
July 31, 1989

Docket'Nos. 50-498 
and 50-499 

Mr. J. H. Goldberg 
Group Vice-President, Nuclear 
Houston Lighting & Power Company 
P. 0. Box 1700 
Houston, Texas 77001 

Dear Mr. Goldberg:

SUBJECT: ISSUANCE OF AMENDMENT NOS. 10 AND 2 
LICENSE NOS. NPF-76 AND NPF-80 - SOUTH 
AND 2 (TAC NOS. 73232 AND 73322)

TO FACILITY OPERATING 
TEXAS PROJECT, UNITS 1

The Commission has issued the enclosed Amendment Nos. 10 and 2 to Facility 
Operating License Nos. NPF-76 and NPF-80 for the South Texas Project, Units 1 
and 2. The amendments consist of changes to the Technical Specifications (TSs) 
in response to your application dated June 1, 1989 (ST-HL-AE-3102).  

The amendments change the Appendix A Technical Specifications regarding the 
use of both hafnium and silver-indium-cadmium design Rod Cluster Control 
Assemblies within the reactor core.  

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

Sincerely,
ri~iF.I SI~ngd Jy George F. Dick, Jr.

George F. Dick, Jr., Project Manager 
Project Directorate - IV 
Division of Reactor Projects - III, 

IV, V and Special Projects 
Office of Nuclear Reactor Regulation

Enclosures: 
1. Amendment No. 10 to NPF-76 
2. Amendment No. 2 to NPF-80 
3. Safety Evaluation
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

July 31, 1989

Docket Nos. 50-498 
and 50-499 

Mr. J. H. Goldberg 
Group Vice-President, Nuclear 
Houston Lighting & Power Company 
P. 0. Box 1700 
Houston, Texas 77001 

Dear Mr. Goldberg:

SUBJECT: ISSUANCE OF AMENDMENT NOS. 10 AND 2 
LICENSE NOS. NPF-76 AND NPF-80 - SOUTH 
AND 2 (TAC NOS. 73232 AND 73322)

TO FACILITY OPERATING 
TEXAS PROJECT, UNITS 1

The Commission has issued the enclosed Amendment Nos. 10 and 2 to Facility 
Operating License Nos. NPF-76 and NPF-80 for the South Texas Project, Units 1 
and 2. The amendments consist of changes to the Technical Specifications (TSs) 
in response to your application dated June 1, 1989 (ST-HL-AE-3102).  

The amendments change the Appendix A Technical Specifications regarding the 
use of both hafnium and silver-indium-cadmium design Rod Cluster Control 
Assemblies within the reactor core.  

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

Sincerely, 

GeorgZ F. Dick, J)., Project Manager 
Project Directorate - IV 
Division of Reactor Projects - III, 

IV, V and Special Projects 
Office of Nuclear Reactor Regulation

Enclosures: 
1. Amendment No. 10 to NPF-76 
2. Amendment No. 2 to NPF-80 
3. Safety Evaluation 

cc w/enclosures: 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

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. 10 
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 Com pany (CPL), and City of Austin, Texas (COA) (the 
licensees) dated June 1, 1989, 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 

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.  

*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 responsibilityland control over the physical 
construction, operation and maintenance of the facility.  
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2. Accordingly, the license is amended by changes to the Technical Specifi
cations 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. 10 , 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.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frederick J. H~bdon, Director 
Project Directorate - IV 
Division of Reactor Projects - III, 

IV, V and Special Projects 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: July 31, 1989



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

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. 2 
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 June 1, 1989, 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 

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.  

*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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2. Accordingly, the license is amended by changes to the Technical Specifi
cations 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. 2 , 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.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frederick J. 4ebdon, Director 
Project Directorate - IV 
Division of Reactor Projects - III, 

IV, V and Special Projects 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: July 31, 1989



ATTACHMENT TO LICENSE AMENDMENT NOS. 10 AND 2 

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

B 3/4 1-1 
5-6

B 3/4 1-1 
5-6



3/4.1 REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.1 BORATION CONTROL 

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN 

A sufficient SHUTDOWN MARGIN ensures that: (1) the reactor can be made subcritical from all operating conditions, (2) the reactivity transients associated with postulated accident conditions are controllable within acceptable limits, and (3) the reactor will be maintained sufficiently subcritical to preclude inadvertent criticality in the shutdown condition.  

