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SUBJECT: ISSUANCE OF AMENDMENT (TAC NO. M81242) 

The Commission has issued the enclosed Amendment No.159 
Operating License No. DPR-65 for Millstone Nuclear Power 
in response to your application dated January 31, 1992.

nes 

) 

RI 
an

to Facility 
Station, Unit No. 2,

The amendment changes the surveillance requirement acceptance criteria for the 
High Pressure Safety Injection Pumps and the Low Pressure Safety Injection 
Pumps (Technical Specifications 4.5.2.a.1.b, 4.5.2.a.2.b and 4.5.3.f.2) to 
satisfy the modified accident analysis.  

A copy of the related Safety Evaluation is also enclosed. The notice of 
issuance will be included in the Commission's biweekly Federal Register 
notice.  

Sincerely, 

/s/ 

Guy S. Vissing, Senior Project Manager 
Project Directorate 1-4 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation

Enclosures: 
1. Amendment No. 159 to DPR-65 
2. Safety Evaluation
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Mr. John F. Opeka 
Northeast Nuclear Energy Company

Millstone Nuclear Power Station 
Unit 2

cc:

Gerald Garfield, Esquire 
Day, Berry and Howard 
Counselors at Law 
City Place 
Hartford, Connecticut 06103-3499 

W. D. Romberg, Vice President 
Nuclear, Operations Services 
Northeast Utilities Service Company 
Post Office Box 270 
Hartford, Connecticut 06141-0270

Kevin McCarthy, Director 
Radiation Control Unit 
Department of Environmental 
State Office Building 
Hartford, Connecticut 06106

Protection

Bradford S. Chase, Under Secretary 
Energy Division 
Office of Policy and Management 
80 Washington Street 
Hartford, Connecticut 06106 

S. E. Scace, Nuclear Station Director 
Millstone Nuclear Power Station 
Northeast Nuclear Energy Company 
Post Office Box 128 
Waterford, Connecticut 06385 

J. S. Keenan, Nuclear Unit Director 
Millstone Unit No. 2 
Northeast Nuclear Energy Company 
Post Office Box 128 
Waterford, Connecticut 06385 

Nicholas S. Reynolds 
Winston & Strawn 
1400 L Street, NW 
Washington, DC 20005-3502

R. M. Kacich, Director 
Nuclear Licensing 
Northeast Utilities Service Company 
Post Office Box 270 
Hartford, Connecticut 06141-0270 
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Director of Quality Services 
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U.S. Nuclear Regulatory Commission 
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King of Prussia, Pennsylvania 19406 

First Selectmen 
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Hall of Records 
200 Boston Post Road 
Waterford, Connecticut 06385 

W. J. Raymond, Resident Inspector 
Millstone Nuclear Power Station 
c/o U.S. Nuclear Regulatory Commission 
Post Office Box 376 
Waterford, Connecticut 06385-0376 

Charles Brinkman, Manager 
Washington Nuclear Operations 
ABB Combustion Engineering 

Nuclear Power 
12300 Twinbrook Pkwy, Suite 330 
Rockville, Maryland 20852



0 -UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

NORTHEAST NUCLEAR ENERGY COMPANY 

THE CONNECTICUT LIGHT AND POWER COMPANY 

THE WESTERN MASSACHUSETTS ELECTRIC COMPANY 

DOCKET NO. 50-336 

MILLSTONE NUCLEAR POWER STATION, UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 159 
License No. DPR-65 

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

A. The application for amendment by Northeast Nuclear Energy Company, 
et al. (the licensee) dated August 6, 1991, 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, 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 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.  
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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. DPR-65 is hereby 
amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 159 are hereby incorporated in the license.  
The licensee shall operate the facility in accordance with the 
Technical Specifications and the Environmental Protection Plan.  

3. This license amendment is effective as of the date of its issuance, to be 
implemented within 30 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

oh F. Stolz, Direct r 
Pr .ect Directorate 1-4 
k~-ision of Reactor Projects - I/II 

Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 16, 1992



ATTACHMENT TO LICENSE AMENDMENT NO. 159

FACILITY OPERATING LICENSE NO. DPR-65

DOCKET NO. 50-336 

Replace the following pages of the Appendix A Technical Specifications with 
the enclosed pages. The revised pages are identified by amendment number and 
contain vertical lines indicating the areas of change.

