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Dear Commissioners and Staff: 

This letter requests approval to revise a PG&E commitment regarding guidance 

provided by NUREG-0737 and Regulatory Guide (RG) 1.97, Revision 3, for 

monitoring reactor coolant system (RCS) soluble boron concentration.  

Specifically, PG&E has evaluated the impact on the Diablo Canyon Power Plant 

(DCPP) licensing basis of abandoning the boron concentration monitoring 

system (BCMS), and utilizing the postaccident sampling system (PASS) for 

measuring RCS soluble boron concentration during and following an accident.  

This proposed change revises a commitment PG&E made to implement 

guidance provided in RG 1.97, Revision 3, for measuring RCS soluble boron 

concentration.  

Enclosure A provides an evaluation and justification for abandoning the BCMS 

-and replacing its function with PASS for measuring RCS soluble boron 

concentration during and following an accident. Enclosure B provides a 

licensing bases impact evaluation, including a 10 CFR 50.59 evaluation, for this 

change. Based on the results of these evaluations, PG&E concludes that DCPP 

will remain within its licensing basis and that the proposed deviation does not 

involve an unreviewed safety question.
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In a telephone call on May 20, 1999, the NRC staff stated that PG&E should 
submit this change for NRC approval since it involves prior commitments made 

in response to NUREG-0737 and RG 1.97, Revision 3.  

Sincerel(v, 

Lawrence F. Womack 

cc: Edgar Bailey, DHS 
Steven D. Bloom 
Ellis W. Merschoff 
David L. Proulx 
Diablo Distribution 

Enclosures

JER/
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REVISION OF COMMITMENT REGARDING NUREG-0737 AND REGULATORY 
GUIDE 1.97, REVISION 3, GUIDANCE FOR SOLUBLE BORON 

CONCENTRATION MONITORING 

INTRODUCTION 

PG&E proposes to abandon the boron concentration monitoring system (BCMS) 

installed on Diablo Canyon Power Plant (DCPP) Units 1 and 2. The BCMS is not 

reliable, and modifications and maintenance necessary to provide a reliable system 
would not be cost effective.  

PG&E plans to use the postaccident sampling system (PASS), instead of the BCMS, 
for measuring reactor coolant system (RCS) soluble boron concentration during and 

following an accident. This will result in a revision to a commitment PG&E made to 

implement guidance provided in NUREG-0737 and Regulatory Guide (RG) 1.97, 
Revision 3, regarding RCS soluble boron concentration monitoring.  

For routine operations, RCS soluble boron concentration will continue to be 

measured at least daily, in accordance with plant chemistry sampling procedures, 
when in Modes 1 through 5 (Power Operation through Cold Shutdown) and every 
72 hours when in Mode 6 (Refueling), unless the reactor is defueled.  

Note that in some references, BCMS is referred to as the "Boron Concentration 
Monitoring System." In other references, it is referred to as the "Boron 
Concentration Measurement System." Both refer to the same system.  

BACKGROUND 

NUREG-0737, Section Il.B.3, "Post Accident Sampling Capability," requires the 

capability to sample RCS boron concentration promptly (within 1 hour) under 
accident conditions without incurring a radiation exposure to any individual in excess 

of 3 rem to the whole body or 18.75 rem to the extremities. It specifies that 

sampling shall not require an isolated system (e.g., the letdown system), to be 

placed in operation in order to use the sampling system. This requirement is 
satisfied by PASS.  

RG 1.97, Revision 3, specifies that a means to monitor RCS soluble boron 

concentration in the range of 0 to 6000 ppm shall be provided.. It classifies RCS 
soluble boron concentration as a Type B variable (a variable that provides 
information to indicate whether plant safety function(s) are being accomplished). It
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classifies the instrumentation to monitor this variable as Category 3. Category 3 
instrumentation is required to high-quality commercial-grade equipment that requires 
only offsite power. PG&E has similarly classified the BCMS.  

Supplemental Safety Evaluation Report (SSER) 14, dated April 1981, states that the 
postaccident sampling facility planned for DCPP meets the requirements of 
NUREG-0737, including the requirement to measure RCS soluble boron 
concentration.  

Generic Letter (GL) 82-33 requested PG&E to provide a report describing how the 
postaccident monitoring instrumentation meets the guidance of RG 1.97 as applied 
to emergency response facilities. PG&E responded to GL 82-33 in three letters 
dated April 18, 1983; September 9, 1983; and September 4, 1984 (DCL-84-298). In 
the September 4, 1984 letter, PG&E stated: 

"The system discussed in PG&E's September 9, 1983 letter is the Boron 
Concentration Monitoring System (BCMS). During and after an accident, this 
continuous on-line boron monitor cannot be assured to be available since 
letdown, which supplies the BCMS, may isolate. Measurement during and 
after an accident will be performed as needed using the Post-Accident 
Sampling System (PASS)." 