SHUTDOWN MARGIN requirements vary throughout core life as a function of fuel depletion, RCS boron concentration, and RCS Tavg. In MODES 1 and 2, the 
most restrictive condition occurs at EOL, with T at no load operating 

avg.doertn temperature, and is associated with a postulated steam line break accident and resulting uncontrolled RCS cooldown. In the analysis of this accident, a minimum SHUTDOWN MARGIN of 1.75% Ak/k is required to control the reactivity transient. The 1.75% Ak/k SHUTDOWN MARGIN is the design basis minimum for the 14-foot fuel using silver-indium-cadmium and/or Hafnium control rods (Ref. FSAR Table 4.3-3). Accordingly, the SHUTDOWN MARGIN requirement for MODES 1 and 2 is based upon this limiting condition and is consistent with FSAR safety analysis assumptions. In MODES 3, 4, and 5, the most restrictive condition occurs at BOL, when the boron concentration is the greatest. In these modes, the required SHUTDOWN MARGIN is composed of a constant requirement and a variable requirement, which is a function of the RCS boron concentration. The constant SHUTDOWN MARGIN requirement of 1.75% Ak/k is based on an uncontrolled RCS cooldown from a steamline break accident. The variable SHUTDOWN MARGIN requirement is based on the results of a boron dilution accident analysis, where the SHUTDOWN MARGIN is varied as a function of RCS boron concentration, to guarantee a minimum of 15 minutes for operator action after a boron dilution alarm, prior to a loss of all SHUTDOWN MARGIN.  

The boron dilution analysis assumed a common RCS volume, and maximum dilution flow rate for MODES 3 and 4, and a different volume and flow rate for MODE 5. The MODE 5 conditions assumed limited mixing in the RCS and cooling with the RHR system only. In MODES 3 and 4 it was assumed that at least one reactor coolant pump was operating. If at least one reactor coolant pump is not operating in MODE 3 or 4, then the SHUTDOWN MARGIN requirements for MODE 5 
shall apply.  

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT 

The limitations on moderator temperature coefficient (MTC) are provided to ensure that the value of this coefficient remains within the limiting condition assumed in the FSAR accident and transient analyses.  

The MTC values of this specification are applicable to a specific set of plant conditions; accordingly, verification of MTC values at conditions other than those explicitly stated will require extrapolation to those conditions in order to permit an accurate comparison.  

SOUTH TEXAS - UNITS 1 & 2 B 3/4 1-1 Unit 1 - Amendment No. 10 
Unit 2 - Amendment No. 2



REACTIVITY CONTROL SYSTEMS

BASES 

MODERATOR TEMPERATURE COEFFICIENT (Continued) 

The most negative MTC, value equivalent to the most positive moderator 
density coefficient (MDC), was obtained by incrementally correcting the MDC 
used in the FSAR analyses to nominal operating conditions. These corrections 
involved subtracting the incremental change in the MDC associated with a core 
condition of all rods inserted (most positive MDC) to an all rods withdrawn 
condition and, a conversion for the rate of change of moderator density with 
temperature at RATED THERMAL POWER conditions. This value of the MDC was then 
transformed into the limiting MTC value -4.0 x 10-4 Ak/k/IF. The MTC value 
of -3.1 x 10-4 Ak/k/ 0 F represents a conservative value (with corrections for 
burnup and soluble boron) at a core condition of 300 ppm equilibrium boron 
concentration and is obtained by making these corrections to the limiting MTC 
value of -4.0 x 10-4 Ak/k/ 0 F.  

The Surveillance Requirements for measurement of the MTC at the beginning 
and near the end of the fuel cycle are adequate to confirm that the MTC remains 
within its limits since this coefficient changes slowly due principally to the 
reduction in RCS boron concentration associated with fuel burnup.  

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY 

This specification ensures that the reactor will not be made critical 
with the Reactor Coolant System average temperature less than 561°F. This 
limitation is required to ensure: (1) the moderator temperature coefficient 
is within its analyzed temperature range, (2) the trip instrumentation is within 
its normal operating range, (3) the pressurizer is capable of being in an 
OPERABLE status with a steam bubble, and (4) the reactor vessel is above its 
minimum RTNDT temperature.  

