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EXECUTIVE SUMMARY

Battelle Energy Alliance, LLC (BEA), managing contractor for the Idaho
National Laboratory (INL), requires an evaluation of the existing radiation
monitoring systems and a study to recommend cost-effective technology
upgrades to address obsolescence, reliability, and maintainability for the Reactor
Technology Complex (RTC) and the Advanced Test Reactor (ATR). BEA has
1ssued Release 10 to Contract No. 00051053 to the ANNA Team to complete the
evaluation. This report describes the evaluation completed by the ANNA Team
and provides recommendations with a technical basis for the upgrades to the
Radiation Monitoring System(s).

The radiation monitoring function at the RTC has historically been
accomplished by a collection of different systems and components. Since the
early days of initial operations at the RTC, several different systems have been
installed, maintained, upgraded and decommissioned. Today’s functional
requirements are different than in past years, and firture program plans for the
RTC dictate new requirements for radiation monitoring. The ANNA Team has
researched these current and future requirements to help guide the evaluation of
radiation monitoring at the RTC and to support the recommendations for changes
and improvements. It should be noted that this Study was completed while the
ATR Design Basis was being confirmed (reconstituted). Some of the
requirements and technical basis of the radiation monitoring equipment could
change from that used to support this Study when the design basis confirmation
is completed. !

Within the RTC are several facilities, including the ATR. Several of these
facilities include nuclear activities that require radiation monitoring. Some of the
facilities are inactive, have no required function, or are scheduled for
deactivation and-demolition. Some of the inactive facilities still require
surveillance and maintenance. Radiation monitors at the RTC include active
systems, inactive but operational systems, and inactive systems removed from the
facility or abandoned in place. The performance specifications of the various
radiation monitoring systems were compared to the cumulative functional ‘
requirements for monitoring at the RTC to determine the potential usefulness of
existing monitors to current and future operations at the RTC. The reliability and
maintainability of the existing monitors was evaluated, and the availability of
new improved technology was examined to support the development of
recommendations for overall system improvement.

The ANNA Team completed the evaluation, developed a set of
recommendations and obtained BEA review of the results in generating this
report. The recommendations are based in large part on the evaluation of options,
including minimal, basic, intermediate and optimal options. It was determined
that only certain radiation monitors at ATR and RTC-605 should be upgraded at
the present time; other radiation monitors at other RTC facilities are deemed.
adequate to meet current requirements. To provide the best value to current and
future operations at the RTC, the ANNA Team recommends that all ATR
primary radiation monitors be replaced with new equipment, intelligent radiation
monitors. The principal drivers for this recommendation are maintainability, :
improved performance and ease of future upgrades. The old monitors are failing
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at an increasing rate, replacement parts are often unavailable, and continued safe
operations at the RTC are at an increased risk of interruption, suspension or
termination for lack of required radiation monitor support. New technology
available at a reasonable cost can provide a superior radiation monitoring
function at the RTC, and especially at the ATR. Additional upgrades are
recommended as optional. The auxiliary and process monitors could also be
replaced with new units to improve the overall performance of the radiation
monitoring system, however the additional cost should be weighed against the
option of retaining the old units, run to failure and consider replacement in the
future.

Also included in the ANNA Team recommendation is the replacement of
the DRMS control and communications system (computers and software) with a
new modern system that can provide high performance at a reasonable cost. The
new system will allow Ethernet communication and control from multiple
locations and the addition of automatic data backup and control at a remote
location. Upgrade of the control and communications system offers significant
improvement in performance, adds significant flexibility and simplifies future
changes and upgrade. By upgrading to intelligent monitors with both analog and
Ethernet connection, the existing system can be kept in service until the new
system is fully operational and qualified. The old system can then be removed or
left in place to provide supplemental monitoring and backup.

The new intelligent monitors offer improved performance through features
such as automatic and frequent operational checks, automatic remote and manual
calibration, and vendor support (including trouble shooting over the internet)
User groups are available that include several participants that employ the same
or similar monitors, offering ATR users information on performance issues and
solutions to common problems that may arise.

After consultation with several commercial nuclear power plant operators
and evaluation of radiation monitor vendors and their products, the most
beneficial features of modem radiation monitoring systems were determined.
Those features applicable to the ATR and most beneficial were included in the
options evaluated for upgrade. Four options were considered, evaluated and
ranked. The ANNA recommendation is based on the top ranked option.

The ANNA Team recommendation is based on a review of the technical
and regulatory requirements, features available in new modern equipment, and
equipment cost and potential schedule challenges. If implemented, the
recommended upgrade will provide the RTC with a cost-effective, reliable
system that can be operated at a high level of performance and maintained with a
significantly lower level of effort.

© The ANNA Team has prepared a rough cost and schedule estimate for
upgrade of the Radiation Monitoring System. The cost estimate is not a detailed
. buildup of all associated costs of the upgrade project, but rather a rough order-of-
magnitude cost based on average published costs of the recommended equipment
and minimal installation time. Additional costs are anticipated for detailed
engineering design, preparation of procurement specifications, revision of
drawings and documents and development of supporting technical bases and
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feasibility studies. The inclusion of ROM costs and schedules allows a better
comparison of the evaluated Options.

Estimated cost of the minimal option, with no new upgraded monitors, is
$200K. Estimated cost of the recommended option, which upgrades the 33
Primary monitors, is approximately $2.5M. Estimated cost of the Optimal option
is approximately $4.9M. The procurement time for a few of the replacement units
is driven by the Quality Assurance requirements and could take up to 8 months
for delivery. Additional time for installation, testing and commissioning suggests
that the upgrade project would require 12 to 18 months and close coordination
with ATR outage schedules. A key decision on the acceptability of wireless
communication in the ATR will be required to pursue the recommended option.
Cost of the upgrade will increase for additional cable installation if wireless
technology is not included.
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1. BACKGROUND

Radiation monitoring at the Idaho National Laboratory (INL) Reactor Technology Complex (RTC)
has two major purposes: (1) to identify, control and limit the release of radioactive material from nuclear
facilities at the RTC, and (2) to limit personnel exposures to radioactive materials at RTC facilities.

Facilities where nuclear materials are stored or handled offer the risk of accidental exposure to
personnel and the potential for release from confinement and contamination of the environment and
exposure of onsite and offsite personnel. The radioactive materials at risk at the RTC are primarily fission
products from irradiated nuclear fuel, radioactive isotopes used in research at the RTC and radioactive
waste that is being prepared for disposal. The facilities at the RTC that provide for these functions are
monitored by a variety of means to ensure safe operations, identify hazards, and mitigate the risks that
may arise from the radioactive materials. Radiation monitoring is accomplished using various types of
monitors arranged into a Radiation Monitoring System (RMS) to support the Radiological Control
Program (RCP) or plant operations.

Although there are a few ancillary facilities at the RTC that include small quantities of radioactive
materials that must be monitored, the principal source of risk associated with radioactive material at the
RTC comes from operations at the Advanced Test Reactor (ATR). The ATR is a pressurized water test
reactor that operates at low pressure and low temperature. The ATR has many uses including research for
National Security, and has operated safely for over 40 years. The ATR facility includes a confinement
structure and radiation monitoring systems to continuously maintain operations safe and minimize the
risks from radioactive material release and inadvertent exposure. There are two principal radiation
monitoring systems at the ATR, the Radiation Monitoring and Seal System (RMSS) and the Digital
Radiation Monitoring System (DRMS).

The ATR is operated under strict regulations to ensure safety. As the facility has aged over the past
40 years it has been upgraded to meet new and improved regulatory guidance. As systems and
components become obsolete, unreliable, or fail, they are replaced with new upgraded systems and
components. The radiation monitoring systems at the RTC including the ATR have seen several changes
and improvements since first installed several years ago. The current systems have begun to age and have
experienced reliability and maintainability problems. These problems add to the cost of operations at the
RTC, therefore an evaluation has been undertaken to review radiation monitoring at the RTC, determine
the best path forward, and recommend the most appropriate changes to cost-effectively restore the
radiation monitoring systems to the most safe and reliable condition practical.

This report describes the general configuration and condition of existing radiation monitors at the
RTC and evaluates their compliance to operational and regulatory requirements. The review includes
examination of current practice in the commercial nuclear industry and the offerings of vendors of new
modern equipment. Finally, this report evaluates the options for future radiation monitoring at the entire
RTC and recommends specific changes for improvement.

1-1
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2. CURRENT RADIATION MONITORING AT THE RTC

The design and configuration of the current radiation monitoring systems at the RTC are described
in several documents including some that were recently revised and a few older reports that are in the
process of revision. To obtain the most accurate description of the current configuration, the documented
information was supplemented with facility walk-downs and interviews of the cognizant personnel,
including the designated system engineers.

2.1 Requirements

The requirements for radiation monitoring at nuclear facilities are based in federal regulations.
There are requirements for the protection of workers, on-site personnel, off-site persons and the
environment. The ATR also must demonstrate compliance to certain siting criteria that include limits on
release of radioactive contaminants. The ATR Operations organization has established specific radiation
monitoring requirements to support plant status monitoring and assist in management of plant process
operation.

2.1.1 Current Regulatory, Operational and Environmental Requirements

Reactor siting criteria at I0CFR100 require that reactors limit release of radioactive material to
minimize exposure to the public. The regulation at 10CFR100.11 is applicable to the license holders of
commercial nuclear plants, and provides a guideline for the Department of Energy (DOE) reactors
including the ATR. Reactors must be designed to limit the release of radioactive material during normal
operations, operational occurrences and accidents such that no member of the public residing at or beyond
the site boundary (exclusion zone) would receive a total effective dose equivalent of 25 rem. Safety
analysis requirements at 10CFR830 require that DOE nuclear facilities demonstrate that facilities are
designed to limit radiation exposures resulting from accidents to 25 rem whole body to the maximum
exposed offsite individual at or beyond the site boundary. To meet this requirement, the ATR has
implemented a safety class (SC) engineered safety feature to isolate the reactor building in the event of
elevated radiation in the gaseous effluent. Designated as the RMSS, the system relies upon radiation
monitors at the base of the building exhaust stack to support this function. The RMSS must meet strict
quality assurance and design requirements for safety class equipment. System Design Description
(SDD) 7.7.4 Revision 2 describes the various requirements applicable to the RMSS and the bases for the
requirements.

Environmental regulations at 40CFR61 Subpart H require that nuclear facilities limit their
emissions such that members of the public will not receive an effective dose equivalent of 10 mrem/year.
The regulation prescribes methods for emission monitoring that define additional requirements for the
RTC RMS. The ATR uses a stack particulate, iodine and noble gas (SPING) monitor to measure the
radiation associated with airborne release from the ATR effluent. Additional radiation monitors are used
to track liquid effluents at the WWTF (ATR) in the ATR 2! Basement and at the WWTF (RTC-605)
prior to discharge to the evaporation ponds. Together these monitors help INL confirm compliance to the
regulatory limit.

Other facilities at the RTC must also comply with the requirements of DOE regulations. Safety
basis documents for these other facilities at the RTC specify the monitoring requirements appropriate for
their particular hazards. These other nuclear facilities include the Hot Cell Facility RTC-632, and the
Laboratories (and RML) at RTC-604 and -661.
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Occupational exposures to radiation must be kept as low as reasonably achievable (ALARA) and

' individual facility workers must not exceed a total effective dose equivalent (TEDE) of 5 rem annually

* (administratively controlled at INL to 2 rem annual TEDE). Regulations at 10CFR835 specify the
requirements for radiation protection and RCP for nuclear facilities. In addition to personnel radiation
exposure monitoring using personal dosimeters, radiation monitoring at the RTC includes instrumentation
to measure and record the dose rate in areas where workers may encounter radiation exposure. At the
ATR, the DRMS is used to meet these requirements. SDD 7.8.16 describes the DRMS and several
supporting Engineering Design Files (EDFs) describe the minimum requirements and the technical bases
for radiation monitoring.

To assist nuclear facility operations personnel with plant process operations and emergency
actions, certain radiation monitors are needed. Some components of the DRMS and other facility
radiation monitors are relied upon to meet these requirements.

Idaho State regulations also require that certain engineering activities be certified by a licensed
professional engineer and that certain activities comply with the requirements of ANSI Standard NQA-1.

The methods used to demonstrate compliance to these requirements and their technical bases are
discussed further in Section 2.2 and 2.3.

21.2 Future Program Requirements

Research programs at the RCT change periodically and the radiation monitoring required to
support the programs must also change. Planned changes at the RTC were considered to help determine
the appropriate changes and upgrades to the RMS. This Study considered the following planned and
potential changes.

. New Programs and Future Operations at the Hot Cells at RTC-632. Although new programs
are a possibility for the hot cells at RTC-632, there is not enough certainty to warrant planning now
for any new or upgraded radiation monitoring. The existing monitors, although old and
problematic, should only be required to maintain safe conditions at the facility which is in warm
standby. Operations are limited as is the risk of exposure to the radiation hazard at RTC-632. The
existing radiation monitors should be maintained operational to meet current requirements, or
portable and temporary instruments should be provided. Changes to these monitors should be
considered when new hot cell operations are planned or when the cells are decontaminated and
removed.

. New Hot Cells at the ATR. New hot cells are also being considered to support programs at the
ATR. A preconceptual design for hot cell facilities at the ATR was prepared in 2007 (Reference
12) to help with planning decisions. However, plans are still uncertain and do not warrant any
commitments now to changes in the radiation monitoring at the ATR to support new hot cells.

. Canal Extension at the ATR. Similarly, an extension of the ATR canal was considered to support
potential new programs at the ATR. The same preconceptual design of 2007 was used to aid
planning, but uncertainties limit the need for changes now in the radiation monitoring to support
the potential facility changes.

J Relocation of Operations from RTC-604 and -661. The old laboratory buildings at RTC-604 and
RTC-661 are planned to be demolished in 2008. Since they currently house some programs that
require radiation monitoring support, changes in the RMS should be considered. However, the
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relocation of the functions is still under consideration. New replacement structures and relocation
of laboratory operations are not certain. Therefore the existing radiation monitors should be
maintained operational to meet current requirements, or portable and temporary monitors should be
substituted as appropriate. Changes to these monitors should be considered when new operations
are planned or when the existing operations are terminated and removed.

A New Hydraulic Shuttle Irradiation System (HSIS) at the ATR. The new HSIS or Rabbit at
the ATR is being designed and installation is planned for the near future (Reference 11). The HSIS

. will require radiation monitoring support, since it will transfer a capsule of irradiated material from

an irradiation position in the reactor to a loading station in the canal. There is a potential for
periodic changes in radiation fields in some ATR work areas, and a potential for accidental releases
of radioactive materials during operation of the HSIS. Specific requirements for radiation
monitoring, e.g. radiation area monitors (RAMs) and continuous air monitors (CAMs), will be
necessary. Tentative monitoring to support the HSIS is included in this study; however, the EDFs
that define the technical basis for radiation monitors will need to be updated to address this change
in the ATR design and operations.

Reactivation of the ATR Pressurized Water Loop 2A. The ATR Pressurized Water Loop 2A
that has been used for research at the ATR in past years is being reactivated. Although this
operation is not entirely new, the planned experiments and operations may present a change to the
conditions evaluated in the analysis supporting the safety of the ATR. Confirmatory analysis for
the planned operations should include evaluation of the required radiation monitoring. Tentative
monitoring to support the operation of Pressurized Water Loop 2A is included in this study.

New instrumentation for radiation monitoring may be needed to support these operations. Other
new programs may be identified and planned in the future that will require radiation monitoring.
Planning documents, Unreviewed Safety Question Determinations, safety analysis and updated
EDFs in support of the new programs will specify the requirements for RMS changes, upgrades or
additions. Changes and upgrades to the RMS at the RTC should consider the potential for these
future programs. Flexibility in the RMS should be planned as part of any upgrade, to accommodate
these anticipated and other potential changes and ease future expansion of the systems. This
flexibility to accommodate future changes is a criterion used in this Study to evaluate RMS
upgrade options and develop the recommendations.

Recommended Methods for Compliance to Requirements

Based on the limited review completed by the ANNA Team, the following methods are

recommended to achieve compliance to the requirements for radiation monitoring at the RTC.

The basic requirements for the RMSS are to support the RMS-1 building seal function. The
necessary and sufficient radiation monitoring required to provide this function is described in
SDD-7.7.4.

The basic requirements for the DRMS are to support the RCP and to maintain personnel-exposures
ALARA. The necessary and sufficient radiation monitoring required to provide this function is
described in SDD-7.8.4 and 7.8.16; the technical basis is presented in EDF-1977, EDF-3077 and
EDF-6174.

2-3
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The DRMS radiation monitoring requirements should be supplemented to provide support for the
HSIS. The technical basis for the minimum required monitoring should be developed and used to
confirm the adequacy of the radiation monitors recommended in this Study.

The DRMS radiation monitoring requirements should be supplemented to provide support for the
Pressurized Water Loop 2A. The technical basis for the minimum required monitoring should be
developed and used to confirm the adequacy of the radiation monitors recommended in this Study.

The requirement for limiting emissions from the ATR such that members of the public will not
receive an effective dose equivalent of 10 mrem/year should be addressed by airborne release
(stack effluent) monitoring and waste water discharge monitoring. The SPING monitor is used to
track airborne effluents and monitors in the WWTF at RTC-605 are used to track the liquid
discharges. These monitors should be evaluated for upgrade.

The requirements for radiation monitoring at the RTC-632 Hot Cell Facility should be met by
maintaining the existing RMS (or temporary substitute instruments) until new radiological
operations are initiated or until the facility is decontaminated.

The requirements for radiation monitoring at buildings, RTC-604 and RTC-661 should be met by

maintaining the existing RMS (or temporary substitute instruments) until new radiological
operations are initiated or until the facilities are decontaminated.

2.2 Existing Radiation Monitoring

Figure 2-1 is a diagram of the RTC indicating the locations of facilities that require radiation

monitoring or have existing monitors in place. Figure 2-2 (A-D) is a diagram of the ATR showing the
locations of radiation monitors that presently exist, including monitors that may be obsolete, inoperable or
abandoned in place. Figure 2-3 is a diagram of the ATR radiation monitoring systems showing the lines
of communication between various components. Table 2-1 is a listing of all the radiation monitors that
exist at the RTC separated into four groups corresponding to the RMSS, DRMS, Other ATR RMS, and
other RTC RMS.
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2.21 RMSS

The RMSS provides the ATR confinement isolation to limit the release of airborne radioactivity to
the environment. The RMSS is composed of three channels of instrumentation that monitor the inlet to
the exhaust gas stack and an actuation system that provides a signal to stop fans and shut dampers in the
heating and ventilating system when measurements of radiation levels in the main exbaust stream exceed
preset limits. This system is discussed in the Updated Final Safety Analysis Report (UFSAR)

Section 6.2.2.5 and in Chapter 7 (Instrumentation and Controls). The SDD for the RMSS is SDD-7.7 4.

The original RMSS included four functions: RMS-1, RMS-2, RMS-3 and RMS-4.
0 RMS-1: Seal (limit all airflow in and out of) the gastight area of the ATR

° RMS-2: Purge (reduce airflow in) the gastight area while maintaining exbaust flow via the ATR
stack

) RMS-3: Restricts airflow in and out of the ATR Critical Facility
0 RMS-4: Restricts airflow out of the Canal Area.

RMS-1 and RMS-4 are functional. RMS-2 has been disabled. RMS-3 has been disabled by the
removal of (old) CAM-10 from the ATRC area.

As listed in Table 2-1, several radiation monitors support the RMSS. The three monitors on the
stack effluent (RE-530A, B, and C) are used in 2 out of 3 logic to actuate the RMS-1 function, isolation of
the air tight space of the ATR confinement building. The radiation monitors that support the RMS-2
function have been removed or abandoned in place, effectively disabling this function. The RMS-3
function has been disabled. CAM-10 has been removed and is no longer required. A portable CAM is
used to monitor in accordance with the RCP when radiation work is planned for the ATRC area. The
RMS-4 function is supported by the older GNC CAMs 8 and 9.

RMS-1 is a SC design feature and therefore the system components that support this function are
part of a SC engineered design feature. This system supports Technical Safety Requirements (TSR)
specified in the ATR TSR (TSR-186-3.2.2). These components, the RE-530 radiation monitors and the
components that make up the RMSS must be maintained to stringent quality assurance requirements.

2.2.2 DRMS

The requirements for radiological monitoring at the ATR are based in the RCP as noted in the
UFSAR. The RCP is an administrative control included in the ATR TSR-AC-5.7.9. The DRMS has
evolved over time and has been changed and upgraded as monitoring needs at the ATR have changed.
The SDD for the DRMS is presently being revised, therefore the description of the system has been
developed from historical documents and information collected from the ATR staff. Table 2-1 includes a
summary of the various monitors that make up the current DRMS. Figure 2-4 illustrates the basic
components of the existing DRMS.
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The primary function of the DRMS is to provide information on the radiation dose rate levels,
airborne radioactive particulate levels, radioiodine levels, and radioactive noble gas levels in the ATR
facility. Total system information, from 26 local Data Acquisition and Control Modules, is available at
two Radiation Control Unit (RCU) color display terminals located in the RCT Office in ATR
(Room 106), and two remote terminal computers located in the Reactor Control Room (RCR) and the
Emergency Communications Center (ECC). The main purpose of the DRMS is to detect, indicate, and
record radiation levels. Part of the indication function is the ability of the system to alarm when abnormal
levels occur at designated points in the ATR building during normal reactor operation, shutdown and
maintenance activities. Local information is available at each of the 26 DCMs via a LCD screen and their
associated audible and visual Indicators on the top of the CAM housing or nearby at a location suitable
for the operations being conducted. The main components in the DRMS are 4 personal computers (2 main
and 2 remote) 26 DCMs, 43 RAMs (33 with remote indicator and alarm modules, 10 with pressure
control boxes), 26 CAMs (22 with local alarm and 4 with local alarm and indication). Hardware for
communication to 2 annunciator interface panels and 4 H&V relay panels is provided in the original
layout, but is not implemented in the final (current) design.

The CAMs of the DRMS provide indication of airborne radioactive material, by sampling the local
atmosphere and measuring the radiation associated with noble gases, iodine and particulates. Certain
CAMs include only the particulate and iodine functions.

RAM:s provide indication of a radiological release and/or loss in shielding, by measuring gamma
radiation levels in selected areas. Both CAMs and RAMs alarm so that personnel can evacuate the
immediate area, but the instruments described here provide no other function to mitigate the event in
progress.

When originally installed, the Tracerlab radiation and airborne radioactivity monitoring system of
instruments was deployed in a manner that provided some level of monitoring for each major workspace
within the facility. This was presumably to support the experimental nature of activities within the
facility.

Further research of design specifications found no specific references to documentation that
supports the basis for the original monitoring, instrument placement, instrument monitoring requirements,
or the minimum requirements for facility operation. It appears that when the DRMS was installed in
1993, the monitoring equipment was selected and placed based on previous fixed instrument locations.
The system design description for the DRMS 7.8.16 was similarly void of references as to basis,
placement, and monitoring requirements.

In 1998, a Conceptual Design Document was prepared to upgrade the DRMS and to move the
functions from the older original RMS system to the DRMS system. The upgrade included removing the
older original RAMs and CAMs, upgrading some CAMs to include pulse counters added to generate new
signals. The conceptual design also recommended changing the three RMSS RAMSs at the stack breech
with new monitors. The upgrade was not completed.

The existing radiation monitoring system and the specification of which monitors are required for
personnel protection is outlined in SAR-153 Advanced Test Reactor Upgraded Final Safety Analysis
Report, Section 12.5 and 15.11.1. Additional work described in recent EDFs (reference EDF-6174, -3077,
-1977, and -1408) has provided the current technical basis for most monitors. Several of the CAMs and
RAM s in the current DRMS are required to meet the requirements derived in these EDFs; the remaining
monitors without a specific technical basis (including some of the old Tracer Lab units) are available as
backup and to provide useful supplemental information. Table 2-1 includes a listing of the monitors that
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are included in the DRMS. The categories primary, auxiliary, and process are used to describe the
function of the various radiation monitoring instruments distributed throughout the plant. Primary
monitors are required to meet specific RCP requirements, auxiliary monitors provide useful or backup
information, process monitors support plant operations with equipment status information.

2221 CAMs

22211 Primary CAM—A CAM that is required to warn personnel and allow worker
evacuation from the area such that the dose limits of SAR-153, Section 15.0.14 is not exceeded. Eight
DRMS CAM s as described below are considered Primary CAMs.

EDF-6174, Air Flow Study of the Advanced Test Reactor Building TRA-670 (October 2005)
presents the results of the ATR building air flow tests during normal and off normal conditions. One
purpose of the testing was to support optimum placement of CAM:s.

The technical bases derived in the EDF supports the following DRMS radiation monitors.

A single primary CAM (1) should be placed on the north east side of the reactor top approximately
5-6 ft from the posted Contamination Area to monitor conditions at the reactor vessel and supporting
systems, experiment in-pile tube seals and vent piping, the working canal, and the experiment transfer
station. A secondary (auxiliary) CAM (1B) should also be located on the south east side of the reactor top
as a backup monitor. These CAMs must be capable of monitoring for particulate and iodine and should be
capable of monitoring for noble gas to assist in quantifying the noble gas activity measured by the iodine
monitor.

A second primary CAM (2) should be located at the southwest Section of the Canal area, sampling
6-7 feet high at the northwest end of the Arc Saw 480 volt cabinet to monitor for radioactive contaminants
from stored components and spent fuel, from experiments and associated hardware, and operation of
equipment such as the Arc Saw. The use of remote sample points may be required to obtain air samples
from optimum locations. This CAM must be capable of monitoring for particulate and iodine and should
be capable of monitoring for noble gas to assist in quantifying the noble gas activity measured by the
iodine monitor.

A third primary CAM (3) or sample point should be located in the vicinity of the capsule storage
rack with suction approximately level with the canal platform mid-rail. This CAM must be capable of
monitoring for particulate and iodine and should be capable of monitoring for noble gas to assist in
quantifying the noble gas activity measured by the iodine monitor.

A fourth primary CAM (4) should be placed at the north side of the canal as a secondary monitor
sampling approximately 2 feet above and adjacent to the parapet at a position opposite the shield booth.
Existing CAMs cannot adequately monitor these locations. This CAM must be capable of monitoring for
particulate and iodine and should be capable of monitoring for noble gas to assist in quantifying the noble
gas activity measured by the iodine monitor.

A fifth primary CAM (5) should be located in the First Basement directly across from the MICE
primary cubicle door to monitor for airborne radioactivity from the MICE experiment. This CAM must be
capable of monitoring for particulate and iodine and should be capable of monitoring for noble gas to
assist in quantifying the noble gas activity measured by the iodine monitor.

A sixth primary CAM (6) should be located between the 1D and 1C cubicles with sample points
Just south of each cubicle door and approximately 4 feet above the floor to monitor those two cubicles.
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This CAM must be capable of monitoring for particulate and iodine and should be capable of monitoring
for noble gas to assist in quantifying the noble gas activity measured by the iodine monitor. Monitoring of
the Pump Room and the Switchgear Room is not required due to the lack of a source term.

A seventh primary CAM (7) should be located in the Second Basement just south of the 2B
secondary cubicle door to monitor for airborne radioactivity from the 2B cubicle and the AGR-1
experiment in the 2C secondary cubicle. The seventh CAM must be capable of monitoring 1odine and
should be capable of monitoring for particulate.

An eighth primary CAM (8) should be located just north of the 2E primary cubicle with a sample
point approximately 4 feet above the floor to monitor conditions in that cubicle. The eighth CAM must be
capable of monitoring for particulate and iodine and need not be capable of monitoring for noble gas.

Continuous monitoring of the sub-floors is not required.

The following CAMs are tentatively identified as the best choice to meet these requirements for
Primary CAMs.

1.  For Primary CAM-1, CAM-14 should be relocated to the specified northeast location, 5-6 feet from
the working area. CAM-14 provides the required particulate, iodine and noble gas monitoring. For
Secondary CAM-1B, CAM-7 is presently located on the south side of the reactor deck working
area. CAM-7 should be relocated to the specified SE location. CAM-7 provides the required
monitoring to meet the requirements of the secondary (primary backup) CAM specified in
EDF-6174.

2. CAM-8, -9, -23 or an available mobile CAM should be used for the 2*, 3%, and 4" primary CAMs
specified in EDF-6174. These CAMs must be capable of monitoring for particulate and iodine and
should be capable of monitoring for noble gas. '

3. CAM-15, -16, -17, -21, =26 or a mobile CAM should be designated as the 5™ primary CAM
required by EDF-6174. These CAMs must be capable of monitoring for particulate and iodine and
should be capable of monitoring for noble gas.

4. CAM-18, -19, -20, -25 or a mobile CAM should be designated as the 7% and 8" primary CAMs.
The seventh CAM must be capable of monitoring iodine and should be capable of monitoring for
particulate. The eighth CAM must be capable of monitoring for particulate and iodine and need not
be capable of monitoring for noble gas.

22212 Auxiliary CAMs—CAM:s that wamn personnel of abnormal radiation levels in
occupied areas in support of the ALARA program. Some of these CAMs may act as supplemental
monitoring if a primary CAM is out of service, but do not carry out the functions of the primary CAM.
There are 14 (26-9-3) additional CAMs in service (or standby) at the ATR. Although not specifically
required to meet the requirements of the UFSAR, these instruments provide additional information on
facility status and can serve as backup to Primary CAMs, when appropriately configured. All operating
CAMs not designated as primary serve as auxiliary CAMs. Existing CAMs and their present locations are
listed in Table 2-1; existing CAM locations are illustrated on Figure 2-2 (A-D).

2.2.2.2 RAMs
22221 Primary RAM—A RAM that is required to warn personnel and allow worker

evacuation from the area such that the dose limits of SAR-153, Section 15.0.14 are not exceeded. All
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evacuation system RAMs as described below are considered Primary RAMs. Some Primary RAMs are
also used to backup other Primary RAMs.

EDF-1977, Radiation Monitoring Requirements for the Advanced Test Reactor (August 2002)
presents the results of an evaluation of potential radiation fields that could develop in different arcas of
the ATR. One purpose of the evaluation was to determine the type and placement of RAM:s to support the
RCP.

The technical bases derived in the EDF supports the following DRMS radiation monitors.

22222 Evacuation System RAM—A RAM that provides a signal for activation of an
alarm warning operations personnel that an abnormal radiation condition exists that has the potential for
high personnel exposures and may warrant an evacuation of the facility. The Shift Supervisor then
initiates an evacuation only if data supports that course of action. The RAMs associated with the
Evacuation System are arranged in two groups, each group with its own two-of-three logic bus, which
provide redundant alarm capability for the same areas of the plant. Two of the three signals in the same
group must be received to activate the alarm. The associated RAM:s are selected for their different
locations based on the assumption that simultaneous alarms from two RAMs that are isolated by distance
and by facility structure indicate an event that involves a source of radiation that is affecting a large area
of the facility.

. RAMSs 3, 6, and 23 (Group A Evacuation)
. RAMs 2, 13, and 24 (Group B Evacuation).
Where the RAMs monitor the following areas:
] RAMs 2 and 5 monitor the ATR Critical facility (ATRC),

. RAMs 6 and 13 monitor the ATR Reactor Main Floor and control room, RAMs 23 and 24 monitor
the west side of the second basement.

In addition, two RAMs that monitor the ATR stack effluent at the stack breech and plant exhaust
plenum each provide a signal to the pulse counter in their respective DCM that sends a signal to the
control room to activate the evacuation system alarm under a one-of-two logic.

) RAM 34 (Stack Evacuation Channel A, monitoring the stack breech)
. RAM 35 (Stack Evacuation Channel B, monitoring the exhaust plenum).

Evacuation involving these RAMs is based on the assumption that a release of radioactive material
is already in progress and data may suggest an evacuation of personnel from the facility. These two
RAMs are cited as backup indication and alarm for the RMSS stack monitors (TSR-186-3.2.2
Condition B).

22223 Other Primary RAMs—Additional required Primary RAMs were identified in
the EDF as follows:

. RAM 3 (Monitors Reactor Top East during transfer operations)
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. RAM 4 (Backup for RAM 3)

. RAM 12 (Backup for RAM 3)

. RAM 13 (Backup for RAM 3 and part of the Group B Evacuation)

. RAM 44 (Monitors full or partial draining of the canal during operations)

. RAM 8 (Backup for RAM 44)

. RAM 9 (Backup for RAM 44)

. RAM 10 (Backup for RAM 44)

. RAM 21 (Monitors adjacent to the 2B Primary Cubicle)

. RAM 23 (Monitors adjacent to the 2D Primary Cubicle and part of the Group A Evacuation)
. RAM 24 (Monitors adjacent to the 2E Primary Cubicle and part of the Group B Evacuation)
) RAM 22 (Backup for RAM 21)

° RAM 23 (Backup for RAM 24 and part of the Group A Evacuation)

o RAM 24 (Backup for RAM 23 and part of the Group B Evacuation).

In summary, to support EDF-1977 the following 20 unique Primary RAMs are required for
operation of the ATR.

RAM 2 RAM 13

RAM 3 RAM 21

RAM4* RAM22*

RAM 5 RAM 23

RAM 6 RAM 24

RAMS8* RAM34

RAM9* RAM35

RAM 10* RAM 44

RAM 12 *

22224 Auxiliary RAM—RAMs that warn personnel of abnormal radiation levels in

occupied areas in support of the ALARA program. Some of these RAMs may act as supplemental
monitoring if a primary RAM is out of service, but do not carry out the functions of the primary RAM,

such as initiation of an evacuation signal. Such (auxiliary RAMs that can support primary RAM
monitoring) RAMs are marked with an asterisk (*).
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ATR Office Area Second Floor

. RAM 1: Office/Hallway monitors for radiation levels in occupied areas to detect abnormal
exposure rates to unmonitored personnel and maintain radiation exposure to office workers
ALARA.

ATR Main Floor

. *RAM 4: Reactor Top West Side monitors for abnormal radiation levels during fuel and test
handling evolutions to maintain radiation exposure to reactor top workers ALARA.

. RAM 7: Process Control Room north of canal warns operators in the control room of abnormal
radiation levels resulting from canal operations in order to maintain exposures ALARA.

. *RAM 8: Canal East warns operators in the control room of abnormal radiation levels resulting
from canal operations in order to maintain exposures ALARA.

. *RAM 9: Canal West warns operators in the control room of abnormal radiation levels resulting
from canal operations in order to maintain exposures ALARA.

o *RAM 10: Canal Southwest warns operators in the control room of abnormal radiation levels
resulting from canal operations in order to maintain exposures ALARA. (Note this location could
be used for monitoring the HSIS Rabbit send/receive lines if moved west about 15 ft.)

. RAM 11: Laydown Area warmns personnel of abnormal radiation levels resulting from movement
of materials or from canal operations in the adjacent room.

. *RAM 12: Reactor Main Floor West warns personnel of abnormal radiation levels resulting from
movement of materials or from operations or maintenance within the main floor area.

ATR First Basement

. RAM 14: East outside the 1A primary cubicle monitors for abnormal radiation levels resulting
from movement of materials or from operations of the MICE Facility in order to maintain
exposures ALARA.

o RAM 15: South outside the Outer Shim Corridor monitors for abnormal radiation levels resulting
from movement of materials or from operations of the Pump Test Loop in order to maintain
exposures ALARA.

. RAM 16: West outside the 1C primary cubicle monitors for abnormal radiation levels resulting
from movement of materials or from operations of the 1C-W loop in order to maintain exposures
ALARA.

. RAM 17: West outside of the 1D primary cubicle monitors for abnormal radiation levels resulting
from movement of materials or from operations of the 1D-N loop in order to maintain exposures
ALARA.
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o RAM 18: Primary Pump Motor Room Northwest monitors for abnormal radiation levels resulting
from movement of materials or from reactor plant operation in order to maintain exposures
ALARA.

. RAM 19: Northeast in the Switchgear Room monitors for abnormal radiation levels resulting from
movement of materials or from reactor plant operation in order to maintain exposures ALARA.

o RAM 20: East, Canal Viewing Window on South wall of the Canal monitors for abnormal
radiation as a result of loss of shielding at the canal viewing window in order to maintain worker
exposures ALARA.

ATR Second Basement and Sub floors

. *RAM 22: West outside the 2C primary cubicle monitors for abnormal radiation levels resulting
from movement of materials or from operations of the 2B-SE loop in order to maintain exposures
ALARA.

. RAM 28: South in the Rod Access Room monitors for abnormal radiation levels resulting from

plant operations to allow entry at power for routine maintenance in order to maintain worker dose
ALARA.

. RAM 29: South in the Warm Waste Pump Motor Floor monitors for abnormal radiation levels
resulting from plant operations to allow entry for routine operations and maintenance in order to
maintain worker dose ALARA.

o RAM 40: Northeast in the Gland Seal Pump Room monitors for abnormal radiation levels
resulting from plant operations to allow entry for routine operations and maintenance in order to
maintain worker dose ALARA.

In summary, the following 13 unique Auxiliary RAMs for the ATR are needed to maintain worker
dose ALARA.

RAM 1 RAM 18
RAM 7 RAM 19
RAM 11 RAM 20
RAM 14 RAM28
RAM 15 RAM?29
RAM 16 RAM 40
RAM 17

22225 Process RAM—A radiation detection instrument that monitors a system for
abnormal radiation fields that result from primary boundary leakage, reverse flow to support systems,
transient radiation during process operation or that monitors areas that are normally inaccessible during
reactor operation. These instruments warn operations personnel of abnormal radiation conditions within
plant piping systems or adjacent to plant process equipment. They can be used for data prior to entering a
cubicle or a measurement parameter to key operator action during a process. In some instances, this
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includes portable RAMs, which are placed throughout the ATR at the discretion of Radiological Control

Management. These instruments are not required for protection of personnel in the context of EDF -1977.

ATR Main Fleor

RAM 30: Lay down area north, detector installed in instrament tubes monitor the secondary
cooling system outlet from the heat exchangers to warn operations personnel of abnormal radiation

levels associated with a potential primary to secondary leak. The areas monitored are not occupied
during reactor operation.

RAM 31: Lay down area north, detector installed in instrument tubes monitor the secondary
cooling system outlet from the heat exchangers to warn operations personnel of abnormal radiation
levels associated with a potential primary to secondary leak. The areas monitored are not occupied
during reactor operation.

RAM 32: Lay down area north, detector installed in instrument tubes monitor the secondary
cooling system outlet from the heat exchangers to wamn operations personnel of abnormal radiation
levels associated with a potential primary to secondary leak. The areas monitored are not occupied
during reactor operation.

RAM 33: Lay down area north, detector installed in instrument tubes monitor the secondary
cooling system outlet from the heat exchangers to warn operations personnel of abnormal radiation
levels associated with a potential primary to secondary leak. The areas monitored are not occupied
during reactor operation.

RAM 37: Lay down area north in, detector installed instrument tubes monitor the secondary
cooling system outlet from the heat exchangers to warn operations personnel of abnormal radiation
levels associated with a potential primary to secondary leak. The areas monitored are not occupied
during reactor operation. :

ATR First Basement

RAM 36: Northwest Heat Exchanger Room upper mezzanine adjacent to the primary coolant
system degas tank. His unit monitors an area that is not occupied during reactor operation. It tracks
radiation increases during startup and can be used for information if an entry is made at power to
inspect for leaks.

RAM 38: Southwest Warm Waster Treatment Facility. These units monitor the east resin bed of
the ion exchangers for treatment of liquid waste. Increased radiation levels during operation and
back flush of the bed can result in radiation levels exceeding 1000mrem/hr. Monitor tracks the
increase in radiation and help to determine when the bed should be changed. Information from this
monitor is used prior to entry into the tank rooms.

RAM 39: Southwest Warm Waster Treatment F acility. These units monitor the west resin bed of
the ion exchangers for treatment of liquid waste. Increased radiation levels during operation and
back flush of the bed can result in radiation levels exceeding 1000mrem/hr. Monitor tracks the
increase in radiation and help to determine when the bed should be changed. Information from this
monitor is used prior to entry into the tank rooms.
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. RAM 46: South by the upper fire water injection system. This unit monitors the piping for
abnormal radiation due to back leakage from the reactor vessel. The detector is shielded from the
surrounding area to discriminate against background radiation.

ATR Second Basement

o RAM 25: Northwest by Bypass demineralizer valve corridor. This unit monitors for abnormal

radiation levels during transfer of resin to check for blockage in the system and to maintain worker
doses ALARA.

o RAM 26: South Subpile room. This unit monitors the Subpile room outer corridor, an area that is
not occupied during operation. This unit can be tracked for increases in radiation levels during
startup, but is not for monitoring of personnel.

° RAM 27: South Subpile room. This unit monitors the Subpile room central cubicle, an area that is
not occupied during operation. This unit can be tracked for increases in radiation levels during
startup, but is not for monitoring of personnel.

® RAM 45: South by the entrance to the Rod Access Room lower fire water injection system. This
unit monitors the piping for abnormal radiation due to back leakage from the reactor vessel. The
detector is shielded from the surrounding area to discriminate against background radiation.

In summary, the following 13 unique Process RAM:s for the ATR are needed to warn operations
personnel of abnormal radiation conditions within plant piping systems or adjacent to plant process
equipment.

RAM 25 RAM36

RAM 26  RAM37

RAM 27 RAM 38

RAM 30 RAM 39

RAM 31 RAM 45

RAM 32 RAMA46

RAM 33

All of these monitors communicate to data recording and alarm equipment in the RCT office (room

106) in ATR. The current Berthold equipment is linked to the DRMS control and communication system
(RCU), and much of the old Tracer Lab equipment is linked to old chart recorders and other data storage

units. Several of the monitors are also linked to annunciators and other relay equipment that support
alarms and data readout in the main reactor control room.

2.2.3 Other ATR Monitoring

Stack effluent is monitored with an Eberline SPING-3A.. This monitor draws a sample from the
ATR exhaust plenum and measures the radiation associated with the particulate, iodine and noble gas
fractions. This system provides supplemental information for quantifying the release of radicactive

material from the ATR, and is used primarily to support the environmental monitoring requirements
(40CFR61) and the RCP.
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The radiation entering and exiting the Argon Delay Tank is monitored by two Eberline RMS-II
RAMs. This information supports plant operations with data on potential release of radiation in the
gaseous effluent from the ATR.

Loop piping monitors are used to track radiation in the experiment coolant loops as an aid to
operations and experimenters. There are currently 13 radiation monitors of the GA-3M model, two for
each loop, except loop 1C-W which has three, and loop 2C which have been removed. Each system
includes a detector, a remote indicating and control module, and a remote alarm and indicating panel,
except 1C-W, for which the alarm and indicating panels have been removed. These units monitor the loop
purification piping and Inpile tube outlet piping, with an added unit in the 1C-W cubsicle that measures
ambient radiation levels within the loop cubicle. The information is used by experimenters to detect
cladding defects or other releases in the experiment loop.

Three high level radiation monitors (GM-21-41, -42, -43) are still installed in the ATR. Although
retired per TRA-USQ-2005-097, these General Atomics (GA) Technologies Model RD-23 monitors (per
SDD-7.8.4.1, 1989) could be reactivated using components available from GA.

There are two old monitors that were removed from the ATR Warm Waste Treatment F acility
(WWTF) that each consisted of a detector (RE-38, 39) and a remote indicating and control module (RIA-
38, 39). The detectors were mounted on the walls of the east and west ion exchange cubicles, but have
since been removed. The RIAs are mounted in panel 670-E-101 near the WWTF , along with a data
recorder/strip chart that recorded both channels. The RIAs and associated wiring to the detectors is
abandoned in place. DRMS channels 38 and 39 now serve the function of monitoring RAMs on WWTF
ion exchange tanks.

There are 37 old Tracer Lab RAMs abandoned in place in the ATR at essentially the same
locations as the current DRMS RAMs. These monitors are out of service. A few of the heads (detectors)
have been removed to accommodate the newer Bertold units.

All of these monitors will be considered in the development of recommendations for upgrade of the
RMS.

224 Other RTC Monitoring

There are additional radiation monitors used in other buildings at the RTC that need to be
considered in the overall upgrade project. Also listed in Table 2-1, these monitors serve the RCP at these
other facilities, including a few that are scheduled for D&D or anticipate future programs.

The Hot Cell Facility at RTC-632 is in warm standby (safe shutdown mode); the radiation monitors
used to support the RCP at the facility are operational, but aging and nearing obsolescence. Monitors
HC-RAM-1 through HC-RAM-7 measure the radiation fields in the operating galleries and service areas
of the hot cells. These monitors are located strategically at the east, west and center of the north and south
walls, to monitor the radiation from the three principal hot cells. The seventh monitor is located in the
center of the facility near the ratemeters that provide readout and record the radiation levels of all seven
monitors. Four CAMs monitor for airborne radioactivity in the facility from the east and west service and
gallery areas. A PING installed to monitor the combined stack discharge of the three cells is in operation
as a sampling media only. The electronics and detectors are currently out of calibration and have been
secured.

Waste water discharged from the ATR is routed through the old Waste Water Treatment F acility at
RTC-605. Figure 2-5 is a diagram of the WWTF (RTC-605) showing the locations of radiation monitors
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that presently exist, including monitors that may be obsolete, inoperable or abandoned in place. Three
monitors, RM-5-28, -29, and -30, have been abandoned in place. A portable RAM monitors radiation at
the sample sink in 605.

There is currently an Operational Safety Requirement (OSR) checklist that must be completed
before processing waste or performing work within radiological areas of TRA 605. Detailed Operating
Procedure (DOP) 8.3.9 is the OSR checklist that specifies that one CAM and one RAM must be verified
operational and monitoring the basement area during these activities. The portable CAM and RAM
currently in place function as the monitors for this requirement, in lieu of the obsolete equipment
abandoned in place or removed from the facility.

The Effluent Radiation Monitor (ERM) in RTC-605 is described in SDD 8.9.7 and monitors
effluent from the facility before it is discharged to the evaporation ponds, in support of discharge permit
monitoring requirements. It controls two pumps to divert water to holding tanks when pre-set levels are
reached. The usefulness of these monitors to the RTC facilities and the future programs will be
considered in the development of recommendations for overall RMS upgrade.

This summary of the existing radiation monitoring systems at the RTC is based on descriptions
collected from historical documentation and staff interviews. The ATR Design Reconstitution Project is
currently confirming the design requirements and technical bases for the facility, including the radiation
monitors. The results of the Project may yield radiation monitoring requirements that differ from those
identified in this Study. Any changes or conflicts will require resolution prior to final implementation of
the recommendations presented here.

Most of the systems at the RTC are old or aging; most appear to be candidates for replacement.
Upgrades in replacement monitors are being considered to maximize the benefit to the RTC and its future
programs. The adequacy of existing radiation monitoring systems throughout the RTC and the potential
need for changes and upgrades to these systems is evaluated in Section 4 and recommendations are
presented in Section 5.

2.3 RMS Performance and Compliance to Requirements

Essentially all of the radiation monitors at the RTC are old and exhibit varying degrees of
performance. Corrective maintenance is increasing on many of the units, and preventative maintenance
and calibration is becoming increasingly difficult. As the monitors fail to perform to specifications or
loose calibration they fail to meet the requirements of the RCP, the UFSAR and the TSR Administrative
Control for radiological control.

The existing Bertold CAMs have experienced a failure rate of 8 to 16% over a 72 week period
documented prior to 2001. Over the same 72 week period, RAM failure rate was 31% for weekly
response checks; only 69% of the RAMs responded successfiilly to all response checks. The failures were
due primarily to inaccurate response to the check source when background levels were above 3 mrem/hr.
Since 2001 the performance of the instruments has remained problematic.

The CAMs are designed to monitor radiation associated with three different components of the air
sampled: particulate, halogens (iodine) and noble gas. The requirements for iodine and noble gas
monitoring have been undefined until recently. EDF-3077 (2001) has provided the first quantitative
assessment of the air monitoring requirements by species to establish the technical basis for the
monitoring requirements and alarm set points. Using the Radiological Hazard Index, the need and benefit
of monitoring particulate, iodine and noble gas has been analyzed. For certain accidents, the postulated
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source term includes greater fractions of iodine or noble gas, presenting a different monitoring challenge
to properly detect and warn personnel of the presence of the hazard. The analysis allows the specification
of appropriate monitoring and alarm set points for different CAMs. As discussed in Section 2.2.2.1 above,
primary and auxiliary CAMs and their monitoring points have been specified based on this analysis.

