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Introduction 
1. The staff performed an on-site review of the implementation of Stability Long Term 

Solutions in the Hatch Nuclear Power Plant, Units 1 and 2 on June 17, 2003. 
 
2. The review was conducted by Dr. Tai L. Huang, of the Reactor Systems Branch, 

Office of Nuclear Reactor Regulation, and Dr. Jose March-Leuba, of Oak Ridge 
National Laboratory, an NRC consultant. 

 
3. Present at the review were Southern Company employees, including: Ozzie Vidal, 

Ken Folk, Terry Mitchell, Rebecca Miller, Michael Bazell, and Ben Smith. 
 
4. The staff was positively impressed by the depth of knowledge and cooperation of all 

SNC personnel involved in this review. 
 
 

Overall Implementation 
1. Hatch has chosen to implement Stability Long Term Solution III, which is a “detect 

and suppress” option.  Solution III is a modification to the reactor protection system, 
which shuts down the reactor if a power oscillation is detected.  This solution was 
reviewed and approved by the staff. 

 
2. Solution III requires the combination of LPRM signals in a series of OPRM 

(oscillation power range monitor) channels, which are similar in nature to the existing 
APRM channels, but they differ only on the LPRM grouping.  APRM channels 
attempt to average LPRM signals from all over the core. OPRM channels average 
LPRM signals from specific regions in the core, so that they can detect regional or 
out-of-phase oscillations. APRM channels are not sensitive to out-of-phase 
oscillations because they average them out – the LPRM groupings in the OPRM 
channels are designed to avoid this problem. 

 
3. Solution III can be implemented using two hardware configurations: the so-called 

“ABB” or “GE” systems.  Hatch has chosen to implement the “GE” system, which is 
part of the GE NUMAC System.  The “GE” hardware was reviewed and approved by 
the staff.  In the specific case of the Hatch protection system, the OPRM Solution III 
is integrated with the APRM NUMAC system. 

 
4. Southern Nuclear Operating Company, Inc, (SNC) is the Hatch Power Plant Operator.  

SNC performs most safety and reload calculations for Hatch using GE-licensed 
methods. 

 
5. SNC has developed their own internal procedures to evaluate the OPRM set points 

for every reload cycle.  These procedures require a number of calculations to ensure 
that the OPRM provides protection against safety limits even under out-of-phase 



oscillations.  Hatch performs these calculations and selects OPRM setpoints on a 
cycle- and unit-specific basis to provide protection (See appendix A). 

 
6. If the setpoints required to provide protection are too low (according to plant 

personnel, lower than 1.07), SNC reconfigures the core loading to accommodate 
larger setpoints.  In at least one occasion, SNC had to load an additional four fresh 
bundles to satisfy the OPRM requirements with a reasonable setpoint setting (>1.07).  
SNC considers that OPRM operation within reasonable setpoint ranges to be one 
more constraint during the design of the core load. 

 
7. The implementation in Hatch appears to be complete and adequate to satisfy the 

requirements of a Long Term Solution. 
 

Testing and Implementation 
1. The OPRM NUMAC system were installed and tested according to plant procedures, 

and the safety features of the system are tested periodically.   
 
2. Following each reload shutdown, LPRM connections are verified to guarantee that 

the proper LPRM signals were connected to the proper OPRM channels.  This 
function is performed by identifying transient power increases on each LPRM as 
control rods are withdrawn near them.  To this end, SNC has developed automatic 
software that stores the LPRM power traces as control rods are moved during startup.  
These traces are reviewed to make sure that the correct LPRMs increase power, and 
no unexpected LPRMs show significant changes. 

 
3. The OPRM NUMAC has periodic surveillance requirements similar to other reactor 

protection system (RPS) components.  These include a channel check every 12 hours, 
a functional check (by injection of a test signal) every 184 hours, and a calibration 
procedure every 24 months. 

 
4. As required by the Licensing Topical Reports (LTR), Hatch has installed the OPRM 

hardware and tested it for a full cycle.  Indeed, Hatch was the lead GE-hardware 
Solution III plant.  The OPRM systems were installed in May 1997.  Significant 
amounts of data have been collected and evaluated during this testing phase.  
Following the initial six-month testing period, GE and the BWROG submitted for 
approval a relaxation of the OPRM algorithm parameters (break frequency and period 
tolerance).  The request was reviewed and approved by the staff, and Hatch 
performed a full cycle of additional testing. 

 
5. Hatch has decided to use the least sensitive settings allowed under the topical report 

to avoid false positives.  The current settings are 
 



 Unit 1 Unit 2 
PBDA Alarm Confirmation Counts 8 counts 10 counts 
PBDA Trip1 Confirmation Counts 10 counts  12 counts  
PBDA Trip1 Oscillation Amplitude 1.08 1.09 
Growth Rate 1.25 1.25 
Maximum Amplitude 1.27 1.27 

1 Both 10 Confirmation Counts and oscillation amplitude of 1.08 are required for a 
trip signal. 

 
6. The OPRM system was declared fully operational in Fall 1998 (Unit 2) and Spring 

1999 (Unit 1). 
 
