
At, - i• 1 UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

February 17, 1994 

Docket Nos. 50-498 
and 50-499 

Mr. William T. Cottle 
Group Vice-President, Nuclear 
Houston Lighting & Power Company 
South Texas Project Electric Generating Station 
P. 0. Box 289 
Wadsworth, Texas 77483 

Dear Mr. Cottle: 

SUBJECT: ISSUANCE OF AMENDMENT NOS. 59 AND 47 TO FACILITY OPERATING 
LICENSE NOS. NPF-76 AND NPF-80 AND RELATED RELIEF REQUESTS - SOUTH 
TEXAS PROJECT, UNITS I AND 2 (TAC NOS. M76048 AND M76049) 

The Commission has issued the enclosed Amendment Nos. 59 and 47 to Facility 
Operating License Nos. NPF-76 and NPF-80 for the South Texas Project, Units 1 
and 2 (STP). The amendments consist of changes to the Technical 
Specifications (TSs) in response to your application dated February 1, 1990.  
This application originally proposed to change the allowed outage times (AOTs) 
and/or surveillance test intervals (STIs) for 22 TSs, as a result of the South 
Texas probabilistic safety assessment (PSA). During the course of the staff's 
review, 6 of the 22 requested TS changes were withdrawn by the licensee on its 
own or at the staff's request, by letters dated November 27, 1990, June 5, 
1991, and November 5, 1993. Additional clarifying information was submitted 
by the licensee by letters dated November 3, 1992, November 11, 1992, 
August 16, 1993, and November 5, 1993. For two of the proposed TS changes 
(i.e., for the proposed extension of the residual heat removal pump and 
containment spray pump surveillance test interval), the staff recognized that 
relief from the quarterly ASME Code test requirements was needed before the 
changes to the inservice testing (IST) of these pumps could be made. By 
letter dated October 22, 1993, HL&P requested six relief requests for the 
affected pumps and valves associated with the proposed TS changes. Subsequent 
to the staff informing HL&P of its decisions, HL&P, by letter dated 
November 29, 1993, resubmitted proposed TSs which were in agreement with the 
staff decisions, including an additional withdrawal of TS 3.7.14 (essential 
chilled water). The resulting proposed package consisted of 15 TS changes and 
6 relief requests (RRs).  

Ten of the approved TS changes were based on changes to the core damage 
frequency as calculated using the PSA. The staff considered the quantitative 
analyses in light of deterministic considerations and operational experience 
when reviewing these proposed changes. The amendments change the following: 

1. The AOT for TS 3.1.2.4 (Chemical and Volume Control) from 3 days to 7 
days; 
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Mr. William T. Cottle

2. The STI for TS 4.3.1 (Reactor Protection) from 62 days to 92 days; 

3. The STI for TS 4.3.2 (Engineered Safety Features Actuation) from 62 days 
to 92 days; 

4. The AOT for TS 3.5.1 (Accumulators) from 1 hour to 12 hours; 

5. The AOT for TS 3.5.2 (Emergency Core Cooling) from 3 days to 7 days with 
a cross-train operability check every 48 hours; 

6. The AOT for 3/4.5.6 (Residual Heat Removal) from 3 days to 7 days and the 
STI from 92 days to 184 days with staggered testing; 

7. The AOT for TS 3/4.6.2.1 (Containment Spray) from 3 days to 7 days and 
the STI from 92 days to 184 days with staggered testing; 

8. The AOT for TS 3/4.6.2.3 (Reactor Containment Fan Coolers) from 3 days to 
7 days and the STI from 31 days to 92 days; 

9. The AOT for TS 3.7.3 (Component Cooling Water) from 3 days to 7 days; and 

10. The AOT for TS 3/4.7.7 (Control Room Heating, Ventilation, and Air 
Conditioning [HVAC]) for the second inoperable train from 24 hours to 72 
hours in Modes 1 to 4 and the STI from 31 days to 92 days.  

The remaining four of the five proposed TS changes to the AOTs and STIs were 
not specifically modeled in the PSA, but had little or no impact on risk. The 
staff performed a qualitative risk-based analysis on these proposed changes.  
The amendments change the following: 

1. The AOT for TS 3.4.2.2 (Pressurizer Safety Valves) from 15 minutes to 1 
hour; 

2. The STI for TS 4.7.13 (Area Temperature Monitoring) from 12 hours to 24 
hours; 

3. The AOT for 3.7.1.1. (Steam Generator Safety Relief Valves) from 4 hours 
to 24 hours; and 

4. The AOT for TS 3.6.3 (Containment Isolation) from 4 hours to 24 hours.  

The proposed change for the STI for TS 4.6.1.7 (Containment Ventilation) from 
31 days to 92 days has been denied by the staff, because of inadequate 
justification. A copy of the Notice of Partial Denial of Amendment that is 
being forwarded to the Office of the Federal Register for publication is 
enclosed.  

The staff has completed its review of the six proposed relief requests, which 
consisted of Pump Relief Request Numbers 11 (Unit 1) and 10 (Unit 2) to test 
the residual heat removal (RHR) pumps once every six months, Pump Relief 
Request Numbers 12 (Unit 1) and 11 (Unit 2) to test the containment spray (CS)
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pumps once every six months, and Valve Relief Request Numbers 54 (Unit 1) and 
50 (Unit 2) to test the RHR pump discharge check valves and RHR minimum-flow 
check valves once every six months. The staff has determined that an 
acceptable alternative was proposed pursuant to 10 CFR 50.55a(a)(3)(i) for all 
six of the proposed relief requests, and that granting these reliefs is 
authorized by law, will not endanger life or property or the common defense 
and security, and is otherwise in the public interest. In making these 
determinations, the staff has given due consideration to the burden that could 
result if those requirements were imposed on your facility. This letter 
grants the relief for RR-10, RR-11 (Units I and 2), RR-12, RR-50, and RR-54.  

Finally, the staff is encouraged by your use of probabilistic safety 
assessment to assist in defining allowable outage times and surveillance test 
intervals. The staff encourages you to maintain a "living" probabilistic 
safety assessment and continue to modify, enhance and improve your methodology 
and results. However, the staff cautions that you should be constantly aware of 
any changes to the assessment methodology, assessment results, or 
modifications to the technical specifications (e.g., changes under the new 
restructured technical specification program or other changes that conflict 
with the staff's assumptions or basis) that could adversely impact the 
conclusions of the staff's safety evaluation.  

A copy of our related Safety Evaluation is enclosed. The Notice of Issuance 
will be included in the Commission's next biweekly Federal Register notice.  

Sincerely, 
Original Signed By 

Suzanne C. Black, Director 
Project Directorate IV-2 
Division of Reactor Projects III/IV/V 
Office of Nuclear Reactor Regulation 

Enclosures: DISTRIBUTION 
1. Amendment No. 59 to NPF-76 Docket File DHagan 
2. Amendment No. 47 to NPF-80 NRC PDR GHill (2) 
3. Notice Local PDR CGrimes 
4. Safety Evaluation PDIV-2 Reading MWohl 

JRoe PCampbell 
cc w/enclosures: EAdensam DFischer 
See next page LKokajko ACRS (10) 

SWittenberg OPA 
EPeyton OC/LFDCB 
OGC BJohnson, Region IV 

*See Previous Sheet for Concurrence

OFFICE PDIV-2/LA PDIV-2,IRT ,AIV/ 2/PM OGC* PDIV-2/D 

NAME EIey SWit enber rk•6aj ko:ye CWoodhead SB1 g6:Z 

DATE 2/1-1/94 2/11/94 2/1 194 1/26/94 2/ /94 

OFFICE DSSA:DIR* NRR:OTSB* 

NAME AThadani CGrimes 

DATE 1/23/94 1/24/94
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cc w/enclosures: 
Mr. David P. Loveless 
Senior Resident Inspector 
U.S. Nuclear Regulatory Commission 
P. 0. Box 910 
Bay City, Texas 77414 

Mr. J. C. Lanier/M. B. Lee 
City of Austin 
Electric Utility Department 
721 Barton Springs Road 
Austin, Texas 78704 

Mr. K. J. Fiedler 
Mr. M. T. Hardt 
City Public Service Board 
P. 0. Box 1771 
San Antonio, Texas 78296 

Mr. D. E. Ward 
Mr. T. M. Puckett 
Central Power and Light Company 
P. 0. Box 2121 
Corpus Christi, Texas 78403 

INPO 
Records Center 
700 Galleria Parkway 
Atlanta, Georgia 30339-3064 

Regional Administrator, Region IV 
U.S. Nuclear Regulatory Commission 
611 Ryan Plaza Drive, Suite 1000 
Arlington, Texas 76011 

Mr. Joseph M. Hendrie 
50 Bellport Lane 
Bellport, New York 11713 

Judge, Matagorda County 
Matagorda County Courthouse 
1700 Seventh Street 
Bay City, Texas 77414 

Mr. James J. Sheppard 
General Manager, Nuclear Licensing 
Houston Lighting and Power Company 
P. 0. Box 289 
Wadsworth, Texas 77483

Jack R. Newman, Esq.  
Newman & Holtzinger, P.C.  
1615 L Street, N.W.  
Washington, D.C. 20036 

Licensing Representative 
Houston Lighting and Power Company 
Suite 610 
Three Metro Center 
Bethesda, Maryland 20814 

Bureau of Radiation Control 
State of Texas 
1101 West 49th Street 
Austin, Texas 78756 

Rufus S. Scott 
Associate General Counsel 
Houston Lighting and Power Company 
P. 0. Box 61867 
Houston, Texas 77208 

Joseph R. Egan, Esq.  
Shaw, Pittman, Potts & Trowbridge 
2300 N Street, N.W.  
Washington, D.C. 20037
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20555-0001 

HOUSTON LIGHTING & POWER COMPANY 

CITY PUBLIC SERVICE BOARD OF SAN ANTONIO 

CENTRAL POWER AND LIGHT COMPANY 

CITY OF AUSTIN, TEXAS 

DOCKET NO. 50-498 

SOUTH TEXAS PROJECT, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 59 

License No. NPF-76 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Houston Lighting & Power Company* 

(HL&P) acting on behalf of itself and for the City Public Service 

Board of San Antonio (CPS), Central Power and Light Company (CPL), 

and City of Austin, Texas (COA) (the licensees) dated February 1, 

1990, as supplemented by letters dated November 27, 1990, June 5, 

1991, November 3, 1992, November 11, 1992, August 16, 1993, 
October 22, 1993, November 5, 1993 (two letters), and November 29, 

1993, complies with the standards and requirements of the Atomic 

Energy Act of 1954, as amended (the Act), and the Commission's rules 

and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, as 

amended, the provisions of the Act, and the rules and regulations of 

the Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 

this amendment can be conducted without endangering the health and 

safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations; 

D. The issuance of this license amendment will not be inimical to the 

common defense and security or to the health and safety of the public; 

and 

* Houston Lighting & Power Company is authorized to act for the City Public 

Service Board of San Antonio, Central Power and Light Company and City of 

Austin, Texas and has exclusive responsibility and control over the physical 

construction, operation and maintenance of the facility.  
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E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 
the Commission's regulations and all applicable requirements have been 
satisfied.  

2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and Paragraph 2.C.(2) of Facility Operating License No. NPF-76 is hereby 
amended to read as follows: 

2. Technical Specifications 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 59, and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated in the license. The 
licensee shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan.  

3. The license amendment is effective as of its date of issuance to be 
implemented within 45 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Suzanne .Black, Director 
Project Directorate IV-2 
Division of Reactor Projects III/IV/V 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: February 17, 1994



1 • UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

ZI•K •WASHINGTON, D.C. 20555-0001 

HOUSTON LIGHTING & POWER COMPANY 

CITY PUBLIC SERVICE BOARD OF SAN ANTONIO 

CENTRAL POWER AND LIGHT COMPANY 

CITY OF AUSTIN, TEXAS 

DOCKET NO. 50-499 

SOUTH TEXAS PROJECT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 47 

License No. NPF-80 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Houston Lighting & Power Company* 
(HL&P) acting on behalf of itself and for the City Public Service 
Board of San Antonio (CPS), Central Power and Light Company (CPL), 
and City of Austin, Texas (COA) (the licensees) dated February 1, 
1990, as supplemented by letters dated November 27, 1990, June 5, 
1991, November 3, 1992, November 11, 1992, August 16, 1993, 
October 22, 1993, November 5, 1993 (two letters), and November 29, 
1993, complies with the standards and requirements of the Atomic 
Energy Act of 1954, as amended (the Act), and the Commission's rules 
and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, as 
amended, the provisions of the Act, and the rules and regulations of 
the Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations; 

D. The issuance of this license amendment will not be inimical to the 
common defense and security or to the health and safety of the public; 
and 

* Houston Lighting & Power Company is authorized to act for the City Public 

Service Board of San Antonio, Central Power and Light Company and City of 
Austin, Texas and has exclusive responsibility and control over the physical 
construction, operation and maintenance of the facility.
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E. The issuance of this amendment is in accordance with 10 CFR Part 51 of 
the Commission's regulations and all applicable requirements have been 
satisfied.  

2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and Paragraph 2.C.(2) of Facility Operating License No. NPF-80 is hereby 
amended to read as follows: 

2. Technical Specifications 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 47, and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated in the license. The 
licensee shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan.  

3. The license amendment is effective as of its date of issuance to be 
implemented within 45 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Suzanne. Black, Director 
Project Directorate IV-2 
Division of Reactor Projects III/IV/V 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: February 17, 1994



ATTACHMENT TO LICENSE AMENDMENT NOS. 59 AND 47 

FACILITY OPERATING LICENSE NOS. NPF-76 AND NPF-80 

DOCKET NOS. 50-498 AND 50-499 

Replace the following pages of the Appendix A Technical Specifications with 
the attached pages. The revised pages are identified by Amendment number and 

contain vertical lines indicating the areas of change. The corresponding 
overleaf pages are also provided to maintain document completeness.  

REMOVE INSERT 

3/4 1-12 3/4 1-12 
3/4 3-13 3/4 3-13 
3/4 3-14 3/4 3-14 
3/4 3-42 3/4 3-42 
3/4 3-43 3/4 3-43 
3/4 3-44 3/4 3-44 
3/4 3-45 3/4 3-45 
3/4 3-46 3/4 3-46 
3/4 3-47 3/4 3-47 
3/4 3-48 3/4 3-48 
3/4 3-49 3/4 3-49 
3/4 4-8 3/4 4-8 
3/4 5-1 3/4 5-1 
3/4 5-3 3/4 5-3 
3/4 5-11 3/4 5-11 
3/4 6-14 3/4 6-14 
3/4 6-16 3/4 6-16 
3/4 6-17 3/4 6-17 
3/4 7-1 3/4 7-1 
3/4 7-12 3/4 7-12 
3/4 7-16 3/4 7-16 
3/4 7-31 3/4 7-31



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.3 One charging pump in the boron injection flow path required by 
Specification 3.1.2.1 shall be OPERABLE and capable of being powered from 
an OPERABLE emergency power source.  

APPLICABILITY: MODES 4**, 5, and 6.  

ACTION: 

With no charging pump OPERABLE or capable of being powered from an OPERABLE 
emergency power source, suspend all operations involving CORE ALTERATIONS or 
positive reactivity changes.  

SURVEILLANCE REOUIREMENTS 

4.1.2.3.1 The above required charging pump shall be demonstrated OPERABLE by 
verifying, on recirculation flow, that a differential pressure across the pump 
of greater than or equal to 2300 psid is developed when tested pursuant to 
Specification 4.0.5.  

4.1.2.3.2 All charging pumps, excluding the above required OPERABLE pump, 
shall be demonstrated inoperable* at least once per 31 days, except when the 
reactor vessel head is removed, by verifying that the motor circuit breakers 
are secured in the open position.  

*An inoperable pump may be energized for testing provided the discharge of the 

pump has been isolated from the RCS by a closed isolation valve with power 

removed from the valve operator, or by a manual isolation valve secured in the 

closed position.  
"**The provisions of Specification 3.0.4 and 4.0.4 are not applicable for entry 

into MODE 4 from MODE 3 for the charging pumps declared OPERABLE pursuant to 

Specification 4.1.2.4 provided that a maximum of one charging pump is OPERABLE 

within 4 hours after entry into MODE 4 from MODE 3 or prior to the temperature 

of one or more of the RCS cold legs decreasing below 3250 F, whichever comes 
first.

SOUTH TEXAS - UNITS 1 & 2 3/4 1-1i1



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION 

3.1.2.4 At least two charging pumps shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.*

ACTION: 

With only one charging pump OPERABLE, restore at least two charging pumps to 
OPERABLE status within 7 days or be in at least HOT STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at least the limit as shown in Figure 3.1-2 at 
200°F within the next 6 hours; restore at least two charging pumps to OPERABLE 
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.2.4 At least two charging pumps shall be demonstrated OPERABLE by 
verifying, on recirculation flow, that a differential pressure across each 
pump of greater than or equal to 2300 psid is developed when tested pursuant 
to Specification 4.0.5.  

*The provisions of Specification 3.0.4 and 4.0.4 are not applicable for entry 

into MODE 3 for the charging pumps declared inoperable pursuant to 

Specification 4.1.2.3.2 provided that the charging pump is restored to 

OPERABLE status within 4 hours or prior to the temperature of one or more 

of the RCS cold legs exceeding 3750F, whichever comes first.

SOUTH TEXAS - UNITS I & 2 3/4 1-12 Unit I - Amendment No.  
Unit 2 - Amendment No.

59 
47
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT
CHANNEL 
CHECK

CHANNEL 
CALIBRATION

ANALOG 
CHANNEL 
OPERATIONAL 
TEST

TRIP 
ACTUATING 
DEVICE 
OPERATIONAL 
TEST

ACTUATION 
LOGIC TEST

MODES FOR 
WHICH 
SURVEILLANCE 
IS REQUIRED

19. Reactor Trip System Interlocks

a. Intermediate Range 
Neutron Flux, P-6 

b. Low Power Reactor 
Trips Block, P-7 

c. Power Range Neutron 
Flux, P-8

d. Power 
Flux,

Range Neutron 
P-9

e. Power Range 
Neutron Flux, P-10 

f. Turbine Impulse Chamber 
Pressure, P-13 

20. Reactor Trip Breaker 

21. Automatic Trip and Interlock 
Logic

22. Reactor Trip Bypass Breaker

N. A.  

N.A.  

N. A.  

N. A.  

N. A.  

N. A.  

N. A.  

N. A.  

N. A.

R(4) 

R(4) 

R(4) 

R(4) 

R(4) 

R 

N. A.  

N.A.  

N. A.

R 

R 

R 

R 

R 

R

N. A.  

N. A.  

N. A.  

N. A.  

N. A.  

N. A.

N.A.  

N. A.  

N. A.

Q(7,11) 

N. A.

Q(15),R(16)

N. A.  

N. A.  

N. A.  

N. A.  

N. A.  

N. A.  

N. A.  

Q(7) 

N. A.

1 

1 " 

1, 2 

1 

1, 2, 3*, 44,

1, 2, 3*, 4*, 5* 

1, 2, 3*, 4*, 5*

t^ 
0 

-1-

C 

9-4 
-4 
In 

Re 

N

IA 

s-a

aI- C-LI I 

0 0.  
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TABLE 4.3-1 (Continued)

TABLE NOTATIONS 

*When the Reactor Trip System breakers are closed and the Control Rod Drive 

System is capable of rod withdrawal.  

**Below P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.  

***Below P-1O (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.  

(1) If not performed in previous 31 days.  

(2) Comparison of calorimetric to excore power indication above 15% of RATED 
THERMAL POWER. Adjust excore channel gains consistent with calorimetric 
power if absolute difference is greater than 2%. The provisions of 
Specification 4.0.4 are not applicable to entry into MODE 2 or 1.  

*(3) Single point comparison of incore to excore AXIAL FLUX DIFFERENCE above 

15% of RATED THERMAL POWER. Recalibrate if the absolute difference is 
greater than or equal to 3%. The provisions of Specification 4.0.4 are 
not applicable for entry into MODE 2 or 1. For the purpose of this 
surveillance requirement, monthly shall mean at least once per 31 EFPD.  

(4) Neutron detectors may be excluded from CHANNEL CALIBRATION.  

(5) Detector plateau curves shall be obtained and evaluated. If a low noise 
preamplifier is used with the Source Range Detector, no plateau curve is 
obtained. Instead, with the high voltage setting varied as recommended 
by the manufacturer, an initial discriminator bias curve shall be 
measured for each detector. Subsequent discriminator bias curves shall 
be obtained, evaluated and compared to the initial curves. For the 
Intermediate Range and Power Range Neutron Flux channels the provisions 
of Specification 4.0.4 are not applicable for entry into MODE 2 or 1.  

*(6) Incore - Excore Calibration, above 75% of RATED THERMAL POWER. The 

provisions of Specification 4.0.4 are not applicable for entry into MODE 
2 or 1. For the purpose of this surveillance requirement, quarterly 
shall mean at least once per 92 EFPD.  

(7) Each train shall be tested at least every 92 days on a STAGGERED TEST 
BASIS.  

(8) (Not Used) 

(9) Quarterly surveillance in MODES 3*, 4*, and 5* shall also include 
verification that permissives P-6 and P-1O are in their required state 
for existing plant conditions by observation of the permissive 
annunciator window.  

SOUTH TEXAS - UNITS I & 2 3/4 3-14 Unit 1 - Amendment No. 4,4-3,4-4,59 
Unit 2 - Amendment No. .,47



TABLE 3.3-5 (Continuedl

(This table number not used)

SOUTH TEXAS - UNITS I & 2 3/4 3-41 Unit I - Amendment No. 50 
Unit 2 - Amendment No. 39



TABLE 4.3-? 

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 
S'U-RVtlLLANCL R[WIUIREtLNTS

0 

C) 

-4 

-4 

2-C 

I.  

-4 

am, 
S.  

tn

CHANNEL 
CHECK

CHANNEL 
CALIBRATION

DIGITAL OR ANALOG 
CHANNEL 
OPERATIONAL 
TEST

TRIP ACTUATING 
DEVICE 
OPERATIONAL 
TEST

1. Safety Injection (Reactor 
Trip, Feedwater Isolation, 
Control Room Emergency 
Ventilation, Start Standby 
Diesel Generators, Reactor 
Containment Fah Coolers, 
and Essentiai Cooling Water)

a. Manual Initiation 

b. Automatic Actuation 
Logic 

c. Actuation Relays 

d. Containment Pressure
High-1 

e. Pressurizer Pressure
Low

N. A.  

N. A.  

N. A.  

S 

S

f. Compensated Stem Line S 
Pressure-Low

N. A.  

N. A.  

N. A.  

R 

R 

R

N. A.  
N. A.  

N.A.  

Q 

Q 

Q

R 
N. A.  

N. A.  

N. A.  

N. A.  

N. A.

ACTUATION LOGIC TEST

N. A.  
Q(1) 

N. A.  

N.A.  

N. A.  

N. A.

MASTER RELAY 
TEST

SLAVE RELAY 
TEST

MODES FOR WHICH 
SURVEILLANCE 
IS REQUIRED

N.A. N.A. 1, 2, 3, 4 
N.A. N.A. 1, 2, 3, 4 

Q(6) Q(4.5) 1, 2, 3, 4 

N.A. N.A. 1, 2, 3, .  

N.A. N.A. 1, 2, 3 

N.A. N.A. 1, 2, 3

I

CHANNEL 
FUNCTIONAL UNIT

I

I
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TABLE 4.3-2 (Continued) 

NEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS 

DIGITAL OR TRIP 
ANALOG ACTUATING 
CHANNEL DEVICE 

CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUA 
CHECK CALIBRATION TEST TEST LOGIC

ENGI 

CHANNEL 
FUNCTIONAL UNIT 

2. Containment Spray 

a. Manual Initiation 

b. Automatic Actuation 
Logic 

c. Actuation Rei'ays 

d. Containment Pressure
High-3 

3. Containment Isolation 

a. Phase "A" Isolation 

1) Manual Initiation 

2) Automatic Actuation 
Logic 

3) Actuation Relays 

4) Safety Injection 

b. Containment Ventilation 

1) Automatic Actuation 
Logic 

2) Actuation Relays

N.A.  

N.A.  

N.A.  

R 

N.A.  

N.A.

N.A.  

N.A.  

N.A.  

Q 

N. A.  

N.A.

N.A.  

N.A.  

N.A.  

S 

N.A.  

N.A.  

N.A.  

See Item 

Isolation 

N.A.  

N.A.

N.A.  

N.A.

R 

N.A.  

N.A.  

N.A.  

R 

N.A.

TION 
TEST

N.A.  

Q(1) 

N.A.  

N.A.  

N.A.  

Q(1)

MASTER 
RELAY 
TEST

N.A.  

N.A.  

Q(6) 

N.A.  

N. A.  

N. A.

SLAVE 
RELAY 
TEST

N.A.  

N.A.  

Q 

N.A.  

N.A 

N.A.

MODES 
FOR WHICH 
SURVEILLANCE 
IS REQUIRED

1, 

1, 

1, 

1, 

1, 

1,

2, 

2, 

2, 

2, 

2, 

2,

3, 

3,

4 

4

3, 4 

3

3 4 

3, 4

N.A. N.A. N.A. Q(6) Q(4) 1, 2, 3, 4 

all Safety Injection Surveillance Requirements.

N.A.  

N.A.

N.A.  

N.A.

Q(1) 

N.A.

N.A. N.A. 1, 2, 3, 4 

Q(6) Q 1, 2, 3, 4

N. A.  

1. above for

C

I

I

I



C 
-4 

-4 

'-4

TABLE 4.3-2 (Continued) 

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REQU-IREMENTS 

DIGITAL OR TRIP 
ANALOG ACTUATING 
CHANNEL DEVICE 

CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUA 

CHECK CALIBRATION TEST TEST LOGIC

3. Containment Isolation (Continued) 

3) Safety Injection See Ite; 

4) RCB Purge 
Radioactivity-High S 

5) Containment Spray - See Itei 
Manual Initiation Require 

6) Phase "A" Isolation- See Ite 
Manual Initiation Surveil

c. Phase "B" Isolation 

1) Automatic Actuation 
Logic 

2) Actuation Relays 

3) Containment 
Pressure--High-3 

4) Containment Spray
Manual Initiation 

d. RCP Seal Injection 
Isolation 

1) Automatic Actuation 
Logic and Actuation 
Relays 

2) Charging Header 
Pressure - Low 

Coincident with 
Phase "A" Isolation

N. A.  

N. A.  

S

T ION TEST
MASTER RELAY 
TEST

SLAVE RELAY 
TEST

MODES FOR WHICH 
SURVEILLANCE 
IS REQUIRED

m 1. above for all Safety Injection Surveillance Requirements.

R Q N.A. *IN.A.

m 2. above for Containment Spray manual initiation Surveillance 
ments.

m 3.a. above for Phase "A" 
lance Requirements.

N. A.  

N. A.  

R

N. A.  

N.A.  

Q

Isolation manual initiation

N. A.  

N.A.  

N. A.

Q(1) 

N. A.  

N.A.

N.A. N.A. 1,2,3,4 

Q(6) Q 1,2,3,4 

N.A. N.A. 1,2,3

See Item 2. above for Containment Spray manual initiation Surveillance Requirements.

N. A

S

N. A.

R

N.A.

Q

N. A.  

N.A.

N. A.  

N. A.

Q Q 1,2,3,4

N.A. N.A. 1,2,3,4

See Item 3.a. above for Phase "A" surveillance requirements.

CHANNEL 
FIIN(•T1flNAI UNIT

CLC I * 

00 

4ii

N.A. N.A. 1,2,3,4,5'(

I



TABLE 4.3-2 (Continued) 

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS

(I, 
0 

-4 

-.4 
F" 
'C 

C z 
I-.  
-4 

QO 4. Steam Line Isolation 

a. Manual Initiation 

b. Automatic Actuation 
Logic and Actuation 
Relays 

c. Steam Line Pressure
Negative Rate-High 

d. Containment Pressure 
High-2 

e. Compensated Steam Line 
Pressure-Low 

5. Turbine Trip and Feedwater 
Isolation 

a. Automatic Actuation 
Logic and Actuation 
Relays 

b. Steam Generator Water 
Level-High-High (P-14)

CHANNEL 
CALIBRATION

N. A.  

N. A 

R

R 

R

N.A.  

