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REPORT SUMMARY

PWR Primary-to-Secondary Leak Guidelines

A standardized program for managing p.imary-to-secondary steam
generator tube leakage will help minimize the likelihood of tube rup-
tures. These guidelines contain recommended operating actions in
response to primary-to-secondary leakage of varying magnitude,
appropriate methods of calculating leakage rates from secondary
system sample pc nts, and methods of monitoring leakage once
detected. The guidelines should serve as a pattern for development
of a station-specific program for meeting the challenge of primary-to-
secondary leakage.
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BACKGROUND The nuclear industry considers the frequency of steam generator
tube rupture events in the United States unacceptable. Thus, it was decided the
industry could benefit from guidelines that present standardized station actions to
initiate prompt plant shutdown before rapidly propagating leaks can progress to
tube rupture. As with other EPRI-sponsored guidelines, it is recommended that
station personnel use the guidelines as a template for Jevelopment of station-spe-
cific programs.

OBJECTIVE To develop industrywide guidelines on primary-to-secondary steam
generator tube leakage to help reduce the probability of tube rupture.

APPROACH A committee of industry experts collaborated in reviewing the avail-
able data on primary-to-secondary steam generator tube leakage and plant design
as well as operating features available to monitor leakage. Based on this informa-
tion, the committee develnped recommended operational actions, including a
description of four plant primary-to-secondary leak rate conditions to ensure proper
monitoring/response. These recommendations have been designed to minimize
the probability of tube rupture events and should help utilities manage small prima-
ry-to-secondary leakage.

RESULTS These guidelines foliow the format of other industry guides and
address four operating conditions with respect to primary-to-secondary steam gen-
erator tube ieakage. For two of these conditions, the guidelines contain recom-
mended actions that can result in rapid, controlied plant shutdown if primary-to-
secondary leakage displays evidence of rapid propagation.

The guidelines also include sections on leak rate calculations and monitoring meth
ods. The leak rate calculation section presents standardized approaches for calcu-
lating primary-to-secondary leakage rates from various secondary system grab
sample locations. The monitoring methods section discusses how to use the leak
rate determinations to calibrate station radiation monitors for continuous monitor-
ing. In specific, the guidelines focus on properly using existing monitors rather
than attempting to specify additional monitoring hardware.

The tundamental goal of these guidelines is to present a complete, technically jus-
tified program that can be used to develop station-specific operating programs

EPRI TR-104788s
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The committee believes that a station program developed in accordance
with these guidelines should help plant personnel manage small leaks
and thus reduce the likelihood of tube ruptures.

EPRI PERSPECTIVE This document provides a series of industrywide
recommendations for station management of primary-to-secondary steam
generator tube leakage. Included is a detailed description of leak char-
acteristics that justity rapid, controlled plant shutdown to minimize the
likelihood of tube rupture. The guidelines also provide technical informa-
tion on standardized approaches for calculation of primary-to-secondary
leak rates using a variety of secondary system radiochemical data. As in
the case of other EPRI-sponsored guidelines, these recommendations
will be reviewed after implementation by the industry. If warranted, a
revised guidelines document will be issued based on these evaluations.

PROJECT

RPS550

EPRI Project Manager: R. C. Thomas

Nuclear Power Group

Contractor: PWR Primary-to-Secondary Leak Guidelines Committee

For further information on EPRI research programs, call
EPRI Technical Information Specialists (415) 855-2411,



PWR Primary-to-Secondary Leak Guidelines

TR-104788
Research Project 8550

Final Report, May 1985

Prepured by
PWR PRIMARY-TO-SECONDARY LEAK GUIDELINES COMMITTEE
Members:

K. Reynolds
H. Lesan HOUSTON LIGHTING & POWER CO.
ARIZONA PUBLIC SERVICE

W. Lach
J. Lavis MAINE YANKEE
BALTIMORE GAS & ELECTRIC

M. Kerns
R. Lewis NEW YORK POWER AUTHORITY
CAROLINA POWER & LIGHT

B. Luthanen
R. Burns CONNECTICUT YANKEE ATOMIC POWER CO.
CONEOLIDATED EDISON

R. Pearson
V. Linnenbom NORTHERN STATES POWER
DUQUESNE LIGHT

P. Penseyres
L. Wilson SOUTHERN CALIFORNIA EDISON
DUKE POWER

D. Hostetter
R. Espolt SOUTHERN NUCLEAR OPERATING CO.
R. Pool
ENTERGY OPERATIONS J. Stevens

TEXAS UTILITIES ELECTRIC
D. Worley
FLORIDA POWER CORP. D. Hughes

G. Enterline
G. Brobst T. Ryan
GEBCO ENGINEERING, INC. TENNESSEE VALLEY AUTHORITY
J. Stevens G. Holmes
GPU NUCLEAR WISCONSIN PUBLIC SERVICE