Remove Insert

3/4 5-4 
3/4 5-6 
B 3/4 5-1 
B 3/4 5-2

3/4 5-4 
3/4 5-6 
B 3/4 5-1 
B 3/4 5-2



EMERGENCY CORE COOLINn SYSTEMS 

SURVEILLANCE REQUIREMkENTS 

4.5.2 Each ECCS subsystem shall be demonstrated OPERABLE: 

a. At least once per 31 days on a STAGGERED TEST BASIS by: 

1. Verifying that each high-pressure safety injection pump: 

a) Starts automatically on a test signal.  

b) Develops a differential pressure of > 1231 psi on 
recirculation flow.  

c) Operates for at least 15 minutes.  

2. Verifying that each low-pressure safety injection pump: 

a) Starts automatically on a test signal.  

b) Develops a differential pressure of > 157 psi on 
recirculation flow.  

c) Operates for at least 15 minutes.  

3. Verifying that each charging pump: 

a) Starts automatically on a test signal.  

b) Operates for at least 15 minutes.  

4. Verifying that each boric acid pump (when required 
OPERABLE per Specification 3.5.2.d): 

a) Starts automatically on a test signal.  

b) Develops a discharge pressure of > 98 psig on 
recirculation flow.  

c) Operates for at least 15 minutes.  

5. Verifying that upon a sump recirculation actuation signal, the 
containment sump isolation valves open.  

6. Cycling each testable, automatically operated valve through 
at least one complete cycle.  

7. Verifying the correct position for each manual valve not 
locked, sealed or otherwise secured in position.  

8. Verifying the correct position for each remote or 
automatically operated valve.  

9. Verifying that each ECCS subsystem is aligned to receive 

electrical power from separate OPERABLE emergency busses.  

MILLSTONE - UNIT 2 3/4 5-4
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

d At least once per 18 months, during shutdown, by cycling each power 
operated valve in the subsystem flow path not testable during plant 
operation through one complete cycle of full travel.  

e. By a visual verification that each of the throttle valves in Table 
4.5-1 will open to the correct position. This verification shall be 
performed: 

1. Within 4 hours following the completion of each valve stroking 
operation, 

2. Immediately prior to returning the valve to service after 
maintenance, repair, or replacement work is performed on the 
valve or its associated actuator or its control circuit, or 

3. At least once per 18 months.  

f. By conducting a flow balance verification immediately prior to 
returning to service any portion of a subsystem after the completion 
of a modification that could alter system flow characteristics. The 
injection leg flow rate shall be as follows: 

1. HPSI Headers - the sum of the three lowest injection flows 
must be > 471 gpm. The sum of the four injection flows must be 
< 675 gpm.  

2. LPSI Header - the sum of the three lowest injection flows must 
be > 2850 gpm. The sum of the four injection flows must be 

< 4500 + [ RWST level (%) - 10(%) x 200 ] 
L 90% 1 

g. At least once per 18 months, during shutdown, by verifying that on a 
Safety Injection Actuation test signal: 

1. The valves in the boron injection flow path from the boric acid 
storage tank via the boric acid pump and charging pump actuate 
to their required positions, and 

2. The charging pump and boric acid pump start automatically.  

MILLSTONE - UNIT 2 3/4 5-6 Amendment No. 45, 52, 159 
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3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

BASES 

3/4.5.1 SAFETY INJECTION TANKS 

The OPERABILITY of each of the RCS safety injection tanks ensures that a 
sufficient volume of borated water will be immediately forced into the reactor 
core through each of the cold legs in the event the RCS pressure falls below 
the pressure of the safety injection tanks. This initial surge of water into 
the core provides the initial cooling mechanism during large RCS pipe 
ruptures.  

The limits on safety injection tank volume, boron concentration and pressure 
ensure that the assumptions used for safety injection tank injection in the 
accident analysis are met.  

The limit of one hour for operation with an inoperable safety injection tank 
minimizes the time exposure of the plant to a LOCA event occurring concurrent 
with failure of an additional safety injection tank which may result in 
unacceptable peak cladding temperatures.  