R

DIGITAL OR 
ANALOG 
CHANNEL 
OPERATIONAL 
TEST

N.A.  

N.A 

Q

Q

Q

N.A.  

Q

TRIP 
ACTUATING 
DEVICE 
OPERATIONAL 
TEST

R 

N.A.  

N.A.  

N.A.  

N. A.

N.A.  

N.A.

ACTUATION 
LOGIC TEST

N. A.  

Q(1) 

N.A.  

N. A.  

N. A.

Q(N) 

N. A.

MASTER 
RELAY 
TEST

SLAVE 
RELAY 
TEST

MODES 
FOR WHICH 
SURVEILLANCE 
IS REQUIRED

N.A. N.A. 1, 2, 
Q(6) Q 1, 2,

3 

3

N.A. N.A. 3 

N.A. N.A. 1, 2, 3 

N.A. N.A. 1, 2, 3

Q(6) Q(4) 1, 2, 3 

N.A. N.A. 1, 2, 3

c. Deleted 

ko d. Deleted

See Item 1. above for all Safety Injection Surveillance Requirements.

CHANNEL 
CHECK

CHANNEL 
FUNCTIONAL UNIT

(A, 

(A, 

U'

CLCL 

"C+ C+ 

S S 

00

N.A.  

N. A.  

S 

S

S

N. A.  

S

-4=

I

I

I

I 
I

e. Safety Injection



C) 

-4 

--4 
m 

-4 

(bJ 

w

a. Automatic Actuation 
Logic and Actuation 
Relays 

b. RWST Level--Low-Low 

Coincident With: 
Safety Injection

TABLE 4.3-2 (Continued) 
EERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 

SURVEILLANCE REQUIREMENTS 

DIGITAL OR TRIP 
ANALOG ACTUATING 
CHANNEL DEVICE 

CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUA 

CHECK CALIBRATION TEST TEST LOGIC

ENGIN 

CHANNEL 
FUNCTIONAL UNIT 

5. Turbine Trip and Feedwater 
Isolation (Continued) 

f. T avg-Low Coincident 

with Reactor Trip (P-4) 
(Feedwater Isolation 
Only) 

6. Auxiliary Feedwater 

a. Manual Initiation 

b. Automatic Actuation 
Logic 

c. Actuation Relays 

d. Steam Generator Water 
Level--Low-Low 

e. Safety Injection 

f. Loss of Power 

7. Automatic Switchover to 
Containment Sump

N.A.  

S

R Q

N.A.  
N. A.  

N. A.  

R 

Item 1. above for 

Item 8. below for

N. A.

R

N.A.  
N.A.  

N.A.  

Q 

all 

all

N.A.

Q

N.A.  

R 

N.A.  

N.A.  

N.A.

N.A.  

N. A.  

Q(1) 

N. A.  

N. A.

f ION TEST

MASTER 
RELAY 
TEST

SLAVE RELAY 
TEST

MODES FOR WHICH 
SURVEILLANCE 
IS REQUIRED

N.A. N.A. 1, 2, 3 I

N. A.  
N. A.  

Q(6) 

N.A

N.A.  
N. A.

1, 1,

Q 1, 
N.A 1,

2, 
2, 

2, 

2,

S 

N.A.  

N. A.  

N. A.  

S 

See 

See

N.A.  

N.A.

Q(6) 

N.A.

Q(6)

3 
3 

3 

3

Q 1, 2, 3, 4

N.A. N.A 1, 2, 3, 4

See Item 1. above for all Safety Injection Surveillance Requirements.

Safety Injection Surveillance Requirements.  

Loss of Power Surveillance Requirements.

C+C+ J. .a..° 

MI 

0-c.  

0z 

-4o

K.

I 

I



TABLE 4.3-2 (Continued) 

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS

0 
C) 

-M 

-4 
m 

z 
'-4 CHANNEL 

CHECK
CHANNEL 
CALIBRATION

DIGITAL OR 
ANALOG 
CHANNEL 
OPERATIONAL 
TEST

TRIP 
ACTUATING 
DEVICE 
OPERATIONAL 
TEST

ACTUATION 
LOGIC TEST

MASTER 
RELAY 
TEST

SLAVE 
RELAY 
TEST

MODES 
FOR WHICH 
SURVE I LLANCE 
IS REQUIRED 

(-
a. 4.16 kV ESF Bus 

Undervoltage (Loss 
of Voltage) 

b. 4.16 kV ESF Bus 
Undervoltage (Tolerable 
Degraded Voltage 
Coincident with SO) 

c. 4.16 kV ESF Bus 
Undervoltage (Sustained 
Degraded Voltage) 

9. Engineered Safety 
Features Actuation 
System Interlocks

N. A.  

N. A.  

N.A.

R N. A

R N.A.

R N.A.

Q 

Q 

Q

N.A.  

N.A.  

N.A.

N.A. N.A. 1, 2, 3, 4 

N.A. N.A. 1, 2, 3, 4 

N.A. N.A. 1, 2, 3, 4

a. Pressurizer 
Pressure, P-11 

b. Low-Low T P-12 r+ C+avg' 

00 c. Reactor Trip, P-4 

•. 10. Control Room Ventilation 

a. Manual Initiation

N. A.  

N. A.  

N. A.

R 

R

Q

N. A N. A.

N.A.  

N.A.  

R

N. A.  

N.A.  

N. A.

N.A. N.A. N.A. R N.A.

N.A. N.A. 1, 2, 3 

N.A. N.A. 1, 2, 3 

N.A. N.A. 1, 2, 3 

N.A. N.A. All

CHANNEL 
FUNCTIONAL UNIT 

8. Loss of Power

C j 

I I I



TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS

-4 

-4 
rtn x 

z 
'-4 
-4 

95J

CHANNEL 
CALIBRATION

DIGITAL 
ANALOG 
CHANNEL 
OPERATIONAL 
TEST

TRIP 
ACTUATING 
DEVICE 
OPERATIONAL 
TEST

ACTUATION 
LOGIC TEST

MASTER 
RELAY 
TEST

SLAVE 
RELAY 
TEST

MODES FOR WHICH 
SURVEILLANCE 
IS REQUIRED

10. Control Room Ventilation (Continued)

b. Safety Injection 

c. Automatic Actuation 
Logic and Actuation 
Relays 

d. Control Room Intake Air 
Radioactivity-High 

e. Loss of Power

See Item 1. above for all Safety Injection Surveillance Requirements.

N.A.  

S

N.A.

R

N. A.

Q

N.A.  

N.A.

Q(6) 

N.A.

N.A. N.A. All

N.A. N.A. All

See Items 8. above for all Loss of Power Surveillance Requirements.

11. FHB HVAC

a. Manual Initiation 

b. Automatic Actuation 
Logic and Actuation 
Relays

N. A.  

N.A.

N.A.  

N.A.

N.A.  

N.A.

R 

N.A.

N.A.  

Q(6)

N.A. N.A. 1, 2, 3, 4, or with 
irradiat•

f 
S
uel in the 
Dent fuel

pool 

N.A. N.A. 1, 2, 3, 4, I 
or with 
irradiated 
fuel in the 
spent fuel 
pool

CHANNEL 
FUNCTIONAL UNIT

CHANNEL 
CHECK

C+C+ 

M I 

(mm 

00 

C+ uC 
•-J toI



TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS

(4 0 
C) 
-I

--4 

X 

3--m

CHANNEL 
CALIBRATION

DIGITAL OR 
ANALOG 
CHANNEL 
OPERATIONAL 
TEST

TRIP 
ACTUATING 
DEVICE 
OPERATIONAL ACTUATION 
TEST LOGIC TEST

MASTER SLAVE 
RELAY RELAY 
TEST TEST

MODES 
FOR WHICH 
SURVEILLANCE 
IS REQUIRED

S11. FHB HVAC (Continued) 
r.I 

c. Safety Injection

d. Spent Fuel Pool 
Exhaust Radio
activity•High

4cJ

(
See Item 1. above for all Safety Injection Surveillance Requirements.

S R Q N.A. N.A. N.A. N.A. With 
irradiated 
fuel in 
spent fuel 
pool.

TABLE NOTATION 

(1) Each train shall be tested at least every 92 days on a STAGGERED TEST BASIS.

(2)
I

Del eted

(3) Deleted 

(4) Except relays K807, K814, K829 (Train B only), K831, K845, K852 and K854 (Trains B and C only) which 
shall be tested at least once per 18 months during refueling and during each COLD SHUTDOWN exceeding 24 
hours unless they have been tested within the previous 92 days.  

(5) Except relay K815 which shall be tested at indicated interval only when reactor coolant pressure is above 
700 psig.  

(6) Each actuation train shall be tested at least every 92 days on a STAGGERED TEST BASIS. Testing of each 
actuation train shall include master relay testing of both logic trains. If an ESFAS instrumentation 
channel is inoperable due to failure of the Actuation Logic Test and/or Master Relay Test, increase the 
surveillance frequency such that each train is tested at least every 62 days on a STAGGERED TEST BASIS 
unless the failure can be determined by performance of an engineering evaluation to be a single random 
failure.

*During CORE ALTERATIONS or movement of irradiated fuel within containment.

CHANNEL 
FUNCTIONAL UNIT

CHANNEL 
CHECK

C+C+ 

I I 

arD 

0 0 C+ -+ 

ko1

I



INSTRUMENTATION 

3/4.3.3 MONITORING INSTRUMENTATION 

RADIATION MONITORING FOR PLANT OPERATIONS 

LIMITING CONDITION FOR OPERATION 

3.3.3.1 The radiation monitoring instrumentation channels for plant operations 

shown in Table 3.3-6 shall be OPERABLE with their Alarm/Trip Setpoints within 

the specified limits.  

APPLICABILITY: As shown in Table 3.3-6.  

ACTION: 

a. With a radiation monitoring channel Alarm/Trip Setpoint for plant 

operations exceeding the value shown in Table 3.3-6, adjust the 

Setpoint to within the limit within 4 hours or declare the channel 

inoperable.  

b. With one or more radiation monitoring channels for plant operations 

inoperable, take the ACTION shown in Table 3.3-6.  

c. The provisions of Specification 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.3.3.1 Each radiation monitoring instrumentation channel for plant operations 

shall be demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL 

CALIBRATION and DIGITAL CHANNEL OPERATIONAL TEST for the MODES and at the 

frequencies shown in Table 4.3-3.

3/4 3-50SOUTH TEXAS - UNITS 1 & 2



REACTOR COOLANT SYSTEM 

3/4.4.2 SAFETY VALVES

SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.4.2.1 A minimum of one pressurizer Code safety valve shall be OPERABLE with 

a lift setting of 2485 psig ± 1%.* 

APPLICABILITY: MODES 4 and 5.  

ACTION: 

With no pressurizer Code safety valve OPERABLE, immediately suspend all 
operations involving positive reactivity changes and place an OPERABLE RHR 
loop into operation in the shutdown cooling mode.  

SURVEILLANCE REQUIREMENTS 

4.4.2.1 No additional requirements other than those required by 
Specification 4.0.5.  

*The lift setting pressure shall correspond to ambient conditions of the valve 

at nominal operating temperature and pressure.

SOUTH TEXAS - UNITS 1 & 2 3/4 4-7



REACTOR COOLANT SYSTEM

OPERATING 

LIMITING CONDITION FOR OPERATION 

3.4.2.2 All pressurizer Code safety valves shall be OPERABLE with a lift 

setting of 2485 psig ± 1%.*

APPLICABILITY: MODES 1, 2, and 3.

ACTION: 

With one pressurizer Code safety valve inoperable, either restore the 

inoperable valve to OPERABLE status within I hour or be in at least HOT 

STANDBY within 6 hours and in at least HOT SHUTDOWN within the following 6 
hours.  

SURVEILLANCE REQUIREMENTS

4.4.2.2 
4.0.5.

No additional requirements other than those required by Specification

*The lift setting pressure shall correspond to ambient conditions of the valve 

at nominal operating temperature and pressure.  

SOUTH TEXAS - UNITS 1 & 2 3/4 4-8 Unit 1 - Amendment No. 59 
Unit 2 - Amendment No. 47
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3/4.5 EMERGENCY CORE COOLING SYSTEMS

3/4.5.1 ACCUMULATORS 

LIMITING CONDITION FOR OPERATION 

3.5.1 Each Safety Injection System accumulator shall be OPERABLE with: 

a. The isolation valve open and power removed, 

b. A contained borated water volume of between 8800 and 9100 gallons, 

c. A boron concentration of between 2700 ppm and 3000 ppm.  

d. A nitrogen cover-pressure of between 590 and 670 psig.  

APPLICABILITY: MODES 1, 2, and 3*.  

ACTION: 

a. With one accumulator inoperable, except as a result of a closed 
isolation valve or the boron concentration outside the required 
limits, restore the inoperable accumulator to OPERABLE status within 
12 hours or be in at least HOT STANDBY within the next 6 hours and 
reduce pressurizer pressure to less than 1000 psig within the 
following 6 hours.  

b. With one accumulator inoperable due to the isolation valve being 
closed, either open the isolation valve within 12 hours or be in at 
least HOT STANDBY within the next 6 hours and reduce pressurizer 
pressure to less than 1000 psig within the following 6 hours.  

c. With the boron concentration of one accumulator outside the required 
limit, restore the boron concentration to within the required limits 
within 72 hours or be in at least HOT STANDBY within the next 6 
hours and reduce pressurizer pressure to less than 1000 psig within 
the following 6 hours.  

SURVEILLANCE REQUIREMENTS 

"*4.5.1.1 Each accumulator shall be demonstrated OPERABLE: 

a. At least once per 24 hours by: 

1) Verifying, by the absence of alarms, the contained borated 
water volume and nitrogen cover-pressure in the tanks, and 

2) Verifying that each accumulator isolation valve is open.  

b. At least once per 31 days and within 6 hours after each solution 
volume increase of greater than or equal to 1% of tank volume by 
verifying the boron concentration of the accumulator solution; and 

*Pressurizer pressure above 1000 psig.  

SOUTH TEXAS - UNITS 1 & 2 3/4 5-1 Unit I - Amendment No. 61,.&,59 
Unit 2 - Amendment No. 40,43,47



EMERGENCY CORE COOLING , TEM$

_SUPVFILLANCF REOUIREMFNTS (Continued) 

c. At least once per 31 days when the RCS pressure is above 1000 psig 

by verifying that power to the isolation valve operator is removed.  

d. At least once per 18 months by verifying that each accumulator isola

tion valve opens automatically under each of the following conditions: 

1) When an actual or a simulated RCS pressure signal exceeds the 

P-1 (Pressurizer Pressure Block of-Safety Injection) Setpoint, 
and 

2) Upon receipt of a Safety Injection test signal.  

4.5.1.2 Each accumulator water level and pressure channel shall be demon

strated OPERABLE: 

a. At least once per 31 days by the performance of an ANALOG CHANNEL 

OPERATIONAL TEST, and 

b. At least once per 18 months by the performance of a CHANNEL 

CALIBRATION.  

SOUTH TEXAS - UNITS 1 & 2 3/4 5-2



EMERGENCY CORE COOLING SYSTEMS

3/4.5.2 ECCS SUBSYSTEMS - T~vc GREATER THAN OR EQUAL TO 350°F 

LIMITING CONDITION FOR OPERATION 

3.5.2 Three independent Emergency Core Cooling System (ECCS) subsystems shall 
be OPERABLE with each subsystem comprised of: 

a. One OPERABLE High Head Safety Injection pump, 

b. One OPERABLE Low Head Safety Injection pump, 

c. One OPERABLE RHR heat exchanger, and 

d. An OPERABLE flow path capable of taking suction from the refueling 
water storage tank on a Safety Injection signal and automatically 
transferring suction to the containment sump during the 
recirculation phase of operation through a High Head Safety 
Injection pump and into the Reactor Coolant System and through a Low 
Head Safety Injection pump and its respective RHR heat exchanger 
into the Reactor Coolant System.  

APPLICABILITY: MODES 1, 2, and 3.* 

ACTION: 

a. With less than the above subsystems OPERABLE, but with at least two 
High Head Safety Injection pumps in an OPERABLE status, two Low Head 
Safety Injection pumps and associated RHR heat exchangers in an 
OPERABLE status, and sufficient flow paths to accommodate these 
OPERABLE Safety Injection pumps and RHR heat exchangers,** restore 
the inoperable subsystem(s) to OPERABLE status within 7 days or be 
in at least HOT STANDBY within the next 6 hours and in HOT SHUTDOWN 
within the following 6 hours.  

b. In the event the ECCS is actuated and injects water into the Reactor 
Coolant System, a Special Report shall be prepared and submitted to 
the Commission pursuant to Specification 6.9.2 within 90 days 
describing the circumstances of the actuation and the total 
accumulated actuation cycles to date. The current value of the 
usage factor for each affected Safety Injection nozzle shall be 
provided in this Special Report whenever its value exceeds 0.70.  

* The provisions of Specifications 3.0.4 and 4.0.4 are not applicable for 

entry into MODE 3 for the Safety Injection pumps declared inoperable 
pursuant to Specification 4.5.3.1.2 provided that the Safety Injection 
pumps are restored to OPERABLE status within 4 hours or prior to the 
temperature of one or more of the RCS cold legs exceeding 375°F, 
whichever comes first.  

**Verify required pumps, heat exchangers and flow paths OPERABLE every 
48 hours.  

SOUTH TEXAS - UNITS 1 & 2 3/4 5-3 Unit I - Amendment No. 4,59 
Unit 2 - Amendment No. 47



EMERGENCY CORE COOLING SYSTEMS 

4.5.2 Each ECCS subsystem shall be demonstrated OPERABLE: 

a. At least once per 24 hours by verifying that the following valves 

are in the indicated positions with power to the valve operators 

removed: 

Valve Number Valve Function Valve Position 

XSIO008 A,B,C High Head Hot Leg Closed 

Recirculation Isolation 

XRHOO19 A,B,C Low Head Hot Leg Closed 

Recirculation Isolation 

b. At least once per 31 days by: 

1) Verifying that the ECCS piping is full of water by venting the 

ECCS pump casings and accessible discharge piping high points, 

and 

2) Verifying that each valve (manual, power-operated, or automatic) 

in the flow path that is not locked, sealed, or otherwise 

secured in position, is in its correct position.  

c. By a visual inspection which verifies that no loose debris (rags, 

trash, clothing, etc.) is present in the containment which could be 

transported to the containment sump and cause restriction of the 

pump suctions during LOCA conditions. This visual inspection shall 

be performed: 

1) For all accessible areas of the containment prior to establish

ing CONTAINMENT INTEGRITY, and 

2) Of the areas affected within containment at the completion of 

each containment entry when CONTAINMENT INTEGRITY is established.  

d. At least once per 18 months by a visual inspection of the contain

ment sump and verifying that the subsystem suction inlets are not 

restricted by debris and that the sump components (trash racks, 

screens, etc.) show no evidence of structural distress or abnormal 

corrosion.

3/4 5-4
SOUTH TEXAS - UNITS I & 2



EMERGENCY CORE COOLING SYSTEMS

3/4.5.6 RESIDUAL HEAT REMOVAL (RHR) SYSTEM

LIMITING CONDITION FOR OPERATION 

3.5.6 Three independent Residual Heat Removal (RHR) loops shall be OPERABLE 
with each loop comprised of: 

a. One OPERABLE RHR pump, 

b. One OPERABLE RHR heat exchanger, and 

c. One OPERABLE flowpath capable of taking suction from its associated 
RCS hot leg and discharging to its associated RCS cold leg.*

APPLICABILITY: MODES 1, 2 and 3.

ACTION:

a. With one RHR loop inoperable, restore the required loop to OPERABLE 
status within 7 days or be in at least HOT STANDBY within the next 6 
hours and in HOT SHUTDOWN within the following 6 hours.  

b. With two RHR loops inoperable, restore at least two RHR loops to 
OPERABLE status within 24 hours or be in at least HOT STANDBY within 
6 hours and in HOT SHUTDOWN within the following 6 hours.  

c. With three RHR loops inoperable, immediately initiate corrective 
action to restore at least one RHR loop to OPERABLE status as soon 
as possible.  

SURVEILLANCE REQUIREMENTS

loop shall be demonstrated OPERABLE on a STAGGERED TEST 
the requirements of Specification 4.0.5.

4.5.6.2 At least once per 18 months by verifying automatic 
of the RHR system from the Reactor Coolant System to ensure 

a. With a simulated or actual Reactor Coolant System 
greater than or equal to 350 psig, the interlocks 
from being opened.

interlock action 
that: 

pressure signal 
prevent the valves

*Valves MOV-0060 A, B, and C and MOV-0061 A, B, and C may have power removed 

to support the FHAR (Fire Hazard Analysis Report) assumptions.

SOUTH TEXAS - UNITS I & 2 3/4 5-11 Unit 1 - Amendment No. 4,44,59 
Unit 2 - Amendment No. +8,47
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CONTAINMENT SYSTEMS 

SURVEILLANCE REQUIREMENTS 

4.6.1.7.1 Each 48-inch containment purge supply and exhaust isolation valve 
shall be verified to be sealed closed at least once per 31 days.  

4.6.1.7.2 At least once per 6 months on a STAGGERED TEST BASIS, the inboard 
and outboard isolation valves with resilient material seals in each sealed 
closed 48-inch containment purge supply and exhaust penetration shall be 
demonstrated OPERABLE by verifying that the measured leakage rate is less than 
0.05 La when pressurized to Pa*

4.6.1.7.3 At least once 
purge supply and exhaust 
demonstrated OPERABLE by 
0.01 La when pressurized

per 3 months each 18-inch supplementary containment 
isolation valve with resilient material seals shall be 
verifying that the measured leakage rate is less than 
to P a

4.6.1.7.4 At least once per 31 days each 18-inch supplementary containment 
purge supply and exhaust isolation valve shall be verified to be closed or 
open in accordance with Specification 3.6.1.7.b.
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CONTAINMENT SYSTEMS

3/4.6.2 DEPRESSURIZATION AND COOLING SYSTEMS 

CONTAINMENT SPRAY SYSTEM 

LIMITING CONDITION FOR OPERATION 

3.6.2.1 Three independent Containment Spray Systems'shall be OPERABLE with 

each Spray System capable of taking suction from the RWST and transferring 
suction to the containment sump.  

APPLICABILITY: MODES 1, 2, 3, and 4.  

ACTION: 

With one Containment Spray System inoperable, restore the inoperable Spray 

System to OPERABLE status within 7 days or be in at least HOT STANDBY within 

the next 6 hours; restore the inoperable Spray System to OPERABLE status 

within the next 48 hours or be in COLD SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.2.1 Each Containment Spray System shall be demonstrated OPERABLE: 

a. At least once per 31 days by verifying that each valve (manual, 
power-operated, or automatic) in the flow path that is not locked, 
sealed, or otherwise secured in position, is in its correct 
position; 

b. By verifying on a STAGGERED TEST BASIS, that on recirculation flow, 
each pump develops a differential pressure of greater than or equal 

to 283 psid when tested pursuant to Specification 4.0.5; 

c. At least once per 18 months during shutdown, by: 

1) Verifying that each automatic valve in the flow path actuates 

to its correct position on a Containment Pressure High 3 test 
signal, and 

2) Verifying that each spray pump starts automatically on a 
Containment Pressure High 3 test signal coincident with a 
sequencer start signal.  

d. At least once per 5 years by performing an air or smoke flow test 

through each spray header and verifying each spray nozzle is 
unobstructed.  

SOUTH TEXAS - UNITS 1 & 2 3/4 6-14 Unit 1 - Amendment No. 59 
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CONTAINMENT SYSTEMS

RECIRCULATION FLUID PH CONTROL SYSTEM

LIMITING CONDITIONS FOR OPERATION 

3.6.2.2 The recirculation fluid pH control system shall be operable with 
between 11,500 lbs. (213 cu. ft.) and 15,100 lbs (252 cu. ft.) of trisodium 
phosphate (w/12 hydrates) available in the storage baskets in the containment.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With less than the required amount of trisodium phosphate available, restore 
the system to the correct amount within 72 hours or be in at least HOT STANDBY 
within the next 6 hours; restore the system to the correct amount within the 
next 48 hours or be in COLD SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.2.2 During each refueling outage, as a minimum, the recirculation fluid 
pH control system shall be demonstrated operable by visually verifying that: 

a. 6 trisodium phosphate storage baskets are in place, and 

b. have maintained their integrity, and

c. are filled with trisodium phosphate such 
indicated fill mark.
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CONTAINMENT SYSTEMS 

CONTAINMENT COOLING SYSTEM 

LIMITING CONDITION FOR OPERATION 

3.6.2.3 Three independent groups of Reactor Containment Fan Coolers (RCFC) 

shall be OPERABLE with a minimum of two units in two groups and one unit in 

the third group.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION: 

With one group of the above required Reactor Containment Fan Coolers 

inoperable, restore the inoperable group of RCFC to OPERABLE status within 7 

days or be in at least HOT STANDBY within the next 6 hours and in COLD 

SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.2.3 Each group of Reactor Containment Fan Coolers shall be demonstrated 
OPERABLE: 

a. At least once per 92 days by: 

1) Starting each non-operating fan group from the control room, 

and verifying that each fan group operates for at least 15 

minutes, and

2) Verifying a cooling water flow rate 
550 gpm to each cooler.  

b. At least once per 18 months by verifying 
automatically on a Safety Injection test

SOUTH TEXAS - UNITS 1 & 2 3/4 6-16

of greater than or equal to

that each 
signal.

fan group starts

Unit 1 - Amendment No. -3, 59 
Unit 2 - Amendment No. 24, 47

I

I



CONTAINMENT SYSTEMS

3/4.6.3 CONTAINMENT ISOLATION VALVES 

LIMITING CONDITION FOR OPERATION 

3.6.3 The containment isolation valves shall be OPERABLE with isolation times 

less than or equal to the required isolation times.  

APPLICABILITY: MODES 1, 2, 3, and 4.  

ACTION: 

With one or more of the isolation valve(s) inoperable, maintain at least one 
isolation valve OPERABLE in each affected penetration that is open and: 

a. Restore the inoperable valve(s) to OPERABLE status within 24 hours, 
or 

b. Isolate each affected penetration within 24 hours by use of at least 
one deactivated automatic valve secured in the isolation position, 
or 

c. Isolate each affected penetration within 24 hours by use of at least 
one closed manual valve or blind flange, or 

d. Be in at least HOT STANDBY within the next 6 hours and in COLD 
SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.6.3.1 The isolation valves shall be demonstrated OPERABLE prior to 
returning the valve to service after maintenance, repair or replacement work 
is performed on the valve or its associated actuator, control or power circuit 
by performance of a cycling test, and verification of isolation time.  

4.6.3.2 Each isolation valve shall be demonstrated OPERABLE during the COLD 
SHUTDOWN or REFUELING MODE at least once per 18 months by: 

a. Verifying that on a Phase "A" Isolation test signal, each Phase "A" 
isolation valve actuates to its isolation position; 

b. Verifying that on a Containment Ventilation Isolation test signal, 
each purge and exhaust valve actuates to its isolation position; and 

c. Verifying that on a Phase "B" Isolation test signal, each Phase "B" 
isolation valve actuates to its isolation position.  

d. Verifying that on a Phase "A" Isolation test signal, coincident with 
a low charging header pressure signal, that each seal injection 
valve actuates to its isolation position.  

4.6.3.3 The isolation time of each power-operated or automatic valve shall be 

determined to be within its limit when tested pursuant to Specification 4.0.5.  
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CONTAINMENT SYSTEMS

3/4.6.4 COMBUSTIBLE GAS CONTROL

HYDROGEN ANALYZERS 

LIMITING CONDITION FOR OPERATION 

3.6.4.1 Two independent containment hydrogen analyzers shall be OPERABLE.

APPLICABILITY: NODES 1 and 2.

ACTION:

a. With one hydrogen analyzer inoperable, restore the inoperable 
analyzer to OPERABLE status within 30 days or be in at least HOT 
STANDBY within the next 6 hours.  

b. With both hydrogen analyzers inoperable, restore at least one 
analyzer to OPERABLE status within 72 hours or be in at least HOT 
STANDBY within the next 6 hours.  