SSER 31, Section 4.5, dated April 1985, discusses PG&E's responses to GL 82-33 
listed above, and states that the responses were reviewed by EG&G Idaho, Inc., a 
consultant under contract to the NRC. The results of the evaluation were presented 
in EG&G Technical Evaluation Report (TER), "Conformance to Regulatory Guide 
1.97, Diablo Canyon Power Plant, Unit Nos. 1 and 2," dated October 1984, which 
was included as Appendix B to SSER 31. The EG&G TER states the following 
regarding RCS soluble boron concentration: 

"The range of the instrumentation [BCMS] supplied by the licensee for this 
variable is 0 to 5000 parts per million. The range recommended in the 
regulatory guide is 0 to 6000 parts per million. The licensee's justification for 
this deviation from the recommended range is that the boron concentration 
monitoring system is supplied RCS water via the letdown system, which is 
isolated for most accidents. With isolation, the post-accident sampling 
system [PASS] is used, which does meet the recommended range.' 

'We find that this combination of instrumentation is acceptable in complying 

with the recommendations for this variable." 

SSER 31, Section 4.5.4, states the following in conclusion: 

"Based on the staffs review of the PG&E submittals and the attached

2



Enclosure A 
PG&E Letter DCL-99-148 

Technical Evaluation Report (Appendix B), the staff finds that the design of 
the Diablo Canyon Power Plant, Unit 1 and 2, is acceptable with respect to 
conformance to the guidelines of Regulatory Guide 1.97, Rev. 3." 

Final Safety Analysis Report (FSAR) Update, Revision 12, Section 7.7.1.10, "Boron 
Concentration Measurement System," dated September 1998, provides a 
description of the BCMS and contains the following statement: 

"The boron concentration measurement system is designed for use as an 
advisory system. It is not designed as an engineered safety features (ESF) 
system or a component of an ESF system. The boron concentration 
measurement system is not part of a control element or control system, nor is 
it designed for this use. No credit is taken for this system in any accident 
analysis. Therefore, redundancies of measurement components, self
checking subsystems, malfunction annunciations, and diagnostic circuitry are 
not included in this system. As a general operating aid, it provides 
information as to when additional check analyses are warranted, rather than 
a basis for fundamental operating decisions." 

PG&E COMMITMENT TO UTILIZE BCMS FOR ACCIDENT MONITORING 

PG&E has committed to using the BCMS for RCS soluble boron concentration 
monitoring unless it is not available due to letdown isolation. If BCMS is not 
available, the PASS is to be used to measure RCS soluble boron concentration.  

BCMS OPERATIONAL AND MAINTENANCE HISTORY 

A review of operational and maintenance history shows that the BCMS does not 
provide reliable information without performing frequent calibrations and 
maintenance. Calibration requires correlating BCMS readings with chemistry 
sample results. BCMS components are subject to drift and monthly functional 
checks and adjustments are required to provide usable results. PG&E has reviewed 
the status of the BCMS and has concluded that the modifications and maintenance 
necessary to upgrade the existing system to provide reliable results are not cost 
effective, and that the data needed from the system can be obtained in other ways 
following an accident.  

PROPOSED REVISION TO PG&E COMMITMENT TO USE BCMS 

PG&E proposes to utilize the PASS to meet the guidance of NUREG-0737 and 
RG 1.97 for measuring RCS soluble boron concentration during and following an 
accident. The BCMS is isolated from the RCS for any accident that results in 
isolating letdown. If an accident is severe enough to isolate letdown, accident 
monitoring would need to include sampling RCS soluble boron concentration, but
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the BCMS would be isolated. With the BCMS isolated, PASS is still available to 
obtain primary coolant samples, and thus provides an appropriate means for 
determining soluble boron concentration during and following an accident.  

The DCPP PASS meets the criteria of NUREG-0737 and has been found 
acceptable by the NRC as documented in SSERs 14 and 31.  

Approval of this commitment revision will allow the BCMS to be abandoned.  

SAFETY EVALUATION 

Enclosure B provides a licensing basis impact evaluation, including a 10 CFR 50.59 
evaluation, for abandoning the BCMS. Based on the results of this evaluation, 
PG&E concludes that abandoning the BCMS does not constitute an unreviewed 
safety question, and DCPP will remain within its licensing basis. In addition, the 
NRC has accepted use of PASS at other nuclear stations to meet the guidance of 
RG 1.97 for monitoring soluble boron concentration (e.g., refer to NRC letter dated 
May 16, 1991, transmitting an SSER for Catawba Nuclear Station, Units 1 and 2, 
approving this change).  