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS 

The OPERABILITY of two separate and independent ECCS subsystems ensures that 
sufficient emergency core cooling capabiity will be available in the event of 
a LOCA assuming the loss of one subsystem through any single failure 
consideration. Either subsystem operating in conjunction with the safety 
injection tanks is capable of supplying sufficient core cooling to limit the 
peak cladding temperatures within acceptable limits for all postulated break 
sizes ranging from the double ended break of the largest RCS cold leg pipe 
downward.  

The trisodium phosphate dodecahydrate (TSP) stored in dissolving baskets 
located in the containment basement is provided to minimize the possibility of 
corrosion cracking of certain metal components during operation of the ECCS 
following a LOCA. The TSP provides this protection by dissolving in the sump 
water and causing its final pH to be raised to > 7.0. This determination 
assumes the RCS, the SI tanks, and the RWST is at a maximum boron 
concentration of 2400 ppm. The requirement to dissolve a representative 
sample of TSP in a sample of RWST water provides assurance that the stored TSP 
will dissolve in borated water at the postulated-post LOCA temperatures. The 
ECCS leak rate surveillance requirements assure that the leakage rates assumed 
for the system outside containment during the recirculation phase will not be 
exceeded.  

The Surveillance Requirements provided to ensure OPERABILITY of each component 
ensures that at a minimum, the assumptions used in the accident analyses are 
met and that subsystem OPERABILITY is maintained. The purpose of the HPSI and 
LPSI pumps differential pressure test on recirculation ensures that the 
pump(s) have not degraded to a point where the accident analysis would be 
adversely impacted. The actual inputs into the safety analysis for HPSI and 
LPSI pumps differential pressure (discharge-suction) when running on 
recirculation are 1209 and 150 psi, respectively. The acceptance criteria in 
the Technical Specifications were adjusted upward to account for instrument 
uncertainties and drift.  

MILLSTONE - UNIT 2 B 3/4 5-1 Amendment No. 61, 72, 159
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EMERGENCY CORE COOLING SYSTEMS 

BASES 

The requirement to dissolve a representative sample of TSP in a sample of RWST 
water provides assurance that the stored TSP will dissolve in borated water at 
the postulated post LOCA temperatures. The ECCS leak rate surveillance 
requirements assure that the leakage rates assumed for the system outside 
containment during the recirculation phase will not be exceeded.  

The purpose of the ECCS throttle valve surveillance requirements is to provide 
assurance that proper ECCS flows will be maintained in the event of a LOCA.  
Maintenance of proper flow resistance and pressure drop in the piping system 
to each injection point is necessary to: (1) prevent total pump flow from 
exceeding runout conditions when the system is in its minimum resistance 
configuration, (2) provide the proper flow split between injection points in 
accordance with the assumptions used in the ECCS-LOCA analyses, and 
(3) provide an acceptable level of total ECCS flow to all injection points 
equal to or above that assumed in the ECCS-LOCA analyses.  

3/4.5.4 REFUELING WATER STORAGE TANK (RWST) 

The OPERABILITY of the RWST as part of the ECCS ensures that a sufficient 
supply of borated water is available for injection by the ECCS in the event of 
a LOCA. The limits on RWST minimum volume and boron concentration ensure that 
I) sufficient water is available within containment to permit recirculation 
cooling flow to the core, and 2) the reactor will remain subcritical in the 
cold condition following mixing of the RWST and the RCS water volumes with all 
control rods inserted except for the most reactive control assembly. These 
assumptions are consistent with the LOCA analyses.

Amendment No. 45, 159MILLSTONE - UNIT 2 0 02 3
B 3/4 5-2



0 UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 159 

TO FACILITY OPERATING LICENSE NO. DPR-65 

NORTHEAST NUCLEAR ENERGY COMPANY, ET AL.  