SURVEILLANCE REOUIREMENTS 

4.6.4.1 Each hydrogen analyzer shall be demonstrated OPERABLE by the 
performance of a CHANNEL CHECK at least once per 12 hours, an ANALOG CHANNEL 
OPERATIONAL TEST at least once per 31 days, a channel OPERABILITY verification 
at least once per 92 days on a STAGGERED TEST BASIS using sample gas containing 
one volume percent hydrogen, balance nitrogen, and by performing a CHANNEL 
CALIBRATION at least once per 18 months using sample gas containing ten volume 
percent hydrogen, balance nitrogen.
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3/4.7 PLANT SYSTEMS 

3/4.7.1 TURBINE CYCLE

SAFETY VALVES 

LIMITING CONDITION FOR OPERATION 

3.7.1.1 All main steam line Code safety valves associated with each steam 
generator shall be OPERABLE with lift settings as specified in Table 3.7-2.

APPLICABILITY: MODES 1, 2, and 3.

ACTION:

a. With four reactor coolant loops and associated steam generators in 
operation and with one or more main steam line Code safety valves 
inoperable, operation in MODES 1, 2, and 3 may proceed provided that 
within 24 hours, either the inoperable valve is restored to OPERABLE 
status or the Power Range Neutron Flux High Trip Setpoint is reduced 
per Table 3.7-1; otherwise, be in at least HOT STANDBY within the 
next 6 hours and in COLD SHUTDOWN within the following 30 hours.  

b. The provisions of Specification 3.0.4 are not applicable.  

SURVEILLANCE REOUIREMENTS

4.7.1.1 There are no additional requirements other 
Specification 4.0.5
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TABLE 3.7-1 

MAXIMUM ALLOWABLE POWER RANGE NEUTRON FLUX HIGH SETPOINT WITH 

INOPERABLE STEAM LINE SAFETY VALVES DURING 4 LOOP OPERATION

MAXIMUM NUMBER OF INOPERABLE 
SAFETY VALVES ON ANY 

OPERATING STEAM GENERATOR

1

2 

3

MAXIMUM ALLOWABLE POWER RANGE 
NEUTRON FLUX HIGH SETPOINT 

(PERCENT OF RATED THERMAL POWER)

87 

65 

43
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PLANT SYSTEMS 

3/4.7.2 STEAM GENERATOR PRESSURE/TEMPERATURE LIMITATION 

LIMITING CONDITION FOR OPERATION 

3.7.2 The temperatures of both the reactor and secondary coolants in the 
steam generators shall be greater than 70°F when the pressure of either 
coolant in the steam generator is greater than 200 psig.  

APPLICABILITY: At all times.  

ACTION: 

With the requirements of the above specification not satisfied: 

a. Reduce the steam generator pressure of the applicable side to 
less than or equal to 200 psig within 30 minutes, and 

b. Perform an engineering evaluation to determine the effect of 
the overpressurization on the structural integrity of the 
steam generator. Determine that the steam generator remains 
acceptable for continued operation prior to increasing its 
temperatures above 200'F.  

SURVEILLANCE REQUIREMENTS 

4.7.2 The pressure in each side of the steam generator shall be determined to 
be less than 200 psig at least once per hour when the temperature of either 
the reactor or secondary coolant is less than 70°F.
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PLANT SYSTEMS

3/4.7.3 COMPONENT COOLING WATER SYSTEM 

LIMITING CONDITION FOR OPERATION 

3.7.3 At least three independent component cooling water loops shall be 

OPERABLE.  

APPLICABILITY: MODES 1, 2, 3, and 4.  

ACTION: 

With only two component cooling water loops OPERABLE, restore at least three 
loops to OPERABLE status within 7 days or be in at least HOT STANDBY within 
the next 6 hours and in COLD SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.7.3 At least three component cooling water loops shall be demonstrated 
OPERABLE: 

a. At least once per 31 days by verifying that each valve outside 
containment (manual, power-operated, or automatic) servicing safety
related equipment that is not locked, sealed, or otherwise secured 
in position is in its correct position; and 

b. At least once per 18 months during shutdown, by verifying that: 

1) Each automatic valve servicing safety-related equipment or 
isolating the non-nuclear safety portion of the system actuates 
to its correct position on a Safety Injection, Loss of Offsite 
Power, Containment Phase "B" Isolation, or Low Surge Tank test 
signal, as applicable, 

2) Each Component Cooling Water System pump starts automatically 
on a Safety Injection or Loss of Offsite Power test signal, and 

3) The surge tank level instrumentation which provides automatic 
isolation of portions of the system is demonstrated OPERABLE by 
performance of a CHANNEL CALIBRATION test.  

c. By verifying that each valve inside containment (manual, power
operated, or automatic) servicing safety-related equipment that is 
not locked, sealed, or otherwise secured in position is in its 
correct position prior to entering MODE 4 following each COLD 
SHUTDOWN of greater than 72 hours if not performed within the 
previous 31 days.  
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PLANT SYSTEMS 

3/4.7.6 (This specification number is not used.)
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PLANT SYSTEMS

3/4.7.7 CONTROL ROOM MAKEUP AND CLEANUP FILTRATION SYSTEM 

LIMITING CONDITION FOR OPERATION 

3.7.7 Three independent Control Room Makeup and Cleanup Filtration Systems 
shall be OPERABLE.  

APPLICABILITY: All MODES.  

ACTION: 

MODES 1, 2, 3 and 4: 

a. With one Control Room Makeup and Cleanup Filtration System 
inoperable, restore the inoperable system to OPERABLE status within 
7 days or be in at least HOT STANDBY within the next 6 hours and in 
COLD SHUTDOWN within the following 30 hours.  

b. With two Control Room Makeup and Cleanup Filtration Systems 
inoperable, restore at least two systems to OPERABLE status within 
72 hours or be in at least HOT STANDBY within the next 6 hours and 
in COLD SHUTDOWN within the following 30 hours.  

MODES 5 and 6: 

a. With one Control Room Makeup and Cleanup Filtration System 
inoperable, restore the inoperable system to OPERABLE status within 
7 days or initiate and maintain operation of the remaining OPERABLE 
Control Room Makeup and Cleanup Filtration Systems in the 
recirculation and makeup air filtration mode.  

b. With two Control Room Makeup and Cleanup Filtration Systems 
inoperable, or with the OPERABLE Control Room Makeup and Cleanup 
Filtration System, required to be in the recirculation and makeup 
air filtration mode by ACTION a., not capable of being powered by an 
OPERABLE emergency power source, suspend all operations involving 
CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REQUIREMENTS 

4.7.7 Each Control Room Makeup and Cleanup Filtration System shall be 
demonstrated OPERABLE: 

a. At least once per 12 hou'rs by verifying that the control room air 
temperature is less than or equal to 78°F; 

b. At least once per 92 days on a STAGGERED TEST BASIS by initiating, 
from the control room, flow through the HEPA filters and charcoal 
adsorbers of the makeup and cleanup air filter units and verifying 
that the system operates for at least 10 continuous hours with the 
makeup filter unit heaters operating; 
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PLANT SYSTEMS

3/4.7.13 AREA TEMPERATURE MONITORING 

LIMITING CONDITION FOR OPERATION 

3.7.13 The temperature of each area shown in Table 3.7-3 shall not be 
exceeded for more than 8 hours or by more than 30°F.  

APPLICABILITY: Whenever the equipment in an affected area is required to be 
OPERABLE.  

ACTION: 

a. With the temperature inside any QDPS auxiliary processing cabinet 
exceeding 110'F for more than 12 hours, prepare an engineering 
evaluation within the next 24 hours to determine the temperature 
effects on QDPS OPERABILITY and service life. The provisions of 
Specification 3.0.3 are not applicable.  

b. With one or more areas exceeding the temperature limit(s) shown in 
Table 3.7-3 for more than 8 hours, prepare and submit to the 
Commission within 30 days, pursuant to Specification 6.9.2, a 
Special Report that provides a record of the cumulative time and the 
amount by which the temperature in the affected area(s) exceeded the 
limit(s) and an analysis to demonstrate the continued OPERABILITY of 
the affected equipment. The provisions of Specification 3.0.3 are 
not applicable.  

c. With one or more areas exceeding the temperature limit(s) shown in 
Table 3.7-3 by more than 30 0 F, prepare and submit a Special Report 
as required by ACTION b. above and within 4 hours either restore the 
area(s) to within the temperature limit(s) or declare the equipment 
in the affected area(s) inoperable.  

SURVEILLANCE REQUIREMENTS 

4.7.13 The temperature in each of the areas shown in Table 3.7-3 shall be 
determined to be within its limit at least once per 24 hours.  
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TABLE 3.7-3 

AREA TEMPERATURE MONITORING 

AREA TEMPERATURE LIMIT (OF) 

1. Relay Room < 78 
(Electrical Auxiliary Building El. 35'0") 

2. Switchgear Rooms < 85 
(Electrical Auxiliary Building El. 10'0", 
35'0", 60'0") 

3. Electrical Penetration Spaces < 103 
(Electrical Auxiliary Building El. 100", 
35'0", 60'0") 

4. Safety Injection and Containment Spray < 101 
Pump Cubicles(Fuel Handling Building 
El. -29'0") 

5. Component Cooling Water Pump Cubicles < 112 
(Mechanical Auxiliary Building El. 10'0") 

6. Centrifugal Charging Pump Cubicles < 132 
(Mechanical Auxiliary Building El. 10'0") 

7. Hydrogen Analyzer Room < 102 
(Mechanical Auxiliary Building El. 60'0") 

8. Boric Acid Transfer Pump Cubicles < 101 
(Mechanical Auxiliary Building El. 10'0") 

9. Standby Diesel Generator Rooms < 101* 
(Diesel Generator Building El. 25'0") 

10. Essential Cooling Water Pump Rooms < 101 
(Essential Cooling Water Intake 
Structure El. 34'0") 

11. Isolation Valve Cubicles < 101 
(Isolation Valve Cubicle El. 10' 0") 

12. Qualified Display Processing System Rooms < 94** 
(Electrical Auxiliary Building El. 10'0") 

*Temperature limit is < 120OF when testing the standby diesel generator 

pursuant to Surveillaince Requirement 4.8.1.1.2.e.7).  

"**Measurement inside QDPS auxiliary processing cabinets.
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

HOUSTON LIGHTING & POWER COMPANY 

CITY PUBLIC SERVICE BOARD OF SAN ANTONIO 

CENTRAL POWER AND LIGHT COMPANY 

CITY OF AUSTIN, TEXAS 

DOCKET NOS. 50-498 AND 50-499 

NOTICE OF PARTIAL DENIAL OF AMENDMENTS TO FACILITY OPERATING LICENSES 

AND OPPORTUNITY FOR A HEARING 

The U.S. Nuclear Regulatory Commission (the Commission) has partially 

denied a request by Houston Lighting & Power Company, et al. (the licensee), 

for amendments to Facility Operating License Nos. NPF-76 and NPF-80, issued to 

the licensee for operation of the South Texas Project, Units 1 and 2, located 

in Matagorda County, Texas. Notice of Consideration of Issuance of the 

amendments was published in the FEDERAL REGISTER on March 21, 1990 (55 FR 

20535).  

The purpose of the licensee's amendment request was to change the 

allowed outage times (AOTs) and/or surveillance test intervals (STIs) for 

several technical specifications (TS) as a result of the South Texas 

probabilistic safety assessment (PSA). The staff has concluded that the 

proposed change for the STI for TS 4.6.1.7 (containment ventilation) from 31 

days to 92 days cannot be granted.  

"The licensee was notified of the Commission's denial of the proposed 

change by letter dated February 17, 1994.  

By March 28, 1994, the licensee may demand a hearing with respect to 

the denial described above. Any person whose interest may be affected by this 

proceeding may file a written petition for leave to intervene.  

9403080060 940217 
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A request for hearing or petition for leave to intervene must be filed 

with the Secretary of the Commission, U.S. Nuclear Regulatory Commission, 

Washington, D.C., 20555, Attention: Docketing and*Service Branch, or may be 

delivered to the Commission's Public Document Room, the Gelman Building, 2120 

L Street, NW., Washington, D.C., by the above date.  

A copy of any petitions should also be sent to the Office of the General 

Counsel, U.S. Nuclear Regulatory Commission, Washington, D.C, 20555 and to 

Jack R. Newman, Esq., Newman & Holtzinger, P.C., 1615 L Street, NW., 

Washington, D.C. 20036, attorney for the licensee.  

For further details with respect to this action, see (1) the application 

for amendment dated February 1, 1990, as supplemented by letters dated 

November 27, 1990, June 5, 1991, November 3, 1992, November 11, 1992, 

August 16, 1993, October 22, 1993, November 5, 1993 (two letters), and 

November 29, 1993, and (2) the Commission's letter to the licensee 

dated February 17, 1994.  

These documents are available for public inspection at the Commission's 

Public Document Room, the Gelman Building, 2120 L Street, NW., Washington, 

D.C. and at the Wharton County Junior College, J. M. Hodges Learning Center, 

911 Boling Highway, Wharton, Texas 77488.  

Dated at Rockville, Maryland, this 17thday of February 1994.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Suzanne C. Black, Director 
Project Directorate IV-2 
Division of Reactor Projects III/IV/V 
Office of Nuclear Reactor Regulation
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NUCLEAR REGULATORY COMMISSION 

7 41- •WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NOS. 59 AND 47TO 

FACILITY OPERATING LICENSE NOS. NPF-76 AND NPF-80 

HOUSTON LIGHTING & POWER COMPANY 

CITY PUBLIC SERVICE BOARD OF SAN ANTONIO 

CENTRAL POWER AND LIGHT COMPANY 

CITY OF AUSTIN, TEXAS 

DOCKET NOS. 50-498 AND 50-499 

SOUTH TEXAS PROJECT, UNITS 1 AND 2 

1.0 INTRODUCTION AND EXECUTIVE SUMMARY 

By application dated February 1, 1990, Houston Lighting & Power Company, et.  
al., (the licensee) requested changes to the Technical Specifications 
(Appendix A to Facility Operating License Nos. NPF-76 and NPF-80) for the 
South Texas Projects, Units 1 and 2 (STP). The proposed changes would 
increase the allowed outage time (AOT) or surveillance test interval (STI) for 
22 technical specifications (TS) based on the impact to core damage frequency.  
By letter dated November 27, 1990, the licensee withdrew four proposed changes 
from the original amendment request, including TS 3/4.7.1.2, Auxiliary 
Feedwater System; TS 3.7.4, Essential Cooling Water; TS 3/4.8.1.1, Diesel 
Generators; and TS 3.8.2, DC Electrical Sources. By letter dated June 5, 
1991, the licensee withdrew two additional portions of the amendment request 
concerning Power Operated Relief Valves (TS 3.4.4) and the Spray Additive 
System (TS 3.6.2.2). The TS changes were withdrawn by the licensee on its own 
or at the staff's request. A meeting was held on July 23, 1992, to discuss 
the proposed TS amendments, which resulted in a request for additional 
information (RAI) by letter of August 18, 1992. The licensee submitted a 
partial response to the RAI by letter dated November 3, 1992, and the final 
response by letter dated November 11, 1992. The staff issued an additional 
RAI to HL&P on May 19, 1993, regarding the basis for the proposed changes.  
HL&P's response of August 16, 1993.updated the risk-based evaluation of the 
technical specifications originally submitted in 1990 and showed that the no 
significant hazards considerations were not affected. For two of the proposed 
TS changes (i.e., the proposed extension of the residual heat removal pump and 
containment spray pump surveillance test interval), the staff recognized that 
relief from the quarterly ASME Code test requirements was needed before the 
changes to the inservice testing (IST) of these pumps could be implemented.  
By letter dated October 22, 1993, HL&P submitted Relief Requests RR-1O, RR-11 
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(Units 1 and 2), RR-12, RR-50, and RR-54 for the affected pumps and valves 
associated with the proposed TS changes.  

The ASME Section XI Relief request for the residual heat removal (RHR) and 
containment spray (CS) pumps eliminated the need for the proposed changes to 

TS Surveillance Requirements (SR) 4.5.6.1 and 4.6.2.1.b requested in the 
original submittal. Therefore, HL&P withdrew these proposed changes on 
November 5, 1993. In a separate letter dated November 5, 1993, HL&P provided 

additional information to support the staff's review of their response to the 

RAI of May 19, 1993. After discussions between HL&P, the NRC and their 
consultants, it was determined that a 7-day AOT was more appropriate than a 

10-day AOT for the first train of out-of-service equipment. It was also 

determined that the AOT for the essential chilled water would remain at 3 
days, instead of increasing it to 7 days. HL&P's letter dated November 29, 

1993, reflects the 7-day AOTs and withdraws the request for the Essential 
Chilled Water AOT (TS 3.7.14).  

The supplemental letters provided additional clarifying information, were 
within the scope of the original application and did not change the original 
proposed no significant hazards consideration determination.  

A list of technical specifications that were acted upon by the staff are 

listed in Attachment 3 (Table 1) in this safety evaluation. In forming its 

decision to approve the technical specification relaxations, the NRC staff 
relied upon the conclusions of NRC safety evaluations dated January 21, 1992, 
and August 31, 1993, in which the staff approved the use of the licensee's PSA 

methodology for licensing applications.  

In summary, the staff approved technical specification amendments which change 
the following: 

"• The AOT for TS 3.1.2.4 (Chemical and Volume Control) from 3 days to 7 days; 

"• The STI for TS 4.3.1 (Reactor Protection) from 62 days to 92 days; 

"* The STI for TS 4.3.2 (Engineered Safety Features Actuation) from 62 days to 

92 days; 

"* The AOT for TS 3.5.1 (Accumulators) from 1 hour to 12 hours; 

"* The AOT for TS 3.5.2 (Emergency Core Cooling) from 3 days to 7 days with a 

cross-train operability check evwry 48 hours; 

"• The AOT for 3/4.5.6 (Residual Heat Removal) from 3 days to 7 days and the 

STI from 92 days to 184 days with staggered testing; 

"* The AOT for TS 3/4.6.2.1 (Containment Spray) from 3 days to 7 days and the 

STI from 92 days to 184 days with staggered testing;
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" The AOT for TS 3/4.6.2.3 (Reactor Containment Fan Coolers) from 3 days to 7 
days and the STI from 31 days to 92 days; 

"* The AOT for TS 3.7.3 (Component Cooling Water) from 3 days to 7 days; and 

"* The AOT for TS 3/4.7.7 (Control Room Heating, Ventilation, and Air 
Conditioning [HVAC]) for the second inoperable train from 24 hours to 72 
hours in Modes I to 4 and the STI from 31 days to 92 days.  

The remaining four of the five proposed TS changes to the AOTs and STIs were 
not specifically modeled in the PSA, but had little or no impact on risk. The 
staff performed a qualitative risk-based analysis on these proposed changes.  
The amendments change the following: 

"* The AOT for TS 3.4.2.2 (Pressurizer Safety Valves) from 15 minutes to 1 
hour; 

"* The STI for TS 4.7.13 (Area Temperature Monitoring) from 12 hours to 24 
hours; 

"* The AOT for 3.7.1.1. (Steam Generator Safety Relief Valves) from 4 hours to 
24 hours; and 

"* The AOT for TS 3.6.3 (Containment Isolation) from 4 hours to 24 hours.  

The proposed change for the STI for TS 4.6.1.7 (Containment Ventilation) from 
31 days to 92 days has been denied by the staff, because of inadequate 
justification.  

Additionally, the staff has approved six relief requests, which consisted of 
Pump Relief Request Numbers 11 (Unit 1) and 10 (Unit 2) to test the residual 
heat removal (RHR) pumps once every six months, Pump Relief Request Numbers 12 
(Unit 1) and 11 (Unit 2) to test the containment spray (CS) pumps once every 
six months, and Valve Relief Request Numbers 54 (Unit 1) and 50 (Unit 2) to 
test the RHR pump discharge check valves and RHR minimum-flow check valves 
once every six months.  

The staff cautions that you should be constantly aware of any changes to the 
assessment methodology, assessment results, or modifications to the technical 
specifications (e.g., changes under the new restructured technical 
specification program or other changes that conflict with the staff's 
assumptions or basis) that could adversely impact the conclusions of the 
staff's safety evaluation.  

2.0 EVALUATION 

2.1 Background 

HL&P completed the South Texas Probabilistic Safety Assessment (PSA) in May 
1989 and submitted it to the NRC. The results of a review of the internal
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events and fire analysis portions of the PSA by Sandia National Laboratories 
is contained in NUREG/CR-5606, "A Review of the South Texas Project 
Probabilistic Safety Analysis for Accident Frequency Estimates and Containment 
Binning" dated January 21, 1992. Review of the external events portion is 
contained in a safety evaluation dated August 31, 1993. The Level 1 models 
and results for both internal and external events were updated in this 
examination to incorporate technical insights from (1) NRC and Sandia National 
Laboratory reviews, (2) revised analysis of fire and interfacing systems LOCA 
scenarios from that review, (3) plant changes that were made since the STP 
Level 1 PSA was completed, (4) some plant-specific data on initiating event 
frequencies, and (5) other model changes deemed to be technically appropriate.  

South Texas Units I and 2 is in a unique position in that it has three 
electrically independent and physically separate safety trains. The current 
STP technical specifications are generally based on the Standard Westinghouse 
Technical Specifications which were developed for Westinghouse two-train 
designs that preceded STP. The current technical specifications have resulted 
in increased surveillance and preventive maintenance requirements without the 
benefits of increased outage times. Based on the results of the PSA, the 
licensee has determined that extensions of certain AOTs and STIs will allow 
acceptable maintenance and surveillance durations necessary for the added 
equipment of the three-train design while keeping risk to an acceptably low 
level. The proposed AOT changes will provide additional flexibility to 
perform unplanned corrective maintenance, however, the licensee does not plan 
to increase scheduled maintenance durations. As a result of recent changes to 
the planned maintenance schedule, the unavailability of equipment due to 
planned maintenance is expected to decrease. The changes that would result 
include the proposed increases in AOTs and STIs as well as accompanying 
changes to the planned maintenance program to effect a risk optimization and a 
more balanced planned maintenance program. The net risk impact of all these 
changes is relatively small.  

The licensee proposed ten changes to the technical specifications which are 
based on changes to the core damage frequency as calculated using the PSA.  
These are discussed in Section 2.2. In addition, the licensee has proposed 
five changes to the AOTs and STIs which are not specifically modeled in the 
PSA, but also have little or no impact on risk. These proposed changes are 
discussed in Section 2.3. Section 2.4 contains the review of the six relief 
requests submitted as a result of two of the proposed TS changes.  

2.2 Quantification of System Technical Specification Chanqes 

The basis for the staff conclusions regarding the HL&P quantitative analyses 
are described in the technical evaluation (Attachment 1), as supported by 
confirmatory analyses and an assessment of the probabilistic analysis methods 
prepared by the Brookhaven National Laboratory (Attachment 2).  

In forming its conclusions (see Table 1; Attachment 3), the staff considered 
the quantitative analyses in light of deterministic considerations and 
operational experience. For the essential chilled water (ECW) system, the
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staff concluded that the AOT should not be relaxed because of the relatively 
high risk impact due to the many systems supported by the ECW system. For the 
7 proposed AOT relaxations to 10 days, the staff limited the relaxations to 7 
days. The 1-day limit restricts the possibilities of experiencing unpredicted 
overlapping component outages in accordance with the weekly (7 days) rolling 
maintenance schedule. As conditions for approval, selected cross-train and 
staggered testing requirements were added to qualitatively enhance overall 
system reliability. The balance of the risk-based changes have been accepted 
as proposed by the licensee. Based on the accepted changes, estimated average 
annual core damage frequencies (AACDF) were re-calculated; these estimates are 
presented in the right side column of Table 1 (Attachment 3).  

The quantitative basis for the accepted technical specification changes is 
that the related increases in conditional core damage frequency (CCDF) for 
train combination outages and in the AACDF are very small. In considering the 
issue of rolling maintenance, the staff notes that the base-case AACDF 
estimate of 4.6E-5 per reactor-year does not include the impact of preventive 
maintenance. Rolling maintenance for specific systems during a given week (a 
7 day AOT) could result in some increase in the CCDF estimate; however, this 
increase is expected to result in a CCDF ratio of less than a normalized 
factor of two in a given week and less than about a 20 percent increase over a 
24 week cycle.  

The staff concludes that, with the minor changes to the proposed increases in 
the AOTs or STIs reflected in Table 1, the resulting change in the core damage 
frequency is acceptably small. Furthermore, these technical specification 
changes represent appropriate consideration of the unique three-train 
configuration of the South Texas plant design, such that the overall risk of 
plant operation is comparable to that of the typical design of other plants.  
This evaluation also reflects appropriate consideration for the uncertainty in 
the analysis methods and the application of plant-specific design and 
operational information. The staff concludes that the quantitative basis for 
the technical specification changes and relief requests listed in Table 1 
(Attachment 3), in conjunction with the deterministic factors considered 
herein (i.e., three electrically independent and physically separate safety 
trains, and the fact that the single failure of an active component typically 
results in a safety configuration with at least as great a degree of 
redundancy, and therefore general safety level, as other pressurized water 
reactors without such single active failures), is acceptable.  

2.3 Assessments Not Requiring Quantification 

The following proposed technical specifications are not specifically addressed 
in the PSA because they play an insignificant role in mitigating core damage.  
None of the proposed AOTs or STIs result in an increase in system 
unavailability as modeled in the PSA. Therefore, the impacts of the requested 
changes, when viewed individually and in combination are not expected to 
significantly affect the safety margin. Only a qualitative risk-based 
analysis was made for these TS changes. This analysis is similar to the
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system level evaluations of the PSA-based TS changes, but without the 
numerical estimates of changes in system unavailability.  

2.3.1 Pressurizer Safety Valves 

Technical Specification 3.4.2.2 requires all safety valves to be operable with 
a lift pressure of 2485 psig + 1%. If one valve is found inoperable, the 
inoperable valve must be restored within 15 minutes or the plant must be in 
hot shutdown within the following 6 hours. The proposed change would increase 
the allowed outage time from 15 minutes to one hour.  

Maintenance on these valves requires the plant to be shut down since it is not 
possible to take a safety valve out of service for maintenance while at power.  
Therefore, valve maintenance is not modeled in the PSA since the risk of core 
damage is eliminated by the shutdown requirement. The licensee has determined 
that 15 minutes is too short to permit an orderly investigation and 
confirmation of the problem prior to a requirement to take action that 
disturbs the plant. However, an AOT of 1 hour provides time for initial 
diagnostics to confirm the need for valve repairs prior to initiating a forced 
plant shutdown.  

The major impact of the proposed extension is a slightly reduced ability to 
respond to an ATWS. In its safety evaluation dated January 21, 1992, the 
staff accepted the licensee's determination that three of three pressurizer 
safety valves or both pressurizer power-operated relief valves (PORVs) and one 
safety valve can effectively minimize the overpressure expected in the primary 
system in the early part of an ATWS. Therefore, if the PORVs are available, 
failure of one safety valve does not increase the likelihood of an initiating 
event. In addition, the average annual core damage frequency (CDF) due to 
ATWS is approximately 1.5 percent of the total CDF reported in the Level 2 
PSA. Because the ATWS contribution is so small, the proposed change would not 
significantly impact the CDF. The other concern is that a valve could 
inadvertently open. This could result in a plant trip which places the plant 
in a positive situation from a risk perspective. Based on the fact that 
allowing one pressurizer safety valve to be inoperable for one hour has an 
insignificant impact on core damage, this change is acceptable.  

2.3.2 Area Temperature Monitoring 

Technical Specification Surveillance Requirement 4.7.13 requires the 
temperature in each of the areas shown in Table 3.7-3 to be measured at least 
once per 12 hours to determine whether temperatures are within the specified 
limit. The area temperature limitations ensure that safety-related equipment 
will not be subjected to temperatures in excess of their environmental 
qualification temperatures, which can lead to degraded equipment and loss of 
operability. The temperature limits include an allowance for instrument error 
of +/-3 degrees F. The licensee has proposed extending the surveillance test 
interval from 12 to 24 hours.



-7-

The areas shown in Table 3.7-3 are areas requiring temperature monitoring.  
The areas numbered 1, 2, 3, and 12 are the relay room, switch gear rooms, 
electrical penetration spaces and the qualified display processing system 
rooms, respectively, located in the electrical auxiliary building (EAB). The 
number 4 area is the safety injection and containment spray pump cubicles 
located in the fuel handling building (FHB). The areas numbered 5, 6, 7, and 
8 are the component cooling water pump cubicles, the centrifugal charging pump 
cubicles, the hydrogen analyzer room, and the boric acid transfer pump 
cubicles, respectively, located in the mechanical auxiliary building (MAB).  
Since the heat loads in these areas are constant during normal operation, a 
heat rise would indicate an increase in heat load or a decrease in heat 
removal capacity, specifically, a failure of the HVAC system. The loss of the 
essential chilled water system, which provides cooling for each of these 
areas, or the loss of HVAC fans and dampers, could lead to a failure of the 
HVAC system causing a decrease in heat removal capacity and subsequent 
temperature rise.  