R.C. Thomas, Chairman
ELECTRIC POWER RESEARCH INSTITUTE

Prepared for

Electric Power Research Institute
3412 Hillview Avenue

Palo Alto, California 94304

EPRI Project Manager
R.C. Thomas

Major Component Reliabilty
Nuclear Power Group




DISCLAIMER OF WARRANT!! © AND LIMITATION OF LIABILITIES

THIS REPORT WAS PREPARED BY THE ORGANIZATION(S) NAMED BELOW AS AN ACCOUNT OF WORK SPONSORED OR
COSPONSORED BY THE ELECTRIC POWER RESEARCH INSTITUTE, INC. (EPRI). NEITHER EPRI, ANY MEMBER OF EPRI, ANY
COSPONSOR, THE ORGANIZATION(S) NAMED BELOW, NOR ANY PERSON ACTING ON BEHALF OF ANY OF THEM.

(A} MAKES ANY WARRANTY OR REPRESENTATION WHATSOEVER, EXPRESS OR IMPLIED. (1) WITH RESIECT TO THE USE OF
ANY INFORMATION, APPARATUS, METHOD, PROCESS, OR SIMILAR ITEM DISCLOSED IN THIS REPORT INCLUDING
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPCSE, OR (1) THAT SUCH USE DOES NOT INFRINGE ON OR INTER-
FERE WITH PRIVATELY OWNED RIGHTS, INCLUDING ANY PARTY'S INTELLECTUAL PROPERTY, OR (Il1) THAT THIS REPORT IS
SUITABLE TO ANY PARTICULAR USER'S CIRCUMSTANCE, OR

(B) ASSUMES RESPONSIBILITY FOR ANY DAMAGES OR OTHER LIABILITY WHATSOEVER (INCLUDING ANY CONSEQUENTIAL
DAMAGES, EVEN IF EPRI OR ANY EPRI REPRESENTATIVE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES)
RESULTING FROM YOUR SELECTION OR USE OF THi. REPORT OR ANY INFORMATION, APPARATUS, METHOD, PROCESS, OR
SIMILAR ITEM DISCLOSED IN THIS REPORT

ORGANIZATION(S) THAT PREPARED THIS REPORT:
PWR PRIMARY-TO-SECONDARY LEAK GUIDELINES COMMITTEE

ORDERING INFO 2AATION

Requests for copies of this report should be directed to the EPRI Distribution Center, 207 Coggins Drive, P.O
Box 23205, Pleasant Hill, CA 94523, (510) 834-4212.

Electric Power Research Institute and EPRI are registered service marks of Electnc Power Research Institute, Inc

Copyright © 1985 Electric Power Research Institute, Inc. All rights reserved




ABSTRACT

Primary-to-secondary leakage can result from mechanisms that propagate slowly or
rapidly. The frequency of tube ruptures from rapidly propagating leaks has been
considered unac _eptable by the industry. An effective station program for
monitoring primary-to-secondary leakage is essential to ensure necessary
operational actions are taken before a rapidly propagating leak results in a tube
rupture. An industry wide approach for development of standardized primary-to-
secondary leak actions has been prepared by the industry and presented in these
PWR Primary-to-Secondary Leak Guidelines. These guidelines contain recommended
operating actions in response to primary-to-secondary leakage of varying
magnitudes, appropriate methods of calculating leak rates from various secondary
system sample points, and various methods of monitoring leakage once detected.
These guidelines should serve as a pattern for development of a station-specific
program for primary-to-secondary leakage.






EPRI FOREWORD

Under the auspices of EPRI, the electric power industry has developed operating
guidelines for various station activities, incluc = ; secondary cycle chemistry
control and steam generator inspection. Industry wide guidelines have been useful
in helping utilities develop and implement station-specific programs. Primary-to-
secondary leakage has been experienced by many U.S. PWRs; some have
experienced a tube rupture due to rapidly propagating leakage mechanisms, since
primary-to-secondary leakage can result from mechanisms that propagate slowly or
rapidly.