Since the analysis is based on certain assumed accident scenarios, and the specification of
monitoring requirements was based on the bounding or worst case source terms, changes nthe ATR
operations and experiments-that change the bounding source term will effect the monitoring requirements.
As such changes occur, experiment supporting analysis and USQ results should be used to revise these
monitoring requirements. The locations of CAMs and their specified monitoring requirements and alarm
set points may need to be changed accordingly.

Similarly, the requirements for RAM placement and alarm set points was determined as described
in EDF-1977 by evaluation of postulated source terms from the bounding accidents described in the
UFSAR Chapter 15. Certain events are expected to initiate RAM alarm prior to CAM alarm, providing
early warning to personnel and supporting the ALARA goal of the RCP. As is the case for CAMs,
changes in the ATR operations and experiments that change the bounding source term will effect the
RAM monitoring requirements. As such changes occur, experiment supporting analysis and USQ results
should be used to revise these monitoring requirements. The locations of RAMs and their specified alarm
set points may need to be changed accordingly. ‘

The new requirements identified for radiation monitoring in support of the HSIS and Pressurized
Water Loop 2A have not been fully analyzed. Although these requirements will be defined during the
design and safety analysis process, tentative requirements are suggested here to support the
recommendations for future changes and upgrade of the DRMS.

For the HSIS, RAM coverage is needed along the transfer piping pathway wherever there 1s a
potential for personnel exposure to the capsule radiation. Based on the pre-conceptual design (ref. ANNA
design report), RAM coverage is needed on the main reactor floor from the point where the transfer
piping emerges from the nozzle trench (or piping annulus), along the transfer piping route to the south
side of the canal, and at the send-receive work station. RAM-10 as described in Section 2.2.2.2 DRMS
appears to be located appropriately to provide the required radiation monitoring for the HSIS. RAM-4 is
located near the point where the transfer piping enters the main reactor building floor, and RAM-10 is
located near the HSIS work station at the canal parapet. CAM-~coverage should be provided where there is
a reasonable risk of airborne radioactivity. For the HSIS there is a credible risk of material release from
the irradiated capsule when the receive station is opened for capsule removal. CAM coverage may need to
be adjusted for optimized performance, .g. to monitor the work station area by sampling air near the
breathing zone of the HSIS Send-Receive Station operator(s). Primary CAM-3, as described in
Section 2.2.2.1, should provide this coverage. Primary CAM-3 is located at the southwest comer of the
canal, near the HSIS Send-Receive work station. The sample probe may need to be adjusted for optimal
performance. '

For the Pressurized Loop 2A, there is a potential for personnel exposure during experiment
removal, similar to that for all other post-irradiation experiment removal operations. RAM-3 and RAM-4
are located to provide the necessary monitoring for over-reactor work such as experiment insertion and
removal from the ATR loops and core irradiation cells. CAM-1, backed up by CAM-1A, provides the
required air monitoring. These CAMs serve Pressurized Loop 2A as well as the other over-reactor work
operations.
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Potential plans for use of the Gas Cooled Loop Transfer Facility (GCL cubicle) to dry-cut gas loop
experiment test trains for shipment to the post irradiation examination facility could increase requirements
for monitoring of radiation and airbore radioactivity near this facility in the southeast section of the first
basement. Auxiliary CAMs (DRMS-CAM~4 and -16) are well placed to function as a primary CAM for
this location if analyses indicate the need for a primary instrument. A new primary RAM may need to be
considered for this area as transient radiation fields will be present when raising and lowering
experiments into and out of the GCL cubicle.

No additional monitors appear to be necessary to provide proper radiation monitoring for the new
planned operations. CAM sample probe locations may require some adjustments and alarm set points may
need to be revised; analysis in support of the new programs should confirm the adequacy of the
monitoring and define any necessary changes or adjustments.
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3. MODERN RADIATION MONITORING TECHNOLOGY

3.1 Discussion of New Commercial Plant RMS

The ANNA Team contacted several commercial nuclear power plant operators, as part of the trade
study for this statement of work. Commercial nuclear power plants (NPPs) were contacted to determine
what types of Radiation Monitoring Systems (RMS) are in use in the industry. Many plants have the
originally installed equipment, now more than 30 years old. Original manufactured equipment was
provided by several vendors including Westinghouse, General Electric, Kaman, Victoreen, Nuclear
Measurements Corporation (NMC), Nuclear Research Corporation (NRC) and GA. Post Three Mile
Island many plants installed Eberline PING (particulate, iodine, noble gas) airborne effluent monitors.
One overall theme in the commercial industry is that plant wide system upgrades of the RMS would be
beneficial. The systems are old and replacement parts are getting difficult to procure. Plant specific
upgrades and new NRC requirements have made many of the commercial NPP RMSs unique, which adds
to the difficulty in maintaining the systems.

Some of the original vendors have changed or ceased operation leaving some RMS equipment
unsupported. Discussions with commercial NPP indicate that several of the RMS vendors have essentially
gotten out of the business, or sold their shares to new companies. It appears that NMC no longer supports
their systems. Westinghouse and Kaman have essentially gotten out of the RMS business, but still have
limited support for installed systems. General Electric has started a Numac product line, and still fully
supports their old systems. Victoreen has been purchased by Fluke Biomedical and also still fully
supports their old systems. It appears that Eberline is phasing out their PING line of monitors, and now
recommends the AMS-4. ‘ ‘

The commercial NPPs contacted have contracted with following three main vendors, within the
past 10 years or so, for Radiation Monitoring Systems upgrades:

General Atomics (Sorrento) Victor Kamachu (858) 735-7692

MGP Mike Edelman (770) 432-2744 (ext. 132)
Apantec Tom O'Malley (267) 436-3992

Berthold

Thermo Scientific Jeff Anspauth (317) 421-1513

More information on these companies and their radiation monitors is provided in Section 3.2
below.

A list of commercial NPPs contacted, and radiation monitoring systems in use, is included in
Attachment A.

3.1.1 Commercial NPP RMS Upgrades Lessons Leamned

1. Metal bellows pump are preferred over carbon vane pumps in Process Radiation Monitors (PRMs).
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2. Have good design criteria before attempting to buy a new system. Specifically state required
minimum detectable activity (MDA), range, source term (isotopes of interest, energies), and the
maximum and minimum readings required on each channel, etc. Specify size requirements and
check equipment prior to acceptance. Signoff drawings before fabrication, and carefully perform
factory acceptance tests to verify your design specifications.

3.  Go with fixed filter paper CAM:s if possible, as they are easier to maintain and have fewer moving

parts subject to breakage.
4. Specify 3 point source calibration on radiation detectors.
5. Keep it simple. Ask vendor to remove options that you do not need.

6. Commercial NPPs have been eliminating strip charts and going with digital downloads.

7. Users groups are a valuable asset. General Atomics, MGP, and Thermo Scientific have active user
groups that meet regularly.

8. Best to keep communication loops autonomous so one bad detector does not take down entire
system.

O

Use of wireless personnel dosimeters as health physics Area Radiation Monitors has been an
identified good practice.

10.  Extended range channels signal wire needs to be in dedicated ridged conduit. These channels run
off pico-amp signals and are subject to electrical interference.

11. Find a system that can use existing wiring, if possible. Running new signal and power wiring is
expensive if seismic and cable isolation requirements are needed.

12.  Pay attention to isokinetics on air monitors used to quantify releases or release rates.

13. Commercial NPPs have had air moisture problems in some CAMs, and had to install mechanical
moisture separators in intakes.

14. Recommend having the RMS on a battery back-up (e.g., Elgar) in case of loss of power.

3.2 Vendor Options and Equipment Features

3.21 Apantec

Apantec has supplied recent commercial NPP RMS upgrades. The company initially operated as
the NRC, then formed NRC/Aptec. NRC/Aptec was bought out by Canberra. Canberra had a strong foot
hold in the commercial NPP health physics gamma spectroscopy counting systems. Canberra installed
RMS channels at several commercial NPPs, and then decided to get out of the RMS business. Several of
the engineers from NRC/Aptec and Canberra bought the business and formed the company Apantec.
Apantec fully supports the old NRC/Aptec and Canberra systems. The commercial NPPs using Apantec
equipment report that the systems are reliable have good engineering support, and that the company is -
knowledgeable of U.S. nuclear regulations. While the company does not have a long track record, they
seem to be an up and coming vendor.
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Apantec offers a wide range of RMS detectors to upgrade existing systems. Their systems feature a
variety of detectors such as GM Tube, Ion Chamber and Scintillation detectors, which attach to a
Pre-Amp that can line drive up to 2 miles, or serial interface up to 1000 m or provide Ethernet up to
100 m. The standard outputs are chart PLC, Serial RS-485/RS-232 and Ethernet TCPIP. They have a
variety of CAM units, in the particulate, iodine and noble gas configurations. All monitors have the
normal outputs plus offer an optional wireless output.

Apantec has considerable experience with wireless systems having installed Wireless Area
Radiation Networks for Brookhaven, Jefferson Lab, the Royal Navy, States of South Carolina and
Delaware and in China. Many of these are mobile and or vehicle mounted.

Apantec offers software systems to log data and monitor the systems.

3.22 Berthold Technologies

Berthold Technologies is located in Bad Wildbad in the German Black Forest. There is a U.S.
branch of the company located in Oak Ridge Tennessee. It has developed sensors, detection systems and
instruments dating back to 1949, and offer high performance standard products, optimal solutions for
specific customer applications and OEM instruments for Biosciences, Medicine, Industrial Process
Control and Radiation Protection. The original Berthold product line consisted mostly of sensors and
detection systems for nuclear radiation and X-rays. They serve and support customers with a worldwide
distribution organization with emphasis on applications assistance and product maintenance.

Berthold supports existing Berthold systems as well as provides replacements RAM and CAM
monitors. Berthold offers software systems to log data and monitor the systems.

3.2.3 General Atomics Electronics Systems Inc.

The vendor that has apparently been in the RMS business from the start is General Atomics
Electronics Systems Inc. (GA-ESI), also known as Sorrento and GA. This company is well established in
the commercial NPP industry, and several NPPs have the originally installed Sorrento equipment still in
operation. Others have upgraded their old systems with new Sorrento systems. Many commercial NPPs
RMS engineers belong to the Sorrento Users Group (UG). The UG meets twice a year and drives issues,
resolution, and improvements. Many end users report that the UG is a valuable asset. The second General
Atomics Electronic Systems, RMS Users' Group meeting of 2007 will be held August 6-10, in Seattle,
WA. Approximately 60 people are expected to attend. A general consensus is that Sorrento equipment is
rugged, dependable and well supported; although, the equipment is somewhat more expensive then their
competitors. The company is knowledgeable of USNRC regulations, and has a long track record in the
U.s.

The RAM units from GA are Geiger Mueller tube detectors with a built in microprocessor that
performs data acquisition and control functions, and provides alarm relays, analog outputs, and digital
communications.

The CAM units from GA could be the fixed filter particulate detectors with the built in
microprocessor that performs data acquisition and control functions, and provides alarm relays, analog
outputs, and digital communications. Iodine and noble gas models are also available.

General Atomics offers software systems to log data and monitor the systems.
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3.2.4 MGP

A new vendor to the U.S. RMS market is MGP. MGP is a subsidiary of the synOdys Group. MGP
is well established in Europe starting in the 1960s, and has made some inroads in the US. A general
consensus is that MGP equipment is sophisticated, technically advanced and well supported. Several
commercial NPPs have purchased MGP Process Radiation Monitors (PRMs), including plant vent
monitors and N-16 monitors. Although the PRM equipment is somewhat less expensive, users report the
equipment is delicate and less rugged then their competitors. Some end users of MGP equipment reported
difficulty in communicating with MGP due to language barriers (MGP is French) and MGPs
unfamiliarity with U.S. regulations. MGPs electronic personnel dosimeters are however widely used
throughout the U.S. commercial NPP industry. Many plants are using the wireless electronic personnel
dosimeters as health physics Area Radiation Monitors (ARMs).

Two years ago MGP was contacted to upgrade the RMS at the ATR and recommended the
following monitors.

1. Typical RAM replacements would be based upon GIM204 a low range gamma monitor using a
silicon detector with a MTBF of 20,000 hours. It has an RS232 serial link for parameter
configuration of the monitor through a computer and two 0/4 - 20mA analog outputs, one 0/4 -
20mA analog input, three programmable relays, and two RS485 isolated serial links.

2. Typical CAM replacements would be based on ABPM203m but packed differently. It is called
ABPM203P (wall mount as opposed to movable). This is an alpha beta particulate monitor with a
movable filter that allows up to 6 months autonomous operation (approximately 200 filter
advances). It has a RS 232 Serial link for parameter configuration of the monitor through PC and
two 0/4 - 20 mA analog outputs, one 0/4 - 20 mA analog input, three programmable relays, and
two RS 485 isolated serial link. Other models of this monitor can also detect iodine and noble
gases.

They further specified the Stack monitor replacements would be based on GIM202 another low
range gamma monitor with a stainless steel ionization chamber. It has an RS232 serial link for parameter
configuration of the monitor through a computer and two 0/4 - 20mA analog outputs, one 0/4 - 20mA
analog input, three programmable relays, and two RS485 isolated serial links.

MGP offers software systems to log data and monitor the systems.

3.2.5 Thermo Scientific

Established in 1956 as Thermo Electron Corporation, Thermo Fisher Scientific has long been a
leader in the instruments industry. With the acquisition of Eberline the company now offers a complete
line of Radiation Measurement and Protection equipment. They supply the nuclear industry, DOE
National Laboratories, national and international safeguards organizations, defense and law enforcement
agencies with instrumentation and systems. They also offer a complete line of modern wireless dosimetry
systems and integrated software packages.

The Thermo Scientific 17th Annual User Group Meeting for Dosimetry and Health Physics
instrument users will meet on Sept 24-27, 2007 at the Hilton Savannah DeSoto, in Savannah, Georgia,
USA.
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Table 3-1 presents an evaluation of five major companies that offer RMS products. The higher the
number, the better the company meets the criteria evaluated. Table 3-2 presents equipment comparisons
between the five major companies.

Table 3-1. Vendor comparison.

Experience of Company 3 3 4 4 4
U.S. Company 4 4 2 4 3
Users Group 1 3 0 3 2
Number of installations in the U.S. 2 0 0 4 3
Ability in achieving a 40-year life expectancy 2 2 3 3 2
Spare parts over 40-year life 2 3 3 3 3
7-8 decade range of measurement 3 3 3 3 3
Output variety 4 4 0 3 3
Control/Data loggers, Software packages 3 4 0 2 3
Wireless systems 3 3 0 2 3
Totals 27 29 15 29 29
Explanation of Criteria used: .

Experience of Company: 1 — Less than 5 years, 2 — 5 to 10 years, 3 -10 to 20 years, 4 — greater than 20 years

US Company: 1- No, 2 - No, but extensive installations in US, 3 — No, but facilities in US for repair and support, 4 — Yes

User Groups: 0 — unknown, 1 - None, 2 Limited, 3 — Yes

Number of US installations: 0 —unknown, 1 — Less than 5,2 — 5 to 10, 3 — 10 to 20, 4 — more than 20

Able to achieve 40 year life time: 1 — unknown, 2 — long track record but less than 40 years, 3 — existing installations of 40 years

Spare Parts: 1 —unknown, 2 — commitment to support equipment, 3 — proven ability to support equipment

Range of Measurement (7 — 8 decade ranges of equipment): 1 —unknown, 2 — 7 decades or less, 3 —~ 8 decades or more

Outputs: 0 — unknown, 1 - Analog only, 2 — analog and strip chart, 3 - analog, strip chart, serial digital, 4 - analog, strip chart, serial digital, IP
and others

Software Packages: 0 — unknown, 1 - none, 2 —proprietary custom systems, 3 — standard formats and open systems, 4 - standard format, open
system, and integrated with dosimetry

Wireless systems: 0 —unknown, 1 —none, 2 - can be custom added, 3 — standard product line

Four of the five RMS vendors evaluated scored very close in this Study, indicating there is no clear
preferred vendor. Only Berthold scored low, primarily because the requested information was not
provided. Since Berthold is not a U.S. company, they scored low in that category and would likely score
lower than the other vendors in a total of all category scores. This preliminary evaluation suggests that
Bids or Quotes should be requested from at least the four leading vendors.
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3.3 Recommended New Technology for the RTC
3.3.1 Intelligent Monitors

In the past the output signals from most monitors were analog outputs intended to feed either data
recorders or data acquisition modules which then fed control computers. In recent years many vendors
have moved the intelligence out from the control computers to the monitors and have changed the way
data is transferred. Rather than an analog signal many new monitors have digital outputs that either travel
down serial cables or more recently Ethernet cables. Many monitors now have IP addresses and this
allows a great deal of flexibility in communications.

The intelligence in the monitor also allows for continuous system checking and polling of the
systems 5o that the control computer gets a constant status report from the units. This helps prevent
situations where a monitor fails in a state that is not immediately detected.

An important consideration of these more intelligent devices is the requirement for digital signal
cables. Replacement of existing monitors with the newer intelligent units may require the replacement of
the communication cabling between the remote locations to the control centers, adding additional cost to
the upgrade project.

3.3.2 Wireless Technology

In recent years wireless telemetry systems have become more commonly used at commercial
nuclear power plants. One major early use of wireless was to monitor personnel dosimeters remotely.
Each person wears a dosimeter that is connected wirelessly to a base station that logs dose rates and
totals. Often these systems are fully integrated into work package control and access control. The system
can be set up to limit access into certain areas to only those personnel that have valid current work
packages and sufficient training.

The same wireless technology can be used for area monitors and continuous air monitors. Early
application of this technology was for perimeter monitoring and in mobile units. Wireless systems allow
flexibility in locating the monitors, including portable units. The health physics department and plant
engineering can set up mobile monitors as job requirements change. Also in areas where changing or
adding instrumentation cabling can be difficult, wireless systems offer an alternative.

Drawbacks of wireless systems include potential interference and security issues. Some facilities
do not allow wireless devices; the security plans at these facilities would need to be examined. The
advantages and disadvantages of the wireless system would have to be evaluated, and potential revision of
the security plan would have to be considered. Interference either by structures that block or limit the
range of the signals can be overcome by the addition of repeaters that boost the signals.

Nearly all major vendors offer some form of wireless systems. Some have fully developed product
lines and others can add them to monitors in a custom configuration.

Some commercial plants have used the wireless dosimeters for at least temporary area monitoring
by hanging the dosimeters on the walls of areas that they need to monitor. Most modern dosimeters have
a battery life of several months, so wireless monitors offer a more flexible and probably less expensive
option when the need arises to monitor an area for special conditions.

39
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4. COMPARISON OF REQUIREMENTS AND EXISTING MONITORS

4.1 Compliance to Current and Future Requirements

The existing radiation monitors in the RMSS (RE-530A, 530B, and 530C) are adequate to meet the
requirements specified for this safety class system. However, as is the case for most of the radiation
monitors at the ATR, they are aging, becoming increasingly difficult to maintain, and could be replaced
with better, modern equipment that would provide improved performance.

The SPING that monitors the ATR exhaust at the stack plenum is no longer produced by the
vendor (Eberline). The Eberline company has been acquired by Thermo Systems (now Thermo Fisher
Scientific) and is now offering a new and improved version of the instrument. Since the SPING is needed
to provide data to support compliance to the environment release regulations at 40CFR6 1, it is adequate
for that task as currently configured. However, new guidance in the regulation (40CFR61.93) requires
that the effluent stream be sampled using the technique of ANSI N13.1 that employs a special design
shrouded probe. Upgrade of the SPING monitor should also address the new sampling requirement. The
potential impact to the environment as a result of liquid effluents is also monitored by the detection
system on the WWTTF in the ATR and the monitors at RTC-605. Continued demonstration of compliance
to the regulations requires that these monitors remain operational and be considered for upgrade.

The numerous monitors that are included in the DRMS, when operating properly, are more than
adequate to meet the requirements of the radiological control program. However, these (Bertold) monitors
are aging, becoming increasingly difficult to maintain, and could be replaced with better, modern
equipment that would provide improved performance. Although the existing system includes 43 RAMs
and 26 CAMs, the requirements of the RCP can be met with less than half this number. Eight Primary
CAMs and 20 Primary RAMs, properly configured, located and supported by a few readily available
portable backup units, would be sufficient to meet the radiation monitoring requirements of the ATR
RCP.

There are also several Process RAMs in place in the existing DRMS. Process RAMs warn
operations personnel of abnormal radiation conditions within plant piping systems or adjacent to plant
process equipment. They can be used for data prior to entering a cubicle or a measurement parameter to
key operator action during a process. These instruments are not required for protection of personnel in the
context of EDF-1977. No Process RAMs were identified as Primary or necessary to meet regulatory, TSR
or RCP requirements. However, the ATR Operations has used the information provided by these monitors
to assist with certain system operations and process control. Some of the process RAMs may be identified
as higher priority by Operations than by Health Physics or Radiological Control. Decisions to repair,
replace or upgrade should seek input from the ATR Operations.

The approximately 37 old Tracer Lab RAMs, 26 Tracer Lab CAMs and 9 GNC CAMs, although
many are still operational, are not required to meet requirements. They could serve to provide backup
information, special work area monitoring, or substitute for some auxiliary units; they are not required to
meet any radiation monitoring requirements at the ATR or other RTC facilities.

The three monitors originally installed for monitoring high-level radiation fields that are postulated
to exist after a serious accident are not required. These units, GM-21-41, -41, and -43, were retired in
2005 per the evaluation in USQ-2005-097. Although replacement parts may still be available to support
reassignment of these units, there is little benefit identified for them.
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Other RMSs at the RTC were found to be adequate to support the requirements of the RCP.
Although these systems are also aging and suffer from increased difficulties with maintenance and vendor
support, they are not expected to be required to serve much longer. The systems at RTC-632, -604 and
-661 will be deactivated in the near future as the facilities undergo D&D, or they will be replaced as
necessary to support future programs that may eventuate.

The minimal system of monitors deemed necessary to meet current requirements is illustrated in
Figure 4-1 (A-E). With some potential adjustments, this minimal system will also support the
requirements of future program additions as noted in Section 2.3. The options evaluated and the
recommendations for replacement and upgrade of the RTC RMS are based on this minimum set of
(Primary) monitors, existing (Auxiliary and Process) monitors and variations on additional supplemental
improvements that should be considered.
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5. RECOMMENDATION

The recommendation for what and how to upgrade the RMS at the RTC was developed from
engineering evaluation of several options. The options were developed based on the assumption that the
RTC should consider the cost and benefit of a Minimal, Basic, Intermediate and Optimal system upgrade.
Each option included consideration of the information gathered from INL staff on the existing system
features and performance and the information obtained from consultations with commercial nuclear
power plant operators and suppliers of modern radiation monitoring equipment.

5.1 Evaluation of Options
51.1 Minimal Upgrade

It was determined that at a minimum, a few changes are needed to assure that the radiation -
monitoring at the ATR can meet the current requirements. A few of the CAMs in the DRMS should be
configured and relocated to provide the measurements prescribed in EDF-6174. As described in
Section 2.2.2.1 above, eight of the existing CAMs should be designated as Primary CAMs and numbered
one through eight. They should be configured to provide the particulate, iodine and noble gas
measurements as specified in the EDF and relocated as specified to provide optimal monitoring of
working areas. The remaining CAMs should be designated as Auxiliary and used as backup for Primary
units or to provide supplementary data. The Auxiliary units are not required to meet any other
requirements identified in this Study.

There are 20 RAMs in the existing system at the ATR that should be designated as Primary, since
they are considered necessary to meet the requirements of the radiological control program. As prescribed
in EDF-1977 and summarized in Section 2.2.2.2 above, the Primary RAMs are necessary and collectively
are sufficient to meet all requirements identified in this Study. All other RAM:s in the existing system at
the ATR are considered Auxiliary or Process RAMs; they provide useful supplementary information to
plant operators and radiological control staff. The continued use or upgrade of the Auxiliary or Process
RAMs should be determined by a separate evaluation that included input from all users of these
instruments. The recommended separate evaluation could be done prior to any changes or upgrade of the
ATR RMS or at time of any monitor failure, maintenance or planned system change. Figure 5-1 illustrates
the configuration of the DRMS in the Minimal Upgrade Option.

The RMSS is a safety class system that must be maintained per the ATR Technical Safety
Requirements. The three RAMs that support the RMSS are sufficient to meet the requirements identified,
however their condition, maintenance history and performance should be evaluated to determine the best
plan for their continued operation. New replacement detectors should be considered, however a strong
maintenance program with adequate spare parts inventory, vendor support and available backup monitors
may prove sufficient to continue with the existing detectors at the present time.

For this Minimal Upgrade option, the other operational RMS at the ATR should remain as they
exist. The RAMs on the gas delay tank, the SPING on the stack plenum, and the loop piping monitors
should remain as is with continued maintenance. As units fail, become more difficult to maintain or are
planned for change, they should be individually evaluated for removal or upgrade by the users of each
monitor.

The existing Control and Communications computers and the existing software remain as is under
this minimal option. The system is adequate to meet requirements.

5-1
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Finally, it is deemed prudent that this minimal option include some basic improvements to the
existing system documentation and the maintenance program to compensate for the difficulties that are
expected from the lack of new upgraded equipment. The SDDs for all RMS equipment should be updated
and the equipment maintenance plan should be improved, e.g. with increase spare parts mventory and
spare backup monitors, to assist with system maintenance and to help ensure minimal service
interruptions or schedule delays that could eventuate from problems with the old RMS equipment.

51.2 Basic Upgrade

An increase in the benefits of this RMS upgrade over those of the Minimal Option is the basis for
the Basic Upgrade Option considered in this Study. Increased costs commensurate with the increased
benefits are expected and assumed in the evaluation of this option. All of the required changes of the
Minimal Upgrade option are also required and included in this Basic Upgrade option.

All Primary monitors of the DRMS (20 RAMs and 8 CAMs) would be replaced with new modem
intelligent units. The new units would communicate over existing cabling, but include Ethernet or
Wireless communication capability for ease of future upgrade of the RMS. The Auxiliary and Process
monitors are retained to provide supplemental information and maintained operable per the current
maintenance program. As these units fail or become difficult to maintain, they would be evaluated for
removal from the RMS or replaced with new modern intelligent units. The existing Control and
Communication computers and associated software would be retained. Figure 5-2 illustrates the
configuration of the DRMS in the Basic Upgrade Option.

The three RAMs that support the RMSS should be replaced with modern intelligent monitors and
detectors that meet the quality (seismic design) requirements, and include a strong maintenance program
with adequate spare parts inventory, vendor support and available backup monitors. The new monitors
could continue to use existing wiring.

The ATR airborne effluent monitor should be upgraded. This Basic Upgrade Option includes the
replacement of the old SPING with a new monitor that includes a sampling probe compliant with the
DOE guidance in ANSIN13.1.

The two monitors on the RTC-605 Effluent Monitoring System (EMS) should be replaced, 605-
ERM-ChA and —ChB. These units are currently local read out and alarm monitors, not remote monitors.
The upgraded units could be similar local, non-communicating units; however, the provision of Ethernet
communication or other remote monitoring capability would greatly enhance the usefulness of these units.
They also could be considered for addition to the DRMS.

51.3 intermediate Upgrade

An increase in the benefits of this RMS upgrade over those of the Basic Upgrade option is the basis
for this Intermediate Option. Increased costs commensurate with the increased benefits are expected and
assumed in the evaluation of this option. All of the required changes of the Basic Upgrade option are also
required and included in this Intermediate Upgrade option. However, in addition to replacement of all the
Primary monitors with new modern intelligent units, this option includes removal of all the old Tracer
Lab units, the replacement of the Control and Communication computers and associated software and the
installation of new Ethernet cables to each monitor location. Figure 5-3A illustrates the configuration of
the DRMS in the Intermediate Upgrade Option. A variation on this option, illustrated in Figure 5-3B is-
the provision of a wireless Ethernet to cover most monitor locations, eliminating most of the new Ethernet
cable installation. Provision of the Wireless network at the ATR will need to be evaluated and confirmed
feasible prior to any procurement action for this option.
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Also included in this Intermediate option is the replacement of the RMSS detectors with new
modern units with Ethernet communications, the upgrade of the SPING to a new modemn system with a
shrouded sample probe that meets the requirements of ANSI Standard N13.1, and replacement of the
EMS monitors at RTC-605 WWTF. This Intermediate Upgrade would include revision of the SDDs for
all equipment changed and concomitant changes in the maintenance program.

5.1.4 Optimal Upgrade

An increase in the benefits of this RMS upgrade over those of the Intermediate Upgrade option is
the basis for this Optimal Upgrade Option. Increased costs commensurate with the increased benefits are
expected and assumed in the evaluation of this option. All of the required changes of the Basic Upgrade
option are also required and included in this Intermediate Upgrade option. However, in addition to
replacement of all the Primary monitors with new modern intelligent units, this option includes the
replacement of all or a portion of the Auxiliary and Process monitors with new modern intelligent units.
Some additional Ethernet cabling may be required over that necessary for the Intermediate Upgrade to
cover the locations of the additional new monitors. This Optimal Option also includes the variation to
provide a wireless Ethernet in place of most new Ethernet cabling. As with the Intermediate Upgrade
option, provision of the Wireless network at the ATR will need to be evaluated and confirmed feasible
prior to any procurement action for this option. Figure 5-4A illustrates the configuration of the DRMS in
the Optimal Upgrade Option. A variation on this option, illustrated in Figure 5-4B is the provision of a
wireless Ethernet to cover most monitor locations, eliminating most of the new Ethernet cable installation.
Provision of the Wireless network at the ATR will need to be evaluated and confirmed feasible prior to
any procurement action for this option.

With the provision of the Wireless Ethernet feature, this Optimal Option also includes the
integration of a personal dosimetry program. The benefits of this upgrade are explained in the description
in Section 3.2. An optional feature of the integrated personal dosimetry program into the RMS is an Area
Access Control function. The benefits of the Area Access Control feature are described in Section 3.2.

The Optimal Upgrade option provides an impressively simple looking system when the old DRMS
equipment is removed, and looks even more simplified in the wireless communication configuration.
Figure 5-5A illustrates the final system in the Optimal Upgrade Option; and if the wireless Ethernet
variation is used, Figure 5-5B illustrates this system.

The cost and benefit of all the upgrade options should be evaluated by system users at the ATR and
compared to budget constraints, schedule constraints and other Program needs prior to any procurement
actions.





-uondo opeiddn ST d1seq "Z-¢ 231

feulwie] 503

"A%Y ‘L0/1€/8

Jendwon suoesuNWIWo)D

[BulwIg] HOY

*operddn pue )mo13 aImny I0J MO[]R [[IM JOWISY SYT,
‘smdino J9WISYY 0} UOHIPPE UL SPUn SunsIxe 9y se smndjno sures ) ALY Jei} SIONUO
JusSiyeIur MaU iIM paoerdal aq [Iim SINVD pue SWVY Atewri o ‘uondQ srseq a1} uj

noy
() [0XUO0D) UONEIPEY

X0q [oJjuo9 ainssald §0d
swieje 10 10jeolpul 8j0way YIYy

WOoQ 1ed sgod Jo sy € 03 dn WOoQ led SNV € 01 dn

5-3





-wondo speiddn SINY( deIpIwII] Y- 2InST]

31qLs 1PWwId Y
§-LV)) Mou oJeorpur soup] pay
"papoou se Suoj se [ofeied Ul UNI O} SNURUOD
1114 WoisAs SIARIA Sunsixo oY ], ‘SO Mou to Suruunt
aremgos porjddns JOpUSA pUE J0AIOS OSEQBIED MOT
QY} Y1iM SESTUNWIOD O} SIOJIUCLU 983U} MO[[ O] POPPB

aq [[14 so[qeo Jouwreyyy ‘sindino JoUISYIF 03 HOYIPPT
ur sprun Sunsixe oy s8 s)ndino sures a1y 9ABY 18YL
SIOJUOIA] JuoBI[o3UT MoU i3im paoe[dal oq [[im S VD
pue-sVH Amsuiid 9y3 ‘vondQ eyBIpatlu oy uJ

_m:_E.L._. HOY

J8InoH/qnH

0 'A% “LO/TE/8

Jaindwo) sugipesiuNWWo)

Od 1 43N

WOQ 18d WyD 8UO

noy
JIU() [OXUOY) UOHBIPEY

x0(] |osju02 ainssaid god
SULIE|E 10 J0JedIpul joWsy VX

5-6





"UOIBLIBA SSITaIIM Yim vondo apeiddn QI S1eIpourIou] ‘ge-¢ 9Indi]

a[qeo 1PUI
Od ¥R MeN G-IV MOU SJEOIPUI SOUI] Py

*papasu s8 Suoj Sg [o{jeIed UT U 0} SNUNUOS [[IM WISKS
SINA Sunisixe sy, 'sOJ Mau uo Suruunt axemiyos pafjddns
JIOpUSA PUB ISAIOS OSBRI MOU U] 1M 9]BOTUNUILIOD O}

0 'A%y ‘LO/TE/S

SIOJTUOW 259} MO[[# O} POPPE 9q) [[IM JOUISS ssa[adip “sindino

JouJeyg 01 uoHIppe Ul sjiun Sunsixe a1y s syndyno surws oy

OAR JBY} SIOHUOTA JUSSI[o1UI MOU i pooe[dal og [[IM SNV

puB SNV Areunig oy ‘uond() sjerpsunisiuy o) 0} JB[IUNS
18)Nnoy

_m:_Ei._. =to)-]

H/ANH

loAleg eseqele DHOO MON

e

WOQ Jed Wy 8uo

NUQ [01U0D UoKRIpEY

X0q (04)U00 anssald g0d
SWIEJE JO JOJed|pU) dJ0Wsy VI

5-7





‘Surjqes pwoyy yim uondo sperSdn SN ewndQ Vi-§ 9In31g

91qe0 ouINYIT
§-LV) MU 0JgoIpul SauT] poy

“paydoooe st wayshs

9L USYM PIAOWIAT 3q [[IM WASAS SIRIQ Sunsixo sy, 'sOd
Mou uo Suruuni s1emijos porddns JOpUsA pue 19AISS oseqe)ep
MOU 9} Y)IM D]BOIUNTHILIOD 0} SIO}UOU 9531} MO[[8 0] p3ppe
2q [ JouIsyyE sindino JouIdyF 0} UORIPPER Ul sjiun SunsIxo
ot s sind)no sures oty SAEY YY) SI0JTUOTA JUIBI[9JUL MAT TIM
pooejdos aq ([ SINVD pue SNV [18 ‘UondQ [pwindo oy u

Jenod/dnH

IaAlag esedele D9A0 MON

NOQ Jed WyO su0

ngy
11U [ONUCY) UOHRIPBY

X0q |onuod sinssaid god
suLIz|e 10 JojeDipul sjoWey VY

WoQ ed sgod 10 SYIY € 03 dn WOQ Jod spivy € 03 dn

0 'A9Y ‘LO/TE/8

5-8





‘Jouroyyy ssopaim yum uondo SN rewndQ “gy-¢ 9In3L]

EEQELU jaijuo)

yoms av

o4

'A%y ‘LO/TE/8

1) [o3U0D UonEIpEY

_m:_EL._. oy

19)nhdwio) suQResUNWIWOY

114 WoysAs STARI SUNSIXs oy ], 'sOd MU o Suruuni a1emyos
porddns JopusA pue JoAlss 95eqRIED MOU ST} YIIM OJEITUNUIIOD

UYL G-V MOU OB SOIm pay]

*po1doooe ST WelsAS MOU USTM PAOWSI 9

0] SIOJIIOW 053] MO[[8 O} PAPP® 2q [[IM JOUISTH SSO[OIIAN

‘sindino joweyd 01 uoyippe ur sjtun SunsTxs oy se syndjno

SWEs oY SABY 1BY) SIONUOIN JUSTI[OIUT MOU thim paoe[dal

g [ SINVD PuB SN VY [[8 ‘Uondo [swndo sy o} fejruig
19]N0;

lonlag aseqele Dga0 MeN

X0q [041U09 ainsseid g0d
swiefe 1o Jojedipul djoway vy

WOQ Jad 8804 J0 sYlY € o1 dn

59





‘poAcwal SIARI YMM widisAs [ewndQ "y¢-¢ 9InSig

FUIYIEY S~ LV D MIU 248 SN PIY

" PAADWIGN 51 UIRIEAS SINHA Bupk

0 A9y ‘LO/TE/8

i) Joe UONAQ BUINdO S L

18I0 0SEQEIEQ DEAO MON

5-10





"PRAOWAT SINY( PUL SSI[AIIM [I1M WlsAS [ewnd() "gg-¢ 2anJrg

RWIRIH SrLYD) MAU BI7 SOIM. Py

SWIa .&wwm_xu UL AR WP s Bumipin

0 'A%y ‘LO/TE/8

- PRAOHEAL SF WURIBAS
uondo jewiido.oqL

Jealeg eseqeieg S8 J ,_

5-11





8/31/07, Rev. 0

5.2 ANNA Team Recommendation

To provide the best value to current and future operations at the RTC, the ANNA Team
recommends the Intermediate Upgrade option. All primary radiation monitors should be replaced with
new modern intelligent radiation monitors. The principal drivers for this recommendation are
maintainability and improved performance. The old monitors are failing at an increasing rate, replacement
parts are often unavailable, and continued safe operations at the RTC are at an increased risk of
interruption, suspension or termination for lack of require radiation monitor support. New technology
available at a reasonable cost can provide a superior radiation monitoring function at the RTC, and
especially at the ATR. Additional upgrades are recommended as optional, but could be easily added to
this modern system at a future time. The secondary and auxiliary monitors could also be replaced with
new units to improve the overall performance of the DRMS as included in the Optimal Upgrade Option,
however the additional cost should be weighed against the option of retaining the old units, run to failure
and consider replacement in the future.

Also included in the ANNA Team recommendation is the replacement of the DRMS control and
communications system (computers and software) with a new modern system that can provide high
performance at a reasonable cost. The new system will allow Ethernet communication and control from
multiple locations and the addition of automatic data backup and control at a remote location. By
upgrading to intelligent monitors with both analog and Ethernet connection, the existing system can be
kept in service until the new system is fully operational and qualified. The old system can then be
removed or left in place to provide complete system backup.

It is further recommended that BEA conduct a high level cost/risk/benefit analysis that compares
the recommendation and the other options to the priorities of other budget demands, needs and Program
plans at the RTC to help choose the best path forward.

When the preferred upgrade is finally chosen, a procurement specification should be drafted and
used to solicit bids and proposals from the leading vendors of radiation monitoring systems. The ANNA
Team has identified and evaluated several vendors for this Study. Before completing the procurement
specification for bids, BEA should evaluate the feasibility of using wireless technology at the ATR. The
application of Wireless communication to the upgraded RMS at the ATR could have a significant impact
on cost, performance, and flexibility of the RMS; however, the selection and procurement of new
equipment will require potentially different efforts without the specification of such technology.

One additional recommendation is offered for consideration prior to finalizing the procurement
specification. The need and benefit of separate iodine monitoring for the CAMs in the ATR RMS should
be further evaluated. Since iodine is expected to be particulate (in most cases) or gaseous (in rare cases) it
can be measured in the bulk samples of CAMs equipped to measure radiation in particulate filter samples
and noble gas grab samples. The need and benefit of separate iodine measurement in CAMs could greatly
effect the recommended monitoring system configuration and thus the cost of procurement, operation and
maintenance of the ATR RMS. Alternate technologies may be available to provide the required iodine
data. The requirement, and measurement technique, for obtaining iodine data should be reviewed and
confirmed. .

5.3 Technical Basis for Recommendation
The technical basis for the RMSS monitors is not well defined (SDD 7.7.4 is currently being

updated). Further review is recommended to determine the need for changes or upgrade of this system to
demonstrate compliance to the requirements that stem from 10CFR830. The RAM:s used in this system
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may not be sufficient by themselves to provide a proper (or at least the best) response. An effluent sample
and measurement of radionuclide concentrations at the stack may be a necessary (or at least useful)
addition to provide accurate data for actuating the require response.

The technical basis for the SPING that monitors the ATR effluent at the stack exhaust plenum
appears to be to support reporting requirements and demonstration of compliance to 40CFR61. Lack of
adequate vendor support for the existing unit and revisions to gnidance on sample methodology
contribute to the technical basis for recommending an upgrade to this monitor. The upgraded unit could
be used to supplement the RMSS as well as the 40CFR61 monitoring.

The Recommendation (and each upgrade option) includes a basic change to the existing radiation
monitoring system at the ATR and the updating of description documents to properly demonstrate
compliance with the requirements identified (derived from 10CFR835). The DRMS must designate
certain CAMs and RAMs as Primary and configure the monitors as specified in the EDFs that derived the
technical bases. The system description documents should be updated to describe these changes and
support the current technical basis. The configuration may also require periodic changes, €.g. to relocate
sampling points or area coverage, as new operations or experiments are planned that change the technical
bases.

Additional bases supporting the Upgrade Recommendation are provided by evaluation of existing
system performance, cost of maintenance, future program plans and comparison to the modern RMS at
commercial nuclear plants and features of new equipment offerings from the industry.

The new intelligent monitors offer improved performance through features such as automatic and
frequent operational checks, automatic remote and manual calibration, and vendor support (trouble
shooting over the internet). User groups consisting of several participants that employ the same or similar
monitors, offering the ATR users information on performance issues and solutions to common problems
that may arise.

After consultation with several commercial nuclear power plant operators and evaluation of
radiation monitor vendors and their products, the most beneficial features of modern radiation monitoring
systems were determined. Those features applicable to the ATR and most beneficial were included in the
options for upgrade. Four options were considered, further evaluated and ranked. The ANNA
recommendation is based on the top ranked option.

The ANNA Team recommendation is based on a review of the technical and regulatory
requirements, features available in new modern equipment, and equipment cost and potential schedule
challenges. If implemented, the recommended upgrade will provide the RTC with a cost-effective,
reliable system that can be operated at a high level of performance and be maintained with a significantly
lower level of effort.
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6. COST AND SCHEDULE ESTIMATES
6.1 Cost Estimate

The approximate planning costs of the various upgrade options are detailed in Table 6-1 below.

The entries are described as:

DRMS Detectors. This entry is for the monitors and detectors that are part of the DRMS system.
There are many variables such as specifications of the units and the varying costs from different
vendors, so an average of the costs from high to low was selected and applied, which results in an
approximate per unit cost of $50,000.00.

RMSS Monitors. This entry is for the monitors and detectors that are part of the RMSS system.
Since this is a safety class system, the most stringent requirements apply; an approximate cost of
$100,000 per unit was determined to be appropriate.

Ethernet Cables. This entry is for the hardware and miscellaneous costs to install each run of
CATS FEthernet cable in the ATR.

Computers. This entry is an estimate for the workstations to be installed to supplement or replace
the existing DRMS systems.

Software. This entry is for the new software packages support the new workstations for the
DRMS.

Documentation. This entry is a rough planning estimate of the level of effort needed to document
the system correctly, including modifying drawings, SDDs and operating manuals.

Labor costs are broken into Technician and Engineering and are included to show a rough order-of-

magnitude (ROM) of the work involved in upgrading the Radiation monitoring System. Detailed costs
have not been prepared for this preliminary Study. Additional costs are anticipated for detailed
engineering design, preparation of procurement specifications, revision of drawings and documents and
development of supporting technical bases and feasibility studies. The inclusion of ROM costs and
schedules allows a fair comparison of the evaluated Options.

Additional costs can be incurred if the requirements that the ATR imposes on the vendors include

stringent seismic or Quality Level standards. Most vendors of radiation monitors have certifications from
DOE, OSHA, NRC and other agencies for their standard products. Custom designed items may have to be
qualified and the costs can escalate rapidly to two, three and four times as much.
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6.2 Schedule Estimate

Scheduling of the options depends on many factors. Most vendors can supply smaller numbers of
monitors in 3 to 4 months, but this is dependent on the supplier’s backlog for other projects. If there is a
large order ahead of ATR, the schedule can be delayed by several months. When specifications for the
procurement are prepared, the issue of timing of delivery should be addressed and a firm delivery
commitment requested from the vendors. Detailed design, installation and system qualification are
additional schedule considerations. The ATR is an operating research facility. Interruptions are not easily
accommodated. Any installation work that requires access to areas restricted during reactor operation will
have to be coordinated with the outage schedule. Total calendar time for any upgrade could be
significantly longer than the estimated minimal time for typical instrament upgrades.

The installation of new and the removal of old hardware, especially wire and cabling, can be time
consuming. Thus the consideration of using existing cabling or a wireless Ethernet becomes important to
the evaluation of Options. Upgrade Options that require less installation time, less reactor downtime, and

offer easier qualification and quicker implementation, may be considered preferable to those that would
require longer installation schedules.

Table 6-2 provides a comparison of the rough estimate time schedules for equipment procurement
and installation of the four Options. Although not an accurate schedule for the Upgrade Project, the
estimates have been developed uniformly, allowing a fair comparison of the four options.

Table 6-2. Relative schedule estima_tes

Minimal Upgrade NA ﬁ;;:f:iggﬁ;ﬁ;‘f:l path to
Basic Upgrade 3-4 months 4-8 weeks

Intermediate Upgrade 3-4 months 6-10 weeks

Optimal Upgrade 4-8 months 8-12 weeks

Note: See Appendix A for explanation of the time estimates.
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7. SUMMARY

BEA should conduct a high level cost/risk/benefit analysis of the recommendation and options. At

least a few changes must be made to be fully compliant with requirements (configure Primary monitors,
ensure Maintenance Program alignment and update SDDs for all required monitoring systems). So even
the Minimal Option has some cost. Prudence suggests spending more on new equipment to save on
operation, maintenance and upgrade cost later. Preparation of a procurement specification to use for bid
solicitation may require a few more evaluations before all required equipment is identified and included.
Bids should be requested from several vendors, we identified 4 or 5 candidates.

A few additional evaluations are recommended to support the procurement specification and the

technical basis for the upgrade.

An evaluation is needed to support the technical basis for the radiation monitoring appropriate for
the new HSIS and the reactivation of Loop 2A. The potential source terms derived from the safety
analysis of the planned operations can be used to confirm the selection of appropriate RAMs and
CAMs to monitor the HSIS and the Loop 2A, and to demonstrate compliance to the RMS
requirements.

An evaluation of the appropriate design specification to include in the request for quote (RFQ)
from vendors should be developed from the recommendations in this Study. The evaluation should
include a determination of the appropriate quality level and the associated Performance Category
applicable to each monitor, e.g. seismic design criteria.

Prior to issuing the RFQ, the feasibility of using wireless communication in the ATR should be
investigated. There is anticipated cost savings associated with wireless communication over the
installation of Ethernet cabling, however security and electronic interference issues at ATR need to
be resolved.

The integration of personnel dosimetry, particularly wireless dosimetry should also be considered
prior to the RFQ. Some vendors offer this advanced technology as an integral part of their
equipment. The integration of such advanced technology offers improved performance and cost
savings to ATR operations in the future.