For example, the EAB HVAC system consists of emergency chilled water (ECH) and 
EAB HVAC fans. During normal operation, two of the three EAB HVAC trains are 
in operation. Upon loss of either an ECH train or a fan train, an alarm 
sounds in the control room to alert the operators. If one of the three trains 
of the ECH system is inoperable, TS 3/4.7.14 requires that three trains must 
be restored within 72 hours.  

The PSA does not specifically model manual recording of temperatures as 
required by this surveillance. The EAB HVAC system is divided into three PSA 
system models and five event tree top events. The three systems are ECH, 
fans, and dampers. In evaluating the operator's response to loss of EAB HVAC, 
no credit was assumed for the local room temperature reading covered by this 
technical specification. Thus, the surveillance interval has no impact on 
initiating event frequencies.  

The PSA assumes that these room temperatures are maintained by having a 
minimum 450 tons of chilled water capacity (the capacity of one HVAC train) 
and one train of fans. The licensee presented an analysis in the PSA of the 
EAB heatup with one closed loop of EAB HVAC operating. The analysis 
demonstrates that the use of EAB HVAC in this configuration will be effective 
in preventing components in the EAB from overheating. The analysis showed 
that the average maximum temperature that would result from the use of one 
train of HVAC operable with 450-ton chiller capacity is 95 degrees. The 
maximum allowed temperatures given in TS Table 3.7-3 are all greater than 95 
degrees except for the relay room and switchgear rooms which are 78 and 85 
degrees, respectively. Since a temperature of 95 degrees requires two trains 
of HVAC to be out of service, it can be assumed that the operators would be 
aware of decreased heat removal capability before the TS temperature limits 
are reached by alarms in the control room. More recently, the licensee found 
that only 300 tons of capacity is needed to maintain nominal temperatures 
during normal operations. Based on the fact that the operators would be 
alerted if any of the chillers or fans become inoperable, the assumption used 
in the PSA that the temperatures in the EAB are not exceeded is acceptable.
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The other areas cooled by the essential chilled water system have similar 
characteristics, although system requirements and values are different. In 
any event, no credit is assumed for the local room temperature reading covered 
by this technical specification, and the surveillance interval has no impact 
on any initiating event frequencies.  

The areas numbered 9, 10 and 11 (the standby diesel generator rooms in the 
diesel generator building, essential cooling water pump rooms in the essential 
cooling water intake structure, and the isolation valve cubicles, 
respectively) are not cooled by the essential chilled water system. These 
areas are cooled by forced outside air (fans). These areas do not require the 
special cooling as the other areas shown on Table 3.7-3 since these areas are 
generally exposed to ambient temperature conditions and are designed for this 
type of service.  

In addition, the revised STI still requires someone to physically enter each 
room daily. Therefore, increasing the surveillance interval from 12 hours to 
24 hours will provide adequate assurance that the temperature limits are being 
maintained and is acceptable.  

(Although not related to this amendment, the staff has recommended replacing 
this technical specification (as outlined in the South Texas Project Technical 
Specifications) during its restructured technical specification program 
(NUREG-1431). The staff has recommended a programmatic method to ensure area 
temperature monitoring is effective and appropriate temperatures are 
maintained).  

2.3.3 Steam Generator Safety Relief Valves 

Technical Specification 3.7.1.1 requires that all five steam generator safety 
valves be operable with lift settings as specified in TS Table 3.7-2. With 
one or more main steam line safety valves inoperable, operation in Modes 1, 2, 
and 3 may continue provided within 4 hours, the inoperable valve is restored 
to operable status or the power range neutron high flux setpoint is reduced.  
The licensee has proposed increasing the allowed outage time to 24 hours prior 
to changing the high flux trip setpoint or shutting down the plant.  

The licensee did not model safety valve maintenance in its PSA, but determined 
that only one of five safety valves and one PORV are required to open for 
steam generator overpressure protection. The staff accepted this finding in 
its January 21, 1992, safety evaluation. Therefore, the failure of a single 
valve to lift on demand does not increase the likelihood of core damage.  
Inadvertent operation of a safety valve could result in a plant trip in which 
case the plant would be shut down. Because the PSA has determined that only 
one safety valve is required for overpressure protection, increasing the AOT 
from 4 to 24 hours will not significantly decrease the safety margin and is 
therefore acceptable.
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2.3.4 Containment Isolation System 

Technical Specification 3.6.3 requires all containment isolation valves to be 
operable in Modes 1, 2, 3, and 4. With one or more isolation valves 
inoperable, the TS requires at least one isolation valve be operable in each 
affected penetration that is open and restoration of the valve(s) within 4 
hours; isolation of the penetration by a deactivated valve or closed manual 
valve within 4 hours; or plant shutdown. The licensee has proposed increasing 
the AOT from 4 hours to 24 hours.  

The licensee stated that the majority of valve failures cannot be restored 
within 4 hours and the required plant shutdown represents an unnecessary plant 
transient. However, the technical specifications allow for the affected 
penetration to be isolated by a deactivated automatic valve or a closed manual 
valve in lieu of shutting down the plant. Therefore, valve maintenance will 
not necessarily result in a plant transient. It is for this reason that the 
PSA assumes that isolation valve maintenance puts the plant in a successful 
state from a risk perspective because the line is isolated. It can be 
inferred from this that the licensee plans to perform all maintenance with the 
line isolated by an additional closed valve, in which case the original 
specification is met and an amendment is not required.  

The staff has evaluated the impact on CDF of containment isolation system 
failures. Failure of the containment isolation system (CIS) has the potential 
to damage the core because a lower containment back pressure could result in 
degradation of core cooling. Based on the licensee's response to the staff's 
questions, the staff accepted in the January 21, 1992, SE the licensee's 
statement that, with the failure of the CIS, the peak clad temperature will 
increase to a temperature of not more than 2510°F. Because the zirconium 
phase transition temperature is about 2900 0 F, beyond which a core damage will 
be most likely, the staff agreed that successful operation of the low head 
safety injection system with the failure of the CIS will not result in a 
severe core damage event. Therefore, maintenance on containment isolation 
valves does not adversely impact CDF and the increase in the AOT from 4 to 24 
hours is acceptable.  

2.3.5 Containment Ventilation 

Technical Specification 4.6.1.7 requires both 18-inch supplementary 
containment purge supply and exhaust isolation valves to be operable and 
closed to the maximum extent practicable in Modes 1, 2, 3, and 4. At least 
once per 31 days, each supply and exhaust isolation valve shall be verified 
open or closed in accordance with the TS. The licensee proposes to decrease 
the surveillance test frequency from monthly to quarterly.  

The function of containment ventilation does not relate to core damage risk 
and therefore, increasing the surveillance interval does not impact CDF.  
However, containment purge isolation valves do impact risk of release. The 
staff transmitted its position regarding verification of containment isolation 
in NUREG-0737, "Clarification of TMI Action Plan Requirements" (November
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1980). Position 6 of recommendation II.E.4.2 "Containment Isolation 
Dependability" states that containment purge valves must by sealed closed and 
must be verified to be closed once every 31 days. The staff included this 
recommendation as a result of an evaluation of features needed to improve 
containment isolation dependability and has not relaxed its position since 
issuance of NUREG-0737 based on the consequences of an inadvertently open 
containment purge valve. The licensee has not demonstrated that South Texas 
has a unique design or procedures that would ensure containment isolation in 
place of the monthly surveillance and the staff has not determined that the 
monthly surveillance represents a hardship to the licensee. Therefore, the 
licensee has not provided adequate justification for the staff to approve this 
change to the technical specifications, and the staff has accordingly denied 
this portion of the license amendment application.  

2.4 Relief Requests 

2.4.1 Introduction 

Title 10 of the Code of Federal Regulations, Section 50.55a, requires that 
inservice testing (IST) of certain ASME Code Class 1, 2, and 3 pumps and 
valves be performed in accordance with Section XI of the ASME Boiler and 
Pressure Vessel Code and applicable addenda, except where alternatives are 
authorized or relief is granted by the Commission pursuant to paragraphs 
(a)(3)(i), (a)(3)(ii), or (f)(6)(i) of Section 50.55a. In order to obtain 
authorization or relief, the licensee must demonstrate that (1) the proposed 
alternatives provide an acceptable level of quality and safety, (2) compliance 
would result in hardship or unusual difficulty without a compensating increase 
in the level of quality and safety, or (3) conformance is impractical for its 
facility.  

The South Texas IST Program was developed to the 1983 Edition, Summer 1983 
Addenda, of the ASME Section XI, for the first ten-year interval of both 
Units.  

2.4.2 Background 

The following information was included in the TS change request (see ST-HL-AE
4544, "Risk Based Evaluation of Technical Specifications") for the residual 
heat removal (RHR) pumps: 

Technical Specification 4.5.6 requires each RHR loop to be 
demonstrated operable pursuant to the requirements of Specification 
4.0.5 while in Modes 1, 2, and 3. This requires each RHR pump to be 
tested on a quarterly basis. Due to the coverage afforded by the 
Low Head Safety Injection and Auxiliary Feedwater Water systems, the 
RHR system is not as important, from a risk perspective, in 
mitigating core damage and less emphasis can be placed on testing 
the RHR system at power.
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4.9.2 RESIDUAL HEAT REMOVAL SYSTEM UNAVAILABILITY 

RHR system unavailability is modeled by two top events (i.e., OC and 
RX) in the PSA. Top event OC covers the operator actions and 
hardware requirements, not including the RHR heat exchanger, to 
establish RH-R cooling. Top event RX covers the availability of the 
RHR heat exchangers [the RHR heat exchangers are used as a flow path 
during safety injection and for sump water heat removal during 
recirculation phases]. Again both top events combined represent the 
total system unavailability but no simple method exists to determine 
it. Therefore, RHR system unavailability change due to the proposed 
action is evaluated in part based on top event definitions. This 
evaluation is adequate for this application because the total impact 
on core damage frequency is covered by the plant level evaluation as 
delineated in Section 2.4.5.  

Split fraction OCA represents the likelihood that the operator 
initiates at least one of the three RHR trains when all support is 
available. The cyu-rently estimated likelihood for split fraction 
OCA is 2.564 x 10' , as published in the PSA. The estimated 
likelihood for split fraction OCA b~sed on the proposed technical 
specification changes is 2.547 x 10 . As a result, a 0.7% decrease 
is observed in OCA and no change in core damage frequency is 
observed as delineated in Section 2.4.5.  

For the RHR system, two top events are defined. Top event OC 
addresses failure to establish shutdown cooling without the presence 
of a LOCA [loss-of-coolant accident]. Top event RX addresses 
recirculation cooling after a LOCA. For shutdown cooling and for 
recirculation cooling, at least one of the three trains can provide 
adequate cooling.  

A semiannual test frequency is requested for each RHR loop, as 
indicated on the marked up copy of Technical Specification 4.5.6 in 
Appendix A.  

The following information was included in the TS change request (see ST-HL-AE
4544, "Risk Based Evaluation of Technical Specifications") for the containment 
spray (CS) pumps: 

Technical Specification 4.6.2.1 requires each CSS [containment spray 
system] loop to be demonstrated operable pursuant to the requirements of 
Specification 4.0.5 while in Modes 1, 2, 3, and 4. This requires each 
CSS pump to be tested on a quarterly basis. Due to the CSS's negligible 
impact on core damage frequency, less emphasis should be placed on 
testing.
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Two top events are defined in the PSA for CSS. For accident 
sequences that require removal of containment heat by spray, two of 
the three pump trains must be available (i.e., top event CS). For 
accident sequences that include failure of low head safety injection 
(LHSI) and high head safety injection (HHSI), one out of three pump 
trains is sufficient to inject water into the containment so that 
the RWST [refueling water storage tank] water can be transferred to 
the containment sumps (i.e., top event WI). For either condition, 
spray from one of the spray headers is sufficient.  

For the purpose of this discussion, requiring two of the three 
trains is considered appropriate in evaluating CSS unavailability.  
Split fraction CSA represents the CSS unavailability when _all 
support is available. The CSS unavailability is 4.52 x 10" , as 
published in the PSA. The estimated likelihood for split fraction 
CSA based op the proposed technical specification change is 
6.797 x 10- . As a result, a 50.3% increase is observed in CSS 
unavailability with no impact on core damage frequency. Furthermore, no 
significant impact on containment release categories is expected due to 
this change in CSS unavailability.  

For CSS, two top events are defined. For accident sequences that 
require removal of containment heat by spray, two of the three pump 
trains must be available. For accident sequences that include 
failure of the low head safety injection (LHSI) and high head safety 
injection (HHSI), one out of three pump trains is sufficient to 
inject water into the containment so that the RWST water can be 
transferred to the containment sumps. For both conditions, spray 
from one of the spray headers is sufficient.  

2.4.3 Relief Requests RR-11 (Unit 1) and RR-10 (Unit 2) 

For the RHR pumps, the licensee has requested relief from the inservice 
testing requirements of IWP-3400(a) which requires that each pump be tested 
nominally every three months during normal plant operation, with this testing 
being maintained during shutdown periods, if practical.  

2.4.3.1 Licensee's Basis for Requesting Relief 

The licensee stated "STPEGS has three RHR pump trains used only for long-term 
cooldown events following auxiliary feedwater operation. The RHR system does 
not serve the LHSI function as they are required to do in standard plants.  
For these reasons, the STPEGS RHR system is not critical to immediate accident 
mitigation.  

Since the RHR system has a negligible impact on core damage frequency, less 
emphasis can be placed on testing the RHR system at power (see ST-HL-AE-4544, 
"Risk-Based Evaluation of Technical Specifications")."
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2.4.3.2 Alternative Testing 

The licensee proposed "Inservice tests will be run on each pump nominally 
every 6 months during normal plant operations. This test frequency will be 
maintained during shutdown periods if it can reasonably be accomplished." 

2.4.3.3 Evaluation 

STPEGS is unique in the design of the RHR system. Whereas two trains are 
normally installed for redundancy to ensure the availability of at least one 
train, STPEGS has three trains of RHR. The referenced analysis was reviewed 
by the NRC with the assistance of Brookhaven National Laboratory (BNL) to 
check the licensee's 3-train analysis for the percent change in system 
unavailability and core damage frequency (Section 2.2). The results of the 
review indicated that the licensee's proposed changes in the RHR pumps 
surveillance interval represent an insignificant change in system 
unavailability and no change in core damage frequency. Therefore, the 
alternative testing frequency for the IST requirements will provide an 
essentially equivalent level of safety for these pumps.  

2.4.3.4 Conclusion 

Testing the RHR pumps once every six months in lieu of once every three months 
is authorized pursuant to 10 CFR 50.55(a)(3)(i) based on the proposed 
alternative providing an acceptable level of quality and safety.  

2.4.4 Relief Requests RR-12 (Unit 1) and RR-11 (Unit 2) 

For the containment spray (CS) pumps, the licensee has requested relief from 
the inservice testing requirements of IWP-3400(a) which requires that each 
pump be tested nominally every three months during normal plant operation, 
with this testing being maintained during shutdown periods, if practical.  

2.4.4.1 Licensee's Basis for Requesting Relief 

The licensee stated "STPEGS has three CS pump trains used for protecting 
containment integrity following a core damage event [and] for other events 
where radiological release is postulated. Due to the CS's negligible impact 
on core damage frequency and large early release frequency, less emphasis 
should be placed on testing (see ST-HL-AE-4544, "Risk-Based Evaluation of 
Technical Specifications")." 

2.4.4.2 Alternative Testing 

The licensee proposed "Inservice tests will be run on each pump nominally 
every 6 months during normal plant operations. This test frequency will be 
maintained during shutdown periods if it can reasonably be accomplished."
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2.4.4.3 Evaluation 

STPEGS is unique in the design of the CS system. Whereas two trains are 
normally installed for redundancy to ensure the availability of at least one 
train, STPEGS has three trains of CS. The referenced analysis was reviewed by 
the NRC with the assistance of Brookhaven National Laboratory (BNL) to compare 
the 3-train system to a 2-train system for the percent change in system 
unavailability and core damage frequency (Section 2.2). The results of the 
review indicated that though the licensee's proposed changes in the CS pumps 
surveillance interval represent an increase in system unavailability, the base 
values remain below 6.55E-03 which is an acceptable level for unavailability.  
Additionally, the results indicate no change in core damage frequency.  
Therefore, the alternative testing frequency for the IST requirements will 
provide an essentially equivalent level of safety for these pumps.  

2.4.4.4 Conclusion 

Testing the CS pumps once every six months in lieu of once every three months 
is authorized pursuant to 10 CFR 50.55(a)(3)(i) based on the proposed 
alternative providing an acceptable level of quality and safety.  

2.4.5 Relief Requests RR-54 (Unit 1) and RR-50 (Unit 2) 

For the RHR pump discharge check valves and the RHR pump minimum-flow check 
valves, the licensee requests relief from the requirements of IWV-3521 which 
states that check valves be exercised at least once every three months, except 
as provided by IWV-3522 which allows that check valves may be exercised during 
cold shutdown conditions when it is impractical to exercise during power 
operations. (NOTE: The relief requests references IWV-3411 in error.) 

2.4.5.1 Licensee's Basis for Requesting Relief 

The licensee stated "STPEGS has three RHR pump trains used only for long-term 
cooldown events following auxiliary feedwater operation. The RHR system does 
not serve the LHSI [low head safety injection] function as they are required 
to do in standard plants. For these reasons, the STPEGS RHR system is not 
critical to immediate accident mitigation.  

Since the RHR system has a negligible impact on core damage frequency, less 
emphasis can be placed on testing the RHR system at power (see ST-HL-AE-4544, 
"Risk-Based Evaluation of Technical Specifications")." 

2.4.5.2 Alternative Testing 

The licensee proposed "The RHR Pump Discharge Check Valves (RH-0065A, B, and 
C) and RHR Pump Miniflow Check Valves (RH-0068A, B, and C) will be stroked 
during each pump inservice test which will be performed nominally every 6 
months during normal plant operations. This test frequency will be maintained 
during shutdown periods if it can reasonably be accomplished."
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2.4.5.3 Evaluation 

STPEGS is unique in the design of the RHR system. Whereas two trains are 
normally installed for redundancy to ensure the availability of at least one 
train, STPEGS has three trains of RHR. The referenced analysis was reviewed 
by the NRC with the assistance of Brookhaven National Laboratory (BNL) to 
compare the 3-train system to a 2-train system for the percent change in 
system unavailability and core damage frequency (Section 2.2). The results of 
the review indicated that the licensee's proposed changes in the RHR system 
check valves surveillance interval represent an insignificant change in system 
unavailability and no change in core damage frequency. Additionally, the Code 
includes provisions that allow test intervals for valves to be extended to 
cold shutdown where conditions prohibit testing at power conditions. Although 
this situation does not present an impractical condition, the extension of the 
testing interval will be similar to a cold shutdown test interval as allowed 
for other valves. Therefore, the alternative testing frequency for the IST 
requirements will provide an essentially equivalent level of safety for these 
valves. This will also allow the valves to be tested currently with the RHR 
pump tests discussed in RR-11/10 above.  

2.4.5.4 Conclusion 

Testing the RHR pump discharge check valves and RHR pump minimum-flow check 
valves once every six months in lieu of once every three months is authorized 
pursuant to 10 CFR 50.55(a)(3)(i) based on the proposed alternative providing 
an acceptable level of quality and safety.  

2.4.6 Conclusion 

The staff concludes that the relief requests as evaluated by this SE will 
provide reasonable assurance of the operational readiness of the applicable 
pumps and valves to perform their safety-related functions. The staff has 
determined that authorizing the alternatives pursuant to 10 CFR 50.55a 
(a)(3)(i) is authorized by law and will not endanger life or property, or the 
common defense and security and is otherwise in the public interest.  

3.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Texas State official was 
notified of the proposed issuance of the amendment. The State official had no 
comments.  

4.0 ENVIRONMENTAL CONSIDERATION 

The amendments change a requirement with respect to installation or use of a 
facility component located within the restricted area as defined in 
10 CFR Part 20 and changes surveillance requirements. The NRC staff has 

determined that the amendment involves no significant increase in the amounts, 

and no significant change in the types, of any effluents that may be released 

offsite, and that there is no significant increase in individual or cumulative
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occupational radiation exposure. The Commission has previously issued a 
proposed finding that the amendment involves no significant hazards 
consideration, and there has been no public comment on such finding (55 FR 
10535). Accordingly, the amendment meets the eligibility criteria for 
categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 
51.22(b) no environmental impact statement or environmental assessment need be 
prepared in connection with the issuance of the amendments.  

5.0 CONCLUSION 

The Commission has concluded, based on the considerations discussed above, 
that: (1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, (2) such 
activities will be conducted in compliance with the Commission's regulations, 
and (3) the issuance of the amendment will not be inimical to the common 
defense and security or to the health and safety of the public.  
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EVALUATION OF LICENSEE'S REQUESTED PSA-BASED CHANGES TO SOUTH TEXAS PROJECT 
TECHNICAL SPECIFICATIONS 

1.0 Background 

Houston Lighting & Power (HL&P) submitted a license amendment to modify the 
Technical Specifications (TS) of the South Texas Project (STP) Electric 
Generating Station plants on February 1, 1990 (Ref. 1). This amendment 
proposed changes (relaxations only) to 22 individual Technical Specifications 
and is based on Probabilistic Safety Assessment (PSA) analyses of the impact 
of proposed changes to plant risk (e.g., core damage frequency).  
Subsequently, the licensee issued two letters (Ref. 2 and 3) to USNRC, 
withdrawing six of the 22 TS changes proposed in its February 1, 1990 
submittal, as it realized an unacceptable level of risk increase due to some 
of the proposed TS changes.  

Due to limited availability of probabilistic review resources, the staff 
initiated a review of these TS changes during May 1992, and the Office of 
Nuclear Regulatory Research was requested to assist NRR with this review. As 
part of the overall review of these TS changes, the Office of Nuclear Reactor 
Research awarded a contract to Brookhaven National Laboratory to review the 
risk significance of the licensee's requested TS changes, including the 
adequacy of the methods, assumptions, and data used by the licensee in 
estimating the risk significance of the requested TS changes.  

The STP facility consists of two units of Westinghouse-designed pressurized 
water reactors (PWRs). The units have been commercially operated by HL&P 
since August 1988 and June 1989. The plants were designed and licensed to 
operate based on a concept of three electrically independent and physically 
separated safety trains which will be used in preventing a core damage event 
following a transient or LOCA event. The current STP TS are based on the 
standard Westinghouse Technical Specifications which were developed for a 
Westinghouse two-train plant. Due to limited resources (both personnel 
resources and operating funds) in the operations and maintenance group of the 
STP facility, the licensee decided to propose changes to the current TS that 
were issued as part of the operating license (OL) and subsequently amended 
this request. The proposed changes primarily consist of extending allowed 
outage times (AOTs) and Surveillance Test Intervals (STIs) to take credit for 
the added safety resulting from the additional third train and other design 
features. Examples of these design features include the low head safety 
injection (LHSI) system (instead of the traditional RHR system which is used 
as a decay heat removal system for the only case of an intact reactor primary 
system) and the Technical Support Center (TSC) system (a backup diesel 
generator (DG) power source to the positive displacement pump system (PDPS)).  

The risk-based analyses of STP TS modifications were performed by the licensee 
using the STP PSA which was completed by its contractor, Pickard, Lowe, & 
Garrick (PLG) in May 1989 (Ref. 4). This version of the STP PSA was reviewed 
by the staff with the help of Sandia National Laboratories (SNL). The 
evaluation findings of this review were documented in NUREG/CR-5606 (Ref. 5).
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The STP PSA was performed using the RISKMAN Computer Code package developed by 
PLG, Inc. (Ref. 6). The review of the STP PSA did not involve a 
requantification type evaluation using the RISKMAN Computer Code. Rather, the 
review focussed on the process by which various models, data, and modeling 
assumptions were performed, and accordingly evaluation findings were developed 
and documented in Ref. 5. In parallel with the staff's review of the PSA, the 
licensee proceeded to develop a submittal for an Individual Plant Examination 
(IPE) of the STP facility (in response to Generic Letter 88-20) based on 
review findings of the 1989 version of the PSA. Subsequently, the licensee 
submitted the STP IPE for the staff's review during the month of September 
1993 (Ref.. 7). The risk information developed in support of the IPE covers 
both Level I and Level 2 and other critical evaluations related to decay heat 
removal (DHR) problems and containment performance improvement (CPI) problems.  
The Level I portion of the IPE (referred to as a logical combination of front
end analysis, human reliability analysis, and DHR problem analysis) has been 
performed to include the staff's review findings of the 1989 version of the 
PSA and new information on core cooling success criteria (primarily the 
success criteria for the Essential Chilled Water system). Thus, the revised 
core damage frequency (CDF) for the STP facility is modestly different than 
the original PSA model. The core damage frequency estimated in the IPE 
submittal (about 4.6 E-5 per RY) is about a factor of 4 lower compared to the 
estimate presented in the May 1989 analysis.  

Although the original TS change submittal was based on its 1989 version of the 
PSA, BNL's evaluation of the licensee's requested STP TS changes was based on 
a Level 1 RISKMAN model which is based on the Level 1 portion of the IPE PSA 
model and other refined models for the support system initiating events.  

2.0 Overall Review Process 

Following initiation of the STP TS-change review submittal, technical contact 
was maintained with the STP staff and the PLG staff to obtain necessary 
information for review of the TS analyses. The review was initiated with the 
original submittal (Ref. 1) and other related documents (Ref.2 thru Ref. 6).  
Based on an initial review of this TS change submittal, the BNL staff visited 
the STP facility on July 23, 1992 (Ref. 8), to familiarize itself with 
operational features of the STP design and to obtain a full understanding of 
critical information related to testing and maintenance (T&M) activities. The 
staff then issued a first request for additional information (RAI) to the 
licensee (Ref. 9). The licensee provided its responses to the above RAI on 
November 11, 1992 (Ref. 10). It also provided an earlier version of the 
RISKMAN model (ref. 7) needed to perform quantitative analyses of the 
licensee's requested TS changes, and an upgraded version of the IPE (RISKMAN) 
model at a later time. Subsequently, on December 7, 1992, the staff and the 
BNL staff performed an audit of the licensee's RISKMAN calculations at the STP 
site (Ref. 11) in order to understand the details of the RISKMAN 
quantification process. During the audit review, the BNL staff was also 
provided by the STP staff with additional TS evaluation results using the IPE 
model. With the information gathered through the first RAI process, and an 
onsite audit review process, the staff and BNL developed a second set of RAI 
to complete the review of the requested TS changes. The second set of RAI
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focussed on the modeling adequacy of the licensee's T&M practices and the 
results of appropriate sensitivity and/or uncertainty analyses. This second 
set of RAI was issued to the licensee on May 19, 1993 (Ref. 12). The licensee 

provided its responses (a three volume report) to the above RAI on August 16, 

1993 (Ref. 13). Additional responses were also provided by the licensee to 

the staff on November 5, 1993 (Ref. 14). BNL completed a review of these 

responses (Ref. 13 and 14), developed a draft Technical Evaluation Report 
(TER) and submitted it to the staff on November 9, 1993 (Ref. 15). The staff 
provided its comments on BNL's draft TER, and BNL submitted a final TER to the 

staff on December 10, 1993. A summary of staff's evaluation findings related 

to the requested TS-changes is provided below: 

3.0 Evaluation Findings 

Of the 22 proposed TS system changes in the original submittal (Ref. 1), 6 
were withdrawn by HL&P. A list of the remaining 16 TS changes is presented in 

Table 1. Of this group of 16 TS changes, quantitative evaluations were 
performed in support of 11 of them using the Level 1 portion of the PSA model 
of the plant.  

The TS changes being requested by HL&P are related to two types of changes: 

a) extending the allowed outage time (AOT) for a single train failure 
(e.g., from a current limit of 3 days to 10 days), 

b) extending the surveillance test intervals (e.g., from 31 days 
(monthly) to 92 days (quarterly)).  