Tube ruptures can significantly challenge reactor safety systems and a controlled
shutdown prior to rupture is the preferred response to rapidly propagating
primary-to-secondary leakage. An effective stal: n program for monitoring
primary-to-secondary leakage is essential to ensure necessary operational actions are
taken before a rapidly propagating leak results in a tube rupture. These PWR
Primary-to-Secondary Leak Guidelines contain recommended operating actions in
response to primary-to-secondary leakage of varying magnitudes, appropriate
methods of calculating leak rates from various secondary system locations, and
various methods of monitoring leakage once detected. Additional supporting
information is presented in Appendices.

These guidelines represent a major step in developing a proactive operational
program to ensure proper response to primary-to-secondary leakage. It should
serve as a pattern for development of a station-specific program for primary-to-
secondary leakage, with exceptions taken based on evaluation by station personnel.

R. C. Thomas
Chairman, PWR Primary-to-Secondary Leak Guidelines Committee
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1

INTRODUCTION AND MANAGEMENT
RESPONSIBILITIES

1.1  BACKGROUND

Over the last 20 years, steam generator tubes in PWRs have experienced various
types of degradation from both the primary and secondary sidzz of the tubes.
Corrosion mechanisms of concern include wastage, pitting, secondary side stress
corrosion cracking (ODSCC), intergranular attack (IGA) and primary water stress
corrosion cracking (PWSCC). Mechanical damage from fretting, fatigue and loose
parts has also resulted in tube degradation.

Utility inspection and diagnostic operational programs are designed to detect
incipient conditions before steam generator tube corrosion or mechanical damage
leads to through-wall failure. In most cases, tube degradation mechanisms that
result in primary-to-secondary leakage propagate slowly and lead to operational
difficulties, but do not diminish any safety margins. Some damage mechanisms
can progress rapidly and can result in a tube rupture, resulting in significant
secondary system contamination and potential actuation of reactor safety systems.

Technical Specifications for most US plants dictate the frequency and sample size
of nondestructive examinations (NDE) of the tubes to ensure their integrity as a
primary system boundary. An industry-developed approach, presented in the
PWR Steam Generator Examination Guidelines - Rev. 3, establishes a recommended
practice for NDE that reflects utility operating experience. Tubes are repaired or
removed from service when inspection data indicate that their integrity is no
longer assured.

Despite preventive efforts by utility personnel, primary-to-secondary leakage still
occurs. Therefore, each utility should develop a plant-specific plan to manage
such leakage to ensure that the likelihood of propagation to tube rupture is
minimized.

1.2 GUIDELINES OBJECTIVES

These guidelines address management considerations, monitoring methods and
equipment, leak rate calculations, operational response and data evaluation. The
document presents industry experience with and recommendations for operation
of pressurized water reactors (PWRs) with small (less than Technical Specifications
limits) steam generator tube leakage.
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Utility personnel should use this document to ensure their program provides
adequate details, so operators can respond to changes in steam generator tube
leakage in a safe, reliable and cost-effective manner. Implementation of these
guidelines will improve management of small leaks and reduce the potential of
steam generator tube ruptures.

These guidelines present an industry-developed approach for calculating and
monitoring primary-to-secondary leak rates. Recognizing the variations in plant
designs and resources, deviation from these guidelines is acceptable following
plant-specific evaluations. A plant-specific primary-to-secondary leak monitoring
program should be developed based on these recommendations, retaining the
philosophy presented herein.

13 PRIMARY-TO-SECONDARY LEAK PROGRAM CONSIDERATIONS
This section lists and discusses the considerations which are common to most
utilities, including the elements of organizations which are needed to carry out the
primary-to-secondary leak monitoring program effectively. Since utility
organizations and resources vary significantly, actions are identified without
specifying responsibility for completing them. Utilit]y-speciﬁc implementation
policies and procedures should assign the responsibilities to specific positions
within the organization. One major element of these guidelines is the need for
every level of management to understand the importance of the actions presented
in Section 2 and the potential impact on, and benefits to, the utility company.

An effective primary-to-secondary leakage monitoring program should designate
operational responses for each of the following scenarios:

* Low level and/or slowly increasing primary-to-secondary leakage;

* Rapidly increasing primary-to-secondary leakage; and

* Steam generator tube rupture (no leak before break).