Finally, it is recommended that the users of the RMS at RTC participate in the Users Groups that
convene regularly for exchange of information on RMS equipment advances, problem solving and
lessons learned. The User’s Groups can assist with future upgrades to the RMS at RTC and
potentially save cost and help INL realize optimal system benefits.
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| LST-100 Unresolved USQs Interim Controls and Interactions : , ~October 1, 2010
USQ TITLE INTERIM CONTROLS | COMMENT

TRA-USQ-SE-2003-145 | ATR Firewater Supply Interim resolution EDF-5614 R1 Concern is the delivery of firewater to
. System Modeling Issues 1 -core. It very unlikely that this concern

) would exacerbate other PISA/USQs

0 o Shiltdoiti 59 0
oif
1L imiid (ol Seth v = - e

TRA-USQ-2004-214 R1 ATR Seismic Safety Basis Interim resolution; EDF-5614 R1 : OouooB is the delivery of m&i&ﬂ to
-{ATR-2004-004) Deterioration core. It very unlikely that this concern

would exacerbate other PISA/USQs

TRA-USQ-2004-385 R1 ATR Surge Tank Level Surge tank level 50%+/-5% Concern is uncertainty in surge tank le
(ATR-2004-004) Instrument Limiting Control control decreases the.allow band for -
ESS submitted to DOE Settings redctor operation. Safety analysis assu
3/27/10; resubmitted 6/14/10 . v worse case level. Decreasing the allow

band has no effect on the safety analys
is very unlikely that this concern coul
. have any effect on other PIS A/USQ:s.
TRA-USQ-2004-396 ATR Seismic Primary - Interim resolution; EDF-4334 AES_doSﬁa into EDF- | Concern is the delivery of firewater to th
(ATR-2004-004) Coolant System Break Size 5614 R1) . | core. It very unlikely that this concern
’ and TRA Support Building would exacerbate other PISA/USQs’
Vulnerabilities . : . : :
TRA-USQ-2004-413 ATR Seismic Primary Interim resolution; EDF-5614 R1 . . Concem is the delivery of firewater to
(ATR-2004-004) Coolant System Break Size : core. It very unlikely that this concern
Contribution from Letdown : would exacerbate other PISA/USQs -

: Valves . : : -
RTC-USQ-2005-248 GAP-005-05 — Radiation Do not change current in-plant settings (JCC-02-05) Coricern is the basis of the RMSS RMS
(ATR-2004-004) Monitoring and Seal System setpoint. Any accident that relies on th

) Setpoint Derivation ) confinement to mitigate the dose ;

consequence would be affected by thi
concern. With the exception of the anal
used to set the setpoint, all other analy:
however, assume RMS-1 trip at the
initiation of the accident, The acciden
mum@mom will not be affected 3\ any chi
in:the RMS-1 setpoint.
RTC-USQ-2006-376 Discrepancy with high inlet No interim controls; maintain current plant settings will | Concern is the accounting of the i :Gc
(ATR-2006-0006) pressure setpoint derivation increase margin [385 psig] (JCC-02-05) | the over-pressure analysis. Current PPS
’ . : setpoints will maintain reactor operatiot
within the safety analyses. Using curr

in plant setting has no effect on other
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October 1, 2010Se 3

UsQ

TITLE

INTERIM CONTROLS

COMMENT

Gmom\Em\wm

RTC-USQ-2006-577
(ATR-2006-0015)

Discrepancies in the Analysis
of Rupture of a Heat
Exchanger Tube and the
Bases for the Secondary
Coolant System (SCS)
Activity Level

Enter AOP 2.4 if SCS activity is 100 cpm above
background

Concern is basis for ana@_um vOm t
SCS boundary fault and when to Enter
AOP. PCS pressure boundary faults ar
mum_wNna in the accident analyses. The

logation. In addition, these roo>
arialyses did not rely upon entering thi

would exacerbate other PISA/U! mOm.

RTC-USQ-2006-655
(ATR-2006-0024)

Inconsistencies in the
Maximum Hypothetical
Accident Analysis, GAP-025-
06

Interim Controls reduce effective plate power limit to
87% of TSR

~used to bound the consequence of the

-reduces the consequence of all acciden

Concern is the basis of the dose )
consequence analyses. Since the MHA:

analyzed accidents, this concern could
affect the consequences of the accident
The possible effect, however, is only
analytical and would not exacerbate an
accident sequence. The interim control

initiated at full allowable power.

RTC-USQ-2006-656
(ATR-2006-0023)

Section 15.12 Maximum
Hypothetical Accident
Analysis Used to Bound
Canal Accidents, GAP-026-
06

No Interim Control

Concern is the basis for the dose’
.consequence of a severe canal accident
Although this concern could affect the
oozwnncanoam of the canal accident, the
effect is only analytical and would not

exacerbate any accident sequence.

RTC-USQ-2007-726

Evaluation of Confinement
Pressure Transient Capability
(GAP-013-07)

Interim controls to perform building leak rate test

- analyses, prior entering operational modes

Ay accident that relies on the confinei
to mitigate the dose consequence woul
affected by this concern. Interim contro
ensure confinement is returried to its

integrity as assumed.in the accident

that require confinement.

RTC-USQ-2008-137

Response Time and Safety
Rod Drop Time Modeling
and Requirements
Discrepancy for NI Scram
Function

Interim controls for response time

Any accident that relies on the RSS fo
mitigation would be affected by-this
concern. Interim controls ensure powet
operations are enveloped by | Eo accidet
analyses.

RTC-USQ-2008-451

Canal Bulkhead Seal Leakage

OononB is _a age of a %Bmmaa omn

TEV-284 Rev. 1; dual independent seals or two

Page 20of 8
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USQ TITLE INTERIM CONTROLS . COMMENT
(NE-ID-BEA-ATR-2008- With Air-pillow Seal bulkheads ’ isolation bulkhead seal, Draining the
0011) Deflated .| irradiated fuel section of the canal is

considered beyond desigii basis. Interi
controls ensure this accident analysis

assumption.
RTC-USQ-2008-553 Error in RELAPS Reactor No interim controls Concern is an error in the RELAPS
(NE-ID-BEA-ATR-2008- Kinetics Model kinetics model. Any analyses that use
0018) ' RELAPS kinetic model could be affected
ESS submitted to DOE . ] " The effect, however, is only analytical an
3/18/10 would not exacerbate any accident
sequence.
RTC-USQ-2008-622 R1 Essential Test Requirements | No interim controls Concern is SAR-153 did not adequate]
for the Manual RSS : provide the specific requirements to
Functional Test Procedure manually provide the necessary RSS
(Manual SATS) functional testing. Although any accide

that relies on the RSS for mitigation co
be affected by this concern. >=ro=m= n
implemented into the safety basis, i.e.,
PISA/USQ still listed i in LST-100, the
: . conditions of PISA are being correcte
ATR Complex-USQ-2009- Pump Motor Room Flooding | No interim controls Concern is an initiating event of a diffe
208 Following a Cask Drop Onto type for the CLOFA within the first 3
the Canal Parapet minutes of initiation. The sequence,
“however, remains beyond design basis
consistent with the mooaﬁ: E_w_wm_m

assumptions. )
ATR Complex-USQ-2009- Emergency Coolant Pump 670-M-10 must be running ECP | Concern is the power operations ECP
320 Discrepancies in SAR-153 alignment. Interim controls ensure EC

alignment is consistent with Eo accid
. : : analysis assumptions.
ATR Complex-USQ-2009- ATR Primary Coolant 5.0<PCSpH<54 Concern is the lower limit of the vOm
631 System pH Control . ) The consequerice of low pH coyld degr
the thermal conductivity of the alumin
oxide. This concern could affect man
the analyzed accidents. Interim contro
however, protect the accident analysis

assumptions.
ATR Complex-USQ-2009- Evacuation System Seismic Condition 4 seismic safety basis analyses Evaluations %Boamnwa that the -

714 Requirements not Supported . . radiological exposures to ATR Comipl
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USQ TITLE INTERIM CONTROLS _ COMMENT_

. . ]
ESS submitted to DOE by Seismic Design of . collocated personnel (not considered
6/14/10 . Buildings directly at the location of the accident

continue to be met without reliance on thi
evacuation system sirens to initiate a |
complex-wide evacuation (See PISA).
However, the Condition 4 PPC for reacto;
accidents allow significant melting an
fission product release from the fuel.
Herice, the PPC do not ensure on a
continuing basis that the calculated
consequences of postulated events (i.e.
-future analyses) do not require evacuaf
Therefore, an interim control i$ Tequir
ensure that Condition 4 events do notr
in Significant fuel damage or that an
accident-specific radiological analysis
performed (without reliance on the
evacuation system sirens) if significant

damage is postulated. .
ATR Complex-USQ-2010- Seismic-Induced Experiment | No interim control or immediate action required Consequence to ATR Complex worke
497 Loop Leakage could beé as high as 10 rem. Condition

PCS LOCA may also have occurred.
LOCA water management will be
necessary. Potential operator exposur
should be a concern.

ATR Complex-USQ-2010- Application of Revised Surge | EFIS firewater pump Response Time < 60 s. Adds reduced EFIS Response Time to
607 Tank Level Analyses to TRA-USQ-2004-385 R1

Interim Operating Controls L
INTERIM CONTROLS

TSR-186, Section 3.1.1:
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Table 3.1.1-1 response times are reduced by 2 ms to account for uncertainty in the RCCC release time measurement, (response ,.aBov.
TSR-186. Section 3.2,1.2:

The 688-M-1 and 688-M-2 firewater pumps with automatic start setpoint > 55 psig, based on an accuracy of + 5 psi, and start n.,Ba of < E min must be obonw!o

when irradiated fuel is in the reactor vessel. These firewater pumps must be seismically qualified and not rely on commercial power. (EDF-5614 R1)

A minimum water level of > 227 in. in the TRA-781 tank ?..&o.ﬁoa from LI-10-100) must be maintained with irradiated fuel in the reactor vessel. The level v
indication instrumentation for the TRA-781 tank (LI-10-100) must be calibrated to support operability of the TRA-781 tank with its required EFIS supply

_inventory. (EDF-5614 R1)

The crossover line check valves must be operable with irradiated fuel in the reactor vessel. Operability shall be supported by n..Ec.a.oS._ testing, E&.E.o_:anm..
verification that the valves fully open and seat on demand, and that the back leakage through each individual valve does not ox.c.ona 100 gpm. (EDF:5614 R1}

The overhead raw water storage tank (TRA-718) must have an inventory of > 58,000 gal during power operation, low power operation, and E.ommzluoa.ﬁgng
following power operation until the fuel cooling time is met. (EDF-5614 R1)

One seismically-qualified deep-well pump with diesel emergency-power source must be operable with irradiated fuel in the reactor vessel. (EDF-5614 WC .

Two deep-wells must be operable with irradiated fuel in the reactor vessel, The operable oann.mgow-voionoa deep-well required above qualifies as one of the .
two required operable deep-wells. (EDF-5614 R1) :

TSR-186, Section 3.3.3;
. M-10 is the running ECP during power operations and for 30 minutes following power operations. (M-10 must be running ECP) )
TSR-186 Section 3.3.4:

To ensure the consequences of a LOCA with one primary coolant pump continuing to run do not exceed analyzed conditions, the minimum procedural operating
range must be ensured by treating this limit as an interim TSR Ievel control. Therefore, the existing TSR [LCO] 3.3.4 (Surge Tank Level) applicabilities, action
staternents, completion times, and surveillance requirements for the surge tank water level, associated with a water level of < 28%, should be invoked for a water
level of < 45% of instrament span. The remaining TSR 3.3.4 applicabilities, actions, etc., associated with water levels > 73%, 2 10%, < 10%, and with instrument’

operability, are not affected and remain valid. (Surge tank level 50%=+5%)

TSR-186, Section 3.3.5:

Primary coolant pH shall be > 5.0 but < 5.4 during power operation. (5.0 <PCS pH < 5.4)
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TSR-186, Section 3.3.6:

Reactor primary coolant system total leakage at system pressure (identified and unidentified) may not exceed 50 gpm. AmUm-mm.:._ R1)
TSR-186, Sectior 3.5.5; _

‘A required water level of >: 227 in. in the TRA-781 tank (indicated from LI-1 0-1 00) must be maintained with irradiated fuel in'the ATR canal when Eo.mmw.z-
1 or 688- M-2 firewater pump is relied on to provide canal makeup, (EDF-5614 R1)

A required water level > 19 ft 1 in. in the TRA-719A, Band C tanks must be maintained with irradiated fuel in the A TR canal i:a: the 633-1 firewater vEEu is
relied on to provide canal makeup. (EDF-5614 R1) '

A single firewater pump (688-M-1, 688-M-2 or 633-1) must be operable and able to start by operator action or automatic start mode with irradiated fuel in the
ATR canal, (EDF-5614 R1) ,

Isolation bulkheads with dual S%uonaaa inflated seals OR two isolation bulkheads each with an inflated seal shall be used to. _mo_&o irradiated fuel storage ».SB
heavy load handling, (TEV-284 Rev. 1)

- TSR-186. Section 5.3.2:

The ATR required shift complement must support the ability of the operations staff to complete operator actions to Hmo_wa the >HW mnoiwﬁ, loop mna omﬁmc:mr
long-term firewater supply as discussed in the SAR Commitment below. (EDF-5614 R1)

TRS-186, Section 3.6.1:

Until the seismic LOCA with an aged reflector is evaluated, reactor operation is not allowed when <2o from Beryllium oamo_cbmv or if cracks in the on:EE are
observed. (<20 Be cracking)

Operations of the ATR with the 13% reduced EPP will result in the worst case Condition 4 accident meeting the Condition 2 EE: protection criteria, and .
consequently, will eliminate any credible possibility of fuel damage from the worst case design basis LOCA. 052 postulated aom_ms basis ATR fuel damage
events occur with an intact primary PCS. (reduce effective plate power limit to 87% of TSR)

TSR Section 3.7.1:
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Table 3.7.1-1 release times are reduced by 2 ms to account for uncertainty in the RCCC release time measurement. The drop m&.om are reduced by 5 ms for
pressurized operation and 8 ms for depressurized operation to account for uncertainty in the RCCC release time measurement (2'ms) and the discrepancy in the
release time requirement (3 ms pressurized, 6 ms depressurized). (response time) : : . )

TSR-186, Section 3.8.1;

Any failure of HVS-1 which result in a building under-pressure will require the following; If the reactor is in an outage, a building leak-rate test is to be
performed prior to entering confinement applicability. If the reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement will
be performed; perform a building leak-rate test prior to the next scheduled reactor startup. (perform building leak rate test) o

SAR Commitments:

The instrumentation that controls the automatic start and stop features on the deep-well pumps must be calibrated and have :oiEE setpoints > 22 ft for pump
start and <26 ft for the pump shutoff for the deep-well pump selected to start first when the TRA-719 tanks are relied on to provide canal makeup, (EDF-5614-
R1) . . A .

At least one of the 633-1, 619-10, and 619-12 pumps must be available with automatic start capability and supply inventory of Z 19 ft Lin. in the TRA-7194, B-
and C tanks during weekly Fire Protection pump testing of the 688-M-1 and 638-M-2 pumps when EFIS Supply OPERABILITY is required by the TSR. (EDF-
5614 R1)

The instrumentation that measures water level in the overhead tank (TRA-718) must be calibrated and have a nominal low level alarm mmﬁomnﬁ. of >24.5 ft.
(EDF-5614 R1) _ ,

The ability for operators to ensure that only one 688 firewater pump is running within 50 minutes of the seismic scram, followed by aligning and starting a deep-
well pump in order to establish long-term firewater supply within an additional 75 minutes must be supported by facility procedures and initiated from the EPNGs,
A seismically robust flow path providing EFIS to the reactor vessel is also required. In addition, the running firewater pump mist not be shutdown prior to 2
hours following the seismic scram. (EDF-5614 R1) : :

TRA-671 firewater piping must be isolated (or seismic issues remedied) in order to prevent unacceptable firewater supply losses during EFIS operability or
TRA-781 inventory requirements applicability (TSR 3.2.1.2). (EDF-5614 R1) ’ :

A program to track safety related equipment failure experience, particularly TSR equipment, and to track the duration of time .m..vna in action statements .EE be
developed and implemented. (EDF-5614 R1) . - .

Do not change current in-plant settings: (JCC-02-05)

Establish an interim control for the SCS activity of no more than 100 cpm above background. With the radioactivity greater than 100 cpm above background .
perform a 10 minute background per DOP-6.1.1 (ATR Canberra Well Counting System), take a second, and if necessary a EWQ.waEn. within 30 minute -
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intervals, If two samples show radioactivity greater than 100 cpm above background, boundary fault _owwmma is possible. Enter’ AOP 2.4 - Primary To Secondary
Leak. (SCS activity < 100 cpm) .

For Condition 4 postulated accidents, initiated by a seismic events, new or revised accident analyses implemented into the mﬁ.@q basis shall demonstrate Emﬁ
potential fuel damage is bounded by existing safety basis analyses.( Condition 4 seismic analyses)
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CRD-1 PISAs With Active Interim Controls

PISA(s) | Interim Control(s) _ Implementation Method
TRA-USQ-2004-385 | Maintain surge tank level > 45%, vice TSR required >28% ., e RP-1243A
RMSS setpoints cannot be raised above the current procedural value
RTC-USQ-2005-248 (45 MR/HR) | ~ DOP-7.9.25
RTC-USQ-2006-577 | SCS activity limited to 100 cpm above background : DOP-6.1.1

RTC-USQ-2006-655

3 PCP operations inner plates EPP <385 MW;

The reactor shall be operated with the following limits on >HW fuel
element effective plate powers (EPPs):

For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP < to 387 MW,

2 PCP operations plate 19 EPP <362 MW;
2 PCP operations inner plates EPP <362 MW. v CSAP

For < 2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW,

3 PCP operations inner plates EPP <310 MW;

2 PCP operations plate 19 EPP <311 MW;

2 PCP operations inner plates EPP <354 MW.

RTC-USQ-2006-578

Reactor operation is not allowed when <2c from beryllium cracking, CSAP
or if cracks in the beryllium are observed

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will

require the following:

e Ifthe reactor is in an outage, a building leak-rate test is to be
performed prior to entering confinement applicability.

o If the reactor is in operation, walk-down of the accessible areas to
inspect for damaged confinement will be performed :

o Perform a building leak-rate test prior to the next scheduled reactor
startup.

Copy of PISA placed in CRD-16

RTC-USQ-2007-729

Both the primary and backup dampers must be operable prior to
entering MODE applicability for the Confinement and Wm&mﬂos _ RP-0021
Monitoring and Seal System _
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CRD-1 PISAs With Active Interim Controls

PISA(s) ‘

Interim Control(s) - _ Implementation Method

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear
instrumentation are reduced by 2 ms to account for uncertainty in the
RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2
ms to account for uncertainty in the RCCC release time measurement. DOP-7.1.9
The drop times are reduced by 5 ms for pressurized operation and 8 ms
for depressurized operation to account for uncertainty in the RCCC
release time measurement (2 ms) and the discrepancy in the release
time requirement (3 ms pressurized, 6 ms depressurized).

RTC-USQ-2008-451 | No cask or heavy lifts with potential to cause a canal drain event are Caution tags placed on ATRC
permitted. This includes heavy lifts in the canal area, at the canal rigging equipment for SED, Control
transfer station, and the ATRC canal area (e.g., the security Bridge and working bridge to
enhancement device). prevent lifting.

Caution tags placed on ATR 40 ton
and 30 ton crane power supply
breakers and disconnect referencing
the PISA and requiring the shift
supervisor to be contacted prior to
use of the crane.
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CRD-1 PISAs With Active Interim Controls
| . v HEw_mEaiwacB.
PISA Interim Control(s
) Method
TRA-USQ-SE-2003-145
TRA-USQ-SE-2004-214R1 |y oqqrized react tion prohibited. (SEE EDF-5614 R1 cowmm%ao%m. and
TRA-USQ-SE-2004-396 pressurized reactor operation prohibited. . ) .10.46 in
TRA-USQ-SE-2004-413 SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RTC-USQ-2005-248 RMSS setpoints cannot be raised above the current procedural value (45 MR/HR) DOP-7.9.25
TRA-USQ-2006-376 No safety related setpoint changes are allowed without Nuclear Engineeting and SORC review. hﬁm.»mw%umﬁmow y
RTC-USQ-2006-577 SCS activity limited to 100 cpm above background DOP-6.1.1
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CRD-1 PISAs With . | tive Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs):
For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP < to 387 MW,

3 PCP operations inner plates EPP <385 MW;

2 PCP operations plate 19 EPP <362 MW;

2 PCP operations inner plates EPP <362 MW.

For <2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW;

3 PCP operations inner plates EPP <310 MW;

2 PCP operations plate 19 EPP <311 MW;

2 PCP operations inner plates EPP <354 MW,

CSAP

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will require the following:

o [Ifthe reactor is in an outage, a building leak-rate test is to be performed prior to entering confinement
applicability.

¢ Ifthe reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement will
be performed

¢ Perform a building leak-rate test prior to the next scheduled reactor startup.

AOP-20.2

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the
RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for
depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).

DOP-7.1.9

ATR Complex-
USQ-2009-320

Verify that M-10 is the running ECP during power operations and for 30 minutes
following power operations.

OMM-7.3.13.1.2
OMM-7.3.13.1.37
DOP-7.1.4
RP-0020
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CRD-1 PISAs With h tive Interim Controls

the down-stream pressure regulator gauge for anomalous diffetences.

All other seal manufacturer surveillance recommendations (inspections, shelf and service
life, etc.) are to be implemented.

(See TEV-284, Rev. 1 available on EDMS for complete details).

Implementation
PISA Interim Control(s
() Method
To ensure that facility operations remain within the safety basis analysis:
Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with pressurized air
seals isolating the irradiated fuel storage section of the ATR canal from the load handling; or b) with
one bulkhead with dual, independent pressurized air seals isolating the irradiated fuel storage section
and implementation of the following surveillances. The ATRC canal bulkhead can be used as one of
the isolating bulkheads.
RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air seals RP-1238A
isolating the irradiated fuel storage section; or b) with one bulkhead with dual, independent. R RP-1238C -
pressurized air seals isolating the irradiated fuel storage section and implementation of the following RP-2942
surveillances. DOP-4.10.1.9
Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual, independent DOP-4.10.1.17
pressurized air seals isolating the irradiated fuel storage section from the load handling area and DOP-4.10.2.17
implementation of the surveillances. DOP-4.10.2.18
I +od seal bulkhead " . DOP-4.10.2.8
anIGWCINQQWIAMH ual, mdepen ent pressurized seal bu €ad surveliliances: Uowlh.m.w
SAFETY EVALUATION The following initial and periodic checks of seal performance shall be performed: DOP-4.8.11
REPORT Addendum DOP-4.8.62
Upon installation, verify acceptable leakage into the gap between the dual seals on the DOP-4.8.64
isolation bulkhead. DOP-4.20.4.3
o . o . ATRC OP-4.2
At the beginning of lift operations and each 24 hours thereafter during lift operations, and
visually check for excessive leakage of air from each seal (e.g., bubbles and other .
abnormal conditions, such as the detection of excessive air flow). ATRC SED caution
tagged to prevent
At the beginning of lift operations and each 24 hours thereafter during lift operations, movement
verify the inflation pressure of each seal is within normal range using the pressure gauge and
installed for that purpose. This pressure shall be compared with the indicated pressure of ICARE 43461
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CRD-1 PISAs With . .tive Interim Controls

PISA Interim Control(s Implementation
) Method
Interim controls: Primary coolant pH shali be 5.0 but <5.4,
Appiicability: POWER OPERATION
ACTIONS:
CONDITION REQUIRED ACTION COMPLETION TIME
A. PCSpH: A.1 Restore pH. 8 Hours
249 but<5.0 OR
1OR-- - —— - |--A2:1 Verifyreactor secram. | ——
>54but <5.5 AND
A.2.2 Maintain PCS flow. | Until SR 4.5.1.2 cooling
, time is met
| B. PCSpHas B.1 Verify reactor scram. | IMMEDIATELY o%wﬁ.mﬂ_w. W.m:
ATR Complex- wn%mnm%% 20f | AND RP-0018
USQ-2009-631 samples taken at | B-2 Maintain PCS flow. | Until SR 4.5.1.2 cooling RP-0021
<30 minute AND time is met RP-1200A
. - : RP-1243A
intervals: B.3 For low pH. verify the | Frior to reuse of affected
<49 vaomouooc&.,ﬁo v FUEL ELEMENTS for RCRAUX-3
OR specified oxide on POWER OPERATION
= affected FUEL
>35.5 ELEMENTS <1.0 mil
for planned operation.
SURVEILLANCE REQUIREMENTS:
SR # SURVEILLANCE REQUIREMENT FREQUENCY
4.3.5.1 Verify pH by analysis Each Shift
4352 Verify recycled FUEL ELEMENTS Prior to reuse of recycled
have NOT been exposed to pH < 4.9 FUEL ELEMENTS in
during POWER OPERATION POWER OPERATION
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CRD-1 PISAs With . .tive Interim Controls

Implementation
PISA Interim Control(s
_ ) Method
“An interim control is required to ensure that Condition 4 events do not result in Significant fuel
damage or that an accident-specific radiological analysis be performed (without reliance on the
ATR Complex- evacuation system sirens) if significant fuel damage is postulated. The follow additional acceptance ,
P CTR-36, “Charter For

USQ-2009-714

criterion is to be applied to Condition 4 accident analyses:

N i . o ) The ATR Operational
"For Condition 4 postulated accidents, initiated by a seismic event, new or revised Saf ety Board”
accident analyses implemented into the safety basis shall demonstrate that potential fuel
damage is bounded by existing safety basis analyses." *
ATR Complex-
USQ-2010-607 The firewater pump start response time is less than or equal to 60 seconds. DOP-8.3.3
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CRD-1 PISAs With . _tive Interim Controls

PISA

Interim Control(s)

Implementation
Method
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_CRD-1_PISAs With Active Interim Controls

PISA(s) _ _Interim Control(s) _ Implementation Method ﬁ
_ . ;
TRA-USQ-2004-385 | Maintain surge tank level > 45%, vice TSR required >28% RP-1243A —
RTC-USQ-2005-248 | NM;WWMMW%E& cannot be raised above the current procedural value DOP-7.9.25 %_@
RTC-USQ-2006-577 | SCS activity limited to 100 cpm above background DOP-6.1.1 .w.

The reactor shall be operated with the following limits on ATR fuel
element effective plate powers (EPPs):

For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP <to 387 MW;

3 PCP operations inner plates EPP <385 MW,

. 2 PCP operations plate 19 EPP <362 MW;

RTC-USQ-2006-655 | 2 PCP operations inner plates EPP <362 MW. CSAP

For <2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW;

3 PCP operations inner plates EPP <310 MW;

2 PCP operations plate 19 EPP <311 MW;

2 PCP operations inner plates EPP <354 MW.

Reactor operation is not allowed when <26 from beryllium cracking, CSAP

RTC-USQ-2006-578 | ¢ cracks in the beryllium are observed

Any failure of HVS-1 which result in a building under-pressure will
require the following:
o If the reactor is in an outage, a building leak-rate test is to be A field change to AOP-20.2
performed prior to entering confinement applicability. implements the interim controls
e If the reactor is in operation, walk-down of the accessible areas to of RTC-USQ-2007-726
inspect for damaged oobmboﬁoa will be performed
e Perform a building leak-rate test prior to the next scheduled reactor
startup. . .

| RTC-USQ-2007-726

v Both the primary and backup dampers must be operable prior to
RTC-USQ-2007-729 | entering MODE applicability for the Confinement and Radiation RP-0021

Monitoring and Seal System
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CRD-1 PISAs With Active Interim Controls

PISA(s) _ Interim Control(s) _ Implementation Method

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear
instrumentation are reduced by 2 ms to account for uncertainty in the
RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2
ms to account for uncertainty in the RCCC release time measurement. DOP-7.1.9
The drop times are reduced by 5 ms for pressurized operation and 8 ms o
for depressurized operation to account for uncertainty in the RCCC
release time measurement (2 ms) and the discrepancy in the release
time requirement (3 ms pressurized, 6 ms depressurized).

RTC-USQ-2008-137

No cask or heavy lifts with potential to cause a canal drain event, with
loss of coolant to the stored irradiated fuel, are permitted. This
includes heavy-load lifts in the canal area and the ATRC canal area
(e.g., the security enhancement device). With an isolation bulkhead
installed between the canal transfer station and the short bulkhead on
the west end of the irradiated fuel storage area, cask and heavy-load
RTC-USQ-2008-451 | 145 are allowed at the cask transfer station. With the ATRC bulkhead Change to RP-0630,
SAFETY EVALUATION | . o . . .. Experiment handling DOPs, and
REPORT Addendum | iDStalled, heavy-facility-load lifts are allowed in the ATRC. Air-pillow | ATRC OPs that handle heavy loads
seal pressure shall be verified daily for the duration of the lift
evolution. Lifts north of the canal, over the canal drains, are permitted
with the canal drain covers installed. If air pressure is lost on the
isolation bulkheads, cask and heavy-load lifts must cease.(See IS-
RTC-08-067 available on EDMS for complete details).
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CRD-1 PISAs With Active Interim Controls

PISA(s)

|

Interim Control(s) _

Implementation Method
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CRD-1 ._ PISAs With Active Interim Controls

PISA(s) _ Interim Control(s) _ Implementation Method

| TRA-USQ-2004-385 | Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RTC-USQ-2005-248 RMSS setpoints cannot be raised above the current procedural value (45 MR/HR) DOP-7.9.25
SCS activity limited to 100 cpm above background DOP-6.1.1

RTC-USQ-2006-577

RTC-USQ-2006-655

The reactor shall be ovoﬂﬂom with the following limits on ATR fuel element effective plate powers
(EPPs):

For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP <to 387 MW;

3 PCP operations inner plates EPP <385 MW;

2 PCP operations plate 19 EPP <362 MW,

2 PCP operations inner plates EPP <362 MW.

For < 2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW;

3 PCP operations inner plates EPP <310 MW;

2 PCP operations plate 19 EPP <311 MW;

2 PCP operations inner plates EPP <354 MW.

CSAP

RTC-USQ-2006-578

Reactor operation is not allowed when <2¢ from beryllium cracking, or if cracks in the beryllium
are observed

CSAP

'RTC-USQ-2007-726

Any failure of HVS-1 i:ow result in a building under-pressure will require the following:

o If the reactor is in an outage, a building leak-rate test is to be performed prior to entering
confinement applicability.

o If the reactor is in operation, walk-down of the accessible areas to inspect moH damaged
confinement will be performed

o Perform a building leak-rate test prior to the next scheduled reactor startup.

A field change to
AOP-20.2 implements
the interim controls of

RTC-USQ-2007-726

RTC-USQ-2007-729

Both the primary and backup dampers must be operable prior to entering MODE m@@romgrq for
the Confinement and Radiation Monitoring and Seal System

RP-0021

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2
ms to account for uncertainty in the RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty
in the RCCC release time measurement. The drop times are reduced by 5 ms for pressurized
operation and 8 ms for depressurized operation to account for uncertainty in the RCCC release time
measurement (2 ms) and the &mnno@wnow in the release time requirement (3 ms pressurized, 6 ms
depressurized).

DOP-7.1.9
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CRD-1 PISAs With Active Interim Controls

PISA(s) _

Interim Control(s) _

Implementation Method

RTC-USQ-2008-451
SAFETY
EVALUATION
REPORT
Addendum

To ensure that facility operations remain within the safety basis analysis:

Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with
pressurized air seals isolating the irradiated fuel storage section of the ATR canal from the
load handling; or b) with one bulkhead with dual, independent pressurized air seals isolating
the irradiated fuel storage section and implementation of the following surveillances. The
ATRC canal bulkhead can be used as one of the isolating bulkheads.

Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized
air seals isolating the irradiated fuel storage section; or b) with one bulkhead with dual,
independent pressurized air seals isolating the irradiated fuel storage section and

implementation of the following surveillances.
Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual,
independent pressurized air seals isolating the irradiated fuel storage section from the load
handling area and implementation of the surveillances.

Dual, independent pressurized seal bulkhead surveillances:

The following initial and periodic checks of seal performance shall be performed:

Upon installation, verify acceptable leakage into the gap between the dual seals
on the isolation bulkhead.

At the beginning of lift operations and each 24 hours thereafter during lift
operations, visually check for excessive leakage of air from each seal (e.g.,
bubbles and other abnormal conditions, such as the detection of excessive air
flow).

At the begimning of lift operations and each 24 hours thereafter during lift
operations, verify the inflation pressure of each seal is within normal range using
the pressure gauge installed for that purpose. This pressure shall be compared
with the indicated pressure of the down-stream pressure regulator gauge for
anomalous differences.

All other seal manufacturer surveillance recommendations (inspections, shelf
and service life, etc.) are to be implemented.

(See TEV-284, Rev. 1 available on EDMS for complete details).

Changes to RP-0630,
RP-1238A,
RP-1238C,

RP-2942,
DOP-4.10.1.9,
DOP-4.10.1.17,
DOP-4.10.2.17,
DOP-4.10.2.18,
DOP-4.10.2.8,
DOP-4.8.3,
DOP-4.8.11,
DOP-4.8.62,
DOP-4.8.64,
DOP-4.20.4.3,and

ATRC OP-4.2 and
SED caution tagged to
prevent movement
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CRD-1 PISAs With Active Interim Controls ‘

PISA

Interim Control(s)

Implementation
Method

Depressurized reactor operation prohibited.

DOPs 7.10.45 and 7.10.46

TRA-USQ-SE-2003-145 in SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RMSS setpoints cannot be raised above the current procedural value (45 MR/HR) DOP-7.9.25

RTC-USQ-2005-248

TRA-USQ-2006-376

No safety related setpoint changes are allowed without Nuclear Engineering and SORC review.

JCC-02-05 (copy attached)

RTC-USQ-2006-577

SCS activity limited to 100 cpm above background

DOP-6.1.1

RTC-USQ-2006-578

Reactor operation is not allowed when <26 from beryllium cracking,
observed

or if cracks in the beryllium are

CSAP
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CRD-1 PISAs With Active Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers
(EPPs):

For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP < to 387 MW,;

3 PCP operations inner plates EPP <385 MW,;

2 PCP operations plate 19 EPP <362 MW;

2 PCP operations inner plates EPP <362 MW.

For < 2 standard deviations to reflector ligament cracking:
—3PCP-operations plate 19 EPP<310 MW, ~— - ~ -

3 PCP operations inner plates EPP <310 MW,

2 PCP operations plate 19 EPP <311 MW;

2 PCP operations inner plates EPP <354 MW.

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will require the following:

e Ifthe reactor is in an outage, a building leak-rate test is to be performed prior to entering confinement
applicability.

e If the reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement
will be performed

» Perform a building leak-rate test prior to the next scheduled reactor startup.

AOP-20.2

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in
the RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and
8 ms for depressurized operation to account for uncertainty in the RCCC release time measurement (2
ms) and the discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).

DOP-7.1.9
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s
®) Method
To ensure that facility operations remain within the safety basis analysis:

Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with
pressurized air seals isolating the irradiated fuel storage section of the ATR canal from the load
handling; or b) with one bulkhead with dual, independent pressurized air seals isolating the
irradiated fuel storage section and implementation of the following surveillances. The ATRC
canal bulkhead can be used as one of the isolating bulkheads.

o . . . . RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air ‘ RP-1238A
seals isolating the irradiated fuel storage section; or b) with one bulkhead with dual, independent el
pressurized air seals isolating the irradiated fuel storage section and implementation of the RP-1238C
following surveillances. RP-2942

RTC-USQ-2008-451
‘SAFETY EVALUATION
REPORT Addendum

Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual,
independent pressurized air seals isolating the irradiated fuel storage section from the load
handling area and implementation of the surveillances.

Dual, independent pressurized seal bulkhead surveillances:
The following initial and periodic checks of seal performance shall be performed:

Upon installation, verify acceptable leakage into the gap between the dual seals on
the isolation bulkhead.

At the beginning of lift operations and each 24 hours thereafter during lift operations,
visually check for excessive leakage of air from each seal (e.g., bubbles and other
abnormal conditions, such as the detection of excessive air flow).

At the beginning of lift operations and each 24 hours thereafter during lift operations,
verify the inflation pressure of each seal is within normal range using the pressure
gauge installed for that purpose. This pressure shall be compared with the indicated
pressure of the down-stream pressure regulator gauge for anomalous differences.

All other seal manufacturer surveillance recommendations (inspections, shelf and
service life, etc.) are to be implemented.

(See TEV-284, Rev. 1 available on EDMS for complete details).

DOP-4.10.1.9
DOP-4.10.1.17
DOP-4.10.2.17
DOP-4.10.2.18

DOP-4.10.2.8

DOP-4.8.3
DOP-4.8.11
DOP-4.8.62
DOP-4.8.64

DOP-4.20.4.3
ATRC OP-4.2

and
ATRC SED caution tagged
to prevent movement
and
ICARE 43461
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-~ CRD-1 PISAs With Active Interim Controls

PISA

Interim Control(s)

Implementation
Method

Depressurized reactor operation prohibited.

DOPs 7.10.45 and 7.10.46

TRA-USQ-SE-2003-145 in SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RMSS setpoints cannot be raised above the current procedural value 45 E\H..HWV DOP-7.9.25

RTC-USQ-2005-248

TRA-USQ-2006-376

No safety related setpoint changes are allowed without Nuclear Engineering and SORC review.

JCC-02-05 (copy u:uorm&

RTC-USQ-2006-577

SCS activity limited to 100 cpm above background

DOP-6.1.1

RTC-USQ-2006-578

Reactor operation is not allowed when <2o from beryllium cracking,
observed

or if cracks in the beryllium are

CSAP
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CRD-1 PISAs With Active Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers
(EPPs):

For > 2 standard deviations to reflector ligament Smow_:m

3 PCP operations plate 19 EPP < to 387 MW,

3 PCP operations inner plates EPP <385 MW;

2 PCP operations plate 19 EPP <362 MW,

2 PCP operations inner plates EPP <362 MW,

For <2 standard deviations to reflector ligament oBowEm

CSAP

—3-PCP-operations-plate 19-EPP-<310-MW;— — - S e
3 PCP operations inner plates EPP <310 MW;

2 PCP operations plate 19 EPP <311 MW,

2 PCP operations inner plates EPP <354 MW,

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will require the following:

e If the reactor is in an outage, a building leak-rate test is to be performed prior to entering confinement
applicability.

e If the reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement
will be performed

» Perform a building leak-rate test prior to the next scheduled reactor startup.

AOP-20.2

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in
the RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and
8 ms for depressurized operation to account for uncertainty in the RCCC release time measurement (2
ms) and the discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).

DOP-7.1.9
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s
s) Method
To ensure that facility operations remain within the safety basis analysis:
Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with
pressurized air seals isolating the irradiated fuel storage section of the ATR canal from the load
handling; or b) with one bulkhead with dual, independent pressurized air seals isolating the
irradiated fuel storage section and implementation of the following surveillances. The ATRC
canal bulkhead can be used as one of the isolating bulkheads.
o . . . : RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air RP-1238A
— s e ~—sealsisolating the irradiated fiel storage section; or by with one bulkhead with dual, independent TR AT O -
pressurized air seals isolating the irradiated fuel storage section and implementation of the RP-1238C
following surveillances. RP-2942

RTC-USQ-2008-451
SAFETY EVALUATION
REPORT Addendum

Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual,
independent pressurized air seals isolating the irradiated fuel storage section from the load
handling area and implementation of the surveillances.

Dual, independent pressurized seal bulkhead surveillances:

The following initial and periodic checks of seal performance shall be performed:

Upon installation, verify acceptable leakage into the gap between the dual seals on
the isolation bulkhead.

At the beginning of lift operations and each 24 hours thereafter during lift operations,
visually check for excessive leakage of air from each seal (e.g., bubbles and other
abnormal conditions, such as the detection of excessive air flow).

At the beginning of lift operations and each 24 hours thereafter during lift operations,
verify the inflation pressure of each seal is within normal range using the pressure
gauge installed for that purpose. This pressure shall be compared with the indicated
pressure of the down-stream pressure regulator gauge for anomalous differences.

All other seal manufacturer surveillance recommendations (inspections, shelf and
service life, etc.) are to be implemented.

(See TEV-284, Rev. 1 available on EDMS for complete details).

DOP-4.10.1.9
DOP-4.10.1.17
DOP-4.10.2.17
DOP-4.10.2.18

DOP-4.10.2.8

DOP-4.8.3
DOP-4.8.11
DOP-4.8.62
DOP-4.8.64

DOP-4.20.4.3
ATRC OP-4.2

and

ATRC SED caution tagged

to prevent movement
and
ICARE 43461
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim rol
S te Control(s) Method
OMM-7.3.13.1.2
ATR Complex- Verify that M-10 is the running ECP during power operations and for 30 minutes OMM-7.3.12.1.37
USQ-2009-320 following power operations. DOP-7.1.4
RP-0020
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s .
. ®) Method
TR TS S 2003142 DOPs 7.10.45 and
%MHMMMMMM%“MWM Rl Depressurized reactor operation prohibited. (SEE EDF-5614 R1) 7.10.46 in
TRA-USQ-SE-2004-413 SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RMSS setpoints cannot be raised above the current procedural value (45 MR/HR) DOP-7.9.25

RTC-USQ-2005-248

TRA-USQ-2006-376

No safety relatéd setpoint changes are allowed without Nuclear Engineering and SORC review.

JCC-02-05 (copy

attached)
RTC-USQ-2006-577 SCS activity limited to 100 cpm above background DOP-6.1.1
Reactor operation is not allowed when <2o from beryllium cracking, or if cracks in the beryllium are CSAP

RTC-USQ-2006-578

observed
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CRD-1 PISAs With Active Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs):
For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP < to 387 MW,

3 PCP operations inner plates EPP <385 MW;

2 PCP operations plate 19 EPP <362 MW;

2 PCP operations inner plates EPP <362 MW.

For <2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW;

3 PCP operations inner plates EPP <310 MW,

2 PCP operations plate 19 EPP <311 MW,

2 PCP operations inner plates EPP <354 MW.

CSAP

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will require the following:

¢ If the reactor is in an outage, a building leak-rate test is to be performed prior to entering confinement
applicability.

e If the reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement will
be performed

¢ Perform a building leak-rate test prior to the next scheduled reactor startup.

AOP-20.2

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the
RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for
depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).

DOP-7.1.9

ATR Complex-
USQ-2009-320

Verify that M-10 is the running ECP during power operations and for 30 minutes
following power operations.

OMM-7.3.13.1.2
OMM-7.3.13.1.37
DOP-7.1.4
RP-0020
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s
() Method
To ensure that facility operations remain within the safety basis analysis:
Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with pressurized air
seals isolating the irradiated fuel storage section of the ATR canal from the load handling; or b) with
one bulkhead with dual, independent pressurized air seals isolating the irradiated fuel storage section
and implementation of the following surveillances. The ATRC canal bulkhead can be used as one of
the isolating bulkheads.
RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air seals RP-1238A
isolating the irradiated fuel storage section; or b) with one bulkhead with dual, independent - T RP-1238C N
pressurized air seals isolating the irradiated fuel storage section and implementation of the following RP-2942
surveillances. DOP-4.10.1.9

Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual, independent DOP-4.10.1.17

pressurized air seals isolating the irradiated fuel storage section from the load handling area and DOP-4.10.2.17
implementation of the surveillances. DOP-4.10.2.18
Dual. independ ized seal bulkhead - . DOP-4.10.2.8
RTC-USQ-2008-451 ual, independent pressurized seal bulkhead surveillances: DOP-4.8.3
SAFETY EVALUATION The following initial and periodic checks of seal performance shall be performed: DOP-4.8.11
REPORT Addendum DOP-4.8.62
Upon installation, verify acceptable leakage into the gap between the dual seals on the DOP-4.8.64
isolation bulkhead. DOP-4.20.4.3
. . . o . ATRC OP-4.2
At the beginning of lift operations and each 24 hours thereafter during lift operations, and
visually check for excessive leakage of air from each seal (e.g., bubbles and other .
abnormal conditions, such as the detection of excessive air flow). ATRC SED caution
tagged to prevent
At the beginning of 1ift operations and each 24 hours thereafter during lift operations, movement
verify the inflation pressure of each seal is within normal range using the pressure gauge and
installed for that purpose. This pressure shall be compared with the indicated pressure of ICARE 43461

the down-stream pressure regulator gauge for anomalous differences.

All other seal manufacturer surveillance recommendations (inspections, shelf and service
life, etc.) are to be implemented.

(See TEV-284, Rev. 1 available on EDMS for complete details).
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CRD-1 PISAs With Active Interim Controls

) Implementation
PISA Interim Control(s
®) Method
Interim controls: Primary coolant pH shali be >5.0 but <5.4.
Applicability: POWER OPERATION
ACTIONS:
CONDITION REQUIRED ACTION COMPLETION TIME
A. PCSpH: A.1 Restore pH. 8 Hours
>4.9but<5.0 | OR -
OR - A2.1 Verify reactor scram.
>5.4but 5.5 AND
A.2.2 Maintain PCS flow. Until SR 4.5.1.2 cooling
time is met
B. PCSpH as B.1 Verify reactor scram. | IMMEDIATELY o%@ﬁ.mu ! W.W.M:
ATR Complex- Mohmompoo% 2of | AND RP-0018
USQ-2009-631 B.2 Maintain PCS flow. Until SR 4.5.1.2 cooling RP-0021
samples taken at .
<30 minute AND time is met RP-1200A
intervals: B.3 For low pH, verify the Prior to reuse of affected W—Mﬂ“&nmwmw
<49 presence of the FUEL ELEMENTS for
OR specified oxide on POWER OPERATION
= affected FUEL
>5.5 ELEMENTS <1.0 mil
for planned operation.
SURVEILLANCE REQUIREMENTS:
SR # SURVEILLANCE REQUIREMENT FREQUENCY
4.3.5.1 Verify pH by analysis Each Shift
4352 Verify recycled FUEL ELEMENTS Prior to reuse of recycled
have NOT been exposed to pH < 4.9 FUEL ELEMENTS in
during POWER OPERATION POWER OPERATION
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CRD-1 PISAs With Active Interim Contr

. Implementation
PISA Interim Control(s
(s) Method
TRA-USQ-SE-2003-145
TRA-USQ-SE-2004-214 R1 Depressurized reactor operation prohibited. (SEE EDF-5614 R1) UOWquAWH%m.Am wnd
TRA-USQ-SE-2004-396 P P P . -19.40 In
TRA-USQ-SE-2004-413 SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RMSS setpoints cannot be raised above the current procedural value (45 MR/HR) DOP-7.9.25

RTC-USQ-2005-248

TRA-USQ-2006-376

No safety related setpoint changes are allowed without Nuclear Engineering and SORC review.

JCC-02-05 (copy

attached)
RTC-USQ-2006-577 SCS activity limited to 100 cpm above background DOP-6.1.1
Reactor operation is not allowed when <2¢ from beryllium cracking, or if cracks in the beryllium are CSAP

RTC-USQ-2006-578

observed
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CRD-1 PISAs With Active Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs):
For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP <to 387 MW;

3 PCP operations inner plates EPP <385 MW;

2 PCP operations plate 19 EPP <362 MW;

2 PCP operations inner plates EPP <362 MW.

For <2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW,
3 PCP operations inner plates EPP <310 MW;

CSAP

--2-PCP-operations-plate-19-EPP-<311-MW;

2 PCP operations inner plates EPP <354 MW,

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will require the following:

o Ifthe reactor is in an outage, a building leak-rate test is to be performed prior to entering confinement
applicability.

¢ Ifthe reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement will
be performed

¢ Perform a building leak-rate test prior to the next scheduled reactor startup.

AOP-20.2

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the
RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for
depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).

DOP-7.1.9

ATR Complex-
USQ-2009-320

Verify that M-10 is the running ECP during power operations and for 30 minutes
following power operations.

OMM-7.3.13.1.2
OMM-7.3.13.1.37
DOP-7.1.4
RP-0020
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s
©) Method
To ensure that facility operations remain within the safety basis analysis:
Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with pressurized air
seals isolating the irradiated fuel storage section of the ATR canal from the load handling; or b) with
one bulkhead with dual, independent pressurized air seals isolating the irradiated fuel storage section
) and implementation of the following surveillances. The ATRC canal bulkhead can be used as one of
the isolating bulkheads.
. RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air seals RP-1238A
isolating the irradiated fuel storage section; or b) with one bulkhead with dual, independent RP-1238C
‘pressurized-air seals-isolating the-irradiated fuel storage section and implementation of the following RP-2942 h
surveillances. DOP-4.10.1.9
Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual, independent DOP-4.10.1.17
pressurized air seals isolating the irradiated fuel storage section from the load handling area and DOP-4.10.2.17
implementation of the surveillances. DOP-4.10.2.18
Dusl. independ ized seal bulkhead " ) DOP-4.10.2.8
HﬂHOIGWCINQQMIAMH ual, mdependent pressurized seal bulkhead surveillances: UOH&IA{@.W
SAFETY EVALUATION The following initial and periodic checks of seal performance shall be performed: DOP-4.8.11
REPORT Addendum DOP-4.8.62
Upon installation, verify acceptable leakage into the gap between the dual seals on the DOP-4.8.64
isolation bulkhead. DOP-4.20.4.3
L ) . L . ATRC OP-4.2
At the beginning of lift operations and each 24 hours thereafter during lift operations, and
visually check for excessive leakage of air from each seal (e.g., bubbles and other .
abnormal conditions, such as the detection of excessive air flow). ATRC SED caution
tagged to prevent
At the beginning of lift operations and each 24 hours thereafter during lift operations, movement
verify the inflation pressure of each seal is within normal range using the pressure gauge and
installed for that purpose. This pressure shall be compared with the indicated pressure of ICARE 43461

the down-stream pressure regulator gauge for anomalous differences.

All other seal manufacturer surveillance recommendations (inspections, shelf and service
life, etc.) are to be implemented.