The commitment revision allowing the BCMS to be abandoned will require a revision 
to the FSAR Update. Specifically, FSAR Update Section 7.7.1.10, Table 7.7-2, and 
Figures 7.7-10 through 7.7-13 will be deleted. The proposed FSAR changes are 
included in Enclosure C.
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LICENSING BASIS IMPACT EVALUATION INCLUDING A 10 CFR 50.59 EVALUATION 
FOR ABANDONING THE BORON CONCENTRATION MONITORING SYSTEM



Form 69-10430 (07/14/99) TS3.1D2 Attachment 8.1 
Page I of 4

Licensing Basis Impact Evaluation Screen 

1 - BASIC INFORMATION Loe 91-. 3 t.  

REFERENCE DOCUMENT NO.: FSAR 7.7.1.10 1 DOC. REV. NO.: 12 

REFERENCE DOCUMENT TITLE: Boron Concentration Measurement System 
SPONSORING ORGANIZATION: SPONSOR (PRINT LAST NAME): 

Regulatory servicesI Radford 

2 - DESCRIPTION

3 - SCREENING FOR CHANGES REQUIRING PRIOR REGULATORY APPROVAL

3.1 SECTION 1: Screen for Changes to the Operating License 

Does this activity or CTE involve a change to the Facility Operating License (OL), 0 Y ED N 

including OL Attachments (current Technical Specifications & Improved Technical 

Specifications, Environmental Protection Plan and Antitrust Conditions)? 

If "yes,' contact Regulatory Services. A license amendment must be received 

from the NRC before an activity or CTE impacting the OL is implemented.  

3.2 SECTION 2: Screen for Regqulatory Commitments and Obligations 

a) Does this activity or CTE impact a regulatory commitment or obligation Q Y O N 

contained in the PCD? 

If 'yes," process the change in accordance with X14.1D2.  

If *no," skip the next question.  

b) According to X14.1D2, does the activity or CTE impact an obligation that OY V- N 

PG&E Diablo Canyon

PG&E is planning to abandon the boron concentration monitoring system (BCMS) installed on DCPP 

Units 1 and 2. This action will revise a PG&E commitment regarding guidance provided by NUREG

0737 and Regulatory Guide (RG) 1.97, Revision 3 for monitoring reactor coolant system (RCS) 

soluble boron concentration.  

In a letter from PG&E to the NRC dated September 9, 1983, PG&E committed to complying with 

RG 1.97 including installing instrumentation to provide continuous indication of RCS soluble boron 

concentration. This instrumentation is the BCMS.  

The BCMS has proved to be unreliable. Replacement parts are no longer available, and 

modifications and maintenance necessary to provide a reliable system would not be cost effective.  

PG&E plans to use the post accident sampling system (PASS) instead of the BCMS for measuring 

RCS soluble boron concentration following an accident. PASS is capable of providing a boron 

concentration sample promptly (within one hour) as required by NUREG-0737, Section ll.B.3, "Post 

Accident Sampling Capability." Although the BCMS is capable of providing continuous boron 

concentration indication, continuous indication is not required by NUREG-0737, Section ll.B.3.  

Also, any accident that results in isolating the letdown system will render the BCMS useless, as it is 

installed in the letdown system.  

Removal of the BCMS from service will require a revision to the Final Safety Analysis Report (FSAR) 

Update. Specifically, FSAR Update Section 7.7.1.0, Table 7.7-2 and Figures 7.7-10 through 7.7-13 

will be deleted.  

The BCMS utilizes an AmBe neutron source. This source will be dispositioned in accordance with 

applicable regulations and procedures.
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REFERENCE DOCUMENT NO.: FSAR 7.7.1.10 DOC. REV. NO.: 12 

requires prior NRC approval? 

If "yes," contact Regulatory Services. NRC approval must be received 
before an activity or CTE impacting the obligation is implemented.  

4 - SCREENING FOR DETERMINING THE NEED FOR AN LBIE 

4.1 SECTION 1: 10 CFR 50.59 Safety Evaluation Screen 

a) Does this activity or CTE involve a change to the facility design, function, or Z Y F] N 
method of performing the function as described in the SAR, including text, 
tables, and figures? 

b) Does this activity or CTE involve a change to procedures, system operation, Z Y El N 

or administrative control over plant activities as described in the SAR 

(except Chapter 17 of the updated FSAR), including text, tables, and 
figures? 

c) Does this activity or CTE result in a test, experiment, condition, or LI Y E N 

configuration that might affect safe operation of the plant but was not 
anticipated, described, or evaluated in the SAR? 

d) Does this activity or CTE rely on a vendor safety evaluation which has not E] Y [D N 

been reviewed by the PSRC? 

A "yes" response to any of the Section 1 questions requires Attachment 8.3, 

Form 69-20173, "LBIE - Section 1 - 10 CFR 50.59 Safety" to be completed.  

4.2 SECTION 2: Fire Protection Program Screen 

Does the activity or CTE involve a change to the Fire Protection Program as [] Y E N 

described in FSAR Update Chapter 9.5? 

A "yes" response to Section 2 questions requires Attachment 8.4, Form 69-20174, "LBIE 

Section 2 - Fire Protection Program" to be completed.  