1.3.1 Program

An important ingredient of a successful plan for primary-to-secondary leak
monitoring program is a set of procedures which implement these guidelines. The
written procedures which carry out the program should:

a. State the need for the program;

b. Highlight corporate management support for the program; and
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¢. Assign responsibility for:

* Preparation and approval of procedures to implement the program,

* Surveillance, analysis, and data evaluation for the monitoring program,

* Establishing priorities for equipment/instrument maintenance,

* Program review functions,

* Corrective actions prescribed by the program,

* Ensure continued operation with small leaks is consistent with the
recommendations contained in these guidelines and with plant

Technical Specifications, and

¢ Conducting walk-throughs or drills to test effectiveness of program
response and coordination.

d. Establish the authority to:
e Carry out procedures,
* Implement corrective actions,

* Initiate requests for modifications to plant systems as required to meet
the program needs,

¢ Complete economic analyses,
* Resolve disagreements, and
¢ Initiate plant shutdown if limits are exceeded.

Procedures implementing this program should, when taken together, contain the
level of de*:.l necessary for personnel at all levels to understand and carry out
their responsibilities.

14  TRAINING

A program for periodic (continuing) training of personnel involved with the
program commitments should be established. Some indoctrination in the basics of
the program should be considered for all employees who, by virtue of their job
responsibilities, may identify and need to respond to symptoms of primary-to-
secondary leakage.
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Training programs should be designed for the level and qualifications of
personnel being trained. The following elements should be included:

* A clear statement of the primary-to-secondary leak policy, including
clarification of the impact of this policy upon the various responsibility areas,

e Identification of the relationship between primary-to-secondary leakage
monitoring and commitments to primary system integrity and off-site dose
calculations,

¢ Techniques for identifying leak mechanisms based on secondary cycle
radioactivity, and

¢ The interaction/communication required between station personnel to ensure
the commitments of the program are satisfied.

1.5 PROCEDURE IMPLEMENTATION (EXAMPLE)

This subsection is provided to give one example of how a specific utility might
implement the administrative portion of the guidelines.

15.1 Definitions
The following definitions will be used in the discussion:

a. Corporate Management: Utility management responsible for nuclear plant
%)uwer production but with offices which may be remote from the plant site.
is includes personnel having line responsibilities to the chief operating
officer of the utility.

b. Station Management and Operating Staff: On-site management responsible
for overall station performance and plant personnel responsible for the day-
to-day operation of a nuclear unit.

¢. Plant Chemistry Staff: Plant personnel responsible for implementing the
day-to-day chemistry control program, including on-line monitoring, and
for the accuracy and timeliness of the analytical results obtained in the
plant's laboratory.

d. Plant Maintenance Staff: Plant personnel responsible for repair and
modification of plant equipment, especially those responsible for
calibration and repair of radiation monitoring system (RMS) equipment.
This definition also includes those personnel responsible for prioritizing
and planning of station maintenance.



e Engmggnngﬂ'_gchmul_s_ulgp_qn Plant personnel responsible for evaluation
of steam generator and balance-of-plant material condition, plant inspection
programs and component life estimations.

f. Training Staff: Training personnel responsible for ensuring pertinent
individuals are qualified to implement appropriate plant responses to
primary-to-secondary leakage.

1.5.2 Individual Group Responsibilities

The specific responsibilities of the various groups used in this example for
implementation of primary-to-secondary leak guidelines are as follows:

a. Corporate Management

Corporate management is responsible for establishing the policies and
providing the resources necessary to support and enforce the program. The
roles of corporate management may include:

* Participating in establishing plant-specific responses to primary-to-
secondary leakage and

* Maintaining oversight to identify and assess needed changes and
providing direction as needed to improve the program.

b. Station Management and Operating Staff

ﬁonsnblhty of station management and the plant operating staff is to
estabhs leak rate monitoring and response procedures and to assure the
appropriate corrective actions are taken based upon the program. Station
management and the plant operating staff should be aware of the following:

* Plant-specific steam generator degradation mechanisms,

* The importance of minimizing the occurrence of steam generator tube

getures and of plant operating responses to reduce the likelihood of
ruptures, and

* The impact of primary-to-secondary leaka‘fe on other operational
concerns, such as operating/shutdown radiation fields, contaminat'on of
the secondary system, radioactive waste generation, off-site radiological
consequences and waste disposal costs.
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c. Plant Chemistry Staff

The plant chemistry staff is responsible for implementation of the chemistry
control program. One component of the chemistry program will be to
perform radiochemical sampling and analysis that will be used to quantify
the leak rates, though subsequent leak trending will be performed via the
RMS monitors and supplemented by grab samples. Interpretation of
radiochemical data may also provide additional information regarding the
leak mechanism.