(See TEV-284, Rev. 1 available on EDMS for complete details).
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CRD-1 PISAs With Active Interim Controls

] Implementation
PISA Interim trol
erim Control(s) Method
Interim controls: Primary coolant pH shall bs >5.0 but <5.4.
Applicability: POWER OPERATION
ACTIONS:
CONDITION REQUIRED ACTION COMPLETION TIME
A. PCSpH: A.1 Restore pH. 8 Hours
249 but <5.0 OR
1 OR | A.2.1 Verify reactor scram. |
>54but <5.5 AND
A.2.2 Maintain PCS flow. Until SR 4.5.1.2 cooling
time is met
B. PCSpH as B.1 Verify reactor scram. | IMMEDIATELY o%wwﬁ% w_w.w.“_
ATR Complex- waﬂmwom%w 20f | AND RP-0018
USQ-2009-631 B.2 Maintain PCS flow. Until SR 4.5.1.2 cooling RP-0021
samples taken at T RP-12
<30 minute AND time is met -1200A
intervals: B.3 For low pH, verify the Prior to reuse of affected wwﬂowmwmmw>w
<49 : presence of the FUEL ELEMENTS for :
OR specified oxide on POWER OPERATION
- affected FUEL
>5.5 ELEMENTS <1.0 mil
for planned operation.
SURVEILLANCE REQUIREMENTS:
SR # SURVEILLANCE REQUIREMENT FREQUENCY
4.3.5.1 Verify pH by analysis Each Shift
43.5.2 Verify recycled FUEL ELEMENTS Prior to reuse of recycled
have NOT been exposed to pH < 4.9 FUEL ELEMENTS in
during POWER OPERATION POWER OPERATION
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s
.A ) Method

“an interim control is required to ensure that Condition 4 events do not result in Significant fuel damage

or that an accident-specific radiological analysis be performed (without reliance on the evacuation
ATR OcBU—mx- system sirens) if significant fuel damage is postulated. The follow additional acceptance criterion is to

be applied to Condition 4 accident analyses: CTR-36, “Charter For
USQ-2009-714 2 -

" . - " , The ATR Operational
"For Condition 4 postulated accidents, initiated by a seismic event, new or revised Safety Board”

accident analyses implemented into the safety basis shall demonstrate that potential fuel
damage is bounded by existing safety basis analyses." *

Page 5 of 6







CRD-1 PISAs With Active Interim Controls

Implementation
PISA nterim tr
S Interim Control(s) Method
TRA-USQ-SE-2003-145 DOPs 7.10.45 and
; MWWHMMMHMMMM”“”WWM R1 Depressurized reactor operation prohibited. (SEE EDF-5614 R1) 7.10.46 in
TRA-USQ-SE-2004-413 SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RTC-USQ-2005-248 RMSS setpoints cannot be raised above the current procedural value (45 MR/HR) DOP-7.9.25

JCC-02-05 (copy

TTRA-USQ-2006-376 No safety related setpoint changes are allowed without Nuclear Engineering and SORC review. attached)
RTC-USQ-2006-577 SCS activity limited to 100 cpm above background DOP-6.1.1
Reactor operation is not allowed when <26 from beryllium cracking, or if cracks in the beryllium are CSAP

RTC-USQ-2006-578

observed
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CRD-1 PISAs With Active Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs):
For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP <to 387 MW;

3 PCP operations inner plates EPP <385 MW,

2 PCP operations plate 19 EPP <362 MW;

2 PCP operations inner plates EPP <362 MW,

For <2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW;

3 PCP operations inner plates EPP <310 MW;

2 PCP operations plate 19 EPP <311 MW;

2 PCP operations inner plates EPP <354 MW.

CSAP

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will require the following:

o Ifthe reactor is in an outage, a building leak-rate test is to be performed prior to entering confinement
applicability.

e If the reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement will
be performed

¢ Perform a building leak-rate test prior to the next scheduled reactor startup.

AOP-20.2

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurement.

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the
RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for
depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressutized).

DOP-7.1.9

'ATR Complex-
USQ-2009-320

Verify that M-10 is the running ECP during power operations and for 30 minutes
following power operations.

OMM-7.3.13.1.2
OMM-7.3.13.1.37
DOP-7.1.4
RP-0020
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s
s) Method
To ensure that facility operations remain within the safety basis analysis:
Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with pressurized air
seals isolating the irradiated fuel storage section of the ATR canal from the load handling; or b) with
one bulkhead with dual, independent pressurized air seals isolating the irradiated fuel storage section
and implementation of the following surveillances. The ATRC canal bulkhead can be used as one of
the isolating bulkheads.
RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air seals RP-1238A
isolating the irradiated fuel storage section; or b) with one bulkhead with dual, independent RP-1238C
pressurized air seals isolating the irradiated fuel storage section and implementation of the following mﬁﬁnw AN
surveillances. DOP-4.10.1.9
DOP-4.10.1.17

RTC-USQ-2008-451
SAFETY EVALUATION
REPORT Addendum

Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual, independent
pressurized air seals isolating the irradiated fuel storage section from the load handling area and
implementation of the surveillances.

Dual, independent pressurized seal bulkhead surveillances:
The following initial and periodic checks of seal performance shall be performed:

Upon installation, verify acceptable leakage into the gap between the dual seals on the
isolation bulkhead.

At the beginning of lift operations and each 24 hours thereafter during lift operations,
visually check for excessive leakage of air from each seal (e.g., bubbles and other
abnormal conditions, such as the detection of excessive air flow).

At the beginning of lift operations and each 24 hours thereafter during lift operations,
verify the inflation pressure of each seal is within normal range using the pressure gauge
installed for that purpose. This pressure shall be compared with the indicated pressure of
the down-stream pressure regulator gauge for anomalous differences.

All other seal manufacturer surveillance recommendations (inspections, shelf and service
life, etc.) are to be implemented.

(See TEV-284, Rev. | available on EDMS for complete details).

DOP-4.10.2.17
DOP-4.10.2.18
DOP-4.10.2.8
DOP-4.8.3
DOP-4.8.11
DOP-4.8.62
DOP-4.8.64
DOP-4.20.4.3
ATRC OP-4.2
and
ATRC SED caution
tagged to prevent
movement
and
ICARE 43461
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CRD-1 PISAs With Active Interim Controls

PISA Interim Control(s Implementation
ontrol(s) Method
Interim controls: Primary coolant pH shall be =5.0 but <54.
Applicability: POWER OPERATION
ACTIONS: - ‘ _
CONDITION REQUIRED ACTION COMPLETION TIME
A. PCSpH: A.1 Restore pH. 8 Hours
249 but<5.0 OR
OR A.2.1 Verify reactor scram.
>5.4but <5.5 AND
A.2.2 Maintain PCS flow. | Until SR 4.5.1.2 cooling
time is met
B. PCSpHas B.1 Verify reactor scram. | IMMEDIATELY o%mﬁ%wwwu_
ATR Complex- verifiedon2of | ANp RP-0018
USQ-2009-631 2or2of3 - . .
Q B.2 Maintain PCS flow. Until SR 4.5.1.2 cooling RP-0021
samples taken at s
<30 minute AND time is met RP-1200A
intervals: B.3 For low pH, verify the Prior to reuse of affected W_MWWMW A 3
<49 presence of the FUEL ELEMENTS for
OR specified oxide on POWER OPERATION
- affected FUEL
>5.5 ELEMENTS <1.0 mil
for planned operation.
SURVEILLANCE REQUIREMENTS: :
SR # SURVEILLANCE REQUIREMENT FREQUENCY
4.3.5.1 Verify pH by analysis Each Shift
4352 Verify recycled FUEL ELEMENTS Prior to reuse of recycled
have NOT been exposed to pH < 4.9 FUEL ELEMENTS in
during POWER OPERATION POWER OPERATION
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CRD-1 PISAs 5&__ Active Interim Controls

Implementation
PISA Interim Control(s
() Method
“an interim control is required to ensure that Condition 4 events do not result in Significant fuel damage
or that an accident-specific radiological analysis be performed (without reliance on the evacuation
ATR Complex- system sirens) if significant fuel damage is postulated. The follow additional acceptance criterion is to

USQ-2009-714

be applied to Condition 4 accident analyses:

"For Condition 4 postulated accidents, initiated by a seismic event, new or revised
accident analyses implemented into the safety basis shall demonstrate that potential fuel
damage is bounded by existing safety basis analyses." *

CTR-36, “Charter For
The ATR Operational
Safety Board”
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Interim Control(s)
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Method
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CRD-1 PISAs With Active Interim Controls

. Implementation
PISA Interim Control(s
®) Method
TRA-USQ-SE-2003-145
TRA-USQ-SE-2004-214 R1 b . . s DOPs q.S..A.m and
TRA-USQ-SE-2004-396 epressurized reactor operation prohibited. (SEE EDF-5614 R1) 7.10.46 in
TRA-USQ-SE-2004-413 SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
DOP-7.9.25

RTC-USQ-2005-248

RMSS setpoints cannot be raised above the current procedural value (45 MR/HR)

TRA-USQ-2006-376

No safety related setpoint changes are allowed without Nuclear Engineering and SORC review.

JCC-02-05 (copy
attached)

RTC-USQ-2006-577

SCS activity limited to 100 cpm above background

DOP-6.1.1
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CRD-1 PISAs With Active Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs):
For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP <to 387 MW;

3 PCP operations inner plates EPP <385 MW,

2 PCP operations plate 19 EPP <362 MW,

2 PCP operations inner plates EPP <362 MW,

For <2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW;
3 PCP operations inner plates EPP <310 MW,

CSAP

2 PCP operations-plate 19-EPP <311 MW, - -
2 PCP operations inner plates EPP <354 MW,

RTC-USQ-2007-726

Any failure of HVS-1 which result in a building under-pressure will require the following:

e Ifthe reactor is in an outage, a building leak-rate test is to be performed priot to entering confinement
applicability.

o Ifthe reactor is in operation, walk-down of the accessible ateas to inspect for damaged confinement will
be performed

¢ Perform a building leak-rate test prior to the next scheduled reactor startup.

AOP-20.2

RTC-USQ-2008-137

The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurement,

The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the
RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for
depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).

DOP-7.1.9

ATR Complex-
USQ-2009-320

Verify that M-10 is the running ECP during power operations and for 30 minutes
following power operations.

OMM-7.3.13.1.2
OMM-7.3.13.1.37
DOP-7.1.4
RP-0020
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CRD-1 PISAs With Active Interim Controls

_ Implementation
PISA Interim Control(s
) Method
To ensure that facility operations remain within the safety basis analysis:
Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with pressurized air
seals isolating the irradiated fuel storage section of the ATR canal from the load handling; or b) with
one bulkhead with dual, independent pressurized air seals isolating the itradiated fuel storage section
and implementation of the following surveillances. The ATRC canal bulkhead can be used as one of
the isolating bulkheads.
RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air seals RP-1238A
isolating the irradiated fuel storage section; or b) with one bulkhead with dual, independent RP-1238C
pressurized-air-seals-isolating the-irradiated-fuel storage-section-and-implementation-of the-following—|~ T RP-2942
surveillances. DOP-4.10.1.9
Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual, independent DOP-4.10.1.17
pressurized air seals isolating the irradiated fuel storage section from the load handling area and DOP-4.10.2.17
implementation of the surveillances. DOP-4.10.2.18
Dual, independ ized seal bulkhead surveillances: DOP-4.10.2.8
wHGIGmOINQQWI&MH ual, indepen ent pressurizea seal ou cad survelliances: UOH&IA.@.M
SAFETY EVALUATION The following initial and periodic checks of seal performance shall be performed: DOP-4.8.11
REPORT Addendum DOP-4.8.62
Upon installation, verify acceptable leakage into the gap between the dual seals on the DOP-4.8.64
isolation bulkhead. DOP-4.204.3
o . o . ATRC OP-4.2
At the beginning of lift operations and each 24 hours thereafter during lift operations, and
visually check for excessive leakage of air from each seal (e.g., bubbles and other TRC SE )
abnormal conditions, such as the detection of excessive air flow). ATRC SED caution
. tagged to prevent
At the beginning of lift operations and each 24 hours thereafter during lift operations, movement
verify the inflation pressure of each seal is within normal range using the pressure gauge and
installed for that purpose. This pressure shall be compared with the indicated pressure of ICARE 43461

the down-stream pressure regulator gauge for anomalous differences.

All other seal manufacturer surveillance recommendations (inspections, shelf and service
life, etc.) are to be implemented.

(See TEV-284, Rev. 1 available on EDMS for complete details).
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CRD-1 PISAs With Active Interim Controls

— Implementation
PISA t t p
Interim Control(s) Method
Interim controls: Primary coolant pH shall be 5.0 but <5.4.
Applicability: POWER OPERATION
ACTIONS:
CONDITION REQUIRED ACTION COMPLETION TIME
A. PCSpH: A.1 Restore pH. 8 Hours
24.9but< 5.0 OR
OR A.2.1 Verify reactor scram. - S
>54but <5.5 AND
A.2.2 Maintain PCS flow. | Until SR 4.5.1.2 cooling
time is met
B. PCSpHas B.1 Verify reactor scram. | IMMEDIATELY o%ﬁq%w_w. vk
erifiedon2of | pppy | | | OMMs.I125.
ATR Complex- w 2 of 3 AND RP-0018
USQ-2009-631 samples taken at | B-2 Maintain PCS flow. Until SR 4.5.1.2 cooling RP-0021
<30 minute AND time is met RP-1200A
] , RP-1243A
intervals: B.3 For low pH. verify the | Prior to reuse of affected
<4.9 vnomoboovom.»ro v FUEL ELEMENTS for RCRAUX:3
OR specified oxide on POWER OPERATION
T affected FUEL
>35.5 ELEMENTS <1.0 mil
for planned operation.
SURVEILLANCE REQUIREMENTS:
SR # SURVEILLANCE REQUIREMENT FREQUENCY
4.3.5.1 Verify pH by analysis Each Shift
4.35.2 Verify recycled FUEL ELEMENTS Prior to reuse of recycled
have NOT been exposed to pH < 4.9 FUEL ELEMENTS in
during POWER OPERATION POWER OPERATION
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CRD-1 PISAs With Active Interim Controls

Implementation
PISA Interim Control(s
) Method
“an interim control is required to ensure that Condition 4 events do not result in Significant fuel
damage or that an accident-specific radiological analysis be performed (without reliance on the
ATR Complex- evacuation system sirens) if significant fuel damage is postulated. The follow additional acceptance

USQ-2009-714

criterion is to be applied to Condition 4 accident analyses:

"For Condition 4 postulated accidents, initiated by a seismic event, new or revised
accident analyses implemented into the safety basis shall demonstrate that potential fuel
damage is bounded by existing safety basis analyses." *

CTR-36, “Charter For
The ATR Operational
Safety Board”
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CRD-1 PISAs With Active Interim Controls

. Implementation
PISA nterim Control(s

I ol(s) Method
TRA-USQ-SE-2003-145 : ,
TRA-USQ-SE-2004-214 R1 Depressurized reactor operation prohibited. (SEE EDF-5614 R1) UOWm qumacmh.m and
TRA-USQ-SE-2004-396 P P p : -10.46 in
TRA-USQ-SE-2004-413 SUSPENDED status
TRA-USQ-2004-385 Maintain surge tank level > 45%, vice TSR required >28% RP-1243A
RTC-USQ-2005-248 RMSS setpoints cannot be raised above the current procedural value (45 MR/HR) DOP-7.9.25

TRA-USQ-2006-376

No safety related setpoint changes are allowed without Nuclear Engineering and SORC review.

JCC-02-05 (copy
attached)

RTC-USQ-2006-577

SCS activity limited to 100 cpm above background

DOP-6.1.1
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CRD-1 PISAs With \wmﬂ?a Interim Controls

PISA

Interim Control(s)

Implementation
Method

RTC-USQ-2006-655

The reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs):
For > 2 standard deviations to reflector ligament cracking:

3 PCP operations plate 19 EPP < to 387 MW;

3 PCP operations inner plates EPP <385 MW,

2 PCP operations plate 19 EPP <362 MW;

2 PCP operations inner plates EPP <362 MW,

For <2 standard deviations to reflector ligament cracking:
3 PCP operations plate 19 EPP <310 MW,
3 PCP operations inner plates EPP <310 MW;

CSAP

| 2 PCP operations plate 19 EPP <311 MW,

2 PCP operations inner plates EPP <354 MW.

Any failure of HVS-1 which result in a building under-pressure will require the following:
o If the reactor is in an outage, a building leak-rate test is to be performed prior to entering confinement

applicability. AOP-20.2
RTC-USQ-2007-726 o If the reactor is in operation, walk-down of the accessible areas to inspect for damaged confinement will
be performed
o Perform a building leak-rate test prior to the next scheduled reactor startup.
The TSR Section 3.1.1 (Table 3.1.1-1) response times for nuclear instrumentation are reduced by 2 ms to
account for uncertainty in the RCCC release time measurenient.
The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the
RTC-USQ-2008-137 RCCC release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for DOP-7.1.9
depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized).
OMM-7.3.13.1.2
ATR Complex- Verify that M-10 is the running ECP during power operations and for 30 minutes OMM-7.3.13.1.37
USQ-2009-320 following power operations. DOP-7.1.4
RP-0020
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CRD-1 PISAs With Active Interim Controls

Implementation |
PISA Interim Control(s
s) Method
To ensure that facility operations remain within the safety basis analysis:
Heavy-facility-loads handling is allowed in the ATRC bay a) with two bulkheads with pressurized air
seals isolating the irradiated fuel storage section of the ATR canal from the load handling; or b) with
one bulkhead with dual, independent pressurized air seals isolating the irradiated fuel storage section
and implementation of the following surveillances. The ATRC canal bulkhead can be used as one of
the isolating bulkheads.
RP-0630
Cask and heavy-load handling is allowed at the CTS a) with two bulkheads with pressurized air seals RP-1238A
isolating the irradiated fuel storage section; or b) with one bulkhead with dual, independent RP-1238C o
pressurized air seals isolating the irradiated fuel storage section and implementation of the following RP-2942
surveillances. DOP-4.10.1.9
Cask and heavy-load handling is allowed in the ATR canal with one bulkhead with dual, independent DOP-4.10.1.17
pressurized air seals isolating the irradiated fuel storage section from the load handling area and DOP-4.10.2.17
implementation of the surveillances. DOP-4.10.2.18
Dual. independ +red soal bulkhead " ) DOP-4.10.2.8
WHOIGmOINQQWIAMH ual, mdepen ent pressurized seal bu ead surveillances: Uowl&-m.w
SAFETY EVALUATION The following initial and periodic checks of seal performance shall be performed: DOP-4.8.11
REPORT Addendum DOP-4.8.62
Upon installation, verify acceptable leakage into the gap between the dual seals on the DOP-4.8.64
isolation bulkhead. DOP-4.20.4.3
) ) L . ATRC OP-4.2
At the beginning of lift operations and each 24 hours thereafter during lift operations, and
visually check for excessive leakage of air from each seal (e.g., bubbles and other ATRC SED .
abnormal conditions, such as the detection of excessive air flow). caution
tagged to prevent
At the beginning of lift operations and each 24 hours thereafter during lift operations, movement
verify the inflation pressure of each seal is within normal range using the pressure gauge and
installed for that purpose. This pressure shall be compared with the indicated pressure of ICARE 43461
the down-stream pressure regulator gauge for anomalous differences.
All other seal manufacturer surveillance recommendations (inspections, shelf and service
life, etc.) are to be implemented. \
(See TEV-284, Rev. 1 available on EDMS for complete details).
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CRD-1 PISAs With Active Interim Controls

. Implementation
PISA Interim Control P
ontrol(s) Method
Interim controls: Primary coolant pH shall be =5.0 but <5.4.
Applicability: POWER OPERATION
ACTIONS:
CONDITION REQUIRED ACTION COMPLETION TIME
A. PCSpH: A.1 Restore pH. 8 Hours
24.9but <5.0 OR
1R — ——A2-1—Verify reactor scram: -
>54but <5.5 AND
A.2.2 Maintain PCS flow. | Until SR 4.5.1.2 cooling
time is met
B. PCSpHas B.1 Verify reactor scram. IMMEDIATELY O%%&N%Huwwwu
ATR Complex- Mﬁmnm%% 2of | AND RP-0018
USQ-2009-631 <ampl B.2 Maintain PCS flow. | Until SR 4.5.1.2 cooling RP-0021
ples taken at .
<30 minute AND time is met RP-1200A
. N . RP-1243A
intervals: B.3 For low pH, verify the Prior to reuse of affected RCRAUX.3
<4.9 presence of the FUEL ELEMENTS for
OR specified oxide on POWER OPERATION
- affected FUEL
>3.5 ELEMENTS <1.0 mil
for planned operation.
SURVEILLANCE REQUIREMENTS: .
SR # SURVEILLANCE REQUIREMENT _ FREQUENCY
4.35.1 Verify pH by analysis Each Shift
4352 Verify recycled FUEL ELEMENTS Prior to reuse of recycled
have NOT been exposed to pH < 4.9 FUEL ELEMENTS in
POWER OPERATION

during POWER OPERATION
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CRD-1 PISAs With Active Interim Controls

. Implementation
PISA Interim Control(s) Method

“an interim control is required to ensure that Condition 4 events do not result in Significant fuel

damage or that an accident-specific radiological analysis be performed (without reliance on the
ATR Complex- a<.mo:.mao.z system mw.asmv if ama.m.nma m:o_. damage is postulated. The follow additional acceptance B
USQ-2009-714 criterion is to be applied to Condition 4 accident analyses: CTR-36, Orm:.?.x. For

. ) o o ) The ATR Operational
"For Condition 4 postulated accidents, initiated by a seismic event, new or revised Safety Board”

accident analyses implemented into the safety basis shall demonstrate that potential fuel
damage is bounded by existing safety basis analyses." “
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1.0 Purpose:
The purpose of this calculation is to determine the

demonstrated accuracy of the instrumentation covered by this

calculation for the development of the limiting
operations.

2.0 Assumptions / Requirements:

2.1 Assumptions:

conditions of

2.1.1 The only uncertainties associated with the RDAS and
WPC computers are those due to the input/output cards
and the reading uncertainty. No significant
uncertainty is introduced by the calculations within

the RDAS and WPC computers.
2.1.2
2.2 Requirements:

2.2.1 NONE
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3.0 Definitions and Abbreviations:

Definitions and abbreviations used in this calculation are as
follows: '

Ab - Acceptance Band (the range of values around the correct
value determined to be acceptable without recalibration)

Aa - Accident Accuracy

Aas - Combined Accident and Seismic Accuracy

Adbe - Design Basis Event Accuracy

AL - Analytical Limit

As - Post Seismic Accuracy

ATE - Temperature Effect at Accident Conditions

Cs - Calibration Span

DE - Drift Inaccuracy

DMM - Digital Multimeter

e - Normal Accuracy (the total error of the instrument; it

includes measurable and unmeasurable uncertainties for the
required environmental and process conditions)

€n - Normal Measurable Accuracy (the total measurable error of
the instrument in its normal operating environment)

FS - Full Scale

Hc - Head Correction of pressure exerted by the column of water
" in the tubing between the sensing point and transmitter

ICR - Input Measuring and Test Equipment Reading Inaccuracy
ICT - Input Measuring and Test Equipment Calibration Inmaccuracy
INDR - Indicator Reading Error
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3.0 Definitions and Abbreviations (Continued):

Lco - Limiting Condition of operation. Technical Specification
term.

LADb - Loop Acceptance Band (the range of values around the
correct value determined to be acceptable without
recalibration)

Loca - Loss of Coolant Accident

M - Margin (The Difference Between the Actual Instrument
Setpoint and the Calculated Setpoint)

M&TE - Measuring and Test Equipment

N/A - Not Applicable

N/R - Not Required

NTE - Temperature Effect in the Maximum/Minimum Abnormal
Temperature Ranges

OCR - Output Measuring and Test Equipment Reading Inaccuracy

oCT - Output Measuring and Test Equipment Calibration Inaccuracy

PRCS - Process Error

PSE - Inaccuracy Due to Power Supply Variations

RAD - Inaccuracy due to Accident Radiation exposure

RDAS ATR Reactor Data Acquisition System

Re - Repeatability or Reference Accuracy, as applicable

RND - Inaccuracy Due to Normal Radiation Dose Between
Calibration

SE - Inaccuracy Following a Seismic Event

SEC - Span Error Correction Uncertainty

SPE - Static Pressure Effect Due to Effects of Operating

Pressure
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3.0 Definitions and Abbreviations (Continued):

TLU

TLUn

TSP

URL

WL

Total Loop Normal Accuracy (the total error of the loop;
it includes measurable and unmeasurable uncertainties for
the required environmental and process conditions)

Total Loop Normal Measurable Accuracy

(the total measurable error of the loop in its normal
operating environment)

Trip Setpoint

Upper Range Limit

Vibration Effect

Waterleg Uncertainty
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4.0 References:

Ref# App# Reference

1

10

11

12

13

ANSI/ISA-67.04.01-2000, "Setpoints for Nuclear Safety-
Related Instrumentation."

TSA-RP67.04.02-2000, "Methodologies for the Determination
of Setpoints for Nuclear Safety-Related Instrumentation.”

Procedure MCP-2374, Rev. 10, "Analyses and Calculations”

Upgraded Final Safety Analysis Report, Chapter 7.6.5 and
Tables 7.2-2 and 15.0-2

Technical Safety Requirements, Section 3.3.1.1

Drawing 414577, sheets 3 through 7, “Flow Diagram - Primary
Coolant System”

Drawing 427097, Rev.C, “ATR Water Power Calculator Channel
1 & 2 Inlet Temperature Installation Wiring Diagram”

Drawing 427098, Rev.B, "“ATR Water Power Calculator Channel
3 & 4 Inlet Temperature Installation Wiring Diagram”

Drawing 427099, Rev.B, “ATR Water Power Calculator
Quadrant 1 & 2 Outlet Temperature Installation Wiring
Diagram”

Drawing 427100, Rev.B, “ATR Water Power Calculator
Quadrant 3 & 4 Outlet Temperature Installation Wiring
Diagram”

Drawing 427101, Rev.C, “ATR Water Power Calculator Reactor
Total Outlet Temperature Installation Wiring Diagram”

Drawing 427102, Rev.E, “ATR Water Power Calculator
Quadrant 1 & 2 Flow Installation Wiring Diagram”

Drawing 427103, Rev.E, “ATR Water Power Calculator
Quadrant 3 & 4 Flow Installation Wiring Diagram”
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4.0 References (Continued):

Ref# App#

14

15

16

17

18

19

20

21

22

23

24

25

26

Reference

Drawing 427104, Rev.6, “ATR Water Power Calculator WPC#l &
WPC#2 - Water Power Installation Wiring Diagram”

Drawing 427105, Rev.A, “ATR Water Power Calculator WPCH#1 &
WPC#2 — Differential Temp. Installation Wiring Diagram”

Drawing 427106, Rev.4, “ATR Water Power Calculator Total
Flow Installation Wiring Diagram”

Procedure DOP 2.7.40, Rev. 14, “ATR Water Power Calibration
Check and Calibration WPC-1 and WPC-2"

Procedure DOP 2.7.42, Rev. 14, “Primary Power Calculation
System Recorder and Flow Transmitter Calibration”

EDF TRA-ATR-1212, “ATR Flow Measurements Orifice
Uncertainty Study and Analysis

EDF TRA-ATR-1236, “Technical Bases for Updated ATR Initial
Conditions Limiting Conditions for Operation for Action
Levels and Action Completion Times”

Foxboro Product Specifications, PSS-2A-1A3 E, “823DP
Intelligent d/p Cell Transmitter”

Excerpt from Azonix manual for RT41 Temperature Input Card

Azonix General Purpose Input/Output Board GIO Series
Data Sheet

Neff Instrument, “System 470 Function Card Specs”

Fmail from Lou Lang of Neff Instrument Corp. to George
Washburn of Bechtel dated 10/12/2004, “Specs from Neff”

Drawing 446882, Sh. 1, 2 & 3,”RDAS Analog Signal
Terminations”
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4.0 References (Continued):
Ref# App# Reference
27 F Acopian Power supply data sheet
28 G Wallace & Tiernan Series Digital Pressure Gauge data sheet
29 H “Features and Specifications, Molytek 2702

and 3702 Recorders,” Rev. 03302004
30 I Fluke 701/702 Documenting Process Calibrator Data Sheet

31 Drawing 128489, Sh. 1 & 2, Rev. F, "“ATR PPS Temperature
Element and Root Valve (Pressure) Arrangement” ‘

32 Drawing 121203, Rev. 16, "“Process Control-Instrumentation
Mechanical Layout-Sheet 27

33 Drawing 120893, Rev. 21, “Primary Coolant System Piping-
Sections”
34 Drawing 433700, Rev. B, “ATR Process Control Main Floor

Instrument Locations”

35 J Email from Tony Wilson of INEEL to George Washburn of
Bechtel dated 12/20/2004, “WPC”

36 Drawing 433701, Rev. C, “ATR Process Control First
Basement Instrument Locations” :

37 K . Azonix DC Voltage and DC Current Input Channels (PAL
Series) Data Sheet

38 L. . Vishay Bulk Metal Foil Technology High-Performance
Aerospace and Instrumentation Resistors

39 M ATR Surveillance Data Report, dated 01-04-05, Cycle 133B-1,
Page 11, “REACTOR THERMAL HISTORY (MAIN WPC)”

40 N “"ATR WPC Sensitivity Iterations”

41 P RTD Tables, “Supplement 2 100Q Platinum RTD-0.00390
Coefficient, Temperature in °F
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5.0 Design Input Data:

5.1 Loop Function:

The function of water power calculator system is to provide
the total reactor power and the power of the four quadrants to
the RDAS. This input is then used for the thermal power
constraint of the reactor lobe powers.

5.2 Loop Component List:
Loop Identifier: WPC #1, #2

Locations given here are to provide a general location within the
plant and are not intended to provide an exact position. ‘

Device ID# panel Ref. ELl. Ref. Coord Ref .
TE-1-1A Local 9 607 31 D5 31
TE-1-2A Local 9 60’ 31 D5 31
TE-1-32 Local 10 60’ | 31 D5 31
TE-1-4A Local 10 60" 31 D5 31
TE-1-5A Local 11 79 33 J6 33
TE-1-1B Local 7 60’ 31 D5 31
TE-1-2B Local 7 60" 31 D5 31
TE-1-3B Local 8 607 31 ES 31
TE-1-4B Local 8 60" 31 E5 31
FE-1-1 Local 32 517 3~ 32 | D4 32
FE-1-2 Local 32 517 3~ 32 D4 32
FE-1-3 Local 32 51+ 3~ 32 D6 32
FE-1-4 Local 32 51¢ 3* 32 D6 32

FT-1-1 Local 12 42 32 C5 32





Idaho National Engineering and Environmental Laboratory 412.09 (09/03/2002 — Rev. 07)
Identifier: 5465
Revision: 0

Page: 13 of 141

5.0 Design Input Data:

5.2 Loop Component List (cont.):

Dévice ID# Panel Ref. El. Ref. Coord Ref.
FT-1-2 Local 12 42" 32 C5S 32
FT-1-3 Local 13 427 32 C5 32
FT-1-4 Local 13 42 32 C5 32
FRS-1-1 R1 12 98’ 34 D2 34
FRS-1-2 R1 12 98’ 34 D2 34
FRS-1-3 R1 13 98" 34 D2 34
FRS-1-4 R1 13 98" 34 D2 34
FRS-1-5A R1 12 98’ 34 D2 34
FRS-1-A R1 12 98" 34 D2 34
FRS-1-B R1 12 98- 34 D2 34
FRS-1-C R1 13 98’ 34 D2 34
FRS-1-D R1 13 98¢ 34 D2 34
FRS-1-5 R1 12 98’ 34 D2 34
TRS-1-11 R1 9 98’ 34 D2 34
TRS-1-12 R1 9 98" 34 D2 34
TRS-1-13 R1 10 98" 34 D2 34
TRS-1-14 R1 10 98’ 34 D2 34
TRS-1-21 R1 S 98’ 34 D2 34
TRS-1-22 R1 9 98" 34 D2 34
TRS-1-23 R1 10 98’ 34 D2 34

TRS-1-24 R1 10 98’ 34 D2 34
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5.0 Design Input Data:
5.2 Loop Component List (cont.):
Device ID# Panel Ref. El. Ref. Coord Ref.
TRS-1-17 R1 11 98’ 34 D2 34
TRS-1-18 R1 7 S8’ 34 D2 34
TRS-1-20 R1 7 98’ 34 D2 34
TRS-1-27 R1 11 98" 34 D2 34
WRS-1-1 R1 14 88” 34 D2 34
WRS-1-2 R1 14 98’ 34 D2 34
WRS-1-3 R1 14 98’ 34 D2 34
WRS-1-4 R1 14 98’ 34 D2 34
WRS-1-5A R1 14 98’ 34 D2 34
WRS-1-A R1 14 98’ 34 D2 34
WRS-1-B R1 14 98- 34 D2 34
WRS-1-C R1 14 98’ 34 D2 34
WRS-1-D R1 14 98’ 34 D2 34
WRS-1-5 R1 14 98’ 34 D2 34
DTRS;l—l R1 15 98- 34 D2 34
DTRS-1-2 R1 15 58' 34 D2 34
DTRS-1-3 R1 15 98" 34 D2 34
DTRS-1-4 R1 15 98’ 34 D2 34
DTRS-1-5 R1 15 98’ 34 D2 34
DTRS-1-A R1 15 98" 34 D2 34
DTRS-1-B R1 15 o8~ 34 D2 34
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5.0 Design Input Data:
5.2 Loop Component List (cont.):
Device -ID# . Panel Ref. El. Ref. Coord Ref.
DTRS~1-C R1 15 98" 34 D2 34
DTRS-1-D’ R1 15 98" 34 D2 34
DTRS-1-E R1 15 98’ 34 D2 34
WPC-1 WPC 16 797 36 El 36
Cabinet
WPC-2 WPC 16 79’ 36 El 36
Cabinet
RDAS Room 14 98’ 34 Cl 34

110
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5.3 Existing Range and Setpoint:
Loop Identifier: WEC

Range: 0 to 350 Mwt (total)
0 to 100 Mwt (per guadrant)

References: 18

Notes:

1) There are no TSR setpoints associated with these loops. This
calculation will provide total loop uncertainties for use in
validating existing TSR Action statements/LCOs and verify loop
_calibration tolerances are within the TSR LCO requirement.
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5.0 Design Input Data (Continued):
5.4 Component Data:
COMPONENT: TE-1-1A,2A,3A,43,5A,1B,28B,3B,4B
MANUFACTURER/MODEL: Pt100 RTD
REF#: 20 NOTE(S): N/A
INSTRUMENT RANGE: N/A REF#: N/A NOTE(S): 1
INPUT RANGE: N/A OUTPUT RANGE: N/A
OVERRANGE LIMIT: N/A REF#: N/A NOTE(S): 2
MIN/MAX ABNORMAL TEMP: N/A ACCIDENT TEMP: N/A
REF# N/A NOTE(S) : N/A
Instrument No.: TE-1-1A,2A,3A,4A,5A,1B,2B,3B,4B
TYPE VALUE - ohms NOTE
RA 0.1 1
Ab _ N/A 2

Notes:
1. Reference 20, Appendix B, page 3

2. Input and output values will be derived from RTD tables when
required. '
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT TE-1-1A,2A,3A,4A,5A,1B, 2B, 3B, 4B

1

Per Reference 20, the RTD’s accuracy is *0.1 ohms or +0.45 °F
of reading; Thus.

RA = % 0.45 °F = = 0.1 ohms

Since the RTD is not calibrated there is no acceptance band.
Thus, '

Ab = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:
COMPONENT: FE-1-1,2,3,4
MANUFACTURER/MODEL: orifice plate REF#: 19 NOTE(S): N/A

INSTRUMENT RANGE: N/A REF#: N/A NOTE(S): N/A

INPUT RANGE: 0 — 16000 gpm OUTPUT RANGE: 0 — 570"wc
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): 1
MIN/MAX ABNORMAL TEMP: N/A ACCIDENT TEMP: N/A
REF# N/A NOTE(S): N/A
Instrument No.: FE-1-1,2,3,4

TYPE VALUE - “wc NOTE

RA 10.8"wc 1

Ab N/A 2

Notes:

1. Input range extracted from Reference 18 calibration data for
the quadrant flow recorders. Output range extracted from
Reference 18 calibration data for the quadrant flow
transmitters.
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT FE-1-1,2,3,4
1 per Reference 19, the orifice accuracy is *1.9%. The accuracy

will be applied to the full range for conservatism; Thus,

RA = #0.019 x 570 “wc
RA = = 10.8 “wc

The ratio of “wc developed by the orifice plate to actual gpm
is not constant over the elements range.

2 Since the orifice is not calibrated there is no acceptance
band. Thus,

Ab = N/A
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5.0 Design Input Data (Continued):

5.4 Component Data:

COMPONENT: FT-1-1,2,3,4

MANUFACTURER/MODEL: Foxboro 823 DP REF#: 20 NOTE(S): N/A

INSTRUMENT RANGE: 0 - 750 “wc REF#: 21 NOTE({S): N/A

::;;;;;::::g;;:.—_==:===0=:_';‘7=(.)—_=“:;;::==:::::::::():[;;P:;T‘z===:G:—_E=:===4:-.:—:_—_2:O=TH:A==
OVERRANGE LIMIT: 600 psig REF #: 18,21 NOTE(S): N/A

CMIN/MAX ABNORWAL TENF: 40/125 °F  ACCIDENT TEWP: N/A
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5.0 Design Input Data (Continued):

5.4 Component Data (Continued):

Instrument No.: FT-1-1,2,3,4
TYPE VALUE NOTE
“wc

RA 0.64 1

DE 1.14 2
NTE 0.74 3
SPE 1.11 16
SEC N/A 4
PSE Negligible 6
RND N/A 7
Icr 0.4 8
ICR N/A 9
ocCT N/A 10
OCR N/A 10

Ab 0.64 11

SE N/A 12
RAD N/A 13
ATE N/A 17
PRCS N/A 15

VE Negligible 18

WL N/A 14
INDR N/A 5
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT: FT-1-1,2,3,4
1 Per References 21, the transmitter has an accuracy of

0.1% of calibrated span, including linearity, hysteresis and
repeatability. Per References 12 and 13, the transmitter mAdc
output is shunted by a 50 ohm resistor to obtain a 0.2 - 1vdc
output. The resistor has an accuracy of 0.05% per Reference
20. The transmitter and resistor accuracies are combined by
the SRSS method to obtain the total reference accuracy. Thus,

RA = +(0.1%% + 0.05%%)Y? x 570 “wc
RA = +0.64 “wcC
2 Per Reference 21, the transmitter has a drift of *0.1% of the

reference span over a six-month period. The reference span is
defined by Reference 21 as 500 “wc. The transmitter is
calibrated annually. For conservatism the specified drift
uncertainty will be doubled and applied to the calibrated span.

Thus,

DE = *#0.1% x 570 “wc x 2
DE = #1.14 “wcC

3 Per Reference 21, the transmitter has a normal ambient
temperature effect of *0.2% of the reference span or +0.2% of

the maximum span per 100° F ambient temperature change. The
effect can be calculated to be +0.2% of the calibrated span
using linear regression. Per Reference 4, the normal ambient

temperature for Accessible areas is 70°F to 105°F. Per
Reference 4, the abnormal ambient temperature for Accessible

areas is 40°F to 125°F. For conservatism, the largest change in
ambient temperature can occur when lowest abnormal temperature
is reached after calibrating the instrument at the highest

normal temperature (65°F change in ambient temperature). Thus,

NTE = +0.2% x 570 x 65°F/100°F
NTE = +0.74 “wc
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT : Fr-1-1,2,3,4
4 Per Reference 21, the span error is included with the static
pressure effect. Thus,
SEC = N/A
5 There is no indicator reading error associated with a
transmitter. Thus,
INDR = N/A
6 Per Reference 21, the power supply effect the transmitter is

less than 0.005% of output span per volt of power supply
variation. Per Reference 27, the power supply specification
provides an output voltage variation of * 0.1% for load

variations and 0.05% for line voltage variations. Therefore
the power supply effect on the accuracy of the transmitter loop
is;
PSE = + ((0.05% + 0.1%)x 24Vdc) X 0.005% x 570 “wc
PSE = + 0.001 “wc
PSE = Negligible

7 Reference 21 does not specify normal radiation effect. Per

Reference 4, the worst case dose rate is 10 mR/hr. For an
equipment life of 20 years this would give a total dose of 1.75
% 10° if the dose OF 1.75 X 10% is amortized linearly over 20
years, the dose between calibrations would be:

12 months =+ (20 x 12) = 0.05 x 1.75E3 = 8.75E1l RADS

Chronic radiation effects will be corrected by the periodic
(12 months) calibration of the loop. Thus,

RND = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT: FT-1-1,2,3,4
8 Per References 20, and 28 the input M&TE is a W&T Model 665-
D/030, which has an accuracy of *0.05% of full M&TE scale.
Thus,
ICT = £ 0.0005 x 800 “wc
ICT = + 0.4 “wcC
9 The W&T 665-D/030 is a digital instrument and there will be no

reading error. Therefore,
ICR = N/A
10 Per Reference 18 no output M&TE is used. Thus,

OCT = N/A
OCR = N/A

11 The acceptance band should be selected to equal the
manufacturer's accuracy. Thus,

Ab = RA
Ab = * 0.64 “wc

12 The WPC is not required during or post seismic event. Thus,
SE = N/A

13 The WPC is not required during or post accident conditions.

Thus,
RAD = N/A
14 Since both sensing lines are at the same elevation at the

orifice plate, it is not a consideration. Thus,

WL = N/A
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT: FT-1-1,2,3,4

15

16

17

18

Since the transmitter is measuring the process there are no
uncertainties in the process that will introduce any error.

PRCS = N/A
Per Reference 21, the static pressure effect is + 0.4% of

the maximum span per 1000 PSI. Per Reference 4, the reactor
pressure is a nominal 370 PSI. Thus,

SPE
SPE

+(0.4% x 750 “wc) x 370 PSI/1000 PSI
+1.11 “wc

This transmitter is not subjected to any accident condition
ambient temperatures that are not already addressed under the
normal temperature effects. Thus,

ATE = N/A

Per Reference 21, the vibration effect is 0.1% of reference
span for acceleration up to 30 m/s? (3 g). Per Reference 4,
accessible area vibration will not exceed 0.05g. This is a
small fraction of the tested acceleration and is negligible.
Thus,

VE = N/A
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5.0 Design Input Data (Continued):

5.4 Component Data:

COMPONENT: WPC-1,2 (RT41)

MANUFACTURER/MODEL: Azonix/RT41 (temp. input card)

REF#: 22 NOTE(S): N/A
INSTRUMENT RANGE: N/A REF#: N/A NOTE(S): 1
INPUT RANGE: N/A OUTPUT RANGE: N/A
OVERRANGE LIMIT: N/A REF#: 22 NOTE(S): 2
MIN/MAX ABNORMAL TEMP: N/A ACCIDENT TEMP: N/A
REF# N/A NOTE(S): N/A
Instrument No.: RT41
TYPE VALUE - ohms NOTE
RA 0.004 1
Ab 0.004 2
ICT10w 0.0005 3
ICThigh A 0.0015 3
ICR N/A 4
INDR 0.001 5

Notes:

1. One channel used for each of the following: TE-1-1a, 2A, 33,
4A, 5A, 1B, 2B, 3B, 4B

2. Input and output values will be derived from RTD tables when
required.





Ildaho National Engineering and Environmental Laboratory 412.09 (09/03/2002 — Rev. 07
Identifier: 5465

Revision: O

Page: 28 of 141
5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT WpC-1,2 (RT41)
1 Per Reference 22, the RT41 channel accuracy is +0.004 ohms or
+0.02 °F of reading; Thus.
RA = = 0.02 °F = £ 0.004 ohms
2 The acceptance band should be selected equal to the

manufacturer's accuracy. Thus,

Ab = RA
Ab = * 0.004 ohms

3 Per References 17 & 35 the input M&TE are precision 100 and 300
ohm resistors, calibrated to 5 parts per million. From
Reference 41 the change in resistance of the RTD per degree of

temperature change is 0.22Q/F°. Thus,

ICTiow = £(0.0005Q /0.22Q/F°)
ICTioy = +0.002 F°
TCTiow = +0.0005Q

ICThigh = +{(0.0015Q /0.22Q/F°)
ICThigh = +0.007 F°
ICThign = *0. 00158

4 The resistors have no reading error. Therefore,
ICR = N/A
5 The WPC has a display that shows three places past the decimal

point and is used during card calibration. The reading error
is taken to % the value of the last digit. Thus

INDR = + 0.001 Q = +0.005 F°
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5.0 Design Input Data (Continued):

5.4 Component Data:

COMPONENT: WPC-1,2 (PAI3 input)

MANUFACTURER/MODEL: Azonix/PAI3 (input portion of card)
REF#: 17 NOTE(S): N/A

INSTRUMENT RANGE: -1 to +1 Vdc REF#: 37 NOTE(S): 1
INPUT RANGE: 0.2 to 1.0 vdc OUTPUT RANGE: N/A
OVERRANGE LIMIT: N/A REF#: 18,17 NOTE(S): 2
MIN/MAX ABNORMAIL TEMP: N/A ACCIDENT TEMP: N/A
REF# N/A NOTE(S): N/A
Instrument No.: PAI3
TYPE VALUE - Vvdc NOTE
RA 0.00004 1
Ab 0.00004 2
ICT negligible 3
ICR N/A 3
INDR 0.0001 4

Notes:

1. One channel used for each of the following: FT-1-1, FT-1-2

FT-1-3, FT-1-4

2. Input from transmitter is 0.2 to 1.0 Vdec. Card calibration is
-0.5 to 0.5 Vdc.
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT WPC-1,2 (PAI3 input)
1 Per Reference 37, the PAI3 channel accuracy is #0.002% for a
span of -1 to 1 Vdc; Thus.
RA = + 0.002% x 2 Vdc
RA = * 0.00004 vdc / 0.8 Vdc span
RA = + 0.005% of span
RA = *+ 0.00004 Vvdc
2 The acceptance band should be selected equal to the

manufacturer's accuracy. Thus,

Ab = RA
Ab = ¥ 0.00004 vdc

3 Per Reference 37 the input M&TE EDC Model CR103 has an accuracy
of 0.005% plus 30 micro volts of setting. Thus,

ICT = +{0.005% x 0.5 vdec) + 0.00003 vdc
ICT = #0.00006 Vdc

ICT = insignificant

ICR = N/A

4 The WPC has a display that shows four places past the decimal
point and is used during card calibration. The reading error
is taken to + the value of the last digit. Thus

INDR = * 0.0001 vdc
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5.0 Design Input Data (Continued):

5.4 Component Data:

COMPONENT: WPC-1,2 (GIO4 output)

MANUFACTURER/MODEL: Azonix/GIO4 (output portion of card)
REF#: 17 NOTE(S) : N/A

INSTRUMENT RANGE: 0 - 20 mAdc REF#: g;%_ NOTE(S) : N/A
INPUT RANGE: N/A OUTPUT RANGE: 0 - 20 mAdc
OVERRANGE LIMIT: N/A REF#: 18,17 NOTE(S): N
MIN/MAX ABNORMAL TEMP: N/A ACCIDENT TEMP: N/A
REF# N/A NOTE(S): N/A
Instrument No.: GIO4
TYPE VALUE - mAdc NOTE
RA 0.02 1
Ab 0.02 2
ICT N/A 3
ICR N/A 3
OoCT 0.011 4
OCR N/A 4

Notes:

1. Output to recorders from GIO4 card is 0 to 20 mAdc. Card
calibration is 5 to 15 mAdc.
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT WPC-1,2 (GIO4 output)

1

Per Reference 23, the GIO4 channel accuracy is #0.1% for a span
of 0 to 20 mAdc; Thus.