3/4.1.2 BORATION SYSTEMS 

The Boron Injection System ensures that negative reactivity control is 
available during each mode of facility operation. The components required to 
perform this function include: (1) borated water sources, (2) charging pumps, 
(3) separate flow paths, (4) boric acid transfer pumps, and (5) an emergency 
power supply from OPERABLE diesel generators.  

With the RCS average temperature above 350 0 F, a minimum of two boron 
injection flow paths are required to ensure single functional capability in 
the event an assumed failure renders one of the flow paths inoperable. The 
boration capability of either flow path is sufficient to provide a SHUTDOWN 
MARGIN from expected operating conditions of 1.75% Ak/k after xenon decay 
and cooldown to 2000 F. The maximum expected boration capability requirement 
occurs at EOL from full power equilibrium xenon conditions and requires 
27,000 gallons of 7000 ppm borated water from the boric acid storage system 
or 458,000 gallons of 2500 ppm borated water from the refueling water storage 
tank (RWST). The RWST volume is an ECCS requirement and is more than adequate 
for the required boration capability.

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



FIGURE 5.1-4

UNRESTRICTED AREA* AND SITE BOUNDARY FOR RADIOACTIVE LIQUID EFFLUENTS
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*The UNRESTRICTED AREA consists of 
the FM 521 right-of-way and the 
area beyond the SITE BOUNDARY.



DESIGN FEATURES 

5.3 REACTOR CORE 

FUEL ASSEMBLIES 

5.3.1 The core shall contain 193 fuel assemblies with each fuel assembly con
taining 264 fuel rods clad with Zircaloy-4. Each fuel rod shall have a nominal 
active fuel length of 168 inches. The initial core loading shall have a maxi
mum enrichment of 3.5 weight percent U-235. Reload fuel shall be similar in 
physical design to the initial core loading and shall have a maximum enrichment 
of 3.5 weight percent U-235.  

CONTROL ROD ASSEMBLIES 

5.3.2 The core shall contain 57 full-length control rod assemblies. The full
length control rod assemblies shall contain a nominal 158.9 inches of absorber 
material. The absorber material within each assembly shall be silver-indium
cadmium or hafnium. Mixtures of hafnium and silver-indium-cadmium are not [ 
permitted within a bank. All control rods shall be clad with stainless steel tubing.  

5.4 REACTOR COOLANT SYSTEM 

DESIGN PRESSURE AND TEMPERATURE 

5.4.1 The Reactor Coolant System is designed and shall be maintained: 

a. In accordance with the Code requirements specified in Section 5.2 
of the FSAR, with allowance for normal degradation pursuant to the 
applicable Surveillance Requirements, 

b. For a pressure of 2485 psig, and 

c. For a temperature of 650 0 F, except for the pressurizer which is 680'F.  

VOLUME 

5.4.2 The total water and steam volume of the Reactor Coolant System is 13,814 
+ 100 cubic feet at a nominal T of 561"F.  - avg 

5.5 METEOROLOGICAL TOWER LOCATION 

5.5.1 The meteorological towers shall be located as shown on Figure 5.1-1.  

5.6 FUEL STORAGE 

CRITICALITY 

5.6.1 The spent fuel storage racks are designed and shall be maintained with: 

a. A keff equivalent to less than or equal to 0.95 when flooded with 

unborated water, which includes a conservative allowance of 

SOUTH TEXAS - UNITS 1 & 2 5-6 Unit 1 - Amendment No. i, 10 
Unit 2 - Amendment No. 2



_0 UNITED STATES 
~ •NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NOS. 10 AND 2 TO 

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 

By application dated June 1, 1989, Houston Lighting & Power Company, et.  
al., (the licensee) requested changes to the Technical Specifications (TS) 
(Appendix A to Facility Operating License Nos. NPF-76 and NPF-80) for the 
South Texas Project (STP), Units 1 and 2. The proposed changes would 
allow the combined use of hafnium (Hf) and silver-indium-cadmium (Ag-In-Cd) 
Rod Cluster Control Assemblies (RCCAs) within the core of STP Units 1 and 
2. A safety evaluation was provided to justify the change from Hf to 
Ag-In-Cd in selected control rod banks.  