The staff has reviewed the licensee's submittals provided as part of Ref. 1, 

2, 3, 10, 13, 14 and the BNL TER. The staff's specific evaluation findings 
are provided below: 

3.1 TS-Change Quantification Approach by the Licensee 

The HL&P submittal for TS changes is applicable to both units of the STP 
facility. In the probabilistic analyses presented, these two units are 
not treated separately. Neither any interdependencies nor cross

connections are addressed since they do not exist. The licensee made 
use of recently developed IPE models for the STP facility along with 
some PSA modifications to quantify the impact of changes of requested 
AOTs and STIs. As part of this PSA application activity, it made use of 
both STP-specific data and generic data on train-related maintenance 
outage events and test-related failures as documented in Ref. 2-2 and 
2-7 of Ref. 12. The RISKMAN code, Version 3.08, was used as part of the 
quantification of the impact of TS change-related parameters. The 
licensee's quantification of TS changes included STP-specific T&M 
practices, which included planned maintenance (PM) activities (per the 
maintenance rule) for many safety systems, surveillance tests (STs) for 
a few standby systems, and corrective maintenance (CMs) for all 
applicable systems. The CMs include unplanned maintenance (which is 
identified during standby system testing and PM-related testing) and
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planned (preventive) maintenance. The licensee is currently 
implementing all applicable T&M activities through a pre-planned Rolling 
Maintenance Program (RMP) which is based on a 24-week cycle maintenance 
period. Each week of the RMP, a certain combination of trains of safety 
systems is taken out of service for T&M. It has quantified the TS 
changes (both AOT and STI changes) according to the provisions 
administered by the STP-specific RMP.  

Specifically, the quantification of AOT changes included the estimation 
of the change in core damage frequency due to the revised maintenance 
duration associated with each of the requested AOT changes. The 
licensee made use of both average annual core damage frequency (AACDF) 
and conditional core damage frequency (CCDF) as the risk measures for 
the AOT-change evaluation activities. It also characterized sources of 
uncertainty affecting the quantified results of TS-changes. These 
sources include: (1) indirect effects on reactor-trips (due to 
controlled shutdown), (2) risk of controlled shutdown given an LCO 
action statement having been entered for a safety train, and (3) risk 
benefit of the potential reduction in inadvertent reactor trips 
associated with longer AOTs for some systems.  

The quantification of STI changes included the estimation of the change 
in core damage frequency due to the use of revised STIs for estimating 
(1) demand failures that could occur during testing, and time-related 
standby failures, (2) unavailability due to test realignments, and (3) 
unavailability due to test-related CM. The licensee made use of AACDF 
as the risk measure for the STI-change evaluation activities. It also 
characterized sources of uncertainty affecting the quantified results of 
TS-changes. These sources include: (1) the risk due to not testing 
train-related components for a prolonged period associated with the 
requested STI change, and (2) the risk due to test-caused component 
degradation of the trains for which the RMP-based PM is not implemented 
(e.g., the LHSI trains and the DG trains).  

The staff finds the licensee's overall TS-change evaluation approach to 
be acceptable. It also finds that two items were not addressed by the 
licensee as part of the TS-change quantification process. These two 
items are changes in post-T&M errors associated with the change in AOTs, 
and the need for revised testing procedures and/or improved T&M-related 
training, if any, to accommodate the requested TS-changes, and the 
impact of these on the AACDF. The licensee should address these two 
items as part of its future "Living PSA" (LPSA) program 

3.2 BNL's Evaluation Process 

The overall review objective was to obtain the overall risk impact of 
the proposed changes in AOTs and STIs for all applicable systems (a 
total of 9 systems) at the STP facility. This included a detailed 
review and evaluation of the proposed 11 individual TS changes and 
performance of a selected number of independent quantitative 
calculations using the industry-developed RISKMAN code package (Version 
3.08). The review also developed two risk measures (the AACDF and the
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CCDF) that should be used in evaluating the significance of the 
quantitative impact of the proposed changes. As part of the licensee's 
methodology evaluation, BNL made use of related research work and 
results performed as part of Ref. 16,,17, 18 and 19. These referenced 
reports were also used as part of its quantitative evaluation of the TS 
changes.  

BNL's review of the STP submittal was focussed on TS changes for which 
quantitative assessments were presented (that is, 11 individual TS 
changes) by the licensee in its submittals. The 11 TS changes were 
found by the licensee to have a noticeable impact on operability of the 
systems that are needed in preventing a core damage event following a 
postulated LOCA or an anticipated transient event. Thus, the Level I 

portion of the STP PSA model was used by BNL for reviewing and 
evaluating the technical analyses and results presented in the 
licensee's submittal. The staff notes that, for the TS-change 
evaluation purposes, the BNL review team basically accepted the version 
of the STP PSA that was made available to them by the licensee. BNL 
recognized that the PSA version provided for the TS review team has 
incorporated previous staff review findings documented in Ref. 5. In 
addition to the above, many selected aspects of the PSA that directly 
affect the TS analyses were evaluated. This additional evaluation 
finding resulted in two rounds of RAIs. BNL also conducted one audit 
review of the licensee's RISKMAN TS-related calculations at the STP 
facility. The licensee's three sets of responses to two rounds of RAIs 
and the findings from one audit review have formed the integrated 
information source basis for the BNL's overall evaluation of the 
licensee's 11 TS changes. BNL's evaluation findings of the 11 
individual TS-changes, including their risk significance, have been 
documented in Ref. 15.  

3.3 Characterization of initially approved TS changes and bases for 
approval 

Four proposed TS changes are approved based on an insignificant increase 
in two risk measures established for the STP facility. These approved 
TS changes are individual TS changes for the RPS (4.3.1; STI change 
only), the ESFAS (4.3.2; STI change only), the AS (3.5.1; AOT change 
only), and the CRHVACS (3/4.7.7; STI only). The approved specific 
changes for each of these four TS changes are shown in Table 1. The 
bases for approval for these changes include considerations for the 
impact of an insignificant increase in conditional core damage frequency 
due to AOTs for train outage combinations and the overall increase in 
average annual CDF (AACDF). The individual impact on the conditional 
core damage frequency (CCDF) due to each AOT change and the individual 
impact on the AACDF due to each of these four TS changes are provided in 
Table 2. Other critical evaluation factors were also considered in 
approving these four TS changes. A summary of the bases for approval of 
the above four TS changes is: 

1. As part of its request for TS changes, the licensee has proposed 
to implement T&M activities for all applicable trains of TS-
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systems through a preplanned Rolling Maintenance Program (RMP) 
which includes primarily PM activities (in addition to CM 
activities to be performed on an as-needed basis) for selected 
trains of safety systems during a given week of a 24-week-based 
RMP cycle for the STP's 18 month refuel cycle. The staff notes 
that the base case AACDF estimate of 4.6E-5 per RY does not 
include the impact of PM activities. Inclusion of the impact of 
PM for applicable systems during a given week could result in a 
some level of increase in the CCDF estimate, and this increase 
should be expected to be well below IE-4 per RY in a given week.  
The staff's review of the licensee's estimated CCDF risk (Table 2) 
for the weeks during which the above trains could be taken out for 
T&M, indicates that this conditional risk will be expected to be 
lower than 1 E-4 (that is, a normalized factor less than 2).  

2. Both the licensee's estimates and BNL's estimates for the 
individual impact on the AACDF due to each of the four approved TS 
changes were reviewed. These estimates (Table 2) indicate that 
the increase due to these changes (individually) are expected to 
be lower than 1 E-4 per RY.  

3. The licensee's sensitivity analyses and results were reviewed.  
These results indicate that the increase in CCDF due to the AOT 
changes (including the approved AOT change) are expected to be 
insignificant.  

4. The variations in train failure rate associated with the increase 
in test intervals is expected to be minimal for cases of approved 
STIs (proposed STIs for RPS, ESFAS and CRHVAC). The expected 
increase in AACDF should not exceed 1 E-4. The licensee's future 
updates to the STP PSA (referred to as a living PSA) should 
include considerations for trending actual train failures and for 
validating the estimates of time-dependent train-related failures 
(standby failures and demand failures) used in the current STP T&M 
models. The staff believes that this future activity by the 
licensee is essential to keep the current level of risk (including 
the risk increase due to approved STIs for the three system 
trains) at a fairly constant level.  

3.4 A characterization of initially rejected TS changes and bases for 
rejection 

Regarding AOT requests, six proposed TS changes were initially rejected 
in their originally submitted form because of an unacceptable increase 
in both the CCDF and AACDF risk measures. Details of these rejected TS 
changes are provided in Table 2. The bases for rejection are: 

1. In Section 3.3.1 of the revised TS submittal, the licensee has 
provided the results of a sensitivity analysis related to risk 
profiles of the RMP for the STP facility. It acknowledged that a 
potential overlapping of outages of two trains of the above three 
systems due to the nature of the RMP implementation (particularly
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during the first, sixth and eleventh week of the RMP cycle) could 
result in an increase of CCDF well beyond IE-4. Thus, the 
increase in CCDF due to potential overlapping of outages of two 
trains of one of these six systems beyond a seven day period (out 
of a proposed ten day AOT period, if approved) due to unexpected 
prolonged CMs (an event of finite probability) is also expected to 
be higher than 1 E-4 per RY.  

2. The base case AACDF estimate of 4.6E-5 per RY does not include the 
impact of prolonged CMs for which the current AOT could be used 
for the above trains. Also, as part of its request for an AOT 
change, the licensee has not provided an estimate of the impact of 
the prolonged CMs (that is a full use of proposed AOTs) for these 
six system trains. On a collective basis, inclusion of the impact 
of prolonged CMs for these system trains could significantly 
increase the AACDF well above 1 E-4.  

Regarding STI change requests, one proposed STI change was initially 
rejected because of a potentially unacceptable increase in AACDF 
measure. This rejected TS change is the STI change for the RHR system 
from a 3 month interval to 6 month interval (3/4.5.6). The basis for 
rejection is: 

The variation (primarily increase) in train failure rate 
associated with the proposed increase in test interval (a 6 month 
interval) is expected to be significant. The expected increase in 
AACDF could exceed I E-4. In particular, the licensee's use of a 
linear time-dependent failure rate for the proposed 6 month test 
period as part of its risk impact of the STI change request is 
questionable and is not accepted as part of the STI change request 
for the RHRS. Absent supporting justification, the staff believes 
that use of this linear time-dependent failure rate model is valid 
only for a limited period of two months or less. However, the 
licensee's future Living PSA could be used in verifying or 
validating the use of linear time-dependent failure rate models 
for assumed longer STIs by trending actual train failures (both 
standby failures and demand failures) at the STP facility and 
validating the estimates of time-dependent train-related failures 
used in the current STP T&M models for this system. The staff 
also believes that such verification activity by the licensee 
could provide, in the future, a firmer basis for potential 
relaxation of STIs for many systems, including the RHR system.  

3.5 Case-by-Case Disposition- A characterization of alternative TS 
changes for cases of initially rejected TS changes 

The estimates for the CCDF and.AACDF measures documented in Table 2 for 
each of the initially rejected TS changes have been closely reviewed as 
part of the disposition process. Three of six rejected AOT changes 
(CVCS, CCWS, and RHRS) were further considered for approval of a limited 
extension (or relaxation) of the current AOT period by the licensee in 
the future. The staff judged that the impact of changing the AOT period
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for the three system trains (CVCS, CCWS, and RHRS) from 3 days to 7 days 
(instead of 10 days) through the provisions of the RMP should result in 
an insignificant increase in the CCDF, and the AACDF will not exceed 
1E-4. After making this judgement, the staff made a phone inquiry to 
the licensee. In response to the staff's phone RAI, the licensee 
provided a summary response (Ref. 14) related to calculations of the 
total cumulative AACDF risk of applicable systems (based on a two round 
of 24-week RMP cycles) when these systems undergo the proposed PM (using 
a maximum AOT of 7 days). A review of this summary response indicates 
that the cumulative CCDF risk due to the CCWS (only one of the three 
systems that will be subjected to PM) will be insignificant (i.e., a 
normalized factor less than 2). Thus, a final licensee's request for 
revised TS changes (extending to only 7 days instead of 10 days) for 
these three systems was submitted (Ref. 14) for immediate approval by 
the staff. The specific basis for the disposition is: 

The RMP implementation is based on a seven day cyclic period.  
During this period, a group of independent trains of various 
similar systems could be taken out of service for T&M activities.  
Thus, the licensee's future proposed use of the full 10 day AOT 
for a given CM activity for any one train of the above three 
systems could easily result in a situation of overlapping of 
outages of two trains of a similar system. The probability of 
creating this scenario beyond a seven day period (out of a 10 day 
AOT period) would be expected to be higher than that during the 
initial seven day period due to the nature of the RMP. For 
example, use of more than a 7 day AOT period could be due to the 
inadequacy of the onsite Master Part List (MPL) program as 
evidenced in the NRC's recent inspection program conducted during 
the month of April 1993.  

The other two of six initially rejected AOT changes (AOT for the ECCS 
and the ECHS) were further considered for approval of a limited 
extension of the current AOT period. Ref. 14, related to the 
calculations of the total cumulative risk of these systems, indicates 
that the cumulative CCDF risk due to the ECCS will be insignificant (a 
normalized factor less than 2). But, the cumulative risk due to the 
ECHS is found to be significantly high (a normalized factor more than 
6). Thus, a consideration for the 7 day AOT relaxation (from the 3 day 
AOT) for the ECHS is also rejected as part of the disposition process.  
Subsequently, the licensee decided to withdraw this AOT relaxation for 
the ECHS (Ref. 14).  

The current AOT period for the CRHVACS is 7 days. Therefore, the 
disposition process is not applicable for the rejected case of the 
CRHVACS.  

The only rejected STI change was further considered for approval of a 
limited extension of current STI by the licensee. The staff judged that 
the impact of changing the STI for each of the RHR system trains from 3 
months to 2 months (on a staggered basis) through the provisions of a 
revised RMP will not result in significant increase in AACDF risk, and
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the increase in AACDF will not exceed IE-4. Thus, a future licensee's 
request for revised TS change for the RHR system (staggering each train 
on a 2 month interval through the 24-week RMP cycle) along with the 
supporting calculations could be submitted for immediate approval by the 
staff. The specific basis for the disposition is: 

The variations (primarily increase) in train failure rate 
associated with a short period of STI (one or two months) is 
expected to be insignificant. Thus, the expected increase in 
AACDF will not exceed 1 E-4. The staff believes that use of a 
small linear time-dependent failure rate model for the purpose of 
estimating the risk impact of the STI change request is also valid 
for shorter STIs such as a period of two months or less. Also, 
for future STI-change requests, the licensee's future Living PSA 
could verify the use of linear time-dependent failure rates for 
any assumed longer STIs by trending actual train failures and 
validating the estimates of time-dependent train-related failures 
used in the current STP's T&M models for this system. The staff 
also believes that such verification activity by the licensee 
could provide an updated basis for a refined relaxation of STIs.  

Table 3 provides the results of the disposition process of the initially 
rejected TS changes. A summary of the final evaluation of all approved and 
altered (dispositioned) AOT and STI changes for the STP facility is provided 
in Table 4.
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4.0 Summary Evaluation and Conclusions 

As part of its PSA-use activity in regulatory compliance, the licensee 
provided for the staff's review a TS-change submittal based on a current 
probabilistic methodology used in analyzing and evaluating TS 
provisions. It made use of STP-specific T&M practices along with STP
specific T&M data particularly in the areas of corrective maintenances 
(CMs). The staff finds the licensee's overall TS-evaluation approach, 
including the use of data and employment of applicable assumptions, to 
be acceptable. In summary, a total of 22 individual TS-changes were 
submitted by the licensee for the staff's review. A total of 6 changes 
were withdrawn by the licensee. Another 5 changes were not evaluated by 
our review due to limitations of the current STP PSA models. The 
remaining 11 changes were probabilistically evaluated using the STP PSA.  

Our review concludes that a total of 4 proposed TS-changes (3 STIs and I 
AOT) are approved based on probabilistic evaluation. The remaining 7 of 
the 11 changes evaluated are not accepted as initially proposed, based 
on current licensee's TS submittals and its responses to the staff's 
RAIs. These 7 changes were further considered by the staff as part of 
the disposition process which was adopted in developing bases for a 
limited relaxation of 7 rejected changes. For 5 of the initially 7 
rejected changes, a limited relaxation of TS changes is approved by the 
staff based on the findings of the disposition process. For one system 
(CRHVACS), a limited relaxation is not applicable and is not considered.  
Finally, for one system (ECHS), a limited relaxation of current TS 
requirements is found to be unacceptable based on a disproportionate 
increase in two risk measures evaluated for the STP facility.  

As part of the TS evaluation process and the TS disposition process of 
TS-changes, the staff identified a desirability to develop a living PSA 
(LPSA) for the STP facility by the licensee. The licensee's development 
of the LPSA should include revised technical bases e.g., an updated 
human reliability analysis, as they develop in time. These bases should 
support potential relaxation of STIs for the rejected cases, refined 
relaxation of STIs, and an approach to keep the current level of risk at 
a fairly constant level. Supporting arguments for the need for a LPSA 
development have been developed and documented in Section 3.3, 3.4, and 
3.5 of this DSER.
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Table 1- A 
TS Changes

Summary Of Probabilistic 
for the STP Facility

Review status of the Licensee's Proposed

# System STP TS AOT AOT STI STI Probabilistic 
6/ Ref. No Pre. Pro. Pre. Pro. Review 

5/ 5/ 5/ 5/ Status 

1. CVCS 3.1.2.4 03D IOD N/A N/A Evaluated 
2. RPS 4.3.1 N/A N/A 62D 92D Evaluated 
3. ESFAS 4.3.2 N/A N/A 62D 92D Evaluated 
4. PSVS 3.4.2.2 15M 60M N/A N/A I/ 
5. AS 3.5.1 O1H 12H N/A N/A Evaluated 
6. ECCS 3.5.2 03D 100 N/A N/A Evaluated 
7. RHRS 3/4.5.6 03D IOD 92D 184D Evaluated 
8. CVS 4.6.1.7.4 N/A N/A 31D 92D 2/ 
9. CSS 3/4.6.2.1 03D 1OD 92D 184D 2/, 3/ 
10. RCFCS 3/4.6.2.3 03D IOD 31D 92D 2/, 3/ 
11. CIS 3.6.3 04H 24H N/A N/A 2/, 3/ 
12 SGSRVS 3.7.1.1 04H 24H N/A N/A I/ 
13. CCWS 3.7.3 03D 10D N/A N/A Evaluated 
14. CRHVACS 3/4/7.7 07D IOD 31D 92D Evaluated 4/ 
15. EABHVACS 3.7.13 N/A N/A 12H 24H 1/ 
16. ECHS 3.7.14 03D IOD N/A N/A Evaluated 

NOTE: 

I/ Either the TS-change for this system was not probabilistically eva*luated 
using the current CDF risk models and profiles, or the appropriate CDF 
risk model does not exist currently.  

2/ The TS-change for this system was not evaluated in detail due to the 
unavailability of the appropriate containment failure models including 
uncertainty evaluation models.  

3/ The TS-change for this system was not evaluated using the CDF models and 

profiles.  

4/ Only the STI change is approved (see Table 2).

Pre.

Pro. -

Current TS requirement as approved as part of operating 
license (OL) 
A requested TS-change for future amendment to the OL
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Table 1- A Summary 
TS Changes for the

Of Probabilistic Review status of the Licensee's Proposed 
STP Facility (Continued.)

Note (Continued.) 

6/ Abbreviations used for the name of the systems are:

Chemical Volume and Control system 
Reactor Protection system 
Engineered Safety Features Actuation system 
Primary Safety Valve system 
Accumulators system 
Emergency Core Cooling system 
Residual Heat Removal system 
Containment Ventilation system 
Containment Spray system 
Reactor Containment Fan Cooler system 
Containment Isolation system 
Steam Generator Safety Relief Valve system 
Component Cooling Water system 
Control Room Heating Ventilation & Air Conditioning system 
Electrical Auxiliary Building Heating Ventilation & Air 
Conditioning system 
Essential Chilled Water system
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RPS
ESFAS
PSVS
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ECCS
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CVS
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Table 2- A Summary of Initial Evaluation of Licensee's Proposed TS-Changes for 
the STP Facility 

# System TS- Pre. Pro. Risk Measure I/ Quantitative 
Change 1/ 1/ Evaluation 
Req. CCDF Inc CDF Findings 

Risk (E-7/RY)

03d 
62d 
62d 
Olh 
03d 
03d 
92d 
03d 
07d 
31d 
03d

1Od 
92d 
92d 
12h 
1Od 
1Od 
184d 
10d 
1Od 
92d 
1Od

1.00 
N/A 
N/A 
Neg.  
2.50 
1.20 
N/A 
1.00 
1.60 
N/A 
2.80

Neg.  
2.70 
0.49 
Neg.  
14.00 
0.34 
0.34 
16.00 
13.00 
13.00 
29.00

REJECTED 3/ 
APPROVED 
APPROVED 
APPROVED 
REJECTED 3/ 
REJECTED 3/ 
REJECTED 4/ 
REJECTED •/ 
REJECTED 3/, 
APPROVED 
REJECTED 3/

Conditional risk (expressed as a normalized factor over the 
current level of CDF) given a train of the system is taken 
out during a RMP week 
Increase in average annual CDF (AACDF) due to the initially 
proposed TS change (expressed as a percentage over the 
current level of AACDF risk) 
Current TS requirement as approved as part of operating 
license (OL) 
A requested TS-change for future amendment to the OL

2/ This system was not evaluated using the STP CDF profiles. It has been 
probabilistically evaluated using limits on the allowed increase in 
release frequency guidelines for approval purposes.  

ý] This TS change was rejected in its initially proposed form due to the 
potential overlapping outage issue and the lack of an enhanced 
diagnostic evaluation program in assuring the operability of the second 
train, given a train is taken out for T&M activity.
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I.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  
10.  
11.

CVCS 
RPS 
ESFAS 
AS 
ECCS 
RHRS 
RHRS 
CCWS 
CRHVACS 
CRHVACS 
ECHS

AOT 
STI 
STI 
AOT 
AOT 
AOT 
STI 
AOT 
AOT 
STI 
AOT

NOTE:

I/ CCDF

Inc. CDF

Pre.

Pro.-



Table 2- A Summary of Initial Evaluation of Licensee's Proposed TS-Changes for 

the STP Facility (Continued.) 

NOTE: (Continued.) 

4/ This initially proposed TS-change has been rejected due to the use of 
inadequate model and test data inadequacies.  

5/ An AOT change from seven days to ten days for the first inoperable train 
has been requested. Given the first inoperable train, an AOT change 
from .24 Hours to 72 Hours for the second inoperable trains has also been 
requested.
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Table 3- A Summary of Staff's 
Changes for the STP Facility

Disposition Findings on Initially Rejected TS

System TS Pre. Pro. Alt. Disposition 
Change 5/ j1 / 1 Findings 
Req.  

1. CVCS AOT 03d lOd 07d Approved I/ 
5. ECCS AOT 03d lOd 07d Approved 1D, 2/ 
6. RHRS AOT 03d lOd 07d Approved I/ 
7. RHRS STI 92d 184d 61d Approved 4/ 
8. CCWS AOT 03d lOd 07d Approved 1/ 
9. CRHVACS AOT 07d lOd N/A N/A 
11. ECHS AOT 03d lOd 03d Rejected 3/ 

NOTE: 

I/ The alternate TS-change as part of the disposition process is approved 
based on the insignificant level of risk increase documented in Table 2.  

2/ The licensee's additional information documented in Ref. 14 provided 
additional basis for approval.

3/ The alternate TS-change as part of the 
rejected based on the disproportionate 
in Table 2. The licensee's additional 
provided additional basis for rejectior

disposition process is further 
level of risk increase documented 
information documented in Ref. 14

4/ The alternate TS-change as part of the disposition process is approved.  
However, the present test scheme for the RHRS regardless of the STI is 
rejected. A two months staggered test for each train of the RHRS had 
been considered as part of the disposition process in order to limit the 
increase in risk due to test failures that could occur due to extended 
STI as proposed by the licensee.

5/ Pre.

Pro.
Alt.-

Current TS requirement as approved as part of operating 
license (OL) 
A requested TS-change for future amendment to the OL 
An alternate TS-change considered as part of the disposition 
process
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Evaluation of Licensee's Proposed TS-Chanqes for the STP Facility

TECHNICAL T SYSTEM I CURRENt APPROVED NEW CURRENT APPROVED NEW 
SPEC.J AOT AOT' STI [ST 

3.1.2.4 Chemical and Volume 3 days 7 days N/A N/A 
Control (Charging Pumps) 

4.3.1 Reactor Protection N/A N/A 62 days 92 days 
System 

4.3.2 ESFAS N/A N/A 62 days 92 days 

3.5.1 Accumulators I hour 12 hours N/A N/A 

3.5.2 ECCS 3 days 7 days N/A N/A 
w/xtr ck' 

3/4.5.6 RHR 3 days 7 days 92 days 184 days' 
wlstag tst 

3.7.3 Component Cooling Water 3 days 7 days N/A N/A 

3/4.7.7 Control Room HVAC: 
One train inoperable. 7 days 7 days 31 days 92 days 
Two trains inoperable. 24 hours 72 hours 

3.7.14 Essential Chilled Water 3 days 3 days N/A N/A 

3/4.6.2.1 Containment Spray 3 days 7 days 92 days 184 days' 
w/stag tst 

3/4.6.2.3 Reactor Containment 3 days 7 days 31 days 92 days 
Fan Coolers 

NOTES:

1. AOT extensions were limited to 7 days for two reasons: 
* To avoid an overlap, and potentially unanalyzed multiple component or system outages, 

schedule.  
* To conform to the improved STS standard AOTs (CTs): 3, 7, 14 days.

because of the STP rolling maintenance

2. Two of the proposed AOT relaxations made not-negligible contributions to the increase in CDF. Therefore, the extensions were granted 
provided the licensee verified that the remaining redundant trains were operable prior to exceeding a 3 day outage.  

3. Because of a general engineering judgment concern about the effect that 6 months between surveillances would have on the material condition 
of the equipment, a staggered testing program will provide early detection of common cause standby failures while allowing the licensee to 
capture operating experience data on the six month surveillance interval.
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1. INTRODUCTION

1.1 Backdound 

Houston Lighting & Power (HL&P) submitted an amendment to modify the Technical 
Specifications (TS) of the South Texas Project (STP) Electric Generating Station plantsi on February 
1. 1990. This amendment proposed changes to 22 Technical Specification items and is based on 
probabilistic safety assessment (PSA) analysis of the impact of changes to plant risk. The U.S. Nuclear 
Regulatory Commission (USNRC) requested Brookhaven National Laboratory (BNL) to evaluate the 
analyses made in support of the changes proposed for STP.  

The STP consists of two units (STP 1&2), Westinghouse designed pressurized water reactors 
(PWRs). Unit 1 and 2 are in commercial operation, respectively, since August 1988 and June 1989. The 
plants, in general, have three electrically independent and physically separate safety trains. As stated in 
the STP submittal', the current TSs are generally based on the Standard Westinghouse Technical 
Specifications which were developed for Westinghouse two-train designs. The proposed changes 
primarily consist of extending allowed outage times (AOTs) and Surveillance Test Intervals (STIs) to take 
credit for the added safety resulting from the three-train design.  

The risk-based analysis of STP Technical Specification modifications1.6 was performed using the 
STP probabilistic safety assessment (PSA) completed in May 19892 and reviewed by Sandia National 
Laboratories for the USNRC.3 The STP PSA was performed using the RISKMAN Computer Code 
package developed by PLG, Inc..4 The review of the STP PSA by Sandia 3 did not involve any 
quantitative evaluation using the RISKMAN Computer Code. After completing the STP PSA, STP staff 
developed a submittal for Individual Plant Examination (IPE) of the plant using the completed PSA.  
The risk model developed in support of the IPE5 is different than the original PSA model. The core
damage frequency estimated in the IPE submittal is about a factor of 4 lower than the estimate presented 
in the May 1989 analysis. Similarly, the impact of TS changes evaluated using the STP IPE model is 
different, and was reassessed by STP in August 1993.7 This analysis, based on the STP IPE model, was 
considered to represent the best estimate of the impact of the proposed TS changes and is used in 
reviewing the requested modifications.  

