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Rod Control 
Management 
System
By Joseph Kutches, Exelon Nuclear.

Joseph 
Kutches
As Project Department 
Manager, Kutches 
is responsible for 
the day-to-day 
operations of the site 
Project Management 
Department, 
which include the 
budgeting, planning, 
installation and 
oversight for all large 
site modifi cations 
and long term 
capital improvement 
initiatives.

Prior to becoming Manager, project 
department, Kutches served as 
Maintenance Services Manager for 
LaSalle Station. In this role, he was 
responsible for overall authority 
and responsibility for Maintenance 
Department functions including oversight 
for all site maintenance contracted labor.

Kutches earned an associates degree in 
Applied Sciences from United Electronics 
Institute.

Nuclear Energy Institute’s Top Industry 
Practice (TIP) Award’s highlight the 
nuclear industry’s most innovative 
techniques and ideas. 

This entry was a 2011 NSSS Vendor Award 
winner.

The team members who participated 
included: Joseph Kutches, Site Project 
Manager, Exelon Nuclear; Al McLaughlin, 
Site Operations, Exelon Nuclear; Bill 
Bejlovec, Site Maintenance, Exelon 
Nuclear; Steve Early, Site Engineering, 
Exelon Nuclear; Bob Fredricksen, 
Site Design Engineering Lead, Exelon 
Nuclear; Craig Leighty, Project Lead, GE-
Hitachi.

Summary
LaSalle County Generating Station 

(LCGS) had begun to experience 
signifi cant challenges over a period of 
several years with the originally installed 
Reactor Manual Control System (RMCS) 
including the Rod Position Information 
System (RPIS) and the existing version 
of the Station’s Rod Worth Minimizer 
(RWM) system.

These challenges 
were primarily aging and 
obsolescence related and 
caused numerous system 
reliability and availability 
issues.

These included periods 
of loss of manual control rod 
drive capability, loss of the 
RWM rod pattern sequence 
enforcement, and shutdown 
Technical Specifi cation 
Limiting Condition of 
Operation (LCO) statement 
entries due to failed rod 
position indication.

These Equipment 
Reliability (ER) issues led 

LCGS to seek upgrades for the existing 
RMCS, RPIS and RWM systems.

Additionally, in 2006 LaSalle had to 
enter the Station Emergency Plan when 
three control rods did not obtain normal 
full in position following a low power 
scram. Limitations in the RPIS system 
and latent design fl aws in the RWM 
software coding prevented the relative 
positions of these rods from being readily 
identifi ed for an extended period after the 
scram. This condition at the time required 
the emergency classifi cation. 

LCGS decided that a replacement 
system was warranted and selected GEH’s 
bid for their developmental digital design, 
the GEH Rod Control Management 
System (RCMS). Exelon and GEH 
personnel subsequently collaborated 
in completing the design, construction, 
testing and installation of this innovative 
new system on both units (Unit 1 in 2010, 
Unit 2 in 2009).

The RCMS system that was developed 
is a digital upgrade replacement for the 
presently installed systems that comprise/
perform rod control and rod information 
functions at a BWR and these have been 
designed into one integrated system. 

The system upgrade replaced portions 
of electronics in the control room 
including the core map display and 
the rod select panel (with digital touch 
screen technology) and other supporting 
electronics in the plant including the 
RMCS, RPIS and RWM.

A multi-year effort of project 
management between GEH and Exelon 
progressed with a multidiscipline and 
very experienced project team. In 
addition to extensive design, systems 
engineering and maintenance support, a 
strong operational focus was successfully 
implemented as operations personnel 
were members of the team.

Innovations included not just design 
and construction development, but also 
a phased installation plan that included 
considerable on-line installation. This 
concluded with fi nal refueling outage 
installation periods of just fi ve days and 
the system installation was never critical 
path with respect to the overall outage 
schedule.

The design attributes incorporated 
into the new system have realized signifi -
cant effi ciency and performance improve-
ments for on-line operations. In addition, 
startup and shutdown reactivity manage-
ment related nuclear safety improvements 
have also been realized.