To fulfill this obligation, the plant chemistry staff should have adequate
training, personnel, experience, and process monitoring and laboratory
instrumentation to obtain data required. Chemistry personnel should:
* Understand the goals and requirements of the program,
* Understand the plant-specific degradation mechanisms,
* Perform timely data review and evaluations to quantify leak rates, and
* Perform thorough assessments to characterize leakage.

d. Plant Maintenance Staff
Plant maintenance personnel are responsible for one of the most imporcant
parts of the program implementation, i.e., to assure timely and effective
maintenance and repair of plant equipment and instrumentation. The plant

maintenance staff should be aware of the following:

* The impact of out-of-service or out-of-calibration radiation monitors on
leak monitoring program and

* The need for timely correction of moniter and instrument problems.

o MaRabis atancd o

Engineering / Technical Support staff should ensure that qualified personnel
are assigned the responsibility for predicting and verifying the material
condition of steam generator tubing. These individuals should be aware of
the following:

* History of steam generator tube degradation phenomena and rates of
degradation;

* Relevant industry experience on tube degradation;
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* Reliability and accuracy of steam generator inspection data;
* Regulatory commitments relative to steam generator tube plugging; and

* Bases for assignment of Action Levels for primary-to-secondary leak
rates.

f. Training Staff

The Training staff should ensure that personnel on shifts are qualified to
im‘rlement the plant primary-to-secondary leak program. These
individuals should be aware of the following:

* Technical basis and definitions of plant primary-to-secondary leak actions;
* Program requirements for monitoring primary-to-secondary leak rates;

* Individual group responsibilities for primary-to-secondary leak
program implementation.

1.6 GENERAL GUIDELINES FOR DEVELOPMENT OF A PRIMARY-TO-
SECONDARY LEAK ADMINISTRATIVE PKROGRAM

The following general guidelines are offered to show an acceptable approach for
development of an administrative program for management of primary-to-
secondary leakage. It is emphasized that these general guidelines ar¢ to improve
continued operation when small primary-to-secondary leakage is being
experienced. These should not be confused with the recommended operational
actions presented in Section 2.

1. Perform an evaluation of the plant regulatory effluent requirements for
instantaneous concentrations (10CFR20 requirements) and the off-site
accumulative activity /dose for all pathways. This evaluation should
incorporate station ALARA goals to maintain off-site doses well below those
required by 10CFR20.

2. Evaluate the present plant holdup and processing capabilities (conventional
waste systems) for contaminated secondary system water and demineralizer
resins, if applicable, for various primary-to-secondary leak scenarios to assess
the plant's ability to meet the regulatory effluent requirements. These scenarios
should include various leak sizes (small, siowly propagating/steady leaks up
to a tube rupture) for various RCS activity source terms.

3. Consider administrative leak rate limits to minimize the likelihood of
exceeding effluent radioactivity release rates and plant contamination and to
provide prompt identification of leakage that requires compensatory actions.
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4. Develop an action plan to upgrade the waste system holdup and/or treatment
capabilities, as necessary, to meet the plant effluent requirements and
management goals. Develop an administrative program to accommodate the
(new) plant holdup and treatment capabilities, and to meet the effluent
requirements.

1.7 SUMMARY

This document presents a generic program for managing primary-to-secondary
leakage. Plant-specific programs should consider plant design, materials, steam
generator corrosion experience, management structure, and operating philosophy
and may deviate from the specific recommendations contained herein. However,
all plant-specific requirements should be defined in accordance with the
philosophy of these recommendations. This program should help plant personnel
manage small leaks and will reduce the likelihood of tube ruptures. To meet this

goal, an effective corr\grate policy and monitoring program are essential and
should be based on the following:

* Clear management support for operating procedures designed to ensure that
primary-to-secondary leakage does not progress to tube ruptures, as provided
in Section 2;

* Adequate staff, equipment and organizational resources to implement an
effective leak monitoring program, using a combination of radiation monitors
and laboratory radiochemical analyses;

* A sound leak rate monitoring program that incorporates existing plant
equipment/radiation monitors and proceduralized actions;

