RG1.9 Requirements 10/25/07 

OPR 370 Non-conservative Modeling of T1 Transformer 11/7/07 

OPR 371 Non-Conservative Modeling Of Operating Loads Used for 
LOCA Analyses 

11/30/07 

OPR 376 Safety-related MCC Starters 2/9/08 

RCE#1067 Root Cause Analysis of 2006 LOR Examination Failures 6/26/07 
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DRAWINGS 

Number Description or Title Revision 

APED-C71-004<09> Reactor Protection System Relay Logic 23 

APED-E41-006<3> HPCI Relay Logic Schematic 27 

APED-E41-006<4> HPCI Relay Logic Schematic 28 

APED-E41-006<7> HPCI Valve Logic Schematic 16 

BECH-E001 SL Diagram – Station Connections 30 

BECH-E005 SL Meter & Relay Diagram – 4KV System Essential 
SWGR 1A3 & 1A4 

15 

BECH-E006 SL Meter & Relay Diagram – 480V System 46 

BECH-E023 Schematic Meter & Relay Diagram – 4160V System 
Essential SWGR 1A3 & 1A4 

28 

BECH-E028 250V DC Single Line Meter & Relay Diagram 24 

BECH-E104<010> Breaker 152-301 Control 13 

BECH-E104<012> Breaker 152-302 Control 7 

BECH-E104<025A> 4160V & 480V System Control and Protection 3 

BECH-E104<026A> 4160V & 480V System Control and Protection 5 

BECH-E106<003> Diesel Generator Breaker 152-311 Control 8 

BECH-E107<009> 250V DC MCC1D41  10 

BECH-E111<011> Water Supply Pump 1P117A Motor Control 16 

BECH-E111<028> ESW Strainer Schematic 3 

BECH-E121<014> HPCI – Turbine Steam Supply Valve (MO2238) 16 

BECH-E121<017> HPCI – Suction from CST Valve (MO2300) 10 

BECH-E121<018> HPCI – Flow Discharge Valve (MO2312) 13 

BECH-E121<021> HPCI – Minimum Flow Bypass Valve (MO2318) 13 

BECH-E121<022> HPCI – Suction from Suppression Chamber Valve 
(MO2322) 

9 

BECH-E121<042A> RHRSW Pump Control 5 

BECH-E121<055> RHRSW Valve MO2046 Control 3 

BECH-E200<2046>  MOV Data List MO2046 5 

BECH-E220<2218> MOV Data List MO2218 6 

BECH-E220<2238> MOV Data List MO2238 10 

BECH-E220<2312> MOV Data List MO2312 9 

BECH-E514<1C004> Fuse Control Drawing List 1 



 

Attachment 8

DRAWINGS 

Number Description or Title Revision 

BECH-E514<1D13> Fuse Control Drawing List 1 

BECH-M109 P&ID Condensate & Demineralized Water System 70 

BECH-M113 RHR Service Water & Emergency Service Water 
Systems 

62 

BECH-M119 Residual Heat Removal System 80 

BECH-M122 P&ID High Pressure Coolant Injection Sys. (HPCI) 
Steam Side 

60 

BECH-M123 P&ID High Pressure Coolant Injection Sys. (HPCI) 
Water Side Sheet 2 

43 

BECH-M125 P&ID Reactor Core Isolation Cooling System (Water 
Side) Sheet 2 

35 

BECH-M132-1 P&ID Diesel Generator Systems 12 

BECH-M143<1> P&ID Containment Atmosphere Control System 43 

BECH-M146 Service Water System Pumphouse 81 

BECH-M175 Air Flow Diagram Pump House 37 

BECH-M404<38> Standby Liquid Control Tank (1T-218) 1 

BECH-M404<72> Diesel Oil Tank Level Settings 8 

ISO-EBB-005-01 HPCI Pump Discharge 2 

M015-006<1> Diesel Generator Control Schematic 18 

M015-006<1A> Diesel Generator Governor & Excitation Control 
Schematic 

7 

M015-056 1000 Gallon Fuel Oil Day Tank Details 6 

M032-005 Crane Pump Curves, 1P44A/B 1 

M041-155 Underground Diesel Fuel Oil Storage Tank IT-35 6 

M44A-1-6 General Plan Condensate Storage Tank (1T-5A) for 
Duane Arnold 

6 

 

10 CFR 50.59 SCREENINGS 

Number Description or Title Date 

6799 ECP 1728, High Pressure Coolant Injection Flow 
Controller Replacement (FIC2309) 

3/31/07 

DCP 1353 Index 
Item 1.12 

Anticipated Transient Without Scram (ATWS) 
Modifications Safety Evaluation 

5/26/87 



 