Safety Response
This new system was used during 

the initial start up of each unit after 
installation, startup from a Unit 2 forced 
outage initiated by an automatic Turbine 
Trip and Reactor scram from 100% power 
(August 2009), and startup from a Unit 2 
forced outage entered by soft shutdown 
insertion of all control rods (October 
2009). The new RCMS system performed 
successfully for all of these control rod 
manipulations.

During this time and these evolutions, 
the new rod control system has provided 
the following safety enhancements:

The loss of control rod position 
indication events has been minimized. 
Prior to the modifi cations, loss of RPIS 
communications had been a frequent 
occurrence on both units. No inadvertent 
rod control movement has occurred. The 
new system automatically suppresses rod 
drift (halts rod movement in the event of 
disagreement between directional control 
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valve command and directional control 
valve activity).

Enhancements to the RPIS electrical 
position switch reading system has 
increased the “successful read” of all 
rods during moves to 100%. During 
unit startups, the previous system would 
develop 6-12 rods that had read failures at 
one or more locations. This would result 
in multiple operating abnormal procedure 
entries and Technical Specifi cation 
actions for loss of one or more position 
indications, at times requiring control 
rods to be repositioned to off-normal 
operating positions or fully inserted. 
When required to be fully inserted, due 
to complete position indication loss for a 
rod, special compensatory actions had to 
be taken to verify by an alternate method 
that the rod was in fact fully inserted.

Operator user interface and on 
demand functionality has allowed for time 
and dose savings even during the outage 
when the system was installed. These 
savings are from the effi ciency gains 
when performing Technical Specifi cation 
Special Operations allowances for 
bypassing full in indications on select 
defueled maintenance control rods in 
support of control rod drive mechanism 
replacements. Previously, this has 
involved physical installation of jumpers 
in an elevated dose area of plant. This 
also left the main control room operator 
without system indication for which 
control rods had been jumpered.

The new system has much faster 
RPIS scan capability and a programmed 
retention of the last valid control rod 
position indication. This ensures each 
and every rod position reed switch is read 
even during low pressure ‘fast’ rod scrams 
of all control rods. Coupled with the 
memory retention function, post scram 
determination of control rod position is 
vastly improved even in scenarios where 
control rods fail to fully insert and stop 
at unknown, between reed positions. Had 
this system and capability been present 
during the 2006 event described earlier 
(in which 3 rods failed to travel or indicate 
full in), the control room operators would 
have been quickly able to identify the 
positions of the unknown control rods. 
In any such condition, the ability for 
operator to know what nearest position 
every rod achieved, would allow proper 
prioritization of compensatory actions.

A signifi cant improvement in the 
overall system upgrade is the enhanced 
control rod positioning control, including 
position feedback to the positioning 
logic. This feature will prevent the mis-
positioning of control rods as it enforces 
the control rod sequence prior to any 
movement. There have been no control 
rod mis-positionings since installation.

The system has also resulted 
in minimizing control rod “double 
notching” events. These are events in 
which a control rod moves too fast and 
inserts or withdraws at least one notch of 
movement beyond that requested. In the 
BWR industry such unintended multiple-
notching events are highly undesired and 
represent Reactivity Control events. At 
times, such events can result in adverse 
reactivity effects. The virtual elimination 
of such events from a system control 
perspective by the new RCMS system is 
a great enhancement.

The generally improved reliability 
of the new RCMS system has greatly 
improved the system availability rate 

of this important system for use in 
controlling reactor power. Prior to the 
system modifi cations, the unavailability 
time for the system had been unacceptable 
and resulted in operator compensatory 
actions.

The RCMS CRAM function supports 
rapid plant power reductions when 
required in response to plant conditions 
in accordance with station procedures. 
Power reductions performed using the 
CRAM function have precluded the need 
for a plant SCRAM following balance-
of-plant system transients.

Cost Savings 
Improved operation of the control 

rods due to the positioning feedback 
function and other new functional 
attributes has allowed less time to be 
spent exercising, fl ushing, and cycling 
control rods. The enhanced HMI and re 
reduction in both control rod position 
indication and “double notching” issues 
have resulted in faster startups. This has 

(Continued on page 50)
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(Continued on page 52)

saved operating resources and outage/
startup critical path time.