2.0 DISCUSSION AND EVALUATION 

The present STP reactors use Hf-design RCCAs core-wide in each reactor.  
The intent of the licensee's proposal was to allow the replacement of a 
portion of the Hf control assemblies with Ag-In-Cd assemblies in the 
upcoming reload cycles for each reactor. STP will replace all Hf assemblies 
in future cycles. The proposed TS and Final Safety Analysis Report (FSAR) 
pages are revised to make the Design Feature Section correct for the 
upcoming reload cycles.  

Both the Hf and Ag-In-Cd RCCA designs have received approval for use in 
commercial reactor cores and have been used core-wide in facilities in 
the past several years. Prior staff approvals, based on good agreement 
of calculations of nuclear characteristics by Westinghouse with critical 
experimental data, and independent calculations by NRC staff consultants 
indicated that Hf and Ag-In-Cd provide essentially the same control 
characteristics (NUREG-0797, Supplement No. 1, Safety Evaluation related 
to the operation of Comanche Peak Steam Electric Station Units 1 and 2, 
October 1981). The licensee, in its safety evaluation, has stated that 
neutronic calculations comparing Hf to Ag-In-Cd and combinations of types 
of RCCA have indicated that the largest change in total rod worth resulting 
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from the substitution of absorber material is 0.1 percent or less and the 
largest increase in peaking factors will be 1 percent or less. Since 
these numbers are derived on a control rod bank basis, the proposed change 
in TS design description is written to specify that mixtures of RCCA types 
are not permitted within a bank.  

The overall RCCA design and physical geometry will remain the same for 
each RCCA type. The licensee identified a 31 pound difference in weight 
between the RCCA types. This would result in a difference in scram drop 
time. However, all assemblies are subject to the same testing program 
prior to startup to ensure the TS requirements on scram time are met.  
The staff finds this acceptable.  

The licensee has addressed other potential effects of the RCCA change in 
accordance with guidance provided in the NRC-approved Westinghouse Reload 
Safety Evaluation Methodology topical report. The non-LOCA safety analysis 
includes consideration of trip reactivity, shutdown margin, ejected rod 
worth and rod drop time. These parameters affecting the safety analysis, 
as identified in the prior discussion, are within those assumed in the 
plant licensing basis. Since sufficient shutdown margin and rod worth is 
maintained, the reactivity considerations are satisfied.  

The proposed technical specification changes would identify the use of 
mixed RCCA types in each reactor core and would correctly describe the 
design features relevant to the control rod assemblies.  

Based on its review, the staff concludes that the use of a mixture of Hf 
and Ag-In-Cd RCCAs has no adverse impact on safety and is, therefore 
acceptable.  

The staff has reviewed the licensee's proposal to use a mixture of RCCA 
types (Hf and Ag-In-Cd) in the cores of South Texas Project, Units 1 and 2.  
Based on prior approval of the use of each type core-wide, the similarity 
of mechanical characteristics of the two types, the minimal effect on 
shutdown margin and on total rod worth in the core, and the application of 
TS requirements on rod drop times for each type, the staff finds the 
proposal acceptable.  

3.0 ENVIRONMENTAL CONSIDERATION 

The amendments relate to changes in installation or use of a facility 
component located within the restricted area. The staff has determined 
that the amendments involve 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 cumula
tive occupational radiation exposure. The Commission has previously 
issued a proposed finding that the amendments involve no significant hazards 
consideration and there has been no public comment on such finding.
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Accordingly, the amendments neet 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 these amendments.  

4.0 CONCLUSION 

Based upon its evaluation of the proposed changes to the South Texas 
Project, Units 1 and 2, Technical Specifications, the staff has concluded 
that: (1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, and 
(2) such activities will be conducted in compliance with the Commission's 
regulations and the issuance of the amendments will not be inimical to the 
common defense and security or to the health and safety of the public.  
The staff, therefore, concludes that the proposed changes are acceptable, 
and are hereby incorporated into the South Texas Project, Units 1 and 2 
Technical Specifications.  

Date: July 31, 1989

Principal Contributor: M. McCoy