Attachment 9

10 CFR 50.59 SCREENINGS 

Number Description or Title Date 

DCP 1524 Index 
Item 1.04 

Containment Hard Vent Modification Safety Evaluation 6/10/93 

SCRN 023681 Change to STP 3.8.1-11,  11/14/07 

SCRN 8032 CAL-M91-014, (Diesel Fuel Oil Consumption) 9/28/07 

 

MODIFICATIONS 

Number Description or Title Revision 

DCP 1450 Correction of Human Engineering Deficiencies 0 

DCP 1451 Correction of Human Engineering Deficiencies 0 

DCP 1524 Containment Hard Vent Modification 1 

ECP 1703 Install Noise Suppression in 250V DC MOVs 1 

EMA 1122936 ESW Pump Replacement 0 

EMA-A38808 Diesel Oil Tank Level Settings 1 

EMA-A44296 SBLC High-level and Low-level Alarm Setpoint Change 0 

 

PROCEDURES 

Number Description or Title Revision 

ACP 1408.2 Scaffold Control 26 

ACP 1408.15 Control of Replacement Fuses 11 

AOP 410 Loss of River Water Supply 19 

AOP 901 Earthquake 17 

ARP 1C03B “B” RHR HX Tube to Shell Lo Pressure 35 

ARP 1C06A “B” ESW Pump 1P-99B Trip or LO Disch Pressure 50 

ARP 1C23C Pump House HVAC Trouble 45 

ARP 1C93 Jacket Coolant Temperature High or Low 34 

CKTBKR-1202-01 Maintenance Procedure – ITE 480V Load Center Circuit 
Breakers 

35 

CKTBKR-G080-02 Maintenance Procedure – GE 4160V Circuit Breakers 
AM-4.16 

31 

CKTBKR-G080-07 Maintenance Procedure – MV Breaker Overhaul GE 
4160V Circuit Breakers AM-4.16-350-2H 

10 



 

Attachment 10

PROCEDURES 

Number Description or Title Revision 

DEFEAT 3 RPS SCRAM Logic Trip Defeat 2 

DEFEAT 12 Reset of ARI 2 

DEFEAT 15 MSIV and MSL Drain Rx LO-LO-LO Level Isolation 
Defeat 

4 

DGC-E112 Overload Relay Application and Sizing 1 

EOP ATWS RPV Control 17 

GMP-ELEC-18 General Maintenance Procedure – Elect Distribution and 
Control Panels 

15 

OI 152 High Pressure Coolant Injection System 88 

OI 153 QRC 1 SBLC Initiation 2 

OI 324 Standby Diesel Generator System 87 

OI 410 River Water Supply 57 

OI 416 RHR Service Water System 53 

OI 442 Circulating Water System 67 

OI 454 Emergency Service Water System 55 

OI 537 Condensate/Demin Service Water  41 

OI 711 Pumphouse HVAC System 11 

RELAY-G080-07 GE Overcurrent Relays Type IAC 6 

RIP 101.1 RPS Trip Test Switches 2 

RIP 101.2 RPS Fuse Removal 3 

RIP 102.1 Repeated Manual SCRAM 4 

RIP 103.1 Individual SCRAM Test Switches 3 

RIP 103.3 Manually Drive Control Rods 4 

RIP 103.4 Vent Individual CRD Exhaust Lines 2 

SEP 304 Boron Injection Using RWCU 7 

STP 3.1.7-01 SBLC Pump Operability 22 

STP 3.6.1.1-07 Containment Isolation Valve Leak Tightness Test – Type 
C Penetrations – Containment Vent and Purge 

13 

STP 3.6.1.3-01 Containment Purge & Vent Valve Leakage Integrity Test 5 

STP 3.8.1-07 LOOP-LOCA Test 21 

STP NS830101 ADS Accumulator Check Valve Leak Tightness Test 14 

TURBIN-T147-01 Calibration of Turbine Woodward Governor 11 



 

Attachment 11

 

MISCELLANEOUS 

Number Description or Title 
Date or 

Revision 
 DAEC EOP Bases Document ATWS – RPV Control 12 

 EPG/PSTG Differences  13 

01.00/01.00 System Health Report – Switch Yard 1/28/08 

04.00/04.00 System Health Report – 4160V Safety-related 
Switchgear 

1/20/08 

480VS System Health Report – 480VAC Switchgear 2/11/08 

53.00 System Health Report - Standby Liquid Control 
System  

1/7/08 

7884-E-124/-24 Technical Specification For Integral And Factional 
Horsepower Induction Motors/Addendum 1 

 

7884-E-25 Technical Specification For Large Induction Motors 
250HP or Larger 

 