Following the start of the BNL review of the STP submittal, a technical contact was maintained 
with STP staff to obtain necessary information for reviewing the TS analyses. The review was initiated 
with the original submittal,1 which was supplemented by STP staff with additional evaluations using the 
IPE model while the review was in progress. STP also provided an earlier version of the IPE 
(RISKMAN) model5 which was used for performing quantitative analyses of TS changes and later 
provided an upgraded version of the IPE (RISKMAN) model. The first phase review findings, requesting 
additional evaluations to be completed in support of the proposed TS changes, were summarized in 
question form and were submitted to STP.8'9 The STP revised submittal7 which was issued in response, 
and which included reassessments, is reviewed here. The STP revised submittal was also supplemented 
with additional information10 during the final review process. The additional information provided was 
related to the questions raised8 in the review of the original submittal. This information was also 
considered in the review.
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1.2 Current and Proposed TS for STP Stations 

Of the 22 proposed changes contained in the original submittal,' six were withdrawn by STP. A 

list of the remaining 16 TS changes, currently under review by the USNRC, is presented in Appendix A 

which summarizes the specifics of the proposed individual changes.  

Of the 16 proposed TS changes, quantitative evaluations are performed by STP in support of 11 

of them using the PSA model of the plant. Qualitative explanations are presented by ST? for the 

remaining 5 to support their proposed extensions.  

The TS changes being requested by STI? are of two types: 

a) extending the allowed outage time (AOT) for a single train failure (e.g., from a current 

limit of 3 days to 10 days), 

b) extending the surveillance test intervals (STI) (e.g., from 31 days (monthly) to 92 days 

(quarterly)).  

The TS changes are either one of the two types (8 only AOT changes, 4 only STI changes) or 

both (4). Of the 11 changes for which PSA quantitative evaluations are presented, 5 relate to AOT 

changes only, 2 relate to STI changes only, and the remaining 4 involve both AOT and STI changes.  

1.3 Scope of the Review 

The scope of the review is to technically evaluate the STI? submittal requesting modification of 

the TS requirements. This technical evaluation is to include independent quantitative reassessment, as 

necessary, of the impact of the proposed TS changes on the plant risk using the available plant PSA.  

Because the PSA was performed using the RISKMAN Computer Code package, the review was also 

carried out with the same computer code for comparability of the quantitative results. The review of the 

original submittal completed in May 1 9 9 3 9 included requantification of selected aspects. Additionally, 

the core-damage frequency impact of the technical review conclusions was quantitatively assessed using 

the STP PSA model and the RISKMAN computer code.  

The review of the ST? submittal focussed on the TS changes for which quantitative assessments 

are presented, i.e., the 11 TS changes indicated above. The remaining 5 TS changes, for which qualitative 

analyses are presented, were not reviewed. The Level 1 internal event PSA of the plant was used for 

reviewing the technical analyses presented in the submittal.  

The review did not include a comprehensive review of the basic STP PSA (STP PSA of May 

1989,2 STP IPE, August 19925) nor of the RISKMAN Computer Code package used to quantify the risk 

measures. The review team accepted the PSA made available to them by STP. The review instead 

focussed on the selected aspects of the PSA that directly affect the TS analysis. These aspects are 

discussed in the report.  

The STP submittal proposes to change-the TS requirement of both the units. In the ST? analyses 

presented, these two units are not treated separately. No interdependencies or cross-connections are 

identified in the STP evaluation that would cause the units to be separately analyzed. Therefore, the 

units are not separately treated in the review.
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1.4 Scope and Outline of the Report

This report presents a technical evaluation of STP analyses of requested TS changes. The STP 
analyses are spread over multiple submittals,'1'7"° and for review purposes, the latest submittals 7' 10 were 
considered to contain analyses superseding previous analyses of the same aspects.  

In the review, first, a framework is presented for reviewing risk-based submittal of TS changes.  
The framework defines the major areas and issues that need to be addressed. Following the introduction, 
Chapter 2 presents this framework. Chapter 3 presents a review of the PSA methodology used in the 
STP submittal to support the proposed TS changes. Chapter 4 analyzes the requested TS changes and 
presents review recommendations on the requested changes. Finally, Chapter 5 presents a brief summary 
of the findings.  

Appendix A lists the STP proposed modifications to the Technical Specifications, together with 
the type of analysis provided by STP to support the modifications. Appendix B presents the detailed 
review analysis of each of the requested changes, and Appendix C reproduces the list of the items 
requested to be addressed following review of the original submittal. These listed items were the results 
of the first-phase review completed in May 1993.89
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2. METHODOLOGY OF THE REVIEW

The South Texas Project (STP) submittal to modify the Technical Specification (TS) is based on 
applications of probabilistic analyses that uses the probabilistic safety assessment (PSA) of the plant. The 
review methodology is thus focussed on the issues which need to be addressed in reviewing PSA-based 
analysis of TS changes.  

In recent years, with the increasing emphasis on developing plant-specific PSAs for nuclear power 
plants, there has been a significant interest in applying PSAs to improve operating practices and 
regulatory requirements. TS requirements have been the focus of many of these applications. The 
review methodology presented here is based on research carried out in the United States and 
internationally. Specifically, the USNRC research projects on risk-based TS evaluations at Brookhaven 
National Laboratory, industry-sponsored research projects on TS applications, and the activities of the 
International Atomic Energy Agency (IAEA) on risk-based TS were considered in defining the 
methodology in this chapter.1-16 

In this section, we summarize the methodology focussing on the technical aspects of a risk-based 
submittal to modify TS requirements. We first identify the major areas that are reviewed and then briefly 
describe each of them, summarizing the issues the review will address and seek answers to in the 
submittal.  

2.1 Issues Addressed in Review 

The basic objective of a review is to technically evaluate 

a) the analyses performed to support the requested changes, and the assumptions used in 
the analysis, 

b) the adequate treatment of issues arising from the requested changes, 

c) the validity of the quantitative assessment, and 

d) the framework used to develop the changes and the acceptability of the changes.  

Specifically, the following items are focussed on: 

- Reasons for requesting the modifications 

0 Calculation of appropriate risk measures in quantifying the risk effects of TS modifica
tions 

* Adequacy of modelling the TS parameters in the risk model used to quantify the effects 

* Data used to support the analysis 

* Correctness of the quantifications performed 

* Adequacy of the sensitivity and uncertainty analyses and their use to justify TS 
modifications

4



Decision framework (criteria) used to decide on the modifications

0 Presentation of results with sufficient details to allow their reconstruction.  

Each of the items is discussed below to describe the specific issues that the review needs to 
address in evaluating the submittal.  

2.2 Reason for Requestine Modification 

It is beneficial if the reasons for requesting the modification are to be presented in the submittal.  
When several requirements are requested to be modified, then it may be necessary to give reasons 
separately for changing each of them because there may be differences. From an analysis of the types 
of applications submitted, the reasons for requesting TS modifications may fall into one or more of the 
items presented below. Here, we focussed primarily on the allowed outage time (AOT) and surveillance 
test interval (STI), as in the STP submittal.  

Improvement in Operational Safety 

The reason for TS modification may be to improve operational safety. This may imply an 
improvement or reduction in the plant risk, or a reduction in occupational exposure of plant personnel 
in complying with the requirements. It also can be argued that the changes will improve the allocation 
of resources, so improving operational safety.  

Consistency or Risk-Basis in Regulatory Requirements 

The changes requested in the requirements can be argued based on their risk implications. If 
the requirement has minimal risk implication, then the changes may provide a needed flexibility. It must 
be assured that resulting risk due to the change should remain acceptable. TS requirements can be 
changed to reflect improved design features implemented in a plant that make a previous requirement 
unnecessarily stringent or ineffective. Risk-based analyses can justify the needed change and its risk 
implication.  

Demonstration of Need (burden considerations) 

In certain cases, the change may be needed to reduce the burden in complying with the 
requirements, based on the operating history of the plant or the industry, in general. For example, the 
repair time needed for components in a safety system may be longer, in specific instances, than the 
allowed outage time (AOT) defined in the TS. Similarly, the required surveillance may be ineffective 
in detecting certain failures of an equipment and need not be performed at the prescribed frequency.  

The reasons for requesting changes can form an important input in the decision to seek the 
requested changes and define the evaluations necessary to justify the modifications.  

2.3 Appropriate Risk Measures for AOT and STI Modification 

In a PSA-based analysis of TS changes, the risk impact is quantitatively evaluated using the plant
specific PSA. An important part of the review effort is directed at assessing whether the appropriate risk 
measures are calculated in the submittal. The measures to be used for AOT and STI modifications are
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given in NRC publications."" 2 A brief description of the risk measures and analyses required to support 
these measures is presented below.  

Level of Analysis 

The impact of TS changes should be evaluated, where feasible, at least at the core-damage 
frequency (CDF) level of the plant, i.e., the measures discussed below are to be calculated in terms of 
core-damage frequency. In addition, an assessment is needed of whether the high consequence sequences 
are affected much more strongly than the low consequence sequences. For modifying TS on a 
containment system, a Level 2 PSA analysis, i.e., an evaluation of the impact on release frequencies is 
needed.  

AOT Risk Analysis 

For each of the requested AOT changes, the following risk measures need to be calculated to 
provide a comprehensive description of the risk impacts: 

a) Conditional risk during an AOT: the risk level (e.g., CDF) given that limiting condition 
for operation (LCO) has been entered. This measure defines the instantaneous CDF 
during the AOT period.  

b) Single AOT risk: the integrated risk (e.g., measured in terms of core-damage probability 
(CDP)) over an AOT period given that LCO is entered, i.e., the component or the train 
is unavailable. The CDP contribution is estimated as the product of the conditional CDF 
and the AOT. The increase in risk due an AOT is measured when the increase in CDF 
(difference between the conditional CDF and the baseline CDF) is used to estimate the 
CDP contribution.  

c) Yearly AOT risk: the expected risk for the AOT duration due to LCO occurrences over 
one year. This measure takes into account the frequency of LCO entry, and is essentially 
the product of this frequency and the single AOT risk.  

d) Average yearly downtime risk: the expected risk over one year assuming the mean 
downtime for the duration in the LCO condition. Note that the above single AOT risk 
and yearly AOT risk in b) and c) use the entire AOT and not the average downtime.  

e) Risk level due to preventive maintenance (PM) schedule: when AOTs are used for 
scheduled PM during power operation, then the risk impact of the PM schedule is to be 
calculated. For PM schedules, multiple components may be simultaneously unavailable 
for PM, and accordingly, the CDFs associated with the PM activities are to be analyzed.  

1) Increased risk due to simultaneous outages of components: if the changes in AOT may 
increase the possibility of simultaneous outages of multiple components, then this 
increased risk and how it is to be avoided during power operation should be analyzed 
and reviewed.
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STI Risk Analysis 

Surveillance tests are performed on safety system components to detect failures that may have 

occurred during standby. In changing the surveillance test interval, the measures to be evaluated are: 

a) increase in CDF due to change in an STI: this can be calculated as a function of the risk 

importance of the component and the reliability of the component using PSAs.'1 

b) impact of adverse effects of surveillance: when they are considered an important 

contributor, or an important reason for requesting the changes, then their contributions 

need to be quantified and assessed. The particular calculations which need to be carried 

out involve standard reliability evaluations."' 

Total Risk Impact 

When multiple TS changes are requested, then the total collective risk impact from all the 

changes need to be reviewed. This includes: 

a) the total impact of all the requested AOT changes, 
b) the total impact of all the requested STI changes, and 
c) the total impact of all the requested AOT and STI changes.  

In most cases, the total impact is not the sum of the individual impacts, and accordingly, the plant 

PSA is to be used to quantify the impact.  

2.4 Modeling of TS Parameters 

In assessing a PSA-based analysis of TS changes, the primary question is the adequacy of the 

specific PSA model aspects for the TS evaluation. Assuming that the plant PSA is adequate, the review 

of the TS submittal focusses on those specific modeling items relating to the requested changes. The 

components whose TS are being analyzed for modification need to be explicitly modeled in the PRA.  

The model also should be capable of treating alignments of components when testing and maintenances 

(scheduled and unscheduled) are carried out.  

Modeling of AOT Risk Analysis 

The following parameters that are important elements in determining the AOT risk contributions 

are addressed in the review: 

a) the increased risk level (e.g., increased CDF level) when the component is down and the 

assurance that the PSA is properly used in its calculation, 

b) the distribution of maintenance downtimes used in the analysis, and their mean 

downtimes, and 

c) the frequency for unscheduled (corrective) and scheduled (preventive) maintenances.  

In items b) and c), it is particularly important that the basis for the extrapolated new mean downtimes 

and frequencies corresponding to the new proposed AOTs be reviewed.
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Modeling of STI Risk Analysis 

The following aspects important to modeling of STI risk need to be addressed in the review: 

a) The basis for separation of demand versus standby time contribution to component 

unavailability: This corresponds to the separation of the component failure rate into a 

demand-related (cyclic related) and time-related failure rate contribution. Only the time

related contribution is affected by the changes in the STI. The STI risk contribution can 

be underestimated if there is little basis for the assumption of a demand-related contribu

tion.  

b) Test-strategy considerations: If test strategies, e.g., sequential testing, or staggered 

testing, are assumed, then how they are modeled is reviewed. Typically, PSAs do not 

assume any specific test strategies.  

c) Assessment of common-cause failure contributions: When STIs are modified, then the 

common-cause failure contribution for the affected components are also changed. This 

is because the common-cause contribution is directly proportional to the STI. The 

review will address whether the modeling correctly evaluates such effects.  

If the adverse effects of surveillance testing are quantified, then the modeling of such effects and 

how this contribution is used to assess STIs is evaluated. Usually, many adverse effects of testing, 

namely, test-caused transients, and wear of equipment, are not modeled in a PSA.  

2.5 Data Used in Support of Analysis 

For a quantitative analysis of the risk impact of TS changes, the data used have an important 

influence on the results obtained. Typically, data consist of: a) plant-specific data, b) generic data, and 

c) projected data for the proposed changes (due to lack of actual data). The review objective in this area 

is to focus on consistent and adequate analyses, and the use of data in analyzing TS changes. The 

complete set of input data used in the PSA study is not necessarily the focus of the review; only relevant 

portions that have influence on the results of the TS analysis.  

Use of Plant-Specific Data 

A request for plant-specific TS changes is expected to include plant-specific data. If such data 

are insufficient and are used in combination with generic industry-wide data, then the review focusses on 

the way plant-specific data are treated. In general, there must be consistency. For example, when the 

increased risk for a TS change is assessed, plant-specific data should be used consistently in evaluating 

both the risk-impact of the existing TS requirement and that of the proposed changed requirement.  

Specific data items that are relevant for reviewing TS changes relating to AOTs and STIs are 

discussed below.  

Repair/Maintenance Data: The repair/maintena-nce data for the components for which AOT changes are 

being requested are used for calculating the risk measures identified earlier:
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a) Scheduled maintenance data for scheduled maintenances performed during power 
operations: These data include the frequency and expected duration of the maintenanc
es. The expected duration should include the waiting period for which the component 
is unavailable, along with the actual duration of maintenance. When plants use a "rolling 
maintenance" schedule, then this schedule is important in assessing the risk from possible 
overlapping downtimes.  

b) Unscheduled maintenance data: These include repair downtimes for unscheduled 
maintenances performed on the component. Again, the downtime should include the 
waiting period plus the repair time. The repair downtime data can be described in terms 
of a distribution with a mean value and associated ranges.  

c) Reconfiguration data during maintenance: Reconfiguration of other components for 
maintenances may affect the risk-impact of a maintenance activity and, if credited in the 
analyses, is to be presented. These reconfigurations typically tend to decrease the risk
impact and can be neglected when conservative estimates are adequate.  

Surveillance Test Data: The following surveillance test data are needed in analyzing STIs and are 
reviewed: 

a) Detectability of the failure mode by the test: this includes an assessment of whether or 
not the failure mode contributing to the plant risk is detected by the surveillance test.  
Typically, the failure modes modeled in the PSA are assumed to be detected by the 
surveillance test. However, if only a fraction of the failures are detected, then the failure 
rate should be multiplied by this fraction to evaluate the STI risk. The remainder of the 
failure rate should be treated as being non-detectable.  

b) Component failure rate: this rate is typically included in a PSA in determining 
component unavailability. This data includes any separation of per demand (cycle) and 
time-related contributions, as discussed earlier.  

c) Test-caused transient data: this includes errors caused during tests that result in plant 
transients. These data are needed to assess the adverse impact of testing, and can be 
used to justify increases in STIs. When such adverse effects are the reason for seeking 
STI changes, then these data should be presented.  

Common-Cause Failures and Human Error Data: Common-cause failure and human error contributors 
in a PSA model can dominate the total CDF. Conservative estimates of these parameters can minimize 
and shadow the risk associated with TS changes. The review objective is to assure that realistic estimates 
for these parameters, as opposed to unnecessarily conservative estimates, are used in the evaluation.  

2.6 Check on Ouantification Performed 

One aspect of the review is to assure that the quantifications presented are correct. Usually, 
these quantifications are performed using a PSA computer code package. For example, the STP analyses 
use the RISKMAN computer code package" developed by PLG, Inc. of Newport Beach, California.  
Quantification is checked by repeating the calculations in the submittal. However, this is one of the most 
resource-consuming aspects of the review. At the same time, it is not necessary to repeat all the 
calculations; selected ones can be requantified to assure that the results are correct.
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Such a review is not, however, a review of the computer code used; in this case, the RISKMAN 

computer code. The quantification performed by the code, and its methodology is considered acceptable.  

If the code is to be checked, then an independent code review or quantification needs to be carried out.  

The requantification process assures that corresponding to the case analyzed, appropriate inputs and 

assumptions are used in quantifying the results. In essence, the review objective here is to assure that 

the quantification process has: 

a) no error of truncation: in quantifying the CDF, the accident sequence cut-sets are 

truncated at a certain value, e.g., 10.10, when quantifying the effect of TS changes.  

However, in many cases, the affected contributors belong to cut-sets that may normally 

be truncated. This will be particularly true if low risk contributors are being used for 

proposed TS extensions. It is necessary that adequate precautions are taken to include 

such cut-sets if they are to influence the results.  

b) appropriate calculation of conditional risi: the calculation of risk measures needed in 

analysis of TS changes (AOTs and STIs) involve calculation of conditional risk given that 

a component or a train is unavailable (i.e., unavailability is equal to 1). In this 

conditional calculation, Boolean reduction needs to be performed to obtain correct 

results.  

2.7 Sensitivity and Uncertainty Analysis 

In a PSA-based analysis of TS changes, there are a number of assumptions and uncertainties that 

affect the results. The quantification of the results discussed above are usually performed in terms of 

mean estimates and are considered adequate for TS risk analysis. However, these analyses should be 

supplemented by sensitivity and uncertainty analyses. In general, important assumptions are handled 

through sensitivity analysis supplemented by limited uncertainty analysis. This also controls the resources 

needed for these evaluations.  

Sensitivity analyses are expected to address the major issues or assumptions in the submittal that 

may affect the estimated core damage frequency. Issues to be addressed in a sensitivity analyses are: 

a) impact of variation in repair policy due to AOT changes, 

b) impact of variation in assumed mean downtimes or frequencies, 

c) effect of separation of demand vs. standby time related contribution to component 

unavailability, 

d) effect of multiple component outages that may be considered likely due to changes in 

AOTs, and 

e) impact of variation in common cause and human error contributions.
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Uncertainty analyses can be used to address the impact of data uncertainties in the calculation 

of the risk measures used. Their main function is to determine whether the TS changes will result in 

much larger uncertainty in the risk of the plant; in this case, measured in terms of CDF. When multiple 

TS changes are requested, the impact of uncertainty in the new CDF incorporating all the requested 

changes is to be assessed.  

2.8 Decision Framework (Criteria) Used 

The decision of the acceptability of the requested TS modifications is usually based on a number 

of factors: a) quantitative risk analyses results, b) qualitative considerations in addition to the 

quantitative analysis, c).operational benefits to the plant, and d) other available alternatives. The review 

effort should address the criteria used to arrive at the requested TS changes and the justifications 

proposed for their acceptability. If the changes requested in the submittal would mean increased risk 

during operation, then proposed measures to control or trade-off the increased risk should be discussed.  

2.9 Presentation of Results 

The documentation of the detailed analysis supporting the TS changes is necessary. The 

information developed and analyzed should be succinctly presented. This is necessary not only for the 

reviewers to understand the analysis performed and the assumptions made, but also for future references 

in regulatory decisions both by the plant staff and the USNRC. The documentation should address all 

the aspects discussed above: 

a) reasons for the request, 
b) identification and discussion of the issues supporting the requested changes, 
c) models and data used for quantitative analyses, 
d) assumptions in the analysis, 
e) presentation of quantitative results with relevant intermediate results, 
f) sensitivity/uncertainty analyses, 
g) decision framework (criteria) used, and 
h) presentation of any alternatives studied.  

In addition, a summary should be given of the requested changes, reason for the changes, impact 

of the changes on plant risk, any changes in plant procedures or activities, and the safety and operational 

benefits to be achieved from the changes.
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3. REVIEW OF STP METHODOLOGY FOR PROPOSED TECHNICAL SPECIFICATION 
MODIFICATIONS 

This chapter reviews the risk methodology that is used in the South Texas Project (STP) submittal 
to justify the TS extensions which are requested. Only those proposed TS extensions are reviewed for 
which risk evaluations are performed in the STP submittal. The proposals based on a qualitative 
assessment have not been reviewed here. The review of the methodology in this chapter starts with the 
basis given in the submittal for the proposed TS extensions on which the methodology is developed. The 
review then assesses the models and calculations that are used in the STP submittal.  

The conclusion from these reviews is that the basic methodology which is used in the submittal 
is generally valid. However, a number of calculations were omitted which were subsequently presented 
in response to review requests. In addition, the sensitivity and uncertainty analyses presented for the 
assumptions in the analysis cannot be considered to be complete.  

3.1 Basis Presented for the Proposed Technical Specification Extensions 

The methodology which is used in the STP submittal starts with the premise that the present 
Westinghouse (W) Standard Technical Specifications (STSs) do not give adequate credit for the three 
separate safety train design of STP. Consequently, the methodology then focuses on demonstrating that 
the proposed TS extensions cause negligible risk increases, i.e., negligible CDF increases and negligible 
system unavailability increases. Thus, the focus is not on the burdens associated with the present 
technical specifications nor on cost-benefit or trade-off analyses, but on negligible risk contributions. To 
help initially justify the position that the three train STP design results in lower risk than two train 
designs, for which it is argued that the Westinghouse STSs were intended, a comparison of the current 
CDF for STP with the CDFs of two train plants is presented in the submittal. The presented comparison 
is shown below. Only two train plants analyzed by PLG, Inc., are. compared, i.e., Three Mile Island, 
Midland, Seabrook, Diablo Canyon. As seen below, this comparison does show that the mean CDF for 
STP (4.4 x 10-5,ir) ranges from a factor 4.5 to a factor of 12.5 lower than the mean CDFs for the two 
train plants. However, it should also be noted that the mean CDF of 4.4 x 105/yr for STP is not an 
exceedingly low CDF but tends to lie in the middle of the range of CDFs when a wider range of types 
of plants and analyses are considered as described in NUREG 1150.18 When focussed on W-designed 
plants and similar types of PSAs, then the differences in CDFs are minimal.  

Probabilistic Safety Assessments (PSAs) Assessed Core Damage 
Frequency 

(per reactor-year) 

Three Mile Island (B&W) 5.5 x 10' 
Midland (B&W) 3.1 x 10' 
Seabrook (W) 2.7 x 10' 
Diablo Canyon (W3€) 2.0 x 104 
STP PSA 2 (W) 1.7 x 10' 
STP PSA/IPE 5 (W) 4.4 x 10-1
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3.2 Assessment of the STP Methodology Used to Calculate the AOT Risk Contributions 

The STP submittal utilized a valid, general methodology to calculate the risk contributions which 
are associated with the proposed AOTs. This general methodology is described in NUREG/CR-5200," 
NUREG/CR-5425,1 2 and NUREG/CR-5775.' 6 However, in the application of the methodology there are 
inadequacies in the STP submittal in two areas. They are: 

1. CDF contributions associated with an AOT, and 

2. The uncertainties and ranges on the possible sizes of the CDF contributions from the 
proposed AOTs.  

CDF Contributions Associated With an AOT 

There are two CDF contributions associated with an AOT. One contribution is the average CDF 
contribution associated with the AOT which is calculated in the PSA. The second contribution is the 
probability of having a core damage (CD) when the component is down for the downtime associated with 
the AOT. This second contribution is sometimes called the single AOT contribution. The average CDF 
contribution calculated in the PSA is the single AOT contribution multiplied by the expected frequency 
of occurrence of the AOT.  

The STP submittal primarily calculates and justifies changes to AOTs based on the average CDF 
contribution for the proposed AOTs. STP, however, but provided calculations for the single AOT 
contribution in response to review requests. The STP submittal argues that the single AOT contribution 
is not relevant in determining the risk acceptability of the AOT. This is not necessarily true since the 
single AOT contribution gives the increased probability of having a core damage (CD) accident during 
the period the component is down for the AOT. The single AOT contribution is directly proportional 
to the AOT downtime. The potential importance of the single AOT contribution in assessing the 
acceptability of the AOT is described in NUREG/CR-5425.' 2 

If the single AOT contribution is too high, i.e., if the CD probability is too high, then the AOT 
is unacceptable. For example, if the CD probability is 0.1 for the AOT downtime then the AOT is clearly 
unacceptable. Note these single AOT contributions are probabilities and not frequencies and their sizes 
must be assessed on a probability scale. The average CDF contribution could still be low if the frequency 
of the AOT occurring is low. For example, if the frequency of the AOT occurrence is 1 x 10' per year 
then the average CDF contribution is I x 10' per year x 0.1 = 1 x 10-5 per year. Thus, both contributions 
are needed to determine the acceptability of the AOT and both contributions should be low.  

The Uncertainties and Ranges on the Possible Sizes of the CDF Contributions 

The STP submittal only calculates the mean estimates for the CDF contributions for the proposed 
AOTs. Uncertainties in the CDF estimates due to uncertainties in the data are not calculated. Also, 
variations in the CDF contributions due to variations in the downtime are not calculated. Variations in 
the downtime can be particularly significant because of the assumptions used in the STP submittal.  

The STP submittal assumes that only 1/6 of the proposed AOT would be used on the average 
in any downtime. This assumption is not based on any directly applicable plant specific data. Instead, 
it is based on extrapolations from generic downtime data for smaller AOTs, i.e., 3-day AOTs as opposed 
to the 10-day AOTs which are generally requested.
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As explained in NUREG/CR-5425, the CDF contributions for the AOT are directly proportional 
to the assumed fraction of AOT used. Thus, the CDF contributions can be a factor of 6 times higher 
than the values calculated in the STP submittal. Since there is little hard basis for the 1/6 assumption 
used in the STP submittal, these maximum CDF contributions should also be calculated in assessing the 
AOT risks. These maximum contributions also represent the maximum risk allowed by the AOT when 
the total AOT is used for repair or maintenance. These maximum values were evaluated in the review 
and were incorporated in categorizing the risk impacts from the proposed AOTs as indicated in Tables 
4.2 and 4.3 in the following chapter.  

The. maximum CDF contributions also serve to account for uncertainties associated with the 
estimated mean CDF contributions. The factor uncertainty in the PSA calculated CDF is of the order 
of a factor of 2 or 3 based on NUREG/CR-5200 as well as NUREG-1150 PSAs. Thus, if the assumed 
mean fraction of 1/6 has a factor of uncertainty of 2, which is characteristic of mean downtime 
uncertainty estimates, the overall factor uncertainty in the mean CDF contribution is of the order of a 
factor of 5 to 6.  

When tradeoffs in risk contributions are made, such as in decreasing certain AOTs and increasing 
others, these variations and uncertainties tend to cancel. However, in attempting to show negligible risk 
increases, as the STP submittal does, then the variations and uncertainties need to be considered. This 
is particularly important when there is no direct data to support the assumptions as in the case of the 
STP assumptions.  

3.3 Assessment of the STP Methodolo2y Used to Calculate STI Risk Contributions 

The STP submittal utilized a valid, general methodology to calculate the risk contributions from 
the proposed extended STIs. The component failure rates are treated as being standby time-related 
totally (on a per-hour basis) which maximizes the risk contributions associated with the proposed STIs.  
Lacking any data to separate the demand failure contribution and standby time-related contribution, this 
treatment of component failure rate is appropriate. The general STI methodology which covers these 
considerations is described in NUREG/CR-5200" and NUREG/CR-5775. 6 

The STP submittal again is not entirely complete in its application of the methodology 
particularly in assessing the uncertainties associated with the STI risk contributions. These contributions 
are not explicitly evaluated, though they are generally small.  