The new on-demand functionality 
of the RCMS system controls and 
interface has allowed signifi cant time 
savings in refueling outage activities for 
withdrawing, uncoupling and recoupling 
maintenance control rods. This has saved 
hours of fi eld resource time and outage 
critical path time.

Control rod prompting and other 
improvements in performing single notch 
withdraws have led to reduced time 
periods at less than full power during 
startups and quarterly control rod pattern 
changes.

The new control rod CRAM 
functionality allows for rapid selection 
and insertion of control rods to effect 
a rapid reduction in plant power when 
required by plant procedures. During an 
actual electrical distribution transient, 
plant operators were able to quickly 
reduce power using the RCMS CRAM 
function, to within the capability of the 
existing feedwater and feedwater heating 
system components. This precluded the 
need for a plant SCRAM and helped 
reduce the impact on the plant electrical 
generation capacity factor. The previous 
system would have been disabled and 
unavailable from this electrical transient 
and a plant trip would have been the 
likely result.

Extensive savings have been gained 
in the elimination of the maintenance 
costs associated with maintaining the 
previously installed system. Signifi cant 
hours of maintenance resources had been 
spent in rebuilding and tuning outdated 
circuitry and obsolete components.

The new system has substantial 
improvements in overall diagnostic 
capability and provides this information 
via the maintenance user interface screens. 
This provides increased cost savings 
by minimizing the troubleshooting 
time to identify and correct any failing 
components. Quickly identifying degraded 

components to restore redundancy margin 
ensures continued system availability. In 
addition, the new built-in Surveillance, 
Self-test, Calibration, and Fault Logging 
features have also resulted in cost 
savings.

Innovation
The new RCMS system provides 

a fi rst time position feedback digital 
based Reactivity Control System design 
to the BWR. The system was designed 
with appropriate redundancy to allow 
for on line maintenance, diagnostics, 
and component repair without loss of 
functionality. To minimize development 
and installation cost, innovations were 
made to allow continued use of the 
existing communication links between 
the control room and the numerous 
individual control rod hydraulic control 
units (HCUs) located remotely in the 
Reactor Building. New innovations have 
allowed for individual hydraulic control 
units to be maintained or fault without 
tripping the system and without any loss 
of control to the remaining HCUs.

To allow the main electronics center 
of the new system to be installed on-line, 
an existing, previously abandoned panel 
was utilized. This allowed signifi cant 
reduction in what would have been critical 
path refueling outage installation time.

The existing system had required 
typically 4 rods to be made inoperable 
to troubleshoot one rod with indication 
or control issues. For a circuit card 
replacement, up to 44 control rods 
were previously required to be declared 
inoperable. An innovation was added that 
allows individual troubleshooting of one 
control rod without impacting the position 
indication of any other control rod.

Signifi cantly improved diagnostic 
tools were developed for the RPIS portion 
to provide predictive maintenance. This 
innovation was a result of maintenance 
experience with the previous system.

A new electronic method to 
electrically disarm (ED) HCUs was 
also created to minimize fi eld dose and 
maintenance cost. This innovation was a 
result of operational input from licensed 
control room operators.

A new HCU directional control valve 
sequencing and timing programming 

method was developed to assist in 
the withdrawing and positioning of 
particularly diffi cult to move control rods. 
This automated method, termed “Collet 
Unlatch Assist” (CUA), has signifi cantly 
reduced the need to fl ush and use elevated 
drive pressure to move the control rod 
from the full in position. This technique 
has worked extremely well and has saved 
operations signifi cant time during startups 
and control rod manipulations during 
quarterly control rod scram timing. Other 
user interface innovations have included 
automated control rod speed timing, stall 
fl ow data capturing, and friction/settle 
testing processes. This has eliminated 
the need for manual data logging by the 
operator.

Another very signifi cant enhance-
ment from a BWR Reactivity Manage-
ment perspective is the development of 
software rules and constraints that al-
low the operator to always utilize the se-
quence rod pattern control function of the 
RWM. The new RCMS system enforces 
these sequence constraints as the control 
rod approaches the “target” position rath-
er than one notch beyond target as did the 
previous system. Prior to installing the 
new system, the previous software rules 
and hardware limitations had led to con-
trol rods being mis-positioned by at least 
two notches.