4.3 SECTION 3: Quality Assurance Program Screen 

Does the activity or CTE involve a change to the Quality Assurance Program as [-Y EN 

described in FSAR Update Chapter 17? 

A "yes" response to Section 3 requires Attachment 8.5, Form 69-20175, "LBIE - Section 3 

Quality Assurance Program" to be completed.  

4.4 SECTION 4: Environmental Protection Screen 

a) Does this activity or CTE have a potential effect on the environment on the EDY ZN 

basis of Appendix 7.3? If "no," skip the next question and signature.  

b) If "yes," does the activity or CTE result in a noncompliance with the E-Y []N 
Environmental Protection Plan or create a situation that may be adverse to 

the environment? 

A "yes" response to question b) requires Attachment 8.6, Form 69-20176, "LBIE 

Section 4 - Environmental Protection" to be completed.  

ENVIRONMENTAL REVIEWER SIGNATURE DATE PRINT LAST NAME

PG&E Diablo Canyon
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REFERENCE DOCUMENT NO.: FSAR 7.7.1.10 DOC. REV. NO.: 12 

4.5 SECTION 5: Emergency Plan Screen 

a) Does the Emergency Plan (EP) require review on the basis of EY [--N 
Appendix 7.4? If "no," skip the next question and signature.  

b) If "yes," does the activity or CTE result in a change to the EP? F:Y EN 

A "yes" response to question b) requires Attachment 8.7, Form 69-20177, "LBIE 
Section 5 - Emergency Plan" to be completed.  

EMERGE 'YCYPLAI$AVIEWER SIGNATURE DATE PRINT LAST NAME 

4.6 SECTION 6: Security Plans Screen 

a) Do any of the security plans (PSP, SCP, STQP) require review on the basis [-]Y [DN 
of Appendix 7.5? If "no", skip the next question and signature.  

b) If "yes", does the activity or CTE result in a change to a security plan? If ElY E-N 
so, document in the "Remarks" section which plan(s).  

A "yes" response to question b) requires Attachment 8.8, Form 69-20178, "LBIE 
Section 6 - Security Plan" to be completed.  

SECURITY PLAN REVIEWER SIGNATURE DATE PRINT LAST NAME 

5 - REMARKS

TS3.1D2 Appendices 7.1, 7.2, 7.3, and 7.5 were reviewed to verify no impact on the Security Plan, 
Environmental Protection Plan, Quality Assurance Program, or Fire Protection Program.

PG&E Diablo Canyon

6 - REFERENCES/ATTACHMENTS 

1. NUREG-0737, "Clarification of TMI Plan Requirements." 

2. RG 1.97, "Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant and 

Environs Conditions During and Following an Accident," Revision 3.  

3. SSER 14 dated April 1981.  

4. SSER 31 dated April 1985.
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I REFERENCE DOCUMENT NO.: FSAR 7.7.1.10 DOC. REV. NO.: 12 

7 - SCREEN CONCLUSIONS 

Based upon the above criteria, I have determined that an LBIE: Z is E] is not required.  

PSIGNATUR • DATE PRINT LAST NAME 
Radford 

Based upon my independent technical review, I concur with the above conclusion: 

DATE PRINT LAST NAME 
-- OII/1 Nugent

PG&E Diablo Canyon
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Page 1 of 2

LBIE - Section 0 - General Information & Summary 

LBIE TITLE: Abandon the Boron Concentration Monitoring System 

LBIE NUMBER/REV. NO.: 9'- 13 J 

REFERENCE DOCUMENT NO.: FSAR 7.7.1.10 DOC. REV. No.: 12 

REFERENCE DOCUMENT TITLE: Boron Concentration Measurement System 

SPONSORING ORGANIZATION: SPONSOR PRINT LAST NAME: 
Regulatory Services Radford 

PSRC MEETING NO.: o f ofq DATE: 1//99 APPROVAL RECOMMENDED: fY N 

PLANT MANAGER APPROVAL: ~ 97 DATE: 
PSRC

As a result of the LBIE Screen (Form 69-10430), indicate which sections of the LBIE have been 

completed and are attached. Refer to TS3.1D2 to complete each evaluation.  

0 Attachment 8.3, Form 69-20173, "LBIE - Section 1 - 10 CFR 50.59 Safety" 

F1 Attachment 8.4, Form 69-20174, "LBIE - Section 2 - Fire Protection Program" 

F1 Attachment 8.5, Form 69-20175, "LBIE - Section 3 - Quality Assurance Program" 

E Attachment 8.6, Form 69-20176, "LBIE - Section 4 - Environmental Protection" 

[ Attachment 8.7, Form 69-20177, "LBIE - Section 5 - Emergency Plan" 

[] Attachment 8.8, Form 69-20178, "LBIE - Section 6 - Security Plan" 

Safety Evaluation Summary 

Change Description:

PG&E Diablo Canyon

PG&E is planning to abandon the boron concentration monitoring system (BCMS) installed on DCPP 

Units 1 and 2. This action will revise a PG&E commitment regarding guidance provided by NUREG

0737 and Regulatory Guide (RG) 1.97, Revision 3 for monitoring reactor coolant system (RCS) 

soluble boron concentration.  