* Management agreement at all levels, prior to implementing the program, on
the actions to be taken in response to primary-to-secondary leakage and the
methods for resolution of situations not covered by the guidelines; and

* Continuing review of plant and industry experience and research results to
revise the program as warranted.
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2

OFPERATING GUIDELINES FOR PRIMARY-TO-
SECONDARY LEAKAGE

21 PURPOSE

The recommendations contained in this section are designed so that appropriate
actions can be taken early enough to preclude a tube leak from propagating to
rupture. Consistent with other industry-developed guidelines, the
recommendations are presented in a series o/ defined operating conditions that
reflect increasing primary-to-secondary leakage. Accordingly, the recommended
plant actions become more severe when leak rates accelerate. Immediate plant
shutdown is recommended if leakage trends suggest that a leak is rapidly

propagating.

This section presents the operating conditions that define plant action levels. It
then presents the recommended station actions that coincide with these action
levels. The recommendations cont. ined in this section and supported by other
sections describe 2 program that is capable of responding to rapidly propagating
steam generator tube defects without relying on time-consuming chemistry grab
samples. Following discussions of the actions, the technical basis for selection of
the Action Level 2 implementing criteria is presented. It is recognized that
integration of these recommendations may vary in detail from site to site, due to
differences in design, operation, etc. It is important, however, that the philosophy
contained in this section be retained in all station programs.

Section 2.4 addresses other components of a primary-to-secondary leak program.
These items should be considered for implementation in advance of primary-to-
secondary leakage.

22 ACTION LEVEL CRITERIA AND RECOMMENDATIONS

Four operating conditions including two Action Levels have been defined for

initiation of station actions based on primary-to-secondary leakage rates and action
thresholds. These are:

* Normal Operation: The plant condition in which no primary-to-secondary
leakage is detected in routine surveillance.
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Increased Monitoring: This describes the condition in which leakage has
been detected and quantified but is not in a range that can be accurately
monitored by most radiation monitors.

Action Level 1: Action Level 1 defines a plant condition in which leakage
has increased to a condition that can and should be frequently monitored by
the RMS with periodic benchmarking by laboratory anal, . 2s.

Action Level 2: This action level describes a condition that suggusts the leak
is propagating rapidly and the unit should be shut down.

The Action Levels presented are considered to be a significant line of defense
against tube ruptures. The criteria presented have been evaluated again.: some of
the tube ruptures previously experienced by the industry. These evaluations
suggest that plant shutdown would have been initiated, based on the Action Level
recommendations, prior to tube rupture.

Normal Operation

Definition: Normal Operation describes the period of operation when
normal radiochemical grab sampling and process radiation monitors
indicate no primary-to-secondary leakage. Due to the lack of analytical
certainty at very low radiochemical concentrations, it is assumed that the
leak rate is <5 gpd.

Recommended Actions: Since this operating condition suggests that no
primary-to-secondary leakage is present, no specific actions are
recommended. However, it is recommended that station procedures
contain a prescribed grab sample and radiation monitor surveillance
program which is designed to detect and quantify leakage.

Increased Monitoring:

Definition: Increased Monitoring describes the plant condition where
primary-to-secondary leakage has been quantified to be >5 gpd but <30

gpd.

Recommended Actions: The presence of detectable primary-to-secondary
leakage suggests that an active degradation phenomenon is occurring. As
noted in Appendix A, some scenarios that result in secondary side activity
(e.g., a leaking tube plug) may not portray a rapidly propagating
phenomena. The following recommendations are suggested if leak rates fall
within the Increased Monitoring criteria:

a. Identify leaking steam generator and requantify leakage if possible.
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b. Elevate necessary repair of out-of-service monitoring equipment to
highest (non-emergency) station priority.

c. Establish more frequent radiochemical grab sample monitoring of
secondary cycle. Use the results to recalibrate radiation monitors.

d. Increase operator awareness of radiation monitor readings and lower
monitor set points to provide prompt indication of increased leakage.
Section 4 presents a discussion of individual radiation monitors and
their response to primary-to-secondary leak scenarios. Station
procedures should direct Operators to the preferred radiation monitors
to meet Action Level 1 monitoring requirements.

e. Routinely trend leak rates from radiochemical data and report trends to
plant management.

Action Level 1.