APED C41-14 Instrument Data Sheet 6 

APED-C41-24-1 Standby Liquid Control System 2 

BLIEG-86-126 Standby Liquid Control System Dual Pump Test 
Report 

0 

CE006100 EDG Loading and Maximum Fuel Consumption 1/28/08 

Change Notice 91-09 Up-date Table 9.2-1: ESW Component Flows 2/1/91 

DAEC 4th Interval IST 
Program 

Drawing: 143; Sheet #: 1; Description: Containment 
Atmosphere Control System 

11 

DCR 692 RHR Service Water Rupture Discs 3/21/71 

DGC-E-110 Design Guide for Fuse Sizing 0 

GEDA-AEP-568 Response to NRC RAI Regarding ATWS and SLC 8/10/01 

GEK-7320F GE Magna Blast Circuit Breaker  

GE-NE-A22-00100-
48-01 

Task T0609: Standby Liquid Control System 0 

LER 2007-010-00 Safety System Functional Failure of Alternate 
Preferred Offsite Power Source 

1/29/08 

Letter Johnston Pump Company to Iowa Electric Light & 
Power: New ESW Pumps 

1/29/79 

Ltr BLIEG-94-0036 Thermal overload review for GL 89-10 MOVs 7/14/94 

MPR-3101 Recommended Approach for Resolving DAEC DG 
Transient Voltage Response Issues 

9/17/07 



 

Attachment 12

MISCELLANEOUS 

Number Description or Title 
Date or 

Revision 
NEDC-30859-1 Duane Arnold ATWS Assessment 1 

NG-93-1003 Thermal Stratification and Short Cycling in ESW 
Cooled Rooms 

3/9/93 

QUAL-SC101 Environmental and Seismic Service Conditions 11 

SD-153 Standby Liquid Control 7 

SD-518 Instrument and Service Air and Breathing Air Systems 6 

SD-959 Primary Containment System 3 

SDG System Health Report – Standby Diesel Generators 1/30/08 

Specification  
7884-M305 

Self-Cleaning Strainers 4 

Specification  
7884-M-73 

Specific Conditions for Instrumentation, Control, 
Testing and Balancing for the HV and AC System for 
the DAEC 

4 

WS1 DAEC EOP Program Manual, WS1-Boron Injection 
Variables Worksheet 

2 

WS1 DAEC EOP Program Manual, WS1-Boron Weight 
Equivalent Worksheet 

2 

WS13C DAEC EOP Program Manual, WS13C- HPCI Vortex 
Worksheet 

0 

WS15C DAEC EOP Program Manual, WS15C- HPCI Net 
Positive Suction Head Worksheet C 

0 

 
COMPLETED SURVEILLANCES 

Number Description or Title Date 

3.3.3.2-01 Remote Shutdown System Instrument Cal. 3/31/06 
1/6/04 

3.3.5.1-02 Calibration of Reactor Vessel Water Level LO-LO and LO-
LO-LO Instrumentation 

7/31/07 

3.3.5.1-05 Reactor High and Lo Water Level (HPCI, RCIC, RPS, 
PCIS) Instrument Channel Calibration 

1/10/08 

3.3.5.1-06 Calibration of ECCS Related Reactor Vessel Water Level 
– Low 

12/13/07 

3.3.5.1-08 Calibration of Drywell Pressure – High Instrumentation 7/31/06 

3.3.5.1-24 Calibration of the Condensate Storage Tank Level (Low) 
Instrumentation 

9/12/07 



 

Attachment 13

COMPLETED SURVEILLANCES 

Number Description or Title Date 

3.3.5.1-27 HPCI Pump Discharge Flow – Low (Bypass) Instrument 
Calibration 

8/29/06 

3.8.1-07 LOOP-LOCA Test 1/28/07 

3.8.1-07 LOOP-LOCA Test – EDG-031 3/8/07 

3.8.4-08 Performance Discharge Test of Battery 1D4 2/18/07 

MO2046 VOTES Test Evaluation Package 7/17/06 

MO2238 VOTES Test Evaluation Package 2/21/07 

MO2318 VOTES Test Evaluation Package 4/23/07 

SpTP-124 Standby Liquid Control System Dual-Pump Operation Test 3/20/86 

STP 3.0.0-1 Instrument Checks 2/10/08 

STP 3.1.7-04  SBLC Pump Operability Test and Comprehensive Pump 
Test 

11/28/07 

STP 3.5.1-05 HPCI System Operability Test 12/5/07 

STP 3.8.1-04 Standby Diesel Generators Operability Test (Slow Start 
from Norm Start Air) 

1/6/08 
1/27/08 

STP 3.8.1-06 Standby Diesel Generators Operability Test (Fast Start) 10/5/07 
2/6/08 