In a letter from PG&E to the NRC dated September 9, 1983, PG&E committed to complying with 

RG 1.97 including installing instrumentation to provide continuous indication of RCS soluble boron 

concentration. This instrumentation is the BCMS.  

The BCMS has proved to be unreliable. Replacement parts are no longer available, and 

modifications and maintenance necessary to provide a reliable system would not be cost effective.  

PG&E plans to use the post accident sampling system (PASS) instead of the BCMS for measuring 

RCS soluble boron concentration following an accident. PASS is capable of providing a boron 

concentration sample promptly (within one hour) as required by NUREG-0737, Section lI.B.3, "Post 

Accident Sampling Capability." Although the BCMS is capable of providing continuous boron 

concentration indication, continuous indication is not required by NUREG-0737, Section Il.B.3.  

Also, any accident that results in isolating the letdown system will render the BCMS useless, as it is 

installed in the letdown system.  

Removal of the BCMS from service will require a revision to the Final Safety Analysis Report (FSAR) 

Update. Specifically, FSAR Update Section 7.7.1.0, Table 7.7-2 and Figures 7.7-10 through 7.7-13 
will be deleted.  

The BCMS utilizes an AmBe neutron source. This source will be dispositioned in accordance with 

applicable regulations and procedures.
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REFERENCE DOCUMENT NO.: FSAR 7.7.1.10 DOC. REV. NO.: 12 

Licensing Basis Impacts:

Supplemental Safety Evaluation Report (SSER) 14 (Reference 3) approved the PASS as meeting 
NUREG 0737 requirements for RCS soluble boron concentration measurements.  

RG 1.97, Revision 3, specifies providing a means to monitor RCS soluble boron concentration in the 
range of 0 to 6000 ppm. It classifies RCS soluble boron concentration as a Type B variable 
(a variable that provides information to indicate whether plant safety function(s) are being 
accomplished). It classifies the instrumentation to monitor this variable as Category 3 (the least 
stringent category, allowing use of high-quality commercial-grade equipment that requires only 
offsite power). Currently, the RG 1.97 guidance is satisfied at DCPP by a Type B, Category 3 
BCMS, which if unavailable (e.g. due to letdown isolation) is backed up by the post accident sample 
system (PASS).  

SSER 31 approved PG&E's commitment to use PASS and BCMS to meet the guidance of RG 1.97 
for monitoring soluble boron concentration during and following an accident.  

Narrative Summary: 

PG&E is planning to remove the BCMS from service, and use the PASS to monitor soluble boron 
concentration during and following an accident. This is being done due to unavailability of 
replacement parts, excessive down time, high maintenance costs and frequent (monthly) functional 
checks and adjustments that are needed on the BCMS.  

The PASS provides facilities to perform prompt remote sampling from several RCS sample points 
that are not isolated by the letdown isolation valves during an accident. The PASS facilities are 
designed and located such that plant personnel are able to obtain the necessary samples and 
analyses under accident conditions while limiting personnel radiation exposure. The PASS meets all 
the criteria of Item ll.B.3 in NUREG-0737, including the capability to sample RCS boron 
concentration within one hour under accident conditions, and has been found acceptable by the 
NRC for post accident monitoring as discussed in SSER 14.

PG&E Diablo Canyon

References: 

1. NUREG-0737, "Clarification of TMI Plan Requirements." 

2. RG 1.97, "Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant and 
Environs Conditions During and Following an Accident," Revision 3.  

3. SSER 14 dated April 1981.  

4. SSER 31 dated April 1985.
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LBIE - Section 1 - 10 CFR 50.59 Safety 

REFERENCE DOCUMENT NO.: FSAR Section 7.7.1.10 DOC. REV. NO.: 12

1. May the probability of occurrence of an accident previously evaluated in the SAR 
be increased? 

Justification: 

The BCMS is used for monitoring boron concentration only. It causes no 
activation of equipment. For accident monitoring, the BCMS would only be used 
following an accident that does not result in isolation of the letdown system. An 
accident must first occur for the BCMS to be used for accident monitoring. No 
mechanism exists by which abandoning the BCMS will degrade the performance 
of any other plant safety system. The change does not adversely affect the 
normal plant operating conditions or postulated accident conditions. The BCMS 
is not designed as a safeguards system or component of a safeguards system.  
No credit is taken for this system in any accident analysis.  

There are several options for abandoning the BCMS such as valving out the 
system, or installing a bypass line around the system. A specific method has not 
yet been chosen, but whatever method is used, it will be required to maintain the 
chemical and volume control system pressure boundary. As a result, the 
abandoned system will not cause an increase in the probability of an accident.  