RA =+ 0.1% x 20 mAdc
RA = = 0.02 mAdc

The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = + 0.02 mAdc

Per Reference 17 there is no input M&TE. Thus,

ICT
ICR

N/A
N/A

Per References 17 and 30, a Fluke 702 calibrator with an
accuracy of *0.025% of reading plus 0.025% of full calibrator
scale (30.000 mAdc) will be used. For conservatism the reading
will be assumed to be full scale. In order to minimize OCR,
the M&TE has a digital readout. Thus,

OCT = *= {(0.00025 x 15 mAdc) + (0.00025 x 30 mAdc)
OCT = = 0.011 mAdc

OCT = # 0.011 mAdc / 20 mAdc = * 0.06% of span
OCT = + 0.011 mAdc

QCR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: FRS-1-1,2,3,4,A,B,C,D

MANUFACTURER/MODEL: Molyvtek Recorder Model 2702

REF#: 18 NOTE (S) : N/A
INSTRUMENT RANGE: 0 - 1 Vdc REF#: 29 NOTE(S): N/A

" INPUT RANGE: 0 - 20 mAdc (0-1vdc)  OUTPUT RANGE: 0 - 16000 gpm
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.: FRS-1-1,2,3,4,A,B,C,D
TYPE VALUE - gpm NOTE
RA 16 1
DE N/A 2
ICT N/A 5
ICR N/A 5
ocT N/A 6
OCR N/A 6
INDR 1 7
Ab 16 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT FRS-1-1,2,3,4,A,B,C,D
1 Per Reference 29, the Molytek Recorder accuracy is *0.1% of
full scale range in volts.
RA = #0.001 x 1vdc = x0.001 vdc
RA = +#0.001 x 20 mAdc = 20.02 mAdc
RA = +0.001 x 16000 gpm
RA = + 16.0 gpm
2. Per Reference 29, no long-term drift is given and it is assumed

to be included in the reference accuracy. Thus
DE = N/A

3 The recorder is located in a mild environment. Therefore
accident temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = + 16.0 gpm

5. Per Reference 18, The WPC will be used. However, since the WPC
is part of the lcop,

ICT
ICR

N/A
N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT FRS-1-1,2,3,4,A,B,C,D
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = OCR = N/A
7 The recorder has a five digit readout. The reading error is

taken to * the value of the last digit. Thus

INDR = = 1.0 gpm

8 The recorder is not required to function during or post seismic
event. Therefore

SE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:
COMPONENT: FRS-1-5A,5

MANUFACTURER/MODEL: Molytek Recorder Model 2702

REF#: 18 NOTE(S): N/A

INSTRUMENT RANGE: 0 - 1 Vdc  REF#: 29  NOTE(S): N/A

T oweuT mANGE: O . 20 mAde (0-1Vac)  OUTPUT RANGE: 0 - 64.0 Kgom
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S) : N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S) : N/A

Instrument No.: FRS-1-5A,5 »

TYPE VALUE - gpm NOTE
RA 64 1
DE N/A 2
ICT N/A 5
ICR N/A 5
ocT N/A 6
OCR N/A 6
INDR 100 7
Ab 100 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT FRS-1-5A,5
1 Per Reference 29, the Molytek Recorder accuracy is *#0.1% of
full scale range in wvolts.
RA = #0.001 x 1vdc = x0.001 vdc
RA = #0.001 x 20 mAdc = *0.02 mAdc
RA = +#0.001 x 64000 gpm
RA = = 64.0 gpm
2. Per Reference 29, no long-term drift is given and it is assumed

to be included in the reference accuracy. Thus
DE = N/A

3 The recorder is located in a mild environment. Therefore
accident temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

~Ab = RA
Ab = +* 64.0 gpm

Per Note 7 the smallest scale division is 100 gpm. Therefore
Ab is rounded up to the nearest discernable reading.

Ab = + 100 gpm

5. Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

IcT N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT FRS-1-5A,5
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = OCR = N/A
7 The recorder has a three digit readout displaying Kgpm. The

reading error is taken to * the value of the last digit. Thus

INDR = = 100 gpm

8 The recorder is not required to function during or post seismic
event. Therefore

SE = N/A





Idaho National Engineering and Environmental Laboratory 412.09 (09/03/2002 — Rev. 07)
Identifier: 5465

Revision: 0

Page: 39 of 141

5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT : DTRS—l—l,Z, 3,4,5,A,8B,C,D,E

MANUFACTURER/MODEL: Molytek Recorder Model 2702

REF#: 18 NOTE(S): N/A

INSTRUMENT RANGE: 0 - 1 vdc REF#: 29 NOTE(S) : N/A

| INPUT RANGE: 0 - 20 mAdc (0-1Vde)  OUTPUT RANGE: 0 - 60.0 F°
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.: DTRS-1-1,2,3,4,5,A,B,C,D,E
TYPE VALUE - F° NOTE
RA 0.06 1
DE N/A 2
ICT N/A 5
ICR N/A 5
OCT N/A 6
OCR N/A 6
INDR 0.1 7
Ab 0.1 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT DTRS-1-1,2,3,4,5,A,B,C,D,E

1

Per Reference 29, the Molytek Recorder accuracy is *0.1% of
full scale range in volts.

RA = #0.001 x 1vdc = %0.001 Vdc
RA = +0.001 x 20 mAdc = *0.02 mAdc

RA = +0.001 x 60 F°
RA = # 0.06 F°

Per Reference 29, no long-term drift is given and it is assumed
to be included in the reference accuracy. Thus

DE = N/A

The recorder is located in a mild environment. Therefore
accident temperature and radiation effect are not applicable

ATE = RAD = N/A

The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab RA
Ab = = 0.06 F°

Per Note 7 the smallest scale division is 0.1 F°. Therefore Ab
is rounded up to the nearest discernable reading.

Ab = = 0.1 F°

Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT
ICR

N/A
N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT DTRS-1-1,2,3,4,5,A,B,C,D,E
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = OCR = N/A
7 The recorder has a three digit readout. The reading error is

taken to * the value of the last digit. Thus

INDR = * 0.1 F°

8 The recorder is not required to function during or post seismic
event. Therefore

SE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: TRS-1-11,12,13,14,21,22,23,24

MANUFACTURER/MODEL: Molytek Recorder Model 2702
REF#: 18 NOTE(S): N/A

INSTRUMENT RANGE: 0 - 1 Vdc " REF#: 29 NOTE(S): N/A

INPUT RANGE: 0 - 20 mAdc (0-1Vdc) OUTPUT RANGE: 0 - 200.0 F°
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): N/A

MIN/MAX ABNORMAI, TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.:
TRS-1-11,12,13,14,21,22,23,24
TYPE VALUE - F° NOTE
RA ‘O .2 1
DE N/A 2
Ict N/A 5
ICR N/A 5
ocT N/A 6
OCR N/A 6
INDR 0.1 7
Ab 0.2 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT TRS-1-11,12,13,14,21,22,23,24
1 Per Reference 29, the Molytek Recorder accuracy is *0.1% of
full scale range in volts.
RA = +#0.001 x 1vdc = #0.001 vdc
RA = #0.001 x 20 mAdc = +0.02 mAdc
RA = #0.001 x 200 F°
RA = 0.2 F°
2. Per Reference 29, no long-term drift is given and it is assumed

to be included in the reference accuracy. Thus
DE = N/A

3 The recorder is located in a mild environment. Therefore
accident temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = + 0.2 F°
5. Per Reference 18, The WPC will be used. However, since the WPC

is part of the loop,

ICT = N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT TRS-1-11,12,13,14,21,22,23,24
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = OCR = N/A
7 The recorder has a four digit readout. The reading error is

taken to * the value of the last digit. Thus

INDR = * 0.1 F°

3 The recorder is not required to function during or post seismic
event. Therefore

SE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: TRS-1-17,18,20,27

MANUFACTURER/MODEL: Molytek Recorder Model 2702

REF#: 18 NOTE (S): N/A
INSTRUMENT RANGE: 0 - 1 vVdc REF#: 29 NOTE(S): N/A

| INPUT RANGE: 0 - 20 mAde (0-1Vde)  OUTPUT RANGE: 100 - 200.0 F°
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S) : N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.:
TRS-1-17,18,20,27
TYPE VALUE - F° NOTE
RA 0.1 1
DE N/A 2
IcT N/A 5
ICR N/A 5
oCT N/A 6
OCR N/A 6
INDR 0.1 7
Ab 0.1 4
SE N/A 8
RAD N/a 3
ATE N/A 3
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT TRS-1-17,18,20,27

1

" RA

Per Reference 29, the Molytek Recorder accuracy is *0.1% of
full scale range in volts.

RA = #0.001 x 1vdc = *0.001 vdc
+0.001 x 20 mAdc = *0.02 mAdc

RA = £0.001 x 100 F°
RA = = 0.1 F°

Per Reference 29, no long-term drift is given and it is assumed
to be included in the reference accuracy. Thus

DE = N/A

The recorder is located in a mild environment. Therefore
accident temperature and radiation effect are not applicable

ATE = RAD = N/A

The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = + 0.1 F°

Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

N/A
N/A

ICT
ICR
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT TRS-1-17,18,20,27

6

There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.

OCT = OCR = N/A

The recorder has a four digit readout. The reading error is
taken to * the value of the last digit. Thus

INDR = * 0.1 F°

The recorder is not required to function during or post seismic
event. Therefore

SE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: WRS-1-1,2,3,4,A,B,C,D

MANUFACTURER/MODEL: Molytek Recorder Model 2702

REF#: 18 NOTE(S) : N/A

INSTRUMENT RANGE: 0 - 1 Vdc REF#: 29  NOTE(S): N/A

T oueUT mANGE: O - 20 mAde (0-1VAc) | OUTPUT RANGE: O - 100.0 MW
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S) : N/A
Instrument No.: WRS-1-1,2,3,4,A,B,C,D
TYPE | VALUE - MW NOTE
RA 0.1 1
DE N/A 2
ICT N/A 5
ICR N/A 5
OCT N/A 6
OCR N/A 6
INDR 0.1 7
Ab 0.1 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT WRS-1-1,2,3,4,A,B,C,D
1 Per Reference 29, the Molytek Recorder accuracy is #0.1% of
full scale range in volts.
RA = #0.001 x 1vdc = *0.001 vdc
RA = #0.001 x 20 mAdc = *=0.02 maAdc
RA = £0.001 x 100 MW
RA =+ 0.1 MW
2. Per Reference 29, no long-term drift is given and it is assumed

to be included in the reference accuracy. Thus
DE = N/A

3 The recorder is located in a mild environment. Therefore
accident temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = + 0.1 MW

5. Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

N/A
N/A

ICT
ICR
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT WRS-1-1,2,3,4,A,B,C,D
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = OCR = N/A
7 The recorder has a four digit readout. The reading error is

taken to * the value of the last digit. Thus

INDR = + 0.1 MW

8 The recorder is not required to function during or post seismic
event. Therefore

SE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:
COMPONENT: WRS-1-5A,5

MANUFACTURER/MODEL: Molytek Recorder Model 2702
REF#: 18 NOTE(S): N/A

INSTRUMENT RANGE: (0 - 1 vdc REF#: 29 NOTE(S): N/A

INPUT RANGE: 0 - 20 mAdc (0-1vdc) OUTPUT RANGE: 0 - 350.0 Mw
OVERRANGE LIMIT: N/A REF#: 18 NOTE(S) : N/A

‘MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S) : N_/z_\
Instrument No.: WRS-1-5A,5
TYPE VALUE - MW NOTE
RA 0.35 1
DE N/A 2
ICT N/A 5
ICR N/A 5
ocT N/A 6
OCR N/a 6
INDR 0.1 7
Ab 0.4 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT WRS-1-5A,5

1

Per Reference 29, the Molytek Recorder accuracy is +0.1% of
full scale range in volts.

RA = #0.001 x 1vdc = *0.001 vdc
RA = #0.001 x 20 mAdc = *0.02 mAdc
RA = #0.001 x 350 MW

RA = £ 0.35 MW

Per Reference 29, no long-term drift is given and it is assumed
to be included in the reference accuracy. Thus

DE = N/A

The recorder is located in a mild enviromnment. Therefore
accident temperature and radiation effect are not applicable

ATE = RAD = N/A

The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = £ 0.35 MW

Per Note 7 the smallest scale division is 0.1 F°. Therefore Ab
is rounded up to the nearest discernable reading.

2b = + 0.4 MW

Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT WRS-1-54,5
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = QOCR = N/A
7 The recorder has a four digit readout. The reading error is

taken to * the value of the last digit. Thus

INDR = + 0.1 MW

8 The recorder is not required to function during or post seismic
event. Therefore

SE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: RDAS (FRS-1-1,2,3,4,A,B,C)

MANUFACTURER/MODEL: Neff Instrument / 470050

REF#: 25 NOTE(S): N/A
INSTRUMENT RANGE: 0 to 0.32 vdc REF# : gé NOTE(S): N/A

INPUT RANGE: O0- 20 mAdc (0- 0.32 vdc)OUTPUT RANGE: 0 - 16000 gpm

OVERRANGE LIMIT: N/A REF#: 18 NOTE (S) : N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.: RDAS
(FRS-1-1,2,3,4,A,B,C,D)
TYPE VALUE - gpm NOTE
RA 22.4 1
DE N/A 2
NTE N/A 9
IcT N/A 5
ICR N/A 5
OCT N/A 6
OCR N/A 6
INDR 1 7
b ' 23 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT  RDAS (FRS-1-1,2,3,4,A,B,C)
1 Per Reference 25 and 38, the RDAS input accuracy is x0.135% of

full scale range and an additional +*0.01% for the input
dropping resistor. Thus

((0.00135% + 0.0001%)%¥2 = + 0.14% of span
0.14% x 0.32 Vdc = £ .0005 vdc

0.14% x 20 mAdc = # 0.03 mAdc

0.14% x 16000 gpm

22.4 gpm

FEEEE

2. Per Reference 25, no long-term drift is given and it is assumed
to be included in the reference accuracy. Thus

DE = N/A

3 The RDAS is located in a mild environment. Therefore accident
temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = * 22.4 gpm

Per Note 7 the smallest scale division is 1 gpm. Therefore Ab
is rounded up to the nearest discernable reading.

Ab = + 23 gpm

5. Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT RDAS (FRS-1-1,2,3,4,A,B,C)
6 There is no output-calibrating instrument required and hence
oCcT and OCR are not applicable.
OCT = OCR = N/A
7 The console display system has a display that shows no places

past the decimal point. The reading error is taken to % the
value of the last digit. Thus

INDR = =+ 1.0 gpm

8 RDAS is not required to function during or post seismic event.
Therefore
SE = N/A

S Per Reference 4, the normal ambient temperature for Accessible

areas is 70°F to 105°F. Per Reference 4, the abnormal ambient
temperature for Accessible areas is 40°F to 125°F. For
conservatism, the largest change in ambient temperature can
occur when lowest abnormal temperature is reached after
calibrating the instrument at the highest normal temperature
(65°F change in ambient temperature). The affect of a 65°F
temperature delta is included in the Vendor’s reference
accuracy provided by Reference 25. Thus,

NTE = N/A





Idaho National Engineering and Environmental Laboratory 412.09 (09/03/2002 — Rev. 07)

Identifier: 5465
Revision: 0
Page: 57 of 141

5.0 Design Input Data (Continued):
5.4 Component Data:
COMPONENT: RDAS (FRS-1-5A,5)

MANUFACTURER/MODEL: Neff Instrument / 470050
REF#: 25 NOTE(S): N/A

INSTRUMENT RANGE: 0 to 0.32 Vdc REF#: 25 NOTE(S) : N/A

20 mAdc (0- 0.32 Vdc)OUTPUT RANGE: 0 - 64000 gpm

N/A REF#: 18 NOTE (S) : N/A

REF# 4 NOTE(S) : N/A
Instrument No.: RDAS
(FRS-1-5A,5)

TYPE VALUE - gpm NOTE
RA 89.6 1
DE N/A 2
NTE N/A 9
ICT N/A 5
ICR N/A 5
ocT N/A 6
OCR N/A 6
INDR 1 7
Ab 90 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT RDAS (FRS-1-5A,5)

1

Per Reference 25 and 38, the RDAS input accuracy is +0.135% of
full scale range and an additional *0.01% for the input
dropping resistor. Thus

RA = £((0.00135% + 0.0001%)*2 = £ 0.14% of span
RA = + 0.14% x 0.32 vdc = £ .0005 vdc

RA = + 0.14% x 20 mAdc = * 0.03 mAdc

RA = * 0.14% x 64000 gpm

RA = * 89.6 gpm

Per Reference 25, no long-term drift is given and it is assumed
to be included in the reference accuracy. Thus

DE = N/A

The RDAS is located in a mild environment. Therefore accident
temperature and radiation effect are not applicable

ATE = RAD = N/A

The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
b = £ 89.6 gpm

Per Note 7 the smallest scale division is 1 gpm. Therefore Ab
is rounded up to the nearest discernable reading.

Ab = = 90 gpm

Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT = N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT R_Dé_S_ (FRS-1-5A,5)
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = OCR = N/A
7 The console display system has a display that shows no places

past the decimal point. The reading error is taken to + the
value of the last digit. Thus

INDR = + 1.0 gpm

8 RDAS is not required to function during or post seismic event.
Therefore
SE = N/A

9 Per Reference 4, the normal ambient temperature for Accessible

areas is 70°F to 105°F. Per Reference 4, the abnormal ambient
temperature for Accessible areas is 40°F to 125°F. For
conservatism, the largest change in ambient temperature can
occur when lowest abnormal temperature is reached after
calibrating the instrument at the highest normal temperature
(65°F change in ambient temperature). The affect of a 65°F
temperature delta is included in the Vendor's reference
accuracy provided by Reference 25. Thus,

NTE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: RDAS (DTRS-1-1,2,3,4,5,A,B,C,D,E)

MANUFACTURER/MODEL: Neff Instrument / 470050

REF#: 25 NOTE(S) : N/A
INSTRUMENT RANGE: 0 to 0.32 vdc REF#: 25  NOTE(S): N/A

INPUT RANGE: 0- 20 mAdc (0- 0.32 Vdc)OUTPUT RANGE: 0 - 60.0°F

OVERRANGE LIMIT: N/A REF#: 18 NOTE (S) : N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S) : N/A
Instrument No.: RDAS
(DTRS-1-1,2,3,4,5,A,B,C,D,E)

TYPE VALUE - °F NOTE
RA 0.08 1
DE N/A 2
NTE N/A 9
ICT N/A 5
ICR N/A 5
ocT N/A 6
OCR N/A 6
INDR 0.1 7
Ab 0.1 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT  RDAS (DTRS-1-1,2,3,4,5,A,B,C,D,E)
1 per Reference 25 and 38, the RDAS input accuracy is *0.135% of

full scale range and an additional %0.01% for the input
dropping resistor. Thus

RA = +((0.00135% + 0.0001%)*? = * 0.14% of span
RA = + 0.14% x 0.32 vdc = + .0005 vdc
RA = + 0.14% x 20 mAdc = + 0.03 mAdc
RA + 0.14% x 60°F
RA = = 0.08 °F
2. Per Reference 25, no long-term drift is given and it is assumed

to be included in the reference accuracy. Thus
DE = N/A

3 The RDAS is located in a mild environment. Therefore accident
temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = * 0.08 °F

Per Note 7 the smallest scale division is 0.1 °F.  Therefore Ab
is rounded up to the nearest discernable reading.

Ab = + 0.1 °F

5. Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT = N/A
ICR = N/A
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT  RDAS (DTRS-1-1,2,3,4,5,A,B,C,D,E)

6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable. '
OCT = OCR = N/A

7 The console display system has a display that shows one place

past the decimal point. The reading error is taken to # the
value of the last digit. Thus

INDR = + 0.1 °F

8 RDAS is not required to function during or post seismic event.
Therefore
SE = N/A

9 Per Reference 4, the normal ambient temperature for Accessible

areas is 70°F to 105°F. Per Reference 4, the abnormal ambient
temperature for Accessible areas is 40°F to 125°F. For
conservatism, the largest change in ambient temperature can
occur when lowest abnormal temperature is reached after
calibrating the instrument at the highest normal temperature
(65°F change in ambient temperature) . The affect of a 65°F
temperature delta is included in the Vendor’s reference
accuracy provided by Reference 25. Thus,

NTE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:
COMPONENT: RDAS (TRS-1-11,12,13,14,21,22,23,24)

MANUFACTURER/MODEL: Neff Instrument / 470050
REF#: 25 NOTE(S): N/A

INSTRUMENT RANGE: 0 to 0.32 Vdc REF#: 25 NOTE(S): N/A

INPUT RANGE: 0- 20 mAdc (0- 0.32 Vdc)OUTPUT RANGE: 0 - 200.0°F

OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.: RDAS
(TRS-1-11,12,13,14,21,22,23,24)
TYPE VALUE - °F NOTE
RA 0.28 1
DE N/A 2
NTE N/A 9
ICT N/A 5
ICR N/A 5
OCT N/A 6
OCR N/A 6
INDR 0.1 7
ab 0.3 4
SE N/A 8
RAD N/Aa 3
ATE N/A 3
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT RDAS (TRS-1-11,12,13,14,21,22,23,24)

1

Per Reference 25 and 38, the RDAS input accuracy is +0.135% of
full scale range and an additional 0.01% for the input
dropping resistor. Thus

RA = #((0.00135% + 0.0001%)%? = + 0.14% of span
RA = + 0.14% x 0.32 Vvde = £ .0005 Vdc

RA = + 0.14% x 20 mAdc = = 0.03 mAdc

RA = + 0.14% x 200°F

RA = = 0.28 °F

per Reference 25, no long-term drift is given and it is assumed
to be included in the reference accuracy. Thus '

DE = N/A

The RDAS is located in a mild environment. Therefore accident
temperature and radiation effect are not applicable

ATE = RAD = N/A

The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = + 0.28 °F

per Note 7 the smallest scale division is 0.1 °F. Therefore 2b
is rounded up to the nearest discernable reading.

Ab = * 0.3 °F

Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT
ICR

N/A
N/A
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT RDAS (TRS-1-11,12,13,14,21,22,23,24)

15) There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.

OCT = OCR = N/A

7 The console display system has a display that shows one place
past the decimal point. The reading error is taken to = the
value of the last digit. Thus

INDR = = 0.1 °F

8 RDAS is not required to function during or post seismic event.
Therefore
SE = N/A

9 Per Reference 4, the normal ambient temperature for Accessible

areas is 70°F to 105°F. Per Reference 4, the abnormal ambient

temperature for Accessible areas is 40°F to 125°F. For
conservatism, the largest change in ambient temperature can
occur when lowest abnormal temperature is reached after
calibrating the instrument at the highest normal temperature
(65°F change in ambient temperature). The affect of a 65°F
temperature delta is included in the Vendor’s reference
accuracy provided by Reference 25. Thus,

NTE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: RDAS (TRS-1-17,18,20,27)

MANUFACTURER/MODEL: Neff Instrument / 470050

REF#: 25 NOTE(S): N/A
INSTRUMENT .RANGE: 0 to 0.32 Vdc REF#: Zi NOTE(S): N/A

INPUT RANGE: O0- 20 mAdc.(0- 0.32 Vdc)OUTPUT RANGE: 100.0 — 200.0°F

OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 " NOTE(S): N/A
Instrument No.: RDAS
(TRS-1-17,18,20,27)
TYPE VALUE - °F NOTE
RA 0.14 1
DE N/A 2
NTE N/A 9
ICT N/A 5
ICR N/A 5
OCT ' N/A 6
OCR N/A 6
INDR 0.1 7
2b 0.2 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT RDAS (TRS-1-17,18,20,27)
1 Per Reference 25 and 38, the RDAS input accuracy is *0.135% of

full scale range and an additional #0.01% for the input
dropping resistor. Thus

RA = *((0.00135% + 0.0001%)¥? = + 0.14% of span
RA = % 0.14% x 0.32 vdc = + .0005 Vvdc
RA = + 0.14% x 20 mAdc = = 0.03 mAdc
RA = * 0.14% x 100°F
RA = + 0.14 °F
2. Per Reference 25, no long-term drift is given and it is assumed

to be included in the reference accuracy. Thus
DE = N/A

3 The RDAS is located in a mild environment. Therefore accident
temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = = 0.14 °F

Per Note 7 the smallest scale division is 0.1 °F. Therefore 2Ab
is rounded up to the nearest discernable reading.

Ab = + 0.2 °F

5. Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT = N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT RDAS (TRS-1-17,18,20,27)
6 There is no output-calibrating instrument required and hence
ocT and OCR are not applicable.
OCT = QCR = N/A
7 The console display system has a display that shows one place

past the decimal point. The reading error is taken to * the
value of the last digit. Thus

INDR = * 0.1 °F

8 RDAS is not required to function during or post seismic event.
Therefore
SE = N/A

9 Per Reference 4, the normal ambient temperature for Accessible

areas is 70°F to 105°F. Per Reference 4, the abnormal ambient
temperature for Accessible areas is 40°F to 125°F. For
conservatism, the largest change in ambient temperature can
occur when lowest abnormal temperature is reached after
calibrating the instrument at the highest normal temperature
(65°F change in ambient temperature). The affect of a 65°F
temperature delta is included in the Vendor'’'s reference
accuracy provided by Reference 25. Thus,

NTE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:
COMPONENT: RDAS (WRS-1-1,2,3,4,A,B,C,D)

MANUFACTURER/MODEL: Neff Instrument / 470050
REF#: 25 NOTE(S) : N/A

INSTRUMENT RANGE: 0 to 0.32 Vdc REF#: 25 NOTE(S): N/A

INPUT RANGE: 0- 20 mAdc (0- 0.32 Vdc)OUTPUT RANGE: 0 - 100.0 Mw

OVERRANGE LIMIT: N/A REF#: 18 NOTE(S): N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.: RDAS
(WRS-1-1,2,3,4,A,B,C,D)

TYPE VALUE - MW NOTE
RA 0.14 1
DE N/A 2

NTE N/Aa 9
ICcT N/A 5
ICR N/A 5
oCT N/A 6
OCR N/A 6

INDR 0.1 7
Ab 0.2 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):

5.4 Component Data Notes:

COMPONENT RDAS (WRS-1-1,2,3,4,A,B,C,D)

1

per Reference 25 and 38, the RDAS input accuracy is #0.135% of
full scale range and an additional #0.01% for the input
dropping resistor. Thus

RA = #((0.00135% + 0.0001%)%? = % 0.14% of span
RA = + 0.14% x 0.32 Vdc = = .0005 vdc

RA = + 0.14% x 20 mAdc = = 0.03 mAdc

RA = + 0.14% x 100 MW

RA = + 0.14 MW

Per Reference 25, no long-term drift is given and it is assumed
to be included in the reference accuracy. Thus

DE = N/A

The RDAS is located in a mild environment. Therefore accident
temperature and radiation effect are not applicable

ATE = RAD = N/A

The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = £ 0.14 MW

Per Note 7 the smallest scale division is 0.1 MW. Therefore Ab
is rounded up to the nearest discermable reading.

Ab = = 0.2 MW

Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT = N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT RDAS (WRS-1-1,2,3,4,A,B,C,D)
6 There is no output-calibrating instrument required and hence
OCT and OCR are not applicable.
OCT = OCR = N/A
7 The console display system has a display that shows one place

past the decimal point. The reading error is taken to * the
value of the last digit. Thus

INDR = =+ 0.1 MW

8 RDAS is not required to function during or post seismic event.
Therefore
SE = N/A

9 Per Reference 4, the normal ambient temperature for Accessible

areas is 70°F to 105°F. Per Reference 4, the abnormal ambient
temperature for Accessible areas is 40°F to 125°F. For
conservatism, the largest change in ambient temperature can
occur when lowest abnormal temperature is reached after
calibrating the instrument at the highest normal temperature
(65°F change in ambient temperature). The affect of a 65°F
temperature delta is included in the Vendor’'s reference
accuracy provided by Reference 25. Thus,

NTE = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data:

COMPONENT: RDAS (WRS-1-5A,5)

MANUFACTURER/MODEL: Neff Instrument / 470050

REF#: 25 NOTE(S): N/A
INSTRUMENT RANGE: 0 to 0.32 Vdc REF#: 25  NOTE(S): N/A

INPUT RANGE: 0- 20 mAdc (0- 0.32 Vdc) OUTPUT RANGE: 0 — 350.0 MW

OVERRANGE LIMIT: N/A REF#: 18 NOTE(S) : N/A

MIN/MAX ABNORMAL TEMP: 40/125 °F ACCIDENT TEMP: N/A

REF# 4 NOTE(S): N/A
Instrument No.: RDAS
(WRS-1-5A,5)

TYPE VALUE - MW NOTE
RA 0.49 1
DE N/A 2
NTE N/A 9
ICT N/A 5
ICR N/A 5
OCT N/A 6
OCR N/A 6
INDR 0.1 7
Ab 0.5 4
SE N/A 8
RAD N/A 3
ATE N/A 3
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT RDAS (WRS-1-5A,5)
1 Per Reference 25 and 38, the RDAS input accuracy is +0.135% of

full scale range and an additional #0.01% for the input
dropping resistor. Thus

RA = #((0.00135% + 0.0001%)*? = £ 0.14% of span
RA = % 0.14% x 0.32 vdc = * .0005 vdc
RA = + 0.14% x 20 mAdc = = 0.03 maAdc
RA = %+ 0.14% x 350 MW
RA + 0.49 MW
2. Per Reference 25, no long-term drift is given and it is assumed

to be included in the reference accuracy. Thus
DE = N/A

3 The RDAS is located in a mild environment. Therefore accident
temperature and radiation effect are not applicable

ATE = RAD = N/A

4. The acceptance band should be selected equal to the
manufacturer's accuracy. Thus,

Ab = RA
Ab = * 0.49 MW

Per Note 7 the smallest scale division is 0.1 MW. Therefore Ab
is rounded up to the nearest discernable reading.

Ab = + 0.5 MW

5. Per Reference 18, The WPC will be used. However, since the WPC
is part of the loop,

ICT N/A
ICR = N/A
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5.0 Design Input Data (Continued):
5.4 Component Data Notes:
COMPONENT  RDAS (WRS-1-5A,5)
6 There is no output-calibrating instrument required and hence
oCT and OCR are not applicable.
OCT = OCR = N/A
7 The console display system has a display that shows one place

past the decimal point. The reading error is taken to * the
value of the last digit. Thus

INDR = = 0.1 MW

8 RDAS is not required to function during or post seismic event.
Therefore
SE = N/A

9 Per Reference 4, the normal ambient temperature for Accessible

areas is 70°F to 105°F. Per Reference 4, the abnormal ambient
temperature for Accessible areas ig 40°F to 125°F. For
conservatism, the largest change in ambient temperature can
occur when lowest abnormal temperature is reached after
calibrating the instrument at the highest normal temperature
(65°F change in ambient temperature). The affect of a 65°F
temperature delta is included in the Vendor’s reference
accuracy provided by Reference 25. Thus,

NTE = N/A
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6.0 Computations and Analyses:

6.1 Component Accuracies:

Listed below are the applicable accuracy parameters from section 5.0
used in these calculations. Unless otherwise specified, the accuracy
.parameters listed below and the values calculated in these sections
are bi-directional (+/-). Calculation results are shown rounded.
Non-rounded calculation results are used as input to subsequent
calculations.

Temperature Element Accuracy Parameters (Values in °F)
RA = £0.45
Flow Element Accuracy Parameters (Values in “wc)

RA = +10.8

Flow Transmitter Accuracy Parameters (Values in “wc)

RA = +0.64
DE = +£1.14
Ab = *0.64
NTE = +0.74
SPE = +1.11
ICT = 0.4

RT41 Temperature Input Accuracy Parameters (Values in °F)

RA = +0.02

Ab = +£0.02

ICT 0w = +0.002
ICThigh = +0.007
INDR = %0.005

PAI3 Analog Input Accuracy Parameters (Values in Vdc)

RA = +0.00004
Ab +0.00004
INDR = x0.0001
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6.0 Computations and Analyses: (Continued)

6.1 Componeht Accuracies:

GIO4 Analog Output Accuracy Parameters (Values in mAdc)

RA = x0.02
Ab = £0.02
ocT = x0.011

Quadrant Flow Recorder Accuracy Parameters (Values in gpm)

RA = 16
Ab = 116
INDR = %1

Total Flow Recorder Accuracy Parameters (Values in gpm)

RA = *64
Ab = %100
INDR .= =100

Delta Temperature Recorder Accuracy Parameters (Values in °F)

RA = +0.06
Ab = #0.1
INDR = %0.1

Inlet & Outlet Temp. Recorder Accuracy Parameters (Values in °F)

RA = +0.1
Ab = 0.1
INDR = x0.1

Quadrant Outlet Temp. Recorder Accuracy Parameters (Values in °F)

RA = 0.2
Ab = 0.2
INDR = x0.1
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6.0 Computations and Analyses: (Continued)

6.1 Component Accuracies:

Quadrant Power Recorder Accuracy Parameters (Values in MW)

RA
Ab
INDR

Il
+ W
e el

[N eNel

Total Power Recorder Accuracy Parameters (Values in MW)
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6.0 Computations and Analyses: (Continued)
6.1 Component Accuracies:

RDAS Quadrant Outlet Temp. Accuracy Parameters (Values in °F)

[o0]

RA =
Ab =
INDR =

+ 4+ H
P WwN

o O O

RDAS Quadrant Power Accuracy Parameters (Values in MW)

RA = +£0.14
2Ab = 0.2
INDR = 0.1

RDAS Total Power Accuracy Parameters (Values in MW)
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6.0 Computations and Analyses:

6.1 Component Accuracies: (Continued)

Sengitivity Analysis (“wc)

The conversion from uncertainties expressed in “wc to gpm is
dependent on where in the instrument range the uncertainties are
applied. This is due to the flow measurement being derived from the
flow element differential pressure using a square root rather than
linear function. As the flow decreases, each unit of differential
pressure represents a larger flow. Based on data found on Reference
39, individual Quadrant coolant flow is no less than 10,400 gpm. To
find the orifice differential pressure at 10,400 gpm:

AP = {10400gpm/16000gpm)? * 570"wc = 240.8"wc

To find GPM uncertainty for each “wc uncertainty:

10400gpm — [(239.87wc/570%wc)’? * 16000gpm)
+22.16 gpm

+1”wc
+1"*wec

Sensitivity Analysis (GPM)

Conversion of uncertainties in gpm to MW can be found by
incrementing the gpm value in the waterpower calculation by 1 and
subtracting the differences in resultant MW results. The equation
used to determine MW is:

Q = M/160000 * AT[23.68-(0.003333 * Tyye) ]

where;

Q = thermal power in MW

M = coolant flow in gpm ‘

AT = coolant outlet temperature less coolant inlet temperature
Tout = coolant outlet temperature

This equation was extracted from the AZONIX 1000 configuration
details, dated 06/26/92. Sensitivity iterations were performed
using this eguation. The inputs and results are shown on Reference
40. As expected, an increase in 1 GPM results in a larger MW

increase at higher coolant AT due to the increase of latent heat.
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6.0 Computations and Analyses:
6.1 Component Accuracies: (Continued)

Sensitivity Analysis (GPM) (cont.)

For conservatism, the MW value per change in GPM at full quadrant
power will be used. Thus, to find MW uncertainty for each gpm
uncertainty:

+ 1 gpm = + 0.00538 MW

Sensitivity Analysis (°F)

gensitivity iterations were also performed for results of
incremental changes to Coolant inlet and outlet temperatures to
determine the impact to the resultant MW. Unlike the GPM change
iterations, the change in MW due to the change in coolant
temperature is not constant, increasing as power decreases. Changes
in outlet temperature at high coolant flows result in larger changes
in MWs, increasing as power level decreases. Uncertainties are only
a concern near full power. However, for conservatism, the MW change
due to a decrease in outlet temperature at low power will be used
for calculating the MW uncertainties from both inlet and outlet
temperature uncertainties. Thus, to find MW uncertainty for each
inlet and outlet ¢F uncertainty:

+ 1 °F = + 1.62 MW
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

Temperature Element (RTD)

Normal Measurable Accuracy
€ms = N/A

Normal Accuracy
erg = + RATE
STE = + 0.45 °F

convert to MW:
erg + 0.45 °F * 1.62 MW/1 °F
e = + 0.73 MW

Acceptance Band
Abge= N/A
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6.0 Computations and Analyses:
6.1 Component Accuracies: (Continued)

Flow Element

Normal Measurable Accuracy
enrE = N/A

Normal Accuracy
erp — + RAFE;
erpg = Z 10.8 “WC

convert to gpm & MW:

epg = + 10.8"WC * 22.16 gpm/l"wcC
epg = X 239 gpm

epz = * 239 gpm * 0.00538 MW/1 gpm
€fg = + 1.29 MW

Acceptance Band

AbRE = N/A
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6.0 Computatiops and Analyses:

6.1 Component Accuracies (Continued):

Pressure Transmitter

Normal Measurable Accuracy

emr = * [RAG?| + NTE;® + DEg’+ ICTy° + Abg’]”
e = = [0.642 + 0.74% + 1.14% + 0.4% + 0.64%°1"
ey = *1.68 “wc '
e = *1.68 “wc

= +1.68/570 x 16 mA

= +0.047 mA

convert to me & MW:

ey = + 1.68 “WC * 22.16 gpm/1 "wc
enr = * 37 gpm
e = * 37 gpm * 0.00538 MW/1 gpm
e = * 0.2 /MW

Normal Accuracy

er = i-[emT2 + SPETZ]%
er = +[1.68% + 1.11%1%
er = £2.01 “wc

convert to gpm & MW:
er = + 2.01 “wWC * 22.16 gpm/1 “wc

H |

ep = 45 ggm
er = T 45 me * (.00538 MW/1 gpm
ep = T 0.24 MW

Acceptance ;Band
Aby = + 0.64 “wc = £ 0.11% of span

convert to gpm & MW:

Ab; = * 0.64 “WC * 22.16 gpm/1 "wc
Abr = * 14 gpm

Abr = * 14 gpm * 0.00538 MW/1 gpm
AbT = i

0.08 MW
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

WPC RT41 Input Card

Normal Measurable Accuracy

_ 2 2 2
emmrar = *[RAgra1” + ICTiowrra1” + ICThighrrai

2
+ INDRni ghrRT41 +

enrTal = +[0.004% + 0.0005% + 0.00152 + 0.001%+ 0.004%1%/2

©mRT41_— +0.006 ohms

convert to 2F & MW:

emrer = + 0.006 ohms * 4.545 °F/1 ohm
emrar = X 0.03 @¢F

emmrar = * 0.03 ¢F * 1.62 MW/1 °F
emra; = T 0.05 MW

Normal Accuracy

€rra1 = T ©mrr4n

Acceptance Band
Abgrg; = % 0.004 ohms

convert to 2F & MW:

Abppa; = + 0.004 ohms * 4.545 °F/1 ohm
Bbgray = + 0.02 °F

Abgrpar = * 0.02 2F * 1.62 MW/l °F
Abgpps; = 2+ 0.03 MW

Abgra1®) 172
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

WPC PAI3 Input Card

Normal Measurable Accuracy
€pparz = +[RApars’® + INDRpars® + Abpars?]/?
empars = *[0.00004% + 0.0001%+ 0.00004%]1*"2
empars =+ 0.0001 Vdc
+ 0.0001 Vdc / 0.8 Vdc = £ 0.014% of span

€mpar3 =

convert to “wc, gpm & MW:

empar3 = T 0.014% * 570 “WC

emra1s = =+ 0.08 “wc

erpars = * 0.08 “WC * 22.16 gpm/1 “wc
Emparz = T 2 gpm

emparz = * 2, gpm * 0.00538 MW/1 gpm
€mppara = + 0.01 MW

Normal Accuracy

€par3 =+ empars

Acceptance Band
&p;\]ﬁ = x 0.00004 vdc
Abpars= + 0.00004 Vdc / 0.8 Vdc = £ 0.005% of span

convert to 3“wc, gpm & MW:

Abpar; = * 0.005% * 570 “WC

Abpaz = 0.03 “we

Abparz = + 0.03 “WC * 22.16 gpm/1 “wc
Abpar; = * 1 gpm

Abpars = *+ 1 gpm * 0.00538 MW/1 gpm
Abparz; = * 0.005 MW
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6.0 Computations and Analyses: ‘

6.1 Component Accuracies (Continued):

WPC GIO4 Output Card ;

Normal Measurable Accuracy |
emcrod = +[RAgroa® + OCTeroa® + Abgrod?]?
ergros = £[0.02% + 0.011%+ 0.02%]/2 |
emgros_ = L 0.03 mAdc

+ 0.03 mAdc / 20 mAdc = * 0.15% of span

encIod ~

convert to gpm, %F & MW:

emroa = * 0.15% * 16000 gpm

emcroa = + 24 gpm guadrant flow

emcroa = * 0.15% * 64000 gpm

emcroa = * 96 gpm total flow

emcroa = =T 0.15% * 60 °F

emcros = T 0.09 °F AT

emcros = T 0.15% * 100 °F

encros = + 0.15 °F inlet & outlet T

emcroa = =+ 0.15% * 200 °F

emgros = =+ 0.3 °F quadrant outlet T |
emcros = =+ 0.15% * 100 MW 1
emcrosa = T 0.15 MW gquadrant power

emcrosa = + 0.15% * 350 MW

emcros = T 0.53 MW total power

Normal Accuracy

ecros = 1 engros

Acceptance Band \
_A_biGIOIL = + (0.02 mAdc i
ABgros= =+ 0.02 mAdc / 20 mAdc = + 0.1% of span

convert to gpm, 2F & MW:

Abgros = * 0.1% * 16000 gpm
Abgros = * 16 gpm quadrant flow
Abgros = =+ 0.1% * 64000 gpm
Abgros = =+ 64 gpm total flow
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6.0 Computations and Analyses:

6.1 Componeni Accuracies (Continued):

WPC GIO4 Output

Card (cont.)

Abgros = * 0.1% * 60 <°F

Abgroa = * 0.06 2F AT

Abgros = * 0.1% * 100 @<F

Abgro4 + 0.1 2°F inlet & outlet T
Bbgros = + 0.1% * 200 @F

Abgros = * 0.2 °F quadrant outlet T
Abgros = £ 0.1% * 100 MW

Abgros = * 0.1 MW quadrant power
Abgros = * 0.1% * 350 MW

Abgrosg * 03.35 MW cuadrant power
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6.0 Computations and Analyses:

- 6.1 Component Accuracies (Continued):

guad:r:ant Flow Recorder

Normal Measurable Accuracy

emgrr = £ [RAgrr® + INDRger” + Abger? 112

€mgFR = T +[16% + 1% + 162]1/2

EIBQFR = + 23 gpm

Normal Accuracy

E0oFR = * SmQFR .
|

Acceptance Band - |

&QFR =+ 16 gpm

Total Flow Recorderxr

Normal Measurable Accuracy

emrrn = T[RAmR + INDRrer® + Abpeg’]'/?

©mrFR = +[64% + 1007 + 100°%1%/2

_eETFR = + 155 gpm

Normal Accuracy

€1FR = % emrrr

Acceptance Band
&TFR = + 100 ggm
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

Differential Temperature Recorder

Normal Measurable Accuracy

emrs = *[RApr® + INDRpx® + Abpr’]'’?
emorr = +[0.06%2 + 0.1% + 0.1%7%/2
©empTR__ = + 0.15 °F

Normal Accuracy

€prr = * emwrm

Acceptance Band
&DTR = + O.l OF

| Identifier: 5465
Revision: O
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

Inlet & Outlet Temperature Recorder

Normal Measurable Accuracy

SmTR = i[RATRz <+ INDRTR2 + AbTRz] 172
es = +[0.1%2 + 0.12 + 0.1%1%2
%\TR = + 0.2 °F

Normal Accuracy

err = + eum

Acceptance Band
&TR = x 0.1 OF

Quadrant Outlet Temperature Recorder

Normal Measurable Accuracy

= +[RArz® + INDRg’ + Abqg?]1/?

€mTR )
em= = *[0.2% + 0.1% + 0.2%1%2
_e_ym = + 0.3 °F

Normal Accuracy

€rr = * emm

Acceptance Band
Abrr_ =+ 0.2 °F
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

Quadrant Water Power Recorder

Normal Measurable Accuracy

engr = +[RAgw’ + INDRgw® + Abgue’]’?
emgr = [0.1%7 + 0.1% + 0.1%1%?
g@Qw'R = + 0.17 MW

Normal Accuracy

Sour = + emowr

Acceptance Band
Abgr_= £ 0.1 MW

Total Water,K Power Recorder

Normal Measurable Accuracy

€mmwr = '—"[RA'I'WR2 + INDRmw® + Abmg’]'’?
exmm = +[0.35% + 0.1% + 0.4%1%2
emmwr_= * 0.54 MW

Normal Accuracy

erwr = 1t €mowr

Acceptance Band
Abmr_ = £ 0.4 MW
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

RDAS Quadrant Flow

Normal Measurable Accuracy
2
= *[RAgppasor + ]:1\1131:1121311&5(21“2 + AbRDASQFz] 1/2

©rRDASQF
©nRDASQF = i[22.42 + 12 + 232]1/2
©mRDASQF = + 32 gpm

Normal Accuracy

©rpasor = -t ©mrpasor

Acceptance Band
&RDASQF =t 23 gpm

RDAS Total Flow

Normal Measurable Accuracy

€mrpasTr = T [RAzpaste” + INDRzpaste- + Bbgpasre” ) 172
ESRrRDASTF = i[89.62 + 12 + 90211/2
EmRDASTF = x 127 gpm

Normal Accuracy

€rpastr =+ Smroaste

Acceptance Band
Abrpastr = + 90 gpm
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

RDAS Differential Temperature

Normal Measurable Accuracy

emroaspr = *[RAppaspr’ + INDRgpaspr- + Abgpaspr®]'’?
emoasor = +£[0.08% + 0.1 + 0.1%1%2
©pRDASDT, = * 0.16 °F

Normal Accuracy

€roaspr =+ ©mrpaspr

Acceptance Band
Abrpaspr =+ 0.1 °F

93 of 141
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

RDAS Inlet & Outlet Temperature

Normal Measurable Accuracy

€mrpasT = I [RAgpast® + INDRzpasT + Abgpasr?] 7?2
exzpast = +[0.14% + 0.1% + 0.223%/2
EnRDAST, = + 0.26 °F

Normal Accuracy

€ppast_ =t ©mmrpast

Acceptance Band
_A_bRDAST-_- + 0.2 eF

RDAS Quadrant Outlet Temperature

Normal Measurable Accuracy

€rRoAST & +[RAgpast® + INDRgpasr® + Abgpasr® ]2
empnsr = £00.28% + 0.1% + 0.3%1%7?
©xRDAST = + 0.42 °F ‘

Normal Accuracy

€rpast_= * Eproast

Acceptance Band
&RDAST'_‘ i 0.3 °F

94 of 141
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6.0 Computations and Analyses:

6.1 Component Accuracies (Continued):

RDAS Quadrant Water Power

Normal Measurable Accuracy
2
+ [RArpasow + INDRRDASQW2 + AbRDASQW2] 172

€nRDASQW  —
€nRrDASQW = +[0.14% + 0.1° + 0.2%1%/2
SmRDASOW = + 0.26 MW

Normal Accuracy

©rpasow =+ EmrDASQW

Acceptance Band
&RDASQW =+ 0.2 MW

RDAS Total Water Power

Normal Measurable Accuracy

‘ 2 2 24172
+[RAppastw- + INDRgrpastw~ + Abrpastw 1Y

SnRDASTW
empprstw = *£[0.49% + 0.1% + 0.5%]Y?
SnRDASTH = + 0.71 MW

Normal Accuracy

€rpasTy =t EnrpasTw

Acceptance Band
&RDASTW = i 0 .5 MW
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6.0 Computations and Analyses:
6.2 Loop Accuracies:

Quadrant Flow Recorder Loop Accuracy

Loop Normal Measurable Accuracy
TLUnger = t(empe’ + ©ur ° + Cmpars’ + emcazosa’ + ©morr )7
TLUmQFR = =+ (0.02 + 372 + 22 + 242 + 232)1/2

TLUmQFR = x50 gpm

Loop Normal Accuracy
TLUgrr = +(epg’ + e + epar3’ + €cazos” + E€gFr Zy1/2
TLUgr = *(239% + 452 + 27 + 247 + 23%)%/?

TLUQFR +245 gpm

Loop Acceptance Band

TLUAbQFR = i(AbFEZ + AbT 2 + AprI32 + AbGAIO42 + AbQFR 2)1/2
TLUAbgrg = £(0.0% + 142 + 12 + 16% + 16%)'/?