The STP submittal did not specifically evaluate uncertainties for the CDF contributions for the 
proposed STIs. However, the submittal did assume a total per hour failure rate which maximizes the 
CDF contribution with regard to different failure rate models. The remaining uncertainties in the CDF 
contribution for the STIs are due to PSA uncertainties. These uncertainties are generally on the order 
of a factor of 2 or 3 based on NUREG/CR-5200, as well as NUREG 1150 PSA evaluations. Since the 
submittal evaluations use standard assumptions, these general uncertainty factors should apply. These 
uncertainties should not affect the assessments of the CDF impacts associated with the proposed STIs 
or the categorization of these impacts performed in the review, as presented in the following chapter.
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4. ANALYSES OF REQUESTED TECHNICAL SPECIFICATION CHANGES AND 
RECOMMENDATIONS 

In this section, we present an evaluation of the risk-based analysis presented in the STP submittal 
to justify the requested TS changes. Here, we summarize the relevant considerations in analyzing the 
detailed quantitative assessments, the important observations and issues from the review considerations, 
and the categorization of the requested changes based on their risk impacts. Recommendations regarding 
the requested TS changes are also provided. Appendix B separately discusses each of the requested TS 
changes and reviews the analyses performed in support of the requested changes.  

4.1 Overview of the Review ApDroach 

The review of the STP submittal for TS changes followed the review methodology discussed in 
Chapter 2. Because of the nature of the STP submittal, and the manner in which different aspects of 
the submittal were received, a number of assumptions are made in the review process. Following the 
general review of the methodology used in the risk-based analysis and justification of the STP TS changes 
(presented in the previous chapter), specific risk impacts for the requested TS changes are reviewed in 
this chapter. The assumptions made in this process are discussed below: 

Each of the requested TS changes was reviewed individually first, and then an assessment 
was made based on the combined effect of the overall impact. The intent in such an 
approach is to focus on the risk impacts of the individual proposed changes and then 
evaluate the overall risk impact, noting the importances of the individual contributions.  

In reviewing the STP analyses, the quantitative analyses presented in the submittal are 
considered valid and correct. As mentioned briefly in the introduction, during the first 
phase of the review, which resulted in the request for additional evaluations, selected 
requantification was performed. (Additional evaluations requested to be performed 
following first phase of the review are presented in Appendix C.) In all cases, when 
requantification was performed by BNL using the same RISKMAN computer code 
package and the STP PSA model, the same numerical results were reproduced.  
However, the review could have benefitted from quantitative assessment of additional 
aspects relating to sensitivity and uncertainty analyses not presented in the submittal, but, 
because of time and resource constraints, such evaluations were not performed.  

As presented later in this chapter, the TS changes reviewed were categorized into those 
having negligible impact on plant risk and those whose impacts are not necessarily 
negligible. Following this initial screening, many additional aspects were judged 
qualitatively. For example, the total impact of the group of the TS changes whose 
individual impact on the average CDF is negligible, is also assessed to be negligible.  

4.2 General Observations Regarding STP Submittal Impacting Review of the Requested TS Changes 

In this section, we present some general observations relating to the CDF impacts presented in 
the STP submittal that should be considered in-assessing the requested TS changes for the plants. Many 
of these observations involve considerations of the risk level in the plant and the effect of plant practices.
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Baseline Core Damage Frequency (CDF) Level of the Plant

The baseline CDF for the STP plant used for the analysis is 4.4 x 10-5 (mean, point estimate) with 
a range factor (e.g., ratio of 95% and 50% estimates of CDF) of around 2.5. This estimate is referred 
to as the STP PSA/IPE estimate. This mean CDF for the STP plant is not an exceedingly low CDF, but 
tends to lie in the middle of the ranges of CDFs when wider ranges of plants and analyses are considered, 
as evident from IPE submittals of many operating nuclear power plants. In other words, the three-train 
design of the STP plant did not result in a particularly low CDF compared to two-train designs.  

The comparison of the CDF estimates of different plant PSAs (performed by PLG, Inc.), as 
discussed in Section 3.1, shows that STP mean CDF is not significantly different. Assuming that STP 
Level 1 PSA (mean CDF of 1.7 x 10"4) had comparable methodology and database as the other plants, 
the mean CDF is slightly lower, but not significantly lower requiring a different approach to TS changes.  

Reduction in the STP CDF Estimate 

The executive summary of the STP submittal presents a table showing the history of the 
calculated CDF: 

STP PSA (1989)2 SUP PSA/IPE (1992)5 Current Evaluation (1993)f 
1.7E-04 yr- I 4.4E-05 yr-1  3.6E-5 yr-1 

It is important to note that none of these decreases is due to the proposed TS changes. These 
changes, as discussed in different parts of the submittal, are due to a combination of reasons. The 
decrease in Level 2 PSA/IPE estimate from the Level I PSA estimate is primarily due to: (1) 
improvement in the RISKMAN computer code, (2) removing conservatism in the PSA model, and (3) 
implementation of limited plant-specific data.  

The decrease in Current Evaluation (1993) from the Level 2 PSA/IPE is due to changes in the 
planned maintenance practices at the plant. This evaluation reflects a change to a semiannual 
maintenance as opposed to quarterly maintenance for emergency diesel generators, auxiliary feedwater 
and essential chilled water systems. This decrease in maintenance and the corresponding decrease in 
maintenance unavailability is the primary reason for the decrease in CDF from the 1992 PSA/IPE 
assessment. This decrease in CDF is also only due to the decrease in maintenance downtime from doing 
less maintenance and does not take into account any potential increases in CDF from doing less 
maintenance. As analyzed in the STP submittal, the TS changes being considered increase the CDF.  
The increase in the average CDF for the requested TS changes is approximately 6% (at least 10% when 
the impact on initiating events is included) when only a mean repair time is assumed, i.e., on the average 
if only 1/6 of the proposed new AOTs are actually used. When the entire AOT is used, the increases 
in the CDF can be significantly higher, as discussed later in Section 4.3.  

Impact of the "Rolling Maintenance" at the Plant 

As stated in the STP submittal, the allowed outage time (AOT) in the STP TS is used to perform 
planned maintenance during power operation using a rolling maintenance schedule. A "12-week rolling 
maintenance schedule" is used at the STP plant. In each of these 12-week periods, all corrective/planned 
maintenance activities are scheduled, together with any required surveillance testing according to a 
predetermined schedule. In such a schedule, each week, a defined set of equipment (i.e., safety trains)
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is taken out-of-service. This schedule repeats every 12 weeks. It appears that the impact of this planned 
rolling maintenance is not included in the base case PSA model. The planned rolling maintenance has 

dual effects: (1) improving the reliability of the equipment, which decreases the average plant CDF in 

the long run, and (2) increasing the downtime associated with maintenance, which increases the plant 

CDF. Typically, in PSA models, a conservative approach is taken, i.e., only the second effect is included.  

As analyzed in the submittal, the planned maintenance increases the CDF by about 47%, based on 

current TS requirements and considering only the maintenance downtime. If AOTs are increased based 

on the STP submittal and the increased AOTs are used to perform longer maintenances, then the CDF 

increase will be higher than the value determined in the STP submittal.  

Surveillance Testing and Preventive Maintenance 

As stated in the STP submittal, the surveillance testing at the STP plant "is accomplished at the 

conclusion of the planned maintenance period to prove the equipment operable." The coordination of 

the surveillance testing and preventive maintenance is desirable to reduce the equipment downtime due 

to such activities. However, when surveillance testing intervals are increased to a value equal to or larger 

than the planned maintenance interval, and if such testing are performed at the conclusion of the planned 

maintenance, then the purpose of the surveillance testing, i.e., to detect any failure during the standby 

period, may be lost. In other words, planned maintenance may correct many failures and the component 

reliability measured from the results of surveillance testing may be unrealistically high for actual demands 
on the component.  

Assessment of the Impact of Changing Surveillance Test Intervals 

The impact of changes in the surveillance test intervals (STIs) is incorporated in the component 
unavailability model used in the PSA where an increase in STI increases the component unavailability 
and consequently, the CDF. However, the component failure rate (X) used in the component 
unavailability model can be a function of the STI and a significant increase in STI may increase the X, 
for example, due to aging. In PSA analyses, changes in X are not modeled since it is considered that 

STIs are not being changed beyond the point where it may affect X. Although the relation between X 

and STI for different components is not known, caution should be taken when significant changes are 

proposed for STIs based on risk analyses results showing negligible increases where X is assumed to 

remain constant for larger extrapolations. It can be useful to monitor the performance of these 

components, for example, by establishing a reliability monitoring program, to assure that there are no 
deleterious effects from the STI extension.  

Total Impact of the Requested TS Changes 

The total risk impact of the proposed AOT and STI changes are summarized in Table 4.1. As 
shown in the table, the expected risk increases are not significant, but are not necessarily negligible. The 

maximum increases which occur if the total AOT is used are appreciable in size.  

The STP analysis calculated the system contributions to the CDF for the proposed STI and AOT 

changes. This allowed the CDF increases by system to be evaluated which, in turn, identified the subset 

of system proposed changes which resulted in-negligible CDF increase and those which did not. The 

same system breakdown can be used to analyze the increases in the frequency of large early containment 
failure and the frequency of small early containment failure. This breakdown is important since the large 

early containment failure frequency is calculated by STP to increase on average by 35% and the small 

early containment failure frequency to increase on average by 18% from the proposed STI changes.
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Table 4.1. Summary of the Risk Increases Due to the Proposed AOT and STI Increases

As presented, the average CDF is increased by 6% (10% when the impact of changes of initiating 
event frequency is included).' Since the entire AOT may be used, although infrequently, the impact of 
individual TSs using the entire AOT should also be included in assessments of the risk impacts.  

Limited Plant-Specific Experience Data 

The risk-based analysis of TS changes in the STP submittal includes limited plant-specific 
experience data. For example, the corrective maintenance durations used in the STP submittal are from 
generic industry databases (except for one case) and do not necessarily reflect STP plant experience. The 
primary reason for this is that the plants have been in operation for a relatively short time (approximately 
five years). However, the submittal presented analyses of the planned maintenance at the plant using 
plant-specific information for the STP plant presumably because of the greater availability of planned 
maintenance data.  

43 Categorization of Proposed Changes in STP Submittal Based on the Impact on Average Plant 
CDF 

The STP submittal takes the position that the calculated risk impacts from all the proposed TS 
extensions are negligible. However, based on the review of the sizes of the risk impacts, the proposed 
TS extensions in the STP submittal can be more accurately grouped into three categories: 

1. Proposed TS extensions which result in basically zero or near zero CDF increases.  

tBased on our assessments, the impact of TS changes on the initiating event (IE) frequency should be 
included in the CDF impact and should not be treated separately. The STP analysis did not provide an 
evaluation of the CDF impact considering all the proposed changes where the impact on IE frequency 
for changes in Essential Chilled Water System is.included. The review analysis did not precisely quantify 
this contribution, but only placed a lower bound on the value as indicated in Table 4.1.
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Major Release Group Eqxpced 

Current Propmed Change 
Core Damage With AOTs & STIs AOT & STI Changes (Percent) 

I. Large Early Containment 9.9E-07 1.3E-06 35 
Failure or Bypass 

II. Small Early Containment 6.7E-06 7.9E-06 18 
Failure or Bypass 

Ill. Late Containment Failure 1.1E-05 1.1E-05 0 

IV. Intact Containment 2.6E-05 2.7E-05 5 

Total Core Damage: 4.4E-05 4.7E-05 (>4.85E-050) 6 (>10") 

* Value including the impact of changes in Essential Chilled Water System on the initiating 
event frequency (see Table 3.1.1, page 3.1.6 of Reference 7).



2. Proposed TS extensions which result in CDF increases which are not necessarily negligible.  

3. Proposed TS extensions involving containment systems where impact on release frequencies need 

to be assessed (PSA Level 2 Analyses).  

The categorizations of the specific proposed TS extensions are shown in the three tables on the 

following pages. Category 1 proposed TS extensions basically only affect the CDF and cause zero to near 

zero CDF increases for the expected CDF increase and for the maximum CDF increase (Table 4.2). The 

expected CDF increase corresponds to STP's assumption that only 1/6 of the extended AOT will actually 

be used on average. The maximum CDF increase corresponds to the case where the total extended AOT 

is used because of longer repairs required. When the AOT risk contribution is a dominant contribution 

to CDF, then the CDF increase is directly proportional to the assumed fraction of the AOT used. The 

CDF increases for the HVAC, at the bottom of the Category 1 table, are 3% (maximum increase may 

be as large as 18%) and are borderline in their negligibility. One reason for including Control room 

HVAC system in Category 1 is that the conditional CDF given a failure in the system is a factor of 1.6 

larger than the baseline CDF. Greater than factor 2 increase in conditional CDF is calculated for 

Category 2 items. Category 2 proposed TS extensions produce expected CDF increases and maximum 

CDF increases which are not necessarily negligible, especially for the maximum CDF increases, as 

evidenced in Table 4.3. Since there is no direct data supporting the assumption of 1/6 of the AOT being 

used, the maximum AOT risks need to be considered to bound the maximum increase in risk. The 

maximum AOT risks also serve to account for uncertainties in the PSA calculations. Category 3 

proposed TS extensions were additionally evaluated for their impact on large, early release frequency 

contributions using PSA Level 2 analyses (Table 4.4).  

4.4 Analysis of TS Changes with Negligible CDF Impacts 

The requested TS changes with negligible CDF impacts were additionally assessed for the 

following aspects to further assess their impacts. These assessments were bounding in nature, based on 

the quantitative assessment presented in the submittal.  

Conditional risk due to use ofAOT: the increase in conditional risk (increase in conditional core damage 

frequency multiplied by the requested AOT) for each of the TS changes was assessed to be small. The 

conditional CDF calculated for each of the LCO for which TS changes are being requested was assessed 

to be less than a factor of 2.  

Impact on individual initiating event category: The impact on CDF due to each of the individual initiating 

event category (e.g., loss of coolant accident (LOCA), Station Blackout) is not expected to be significantly 

altered by this subset of TS changes. The STP submittal has presented the impact of all the 11 requested 

TS changes on each of the major initiating event categories. A similar analysis for this subset of TS 

changes is expected to show that there is no significant alteration of relative contribution of the 

categories.
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Table 4.2. Category 1 Proposed TS Extensions Which Result in Zero to Near Zero CDF Increases 

Proposed Expected Maximum 

System TS Change CDF Change CDF Change 
(Percent (Percent) 

Chemical and Volume Control System AOT - 0.0* -0.0* 

(CVCS) 3 -* 10 Days 

Accumulators (ACC) AOT - 0.0" - 0.0* 
1 hr - 12 hr 

Engineered Safety Feature Actuation STI 0.1 0.1 

System (ESFAS) 2 mo - 3 mo 

Residual Heat Removal (RHR) AOT 0.1 0.6 
3 -, 10 Days 

STI 
3 mo -. 6 mo 

Reactor Protection (RPS) STI 0.6 0.6 
2 mo -- 3 mo 

Component Cooling Water (CCW) AOT 
3 - 10 Days 

Control Room Heating, Ventilation, STI 3 < 18 

and Air Conditioning (HVAC) 1 mo - 3 mo 
AOT 

7 - 10 Days 
(1st Train) 
24 -- 72 hrs 
(2nd Train) 

* Based on negligible system unavailability increases calculated.  

** Actually negative because of PSA modeling changes, but not due to the AOT change.  

Expected CDF change presented in the STP Submittal includes interaction not applicable to the 

STP plant (verbal communication with STP). The single AOT risk based on conditional CDF 

calculation for this LCO, provided by STP, is negligible.  

Table 4.3. Category 2 Proposed TS Extensions Resulting in CDF Increases not Necessarily Negligible 

Proposed Expected Maximum 

System TS Change CDF Change (%) CDF Change (%) 

Emergency Core Cooling (ECC) AOT 3.3 20 
3 - 10 Days 

Essential Chilled Water (ECH) AOT lot 60t 
3 -. 10 Days 

"t Including the impact on IE frequency, as presented in Table 3.1.1 of the submittal?
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Table 4.4. Category 3 Proposed TS Extensions Involving Containment Systems 

Expected Maximum Contribution to Large, 
Proposed CDF Change CDF Change Early, Release Frequency 

System TS Change (%) (%) (LERF) Change* 

Containment AOT 0.0 0.0 0.0 

Spray (CS) 3 - 10 Days 
STI 

3 mo -- 6 mo 

Reactor Contain- AOT 0.0 0.0 0.3 
ment Fan Cooler 3 -. 10 Days 
(RCFC) STI 

I mo -o 3 mo 

CS and RCFC 0.3 

* Accounts for approximately 80 percent of the total LERF.  

Simultaneous outages of multiple components: With the increase in AOTs, there is an increasing 
likelihood of multiple components being simultaneously out-of-service for maintenance. The planned 

maintenance performed using a rolling maintenance schedule results in new equipment being taken out
of-service every seven days. With a 10-day AOT, for instance, there would have to be a control in place 
disallowing the start of planned of maintenance of the following week, if any unanticipated problem is 
encountered during the first week resulting in maintenance beyond seven days, as would be allowed by 
the changed AOT of 10 days. The risk impact of simultaneous outages of different trains can, in many 
cases, be significant, but this aspect was not addressed quantitatively. To eliminate this possibility, AOTs 
of seven days can be an appropriate alternative, which still provides a significant portion of the requested 
extensions.  

Total operating risk impact of this subset of TS changes: The total impact of this subset of TS changes was 
not evaluated separately, but based on the evaluations presented, this impact is also expected to be 
negligible.  

Risk of shutting down theplant: The risk of shutting down the plant with the proposed changes to TS was 
not evaluated. This aspect does not need to be addressed in most cases. However, for residual heat 
removal (RHR) systems, the change in test interval from 3 to 6 months can affect the risk of shutting 
down adversely. (It is noted that in the STP plant, the importance of RHR systems is less compared to 
other plants.) In addition, as discussed earlier, this large test interval can change the component failure 
rate and the overall train unavailability can be large.  

Test Strategy Considerations: The proposed STI changes in the STP submittal do not discuss the test 
strategy (e.g., sequential, staggered) for these tests. Staggered testing reduces the risk impact compared 
to sequential testing, and the risk increase due to increases in STIs can be compensated using a staggered 
test strategy"8. One important reason for the risk benefit of staggered testing is that common-cause 
failure of multiple trains will be detected earlier. In a staggered test strategy, for a n-train system with 

test interval T, each train is tested at T/n time units apart. For example, in a 3-train system with a STI 

of 6 months, using a staggered test strategy at least one train is tested every 2 months. Since the effect 

of a large test interval (e.g., 6 months for RHR System) on component failure rate and common cause
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failure parameter is not known, a staggered testing is recommended for these types of changes to STIs.  

Staggered testing will result in early detection of failures in this system if this large STI results in any 

adverse effects.  

Impact of Changes on Large, Early Release Frequency (LERF) Contribution: The STP submittal presents 

a single evaluation of the impact to major release groups combining all the AOT and STI changes 

requested in the submittal. The LERF increases by 35 percent due to the requested changes, with the 

total LERF absolute contribution being 1.32-06. The evaluation shows that the increase in the LERF 

contribution is almost entirely due to Control room HVAC AOT and STI changes. Because of this large 

relative impact on LERF, there is questionable basis for the proposed AOT extension for the first train 

failure in control room HVAC.  

In summary, the requested AOT and STI changes for the seven TS items discussed above are 

assessed to have negligible risk impacts with the following restrictions: 

* AOT of 7 days should be used instead of 10 days to minimize simultaneous outages, and 

Staggered testing requirement when changing STI to 6 months for the RHR System to 

minimize the risk impacts of the extended STIs.  

The changes to this group of TS items are consequently assessed to involve negligible risk impact 

and in addition, are expected to provide the operational flexibility where resources can be spent on risk

significant aspects.  

4.5 Analysis of TS Changes with Non-Neyligible Impact on Average Plant CDF 

Two of the requested TS changes, as summarized in Table 4.3, are considered to have non

negligible impact on plant risk. In both of the cases, the requested TS change involves increasing AOT 

from 3 to 10 days. The impact of changing AOTs for these systems, based on the quantitative assessment 

provided in the submittal, can have the following implications: 

As stated in Chapter 2, in defining AOT, not only the average impact on plant CDF, but also the 

risk contribution for a given LCO should also be evaluated. The conditional CDF when the 

component is down for an AOT is approximately increased by a factor of 2 to 3; and if the entire 

AOT is used, the core damage probability (CDP) contribution will be in the range 2 x 10.6 to 4 

x 10.6, i.e., approximately 5 to 10% of the base CDP contribution for the year. It is acknowl

edged that every time the LCO is entered, the entire AOT is not expected to be used; 

nevertheless, this measure is important since the entire AOT may be used and such contributions 
may be incurred.  

The impact discussed above is due to unplanned maintenances. In addition, the planned 

maintenances for these systems contribute additional risk. As discussed in the STP submittal, 

the 12-week maintenance cycle can increase the baseline CDF by 47%. A good portion of this 

increase is contributed by the maintenance of these specific systems. The proposed extended 

AOTs for these systems will not necessarily be restricted to unplanned 'maintenances, and if these 

extended AOTs are used to increase the duration of planned maintenances, then non-negligible 

additional increase in risk will be incurred.
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Based on the information in the STP submittal, these specific systems are taken out-of-service 

frequently; on the average, one train of each of the system is maintained once every month in 

a 12-week maintenance cycle. A 24-week maintenance cycle will imply maintenance of one train 

of the Essential Chilled Water System once every 2 months. The maintenance downtime 

contribution for these systems is, thus, already significant.  

There is no strong evidence presented in the submittal to justify the increase in the AOT, in spite 

of the non-negligible risk impact of these requirements.  

The alternatives considered by the reviewers in recommending changes to the requirements for 

these two systems are as follows: 

Require a cross-train check of one of the redundant trains to assure its availability before the 

AOT is to be used to perform an unplanned maintenance, i.e., repair a failure. This will reduce 

the impact of the downtime.  

Allow a longer AOT only for unplanned (or unscheduled) maintenances; i.e., a different TS 

requirement for planned and unplanned maintenances.  

Justify that adequate repair cannot be completed within the current AOT and the risk of shutting 

down the plant is equal or larger than that of continued operation.  

In summary, the conclusions from the review are: 

a) the requested change in the AOT for the Essential Chilled Water (ECW) System 

involves a non-negligible risk increase and the alternatives considered are not analyzed 

sufficiently to justify the proposed or an alternate change.  

b) The AOT for the Emergency Core Cooling System (ECCS) can be extended to 7 days 

with minimal risk impacts if a cross-train check of a redundant train is instituted before 

an unplanned maintenance, i.e., to repair a failure.  

4.6 Analyses of TS Changes Involving Containment Systems 

The TS changes involving containment systems minimally impact the large, early release 

frequency (LERF) of the plant (Table 4.4). The reason for this small impact on LERF is attributed to 

the specific design feature of the STP containment. The containment building at the STP is a post

tensioned concrete cylinder with a steel liner and a domed top. The internal diameter is 150 feet, the 

walls are 3 to 4 feet thick, and the steel liner is 3/8 of an inch thick. During the review, no PSA Level 

2 evaluation was performed. The review assessment did not find any significant issues in STP analysis 

showing minimal impact on LERF, as presented in Table 4.4.  

Using reasonings similar to that discussed for other TS items, the assessments for these TS items 

are, thus, as follows: 

Negligible risk impacts will result if the AOT for the Containment Spray (CS) System is 

extended from 3 days to 7 days. If staggered testing is performed, then the STI can be 

extended to 6 months with minimal impacts.
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The proposed AOT and STI extensions for reactor containment fan cooler (RCFC) 

system also involve negligible risk impacts.  

4.7 Summary Analysis of Technical Review Conclusions 

As discussed above, the technical review conclusions for each of the TS items, judged on 

individual risk impacts, were further assessed in terms of their total integrated impact. The technical 

review conclusions (see Table 5.1) include a significant portion (but not all) of the requested changes and 

some additional requirements. The impact of these changes on the CDF was quantitatively assessed.  

With these changes, the mean CDF is calculated to increase by 4.5%, i.e., the baseline mean CDF will 

increase from 4.4 x 104-/yr to 4.6 x 10"4/yr. As presented in Table 4.1, the impact of the STP proposed 

changes would have been greater than 10%.
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5. SUMMARY 

The report presents a technical evaluation of the South Texas Project (STP) Electric Generating 

Station submittal to modify 11 items in their Technical Specification (TS). These TS items involve 

changes to AOT and STI requirements; 5 related to only AOT extensions, 2 related to only STI 

extensions, and the remaining 4 involved both AOT and STI extensions. The STP submittal to justify 

these changes uses a probabilistic safety assessment (PSA)-based analysis. To perform a review of the 

STP submittal, this report presents a framework to review a PSA-based analysis of modifications to 

aspects of TS for a nuclear power plant. This review framework is then used to evaluate the requested 

modification to the STP TS items.  

The technical review of the STP analyses in support of the TS changes included detailed reviews 

of the issues addressed and selected quantitative reassessment of the risk impact of the requested 

changes. The RISKMAN Computer code package, the same package used for the STP submittal, was 

used for the review analyses. The first phase of the technical review identified specific issues that need 

to be addressed and additional evaluations that are to be performed in support of the proposed changes.  

Based on these findings, additional evaluations were performed by the STP and the original submittal 

was supplemented with the additional information supplied.  

The technical evaluation of the 11 TS items reviewed concludes that there are negligible or minor 

risk impacts for a number of the proposed changes to these TS requirements. A summary of the review 

assessments is presented in Table 5.1.  

The TS changes to the STP which have negligible or minor risk impacts consist of the following: 

"For 6 systems, a 7-day AOT has negligible to minor risk impacts. For these systems, the STP 

submittal requested a change in AOT to 10 days from the current limit of 3 days. For one 

of these systems, carrying out a cross-train check of a redundant train along with the 

recommended AOT change will result in minimal risk impacts. Another request of AOT 

change from 1 hour to 12 hours will also have negligible to minor risk impacts. In 2 systems, 

the requested AOT changes (one request from 3 to 10 days, and another from 7 to 10 days) 

will not have negligible to minor risk impacts.  

" Requested STI changes involved three types: from 31 days to 92 days, from 61 days to 92 

days, and from 92 days to 184 days. The STI changes in general will have negligible to minor 

risk impacts with the condition that staggered testing is used when STI is being increased to 

184 days (or 6 months).