The BCMS utilizes an AmBe neutron source. This source will be dispositioned in 
accordance with applicable regulations and procedures.  

The BCMS possesses no control or protective functions and is not used as a 
basis for fundamental operating decisions. Therefore its unavailability does not 
increase the probability of an accident evaluated in the SAR.  

Therefore, the proposed change will not increase the probability of occurrence of 
an accident previously evaluated in the SAR.  

2. May the consequences of an accident previously evaluated in the SAR be 
increased? 

Justification: 

Abandoning the BCMS and implementing the use of the post accident sampling 
system (PASS) to measure RCS soluble boron concentration has no adverse 
impact on the probability of occurrence of an accident previously evaluated in 
the SAR.  

There is no change to the capability for monitoring RCS soluble boron 
concentration as required by NUREG-0737. PG&E plans to use the PASS instead 
of the BCMS for measuring RCS soluble boron concentration following an 
accident. PASS is capable of providing a boron concentration sample promptly 
(within one hour) as required by NUREG-0737, Section ll.B.3, "Post Accident 
Sampling Capability." Although the BCMS is capable of providing continuous 
boron concentration indication, continuous indication is not required by NUREG
0737, Section II.B.3. Thus boron concentration sample results will continue to 
be provided to ensure plant safety functions are accomplished following an 
accident.

PG&E Diablo Canyon
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I REFERENCE DOCUMENT NO.: FSAR Section 7.7.1.10 1 DOC. REV. NO.: 12 1

No failure or damage due to the proposed change has been identified which 

would result in greater post-accident consequences as defined by the acceptance 

criteria of the guidelines of 10 CFR 100 for those accidents previously analyzed.  

Since the BCMS is not part of a safety system, control element, or control 

system and no credit is taken for the BCMS in any accident analysis, the 

unavailability of this system does not increase the consequences of an accident 

evaluated in the SAR.  

Therefore, the proposed change will not increase the consequences of an 
accident previously evaluated in the SAR.  

3. May the probability of occurrence of a malfunction of equipment important to 

safety previously evaluated in the SAR be increased? 

Justification: 

The proposed change results in no change in the method of operation of 
equipment important to safety. The proposed abandonment of the BCMS, and 

the implementation of the PASS to perform RCS soluble boron concentration 
monitoring, does not adversely affect the ability of the existing plant protection 
components to perform their intended safety functions.  

Since the unavailability of the BCMS does not adversely interact with any 

equipment important to safety, its unavailability does not increase probability of 

a malfunction of equipment important to safety previously evaluated in the SAR.  

Therefore, the proposed change does not increase probability of a malfunction of 

equipment important to safety previously evaluated in the SAR.  

4. May the consequences of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Justification: 

There is no increase in consequences of a malfunction since the capability to 

perform adequate sampling and analysis of the RCS soluble boron concentration 
is unchanged. The proposed use of the PASS for RCS soluble boron 
concentration measurement does not have any adverse affect on systems or 
equipment necessary to mitigate the consequences of previously evaluated 
equipment malfunctions. No failure or damage due to the proposed change has 
been identified which would result in greater post-equipment malfunction 
consequences than those previously analyzed.  

There is no change to the capability for monitoring RCS soluble boron 
concentration as required by NUREG-0737. The proposed use of the PASS for 
monitoring RCS soluble boron concentration will have no adverse affect on 

systems or equipment necessary to mitigate the consequences of accidents 
previously evaluated in the SAR. Since the BCMS is isolated during those events 
in which fuel damage may occur (events that generate an SI signal), and an 

alternate method is used to verify fuel damage for taking action to mitigate the 

consequences, elimination of the system has no impact on the consequences of 

an accident or actions taken to mitigate them.
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Since the BCMS is neither used nor taken credit for in any accident analysis, its 
unavailability does not increase the consequences of a malfunction of equipment 
important to safety previously evaluated in the SAR.  

Therefore, the proposed change does not increase the consequences of a 
malfunction of equipment important to safety previously evaluated in the SAR.

5. May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 

Justification: 

The BCMS is not a safety-related system but is a chemical and volume control 
system (CVCS) pressure boundary. Abandoning the BCMS will not affect the 
integrity of the CVCS pressure boundary. For accident monitoring, the BCMS is 
only intended to monitor boron after an accident has occurred. It generates no 
actuation signals and cannot cause an accident. Further, the proposed change 
has no impact on the other sampling functions and operations of the PASS. The 
proposed change will not introduce any new features into the plant such that an 
initiator for a new or different type of accident would be created. No new single 
failures have been identified as a result of this change.  

Since the BCMS provides no control functions, no indications for fundamental 
operating decisions, nor does its unavailability adversely interact with any other 
systems, its unavailability does not create the possibility of an accident of a 
different type than any previously evaluated in the SAR.  