TLUAprR = *27 gpm

Quadrant Flow RDAS Loop Accuracy

Loop Normal Measurable Accuracy

_ 2 2 2 2 2,172
TLUngrr = T(€mre- + ©mr ° + €mpars” + Emeatos” + ©mroasgr )

TLUmgrr = * (0.0% + 372 + 22 + 24% + 322)1/2
TLUnorr = 155 gpm

Loop Normal Accuracy

TLUgrr = +(epg? + er 2 + epary’ + ecaros’ + Eroaser
TLUgrr = +(239% + 452 + 2% + 247 + 32%)%/?
TLUger_= #246 gpm

2y1/2
)

Loop Acceptance Band

TLUAbgrr = +(Abgg® + Abp 2 + Abpars® + Abgatos” + Abgpaser 2)y1/2
TLUAbgrr = £(0.0% + 14 + 12 + 162 + 23%)%/?

TLUAbgrr_= 31 gpm
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6.0 Computations and Analyses:
6.2 Loop Accuracies:

Total Flow Recorder Loop Accuracy

Loop Normal Measurable Accuracy

TLUmrrr = *[4 X (€’ + €mr 2 4 empars’) + emcaros’ + EmrEr
TLUmr = *[4 x (0.0% + 372 + 2%) + 24° + 1552112
TLUmrsr = 173 gpm

27172
| Ry

Loop Normal Accuracy
. TLUrer = +[4 X (epe” + €r 2 + epn’) + €caros” + €rrmr 21172
TLUmr = £[4 x (2392 + 452 + 2%) + 242 + 155%]1%2

TLUTFR 511 ng

Loop Acceptance Band |
TLUAbgsg = +[4 x (Bbpg? + Abr 2 + Abpars®) + Abgaros® + Abgegr 21172
TLUAbmr = £[4 x (0.0% + 142 + 1%) + 16 + 100%]'/?

TLUAbwg = 105 gpm

Total Flow RDAS Loop Accuracy

Loop Normal Measurable Accuracy
TLUproaster = (4 X (€mpe° + €mr 2 + empar3’) + Emgaros’ + Emmpastre -] 72
TLUpmoaste = *[4 x (0.0% + 372 + 22) + 242 + 127%)1%/°

TLUgspastr = 1149 gpm

Loop Normal Accuracy

TLUgpastr = *[4 % (epg’ + ep 2 + epars’) + €garos” + Erpaste 21172
TLUppaste = *[4 x (2392 + 452 + 22) + 242 + 127%1%/2
TLUgpagrr = +503 gpm

Loop Acceptance Band

TLUAbgpaste = +[4 X (Abpg? + Abp 2 + Abpars®) + Abgaros”® + Abgpasre 2172
TLUAbpoaste = *[4 x (0.0% + 142 + 1%) + 162 + 90%1%/2

TLUAbgpasrr = £96 gpm
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6.0 Computations and Analyses:

6.2 Loop Accuracies:

Quadrant Outlet Tem

perature Recorjger Loop Accuracy
Loop Normal Measurable Accuracy

TLUporr = (emrs”
TLUsore = * (0.0% + 0.03% + 0.
TLUmQTR = i0.43 °F

Loop Normal Accuracy
TLUorr
TLUgtr =
TLUotr

2 2 2
= *+(eqg® + €rra1” t+ €aaros

+0.62 °F

Loop Acceptance Band
TLUAbOTR = i(A:bTE:2 + AbRT412 + AI

TLUAbgms = +(0.02 + 0.02% + 0.2

[+]

TLUAbgrr = £0.28 °F

Quadrant Outlet Temperature RDAS

2
+ €prr4i T Snea

+(0.452 + 0.03% + 0.31

2 2,172
104° + €mrr *)

32 + 0.32)1/2

2,1/2
+ e )

2 2y 1/2
deatos + Abrr )
2 4 0.22)1/2

Loop Accuracy

Loop Normal Measurable Accurz

TLUgroasor = +(emrg’ + ©mmrai’ *
PLUmmoasor = £ (0.0% + 0.03% +
TLUmRDASOT = '_."O.52 °F

Loop Normal Accuracy

TLUppasor = t(ers’ + erra1’ + €caros’
TLUrpasor = i(0.452 + 0.032 + 0
TLURDASOT = *0.69 9°F

Loop Acceptance Band

TLUAbgoasor = *(Abrg® + Abgra:’
TLUAbgpasor =
TLUAbgrpasor = +0.36 ®=F

<4

CY
2
wGAIo4d T ©mRDAST

0.3%2 + 0.42%)1/2

2y1/2
)/

2y1/2
+ egrpasr )

.32 4+ 0.42%)12

172

2 2
Abgatos® + Abrpasr )

+(0.0%2 + 0.02% + 0.22 + 0.3%)%2
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6.0 Computations and Analyses:

6.2 Loop Accuracies:

Outlet Temperature Recorder Loop Accuracy

Loop Normal Measurable Accuracy

TLUporr = *(€mre> + ©mra1’ + ©meazos” + emmr 2) 2

TLUmpmre = * (0.02 + 0.03% + 0.15% + 0.2%)%/2

TLUmQTR = x0.25 ¢°F

Loop Normal Accuracy

TLUorz = t(ere® + €pra1’ + €eatos” + erp 2) Y2

TLUorr = +(0.45% + 0.03% + 0.15%2 + 0.2%)%/?

TLUOTR = +0.52 °eF

Loop Acceptance Band

TLUAborr = +(Abgg® + Abgrsi® + Abgaros® + Abpg )12

TLUAborr = £(0.0% + 0.022 + 0.1% + 0.1%)%?

TLUAbOTR = +0.14 °F

Outlet Temperature RDAS Loop Accuracy

Loop Normal Measurable Accuracy

TLUmrpasor = *(emre” + ‘emRT412 + emcaros’ + €mmoasr 2) /2

TLUmroasor = * (0.0%2 + 0.032 + 0.15% + 0.26%)1/2

TLUmRDASOT = +0.30 9°F

Loop Normal Accuracy

TLUppasor = *(ers’ + €rra1® + €catos> + Cmpasr 2) /2

TLUgpasor = +(0.452 + 0.032 + 0.15% + 0.26%)1/2

TLURDASO’I‘ = Q.54 ¢F

Loop Acceptance Band

TLUAbppasor = +(Abre® + Abgprai® + Abgaros® + Abgpasr °) /2

TLUAbgpasor = £(0.0% + 0.02% + 0.1%2 + 0.2%)1/2
TLUAbRDASOT = x0.22 29F
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6.0 Computations and Analyses:
6.2 Loop Accuracies:

Inlet Temperature Recorder Loop Accuracy

Loop Normal Measurable Accuracy

TLUnrze = *[4 x (emre? + €mmra1’) + emcaros” + €mm
TLU.er = +[4 x (0.02 + 0.03%) + 0.15% + 0.221%2
TLUprz = 20.26 °F

24172
1

Loop Normal Accuracy
TLUmr = *[4 x (erg? + emmar’) + ecatos’ + ©rR 212
TLUmr = +[4 x (0.45% + 0.03%) + 0.15% + 0.2%11/2

TLUrrr +0.94 °F

Loop Acceptance Band

TLUAbrr = *[4 x (Abrg® + Abgrai’) + Abgazos® + Abgg 2177
TLUAbeg = +[4 x (0.0% + 0.02%) + 0.1% + 0.1%1%2
TLUAbg = £0.15 °F

Inlet Temperature RDAS Loop Accuracy

Loop Normal Measurable Accuracy

TLUmoastr = +[4 X (emrs’ + Cmrar’) + encazos’ + Cmmpast -)
TLUoasze = £[4 x (0.02 + 0.03%) + 0.15% + 0.26%]%2
TLUgrpagrr = +£0.31 2F

1/2

Loop Normal Accuracy

TLUgpastr = *[4 X (erg” + erra1’) + €catoa’ + Croast 4
TLUpoaszr = £[4 x (0.45% + 0.03%) + 0.15% + 0.26%]%7
TLUgrpasIT +0.95 °F

1/2

Loop Acceptance Band

TLUAbgpasrr = {4 x (Abre® + Abgra;?) + Abgaros® + Abgpast ek
TLUAbgpasrr = 04 x (0.0? + 0,02%) + 0.17 + 0.27]%"
TLUADgpasrr = £0.23 2F
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6.0 Computations and Analyses:
6.2 Loop Accuracies:

Differential Temperature Recorder Loop Accuracy

Loop Normal Measurable Accuracy

TLUmwpre = *[5 x (emre’ + ©mrra1’) + €mcatod’ + €morR
TLUpm = +[5 x (0.0% + 0.03%) + 0.09% + 0.15%]%/?
TLUmprr = £0.19 2F

271/2
]

Loop Normal Accuracy

TLUprr = %[5 x (e’ + erra1’) + €caros’ + Cprw
TLUp = %[5 x (0.45% + 0.03%) + 0.09% + 0.15%]%?
TLUprr +1.02 °F

2]1/2

Loop Acceptance Band

TLUAbprr = £[5 x (Abyg® + Abrra1?) + Abcaros’ + Abpmr 21/2
TLUAbprs = *+[5 x (0.0% + 0.02%) + 0.06% + 0.1%]*?
TLUAbpr = £0.12 °F

Differential Temperature RDAS Loop Accuracy

Loop Normal Measurable Accuracy
TLUmrpasor = *[5 X (emre” + emR’Mlz_) + emgaros® + Emmoasor 21777
TLUnRrDASDT £[5 x (0.0% + 0.03%) + 0.09% + 0.16%)"?

TLUmRDASD’I‘ = 0.2 2F

Loop Normal Accuracy

TLUppasor = *[5 X (e’ + erra1’) + €caros’ + erpasor 21%77
TLUgpasor = *[5 x (0.45% + 0.03%) + 0.09% + 0.16%1'2
TLUrpASDT +1.03 °eF

Loop Acceptance Band

TLUADroaspr = £[5 X (Abpg? + Abmrai?) + Abearos® + Abgpaspr 2112
TLUAbgoaspr = £[5 x (0.0% + 0.02%) + 0.06% + 0.1%]%/?
TLUAbgpagpr = +0.12 °F
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6.0 Computations and Analyses:

6.2 Loop Accuracies:

Quadrant Water Power Recorder Loop Accuracy

Loop Normal Measurable Accuracy
TLUmowr = [5 x (€mre’ + ©mmrar’) + emwrel + €mr -+ empar’ + ©mcatod’
271/2
+ SmowR ]
TLUpnr = £[5 x (0.0% + 0.05%) + 0.02 + 0.2%2 + 0.01% + 0.15% + 0.17%1*"?
TLUnowr = *0.32 MW |

Loop Normal Accuracy
2 2 2 2 2 2
TLUur = £[5 x (erg” + erra1”) + €pg” + €r " + €par3” + Ecaros

241/2
+ €quwr ]
TLUgw = *[5 x (0.73% + 0.05%) + 1.29% + 0.24% + 0.01% + 0.152
+ 0.17%1%2
TLUQWR = +2.11 MW

Loop Acceptance Band ‘
TLUAbgwr = *[5 x (Abrg® + AbRT412) + Abpg® + Abp Z 4 AbPAI32 + AbGAIO42
2172
+ AbQWR ]
+[5 x (0.0% + 0.03%) + 0.0% + 0.08% + 0.005% + 0.1 + 0.1%1v/2
+0.18 MW ‘

TLUAboux
TLUADur

i
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6.0 Computations and Analyses:

6.2 Loop Accuracies:

Quadrant Water Power RDAS Loop Accuracy

Loop Normal Measurable Accuracy
_ 2 2 2 2 2 2
TLUngpasow = [5 X (emz'ral + ©mrra1”) + €mrE° t €nr ° + €mpar3” t+ Emeatod
+ ©nroasqw )

TLUmgoasgw = *[5 x (0.0% + 0.05%) + 0.0% + 0.2° + 0.01* + 0.15%
TLUmRDASQW = +0.38 MW

Loop Normal Accuracy
_ 2 2 2 2 2 2
TLUppasgw = *[5 x (erg” + €erra1”) + epe” + €p° + epar;” + €caros
271/
+ ©erpasow 1

TLUroasgw = £[5 x (0.73%2 + 0.05%) + 1.29% + 0.24% + 0.01% + 0.15%
TLURDASQW = +2.12 MW

Loop Acceptance Band

TLUAbgrpasgw = £[5 x (AszEi 2+ Abgrs1?) + Bbpg® + Abp 2 + Abpars® + Abgazos’
+ Abrpasow ] !

TLUAbgoasow = *[5 x (0.0% + 0.03%) + 0.0% + 0.08% + 0.005% + 0.17
+ 0_22]1/2
TLUAbgpasow = +0.25 MW
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6.0 Computations and Analyses:
6.2 Loop Accuracies:
Total Water Power Recorder Loop Accuracy
Loop Normal Measurable Accuracy
TLUmwr = E[5 % (emre’ + emma1’) + 4 X (enpr’ + €mr - + enpa132) + Emoatos’
21172
+ epmwr ]
TLU.mm = +[5 x (0.0% + 0.05%) + 4 x (0.0% + 0.22 + 0.01%) + 0.53?
+ 0.5 42] 172
TLUnfrvm = x0. 86 MW

Loop Normal Accuracy
2 2 2
TLUmr = *[5 x (erg” + €rrar”) + 4 X (eps® + €1 ° + epars’) + €catod’

+ 211/2

emr |

TLUmm = *[5 x (0.732 + 0.05%) + 4 x (1.292 + 0.24% + 0.01%) + 0.537
+ 0.542]1/2

TLUmr = +3.18 MW

Loop Acceptance Band

TLUAbmmr = *[5 X (Abrg® + Abgprai’) + Abpg? + Abg ? + Abpars’ + Abgarod’
2,1/2
+ AbTWR ]

TLUAbmg = £[5 x (0.0% + 0.03%) + 4 x (0.0% + 0.082 + 0.005%) + 0.352
TLUAbTw_R = x0.56 MW
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6.0 Computations and Analyses:
6.2 Loop Accuracies:
Total Water Power RDAS Loop Accuracy
Loop Normal Measurable Accuracy
TLUmroastw = %[5 X (€mrs’ + €mrraz?) + 4 X (€mpe’ + €mr ° + €mpars’) + Emcatos”

271/
+ eprpastw ]

TLUmmpastw = £[5 x (0.0% + 0.05%) + 4 x (0.0% + 0.2% + 0.01%) + 0.537
+ 0.71%1%/2
TLUmRDASTW = i0.98 MW

Loop Normal Accuracy

TLUrpastw = L[5 x (erg + €grra1’) + 4 X (eps® + ep 2 + epar3’) + €qaros’
+ egpastw 217/

TLUppasw = £05 x (0.73% + 0.05%) + 4 x (1.292 + 0.24% + 0.01%) + 0.53%
+ 0.71%1%2

TLURDASTW = +3.22 MW

Loop Acceptance Band
TLUAbgpastw = *[5 X (Ab’I‘E2 + AbRT412) + 4 x (AbFE2 + Abg 2y AbPA132)
+ 33‘-]3(;1\1042 + ADbgpastw 2]1/2
TLUAbgpastw = £[5 x (0.0% + 0.03%) + 4 x (0.02 + 0.08% + 0.005% + 0.35°

I
Ho+ |
o
o
w
g

TLUAbR_D ASTW —
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7.0 Summary of Results:
Loop ID __FRS-1-1(2,3,4,A,.B.C,D)
Setpoint And Scaling Document
Loop Number
FRS-1-1 Safety-Related? _YesDd  No[]
Loop Function | )
The function of loop FRS-1-1 (2,3,4,A,B,C,D) is to provide quadrant core flow information to the operators and
the water power calculators that are monitored to assure that the operation is within the limits established by the
safety analysis.
Loop Accuracy | LCS Acceptable Acceptable
Function As Found As Left
Quadrant flow N/A < + 50 gpm <+ 27 gpm
Loop Components Process Calibration Value Acceptable Acceptable
No. | Tag No. Range/Setpoint Input Qutput As Found As Left
1 FE-1-1 0 - 16,000 oy
(2.3,4) 0 -570 “we apm 0 - 570"we N/A N/A
2 (FzT ;;1) 0-570‘wc | 0-570"wc | 0-1Vdc | +0.003 Vdc +0.001 Vdc
3 WPC-1 (2) - + 0.0001
(PAI3) 0-1Vde 0-1Vde N/A (digital) Vde + 0.00004 Vdc
4 | WPC-1(2) 0-20mA | NA(digita) | 0-20mA | 003 mA £0.02 mA
(GIO4)
5 FRS-1-1
(23.4ABC., | 0-20mA o-20ma | 9718000 1 o340m +16 gpm
D) gpm
6 | ADAS 0-20mA 0o-20mA | °~ ;psr,nooo +32 gpm +23 gpm
Component Description
No. | Manufacturer / Model Number Panel/Rack Location
1 Orifice Plate Local D4/D4/D8/DS6, El. 51’ 8"
2 Foxboro/823DP Local C5/C5/C5/C5, El.42
3 Azonix / Model PAI3 WPC Cabinet Et, EL 79
4 Azonix / Model GIO4 WPC Cabinet E1, EL. 79’
5 Molytec / Model 2702 R1 D2, E198
6 Neff instrument / Model 470050 RDAS C1, EI19¢
Additional Calibration Requirements:
Calibration Frequency Requirements: 12 Months
Calibration Equipment Accuracy Requirements:
FE: ICT=0CT =0CR =ICR =N/A
FT: ICT = + 0.4"wc; OCT=ICR = OCR = N/A
PAI3: ICT = OCT = ICR = OCR = N/A
GlO4: OCT=+0.011 mA; ICT =ICR=0CR=N/A
FRS: ICT=0OCT =ICR=0CR =N/A
RDAS: ICT = OCT = ICR = OCR = N/A
Static Head Value; N/A
Technicat Specifications Sections Applicable: 3.3.1.1
References: Note 1
No. No.
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7.0 Summary of Results:

LoopID FRS-1-1(2,3,4,A,B,C,D)

TRANSFER FUNCTIONS

Component No. 1

iINPUT = 0 — 16000 GPM FLOW

OUTPUT =0 - 570 “WC

Component No. 2

OUTPUT (mA) =INPUT (*wc) » 16 mA + 4 mA
570 “we

Component No. 3

OUTPUT(direct reading Vdc) = INPUT(Vdc)

Component No. 4

OUTPUT (mA) = INPUT (direct reading mA})

Component No. 5

OUTPUT(direct reading gpm) = INPUT(mA) x 16000 gpm
20 mA

Component No. 6

OUTPUT(direct reading gpm} = INPUT(mA)} x 16000 gpm
20 mA
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7.0 Summary of Results:
COMMENTS AND NOTES

LoopID FRS-1-1(2,3,4,A,B,C.D)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for
each component in the string using the SRSS method.
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7.0 Summary of Results:
Loop ID FRS-1-6A (5)
Setpoint And Scaling Document
Loop Number
FRS-1-5A Safety-Related?  YesDd  Noll
Loop Function | 3
The function of loop FRS-1-5A (5) is to provide total core flow information to the operators and the water power
calculators that are monitored o assure that the operation is within the limits established by the safety analysis.
Loop Accuracy | LCS Acceptable Acceptable
Function As Found As Left
Total flow N/A <+ 173 gpm <% 105 gpm
Loop Components Process Calibration Value Acceptable Acceptable
No. | Tag No. Range/Setpoint Input Qutput As Found As Left
1 FE-1-1 ] 0 - 16,000 ”
(2,3.4) 0 - 570 “we gpm 0-570"wc N/A N/A
2 sz ;;; 0-570'wc | 0-570'wc | O-1Vdc | +0.003 Vdc £0.001 Vdc
3 WPC-1 (2) - + 0.0001
(PAI3) 0-1Vdc 0—-1Vde N/A (digital) Vdc +0.00004 Vdc
4 ‘('gg;; (@) 0-20mA N/A (digital) | 0-20mA | =003 mA +0.02 mA
5 FRS-1-5A 0 — 64,000
(5) 0-20mA 0-20mA gpm +155 gpm +100 gpm
6 | RDAS 0—20 mA o-20ma | © -;p4r;1000_ +127 gpm +90 gpm
Component Description
No. | Manufacturer / Model Number Panel/Rack Location
1 Qrifice Plate Local D4/D4/D86/D8, El. 51' 3"
2 Foxboro/823DP Local C5/C5/C5/C5, EL42°
3 Azonix / Model PAI3 WPC Cabinet E1, EL 79
4 Azonix / Model GIO4 WPC Cabinet E1, EL 79'
5 Molytec / Model 2702 ‘ R1 D2, El 98
6 Neff Instrument / Model 470050 RDAS Ci,El98
Additional Calibration Requirements:
Calibration Frequency Requirements: 12 Months
Calibration Equipment Accuracy Requirements:
FE:ICT=0CT =0CR=ICR =N/A
FT:ICT = + 0.4"we; OCT={CR =OCR = N/A
PAI3: ICT=0OCT =ICR=0CR=N/A
GlO4: OCT=x0.011 mA; ICT =ICR=0OCR = N/A
FRS: ICT =OCT = ICR = OCR = N/A
RDAS: ICT=0CT =ICR = OCR =N/A
Static Head Value; N/A
Technical Specifications Sections Applicable: 3.3.1.1
References: Note 1 & 2
No. - No.
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7.0 Summary of Results:
LoopID FRS-1-1(2,3,4,A,B,C.D)
TRANSFER FUNCTIONS
Component No. 1

INPUT = 0 — 16000 GPM FLOW

OUTPUT =0 — 570 “WC

ComponentNo. 2 |

OUTPUT (mA) = INPUT (*wc) _ » 16 mA + 4mA
' 570*wc

Component No. 3.

OUTPUT (direct reading Vdc) = INPUT(Vdc)

Component No. 4

OUTPUT (mA) = INPUT (direct reading mA))

Component No. 5

OUTPUT(direct reading gpm) = INPUT{mA) x 64000 gpm
‘ 20 mA

Component No. 6

OUTPUT(direct reading gpm) = INPUT{mA) x 64000 gpm
‘ 20 mA
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7.0 Summary of Results:

COMMENTS AND NOTES

LoopID FRS-1-1(2,3,4,A,B,C,D)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for
each component in the string using the SRSS method. !

2. The water power calculator(s) sums the outputs of each quadrant flow transmitter to output the total
flow.
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7.0 Summary of Results:
Loop ID  TRS-1-18 (20}
Setpoint And Scaling Document
Loop Number
TRS-1-18 Safety-Related? Yes [ No [ ]

Loop Function |

The function of loop TRS-1-18 (20) is to provide core inlet temperature information to the operators and the water
power calculators that are monitored to assure that the operation is within the limits established by the safety
analysis.

Loop Accuracy ] LCS Acceptable Acceptable
Function As Found As Left
Inlet Temperature N/A <+ 0.26°F <+ 0.15%F

Loop Components Process Calibration Value Acceptable Acceptable

No. | Tag No. Range/Setpoint Input Output As Found As Left

1 TE-1-1B _onn @ _onn ¢ 114.87-

(2B,3B,4B) 100 — 200 F 100 -200 2F 136.44 O N/A , N/A

2 \(’;?21 ; 2) 100 - 300Q 100 — 300Q2 N/A (digital) +0.006 Q +0.004 O

3 }’éfg;; @ 0-20 mA N/A (digital) | 0—20mA | +0.03 mA +0.02 mA

4 2?)?'“ 8 0-20mA 0-20mA | 100-200°F |  +0.2°F £0.19F

5 RDAS 0-20mA 0—-20mA 100 — 200°F +0.26°F +0.29F

6

Component Description

No. | Manufacturer / Model Number Panel/Rack Location

1 100Q platinum RTD Local D5/D5/E5/ES, El. 60

2 Azonix / Model RT41 WPC Cabinet E1, EL 79

3 Azonix / Model GIO4 WPC Cabinet E1, EI. 79

4 Molytec / Model 2702 R1 D2, E198

5 Neff Instrument / Model 470050 RDAS C1, E198

6

Additional Calibration Requirements:

Calibration Frequency Requirements: 12 Months

Calibration Equipment Accuracy Requirements:

TE: ICT=0CT=0CR=ICR=N/A

RT41: ICTiow = 0.0005€; ICThign = 0.0015Q; OCT = ICR = OCR = N/A
GlO4: OCT=+0.011 mA; ICT =ICR=0CR=N/A

RDAS: ICT = OCT = ICR=0OCR = N/A

Static Head Value; N/A

Technical Specifications Sections Applicable: 3.3.1.1

References: Note 1 &2

No. No.






Idaho National Engineering and Environmental Laboratory

412.09 (09/03/2002 - Rev. 07

Identifier: 5465
Revision: 0
Page: 113 of 141

7.0 Summary of Results:

LoopID TRS-1-18 (20)

TRANSFER FUNCTIONS

Component No. 1

°F = Q per Appendix P Table

ComponentNo. 2

OUTPUT (direct reading Q) = INPUT(Q)

Component No. 3

OUTPUT (mA) = INPUT (direct reading mA)

Component No. 4

OUTPUT(direct reading °F) = INPUT(mA) x 100°F + 100 °F

20 mA

Component No. 5

OUTPUT(direct reading °F) = _INPUT(mA) x100°F + 100°F

20 mA

Component No.
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7.0 Summary of Results:
COMMENTS AND NOTES

Loop ID  TRS-1-18 (20)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for
each component in the string using the SRSS method.

2. The water power calculator(s) averages the outputs of each inlet TE to provide inlet temperature.
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7.0 Summary of Results:

Loop ID  TRS-1-17 (27)

Setpoint And Scaling Document

Loop Number

TRS-1-17 Safety-Related?  Yes No[]

Loop Function |

The function of loop TRS-1-17 (27) is to provide core outlet temperature information to the operators and the
water power calculators that are monitored to assure that the operation is within the limits established by the
safety analysis.

Loop Accuracy [ LCS Acceptable Acceptable
Function As Found As Left
Outlet Temperature N/A <+ 0.25% <1 0.14°F

Loop Componenis Process Calibration Value Acceptable Acceptable

No. | Tag No. Range/Setpoint Input QOutput As Found As Left

1 TE-1-5A _ o - o 114.87-

100 — 200 °F 100 — 200 °F 136.44 Q N/A N/A

2 Yé‘;ﬁ;; @ 100 — 30002 100 - 300Q N/A (digital) +0.006 Q +0.004 O

3 \(Igrg;; @) 0-20mA N/A (digital) 0-20mA +0.03 mA +0.02 mA

4 {2';?'1'1 7 0-20mA 0-20mA | 100—200°F |  +0.2°F +0.19F

5 RDAS 0-20mA 0—-20mA 100 — 200°F +0.26°F +0.2°F

6

Component Description

No. | Manufacturer / Model Number Panel/Rack Location

1 100C2 platinum RTD { ocal J6, EL79

2 Azonix / Model RT41 WPC Cabinet E1,EL 79

3 Azonix/ Model G104 WPC Cabinet E1,EL 79

4 Molytec / Model 2702 R1 D2, E! 98’

5 Neff Instrument / Model 470050 RDAS C1, El o8

5]

Additional Calibration Requirements:

Calibration Freguency Requirements: 12 Months

Calibration Equipment Accuracy Requirements:

TE: ICT = OCT = OCR = ICR = N/A

RT41: ICTiow = 0.0005€; ICThigh = 0.0015Q; OCT = ICR = OCR = N/A
GiO4: OCT=+0.011 mA; ICT =ICR=0CR=N/A

TRS: ICT =0OCT = ICR =0CR = N/A

RDAS: ICT = OCT = ICR = OCR = N/A

Static Head Value; N/A

Technical Specifications Sections Applicable: 3.3.1.1

References: Note 1

No. No.
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7.0 Summary of Results:
loop!D TRS-1-17 (27)
TRANSFER FUNCTIONS
Component No. 1

F = Q per Appendix P Table

Component No. 2

OUTPUT(direct reading Q) = INPUT(Q)

Component No. 3

OUTPUT (mA) = INPUT (direct reading mA)

Component No. 4

OUTPUT(direct reading °F) = _INPUT(mA)} x 100 °F +100°F

20 mA

Component No. 5

OUTPUT(direct reading °F) = INPUT(mA) x100°F +100°F

20 mA

Component No.
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7.0 Summary of Results:
COMMENTS AND NOTES

Loop D TRS-1-17 (27)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for
each component in the string using the SRSS method. ‘
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7.0 Summary of Results:
Loop ID _TRS-1-11 (12,1 3,14,21,22,23,24)
Setpaint And Scaling Document
Loop Number
TRS-1-11 Safety-Related?  Yes X No[]

Loop Function

The function of loop TRS-
to the operators and the wat

limits established by the safety analysis.

1-11 (12,13,14,21,22,23,24) is to provide core quadrant outlet temperature information
er power calculators that are monitored to assure that the operation is within the

Loop Accuracy | LCS Acceptable Acceptable
Function As Found As Left
Quadrant Outlet Temperature N/A <+ 0.43°F <+ 0.28%F
Loop Components Process Calibration Value Acceptable Acceptable
No | Tag No. Range/Setpoint Input Output As Found As Left
T [TEIA P o 92,94~
(2A3A,4A) 0-200 °F 0-200°¢F 136.44 Q N/A N/A
2 | o @ 100-300Q | 100-3000 | N/A(digital) | +0.0060 £0.004Q
3 WPC-1 (2 -
(GIO4) @) 0-20 mA N/A (digital) 0-20mA +0.03 mA +0.02 mA
4 TRS-1-11
(12,13,14,21,2 0-20mA 0-20mA 0 - 200°F +0.3%F +0.2°F
2,23,24)
5 RDAS 0-20mA 0-20mA 0 — 200°F +0.42°F +0.3%F
6
Component Description
No. | Manufacturer / Model Number Panel/Rack Location
1 100Q platinum RTD Local D5,D5,D5,D5, EL. 60
2 Azonix/ Model RT41 WPC Cabinet E1,EL 79
3 Azonix / Model GIO4 WPC Cabinet E1, ElL 79
4 Molytec / Model 2702 R1 D2, EI 98
5 Neff Instrument / Model 470050 RDAS Ci, E198
6
Additional Calibration Requirements:
Calibration Frequency Requirements: 12 Months

Calibration Equipment Accuracy Requirements:
TE: ICT = OCT =0CR =ICR=N/A
RT41: ICTiow = 0.0005€; ICThigh = 0.0015C; OCT = ICR = OCR = N/A
GIO4: OCT=+0.011 mA; ICT =ICR=0CR=NA
TRS: ICT = OCT =ICR = OCR = N/A

ADAS: ICT = OCT = ICR=0CR = N/A

Static Head Value; N/A

Technical Specifications Sections Applicable:

3.3.1.1

References: Note 1

No.

No.
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Loop ID TRS-1-11(12,13,14,21,22,23,24)

TRANSFER FUNCTIONS

Component No. 1

°F = Q per Appendix P Table

ComponentNo. 2

OUTPUT(direct reading Q) = INPUT(2)

Component No. 3

OUTPUT (mA) = INPUT (direct reading mA)

Component No. 4

OUTPUT{direct reading °F) = _INPUT(mA) x 200 °F
20 mA

Component No. 5

OUTPUT(direct reading °F) = _INPUT(mA) x 200 °F
20 mA

Component No.
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7.0 Summary of Results:

COMMENTS AND NOTES
[ToopiD TRS-1-11(12,13,14,21,22,23,24)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for

each component in the string using the SRSS method.
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7.0 Summary of Results:

LoopID DTRS-1-1(2,3,4,5,A,B,C,DE)

Setpoint And Scaling Document !

Loop Number

DTRS-1-1 Safety-Related?  Yes [X No D

Loop Function |

The function of loop DTRS-1-1 (2,3,4,5,A,B,C,D,E} is to provide core quadrant and total differential temperature
information to the operators and the water power calculators that are monitored to assure that the operation is
within the limits established by the safety analysis.

Loop Accuracy ] LCS Acceptable Acceptable

Function As Found As Left
Quadrant and Total Differential N/A <+0.19%F <+ 0.12°F
Temperature :
' Loop Components Process Calibration Value Acceptable Acceptable
No. | Tag No. Range/Setpoint Input Qutput As Found As Left
1 | TE-1-1B opn e orn e 114.87-
(2B,3B,4B) 100 — 200 °F 100 — 200 °F 136.44 O N/A CN/A
2 TE-1-1A o _ ° 92.94—
(2A,3A,4A 5A) 0 —200°F 0-—-200°F 136.44 Q N/A N/A
3 \(/::ﬁs;; ) 100 - 300Q 100 — 30002 N/A (digital) +0.006 Q +0.004 O
‘| o 2 0-20mA | N/A(digital) | 0-20mA | +0.03 mA £0.02 mA
5 DTRS-1-1 ;
(2,3,4,5,AB.C, 0—-20mA 0-~20mA 0-60%F +0.15%F +0.1°%F
D,E)
6 RDAS 0-20mA 0-20mA 0 — 60°F +0.16%F 0.1°F
Component Description )
No. | Manufacturer / Model Number Panel/Rack lLocation
1 1002 platinum RTD Local D5/D5/ES/ES, El. 60°
2 1002 platinum RTD Local D5,D5,D5,D5, El. 60°
(5A)J6, EL.79"
3 Azonix / Model RT41 WPC Cabinet E1, EL. 79
4 Azonix / Model GIO4 WPC Cabinet Ei, El. 79’
5 Molytec / Model 2702 R1 D2, EI 98’
6 Neif Instrument / Model 470050 RDAS C1,E198
Additional Calibration Requirements:
Calibration Frequency Requirements: 12 Months

Calibration Equipment Accuracy Requirements:

TE: ICT =OCT =OCR = ICR = N/A

RT41: ICTiow = 0.0005¢3; ICThign = 0.0015Q; OCT = ICR = OCR = N/A
GI04: OCT=+0.011 mA; ICT =ICR=0CR=NA

TRS: ICT =0OCT = ICR = OCR = N/A

RDAS: ICT = OCT = ICR = OCR = N/A

Static Head Value; N/A

Technical Specifications Sections Applicable: 3.3.1.1

References: Note1,2 & 3

No. No.
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7.0 Summary of Results:
Loop ID  DTRS-1-1(2,3,4,5,A,8,C.D.E)
TRANSFER FUNCTIONS
Component No. 1

°F = 0 per Appendix P Table

Component No. 2

°F = Q per Appendix P Table

Component No. 3

OUTPUT(direct reading Q) = INPUT(Q)

Component No. 4

OUTPUT (mA) = INPUT (direct reading mA)

Component No. 5

OUTPUT(direct reading °F) = INPUT(mA) x 60°F
‘ 20 mA

Component No. 6

OUTPUT (direct reading °F) = INPUT(mA) x 60 °F
: - 20 mA
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7.0 Summary of Results:
COMMENTS AND NOTES

Loop ID DTRS-1-1(2,3,4,5,AB,C,DE)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for
each component in the string using the SRSS method.

2. The water power calculator(s) éverages the outputs of each inlet TE to provide inlet témperature.

3. The water power calculator(s) determines differential temperature by subtracting the average inlet
temperature from each of the outlet temperatures.
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7.0 Summary of Results:

Loop ID__ WRS-1-1 (2,3,4,,A,.B.C.D,)
Setpoint And Scaling Document
Loop Number
WRS-1-1 Safety-Related?  Yes [X No [}
Loop Function i
The function of loop WRS-1-1 (2,3,4,,A,B,C,D,) is to calculate quadrant power which is monitored to assure that
the operation is within the limits established by the safety analysis.
Loop Accuracy | LCS Acceptable Acceptable
Function As Found As Left
Quadrant Water Power N/A <+ 0.32MW < +0.18MW
Loop Components Process Calibration Value Acceptable Acceptable
No. | Tag No. Range/Setpoint Input Qutput As Found As LLeft
1 TE-1-1B o 100 — 200 114.87-
(2B,3B,4B) 100 —200 °F oF 136.44 Q N/A N/A
2 [ TE-1-1A o0 @ onn @ 92.94- ‘
(2A,3A,4A) 0-200 °F 0 — 200 °F 136.44 Q N/A N/A
3 | FE1-1(234) 0o-570'wc | O~ 913;?00 0 — 570"we N/A N/A
4 | FT1-1(34) 0-570"we | 0-570*wc | 0-1Vde | +0.003 Vdc +0.001 Vde
5 WPC-1 (2) - +0.0001
(PAI3) 0-1Vde 0-1Vde N/A (digital) Vde + 0.00004 Vdc
6 ‘{;ﬁf{ ; @ 100 — 300Q2 100 — 3000 | N/A (digital) +0.006 +0.004 Q
7 ‘(’éf’g;; @ 0-20mA | N/A (digital) | 0-20mA | £0.03 mA £0.02 mA
8 WRS-1-1
(2,3.4,AB,C,D) 0—20mA 0-20mA | 0-100MW +0.17MW +0.1MW
9 RDAS 0-~20 mA 0—20mA | 0-100MW +0.26MW +0.2MW
Component Description
No. | Manufacturer / Model Number Panel/Rack Location
1 100Q platinum RTD Local D5/D5/ES/ES, El. 60
2 100 platinum RTD Local D5,D5,D5,D5, El 60°
3 | Orifice Plate Local D4/D4/D6/D86, El. 51' 3”
4 Foxboro/823DP Local C5/C5/C5/C5, EL42'
5 Azonix / Model PAI3 WPC Cabinet E1, EL7¢
6 Azonix / Model RT41 WPC Cabinet Et, EL 79
7 Azonix / Model GIO4 WPC Cabinet Et, EL 79
8 Molytec / Modet 2702 R1 D2, El 98'
9 Neff Instrument / Model 470050 RDAS C1, E198'
Additional Calibration Requirements:
Calibration Frequency Requirements: 12 Months
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7.0 Summary of Results:

Loop ID _WRS-1-1 (2,3,4,A,.B,C.D)}

Calibration Equipment Accuracy Requirements:

TE: ICT=0CT=0CR =ICR=N/A

FE:ICT=0CT =0OCR =ICR =N/A

FT:ICT =+ 0.4"wc; OCT=ICR=0OCH = N/A

PAI3: ICT=0CT =ICR =0CR = N/A

RT41: ICTiow = 0.0005Q; ICThigh = 0.0015Q; OCT = ICR = OCR = N/A
GlO4: OCT=+0.011 mA; ICT =ICR=0CR = N/A

WRS: ICT = OCT = ICR = OCR = N/A

RDAS: ICT = OCT =ICR=0CR = NA

Static Head Value; N/A

Technical Specifications Sections Applicable: 3.3.1.1

References: Note1,2,3&4

No. No.
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7.0 Summary of Results:

LoopID WRS-1-1(2,3,4,AB.CD)

TRANSFER FUNCTIONS

Component No. 1

°F = Q per Appendix P Table

Component No. 2

°F = O per Appendix P Table

Component No. 3

INPUT =0 — 16000 GPM FLOW
OUTPUT =0 —570 “WC

Component No. 4

OUTPUT (mA) = INPUT (*wc) ¢ 16 mA + 4 mA
570 "wc

Component No. 5

OUTPUT (direct reading Vdc) =  INPUT(Vdc)

Component No. 6

OUTPUT(direct reading 2} = INPUT(Q)

Component No. 7

OUTPUT (mA) = INPUT (direct reading mA)

Component No. 8

OUTPUT(direct reading °F) = INPUT(mA) x 100MW
20 mA

Component No. 9

OUTPUT(direct reading °F)= INPUT(mA) x 100MW
20 mA
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7.0 Summary of Results:
COMMENTS AND NOTES

Loop ID WRS-1-1(2,3,4,A,B,C,D,)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for
each component in the string using the SRSS method.

2. The water power calculator(s) averages the outputs of each iniet TE to determine inlet temperature.

3. The water power calculator(s) determines differential temperature by subtracting the average inlet
temperature from the quadrant outlet temperature.

4. The water power calculator uses the quadrant differential temperature and guadrant flow to
determine quadrant MW
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7.0 Summary of Results:
Loop ID  WRS-1-5A (5)
Setpoint And Scaling Document
Loop Number
WRS-1-1 Safety-Related? Yes X4 No [l
Loop Function |
The function of loop WRS-1-1 (2,3,4,A,.B,C,D))isto calculate total power which is monitored to assure that the
operation is within the limits established by the safety analysis.
Loop Accuracy ] LCS Acceptable Acceptabvle
Function As Found As Left”
Total Water Power N/A <+ 0.86MW < + 0.56MW
Loop Components Process Calibration Value Acceptable Acceptable
No. | Tag No. Range/Setpoint input Qutput As Found As Left
1 TE-1-1B o 100 — 200 114.87—- :
(2B,3B,4B) 100 - 200 °F °F 136.44 Q N/A N/A
2 | TE-1-5A oo 2 o @ 92.94-
0 -—-200°9°F 0 — 200 °F 136.44 O N/A N/A
3 |FE1-1(234) 0-570we | °° ;;;?00 0 - 570"we N/A N/A
4 | FT11234) 0-570*wc | 0-570"wc | 0-1Vdc | £0.003 Vdc +0.001 Vdc
5 WPC-1 (2) . + 0.0001
(PAI3) 0-1Vvde 0-1Vdc N/A (digital) Vde +0.00004 Vdc
S ian 100-300Q | 100-3000 | N/A (digital) | 00060 £0.004Q
7 ‘('é':’g;; @ 0-20mA | N/A(digital) | 0-20mA | £0.03 mA £002 mA
8 WRS-1-5A (5) 0-20 mA 0—20mA | 0-350MW +0.54MW - +0.4AMW
9 RDAS 0-20mA 0-20mA | 0—350MW +0.71MW +0.6MW
Component Description
No. | Manufacturer / Model Number Panel/Rack Location
1 100 platinum RTD Local D5/DS/ES/E5, El. 60
2 1000 platinum RTD ' Local J6, EL79
3 Orifice Plate Local D4/D4/D6/DS, El. 51" 3"
4 Foxboro/823DP Local C5/C5/C5/C5, El.42
5 Azonix / Model PAI3 WPC Cabinet E1, E. 79
6 Azonix / Model RT41 WPC Cabinet E1, EL. 79’
7 Azonix / Model GIC4 WPC Cabinet E1,EL 79
8 Molytec / Model 2702 R1 D2, E198
9 Neff Instrument / Model 470050 RDAS C1, El1 98
Additional Calibration Reguirements:
Calibration Frequency Requirements: 12 Months






Idaho National Engineering and Environmental Laboratory

412.09 (09/03/2002 — Rev. 07)

Identifier: 5465
Revision: 0
Page: 129 of 141

7.0 Summary of Results:

Loop ID  WRS-1-5A (5)

Calibration Equipment Accuracy Requirements:

TE: ICT = OCT=0CR =ICR = N/A

FE: ICT = OCT = OCR = ICR=N/A

FT: ICT = + 0.4"wc; OCT=ICR = OCR = N/A

PAI3:ICT=0OCT =ICR=0CR =N/A

RT41: ICTiow = 0.0005Q; ICThigh = 0.0015¢; OCT = ICR = OCR = N/A
GI04: OCT=10.011 mA; ICT =ICR=0CR=N/A

WRS: ICT=0CT =ICR=0CR=NA

RDAS: ICT = OCT = [CR = OCR = N/A

Static Head Value; N/A

Technical Specifications Sections Applicable: 3.3.1.1

References: Note1,2,3&4

No. No.
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7.0 Summary of Results:

Loop D WRS-1-5A (5)

TRANSFER FUNCTIONS

Component No. 1

°F = Q per Appendix P Table

Component No. 2

°F = Q per Appendix P Table

Component No. 3

INPUT =0 — 16000 GPM FLOW
OUTPUT =0 —570 “WC

Component No. 4

QUTPUT (mA) = INPUT (“wc)  » 16 mA + 4mA
570 "we

Component No. 5

OUTPUT(direct reading Vdc) =  INPUT(Vdc)

Component No. 6

OUTPUT(direct reading Q) = INPUT(Q2)

Component No. 7

QUTPUT (mA) = INPUT (direct reading mA)

Component No. 8

OUTPUT(direct reading °F) = INPUT(mA) x 350MW
20 mA

Component No. 9

OUTPUT(direct reading °F) = _INPUT{mA) x 350MW
20 mA






Idaho National Engineering and Environmental Laboratory 412.09 (09/03/2002 — Rev. 07)
Identifier: 5465

Revision: 0
Page: 131 of 141

7.0 Summary of Results:
COMMENTS AND NOTES

Loop ID WRS-1-5A (5)

Comments and Notes

1. As found and as left values are applicable to individual component calibrations. Values for string
calibrations can be determined by algebraically combining the individual component values for
each component in the string using the SRSS method.

2. The water power calculator(s) averages the outputs of each inlet TE to determine inlet temperature.

3. The water power calculator(s) determines differential temperature by subtracting the average inlet
temperature from the core outlet temperature.

4. The water power calculator uses the core differential temperature and quadrant flow totals to
determine total MW
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7.0 Summary of Results:

Loop Diagrams
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7.0 Summary of Results:

Loop Diagrams(cont.)
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7.0 Summary of Results:

Loop Diagrams(cont.)
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7.0 Summary of Results:

Loop Diagrams(cont.)
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7.0 Summary of Results:

Loop Diagrams(cont.)
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7.0 Summary of Results:

Loop Diagrams(cont.)
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7.0 Summary of Results:
Loop Diagrams(cont.)
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7.0 Summary of Results:
Loop Diagrams(cont.)
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8.0 Conclusions:

The instrumentation addressed in this calculation is
sufficiently accurate to perform its safety related function for

which it is required.
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Advanced Test Reactor
Operation Safety Board

MEETING DATE,

TIME AND PLACE FEBRUARY 3, 2010 8:00AM ATR-670 CONFERENCE RM

MINUITES

'MEETING CALL TR Pre-Startup for Cycle 146A-]

Edmond Schuebert, ATR Operéitions Manage

Barbara Wolt, ATR Administrative Assis

- Is met under the ATR functional area ma
* " Facilities and Activities”,

tant

trix of “Startup and Restart of

| Chere Morgan Member: ES&H
| David McDaniel Member: Nuclear Engineer

David Schooner Member : ATR Production Contro]
Jack Jacobi Member: SORC

John Chapman Presenter: ATR Lead Safety Analyst Nuclear
Engineering

Keith Penny Member: Engineering Manager
-~ Kevin Pace AD Hoc Member: Maintenance Supervisor
. Linda Reeder

Observer: Docume{nt Supervisor
Loran Kinghomn Member: ATR Operations 'Deputy Manager
Rick Denning Observer: DOE F acility Representative
Terry Hathaway Member: ATR Pro grams QA

Wesley Gates Presenter: Day Senior Reactor Operator

Ed Schuebert called the OSB meeting to review agenda items for pre-
g - startup of Cycle 146A-1. Agenda item 1 w

]
;
i

DISCUSSION

MR . reported no issues concerning startup.





' OSB members concurred that no

COVCLUSIONS .| Pending the outcome to HVE-22

: approved for use of cycle 146A-1

changes incurred to CRD-1] and was
pending Ed Schuebert signature. .

repair all members agree to startup. All

een approved by members and have no

' MBM-30-

0-

07 Interlm Operating Instructions for

MBM-74-07: Inadequate Firewater Sprinkler Supply
Pressure - Put into ICARE for ATR procedure,

' MBM-16-08: RTC Evacuation Directional Lights -
Remove from CRD-16A Ietter file. | S
MBM-78-08: Subpile Room Trench Monitor Alarm
Operation - Put into ICARE for procedure

‘ Complete
| Vesley Gates a0
Keith Penny 2/17/10

MBM-83-08: Ins}allation/Operation of Portable
- Submersible Pumps into Canal for Chemistry Control

- Complete

' while Canal Recycle System is Out of Service - Remove Wesley Gates 2/3/10
from CRD-16A Ietter file. '
MBM-48-08: HVS-3 Operation with Automatic RMS-4 -

‘008 - Put into ICARE for path forward. Loran Kinghorn 217710

EJS-36-09: Operation of the Cooling Tower Screen
Vacuum WT20X - Resolve

4/3/10

EJS-04-10: Disabling ATR Complex Fire Alarms
Firewater Testing - Put into ICARE System for p
| forward.

During
ath

ATR Cooling Tower Required
Operational Mitigations - Put into ICARE System for
path forward.

2/17/10

Complete
2/3/10

2/4/10

' NCR Status -
' NCR status.