25



Table 5.1. Summary of the Technical Review Conclusions for Proposed Changes to the STP TSs 

Technical Review 

System Proposed TS Change Conclusion 

Chemical and Volume Control (CVCS) AOT AOT 

(i.e., Charging Pumps) 3 -. 10 days 3 -.- 7 days 

Reactor Protection (RPS) STI STI 
2 mo - 3 mo 2 mo - 3 mo 

Engineered Safeguard Features STI STI 

Actuation (ESFAS) 2 mo - 3 mo 2 mo - 3 mo 

Accumulators (ACC) AOT AOT 
1 hr -. 12 hrs 1 hr -- 12 hr 

Emergency Core Cooling (ECCS) AOT AOT 
3 - 10 days 3 - 7 days 

(with cross-train check) 

Residual Heat Removal (RHR) AOT AOT 
3 - 10 days 3 -. 7 days 

STI STI 
3 mo -6 mo 3 mo- 6 mo 

(staggered testing) 

Containment Spray (CS) AOT AOT 
3 - 10 days 3 - 7 days 

STI STI 
3 mo-• 6rno 3 mo-.6mo 

(staggered testing) 

Reactor Containment Fan Coolers AOT AOT 

(RCFC) 3 -. 10 days 3 - 7 days 
STI STI 

lmo -3mo imo -3mo 

Component Cooling Water (CCW) AOT AOT 
3 - 10 days 3 - 7 days 

Control Room HVAC AOT AOT 
7 - 10 days 7 days 

(1st Train) (1st Train) 
24- 72 hrs 24 - 72 hrs 
(2nd Train) (2nd Train) 

STI STI 

1 mo - 3 mo I mo -3 mo 

Essential Chilled Water (ECW) AOT AOT 
3 -- 10 days 3 days
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APPENDIX A

Proposed Modifications to the South Texas Project (STP) Technical Specifications 

This appendix presents the proposed modifications to the Technical Specifications, together with 

the type of analysis provided by STP to support the modifications. The list contains 16 of the 

modifications proposed in their submittal; 11 of these were analyzed quantitatively and are reviewed in 

this report.
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Proposed Modifications to the Technical Specifications

System I Proposed Modifications Type of Analysis 
.. Done by STP 

_____....____________ AOT (Days) [ STI (Days) 

Chemical and Volume Control 3 -- > 10 N/C" System, Core Damage 
(i.e., Charging Pumps) 

Reactor Protection N/C 62 -- > 92 System, Core Damage 

Engineered Safeguard Features N/C 62 -- > 92 System, Core Damage 
Actuation 

Pressurizer Safety Valves 15 min -- > I hr N/C Qualitative 

Accumulators 1 hr -- > 12 hrs N/C System 

Emergency Core Cooling 3 -- > 10 N/C System, Core Damage 

Residual Heat Removal 3 -- > 10 92 -- > 184 System, Core Damage 

Containment Ventilation N/C 31 -- > 92 Qualitative 

Containment Spray 3 -- > 10 92 -- > 184 System, Core Damage, 
Release Frequency 

Reactor Containment Fan Coolers 3 -- > 10 31 -- > 92 System, Core Damage, 
Release Frequency 

Containment Isolation 4 hrs -- > 24 hrs N/C Qualitative 

Steam Generator Safety Relief 4 hrs -- > 24 hrs N/C Qualitative 
Valves 

Component Cooling water 3 -- > 10 N/C System, Core Damage 

Control Room HVAC 7 d (1 t), 24 hr (2 t) -- > 31 -- > 92 System, Core Damage 
10 d (I t), 72 hr (2 t)*" I __

(
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Proposed Modifications to the Technical Specifications (Cont'd) 

System I Proposed Modifications Type of Analysis 
S, Done by STP 

___________ _ AOT (Days) MTI (Days) 

Electrical Auxiliary Building N/C 12 hrs -- > 24 hrs Qualitative 
HVAC 

Essential Chilled Water 3 -- > 10 N/C System, Core Damage

Notes: 

"N/C means No Change Requested 

"(1 t) = First Inoperable Train 

(2 t) = Second Train of Three

(
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APPENDIX B

Review Analyses of Individual Technical Specification Changes 

This appendix presents a summary of the detailed analyses for each of the requested TS changes.  

These detailed analyses are used in support of the categorization presented in Chapter 4 of the main 

report.
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Name of System Chemical Volume and Control System (CVCS) 

Technical Specification 3.1.2.4 

Item Description Comments 

Modification Requested AOT: 3 days to 10 days 

Type of System Core integrity 

Level of Evaluation System Unavailability There is consistency between the type of system 
* CDF and the level of evaluation 

Impact on mean CDF Provided 

Conditional CDF given the LCO (CCDF) Provided 
Risk Measures Reviewed (one train of the CVCS is out of service) 

Single AOT risk contribution (SAOTR) Calculated by BNL from the CCDF provided 
(increase in CDP contribution over an AOT) 

Modelling of TS AOT: Repair distribution for proposed AOT. Uses subjective judgment to define the 
Parameters in the Risk distribution.  
Model

W
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Name of System Chemical Volume and Control System (CVCS) 

Technical Specification 3.1.2.4 

Item Description Comments 

System Unavailability: 2.8% Uses Monte Carlo simulation. Use of Latin 
Hypercube sampling will provide slightly higher 
increase.  

CDF: - 0% The calculated negative impact is due to PSA Impact of Modification modeling assumptions. The increase in mean 
at Level of Evaluation CDF due to AOT changes is judged to be small.  

CCDF : 4.4 X 10-1 Impact Negligible 

(Factor increase from base case 1.0) 

SAOTR: - 0 The single AOT risk contribution is small.  

=Overall Comments * AOT: There is a negligible impact to risk due to the proposed change.
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Name of System Reactor Protection System 

Technical Specification 4.3.1 

Item Description Comments 

Modification Requested STI (62 to 92 days) 

Type of System Core integrity 1 Reactor Trip Breakers have onlytwo trains: S and R 

* System unavailability (SU) There is consistency between the type of system and 
Level of Evaluation * CDF the level of evaluation 

Individual component Change of test interval for relays not incorporated in 
unavailability model the model. However, this is not expected to 

Modelling of Relevant Element(s) significantly alter the results obtained.  
in PRA Model 

Common cause failure Impact of STI change on common cause failure 
contribution contribution is included in STP analysis.  

STI: Demand versus standby Assumes only standby time related failures. Valid, 

tRisk Modelln otime related failure conservative assumption when lacking any data to 

the Risk Model contribution (f, = 1.0) justify such data partition.  

Impact of Modification at Level System unavailability: 45.8% System unavailability impact is not negligible.  

of Evaluation CDF: 0.6% Negligible Impact 

Overall Comments * STI: The impact of the change is considered negligible.
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Name of System Engineered Safety Features Actuation System (ESFAS) 

Technical Specification 4.3.2 

Item Description Comments 

Modification Requested STI: 62 to 92 days 

Type of System Core integrity Three symmetrical trains 
Level of Evaluation * System Unavailability (SU) There is consistency between the type of system and 

* CDF the level of evaluation 

Modelling of Relevant Element(s) * Common cause failure ] Impact of change of STI on common cause failure 
in PRA Model contribution contribution is included in STP analysis.  

of TS Parameters in STI: Demand versus standby STI: Assumes only standby time related failures.  
the Risk Modelln time related failure Valid, conservative assumption when lacking 

contribution (f, = 1.0) any data to justify such data partition.  

Impact of Modification at Level System Unavailability: 20.4% System unavailability impact is considered small.  
of Evaluation CDF: 0. 1 % Negligible impact.  

Overall Comments * STI: The impact of the change is considered negligible.

I

(

(



Name of System Accumulators 

Technical Specification 3.5.1 

Item Description Comments 

Modification Requested AOT: 1 hour to 12 hours 

Type of System Core integrity 

* System Unavailability * The unavailability is not quantified in the base case 

PSA.  

Level of Evaluation * For the TS submittal, a system unavailability 
calculation was provided 

* The system has not been incorporated in the event 

trees 

Additional Risk Measures None provided Due to PSA modeling assumptions, the impact of 
accumulators on CDF cannot be quantified.  

Modelling of TS Parameters in I AOT: Full duration of AOT is AOT: Conservative but valid assumption.  

the Risk Modelj used 1 
Impact of Modification at Level System Unavailability: 24.7% * Increase in system unavailability is considered 

of Ealuaionsmall.  
of Evaluation * The impact on CDF was judged to be negligible.  

e AOT: Even though there is no evaluation at CDF level, the proposed change is not 

Overall Comments * expected to significantly increase the risk of the plant.
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Name of System Emergency Core Cooling (ECC) 

Technical Specification 3.5.2 

Item Description Comments 

Modification Requested AOT: 3 days to 10 days 

Type of System Core integrity 

Level of Evaluation * System Unavailability * There is consistency between the type of 
_________ofEvaluation_* CDF system and the level of evaluation 

Impact on mean CDF Provided 

Conditional CDF given the LCO (CCDF) Provided 
Risk Measures Reviewed (one train of the ECC is out of service) 

Single AOT risk contribution (SAOTR) Calculated by BNL from the CCDF provided 
(increase in CDP contribution over an AOT) 

Modelling of TS AOT: Repair distribution for proposed AOT: Uses subjective judgment to define the 
Parameters in the Risk AOT. distribution.  
Model 

System Unavailability: 11.2% Uses Monte Carlo simulation. Use of Latin 
Hypercube sampling will provide slightly higher 
increase.  

CDF: 3.3% The increase in mean CDF due to AOT changes 
Impact of Modification is not necessarily negligible.  
at Level of Evaluation 

CCDF: 1.15 x 104 Impact not necessarily negligible 
(Factor increase from base case = 2.5) 

SAOTR: 3.15 x 10-1 (evaluated at 10 days) The single AOT risk contribution is not 
I necessarily negligible
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Name of System Emergency Core Cooling (ECC) 

Technical Specification 3.5.2 

Item Description I 

Overall Comments * AOT: The increase in risk due to the proposed change is not necessarily negligible.
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Name of System Residual Heat Removal System (RHR) 

Technical Specification 3/4.5.6 

Item Description Comments 

AOT: 3 days to 10 days 

Modification Requested STI: 92 to 184 days Change of STI to 184 days implies a relatively 

long period of time without testing.  

Type of System Core integrity I This system has three trains 

* System unavailability (SU) * There is consistency between the type of 
Level of Evaluation * CDF system and the level of evaluation 

* A more complete evaluation would require a 

shutdown PSA.  

Impact on mean CDF Provided 

Individual impact of AOT on CDF Separate impact of AOT on system unavailability 
is presented. However, the separate impact of 
AOT on CDF is not presented.  

Individual impact of STI on CDF Separate impact of STI on system unavailability 
is presented. However, the separate impact of 

Risk Measures Reviewed STI on CDF is not presented.  

Conditional CDF given the LCO (CCDF) Provided 

(one train of the RHR is out of service) 

Single AOT risk contribution (SAOTR) Calculated by BNL from the CCDF provided 

(increase in CDP contribution over an AOT) 

Change in average unavailability of a RHR Estimated from the STP PSA data.  

train (XT/2) due to STI change.
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Name of System Residual Heat Removal System (RHR) 

Technical Specification 3/4.5.6 

Item Description Comments 

Modelling of Relevant Common cause failure contribution Impact of change of STI on common-cause 

Element(s) in PRA failure contribution is included in STP analysis.  

Model 

AOT: Repair distribution for proposed AOT. Uses subjective judgment to define the 

Modelling of TS 
distribution.  

Parameters in the Risk STI: Demand versus standby time related Assumes only standby time related failures.  

Model failure contribution (f, 1.0) Valid, conservative assumption when lacking any 

data to justify such data partition.  

tp System unavailability: 3. 1 % Uses Monte Carlo Simulation. Use of Latin 

,D Hypercube sampling will provide slightly higher 
S~increase.  

CDF: 0.1% Negligible impact 

Separate impact of STI (SU): - 4% No evaluation at CDF level 

Impact of Modification Separate impact of AOT (SU): - 0% No evaluation at CDF level 

at Level of Evaluation 

CCDF: 5.52 x 10-1 Negligible impact 

(Factor increase from base case = 1.2) 

SAOTR: 1.51 x 10' (evaluated at 10 days) Negligible impact 

Change in average unavailability (XT/2) • The new XT/2 is not very large, but staggered 

From 9.62 x iO0. to 2.02 x 10.2 testing is recommended.

( 
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Overall Comments

* Both changes: There is a negligible impact to risk due to the proposed changes.  
However, since the change of STI to 184 days implies a relatively long 

period of time without testing and can affect the assumptions in the PSA, 

staggered testing is recommended.
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Name of Sy stem Residual lleat Removal System (RHR) 

Technical Specification 3/4.5.6 

Item DsrpinCmet



Name of System Containment Spray 

Technical Specification 3/4.6.2.1 

Item Description Comments 

Modelling of Relevant Common cause failure contribution Impact of change of STI on common cause 

Element(s) in PRA failure contribution is included.  

Model 

AOT: Repair distribution for proposed Uses subjective judgment to define the 

Modelling of TS AOT. distribution 

Parameters in the Risk STI: Demand versus standby time related Assumes only standby time related failures.  
Model failure contribution (f, = 1.0) Valid, conservative assumption when lacking any 

data to justify such data partition.  

System Unavailability: 46% Uses Monte Carlo Simulation. Use of Latin 
Hypercube sampling will provide slightly higher 
increase.  

CDF: 0.0% Negligible impact 

Separate impact of STI (SU): - 40% No evaluation at CDF or LERF level 
Impact of Modification 

at Level of Evaluation Separate impact of AOT (SU) : - 0% No evaluation at CDF or LERF level 

CCDF: 4.4 x IV. Negligible impact 
(Factor increase from base case = 1.0) 

SAOTR: 0 Negligible impact 

LERF: 0% Negligible impact



Name of System Containment Spray 

Technical Specification 3/4.6.2.1 

Item Description Comments 

* Both changes: There is a negligible impact to risk due to the proposed changes.  

l C t However, since the change of STI to 184 days implies a relatively long 
verall. Comments period of time without testing and can affect the assumptions in the PSA, 

staggered testing is recommended.
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Name of System Reactor Containment Fan Coolers (RCFC) 

Technical Specification 3/4.6.2.3 

Item Description Comments 

AOT: 3 days to 10 days 
Modification Requested 

STI: 31 to 92 days 

Type of System Core and Containment integrity 

"* System Unavailability (SU) * There is consistency between the type of 

Level of Evaluation * CDF system and the level of evaluation 
"* LERF 

Impact on mean CDF Provided 

Individual impact of AOT on CDF Separate impact of AOT on system unavailability 
is presented. However, the separate impact of 
AOT on CDF is not presented.  

Individual impact of STI on CDF Separate impact of STI on system unavailability 

is presented. However, the separate impact of 

Risk Measures Reviewed STI on CDF is not presented.  

Conditional CDF given the LCO (CCDF) Provided. However, a conditional evaluation at 

(one train of the RCFC is out of service) containment level given a train of RCFC is out of 
service is not provided.  

Single AOT risk contribution (SAOTR) Calculated by BNL from the CCDF provided 
(increase in CDP contribution over an AOT) 

Impact on mean LERF LERF addresses impact at containment level.
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Name of System,. Reactor Containment Fan Coolers (RtCFC) ..  

Technical Specification 3/4.6.2.3 

Item Description Comments 

Modelling of Relevant Common cause failure contribution Impact of change of STI on common cause 
Element(s) in PRA failure contribution is included.  
Model 

AOT: Repair distribution for proposed Uses subjective judgment to define the 

Modelling of TS AOT. distribution 

Parameters in the Risk STI: Demand versus standby time related Assumes only standby time related failures.  
Model failure contribution (f, = 1.0) Valid, conservative assumption when lacking any 

data to justify such data partition.  

System Unavailability: 568.5% * The change in SU is large but does not affect 
CDF or LERF.  

* Uses Monte Carlo Simulation. Use of Latin 

Hypercube sampling will provide slightly 
higher increase.  

CDF: 0.0% Negligible impact 
Impact of Modification 
mactLeve of Modication Separate impact of STI (SU): - 543% No evaluation at CDF or LERF level 

at Level of Evaluation 

Separate impact of AOT (SU): - 0% No evaluation at CDF or LERF level 

CCDF: 4.4 x 10-1 Negligible impact 
(Factor increase from base case = 1.0) 

SAOTR: 0 Negligible impact 

LERF: 0.3% Negligible impact 

Overall Comments * Both changes: There is a negligible impact to risk due to the proposed changes.
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Name of System Component Cooling Water (CCW) 

Mo i ri 

Technical Specification 3.7.3 

Item Description Comments 
i i il f 

i ii l i i l Modification Requested AOT: 3 days to 10 days 

Type of System Core integrity 

* Initiating Event * There is consistency between the type of system and 
Level of Evaluation * System Unavailability the level of evaluation 

* CDF 

Impact on mean CDF Provided 

Conditional CDF given the LCO Provided 
(CCDF) (one train of the CCW is out 

Risk Measures Reviewed of service) 

Single AOT risk contribution (SAOTR) Calculated by BNL from the CCDF provided 
(increase in CDP contribution over an 
AOT) 

Modelling of TS AOT: Repair distribution for proposed Uses subjective judgment to define the distribution.  
Parameters in the Risk AOT.  
Model

,.
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Name of System Component Cooling Water (CCW) 

Technical Specification 3.7.3 

Item Description Comments 

Initiating Event: 156% Initiating Event and System Unavailability: Use Monte 
System Unavailability: 13% Carlo simulation. Use of Latin Hypercube sampling 

will provide slightly higher increase.  

CDF: - 3.5% This increase is not necessarily negligible. However, 
following a telephonic communication with STP staff, 
we were told that this calculation include dependencies 
which are not applicable to the STP plant. CCDF was 

Impact of Modification calculated eliminating these dependencies from the PSA 
at Level of Evaluation model. CCDF shows no change from the base case 

CDF. This implies that the impact on mean CDF will 
be negligible when the dependencies in the PSA model 

00 are corrected.  

CCDF: 4.4 x 10- Negligible Impact.  
(Factor increase from base case = 1.0) 

SAOTR: 0 The single AOT risk contribution is negligible.  

Overall Comments * AOT: The increase in risk due to the proposed change is negligible.
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Name of System Control Room Heating, Ventilating, and Air Conditioning (CR HVAC) 

Technical Specification 3/4.7.7 

Item Description Comments 

AOTI: 7 days (1 t), 24 hr (2 t) to 10 days (1 
Modification Requested t), 72 hr (2 t) 

STI: 31 to 92 days 

Type of System C Core integrity I 
Level of Eltin Initiating Event * There is consistency between the type of 

* CDF system and the level of evaluation 

Impact on mean CDF Provided 

Individual impact of AOT on CDF Separate impact of AOT on the initiating event is 
presented. However, the separate impact of AOT 
on CDF is not presented.  

Individual impact of STI on CDF Separate impact of STI on the initiating event is 

Risk Measures Reviewed presented. However, the separate impact of STI 
on CDF is not presented.  

Conditional CDF given the LCO (CCDF) Provided 
(one train of the CR HVAC is out of service) 

Single AOT risk contribution (SAOTR) Calculated by BNL from the CCDF provided 

(increase in CDP contribution over an AOT) II

(1 t) = first inoperable train 
(2 t) = second train of three



Name of System Control Room Heating, Ventilating, and Air Conditioning (CR HVAC) 

Technical Specification 3/4.7.7 

Item Description Comments 

I 

Modelling of Relevant Common cause failure contribution Impact of change of STI on common cause 

Element(s) in PRA failure contribution is included.  

Model 

AOT: Repair distribution for proposed Uses subjective judgment to define the 
Modelling of TS AOT. distribution 

Parameters in the Risk STI: Demand versus standby time related Assumes only standby time related failures.  
Model failure contribution (f, = 1.0) Valid, conservative assumption when lacking any 

data to justify such data partition.  

Initiating Event: 132% Uses Monte Carlo Simulation. Use of Latin 
Hypercube sampling will provide slightly higher o 
increase.  

CDF: 3% Impact not necessarily negligible.  

Impact of Modification Separate impact of STI (IE): - 6.3% No evaluation at CDF level 
at Level of Evaluation 

Separate impact of AOT only: - 132% No evaluation at CDF level 

CCDF: 7.4 x 10" Impact not necessarily negligible.  
(Factor increase from base case = 1.6) 

SAOTR: 2.0 x 10' Impact not necessarily negligible.  

* The risk increase is almost entirely due to the change of AOT.  

Overall Comments * AOT: The impact to risk is not necessarily negligible.  
* STI: The impact to risk is negligible.
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Name of System Essential Chilled Water (ECII) 

Technical Specification 3.7.14 

Item Description Comments 

Modification Requested .AOT: 3 days to 10 days 

Type of System [Core integrity 

"• Initiating Event * There is consistency between the type of 
Level of Evaluation * System Unavailability system and the level of evaluation 

"• CDF * The CDF impact including the effect of an 
initiating event is considered applicable.  

Impact on mean CDF Provided 

Conditional CDF given the LCO (CCDF) Provided 
Risk Measures Reviewed (one train of the ECH is out of service) 

Single AOT risk contribution (SAOTR) Calculated by BNL from the CCDF provided 
(increase in CDP contribution over an AOT) 

Modelling of TS AOT: Repair distribution for proposed Uses subjective judgment to define the 
Parameters in the Risk AOT. distribution.  
Model

b-a
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Name of System Essential Chilled Water (ECH) 

Technical Specification 3.7.14 

Item Description Comments 

"* Initiating Event: -13.2% Initiating Event and System Unavailability: Use 
"* System Unavailability: 95.3% Monte Carlo simulation. Use of Latin 

Hypercube sampling will provide slightly higher 
increase.  

Impact of Modification CDF: 6.5% (10% when assumption is * This increase is not necessarily negligible.  
at Level of Evaluation relaxed). * Impact on initiating event is included.  

CCDF: 1.3 x 10' Impact is'not necessarily negligible.  
(Factor increase from base case = 2.8) 

SAOTR: 3.5 x 10' The single AOT risk contribution is not 
I _necessarily negligible 

Overall Comments I * AOT: The impact to risk due to the proposed change is not necessarily negligible.
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APPENDIX C

List of Specific Items Requested As Additional Information 

During the review, technical analyses of the STP submittal identified specific issues to be addressed 
and additional evaluations that are to be performed in support of the proposed changes. This appendix 
summarizes the items in the request for additional information (Letter from L Kokajko to W. Cottle, 
May 1993). The revised STP submittal, dated August 1993, addresses these items.
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ENCLOSURE

A Request for Additional Information on the Review of the 
Proposed Changes to the South Texas Project (STP) 
Technical Specification (TS) 

1. For the requested technical specifications (TS) 
modifications such as the allowed outage times (AOTs) and 
surveillance intervals (STIs), present the reason for 
seeking the changes. Also, describe how the changed AOT is 
planned to be used (for planned or preventive maintenance 
only, for unplanned or unscheduled maintenance only, or for 
both). Discuss how these aspects are modeled or accounted 
for in assessing the impact of changing AOTs on the overall 
core damage frequency (CDF).  

2. Provide a list of basic input parameters for the components 
for which AOT and STI modifications are being requested.  
This list should include the following: 

A. Failure rate of important components in the train 
B. Maintenance frequency of a train (planned and 

unscheduled) 
C. Mean maintenance duration (based on plant-specific or 

generic) 
D. Test interval for a train 
E. Human error of restoration in test/maintenance (if 

included) 
F. Demand failure contribution (if used) 
G. Common cause failure parameter modeled 
H. Total Train unavailability 

Indicate the parameters changed for each TS change and 
changed values used for calculating the impact of the TS 
change. Also, indicate which of the parameters include 
plant-specific data and where generic data are used 
including their applicabilities. When plant-specific data 
are used, please provide a summary of the data base and the 
method used to derive parameters for use in the analysis.  

3. Provide a hard copy of the fault trees used in the 
evaluations of the TS changes.  

4. Provide a requantification-of the base case mean CDF and 
increases in the mean CDF for each of the TS changes using 
the model provided to the staff, i.e., the IPE (PC) model on 
which the revised TS change submittal is now being based.  
Also, provide the relative contribution of the dominant 
initiating event (IE) categories (including LOCAs) to the 
mean CDF for all the cases quantified.  

5. Provide individual evaluations (both individual and combined 
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total evaluations) of the impact of AOT and STI changes, 
when changes in both the AOT and the STI for a particular 
system are being requested. For example, both AOT and STI 
are requested to be modified for the RHR system, but only 
the total impact for this system is provided. Along with 
this total impact, the impact of changing the AOT and STI 
for the RHR system should be provided individually.  

6. Provide an evaluation of the total CDF impact of (a) all the 
proposed AOT changes, (b) all the proposed STI changes, and 
(c) all the proposed AOT and STI changes. For these total 
evaluations, also provide the relative contribution of the 
dominant event categories.  

7. For the proposed changes that affect IEs, provide a list of 
TS changes and the corresponding IEs that are affected.  

8. Provide conditional CDF calculations'to facilitate the 
evaluation of risks (for all applicable modes) due to a 
single train AOT and surveillance tests (STs). These 
calculations include: 

(a) The conditional CDF given that one (or two) train for 
which the AOT is being changed, is in LCO condition, 
i.e., unavailable (or inoperable). In otherwords, the 
CDF when the train unavailability is equal to one.  

(b) The conditional CDFs when one (or two) train is 
available (i.e., unavailability is zero) and when one 
(or two) train is unavailable (i.e., unavailability is 
equal to one). These measures are calculated in 
RISKMAN code package as part of determining risk 
achievement worths and risk reduction worths. These 
conditional CDFs may be different from (a) above, 
because in (a) any realignment for maintenance of the 
component may be included.  

9. For all cases of risk quantifications performed (i.e., base 
case, effect of changing AOTs and STIs, conditional CDFs, 
etc.,), provide the probability (frequency) cutoff values 
used.  

10. Provide a discussion related to the "Rolling Maintenance 
Program (RMP)" that has been developed and implemented by 
the licensee. This should include: 

(a) The schedule profile and personnel profile of the RMP 
that incorporates the AOTs and STIs of all TS-related 
trains including the proposed TS changes requested 

(b) A discussion on how the RMP is incorporated into the 
base case IPE model 
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(c) The CDF risk profile of the RMP over the 13 calendar 
week period in a calendar quarter 

(d) The overall change in current CDF estimate due to the 

RMP implementation over this 13 calendar week period 

11. Provide an assessment of simultaneous outages of multiple 

trains (two or three trains), if any, during plant operation 
due to the implementation of the RMP (e.g., overlapping of 

one train AOT from one week into another train AOT during 

the next week). Due to the extension of many single train 

AOTs from 3 days to 10 days, as requested in the TS change 

submittal, and since a RMP schedule may allow any one train 

to be unavailable for a maximum of one week (seven calendar 
days), there are possibilities for simultaneous outages of 

two trains that could have a large risk impact. The 
estimate of the impact of such simultaneous outages of 

multiple trains should include identification of possible 
overlapping of multiple trains of a same system during any 

given day. Indirect overlapping of three train LCO during 
any given day is absolutely prohibited.  

12. Provide a list of major issues selected for sensitivity 
analyses that are performed as part of determining the 

overall CDF impact of all changes to the current version of 

the TS. Also, provide such sensitivity analyses and their 
results.  

13. Considering all the TS changes (including the implementation 
of the RMP) being proposed, estimate the uncertainty in the 

overall CDF for the plant. This implies only one 
calculation that takes into account all the TS changes, and 

not uncertainty calculation for each of the TS change cases.  

This calculation should take into account a sufficient 
number of cutsets to obtain an appropriate measure of the 
uncertainty ranges. A discussion should be provided on the 

effect on the estimation due to the elimination of non
dominant sequences and the corresponding cut sets which may 

account for as much as 20% of the mean CDF.
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Table 1: Summary of Approved Technical Specification Changes 

Current Technical Approved Technical Technical System Specifications Specifications Specification 
.... AOT STI AOT STI

3.1.2.4

CDF 
Change 
Percent'

I I T I .1 ___--

Chemical & Volume Control System (CVCS) 
Charging Pumos

3 days 7 days2

4.3.1 Reactor Protection - 62 days 92 days 0.6 
4.3.2 Engineered Safety Feature Actuation System - 62 days 92 days 0.1 (ESFAS) 
3.4.2.2 Pressurizer Safety Valves 15 min 1 hour Q 
3.5.1 Accumulators 1 hour - 12 hours 0.0 
3.5.2 Emergency Core Cooling System (ECCS) 3 days - 7 days 2& 3  1.6 
3/4.5.6 Residual Heat Removal (RHR) 3 days 92 days 7 days 2  184 days' 0.0 
3/4.6.2.1 Containment Spray 3 days 92 days 7 days 2  184 days4  0.0 
3/4.6.2.3 Reactor Containment Fan Cooler (RCFC) 3 days 31 days 7 days2  92 days 0.0 
3.6.3 Containment Isolation 4 hours 24 hours Q 
3.7.1.1 Steam Generator Safety Relief Valves 4 hours 24 hours Q 
3.7.3 Component Cooling Water (CCW) 3 days - 7 days 2  

1.9 
3/4.7.7 Control Room Heating, Ventilation, and Air 7 days 31 7 days 2  92 days 1.6 Conditioning (CR-HVAC) 24 hours' 72 hours"

4.7.13
Area Temperature Monitoring 12 hours 24 hours

a L

K

1. The estimate of the percentage increase in the average annual core damage frequency, based on proportionality analysis using the impact of TS changes on system unavailability and initiating event frequency. No separate quantitative evaluation at the CDF level was 
performed. 0 designates those changes approved on a qualitative basis.  

2. The licensee originally requested 10-day AOTs, which were subsequently reduced to 7-day AOTs to minimize overlapping.  
3. With a cross-train operability check every 48 hours.  
4. With staggered testing. These relaxations constitute relief to the ASME Boiler and Pressure Vessel Code.  
5. Seven days for the first inoperable train, and 72 hours for the second of three trains in Modes 1 to 4.

0.0
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