Therefore, the proposed change does not create the possibility of an accident of 
a different type than any previously evaluated in the SAR.  

6. May the possibility of a malfunction of equipment important to safety of a 
different type than any previously evaluated in the SAR be created? 
Justification: The proposed change will not introduce any new features into the 
plant such that an initiator for a new or different type of malfunction would be 
created. There is no change in the method of operation of equipment important 
to safety, nor have any physical changes been made, or are planned to be made, 
to other installed plant equipment.  

Since the BCMS does not provide the basis for any fundamental operator 
decisions, possess any control functions nor does its unavailability adversely 
affect any equipment important to safety, its unavailability does not create the 
possibility of a malfunction of equipment important to safety of a different type 
than any previously evaluated in the SAR.  

Therefore, the proposed change does not create the possibility of a malfunction 
of equipment important to safety of a different type than any previously 
evaluated in the SAR.
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7. Is there a reduction in the margin of safety as defined in the basis for any [ Y [ N 
Technical Specification? 

Justification: 
The proposed abandonment of the BCMS will not affect the operability of any 
nuclear steam supply system (NSSS) or associated NSSS component, and will 
not decrease the margin of safety in the basis of any technical specification, or 
other license conditions, for their respective area of safety function.  

Since no plant parameters, setpoints, operating conditions or basic operator 
decision making information sources are altered by the unavailability of the 
BCMS, the margin of safety as defined in the basis for any technical specification 
is not reduced.  

CONCLUSION 

Based on the above, the preparer and ITR have determined that an unreviewed safety question El is 
E is not involved.  

If an unreviewed safety question is involved, NRC approval is required prior to implementing the 
activity.  

P= ARER SIGNATURE DATE: PRINT LAST NAME 

Iý- DAT E: c c PRIN Radford 

I UEDATE: PRINT LAST NAME 
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transfer assembly is a transfer device that is used to route a detector into any one of up to ten 

selectable paths. A common path is provided to permit cross-calibration of the detectors.  

The control room contains the necessary equipment for control, position indication, and flux 

recording for each detector. Panels are provided to indicate the position of the detectors and to 

plot the flux level. Additional panels are provided for such features as drive motor controls, 
core path selector switches, plotting, and gain controls.  

A flux mapping consists, briefly, of selecting (by panel switches) flux thimbles ingiven fuel 
assemblies at various core locations. The detectors are driven to the top of the core and 
stopped automatically. An x-y plot (position versus flux level) is initiated with the slow 
withdrawal of the detectors through the core from the top to a point below the bottom. Other 
core locations are selected and plotted in a similar manner. Each detector provides axial flux 
distribution data along the center of a fuel assembly. Various radial positions of detectors may 
then be compared to obtain a flux map for a region of the core.  

Operating plant experience has demonstrated the adequacy of the incore instrumentation system 
in meeting the design bases stated.  
7.7.1.14 __$-'eM ~ ~ ~ t 

The boron con don meas ntsystem employs sample measurement 
"contains a ton source and tron detaor tedin a shield tank Pi gwihin the 
shield is arranged to coolant e flow between the neu source and the 
neu��n detector. Neu absorption by ron in the coolant e flow reduces the 

ofneutrons tcontact thede per unit time. There the time required to 
count a fixed n r of neutron co csis variable and depe nt on the concentration of 
boron s Electronic ci in the electronic unit o boron concentration 
measure system accepts amplified signal from sample 

cconve the signal toa tadisplay of ppm boro edigital displayibsh in the 
oelc onic uita is .ae remote from the s le measurement unit. er digital 

play (duplitc:ate receives its input electronic unit is I in the control room.  

sample measurement consist of a cy tank mounted on steel 
legs (see Figure 7.7-10 sample tank is fill thordinary tap water that is 
heated to a tmea of approximately 1250* . A coiled heat exchanger is 
immersed in the pie tank water. The ant sample temperature is stab' in 
the heat exc er prior to entering ertical sample chamber. A ne n 
detector iocated inthe sample r, and the coolant samplef l s past it.  

A urn source is located the sample chamber (see gue7.7-11). The 
actor coolant sample e rs the top of the tank, flows uhthe heat exc 

.detector, moves-of the top of tank through a meter, and returns the 

7.7-17
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"S. Sample fio and pressure are m sed and displayed y. The local 

ow indicator ipays flow within thge of 0-1 gpm. immersion heater and 
temperature troller regulate the ple tank water te rature. Local 

tlemperatus s *fn'cation is also Pd rt.  

in 'on to providing lant sample control, the t .ank r also 
se as shielding for neutron source. volume of water in 

ovides sufffficient s elding to limit the d on levels from a neu n source. In 
the event of a lete loss of water s ding, the radiation 1ev would rise to 
approximate 15 mR/hr due to and 20 mR/hr due trons. These 
levelss sh not cause a pe for short-term e sue 

The emnt unit is des* so that all tank co ons are at the top, to 
e te the possibility o loss of water shiel ouhaccidental leakage 

dition, two water 1ev devices, an alarm and r, are provided 1 to 
signal a low water le 1 in the tank. One dev actuates a set of contacts n the 
tank when the wa level exceeds a pee low level setpoint. esecond 
device provides level indication.  