Receive signed ¢

QA - Review reed to ensure QX signs for

Complete
2/3/10

146A-1

Complsie——
12/3/10







ATR Operations
OSB Meeting Minutes

.

ldaho National Laboratory

Minutes Taken By: Barbara Wolt
Date of Meeting: February 5, 2009

Location of Meeting: ATR Conference Room

OSB Meeting Topic: ATR Dry Transfer Cubicle

Speaker or
Item Description of Discussion Actionee
1 e Marty opens meeting and states that the minimum membership for Martin
this meeting is approved under the matrix of Startup and Restart of McDonough
Facilities and Activities. Quorum is met with the following members:
Name Member / Presenter / Title Position
Observer
Martin McDonough Chair ATR Operation Mgr
Brooks Clements Member ATR Deputy Manager
Linda Reeder Member Document Management
Thornton Waite Presenter Project Manager
Steven Winter Observer Project Team/Nuc. Safety Eng.
Charles Maggart Observer DOE
Rick Denning Observer DOE Facility Rep
Max Heberling Member ATR Operations Asst. Mgr
Robert Riordan Member ATR TSR Coordinator
Al Hoskins Member ATR Eng./SORC
R Osborn Member Nuclear Operations ES&H
Paul Nelson Member ATR RadCon Manager
Keith Penny Mémber Engineering Manager
Jim Harvey Observer Deputy for Operations
John Chapman Member Nuclear Eng. Supervisor
Barbara Wolt Observer ATR Administrative Assistant
3 | Thornton gave background information on the ATR Dry Transfer Thornton Waite
Cubicle:
* Modifying unused, existing Gas Cooled Loop Facility Hot Cell
into the Dry Transfer Cubicle.
* Located in southeast corner of ATR first basement, south of 1B
cubicle.
» Purpose of facility is to size TMIST/AGC/AGR experiments for
shipment in GE-2000 cask to MFC forPIE. Shipment has size
and weight limitations.






item

Description of Discussion

Speaker or
Actionee

» Cubicle originally had 4 master-slave manipulators (2 pair), one
shield window was installed, possibly the second, overhead
crane, periscope, and PaR.

e Only one shielding window remaining in place, PaR frame, crane
rails. Balance of equipment has been removed.

» First experiment to be sized in cubicle is TMIST-1, to be
performed this spring.

Moadifications — for limited remote handling operations for sizing
operations in a dry environment:

* Install one set (1 pair) of master-slave manipulators — master-
slave manipulators from excess, modified for this application
Install one ton overhead bridge crane
Refurbished existing shielding window — clouded, cover glass
needed to be polished, cover gas added

» Fabricate new shielding window. Fabricated from unused,
surplus shielding windows provided by BEA

* Modify ventilation system so ducting goes directly from room into

building exhaust.
Install camera system
Miscellaneous electrical modifications for equipment
Make shielding door operational
Fabricate new tooling to size experiments
o New shielded cask insert to transfer experiment from
cubicle into GE-2000 Cask and to hold experiment while it
is sized

o Framework to hold cask insert

o Tooling to size experiments — specific to each experiment.
Will be operated using master-slave manipulators.

Thornton reviewed and discussed the answers to Appendix B of LWP-
9902.

It was noted that an Addendum to SAR-153 is required and an ESAP
will be required for each experiment to cover the specific requirements.

Marty presented the instructions for Appendix C of LWP-9902 and the
members are to evaluate each criteria and provide a basis for each
result when a “ Yes” answer is reached then no further e#aluation is
required. !

e Questions 1 — 10 were answered no w§th board members
approval for each basis answered.

Martin
McDonough






Item

Description of Discussion

Speaker or
Actionee

* Question 11 was answered yes with board members approval for
basis as the activity will be performed for the first time under
ATR’s safety basis. Experiments using manipulator arms have
not previously been performed in the facility 670 Dry Transfer
Cubicle.

e The board determined that the appropriate restart is a limited
scope MSA.







Advanced Test Reactor
Operation Safety Board

MEETING DATE, )
TIME AND PLACE FEBRUARY 15, 2010 3:30PM  ATR-670 CONFERENCE RM

" MINUITES

-MEETING CALLED AGR 3 and 4 Fission Product Monitor Modification

CHAIR ' Edmond Schuebert, ATR Operations Manager
NOTE TAKER Barbara Wolt, ATR Administrative Assistant

: Is met under the ATR functional area matrix of “Startup and Restart of
QUORUM Facilities and Activities”.

_, Jack Jacobi Member: SORC

'ATR OSB | Al Hoskins ATR Engineering

: MEMBERS, . Linda Reeder Observer: Document Supervisor

OBSERVERS, " Loran Kinghorn Member: ATR Operations Deputy Manager
 PRESENTERS IN . Douglas Wale Observer: Performance Assurance
ATTENDANCE . Robert F ulks AD Hock Member: ATR Work Execution Manager
?' Terry Hathaway Member: Quality Assurance Manager

i
!

i
i

Modification determination for the AGR 3 and 4 Fission Product Monitor
: TOPIC i 3 . ,_
S - Modification | |

DISCUSSION rand C, and 10 CFR 830 Major Modification Determination for the AGR 3

'and 4 Fission Product Monitor Modification. Miche] Davenport, Project

5 OSB members concurred to the following action items and have
- CONCLUSIONS  determined that this js not a Major Modification for ATR and will state
; such as the action items are complete,

' T "PERSON
CTIONITEMS |RESPONSIBLE _ DEADLINE

“c‘aaage‘zﬁe"gafﬁzﬁiffe‘sr';:&;gé;ai;ﬁ“za‘1;;;;;5;;;;;;,,s i o
ith the Appendix C and the 10 CER 830, Michet Davenport 2725919

Change the MICE demonstration to reflect the current | Miche] avenport 2/25/10
1





Fission Product Monitors that ATR is currently using.
Question 13 states ...”’resumption of program work in
. which the activity/operation has been performed in this
facility within 3 months”... MICE has not been in
_performance therefore exceeding the 3 months.

e S

'MINUTES APPROVED BY | Chair Ed Schusbert on






ATR Operations
OSB Meeting Minutes

Minutes Taken By: Barbara Wolt

Pre-Startup Review - Fécility Material Condition Status

Wednesda)‘(, March 04, 2009

Location of Meeting: ATR Conference Room

The purpose is to engage with the OSB Memb
whether it is prudent to startup
Any action items identified will be assi
that it is prudent to startup and run.

and run the reac

Review “Action ltems” from OSB 12/18/09
Review list 100 / active USQ's —Nuc safety
Status of scheduled work — Production Control
Status of work scheduled but not completed — Production Control
Special Experiments material issues/imposed limits
operations — Engineering
Review CRD -1 - Wes Gates
Review all active CRD-16 letters - Wes Gates
® TSR and major non-TSR reduced sta
Bruce Criswell @ Loran Kinghorn

on reactor

tus and out of service equipment —

ers to make an informed decision as to
tor considering the whole picture.
gned as appropriate. There should be a consensus

ltem Description of: Discussion Speaker or
_ S Actionee
Introduction
1 ® Meeting opened with a review of members for meeting requirements under the OSB Ed Schuebert
matrix for Startup and Restart of Facilities and Activities. Quorum is met with the following
members:
Name Member / Presenter / Title Position
Observer
Ed Schuebert Chair ATR Operations Manager
Loran Kinghom Presenter / Member ATR Operatpons Deputy Manager
Bruce Criswell Presenter /Member ATR Operations Outage Manager
Jack Jacobi Member SORC
Bob Riordan Member TSR Coordinator
Kevin Clayton Observer TMIST
Keith Penny Member/Presenter Engineering Manager
Tony Laporta Member Nuclear Engineering Supervisor
Paul Nelson Member RadCon Manager / EST Actin
David Schoonen Member Production Control Manager
Wesley Gates Presenter/Observer ATR Day SRO
Terry Hathaway Member Quality Assurance Manager
Gary Delong Member ATR Maintenance Manager
Alan Hoskins Observer ATR Engineerin
Rick Denning Observer - DOE Facility Rep
Steve Smith Observer Engineering
Barbara Wolt Observer ATR Administrative Assistant
2 Ed used the following agenda to guide the direction and presenters of the OSB. Ed Schuebert






ltem

Description of Discuséion

Speaker or
Actionee

T Keith reviewed the LST-100 and stated that there were no ‘issues pending ATR Startup.

Wes reviewed CRD - 1 PISAs With Interim Controls he stated no issues pending ATR
Startup.

Keith Penny
Wes Gates

David gave status of scheduled work and work scheduled but not completed. He stated
no issues pending ATR Startup.

David Schoonen

Kevin Clayton review issues on special experiments and said there are no imposed limits

on reactor operation. He also stated that the training portion for the temperature controls
needs to be done.

Kevin Clayton

Wes and Ed review CRD-16 letters and the following action items resulted:

1) Action-L Kinghom: MBM-09-08 - Contingency for building with evacuation system
problems.

2 Action-L Kinghom: MBM-10-08 — Contingency for TRC voice paging system
deficiencies.

3) Action- L Kinghorn: MBM-48-08 — HVS-3 Operation with Automatic RMS-4 Out of
service. :

4)  Action-W Gates: MBM-61-08 — Instructions for recorder paper roll and marking
pen change-out.

5) Action-B Wolt: Remove from file: MBM-05-09 and revise Operation of Temporary
Totes of Sulfuric Acid in TRA-871.

6) Action-S Smith: MBM-78-08 Sub-pile room trench monitor alarm operation.

Wes Gates
Ed Schuebert

Bruce and Loran discussed and reviewed the TSR and major non-TSR equipment OOS
and reduced status as listed on the ODSR to ensure the OSB had a good understanding
of the status of this equipment. The LDSR and UADSR were briefly discussed but not
reviewed in detail. The consensus was that there was no equipment:0O0S or in reduced
status that precluded reactor operation.

Bruce Criswell
Loran Kinghom

The following items were discussed as part of round table and or issues/Action ltems
requiring resolution before members agree for startup: s 9¢9 e

1) Action — L Kinghorn: Can you do testing with full power? WSO E}"‘"Q

2) Action — K Clayton: Conditions are to change when reactor is on — see about
change in work order to ensure no activity/testingleql_xigment icci‘rl?Eges/ect... will
take place without proper approval. <es~R - [=p

3) Action — K Penny: Inspection on Fuel Element 9 withca era and have S
Engineering evaluate prior to startup. T¥~ck T et

4) Action — K Penny: DG-786 fuel oil priming system requires manual intervention
and needs to be reviewed prior to refueling. - -

5) Action- L Kinghomn: Set up OSB before start up and have a check list of Action

Round Table

s

M\\%@-gﬁac\ \& 0
(R

Items that needs to be complete for TMIST2 before startup. 3 Y
v

WA







ATR Operations
OSB Meeting Minutes

—

Idoho National Laboratory

Minutes Taken By: Barbara Wolt

Sunday, March 8, 2009

Pre-Startup Review of TMIST-2

Location of Meeting: Willow Creek Building, Rm 1

Speaker or
, Actionee
1 Introduction: Ed Schuebert
o Meeting opened with a review of members for meeting requirements under the OSB
matrix for Startup and Restart of Facilities and Activities.
Quorum is met with the following members:
Name Member / Presenter / Title Position
Observer
Ed Schuebert Chair ATR Operations Manager
Loran Kinghomn Member ATR Deputy Manager
Jack Jacobi Member SORC
Kevin Clayton Observer/Presenter TMIST
Keith Penny Member/Presenter Engineering Manager
David Schoonen Member Production Control Manager
Gary Delong Member ATR Maintenance Manager
Alan Hoskins Observer ATR Engineering
Mike Love Observer Station Manager
Steve Smith Observer Engineering
Barbara Wolt Observer ATR Administrative Assistant
Doug Johnson Observer ATR Programs Operations
Director
2 Agenda: Ed Schuebert
1. Review ESAP for TMIST-2
2. Review USQ for ESAP
3. Status on completion of procedures
4. Tumover of TMIST-2 to Operations — modification check list
5. Round table
The purpose of this OSB is to complete any issues, actions, requiring resolution for
TSMIST-2 before start up. Any action items identified will be assigned as appropriate.
There should be a consensus that it is prudent to stadup and run.





Discussed Action Items that were identified and assigned from OSB meeting on

Wednesday, March 4, 3009 are as follows: Ed Schuebert

1) Action - L Kinghom: Can you do testing with full power? COMPLETE - addressed
in USQ.

2) Action — K Clayton: Conditions are to change when reactor is on — see about
change in work order to ensure no activity/testing/equipment changes/ect... will

take place without proper approval. COMPLETE - Note 4 was added to W9231
per WOC 2 : 9231 per WOC 2 -

NOTE 4: This Note has been entered into the WO to set parameters of tasks
being performed after Reactor Startup when Outage 144A is complete,
Operations shall be notified for all SO Testing activities of the TMIST-2
Systems after Reactor Startup; any repairs/equipment changes of
System components shall not be performed without Operations

concurrence and a WOC is completed for this WO or a new WO
generated.

3) Action - K Penny: Inspection on Fuel Element 9 with camera and have
Engineering evaluate prior to start up. COMPLETE - Evaluation included in
startup letter.

4)  Action - K Penny: DG-786 fuel oil priming system requires manual intervention
and rieeds to be reviewed prior to refueling. COMPLETE- Changed wording in
OMNIto prime oil pump.

5) Action- L Kinghom: Set up OSB before start up and have a check list of Action
ltems that needs to be complete for TMIST2 before startup. COMPLETE -

Kevin reviewed Readiness Matrix for TMIST-2 reactor startup and Phase Modification Kevin Clayton
Checklist (PMC). Members agreed on the following Action Items be resolved prior to start
up:
1) Action - K Clayton: Revise PMC on Elements and add changes to section 5and
remove section 7. COMPLETE —

(a) Changes description to read: Elements 1, 2, 3 & 5 have all

been completed to the point of reactor operation ... Rather
than Elements 1, 2, 4 & 5.

(b) Added to Section 5:

EARM- TMIST-1, TMIST Priority 1 Annunciators
EARM- TMIST-2, TMIST Priority 2 Annunciators
EARM- TMIST-3, TMIST Priority 3 Annunciators
EARM- TMIST-4, TMIST Priority 4 Annunciators

S
(¢} Removed from Section 7:
TRA000286 — TMIST-2 (Experiment TMIST General Arrangement, Bubbler
operator/SEQ) Change-Out, Security requirements, DCS
screens

2






2} Action- K Clayton: Reword section 8a and reference Rowsell letter. COMPLETE

* Added to Section 8a: D. L. Rowsell letter fo E. J. Schuebert (DLR-04-09),
Experiment Safety Assurance Package and Operational Requirements

for Experiments in the Advanced Test Reactor for Cycle 144A-1, Revision
0, prepared 3/6/09.

3) Action - K Clayton: Change Readiness Matrix for TM IST-2 Reactor Startup items
1and 5. COMPLETE

TMIST-2 Readine§s Matrix

Loran completed these actions items as listed:
1) Delta P -2-13 has been bleed and is working. COMPLETE

2) DeePwell #3 diesel fuel transfer pump ecr has been placed on OMM section fo
prime the pump as a field change. COMPLETE.

3) 2B-SE TCV-31 and FCV-1 position indications failed this is not a start up issue.
COMPLETE. This does need to be fixed at some time,

Loran Kinghom

Concems about signs needed for tritium survey prior to entry. RWP requiring tritium
monitoring and verification of 1B cubicle room monitor prior to entry into the room. The
need for USQ for SO testing during reactor operations.

Kevin Clayton has these action items and will be resolved at the next OSB meeting.

Roundtable







Advanced Test Reactor
Operational Safety Board

MINUTES MARCH 10, 2010 10:00 AM ATR-670 CONFERENCE RM

: : New/Changes to exustmg Authorization Basis  Documentation and
' MEETING CALLED | . Authorization Agreements and Authorization Basis Documentation,

. Procedures and Training Materials Review — 2009 ATR TSR/SAR Annual
Update submittal ‘to DOE

: CHAIR g Ed Schuebert ATR Operatlons Manager

NOTE TAKER ; Monlca Nevarez ES&H and RadCon Admmlstratlve Assnstant

QUORUM - OSB Chair, Nuclear Englneermg Supervisor, TSR Coordinator
T Ed Schuebert Chalr V 7 -
- Jack Jacobi SORC

. John Chapman Nuclear Engineering

| ATR OSB - ¢ Kirk Stueve TSR Coordinator

 MEMBERS IN .

' ATTENDANCE Linda Reeder Document Management

: i David McDaniel ~ Nuclear Engineering

j R . Keith Penny Engineering

Loran nghorn Operations Deputy Manager

— B et D BRI HEPALY Vidhager . -

| PRESENTER Anne MocCartin

CHANGES TO SAR-153/TSR-186 2010 ANNUAL UPDATE ANNE MCCARTIN

3 . ‘ Anne presented the group with a summary of the changes made to SAR-
| DISCUSSION ‘ 153/TSR-186 2010 Annual Update. The group discussed all questions and
| : concerns regarding the proposed changes.

i
1

| - OSB board recommends that a revision be made in the wording on Form-422
. CONCLUSIONS Section 24. Once changes are made, the 0SB Bdard concurred that the
| ' changes are ready fi for submlttal to the DOE.

i

ACTION ITEMS # 1 PERSON RESPONSIBI.E DEADLINE

Revxew documents Ilsted on Form—422 Item 21 to see If
the replacement of TRA-ATR-3077 with ECAR-634 has - Stacey Stewart :
changed any release requirements or limitations. ; *

ACTION ITEMS # 2 PERSON RESPONSIBLE DEADLINE
Wordlng needs to be changed on Form-422 Sectlon 24 Nuclear Engineerin ; 03/10/10 -
|n reference to the Power Varlatlon testlng for HSIS , -ng &  Complete






Advanced Test Reac

Operatlonal Safety Bc
A_Q{o_'&}}_nj’é";'; -  Personr

' Three months after 2009 Update is lmplemented 2010 S
procedure changes will be submitted to Document

n responsxble

Deadlme

‘ Kirk Stueve
Management. S S
| | Desiree Hale Nuclear Safety
. OBSERVERS Peter Jones Document Control Tech Lead
: | Becca Lambert Facility Ops Coordmator
‘MINUTES T I

| APPROVED BY |







Advanced Test Reactor
Operation Safety Board

MEETING DATE, , |
TIME AND PLAGE  MARCH 15,2010 2:00PM  ATR-670 CONFERENCE RM

MINUITES

"MEETING CALLED AGR 3 and 4 Fission Product Monitor Upgrade

CHAIR Edmond Schuebert, ATR Operations Manager
- NOTE TAKER Barbara Wolt, ATR Administrative Assistant
QUORUM  Is met under the ATR functional area matrix of Startup and Restgrt of

| Facilities and Activities”.

Al Hoskins Member: SORC
. Charles Forshee Member: ATR Operations Management
- David Rowsell Member: DM Supervisor

" ATR OSB Douglas Wale Observer: Performance Assurance
MEMBERS, * John Chapman Member: Nuclear Engineering
OBSERVERS, ~John Stephens Member: ATR Programs Support
PRESENTERSIN | Linda Reeder Member: Document Supervisor
ATTENDANCE Mike Davenport Presenter
. Mike McAnulty Observer: DOE-ID
* Robert Fulks AD Hock Member: ATR Production Control
3 Terry Hathaway Member: Quality Assurance Manager
I
: ' Modification determination for the AGR 3 and 4 Fission Product Monitor
. TOPIC Upgrade

- Ed Schuebert called the OSB meeting to review LWP-9902 Appendix B

‘ and C, and 10 CFR 830 Major Modification Determination for the AGR 3
i and 4 Fission Product Monitor Upgrade. Michel Davenport, Project Lead

' DISCUSSION . . . o

i presented members with an overview of the project. The project is to
 provide functionally equivalent replacement for MICE F PMS/Temperature
. Control System in support of future NGNP experiments.

OSB members concurred to the following action item and have determined
- CONCLUSIONS that this is not a Major Modification for ATR and signatures will be routed |
; after the action item is complete.

' ACTION ITEMS . 'PERSON

_ RESPONSIBLE  DFADLINE





Change the MICE demonstration to reflect the current
Fission Product Monitors that ATR is currently using.
Question 13 states ... resumption of program work in
which the activity/operation has been performed in this
facility within 3 months”... MICE has not been in
performance therefore exceeding the 3 months.

‘Michel Davenport 3/25/10

"MINUTES APPROVED BY

Chair E‘d Schuebert on  3/15/10







Advanced Test Reactor
Operational Safety Board

SAR-153 and TSR-186 2009 Annual

MINUTES MARCH 30, 2009 11AM A‘TR-67O CONFERENCE RM
|
&;EETING OSB Members to dischsé INL Nuclear Oper%tidhé Sﬁtér.idard SafetyBasns B
CALLED - Implementation Checklist for 2009 ATR Annual Update FRM-411 Rev 1
e FffectiveDate:11/9/07
CHAIR 'Ed Schuebert ATR Operations Manager J(
: NOTE TAKER Barbara Wolt ATR Operations Administrati ’ e Assistant
% Is met under the ATR functional area matri‘x of “New/Changes to
- QUORUM i existing Authorization Basis Documentation and Authorization
: - ‘ Agreements”.
Keith Penny ATR Engineering Mgr
| . Jack Jacobi SORC
. ATR OSB . John Chapman Nuclear Engineering
 MEMBERS IN Loran Kinghorn  ATR Operations Deputy Mgr
| ATTENDANCE ¢ Robert Osborn ES&H
; | Linda Reeder Document Mgr
i {
i i Robert Riordan TSR Coordinator
' PRESENTER Steve Winter Nuclear Engineering

IMPLEMENTATION ATR SAR-153/TSR-186 2009 ANNUAL UPDATE

Update

STEVEN WINTER

' DISCUSSION

' Steve Winter passed out Implementation Matrix

and Plan (IMP) for the 2009

ATR Annual Update and a summary of changes.| OSB members discuss the

summery of changes and it was noted that:

® Item #3 - Not all drawings will be changed to ATR-Complex.

~e Item # 10 — Will roll into SAR and get rig

of the addendum.

* ltem # 13 — Assessment led to changes that should be made to TSR-
186 including verify changes to calculations. ICARE 42480 Action

42761

® Item # 21 - Piant Modifications need to be identified in Section 4 of

the IMP for 2009 ATR Annual Update.
* ltem # 34 — Substantial change to TSR, lo
of fissile material, lifting equipment.

ok at the controls for storage

' CONCLUSIONS

OSB members.voted unanimous to accept draft update and submit to DOE.






Advanced Test Reactor
Operational Safety Board

'ACTION ITEMS # 1

' Are any Modifications necessary for the ATR battery )

TSRs specifically?

' E-mail from Rodger Barklund states yes system modlflcatlons are
thns update. For each ATR battery, there must be a means installe
rewsnon) to continuously monitor and report the battery’s state of
the top of the list along with the DCS/CDS update. ACTION COMPL

: \ 1
; PERSOV‘\I RESPONSIBLE | DEADLINE

Keith Penny 3/30/09

necessary prior to implementing ;
d (instrument and DCS software
charge. This modification is at |
ETE f

: ACTION ITEMS # 2

Kf

 PERSON RESPONSIBLE | DEADLINE ;

) Ed Schuebert / Robert

 To validate the procedures listed on Form-422. P 5/31/09
3 e Riordan EN.

: Steve Falley Training

| OBSERVERS Desiree Hale Nuclear Engineering

Anne McCartin mNucIear Engmeermg | -

RESOURCE e

| PERSONS

Desiree Hale (dxr) 533-4101, Steve Winter (wmtsd) 526-6856







INUTES

Advanced Test Reactor
Operation Safety Board

APRIL 14, 2010 09:00 AM. ﬁl\T/IR—67O CONFERENCE

IEETING CALLED Reaetor Startup

HAIR

Loran Klnghorn ATR Operatlons Deputy Manager
{OTE TAKER Bradey Hill, ATR Adm1n1strat1ve A551stant
YUORUM Is met under the ATR ﬁ:.’nctmnal area matrix of “Startup and Restart of
Facﬂmes and Activities
' Keith Penny Member: ATR Engineering Mgr
. Jack Jacobi Member: SORC
. David McDaniel ~ Member: Nuclear Engineering
- Rick Denning Observer: DOE
- Bradey Hill Observer: ATR Administrative Assistant
\TR OSB Charles Forshee Member: ATR Operations Assistant Manager
1EMBERS, ' Kirk Stueve Member: TSR Coordinator |
)BSERVERS IN Wes Gates Presenter: ATR DSRO
\TTENDANCE Terry Hathaway Member: QA
- Brant Campbell Observer: Nuclear Safety
- Al Hoskins Observer: ATR Engineering
' Bob Boston Observer: DOE
. Shannon Corrigan Observer: Configuration Control Coordinator
' David Schoonen Member: Production Control
'RESENTER - | Wesley Gates, ATR DSRO
TOPIC: STARTUP AND REVIEW OF ATR
’ FACILITIES AND ACTIVITIES
" Loran Kinghorn, ATR Operations Deputy Manager, went over OSB
. charter with board members. Document CTR-36. The list of attachments
dlscussed are as follows:
* Pre-OSB Startup Agenda, Cycle 146B-1
e List 100
MISCUSSION e CRD-1
® ATR Facility Modifications
e LDSR
e ODSR
* Utility Summary Report

Nuclear Engineering manager, David McDaniel, reviewed the List 100 .

1





‘and active Unreviewed Safety Question (USQ) and compared it to the

- Cycle Reference Document (CRD)-1. Members verified that the active

' USQ was still valid and that ATR Operations interim controls are still in
- place as well as the implementation methods. Mémbers agreed that the

- RTC-USQ-2006-578 be removed from the List 100 and CRD-1 due to
 closing out the USQ. No new USQs were added to the List 100. David
. McDaniel provided a new collective significance breakdown of the List
100 as well. The following areas were discussed:

Impact on At Power Operations/Operational Flexibility.
Impact on Shutdown/Canal Operations.

Reduced safety design margin.

Impact on Probabilistic Risk Assessment (PRA).

| Members reviewed all active CRD-16 letters. There were no new CRD-
16 letters issued for this reactor cycle.

Production Control Manager, David Schoonen, gave the status of the
- scheduled work that was completed in this outage as well as continuing
issues that need to be addressed prior to startup.

ATR Engineering Manager, Keith Penny, reviewed special experiments

- as well as material issues. Engineering has implemented all 2 SIGMA

’ Beryllium cracking surveillance requirements. Beryllium inspections were
. completed and filmed. No cracks were identified., However, it appears ‘
 that the West Flux Trap is starting to show signs o:f bowing due to neutron
- damage as indicated by fuel marks up against the I‘)eryllium reflectors.

Shannon Corrigan went over plant modifications during 146B-1 outage
and all the work that was also performed under T chnical Evaluations
(TEV). A modifications letter will be issued to ATR Operations
. Management describing the modifications and the status of each

' modification projects.

Quality Manager, Terry Hathaway, went over the status of all open
Nonconformance Reports (NCR) and listed which‘ones have startup
implications.

ATR Operations Assistant Manager, Chuck Forshée, reviewed the

Operational Daily Summary Report (ODSR) and ﬂoop Daily Summary

Report (LDSR) and Utility Summary Report for T}echnical Safety
Requirements (TSR) status and Out of Service (OO0S) equipment.

. Members completed round table. They decided‘ that if M-42 Diesel was

- not able to run that we would start up on M-43 Diesel. They were also 3

concerned about the 2E-NW make-up pump only ﬂaving one make-up

- pump in service. David Schoonen informed the members that the parts

- were on order and once they have been received the 0OS make-up pump

would be repaired.





The OSB board unanimously concurred that once all Action Items have

"ONCLUSIONS - been completed there will be no outstanding or accumulative reactor safety
issues.
PERSON "ACTION
CTION TTEMS . RESsPONSIBLE | PEADLINE | copprpre
Need to validate that the USQ Interim Control is still  Before 'Startup Yes /FF
: Wes Gates .on April 17,
nplemented by the method indicated. ; 19010 ;
o . R v o ~ Before ¢ Startup Yes / -
Check valve indication for M-8 anary Coolant Chuck Forshee “on April 17, il
‘ump. :
B . e ....12010 T
Complete work package to put Plant Protective System . Before Startup Yes f‘
Keith Penny -on April 17,
PPS) Channel B back in service. 2010
Write an NCR for Suspect Bolts. Must be Keith Penn ngzrl?tf;t up Yes ¢4
)1sp031t10ned or Ok’d for Startup. Y ; 201 Op
—— - 2 B et S %‘(_
NCRs 45890, 4,,04 45924, 45925 must be Keith Penn ?;ﬁir;ftf;‘“p Yes
)1sposmoﬁT or Ok’d for Startup Y ! 201 Op |

1INUTES

\PPROVED BY 9????‘??? Singhom, ATR Operations Deputy Manager







ATR Operations
OSB MEETING MINUTES

—

Idaho National Laboratory

Date of Meeting: 04/02/08 Minutes Taken By: ChantelleGamn

Page 1 of 2

Location of Meeting: ATR Conference Room

Next Meeting Date: To be Announced

‘ Introducfign

® Skeen Blair mentioned that we are on schedule with continuing training for NM
to study fresh fuel shipping containers. He also mentioned that NMIS requires an
-Brooks brought up the question- Should we define proficiency in our PDD?
(This would be defined in the ATR Ops SD.)

o ATRC is on schedule, with Scott Ullsperger completing his walkthrough on 4/1¢
His requal date is 4/12/08.

e Skeen mentioned that Rabbit procedures were submitted to Document Control
-Marty brought up the question- Should RO students be involved in ATRC Reacti

annual drill.

/08.

ty?

S. They are beginning -

Skeen Blair

e Ken reported for Rick Taylor on Utility Area (UA).
Requalification and Training are going well with all UA.

Kenny Moore

o Alan Johnson will begin teaching Chemistry school. In the moming classes Al

n will teach chemistry

fundamentals for analyses that are performed at the ATR. The final session will include control limits, and

why we use the chemistry we do on the various systems. In the afternoon, class
chem lab.

e Alan is the SME for Chemistry here at RTC. He also maintains system enginee
water license, and waste water license.

vill practice in the plant-

r for chemistry, state

Alan Johnson

oWe will no longer be doing yearly Simulator Evals for the crews, during the year
will be evaluated in their required positions per PDD-105-during quarterly evals.
e The quarterly continuing training delinquent list has improved immensely.

each of the Operators

Loran Kinghorn

 Adam mentioned that we are having the SS's debrief their crews-not the trainers. This is working Adam Gott
extremely well, and improving the crew performance on the Simulator. Also, the $S should review crew

performance.

® Professionalism in the workplace was discussed at length. This will be followed up by Rob Spence who

will implement this policy.

e The R.O.Y. criteria is working well in the Simulator.

e There have been some minor complications when loading DCS on the Reactor Simulator.

(this should be cleared up by the end of April)

e The feedback from the new drilis ran has been very posmve

e The next SRB meeting will be in May.

e Shawn is beginning the Drifl Programs tumover from Declan Detrick. He will begin with Drills the Shawn Murphy

second week of April, and continue with one drill per week thereafter.
-Shawn provided Brooks Clements with list of drill sets.

Action ltems

. D|scuss certified operatofs organizational structure with Stephens and McDonough.

(Home org to Ops, work org to ATR Programs Training?)

Loran Kinghom

e Follow up with Brooks Clements on UAQ qualifications. Rick Taylor

e AFIB training needs to be completed for dayshift. AFIB scanned by 4/21/08. Kenny Moore
e Schedule Shift Supervisors to come and review other crew’s performance in thd simulator. Shawn Murphy
o Address EPRO analysis of plant chemistry and RML date for retraining for the 2 year plan.

e Provide list of RO school attendees to Loran Kinghorn. Brooks Clements
e Training Needs Analysis for RO School Reactivity —theory to practice, using ATRC. Stan Wackeri
e Provide decision on drill sets to Shawn Murphy. Ed Schuebert/

Brooks Clements

Roundtable

e The feedback from the last EPRO school was positive. However, rearrangement of classes may be

needed for the next school.
o Trainers need to maintain proficiency.






ATTENDEES :
Brooks Clements
Becca Lambert
Loran Kinghorn
Adam Gott
Martin McDonough
Skeen Blair
Alan Johnson
-Shawn Murphy
Robert Spence
Kenny Moore
Max Heberling
Ed Schuebert
Chantelle Gamn

Any additions or corrections to these meeting minutes need to be delivered to the preparer.

Page 2 of 2






Advanced Test Reactor
Operational Safety Board

MEETING DATE, an
TIME AND PLAGE APRIL 27,2010  10:00 AM ATR-670 CONFERENCE RM

MINUTES

'MEETING CALLED | 2010 Annual Update of ATRC SAR/TSR-192

- CHAIR Edmond Schuebert, ATR Operations Manager
NOTE TAKER ‘Barbara Wolt, ATR Administrative Assistant

i Is met under the ATR functional area matrix activity of “New/Changes
QUORUM to existing Authorizatior.l Bgsis Documentation and Authorization
‘  Agreements and Authorization Basis Documentation, Procedures and
. Training Materials Review.

Al Hoskins SORC
. John Chapman Nuclear Engineering
'ATR OSB MEMBERS  Linda Reeder Document Management
INATTENDANCE = Keith Penny Engineering
: Charles Forshee Operations Assistant Manager
Kirk Stueve TSR Coordinator / ATRC Tech Lead

' PRESENTER

David Reeder

TOPIC 2010 Annual Update of Changes to SAR/TSR-192

| Ed Schuebert called the OSB meeting to review the changes to the
 DISCUSSION ATRC SAR/TSR-192 before submittal to DOE. David Reeder presented
f members with the summary of changes that will be submitted to DOE.

. OSB members concurred to submit to DOE with agreed changes to SAR:M@

192 sections 5.3.1.14, 5.5.1.3, 5.8, 9.5.4.1, 13.4.3, 13.5. Kirk Stueve
: CONCLUSIONS - will go forward with implementing changes to procedures and submit to
| . Document Management.

| ' PERSON
ACTION ITEMS # 1 | RESPONSIBLE DEADLINE

- Change wording on agreed changes to ATR Desiree Hale & David Done 4/27/10
SAR/TSR-192 before submittal to DOE 'Reeder oone






Advanced Test Reactor
Operational Safety Board

5 ' PERSON

ACTIONITEMS#2 __ RESPONsIpLE _ DPADLINE
After 2010 Update is lmplemented 2010 procedure ‘ ‘
changes will be submitted to Document

Kirk Stueve July, 2010
Management : v

- Desiree Hale Nuclear Safety
- Mike McAnulty  DOE-ID

- Becca Lambert Facility Ops Coordmator
MINUTES APPROVED BY Edmond Schuebert 4/28/2010 o

'OBSERVERS






Advanced Test Reactor
Operational Safety Board

START UP
MINUTES MAY 6, 2009 8:30 AM ATR-670 CONFERENCE RM
' MEETING CALLED | OSB Members to discuss start up.
. CHAIR Ed Schuebert ATR Operations Manager
. NOTE TAKER Monica Nevarez ATR Operations
. QUORUM Startup and restart of facilities and activities.
Keith Penny ATR Engineering Mgr ’
ATR OSB | Al Hoskins SORC
MEMBERS IN David Iv_IcDanleI Nuclear Enqmeermg
ATTENDANCE Loran Kinghorn ATR Operations Deputy Mgr
Robert Osborn ES&H
Gary Delong ATR Program Maintenance
S PRESENTER Keith Penny ATR Engineering Manager, Wesley Gates ATR Operations
ISSUES WITH OUTAGE AS OF TODAY KEITH PENNY
; s
Keith Penny discussed issues with foreign materials in the reactor: ’
e Lost locator tie pin in #2 neck shim position (south west) — He
presented the group with different scenarios of where the pin could
end up and the risk associated with each location.
® Lost washers in the reactors ~They believe that the washers have been
there for quite some time due to activation of the washers reading
8R/hr and 2R/hr. We were given a breakdown on the checks that were ‘
DISCUSSION made to try to locate where the washers came from. The potential ?
scenario is that the washers came from the intake platform that has
not been used since September 2008, 143-A outage. ;
e List 100 was compared with CRD-1. Actions were assigned to take care
of discrepancies. i
¢ David Schoonen went over the list of modifications that have been
made during current outage.
® Wesley Gates presented all CRD-16 Letters.
OSB board recommends Reactor startup with the following action items
CONCLUSIONS ~jcom pleted prio_r to startup: A(;tjqn # 2, Actiqn #7, and Ac_tion_ #8 o
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ACTION ITEMS # 1

i An emphasis needs to be made on FME due to loss of
 washers in the reactor tank

' PERSON RESPONSIBLE

Loran Kinghorn

~ Gary Delong

- DEADLINE

' TBD

ACTION ITEMS # 2

PERSON RESPONSIBLE

' DEADLINE

Actlons on USQ 2009 320 need to be added to CRD- Wesley Gates ’TBD i A‘q*‘}
giACTION ITEMS# 3 PERSON RESPOrNSIBLE | DEADLINE J :
s s ooy
' ACTION ITEMS # 4 Personresponsible  Deadline
| 'ﬁ;lt\ﬂei%dg;cy of the Voice Paging System CRD-16 Letter Wesley Gates TBD p\.N
Wili be ‘performing a test 5/7/09
ACTION ITEMS # 5 PERSON RESPONSIBLE DEADLINE
Check on lmplementatlon status for the issues regardmg - | I
the inadequate fire system pressure. CRD-16 Letter Loran Kinghorn TBD
MBM-7106 ;
ACTION ITEMS # 6 PERSON RESPONSIBLE DEADLINE :
‘Update procedures on how to return the firewater - I
MBM-2007. RTC-USQ-2007-356 _
ACTION ITEMS #7 DEADLINE

Evaluate green locks (i.e FCV 2-4) to make sure there is
no interference with the valves in ATR due to locks.

Bruce Criswell

PERSON RESPONSIBLE

TBD N“y'

ACTION ITEMS # 8

-Supply Edmond Schuebert with engmeermg startup o
letter for the cycle and the TEV's associated.

ACTION ITEMS # 9

be recorded and given to nuclear engineering.
ACTION ITEMS # 10

Check OIL to make sure we control classified safety plan.

| For TMIST-2. Security plan has not been issued.

Keith Penny

PERSON RESPONSIBLE
Inspectlon of fuel element posntlon #9 Plate 19 needs to

Bruce Criswell

PERSON RESPONSIBLE

| Bruce Criswell

PERSON RESPONSIBLE DEADLINE

DEADLINE

TBD

TBD

DEADLINE

TBD
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Wesley Gates ATR Operations
: . David Shoonen Production Control
. OBSERVERS Paul Nelson RadCon Manager
| Mike Love ATR Station Manager
. Mike McAnulty  DOE FaciltyRep

 MINUTES |
_APPROVEDBY |







MINUTES

Advanced Test Reactor
Operational Safety Board

START UP

MAY 13, 2009 1:30 PM

ATR-670 CONFERENCE RM

: MEETING CALLED

0SB MAJOR FACILITY MODIFICATIONS N es

T lue@

‘ CHAIR Reese Jones Project Engineer
- NOTE TAKER Monica Nevarez ATR Operations
QUORUM OSB Members to determine major modifications, review Appendix B
: ; and Appendix C of the LWP-9902.
Keith Penny ATR Engineering Mgr
Al Hoskins SORC
; Derek Hounshiel  Nuclear Engineering
ATR 0SB Ed Schuebert ATR Operations Manager
| MEMBERS IN Robert Osborn ES&H
ATTENDANCE Gary Delong ATR Program Maintenance
‘ ' Bruce Criswell ATR Operations Deputy Manager
Terry Hathaway  Quality Assurance
David Schoonen  ATR Production Controller
PRESENTER Reese Jones, Project Engineer

ISSUES WITH OUTAGE AS OF TODAY

KEITH PENNY

i

 DISCUSSION

Reese Jones presented the group with:
¢ 10 CFR 830 Major Modifications Determination for the ATR Loop
Distributed Control System Upgrade.
¢ Appendix B — Activity Description to the LWP-9902.
e Appendix C — Activity Evaluation to the LWP-9902.
e The group discussed their questions and concerns on documents
presented.

' CONCLUSIONS
|

The members concluded that they do NOT consider the update to the ATR
Loop Distributed Control System to be a Major Modification. The members
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| are made.

have also concluded that they have no further concerns or questions over
. Appendix B and Appendix C for LWP-9902 as long as the revisions discussed

PN R B

| ACTION ITEMS # 1

_PERSON RESPONSIBLE | DEADLINE

' Revisions need to be made on 10 CRF 830 Major
! Modification Determination for the ATR Loop

Appendix C for LWP-9902. Documents will be routed for
 signatures once revisions have been made.

. Distributed Control System Upgrade, Appendix B and ' Reese Jones

i
J

| 4/14/09

1

i
i
'
i
1

i

Benjamin Chase Nuclear Engineering
OBSERVERS Aarf)n Balsmieir Engfneerfng
Chris W..Brooks Engineering
_ Jim Geringer DOE Facility Rep
MINUTES i
APPROVED BY
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MINUTES MAY 27, 2009 10:00 AM ATR-670 CONFERENCE RM

t | New/Changes to existing Authorization Basis Documentation and
MEETIN G CALLED | - Authorization Agreements and Authorization Basis Documentation,
Procedures and Training Materials Review

CHAIR i Ed Schuebert ATR Operatlons Manager
NOTE TAKER Monrca Nevarez ATR Operatlons
QUORUM OSB Chair, Nuclear Englneerlng
! Ed Schuebert Chair
| ATR OSB . Jack Jacobi SORC |
i MEMBERS IN . JC Chapman Nuclear Engineering 5
| ATTENDANCE Doug Hillman ATR Training Manager
!
i Linda Reeder Document Management
- ! PRESENTER David Reeder, Nuclear Engineering
CHANGES TO SAR-192 AND TSR 192 DAVID REEDER

{ David Reeder presented the group with a summary of the changes made to

' DISCUSSION SAR/TSR-192. The group discussed all questions and concerns regarding the
f proposed changes.

;
{

; OSB board recommends that a couple changes be made to the Change
CONCLUSIONS | Summary and that a couple actions be performed before implementation.

i Once changes are made, the OSB Board concurred that the changes are ready
' for submittal to the DOE. , o ;

ACTION ITEMS # 1 | PERSON RESPONSIBLE | : DEADLINE

| See if there is a transport rack NOT modified in ATR-C. If

| 50, we need to tag it out of service. Ed Schuebert 5/27/09

| ACTION ITEMS # 2 f PERSON RESPONSIBLE DEADLINE
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- Change the “Reason for Change” on the summary for
1 3.192.6.2. to state “Change is consistent with changes
- made to the ATR TSR during the 2009 annual update.

Desiree Hale

ACTION ITEMS # 3 )
Change the “Reason for Change” on the summary for
1 5.192.4.4 to “Items 2 and three in 5.192.4.4 will be
 deleted to remove redundancy between 5.192.4.4 and
519249
' ACTION ITEMS # 4

- Desiree Hale

. Person responsi

fJH"a'ive 7the documentéﬂidentifiéahon Fo?éﬁ'i.zz tg have_wm

€CR implement change.  Kirk Stueve

PERSON RESPONSIBLE . DEADLINE j

ble

5/27/09

- Deadline :

e it

. 8/31/09

Nuclear Safety
ATR Training
ATR Operations Staff

i . Desiree Hale
: P )
. OBSERVERS f Skeen Blair

?l Robert Riordan

1
| S — S PSS

 MINUTES ,
_APPROVEDBY |
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MINUTES JUNE 15, 2009 2:00 PM ATR-670 CONFERENCE RM

OSB SAR-153/TSR-186 2009 ANNUAL UPDATE IMPLEMENTATIOIN

Ed Schuebert, ATR Operations Manager

Monica Nevarez, ATR Operations Staff

OSB Meeting - Readiness Review Determination for ATR TSR/SAR 2009
Annual Update

Keith Penny ATR Engineering Manager
Jack Jacobi SORC
Ed Schuebert ATR Operations Manager

Chere Morgan ES&H Manager
Stephen Johnson  ATR Program Maintenance
Charles Forshee  Operations

Doug Hillman Training Manager (acting)
John Stephens ATR Programs Support Manager
Linda Reeder Document Management Supervisor

Charles Forshee, ATR Operations

This OSB is being held to determine the level of Readiness Review Required
| per LWP-9902, for the SAR-153/TSR-186 2009 Annual Update Implementation.

Charles Forshee presented the group with:
“ ® SAR 153 —-TSR 186 2009 Annual Update Summary of Changes.
e Appendix B — Activity Description to the LWP-9902.
¢ Appendix C — Activity Evaluation to the LWP-9902.
® FRM-422 Implementation Matrix and Plan (IMP) for 2009 ATR Annual
Update.

* The group discussed their questions and concerns on documents
presented.

| The members concluded that the update to the SAR-153/TSR -186 does NOT
| require an ORR (Operational Readiness Review) or RA (Readiness Assessment).
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i

Appendix B and C will be édmpleted and distributed to Ed Schuebert /
the group for review. ; Monica Nevarez

6/15/09

i

Double check if the FRM-422 has been validated.

Ed Schuebert

2
Stan Wackerli Training
Rodger Barklund Engineering
Al Hoskins A Engineering

=N

o Y






OSB Meeting

Thursday, June 19, 2008 at TRA-670

Dry Transfer Facility:

» Background:

o]

Planning to modify unused, existing Gas Cooled Loop Facility Hot Cell
into the Dry Transfer Facility. Located in southeast corer of first
basement, adjacent to 1B cubicle. Purpose of modified facility is to size
TMIST/AGC/AGR experiments for shipment in GE-2000 cask to MFC
for PIE. Shipment has weight and size limitations.

Located in southeast corner of first basement of ATR.

GCL cell originally had 4 master-slave manipulators (2 pair), one shield
window installed, possibly second, overhead crane, periscope, and PaR
Only one shielding window left in place; PaR frame, crane rails in cell;
balance of equipment has been removed.

TMIST scheduled to come out of reactor in mid-November and has to be
sized immediately after removal from reactor

* Proposed Modifications — provide for limited remote handling capabilities for
sizing operations in a dry environment:

o}
O
O

Install four (2 pair) master-slave manipulators
Install overhead one-ton bridge crane on existing bridge rails
Refurbish existing shielding window — cloudy, glass needs polishing, and

cover gas system needs to be installed

O

Fabricate and install new shielding window in second opening
Modify ventilation system so ducting from room directly to existing
blower. Existing ventilation system is not used.
Make cell door operational - blocked off with stainless steel enclosure
when entryway converted into a decon area
Install in-cell cameras for sizing operations
Miscellaneous work — electrical circuits for toolin g, etc.
Fabricate tooling to size experiments - design and fabrication in-house
* New shielded cask insert to transfer sized experiment into GE-
2000 Cask. Size and weight limitations
* Framework to hold cask insert and tooling
= Tooling to size experiments. Will be operated using master-slave
manipulators.





s Status:
0o

O

Design 95% complete. Design for cell mods being finalized this week.
Specification will then be finalized and submitted to purchasing.

Getting quotes for master-slave manipulator modifications — using new,
existing master-slave manipulators from excess that have to be modified
due top limited headroom. Request for Proposal is under SOW—6257.
Shielding window requisition has been submitted, approved by SFG. New
window will be made using existing glass from unused, excess shielding
windows. This work is to be performed using SPC-1014.

Crane procurement scheduled to be approved next week. Will be installed
as part of cell modifications. The crane is to be procured using SPC-1013,
and the cell modifications will be performed usin g SPC-1024

Tooling design in progress. In-house fabrication and testing

e Evaluation has determined it is not a major modification — in final review and
approval stage

* SAR being evaluated and work being evaluated to determine modifications to

SAR.

* USQ(s) in progress

T.H. Waite
6/19/08
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JUNE 24, 2009

OSB ATR Capsule Distribu
Ed Schuebert, ATR Operat G-k 2\
Monica Nevarez, ATR Oper

LSnee
0SB Meeting — Major Modit b L © S5

Distributed Control System \ D }\}

required for the ATR Capsule .. wpygrade.
Keith Penny ATR Engineering Manager
Jack Jacobi SORC
Ed Schuebert ATR Operations Manager

Robert Osborn ES&H Manager
Charles Forshee  ATR Deputy Manager (acting)
John Chapman Nuclear Safety and Engineering

Michael Davenport, Presenter
This OSB is beihg held to determine if the upgtade to the ATR (‘Zapsuleﬂ
Distributed Control System Upgrade is considered a Major Modification. This

meeting is also to determine the level of Readiness Review needed for the ATR
Capsule Distributed Control System Upgrade.

Michael Davenport presented the group with:
e 10 CFR 830 Major Modification Determination for the ATR Capsule
Distributed Control System Upgrade
* Appendix B — Activity Description to the ATR Capsule Distributed
Control System Upgrade
e Appendix C — Activity Evaluation to the ATR Capsule Distributed
Control System Upgrade

The group dlscussed thelr questlons and concerns on documents presented

The members concluded that the update to the ATR Capsule D|stnbuted
Control System is NOT a Major Modification and does NOT require an ORR
(Operational Readiqess Review) or RA (Re‘adir_u,es.s Ass‘e'ssmen.t_ﬂ)‘.