Productivity/Effi ciency
The new RCMS has many features 

and attributes described earlier that has 
reduced personnel resource requirements, 
shortened task durations, improved 
operational effi ciency, and increased 
system reliability. These savings are 
especially realized during refueling 
outage periods. The tangible result has 
been increased cost savings and outage 
critical path margin. A summary of these 
are as follows:

Hours of fi eld resources and outage 
critical path or near critical path time saved 
due to the new on demand functionality of 
the RCMS system controls and interface 
for withdrawing, uncoupling and re-
coupling maintenance control rods.

Reduced time due to rod prompting 
and other improvements in performing 

Rod Control...
Continued from page 49
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Rod Control...
Continued from page 50

single notch withdraws has increased the 
effi ciency of both startups and shutdowns 
saving hours of critical path time.

The new built-in Surveillance, Self-
test, Calibration, and Fault Logging 
functionality has also resulted in 
cost savings by directly minimizing 
maintenance time. Improvements in 

the new system diagnostic capability 
and maintenance user interface screens 
has provided additional cost savings by 
minimizing the troubleshooting efforts 
required to identify failing components.

Real-time presentation of control 
position is provided simultaneously for all 
rods, on all operator displays, including 
the Core Map Display.

Transferability
This new system is well suited to 

be transferred to all BWRs from BWR/2 

1. Features
 1.1 Nuclear Plant Journal's  annual Product  & 

Service Directory is a source of information on 
resources for more than 3,000 different products 
and services used in the nuclear power industry. 
Up to fi ve (5) listings  plus suppliers complete 
contact information are  included cost-free for all 
organizations. 

 Organizations that are not advertising in the 
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up to and including the BWR/6 design. 
Common core hardware and software 
components are utilized in the system 
in order to standardize the RCMS 
architecture, to the extent practical, 
across the BWR fl eet, regardless of BWR 
vintage.

Contact: Joe Kutches, Exelon 
Nuclear, 2601 North 21st Rd. Marseilles, 
IL 61341; telephone: (815) 415-2511, fax: 
(815) 415-3188, email: joseph.kutches@
exeloncorp.com. �
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(Continued on page 54)

America’s 
Newest 
Power 
Plant

Thomas A. 
Fanning
Thomas A. 
“Tom” Fanning is 
chairman, president 
and chief executive 
offi cer of Southern 
Company, one of 
America’s largest 
producers of 
electricity. Elected 
by the board of 
directors in July 
2010, Fanning 
became president of 
Southern Company in August 2010 and 
assumed the additional responsibilities 
of CEO and chairman in December 
2010. 

Fanning has worked for the Southern 
Company system for 30 years and was 
most recently chief operating offi cer, 
where he was responsible for Southern 
Company’s generation and transmission, 
engineering and construction services, 
research and environmental affairs, 
system planning and the company’s 
competitive generation business units. 
Fanning was also responsible for leading 
Southern Company’s efforts on business 
strategy and also served as a director of 
Southern Nuclear.

Final Safety Evaluation 
Report

In early August 2011, Southern 
Company's subsidiary, Southern Nuclear 
has received the Final Safety Evaluation 
Report (FSER) from the Nuclear 
Regulatory Commission’s technical 
staff for the Combined Construction and 
Operating License (COL) for Plant Vogtle 
units 3 and 4 near Waynesboro, Georgia.

The commission staff has determined 
that the Vogtle design is safe, meets 
all regulatory requirements, and is 

acceptable for issuance of 
the COL. This action allows 
the hearing process to begin 
before the commission votes 
on the issuance of the Vogtle 
COL.

“This is a signifi cant 
step forward in the licensing 
process for the Vogtle proj-
ect,” said Southern Company 
Chairman, President and 
CEO Thomas A. Fanning. 
“Southern Company’s strong 
management, fi nancial sta-
bility and operational excel-

lence uniquely position us to construct 
the nation’s fi rst new nuclear units in 25 
years.”