(2) Th~e eet *cunit is a standard ins nt cabinet containing electronic 
cir andequipment for sing information received omthemesren 

unit for displaying the concentrationm re 

block-type schem c g of the system is s in Figure 7.7-12. low 
level signal from en tn detector is i t t le gain, matched 
preamplifier. IThe o t of the preampli~fieur coupled to a dis;crimina r that 
eliminates noise dgamma pulses by pul eight discrimination. e 
discriminator~ ollowed by a pulse er that drives the logi irutry of the 
boron syste time unit. This unit m s the count rate for tstically 
meanmn period of time and cnrsthe count rate topp rn The output 
signlo the boron system unit is tranmitted to a gta display where the 
si is continuously dsly until a new value is m dand transmitted.  

The bor concentration measure system is designed fo as an advisory syste . It is 
not d ndas an engineered sty features (ESF) syste or a component of an system.  

ron concentration m ement system is, not ps of a control element or ntrol 
stem, nor is it designed fthis -use. No credi is en for this system in accident 

analysis. Therefore, rd ies of measureme components, self-chec gsubsystems, 
malfunction annuncia . s, and diagnostic c tr are not included in system. As a / 

general opertin it provides informati as to when additional cek analyses are 
warranted, rah a basis for ntloperating decisions 
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produce the s absorption characte c; the system repo measurement in te of 
ppm total na boron. Accurate urement of the boro worth in terms of boron 
in the rea r coolant is therefore rovided, irrespective the boron-10 to tota ron that 
exists. uring normal plant o rations, the ratio of bo n concentration v from zero to 
18 m. The boron con tration measurement s tem operates within ±10 ppm range as 
s wn in Figure 7.7-13. s curve presumes cient readings to el te statistical errors, 

The boron conce on measurement sy provides monitoring of the reac 
coolant boron ntration. Therefo , adjustments of bor concentration in the reac r 
coolant can monitored as they are ig made. the plant operators can r 
boron co ttindirectly. Te is no time lapse opersonnel requirement for ollection 
and labo ry analysis of react coolant samples, r is there any waste mate i. to be 
proce 

device to is provided to p ent system damage due r malfunction. If 
the hetrfails in the " if" position, the edtank will cometr temperature. lIfthe 
malfunction occurs the "on" positio , the shield water will rise. If no 
corrective action taken, the water el will drop due to e on. Local high 
temperature low water level , are provided to condition.  
temperature -level instrume are also provided. If n orcie action*i take tewater 
will co eto evaporate the heater element will exposed to air and will ntin 

dama the heater. Ho are provided in the top ver to allow for evpr 9n 
e igthe ex~pansi problem, and to also all for additional water if ed. The 

ab rinal reactor coo tsample temperature wodcause erroneous boro ncentration 
adings. Erroneo readings would be de by the operator since concentration 

changes wouldnet reactivity control, hanges in reactivity wo be indicated on other 
instruments.  

The ou o the neutron detector upled to a preamplifier is located on the top the 
mea unit. This isothe desirable location since e e the cable to the 
short e the chance for pickup, lessens line re tions that can cause m .Tle 
co tpg, and keeps signal anuation to a minimum, also permits locatio f the 
e ctronic unit remote fro the detector.  

System characteristii are listed in Table 7.7-2.  

7.7.1.11 Gross Failed Fuel Detector 

The gross failed fuel detector is connected to the hot leg of a primary coolant loop 
(Figure 7.7-14). The coolant sample passes through a cooler and then into a coil containing a 
neutron detector and moderator, after which it flows back into the volume control tank. The 
sample delay time to the neutron detector is adjusted by means of a flow controller. The flow 
depends on the length of tubing used. Once set, the flow will be kept relatively constant by the 
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BORON CO ENTRATION MEASU ~vENT SYSTEM SPECIFIC ONS 

Operatinz,£Conditions 

Line voltage: 120 Vac 0%; 60-Hz ± I% 
Pressure: 15 to pig (sample) 
Tempert 70 10F(sample) 
Sampler wrate: to0.4 gpm 

Ambi t temperature: 60 to 105"F 
Re iv humidity: to 95 % frs 

i/ diation levels: < 2 mR/hr @ 24 inc srm all tank 
surfaces nng 

Redig time: Variable depen g on boron 
concentratio . Maximum time for 5000 
ppm is aproximately 
5 minr es 

Accuracy 
B Concentration Standard Deviation 

- 1800 ppm + 10 ppm 
1800 - 5000 ppm. ±1.25% 

Drft less thn pm/week.  
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