62405

Michael Davenport  Presenter
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START UP

ATR-670 CONFERENCE RM

N : ?"-‘:'3 2009 Annual update to PLN-936. New Changes.to existing Authorization |
MEETING : l

MINUTES JULY 23, 2009 9:00AM

Basis Documentation Review. Startup and Restart of Facilities and
Activities.

Ed Schuebert, ATR Operations Manager

Monica Nevarez ATR Operations

Chairman, Nuclear Engineering Supervisor, ATR Deputy Manager

Ed Schuebert ATR Operations Manager

Robert Riordan TSR Coordinator

Jack Jacobi SORC !

Linda Reeder Document Management '

Chere Morgan ES&H Manager i

| Al Hoskins Engineering ,
Steve Falley Training |

Anne McCartin, Robert Riordan ’

Anne McCartin updated the group with the late
2009 Annual Update of PLN-936. She also provi

(Implementation Checklist) and FRM-422 (imple
for our review. ' '

ded the group with FRM-411

]
|
st changes and status of the I
mentation Matrix and Plan) ;

1

|

i

Robert Riordan presented the group with Appen

dix B and Appendix C for the
2009 Annual Update to PLN-936 to help determ

ne whether the changes made [
Readiness Review. I

mit the 2009 Annual Update of |
PLN-936 to DOE and that a Readiness Review is not required.

 ACTION IT i

: ThgeCth; Ssupport tne ;:nange-s to the 2009 Annual ] . ' - X ,
' Update of PLN-936 must be ready to submit to DOE. !i)bert Riordan : 08/13/09 ;
i ._‘___\ _

Desiree Hale Nuclear Safety :
Richard De'







Advanced Test Reactor
Operational Safety Board
START UP AND RES

TART OF FACILITT
MINU TES AUGUST 19, 2009

9:00AM

ES AND ACT IVITIES
ATR-670 CONFERENCE RM
| gement Self Assessment (MSA) Implementation Plan
i MEETING cALLEp : Shuttle Irradiation System in the Advanced Test
————____Reactor (aTR)"

! CHAIR | Ed Schuebert, ATR Operations Manager
. NOTE TAkeR | Rocky Hansen, ATR Operations
QUORUM Chairman Nuclear Engineermg Supervisor, ATR Deputy Manager
Ed Schuebert' - VATR Operations Manager
David McDanje/ Nuclear Engineering Supervisor
] ATR 0SB . Jack Jacopj SORC
IMEMBERS IN | Bruce Criswey At Deputy Manager (Acting)

ES&H Manager (Acting)
_ _3 Keith Penny ATR Engineering Manager
..._Dan Ogden

2 Pr °9.M£99?!9!ME{13§§5-
—_ | PRESENTER
T

Acting) |
, Brooks Clemen ts, John s tephens

;'John Stephens presen
l-adequate depth and b
! | Also discusseq scope a
DISCUSSION only. Each membe

! N
i . . :

i .

I

ted PLN-2838 to the boga

readth has been addressed in the impiementation plan. ,
nd bounds of the MSA tq be limited to HSIS Operations
I was offereqd PLN-2838. . S

rd for confirmation that

!

|
i

i

to the IP with respect to
j | Complete inclusion of

d such as Work Orders and 5
N modification,

be of PLN-28

;i CONCLUSiONS | OSB Board determ

_ ined that the sco
i and breadth for th

e MSA Team,

38 provides adequate depth

"AcTio

N lTEMS»

| ' PERSON RESPONSIBLE
+ To verify the list of operat; iviti

| DEADLINE
'in PLN-2838 are com
o "tN-2838 are

es  Brooks Clements. 18/2472009
plete.
' To have further discussion for Single Point Fajlyre asit  Clements, Schuebert, : 9/8/2009
pertains tg running HS|s durmg PALM auto-cycle i

. . McDanije]

' Brooks Clements Activity Lead

| OBSERVERs ,
! Paul Nefson Rad Con Manager

MINUTES T
! [APPROVED gy

i
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|
START UP AND RESTART OF FACILITIES AND ACTIVITIES
MINUTES AUGUST 27/28, 2009 9:00AM ATR-670 CONFERENCE RM

. MEETING CALLED | OSB for Startup

CHAIR ’ Loran Kinghorn, ATR Operations Deputy Manager
. NOTE TAKER Rocky Hansen, ATR Operations Administrator
QUORUM ‘ Chairman, Nuclear Engineering Supervisor, ATR Deputy Manager

Loran Kinghorn ATR Operations Manager (Acting)
David McDaniel ~ Nuclear Engineering Supervisor

ATR OSB | Jack Jacobi SORC
' MEMBERS IN Bruce Criswell ATR Deputy Manags.er (Acting)
' ATTENDANCE Bob Osborn ES&H Manager (Acting)
: . Keith Penny - ATR Engineering Manager
Dave Schoonen Production Control Manager
PRESENTER Keith Penny, Wesley Gates, Dave Schoonen, Chuck Forshee, John Chapman
Loran Kinghorn, Acting Chairman for Ed Schuebert.
John Chapman presented USQ’s and PISA’s. Went through the list and
provided explanation as well as resolution.
Wesley Gates presented CRD-1 for Interim Controls. USQ not on the list was
: added. Gates completed PISA on pH level was the only new item since last
meeting. Gates also provided CRD-16A Letter Index. Went over those
: outstanding with explanation. Action item pertaining to fire water system
;. was addressed with a desire to work before modification.
~ F i . 909 i
' DISCUSSION | Chuck Forshee provided status of LOCS MSA 90% completion on plan

. development. Noted no SO test procedures have been competed. Training
‘ checklist, procedure reviews and other MSA type tasks are being worked but

; the facility is not ready for final Reviews. No major show stoppers have come
| up at this time.

Reese Jones provided FCi Verification Form. Discussed items to be completed
prior to signoff of EJ. Complete SO testing and close out all work packages.

Dave Schoonen discussed work not completed ar‘id PM’s that are out of grace. -
Also discussed work started but not complete anFl justification.

| Keith Penny prese nted a letter to E.J. Schubert “Justification for Reactor
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Or
ard

Restart for Cycle 145A”. Explained issues and

resolutions made with

x appropnate documentation to justify recommendation.

' Several action items have been addressed and
l actions deemed Startup Actions to be complet

f Reference Attached Letter SKP-46- 09.

l

; Training issues on LOOP and AGC DCS upgrade

will be worked with seven
ed prior to Reactor Startup.

were addressed and all

| training materials, OJT, OIL and Procedures, have been issued for completion

| of training. QWL for LOOP operation and AGC

l implemented. Training is ongoing.

has been established and

| CONCLUSIONS

.l OSB board concluded that the appropriate paths forward are adequate to
| close out Startup Action ltems prior to signoff for completion.

| ACTION ITEMS

| STARTUP ACTION ITEM: Verification that the Under
voltage relays within the PPS Interface have been
- tested.

STARTUP ACTION ITEM: HSlS USQ 2009 461 resolved to ;

place system in recirculation mode.

STARTUP ACTION ITEM: Verify that HSlS isin
recirculation mode prior to startup

STARTUP ACTION ITEM AGC contact lnformatlon for
 Blaine Grover and Dave Petty needs to be added to the
OIL for moisture exceeding limit on power hold.

| ' out all work packages for LOOPS DCS upgrade in 145A-
: Outage.

STARTUP ACT ION ITEM Valldate CSAP allows the west
safety rod strapped.

STARTUP ACTION lTEM Valldatlon from George that
LOCS security plan contalns all necessary mformatlon

STARTUP ACTION ITEM: TEV needs completed on the
fuel channel measurement issue.

- NON STARTUP ACTION ITEMS:

" Discuss method of tracklng as it pertalns to the M-10
Pump and Insulation. NCR

MSA demonstration on HSIS at power operatlons needs
: Nuc Engineering review of NCR’s 44846, and 44847 and
USQ-2009-461 prior to starting MSA. N o
- Discuss USQ-2006-376 Interim Controls JCC-02-05
| verified implemented with Nuc Ops approval of set
| points. Verify TSR set point. DOP’s have Nuc Safety “X”
-on rewew ' page.

|

STARTUP ACTION ITEM: Complete SO testlng and close | Aaron Ba

i
i
4

|

PERSON RESPONSIBLE ‘ DEADLINE
. liel_th‘l-"enny 'Prior To
'  Startup
» | David Rowsell/Keith PriorTo
i Penny/David McDaniel  Startup
| Bruce Criswell | Prior To
! 5 Startup
~loeshaw “Pnor To
| Startup
Ismeier 'PriorTo
' Startup
| David McDaniel " PriorTo
i | Startup
! GeorgeMarks | Prior To
Startup
Keith Penny/David Pnor To
McDanie Startup
| Keith Periny ”"*'[6'9752765"
| David Rowsell/ David | PriorTo
. McDaniel * MSA Demo
" Bob Riordan ~ 109/30/09






Advanced Test Reactor
Operational Safety Board

“09/30/05

Procedure 168 Staffing requirements need to be  Wesley Gates
- validated. (S/D) ‘ ‘ _

| Generate a letter to document validation that pH levels . Bob Beckwith i 657157@
, are not below the set points. Also validation that new ; '
| fuel has not been exposed to PH levels below that
Point. Ty IS S N S
Order a spare motor for the M-10 pump. ' Gary Délong - 09/30/09

- NCR needs to be written for software used io verify fuel . David McDaniel ~09/30/09
. parallelism requirements stating “Code cannot be used v |
. due to know error”. g

i . Mike Love John Stephens

' OBSERVERS Mike McAulty Charles Maggart
| Reese Jones Kim Baldwin

; Aaron Balsmeier

' MINUTES | D
| APPROVED BY |

1

e et T SO N s (o S
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ATR Operations
OSB MEETING MINUTES .
Idaho National Laboratory
Minutes Taken By: Barbara Wolt Page 10of 1 -
Date of Meeting: Octob_er 6, 2008
Location of Meeting: ATR Conference Room
OSB Meeting Topic: NMIS Annual Update of SAR-154 and TSR-154
ltem Description of Discussion Speaker or
Actionee
Introduction ‘
1 ® Brooks opens meeting and agrees that quorum is meet for OSB; Brooks Clements
Members Present: oo
John Chapman, Brooks Clements, Jack Jacobi, Max Heberling, Linda Reeder
Observers Present: v
Jim Harvey, Scott Ullsperger, Barbara Wolt |
: : |
2 Brooks introduces Anne McCartin as presenter of the NMIS Update Ff SAR-154 and Brooks Clements
TSR-154 _ |
|
3 | Anne passed out the SAR/TSR-154 2008 Annual Update Change Summary. Anne McCartin
She said that it is gétting ready to be submitted to DOE next week and that the matrix
was approved for 2008 update.
She discussed the rack and if there were any problems using both fue;zl boxes and the
effect of both being opened at one time. ‘
Reference was made to DOP 7.11.10 and 3.3.2.3.11.2 and stated that controls for both
boxes will be needed as the old box is 4.0 and the new ones are 4.2 with a max of 100
on the TSR limit for vault/staging.
4 | Discussed his concern with the CSI value assigned to the new containers and the limit Scott Ullsperger
of 100 for staging area.
5 Action ltems

* Todd Taylor of Criticality Safety Engineering 6-9656 will be adding a new FFSC |

in the ATR, ATRC to CSE.
e Rhonda Rohe of ATR Life Extension Program 6-9259 will be contacted with
ETA of shipment of new boxes.
* A McCartin and S. Ullsperger have to place a note in all procedures that use

FFSC's (old and new) to not allow old and new FFSC'’s to be open at the same
time. .

e Ref S.154.14
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Advanced Test Reactor
Operation Safety Board

OCTOBER 13, 2009 2:30PM ATR-670 CONFERENCE RM

MEETING CALLED

- CHAIR

- QUORUM

ATR OSB

' MEMBERS,

' OBSERVERS,
 PRESENTERS IN
ATTENDANCE

'NOTE TAKER

‘ National Scientific User’s F acility Test Train (NTT)
| Canal Handling System

Edward Schuebert, ATR Operations Manager

'Barbara Wolt, ATR Administrative Assistant

Is met under the ATR functional area matrix of “Startup and Restart of
 Facilities and Activities”.

i

i Keith Penny
Jack Jacobi
John Chapman
Paul Nelson
David McDaniel
Barbara Wolt
David Jenkins
Gregg Wachs
David Schooner
Doug Wale

- Charles Forshee

i
{
i

ATR Engineering Mgr

Member: SORC

Member: Nuclear Engineering

Member: ESH for Morgan RadCon

Member: ATR Engineering

Observer: ATR Administrative Assistant
Presenter: Project Engineer

Presenter: Project Engineer

Member : ATR Production Control

Observer: ATR Program Oversight & Assurance
Member: ATR Operations Assistant Manager

PRESENTER

TOPIC:

, Gregg Wachs, Project Engineer and David J. enkins, Project Engineer

“STARTUP AND RESTART
OF NUCLEAR FACILITIES”

'DISCUSSION

Ed Schuebert called the OSB meeting to review PLN-9902 Appendix B

i and C and introduced Gregg Wachs and David Jenkins. Clarification was
 sought for the meaning of “NTT” and Gregg Wachs said “National
 Scientific User’s facility (NSUF) Test Train Canal Handling System” on

| most paperwork the activity Title is NTT Canal Handling System. Gregg
Wachs discussed the project and insured members that this is the first
phase of the project and this only addresses non-fuel experiments.

| Members went through the 13 questions on the LWP-9902-Appendix C

- Activity evaluation.






, Members discussed item number 13 and all agreed should be a yes answer
. CONCLUSIONS - and that all the questions need to have more of a description. This will go
forward as members review the Appendix C and approve via e-mail

| "PERSON
ACTIONITEMS __|RESPONSIBLE  DEADLINE

Revise LWP-9902 Appendix C to change # 13 19 yesand | . (MU o’
give detailed explanations for evaluation criteria on . David Jenkins 10/22/09 4 ¢ :Lo\t
Zppendix MalltoBatbaraWolt 77T e M,
Take revision and e-mail to members and gather ’ j L .
R o Dotly members of all changes ifany. DU WO 1022009 (gt
'MINUTES .

APPROVED By | Chair B4 Schucbert on 10/26/09

ok —_—
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NOVEMBER 5, 2009 12:00PM

ATR-670 CONFERENCE
RM

'MEETING CALLED | AGR-1 Experiment Sizing Steps

CHAIR

'NOTE TAKER

| Barbara Wolt, ATR Administrative Assistant

Edward Schuebert, ATR Operations Manager ‘

QUORUM

Facilities and Activities”.

ATR OSB
'MEMBERS,
 OBSERVERS IN

. ATTENDANCE

Keith Penny
Jack Jacobi
Anthony LaPorta
Paul Nelson
Rick Denning
Barbara Wolt
Dean Stewart
Linda Reeder
Doug Wale
Charles Forshee

Member: SORC

Observer: DOE

Is met under the ATR functional area matrix of “Startup and Restart of

Member: ATR Engineering Mgr

Member: Nuclear Engineering
Member: RadCon Mgr

Observer: ATR Admlinistrative Assistant
Observer: RadCon Engineer

Observer : Document Control Mgr

Observer: ATR Program Oversight & Assurance
Member: ATR Operations Assistant Manager

Thornton Waite, Project Manager -

v _ PRESENTER

TOPIC: -

AGR-1 EXPERIMENT SIZING STEPS
AND REVIEW OF APPENDIX B
ACTIVITY DESCRIPTION

i
t
i

 DISCUSSION

‘land review of the AGR-1 Experiment Sizi;

| Ed Schuebert called the OSB meeting to r¢

project manager, presented a list of AGR-]

the “what if” statements and were assured

i are set forth.

eview PLN-9902 Appendix B
ng Steps. Thornton Waite,
| Experiment Sizing Steps and

pictures that will show the steps to take place for Board Members -
approval. Thornton discussed the 1st — 4th cuts and members were asking

that that will take place in the

ESH emergency process of procedures concerning the AGR-1 Experiment.
Thornton also reminded members and observers that this OSB is for the
review of Appendix B and review of the sizing steps. Thornton and

members rgviewed Appendix B and the following conclusion/action items







Advanced Test Reactor
Operational Safety Board

START UP AND RESTART OF FACILITIES AND ACTIVITIES

MINUTES

MEETING CALLED |

: fe',!owipg_,%993§ARnypdate-

NOVEMBER 9, 2009 1200PM ATR-670 CONFERENCE RM

following safety rod operability determination 2) Resumption

CHAIR ’ Edmond Schuebert, ATR Operations Manager
NOTE TAKER ‘ Rocky Hansen, ATR Operations Administrator
QUORUM Chairman, Nuclear Engmeermg Supervisor, ATR Deputy Manager
“~ Loran Kinghorn  ATR Operations Deputy Manager
_ . Charles Forshee ATRC Manager
STROSB ek Jacob SORC
x'i“gl\?gif\llché - ' Ed Schuebert ATR Operations Manager
) ‘ - John Chapman ATRC Nuclear Engineering
. | Kirk Stueve ATRC Reactor Supervisor
'  Linda Reeder Document Management Manager
' PRESENTER Kirk Stueve, Charles Forshee
Ed Schuebert Chairman, Minimum Quorum hds been met
. Kirk Stueve presented the Readiness Review Ev;aluation documents to the
- board and the observers. ‘
DISCUSSION : There was some discussion pertaining to TEV-S? and whether or not it had
P ’ _ been issued ang loaded onto EDMS. Linda Reecfer confirmed that it had been.
There are five (5) action items that need to be chpleted prior to the
resumption of work. |
- o ;
CONCLUSIONS : The board has determined that an ORR or a RA IS not necessary for either
‘ . 1tem per Lwp-990g3. ‘
ACTION ITEMS R ol | PER-SONF&E‘SPQNV BLE | DEADLINE
0 be e T Linda Reeger PriorTo
TEV-57 Rev. 2 to be issued on EDMS. | Resumption
Test Plan TP-2-09 revision to include Safety Rod Kirk Stueve P”‘?" To .
Inspection. - Resumption





Advanced Test Reactor
Operational Safety Board

TEV-57 need to be 3 Requnred Read for all ATRC Charles Forshee Prior To
Qualified Operators. 5‘ ' Resumption
Long Term Night Orders need to be revnsed to mclud; _(?harIES Forsheewwvm o Pno?fo o
evaluation that the requured read has been completed Resumption
All NCR Conditional Use (2) need to be addressed and Kirk Stueve Prior To
verified. Resumption
OBSERVERS ~ Skeen Blair

MINUTES
APPROVED BY







Advanced Test Reactor
Operation Safety Board

MINUTES

NOVEMBER 19, 2009

8:30AM ATR-670 CONFERENCE RM

'CHAIR
_NOTE TAKER

' MEETING CALLED EATR 145B Pre-Startup
, Edmond Schuebért, ATR Operations Manager
Barbara Wolt, ATR Administrative Assistant

, Is met under the ATR functional areé matrix of “Startup and Restart of

QUORUM | Facilities and Activities”,
4 Wynn Monk Member: ATR Engineering Manager
Al Hoskins Member: SORC
; - David McDaniel ~ Member: Nuclear Engineering
SB ,' Gary DeLong Member: ATR Maintenance Manager
ﬁ;ﬁngR S Rick Denning Observer: DOE Oversight
, . Barbara Wolt Observer: ATR Administrative Assistant
. OBSERVERS IN | .
§ . Robert Fulks Member: ATR Production Control Manager
"ATTENDANCE PO
; i Linda Reeder Observer : Document Control Manager
i Terry Hathaway Member: Quality and Assurance Manager
A . Bruce Criswell Member: ATR Operations Assistant Manager
" Mike Love Observer: ATR Station Manager
PRESENTE | Wesley Gates, Day SRO; Robert Fulks, ATR Production Control Manager; »

e | Wynn Monk’ Engineering Manager

TOPIC:

ATR 145B PRE-STARTUP

!

'Ed Schuebert called the OSB members to review pre-startup agenda items
| for Cycle 145B. Ed introduced Wesley Gates as the Day SRO and Dave

{ McDaniel as Nuclear Engineering Manag@r. Wes and Dave compared the

' DISCUSSION | CRD-16 letters and resulted in action items below. Ed introduced Robert
§ ‘ | Fulks as the Production control Manager. Robert reviewed the status of

f scheduled work and work scheduled but not completed. Wynn Monk was
i | introduced as ATR Engineering Manager alternate for Keith Penny. Wynn -
e |discussed the status of Water Power Calculator #1 . #2 RR, West Safety





; Rod and M-8 PCP check valve indication, He also discussed special
| experiments materia] issues or mmposed limits on reactor operations. Te

' All members approve of safe startup with 145B. The following action

; CONCLUSIONS | items resulted from this OSB and have no bearing on a reactor safe
? | startup.

; ' PERSON '

: ACTION ITEMS RESPONSIBL ' DEADLINE

'CRD-1 new PISA # ATR Complex-USQ-2009-714 G leted |
‘ 1. Review and revise CRD-1 ' Wesley Gates - 2’ o;np elt Z 6A f
2. Review and revise DOP 7.9.25 | ' - belore ~outage ‘

‘Review Charter 237 for potential changes to

. evaluate aggregate effect of PISAs when a new Keith Penny ! December 10, 2009
PISAcgmsri_befgre_tEeEAB“*E‘ R
' CRD-16 letters to be reviewed/updated/removed ' ,5

1. MBM-30-07 Interim Operating Instructions |
for Inadvertent RMS-2 1
2. MBM-09-09 Contingency for Buildings :
with Evacuation System Problems ; |
3. MBM-74-07 Inadequate Firewater Sprinkler 5 Wesley Gates Before 146A-outage
Supply Pressure . o
4. MBM-10-08 Contingency for RTC Voice :
Paging System Deficiencies ] |

f

CRD-16 letter MBM-29-07 Instructions for Using |

' Temporary Hydrogen Addition Station: Change to Robert Beckwith Before curtailment
 OMM procedure. . ;

CRD-16 letter MBM-78-08 Subpile Room Trench 3
- Monitor Alarm Operation: Rewrite OMM - Wynn Monk | Before curtailment
' Procedure to replace this CRD 16 letter. : O

i |
i

. CRD-16 letter MBM-36-09 Operation of the

. cooling Tower Screen Vacuum WT20x: Scott Ul ’Q 1. March 31, 2010
1. Change to OMM  >¢eott Ulisperger 2. December 3, 2010
2. Give formal statys on long term plan. : B

B U N e,





' CRD-16 letter MBM-83-08 Installation/Operation '

~of Portable Submersible Pumps into Canal for - Wesley Gates :

- Chemistry Control While Canal Recycle System is  and - When parts come in
Out of Service: When parts come in change out - Wynn Monk ;

_pumps and remove letter to file. :

MINUTES s
APPROVED By | “heir Bd Schucberton 11/19/09 o -






ATR Operations
OSB Meeting Minutes
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Idaho National Laboratory

Minutes Taken By: Barbara Wolt Page 1 of 1
Date of Meeting: December 17, 2008
Location of Meeting: ATR Conference Room
OSB Meeting Topic: HSIS SAR Addendum
Item Description of Discussion Speaker or
Actionee
Introduction
1 e Brooks opens meeting and states that the minimum membership for this meeting is Brooks Clements
approved under the matrix of New/Changes to existing Authorization Basis
Documentation and Authorization Agreements and Authorization Basis Documentation,
Procedures and Training Materials Review Activity. Quorum is met with the following
members:
Name Member / Presenter / Title Position
Observer
Brooks Clements Chair ATR Deputy Operation Mgr
Gregg Sharp Presenter ATR Nuclear Safety
Desiree Hale Observer ATR Nuclear Safety
Jack Jacobi Member ~__SORC
William Kohn Observer ATR Nuclear Safety
Max Heberling Member ATR Operation Assist Mgr
Keith Penny Member Engineering Mgr
John Chapman Member Nuclear Engineering Mgr
Linda Reeder Member Document Management
Shannon Corrigan Observer HSIS System Engineering
Barbara Woit Member ATR Operation Admin
Robert Riordan Member TSR Compliance Coordinator
2 Brooks introduces Gregg Sharp as presenter. Brooks Clements
3 Gregg Sharp summarized the submittal package, which includes the cover letter, SAR- Gregg Sharp
153-ADD-3, page changes to TSR-186, and the implementation checklist. ltems that .
were specifically discussed include
* ECAR revision/issuance status. ECAR-156 Rev 3 signed yesterday, ECAR-
155 Rev 3 and ECAR-470 Rev 0 have a single signature yet required
(Engineering Manager). Both expected to be approved and issued this
morning.
* The dynamic loads on the HSIS capsules will be shown to meet DOT Special
Forms container requirements, not ASME Section Ill. The task to complete
capsule testing will be carried out through the EJ.
¢ The wording for TSR-186 LCO 3.9.1, Applicability was reviewed by the board
and approved without change. "
» The implementation checklist was reviewed. The checklist will be revised to
specify the LCO 3.9.1 Applicability wording and the SAR comt itments from






ltem Description of Discussion Speaker or
Actionee
Section 5.2 of SAR-153-ADD-3.  ACTION ITEM
[
* The HSIS package was approved for submittal to DOE, with the above noted
changes to the implementation checklist.
4 ACTION ITEM COMPLETE Implementation Matrix was revised following the OSB this Robert Riordan
morning.
Attached for your information is a copy of that revision.
Matrix
SAR-153-ADD-3
5 o The Board Members reviewed the June 27, 2007 ATR HSIS OSB Concurrence
activity and check list. Brooks read the comments on the OSB Concurrence Brooks Clements

page 5:

*OSB recognized that the activity/operation will be performed
for the first time under the affected safety basis. However the
magnitude of the safety basis change was judged not to be
substantial. Although the procedure indicates the need for an RA,
the OSB judged an MSA as appropriate for this level of change
and activity/operation. The OSB recommends DOE start up
authority approve an MSA vice an independent review as allowed
by the procedure.

* The OSB concurred that no information presented as part of the proposed
SAR/TSR submittal altered the 2007 recommendation of the OSB on the level
of readiness review and restart authority.
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ATR Operations
OSB Meeting Minutes

ldaho National Laboratory

Minutes Taken By: Brooks Clements Page 10of 3
Date of Meeting: December 18, 2008
Location of Meeting: ATR Conference Room
0SB Meeting Topic: Pre-Startup Review — Facility Material Condition Status
fem [T T “Description of Discussion
Introduction
1 ® Meeting opened with a review of minimum membership under the OSB matrix for Brooks Clements
Facility Material Conditions activity. Quorum is met with the following members:
Name Member / Presenter / Title Position
Observer
Brooks Clements Chair "R Deputy Operations Manager |
Ed Schuebert Presenter ATR Operations Assistant Manager
Bruce Criswell Member ATR Operations Qutage Manager
Jack Jacobi Member SORC '
Bob Osborn Member ATR ES&H Supervisor
Max Heberling Presenter ATR Exper/NMIS/UA Assistant Mgr
Keith Penny Member Engineering Manager
John Chapman Member/Presenter Nuclear Engineering Supervisor
Jessica Skaar Member ' ATR Radcon
David Schoonen Member/Presenter Production Controf Manager
Wesley Gates Presenter ATR Day SRO
Terry Hathaway Member Quality Assurance Manager
Gary Delong Member ATR Maintenance Manager
Loran Kinghom Observer ATR Programs Training Manager
Alan Hoskins Observer ATR Engineering
Kim Baldwwin Observer ATR Enginering
Jim Harvey Observer Deputy Director for ATR Operations
2 Meeting objectives and agenda below are reviewed with the OSB; Brooks Clements
OSB to review:
e List100
e CRD1
e CRD-16
*  Special experiment imposed limits on reactor operations
e work not completed
» TSR and major non-TSR reduced status and out of service equipment.
The purpose is to engage the collective brain trust of the OSB to make an informed
decision as to whether it is prudent to startup and run the reactor considering the whole
picture.
There should be a consensus that it is prudent to startup and run.






. [tem N

Description of Discussion

“Speaker or
- Actionee -

Any issues identified should be entered in ICARE as appropriate.
Agenda:

Chair — describe objective of the OSB and protocol

Nuc Safety — cover list 100

ATR/ATRC OPS Assistant Manager — cover USQ interim controls and 00S or reduced
status and TSR equipment and
Experiements/NIMIS/UA/ Ops Assistant
considerations and material concemns in
ATR Deputy Manager — cover CRD-16
Production Control —
Round table for concensus

major non-TSR equipment in reduced status or 00S
Manager - cover Special Experiment
experiments or UA

cover outage work not completed/remaining

John Chapman covered USQs on LST-100, while Ed Schuebert simultaneously reviewed
interim controls listed in CRD-1. Discussions were held to ensure the controls listed in
CRD-1 were as required by the subject USQ. During this review it was determined that
an action was required to look at what safety related system setpoints
revision to include reference to the John Chapman letter, JCC-02-05, to preserve current
setpoint values until the instrument uncertainty questions are permanently resolved.

(DOPs) may need

e  Action - review which safety related system setpoints (DOPs) may need revision

—% {0 include reference to the John Chapman letter, JCC-02-05, to preserve current

setpoint values until the instrument uncertainty questions are permanently
resolved

Action — It was noted that CRD-;D@ed "to be revised 1o inglude the ICARE
number for ATR Complex-USQ-2008-451. \poge, STae"%/9¢r4 /

John Chapman &
Ed Schuebert

John Chapman &
Ed Schuebert

Ed Schuebert

O W

200+ I3]

\

3 iy

D
10 tracked in the periodic checks.

Brooks Clements reviewed current CRD-184gtters for appliéability to the next operating
cycle and the cumulative effect of the instructions on safe operations.

»  Action ~ the instructions contained in the CRD-16 letters concerning evacuation
system, voice paging system, and evacuation directional lights system
deficiencies need reviewed at the next Emergency Planning Implementation
Team (EPIT) meeting for promulgation and use by duty emergency response
organization (ERO) emergency action managers (EAMs).

» Action - the instructions contained in MBM-29-07 rev 1 , Instructions for Using
Temporary Hydrogen Addition Station, need to be implemented into the
applicable O&MM. This temporary system will be in use for the foreseeable
future. .

* Action - the instructions contained in MBM-27-08, Torque Check on Gear Box

# ¢ WL Support Beam Mounting Bolts and Coupling Bolts, need to be incorporated into

the appropriate O&MM. The checks have reverted to annually and will be P

7?&(,{,14/6 lec oty & é F

» Action — it was questioned whether there was an engineering job is standing for
modification to the DRMS system to incorporate the RMS-4 function into the
operable CAMs associated with the DRMS. The GNC CAMs 8 and 9 that
normally control RMS-4 actuation are OOS and are obsolete with no repair parts

available, hence the temporary instructions imposed by the CRD-16 letter. Verify
an EJ exists for this modification.

Brooks Clements

Brooks Clements

Bob Beckwith 1/

Wesley Gates \/
rre Lopg p

Steve Smith v

L






ltem - Description of Discussion Speaker or
o - : : o Actionee -
5 Ed Schuebert reviewed the TSR and major non-TSR equipment O0S and reduced status | Ed Schuebert
as listed on the ODSR to ensure the OSB had a good understanding of the status of this
equipment. The LDSR and UADSR were briefly discussed but not reviewed in detail. The
consensus was that there was no equipment 00S or in reduced status that preciuded
reactor operation. The following actions we discussed: N o
Action — Add M-6 PCP as emergency use only to the ODSR Ed Schuebert /
Action ~Check the PIF status of the LOCS battery Bruce Criswell
Action ~ Look at schedule for repair of the demin water transfer pump — due to overdue Dave Schoonen
demin water transfer pump 100 day functional check
Action - Engineering provide surveillance/inspection requirements for M-6 UCW pump Wynn Monk v
due to wom shaft deficiency (pump is in standby)
6 The status of remaining work and work not completed was discussed by the Production Dave Schoonen
Control Manager '
7 | The following items were discussed as part of round table and are outstanding issues
requiring resolution before startup:
Action - The are a number of relief valves associated with loop systems that will go past | Keith Penny
the currently designated grace period (4 year plus one year grace) before the end of the
next cycle. Engineering to provide the operations manager with a technical justification
for continued use past the grace expiration date.
Action - The issues discovered during the outage conceming a high resistance Keith Penny
connection on the Utility Battery 670-E-58, and Utility UPS ripple voltage need to be
resolved and addressed in a letter to the operations manager prior to startup.
Action - The issue of a piece of yellow tape, one inch by one quarter inch, potentially lost | Keith Penny

in the reactor vessel and primary coolant system needs to be addressed in a letter to the
operations manager prior to startup.







MEETING DATE,
TIME AND PLACE

MINUTES

Advanced Test Reactor
Operation Safety Board

JUNE 16, 2010 8:30AM ATR-670 CONFERENCE RM

MEETING CALLED  ATR Pre-Startup for Cycle 147A-1

CHAIR

'Edmond Schuebert, ATR Operations Manager

NOTE TAKER

Bradey Hill, ATR Administrative Assistant

QUORUM

Is met under the ATR functional area matrix of “Startup and Restart of
Facilities and Activities”.

ATR OSB
MEMBERS,
OBSERVERS,
PRESENTERS IN
ATTENDANCE

- Jack Jacobi Member: SORC

Wesley Gates Presenter: ATR DSRO

Dave Schoonen Presenter: ATR Production Control

. John Stephens Member: Program 'Support

David McDaniel =~ Member: Nuclear Engineer

Shannon Corrigan Presenter: Configuration Control Coordinator
Loran Kinghorn =~ Member: ATR Deﬂ)uty Manager

Daryn Morrman  Observer: DOE-IIj‘ Facility Representative
- Keith Penny Member: Engineering Manager

John Chapman Member: Nuclear Engineering

Gary DeLong Member: Nuclear Maintenance

. Mike McAnulty Observer: DOE—ID‘

. Terry Hathaway =~ Member: ATR Programs QA

TOPIC

Review Agenda Items for Cycle 147A-1 iPre-Startup

DISCUSSION

Ed Schuebert called the OSB meeting to|review agenda items for pre-
startup of Cycle 147A-1. Agenda item 1 was discussed as Wes Gates and
- David McDaniel reviewed list 100 and CRD-1 with Active Interim
Controls. David McDaniel stated there were no new controls in place and
no changes in USQ status. Wes stated that there were no changes to CRD-
1 and is ready for 147A-1 signature. John Chapman stated that the
collective significance of the outstmdiné USQs and their interim control
~on plant operability is acceptable for plant operation. Wes Gates
 discussed all active CRD-16 letters and s}tated that there are no changes
there. Dave Schoonen addressed the status of scheduled work for cycle

- will delay Reactor startup. Special Experiments material issues/imposed
limits on Reactor operations was discussed by Andy Beasley and it was

147A-1 startup and stated there are no issues with Production Control that |

1

i
!





determined that the CRD-13 letter “Experiment Safety Assurance Package
-and Operational Requirements for Experiments in the Advanced Test
- Reactor” must be issued prior to startupi as listed in the following action
items. Board concluded that all NCRs tust be dispositioned prior to
startup. Loran Kinghorn addressed the Imembers with TSR and major non-
TSR reduced status and out of service equipment and reported no issues

' concerning startup.

0SB members concurred that no changes incurred to CRD-1 and was

CONCLUSIONS -approved for use of cycle 147A-1 pending Ed Schuebert signature. All the |
following action items have been approved by OSB members.
PERSON
ACTION ITEMS RESPONSIBLE DEADLINE
EJS-31-09: Reactor Control Room Staffing — Put into . 10/1/10
ICAMS to update SD so this can be removged. _ Martin Woodbury Complete
MBM-48-08: Operation With Automatic RMS-4 Out Of David McDaniel 07/01/10
Service — Put into ICAMS for long term resolution. o : Complete
Make sure the inventory aluminum filler is used for East . 1 06/16/10
. . ' Loran Kinghorn

Flux Trap orientation. ; Complete
Turn the following modifications over to ATR Ops prior

to Reactor Startup:

EJ 7.6.25-46: DCS Replacement Project

EJ 7.9.15-115: Installation of AGR-2 Experiment Shannon Corrigan 06/18/10
EJ 7.3.3-23: ATR Batteries State of Charge Indicator ; Complete
EJ 7.9.6-26 Element 7-6: Reactivation of the ATR

Pressurized Water Loop 2A ‘

EJ 7.6.16-48: NGNP Data Link to RDAS and Capsules 1

Determine if N-16 high voltage power supply | . 06/18/10
replacement is in fact a modification. Shann}on Corrigan Complete
Have to do extent of conditions on instrument LOCS Keith i’enn 06/18/10
UPS and have it fixed as well. Y Complete
Verify that the existing wall thickness in the 688 . 06/18/10

. . .. Keith Penny
Firewater Pump cooling water lines is adequate. Complete
Have CRD-13 Letter “Experiment Safety Assurance f \
. : . 06/18/10

Package and Operational Requirements for Experiments | Dave Rowsell Complete
in the Advanced Test Reactor” issued prior to startup. , P
Determine how the requirements to shutdown the Reactor Keith Penny 06/18/10
should the AGR Capsule flood are implemented. Complete
Receive signed copy for OSB file of CRD-1 for Cycle . 06/18/10
147A-1 ¢ ’ ’ Bradey Hill Complete
r;lljggf}%]) BY Chair Ed Schuebert on
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1. SCOPE
1.1 Introduction

1.2

The Advanced Test Reactor (ATR) is a Department of Energy (DOE) owned
pressurized water reactor whose principal function is to provide a high neutron
flux for experiments involving reactor fuels and materials. The ATR is an
important and unique national resource. It is the premier test reactor in the United
States and plays a central role in nuclear energy research and development '
missions for military, space and civilian applications. The ATR is located at the
Advanced Test Reactor Complex (ATR Complex) at the Idaho National
Laboratory (INL)

A level 1 ATR Probabilistic Risk Assessment (PRA) for power operations is ‘
nearing completion. It is desired to acquire the capability to use this PRA model
to provide online risk monitoring for ATR daily operations.

Work Included

The Subcontractor shall furnish software, training, and documentaion necessary to
implement an online risk monitoring system for ATR operations as detailed
below. The provided software shall be preapproved by the Contractor and made
available to the Contractor following task execution.

1.2.1  Performance requirements

It is our intention to become capable of making risk-informed decisions
regarding changes to plant configuration due to design and procedural
changes as well as maintenance activities. To that end, a system that
allows conformity with the guidance such as that given in Regulatory
Guide 1.174' and others would be desirable.

The risk monitor system shall perform the following tasks as a
minimum:

a. Provide near real-time monitoring of risk metrics during various
plant operating states, including power operations, outages, refueling
and testing. Risk metrics to be calculated include:

a. Core damage frequency (CDF)
b. Large carly-release frequency (LERF )

¢. One or more user-defined frequency calculations. These
calculations are envisioned to be based on different endstates
or groups of endstates, sequence partitions, or event
susceptibilities.
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b. Provide the capability to determine and graphically plot future
changes in the risk metrics due to maintenance activities, including
providing (for example) shiftly values to coincide with maintenance
schedule fluctuations.

~ €. Provide methods to easily compare results from different plant

configuration scenarios and return to the “baseline” plant state. -
Ihputs to the risk monitor

The provided risk monitoring system shall accept input from the
following applications, which are currently in use by ATR:

1.2.2.1 Maintenance scheduling program, Primavera

"I‘he online risk monitor system shall be compatible with and accept input

from the maintenance scheduling program Primavera Project Planner P6,
Release 6.22. :

a. The online risk monitor system shall accept Primavera P6 data files
directly or shall accept the Primavera P6 export files directly.

1.2.2.2 PRA analysis program, Saphire

The online risk monitor system shall be compatible with and accept input
from the PRA modeling program Saphire, version 7.2.7°, which was
used to develop the ATR PRA model. Specifically, the following
attributes of the current ATR PRA model shall be accommodated:

a. The online risk monitor shall accept Saphire data files directly or
shall accept the Saphire text-based export files directly.

b. The online risk monitor shall be able to read and understand the
model customization features of the current Saphire model, such as
the following:

a. event trees with associated linkage rules,

b. logical flags and flag sets for enabling and disabling fault
logic,
¢. sequence recovery rules,

d. endstate gathering and differentiation

c. The risk monitor system shall be able to take advantage of the
switching capabilities of the current PRA model when performing
the configuration manipulations necessary to achieve near real-time
risk output.
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1.2.3  Output requirements

a. The risk monitor system shall produce a variety of electronic and
hard copy reporting features for communicating and documenting the
results of the activities listed in section 1.2.1 above.

b. The risk monitor system shall be capable of producing an electronic
listing of component states on demand.

1.24 Data. and software security

Provisions shall be included to secure the data and software from
unauthorized use and modification. The user authorization and
authentication process is to include categorization of users based on task
requirements. ’ : :

1.2.5 Training

Upon delivery of the accepted product, Subcontractor shall provide
initial training to Contractor personnel on operation of the online risk
monitor system. :

1.2.6  Safety Monitor System Operation

The Subcontractor shall provide draft procedure(s) for operating the risk
monitor system for PRA practitioners, engineers, project and operations -
personnel. One or multiple procedures are acceptable as needed based on
the user.

1.2.7 Validation and Verification

The Subcontractor shall provide a validation and verification package for
the risk monitor system similar in requirements and content to that
completed for SAPHIRE.* Other commercial nuclear power plant
standards may be used, with the concurrence of BEA technical contact.

1.3 Work Excluded

Any scheme to convert the Saphire PRA models to another PRA program will not
be accepted if it includes any one of the following additional conditions:

a. Purchase of a license to use the additional software

b. Manual file conversion activities

¢. The new scheme does not have all the system analysis capabilities of Saphire
(including those listed in section 1.2.2.2 above).
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2.  APPLICABLE CODES, PROCEDURES, AND REFERENCES

The subcentractor is expected to apply additional or recommend changes to the codes,
procedures, and references as dictated by his judgment and experience, with concurrence
of the BEA technical contact. »

ASME NQA-1-2000, Quality Assurance Requirements for Nuclear Facility Application,
and Subpart 2.7 Quality Assurance Requirements for Computer Software for Nuclear
Facility Applications ‘ ‘

NUREG-0800, “Standard Review Plan”, Chapter 19.1, “Determining The Technical
Adequacy Of Probabilistic Risk Assessment Results For Risk-Informed Activities” Rev.
2, June 2007. :

USNRC, Regulatory Guide (RG) 1.174, “An Approach For Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing
Basis” Rev. 1, November 2002.

USNRC, RG 1.175, “An Approach for Plant-Specific, Risk-Informed Decisionmaking:
Inservice Testing,” August 1993.

USNRC, RG 1.177, “An Approach for Plant-Specific, Risk-Informed Decisionmaking:
Technical Specifications,” August 1998.

USNRC, RG 1.178, “An Approach for Plant-Specific, Risk-Informed Decisionmaking
for Inservice Inspection of Piping,” Rev. 1, September 2003.

USNRC, RG 1.182, “Assessing and Managing Risk Before Maintenance Activities,”
May 2000.

PLN-2047, “Advanced Test Reactor Probabilistic Safety Assessment Update Plant,
Revision 1, September 27, 2007. '

3. TECHNICAL AND FUNCTIONAL REQUIREMENTS
As identified in Section 1.2.

4, ENVIRONMENTAL, SAFETY, HEALTH, AND QUALITY
ASSURANCE REQUIREMENTS

4.1 Environmental

None
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4.2  Safety and Health
While working on INL premises, the Subcontractor shall meet federal, state, and
local regulations and requirements during the performance of the work.
‘43 Quality Assurance/Control

The items and/or services the Subcontractor will provide under this SOW have
been determined to affect safety at a DOE facility designated by DOEtobea
category 1 “nuclear facility.” While performing work for this type of facility, the
Subcontractor and any sub-tier Contractors shall follow the Contractor work
processes, except for validation and verification processes. Acceptable validation
and verification processes are stated in Section 1.2.7. '

5. RESPONSIBILITIES

5.1

Subcontractor
5.1.1  Perform all tasks as outlined in Section 1.2.
5.1.2  Action Item List

Maintain a current action item list showing responsibilities, status, and
forecast completion dates. Each action item shall have a unique number.
Update, identify with the current date, and transmit the list to the Life
Extension Program (LEP) Project Manager after adding action items
biweekly (every other week). Include the final closure status of each of
the action items as completed.

5.1.3  Progress Reviews

Provide biweekly (every other week) schedule updates to the LEP
Project Manager including percent complete, actual start, and expected
finish dates. Meet with the LEP Project Management on a monthly basis
(during regular on-site visits) to conduct periodic progress reviews.

5.14  Submittal of deliverables

The Subcontractor shall submit draft deliverables to the appropriate LEP
Project Management staff for review as established for the specific
assigned tasks. ,

‘The Subcontractor shall work with the LEP Project Management staff to
resolve review comments and incorporate into the documents that will be
issued in final form as agreed to with the LEP Project Management staff,
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5.1.5  On-site Presentations

The Subcontractor shall perform the following activities during on-site

visits to the INL.

e Attend a kickoff meeting.

¢ Present the draft final report. The audience may include INL
representatives and other parties, such as regulators, stakeholders,

and oversight bodies.

5.1.,6  Training

The Subcontractor shall possess all appropriate training for access to INL
- facilities including but not limited to INL Access and ATR Complex

access.

5.1.7  The following information shall be provided by the Subcontractor to the
Contractor for any personne] visiting the INL:

Full Name
Home Address

Home Telephone number

Work Address

Work Telephone Number

Date of Birth

Social Security Number

Citizenship
Company affiliation

DOE clearance level, if any.

5.2 Contractor

The Contractor will provide a single technical point of contact to supply requested
available reference material and technical information (e.g. drawings, system

design descriptions and engineering design files) to the supplier.

The Contractor will provide the Subcontractor with SAPHIRE (PRA software),

power operations model, and access to reference materials as needed.

The LEP Project Management contacts are as follows:

Project Manager and Technical Lead:

Bentley Harwood
208 526-8609 (phone)
208 526-9259 (fax)
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6. DELIVERABLE SCHEDULE
Attend an on-site kickoff meeting at Approximately 2 weeks after contract
the customer specified location to award. :
‘present a cost and schedule estimate for
the work scope presented in Section 1.
Submit a cost estimate and resource- Approximately 4 weeks after contract
loaded schedule for performing the award and bi-weekly schedule updates
tasks in Section 1.2. thereafler for the duration of the tasks.
Attend an on-site meeting to present Per the Contractor accepted project
 the risk monitor system identifying the baseline schedule. '
performance and functional capabilities
as described in Section 1.2 are met.
Delivery of the risk monitor system Per the Contractor accepted project
including software, documentation, baseline schedule.
verification and validation package
after either incorporating or formally
resolving any Contractor comments
made during the performance and
functional capabilities presentation,
7. SUBMITTALS

The Subcontractor shall provide a detailed, resource loaded Primavera (P6) schedule for
performing the work described in Section 1. The schedule shall be broken down into the
discrete tasks and shall show logic (predecessors and successors). The schedule will be
baselined, and all reports generated in the future shall be compared against the baseline.
The schedule shall be updated biweekly, and progress reports sent to the Contractor
Project Manager showing percent complete compared against the baseline schedule. In
addition, earned value management concepts will be applied to the schedule on a
biweekly basis i.e. Budgeted Cost of Work Scheduled, Budgeted Cost of Work
Performed, and Actual Costs will be assessed to determine biweekly and project-to-date
cost and schedule variances.

The Contractor will review and comment on the proposed schedule. All comments
- arising from the Contractor review will be considered and either incorporated or formally
resolved with the final approval of the Contractor.
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10.

11.

12.

Completion of identified activities for each task shall be documented and any Contractor
comments will be considered and either incorporated or formally resolved with final
approval of the Contractor.

- The Subcontractor shall submit the risk monitor system software, documentation,

verification and validation package on completion of the final milestone in MS Office
format on CD or in another mutually acceptable format.

The Contractor reserves the right to visit vendor ]ocatlon at any time during the project to

review and discuss project status.

SPECIAL CONDITIONS

None

'ACCEPTANCE

Acceptance of Subcontractor’s work scope occurs upon successful delivery and
demonstration of the installed product, comment resolution, initial training and delivery
of the final product and documentation in MS Office electronic files on CD or in another
mutually acceptable format

APPENDICES

None

ATTACHMENTS

None
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