7. SNC has collected a large number of OPRM time traces since 1997.  Some of these 

traces corresponded to events with large PBDS “confirmation counts” (as high as 9) 
with no apparent stability-related reason.  Approximately 10 high-confirmation-count 
events were collected and analyzed since the year 2000.  These events had been 
analyzed by the plant personnel and indeed showed no problem.  In all cases, the 
incident of high-confirmation counts was limited to a single OPRM channel (i.e., not 
confirmed by more channels.  Many of these events were identified as having a single 
LPRM active (i.e., 2 failed LPRMS) in the alarmed OPRM.  These events were the 
reason why the least-sensitive settings were preferred by the plant for the final 
implementation. 

 
8. The staff was shown a demonstration of the OPRM functionality in the Hatch full-

scope simulator.  A complex transient was selected for the demonstration, which 
included the loss of a feed-water pump, followed by a partial recirculation pump 
runback (to 33% speed), and then followed by a loss of one recirculation pump.  Out-
of-phase instabilities were simulated after the loss of the recirculation pump.  The 
OPRM NUMAC hardware identified the instability based on the period based 
detection algorithm (PBDA) and automatically scrammed the reactor in a short period 
of time. 

 
9. While at the full-scope simulator, the staff was shown the backside of the NUMAC 

systems, where the entire operator and I&C interactions take place.  The staff was 
able to interact with the NUMAC displays and study the details of operation. 

 
10. The simulator appeared to have a high degree of fidelity, and it was judged definitely 

adequate for training and hardware evaluation purposes. 
 
11. One conclusion of the full-scope simulator test was that the instabilities and 

associated scram occur so rapidly that manual operator actions would be likely not be 
as efficient (so oscillation amplitudes would have time to grow to possibly unsafe 
levels).  The staff had to “replay” the event twice before we were able to even 
recognize all the actions taken. 

 



12. Overall, we judge the testing program of the OPRM implementation in Hatch to have 
been complete and successful.   

 
 

Summary of SNC Procedure for Cycle-Specific Setpoint 
Calculations 
1. Following the Solution III LTR methodology, General Electric supplies Hatch with a 

series of tables that relate the permissible OPRM setpoint as function of the Operating 
Limit Minimum Critical Power Ratio (OLMCPR).  These tables are parameterized as 
function of the DIVOM curve slope and “figure of merit” (FOM) for two transients: 
steady state operation and two pump trip.  Typically, the two pump trip values bound 
the steady-state values.  The FOM is defined a s the ratio between the hot channel 
power and the average channel flow, and it is representative of radial peaking factor. 

 
2. SNC calculates the FOM as function of cycle exposure during the reload analysis and 

determines the cycle-specific OPRM setpoint to obtain their target OLMCPR.  Based 
on plant experience, Hatch feels comfortable with setpoints larger than 1.07.  If 
setpoints lower than 1.07 result from the analysis, the core loading pattern may need 
to be adjusted (and Hatch has done this in the past). 

 

Response to the “Part 21 DIVOM” Issue 
1. Hatch has resolved to the Part 21 DIVOM issue with a plant-specific response.  They 

commissioned a study by GE of plant-specific DIVOM curves for Hatch.  This study 
is documented in GE-NE-A22-00129-00-1, Revision 0, September 2002.  In this 
study, plant-specific calculations demonstrated that the generic DIVOM slope was 
bounding for HATCH.  Since then, Hatch has used the more conservative DIVOM 
slope for setpoint calculations, no the less conservative plant-specific slope 

 
2. It is noteworthy that, following the issuance of the Part 21, the OPRM NUMAC 

hardware was declared inoperable, but the hardware was left armed.  In other words, 
even though Hatch was only taking credit for the alternate method of suppression 
(i.e., the ICA’s) , the OPRM hardware was left armed and ready to scram should an 
instability had occurred. 

 
3. As a result of the still unresolved Part 21 DIVOM issue, SNC had requested a 

Technical Specification (TS) modification to remove the 120-day back-in-service 
requirement.  Under the existing TS, Hatch is allowed to move to the alternate 
method of suppression (i.e., the ICA’s) for up to 120 days.  Then either the OPRM 
hardware must be made operational or the reactor must be place in Mode 2 (hot 
standby).  The staff expressed their concern about removing that requirement, 
because it would allow any plant to permanently disable the OPRM protection.  Hatch 
personnel stated that clearly that was not the intent, but they could see the staff’s 
position. 

 



4. In a TS related note, Hatch personnel mentioned that during the 120-day period where 
the OPRM is allowed not to be operable, the plant would not be allowed to change 
modes.  If, for example, an unexpected scram occurs, the plant would not be allowed 
to change from Mode 2 to Mode 1 (normal operation) until the OPRM was returned 
to service.  Other TS requirements have specific exceptions (known as 3-0-4 
exceptions) to allow mode change even if all the conditions are not met.  The staff 
agreed that prevention of mode change was not the intent of the 120-day TS 
requirement and a 3-0-4 exception seemed reasonable under the circumstances. 