Definition: Action Level 1 is defined as primary-to-secondary leakage 230
gpd and <150 gpd with a rate of increase of <60 gpd/hr. This condition
requires increased attention and monitoring to ensure the leak does not
propagate rapidly to tube rupture without operator action. During this
condition, it 1s important that confidence of station personnel in process
radiation monitor data is high so Action Level 2 actions will be
implemented if monitor data so indicate. In other words, the station
primary-to-seconda?' leakage monitoring program must be capable of
responding to rapidly propagating steam generator tube defects without
reliance on time-consuming chemistry grab samples.

Recommended Actions:

a. Increase grab sample monitoring to identify leaking steam generator
and to requantify primary-to-secondary leak rates. Monitoring of
radiation monitors should be increased to once every 15 minutes. Leak
rates should be obtained directly from radiation monitors and
converted to gpd from CPM-to-gpd conversion tables (or some
equivalent, plant-specific mechanism). Once leak rate is stable for 1
hour (£10% increase during a one-hour period), monitoring of radiation
monitor can be reduced to once every 2 hours. Once leak rates are
stable for 24 hours, monitoring frequencies can return to those required
by plant procedures for the Increased Monitoring condition.

b. Evaluate secondary contamination potential and contain as required. It
should be noted that plants which were operated for lengthy periods of
time with primary-to-secondary leakage in Action Level 1 range found
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secondary system contamination so significant that outage related
activities were highly impacted.

¢. Initiate review of applicable procedures to be utilized by Operations,
Chemistry, Radiation Controls, etc. in case leak rate conditions change.
Items for review include but are not limited to:

" Transition criteria from steam generator leak to steam generator tube
rupture,

* Plant shutdown/cooldown with a steam generator leak, and

* Requirements for posting radiological hazard signs (e.g., radiation
areas, contaminated areas, etc.) where not normally required
(e.g., turbine building).

d. Once stable, reset off gas alert/alarm setpoint to 30 gpd above existing
baseline reading to permit detection of rapidly increasing leak rate.
Other radiation monitor setpoints (e.g., blowdown, N-16) should also be
reset if these are used by the station for leak rate trending.

Action Level 2:

Definition: Action Level 2 is entered when primary-to-secondary leakage
has increased by 260 gpd in <1 hour QR is >150 gpd in any steam generator.
To avoid an unnecessary plant shutdown, Action Level 2 leakage should be

itati confirmed prior to declaration. Leakage is confirmed when
two independent radiation monitors (typical monitor pairs like off
gas/SGBD monitors, off-gas/N-16 monitors, or N-16/SGBD monitors) trend
in the same direction. Confirmation time should be kept to a minimum.
Precise duplication of leak rates, as indicated by the monitors, is not
important. Since OTSGs do not have blowdown, primary-to-secondary leak
monitoring programs for these steam generators may require grab samples
or portable survey/radiation monitoring for confirmation. If grab samples
are used, shutdown should be commenced prior to laboratory
radiochemical results. If results do not confirm Action Level 2 criteria,
shutdown can be suspended until the leak rates can be ascertained.
Chemistry personnel should evaluate grab sample response times to
determine their most effective confirmation method(s).

Recommended Actions:

a. If leakage exceeds 150 gpd in any one steam generator, then commence
shutdown (i.e., be in Mode 3 within 6 hours); OR if the accelerated leak
rate (i.e., 260 gpd/hr) has been confirmed by another qualitative
method, then commence prompt and controlled plant shutdown as
quickly as safe plant operation permits (i.e., initiate emergency boration
to be in Mode 3 in about 1 hour - See Technical Basis Section 2.3.2).
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Ensure the other recommendations established below are also
performed.

b. Attempt to identify leaking stearn generator and quantify primary-to-
secondary leakage. Monitoring of radiation monitors by plant operators
should be increased to once every 15 minutes (or use computer/Pne\onitor
alarm settings as discussed below). Leak rates should be obtained
directly from radiation monitors and converted to gpd from CPM-to-gpd
conversion tables (or some equivalent, plant-specific mechanism). 3tation
personnel may wish to develop a process computer program which
performs CPM  )-gpd conversations based on entered correlation factors.
A process computer subroutin: ca: also be used to calculate the
instantaneous rate of change from radiation monitors.

¢. Contain systems in secondary plant to minimize spread of
contamination such as:
- Turbine building sump effluent paths,
- Hotwell spill to Condensate Storage Tanks, and
- Condenser cit gas system realigned through HEPA/Charcoal filter
system if 2vailable

d. Review plant resources and request additional resources if needed. such
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