The NRC has also issued its 
Final Safety Evaluation Report on 

Westinghouse Electric Company’s 
AP1000 design for Vogtle units 3 and 
4. This allows the commission to move 

forward toward issuance of the Design 
Certifi cation Amendment rulemaking, 
and ultimately the COL to Southern 
Nuclear for the new Vogtle units. The 
report signifi es the approval of the design 
by the NRC’s technical staff.

Upon receipt of the COL, full 
construction can commence at the site. 
Southern Nuclear has been working under 
a Limited Work Authorization permit 
since 2009, which allows for certain 
safety-related construction activities.

Southern Nuclear is overseeing 
construction and will operate the two new 
1,100-megawatt AP1000 units for Georgia 
Power and co-owners Oglethorpe Power 
Corporation, the Municipal Electric 
Authority of Georgia and Dalton Utilities. 
Georgia Power owns 45.7 percent of the 
new units.

Southern Nuclear currently operates 
Plant Vogtle’s two existing nuclear power 
units as well as Georgia Power’s Plant 
Hatch nuclear facility near Baxley, Ga., 
and Alabama Power’s Farley nuclear 
facility near Dothan, Alabama.

3rd Quarter 
Construction Progress

On the fi ve hundred fi fty acre 
construction site of America’s newest 
nuclear power plant, remarkable progress 
is being made. The module assembly 

building rises from the fl at landscape 
and stands tall. It’s fi nished and ready to 
receive components, a few of which have 
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Inside Module Assembly Building, where large components will be 
assembled prior to being placed inside the nuclear facility.

Report Credit: Southern Company, Inc.
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begun to arrive. Two hundred modules 
will be assembled here before being put 
into place, and getting those into place is 
a project all its own. 

The world’s largest heavy lift derrick 
crane will eventually reside on what will 

be a sixty by sixty foot platform situated 
between the two reactor containment areas. 
The hook is rated to lift fi fteen hundred 
tons, and that’s what will be needed to put 
the hundreds of components into place 
for the two new units. Some parts for the 
crane have already been delivered, and 
it’s scheduled to be assembled by the end 
of the year. 

The heavy lift derrick crane will 
place numerous plant sections as deep 
as forty feet below ground level, into 
specially excavated areas that make up 

the nuclear island. These are lined and 
reinforced with MSEs, a Mechanically 
Stabilized Earth system.

Workers have installed a multi-
layered concrete working surface called 
a “Mud Mat” at the bottom of the 

containment area. This concrete fl oor will 
provide a stable working surface to install 
reinforcements and other features for the 
Westinghouse AP1000 foundation. 

Vogtle units three and four mark 
the fi rst ever Westinghouse AP1000 
designed nuclear reactors to be built in 
the United States, but in Sanmen, China, 
the world’s fi rst AP1000 reactors are 
under construction, and are about two 
years ahead of the Vogtle project. An 
unprecedented opportunity is available 
to experience fi rst-hand the start-up, 

operation, and even refueling of the 
AP1000 when the Chinese bring their 
plant online, thanks to a learning exchange 
agreement between Southern Nuclear 
Operating Company and Shandong 
Nuclear Power Company, China. 

Training nuclear plant employees has 
already begun, and will be continuous. 
The new training facility at Plant Vogtle 
is almost complete, and will soon house 
training in nearly every discipline, 
including operations, maintenance, 
engineering, chemistry, and health 
physics. 

There’s a lot going on at Plant 
Vogtle, from the site work, to training 
future employees, this project remains on 
budget and on schedule. �

Heavy lift derrick foundation work, with Vogtle 1 and 2 in the background.

America's Newest...
Continued from page 53
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When we designed the AP1000 nuclear reactor, we asked 
ourselves which would be more reliable, multiple arrays
of electro-mechanical systems or gravity. To us, the answer 
is obvious, which is why the AP1000 nuclear power plant 
makes use of the stable forces of nature to keep the nuclear
reactor safe aft er any unforeseen event. No need for electrical 
power. No need for cooling water (that is already inside the 
robust containment building). No need for an operator to 
touch a single button for a full 72 hours.

Check us out at www.westinghousenuclear.com
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