STP NS540002 Emergency Service Water Operability Test 12/15/04 
9/6/06 

12/21/06 
STP NS540003 Emergency Service Water Operability Test and 

Comprehensive Pump Test 
12/26/07 

 

TRAINING DOCUMENTS 

Number Description or Title Revision 

 Nonlicensed Operator Continuing Training Course 
50023 2007-2008 Plan 

0 

ESG 19 Loss of 250 VDC/Low Torus Level/ATWS (Electrical) / 
ED on Low Torus level 

4 

JPM 201001-05 Vent The SCRAM Air Header 13 

JPM 212000-07 
Perform Required Actions for Reset of Alternate Rod 
Insertion 

13 

JPM 295015-01 Vent the Over-Piston Area of a CRDM 2 

LP 2006D-02 EOP Cautions, Curves and Limits 0 

LP 2006D-05 Emergent Issues 0 



 

Attachment 14

TRAINING DOCUMENTS 

Number Description or Title Revision 

LP 2006D-05 Emergent Issues 0 

LP 2006E-02 ATWS and RPS 0 

LP 2006F-04 Rod Insertion Procedures 0 

LP 50007 RPV Control Under ATWS Conditions 10 

LP 50101 27.0 Reactor Protection System 3 

LP 58_2005D-03 Lesson Plan Emergency Depressurization 0 

 

WORK DOCUMENTS  

Number Description or Title Date 

WO 1122936 Remove, Inspect & Reinstall Spare Pump – 1P099A 12/14/04 

A76380 HPCI Tuning 9/25/07 

A35905 Replace Capacitors in 250V DC Charger 2/24/98 

WO 1136846 Breaker Maint. – EDG 031 Feeder Breaker to 1A3 Bus 10/2/06 

WO 1123889 Air Balance Test HPCI Room 1VAC014A 9/13/07 

WO 1118924 Fuel Oil Day Tank IT-37A LOW-LOW Level Alarm 3/25/02 

WO 1123890 Air Balance Test HPCI Room 1VAC014B 9/13/07 

WO 1118926 Fuel Oil Day Tank IT-37B LOW-LOW Level Alarm 3/15/02 

WO 1138343 Condition Based Testing HPCI Room 1VAC014A 6/7/07 

WO 1137649 Clean Coils H2O Side, 1VAC014A 4/30/07 

WO 1140590 Condition Based Testing HPCI Room 1VAC014B 12/13/07 

WO 1134553 Clean Coils H2O Side, 1VAC014B 3/27/06 

WO 1133987 Fuel Oil Day Tank IT-37A LOW-LOW Level Alarm 3/9/06 

WO 1140589 Condition Based Testing HPCI Room 1VAC014A 12/13/07 

WO 1133988 Fuel Oil Day Tank IT-37B LOW-LOW Level Alarm 5/16/06 

PWO 1127605 Overhaul Actuator and Replace PCV4357 5/9/05 



 

 

LIST OF ACRONYMS USED 

AC Alternating Current 
ADAMS Agencywide Documents Access and Management System 
AOV Air-Operated Valve 
ASME American Society of Mechanical Engineers 
ATWS Anticipated Transient Without Scram 
CAP Corrective Action Program 
CDBI Component Design Basis Inspection 
CFR Code of Federal Regulations 
CST Condensate Storage Tank 
DC Direct Current 
DRS Division of Reactor Safety 
DRP Division of Reactor Projects 
ECCS Emergency Core Cooling System 
EDG Emergency Diesel Generator 
EPRI Electric Power Research Institute 
ESW Emergency Service Water 
ETAP Electronic Transient Analysis Program 
GE General Electric 
GL Generic Letter 
HPCI High Pressure Coolant Injection 
HVAC Heating, Ventilation, and Air-Conditioning 
IEEE Institute of Electrical & Electronic Engineers 
IMC Inspection Manual Chapter 
IN Information Notice 
IST Inservice Testing 
LOCA Loss of Coolant Accident 
LOOP Loss of Off-site Power 
MOV Motor-Operated Valve 
NCV Non-Cited Violation 
NRC U.S. Nuclear Regulatory Commission 
PARS Public Available Records System 
PRA Probabilistic Risk Assessment 
RCIC Reactor Core Isolation Cooling 
RHRSW Residual Heat Removal Service Water 
RIS Regulatory Issue Summary 
RPS Reactor Protection System 
SBLC Standby Liquid Control 
SC Safety Information Communication 
SDP Significance Determination Process 
SPAR Standardized Plant Analysis Risk 
TOL Thermal Overload Relay 
TS Technical Specification 
UFSAR Updated Final Safety Analysis Report 
VAC Volts Alternating Current 
VDC Volts Direct Current 
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