MILLSTONE NUCLEAR POWER STATION, UNIT NO. 2 

DOCKET NO. 50-336 

1.0 INTRODUCTION 

By letter dated August 6, 1991, Northeast Nuclear Energy Company (the 
licensee), requested amendment to their Operating License No. DPR-65 for the 
Millstone Nuclear Power Station, Unit 2. The proposed amendment presented 
changes to the Technical Specifications due to revisions to the surveillance 
requirement acceptance criteria for the High Pressure Safety Injection (HPSI) 
pumps and the Low Pressure Safety Injection (LPSI) pumps. The proposed new 
acceptance criteria (Technical Specification 4.5.2.a.l.b) for HPSI is based 
upon the minimum differential pressure required when a pump is run on 
recirculation to meet the delivery curve assumed in the accident analysis. It 
is then adjusted upwards for instrumentation uncertainty and drift. A new 
LPSI pump curve (head vs capacity) was developed based on in-plant test data, 
then degraded by 10% of reference differential pressure to establish test 
acceptance criteria (Technical Specification 4.5.a.2.b). This acceptance 
criteria was then adjusted to take into account instrument uncertainties.  

2.0 BACKGROUND 

The licensee's review of the existing Technical Specification sections 
acceptance criteria for the HPSI and LPSI pump surveillance tests revealed an 
inconsistency between the acceptance criteria, the Technical Specification 
Requirements and the assumption in the plant's safety analysis. The proposed 
changes resolve those inconsistencies.  

3.0 EVALUATION 

The present accident analysis for Millstone Unit 2 assumes that the flow from 
the HPSI pumps will just begin to enter the Reactor Coolant System (RCS) at an 
RCS pressure of 1225 psia (1210 psig). However, the present Technical 
Specification (4.5.2.a.l.b) monthly acceptance criteria test requires that 
HPSI pumps develop a minimum discharge pressure of only 1125 psig when run on 
recirculation flow. The licensee has determined that to be consistent with 
the assumptions in the accident analysis, the HPSI pump discharge should be 
1235 psig which translates to a pump differential pressure of 1209 psid, 
assuming the refueling water storage tank (RWST) is at its minimum level for 
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switchover to pump recirculation. Using an upward adjustment to account for 
instrument uncertainties, the licensee proposes to increase the Technical 
Specification (TS) value to 1231 psid. We find this to be acceptable as it 
meets the existing accident analyses assumptions and includes allowances for 
instrument uncertainty.  

The present accident analysis for Millstone Unit 2 assumes that flow from the 
LPSI pumps will just begin to enter the RCS at an RCS pressure of 209 psia 
(194 psig). This translates to a LPSI discharge pressure of 218 psig or a 
differential pressure of 192 psid assuming the RWST is nearly empty. However, 
Technical Specifications 4.5.2.a.2.b and 4.5.3.f.2 currently require the LPSI 
pumps to develop a minimum discharge pressure of only 162 psig when run on 
recirculation flow and a minimum flow rate for the sum of three lowest 
injection lines at runout of 2370 gpm. Although the LPSI pumps have been 
found to meet the current TS surveillance, there was a question regarding 
fulfillment of the original assumptions for the accident analysis. To resolve 
this question, the licensee performed LPSI pump tests to obtain best estimate 
LPSI pump curves (head vs capacity). From the pump curves, best estimate LPSI 
delivery curves (RCS flow vs pressure) were produced for pumps "A" and "B" and 
transmitted to the fuel vender. The fuel vendor (ANF) found that the lower 
pressure at which the LPSI could begin delivery had no significant impact on 
the accident analysis. The licensee then degraded the differential pressure 
on the pump test curve by 10% to develop a conservative criterion. The 
minimum required differential pressure on recirculation flow (157 psi) and the 
minimum flow rate for the sum of the three lowest injection lines at runout 
(2850 gpm) were determined from the new delivery curve. A further adjustment 
was made to account for instrument inaccuracy. The resulting pump delivery 
curve more accurately represents the actual pump performance for each pump.  

Although the LPSI delivery for the new curve begins at lower RCS pressure and 
is initially less than the delivery in the old curve, it has been found that 
the new LPSI delivery is greater near runout at low RCS pressure and provides 
more water for core cooling during a large break LOCA. The accident analysis 
has been reevaluated by the licensee using the new conservative LPSI delivery 
inputs and it was found that the calculated peak clad temperature is not 
increased as a result of the revision to the LPSI flow curves. Also, for 
Modes 4, 5 and 6, it was found that the current boron dilution analysis is 
still bounding with the revised LPSI flow curves and is therefore acceptable.  

4.0 TECHNICAL SPECIFICATIONS 

The following Technical Specification changes were reviewed: 

4.5.2.a.l.b. Page 3/4.5-4 - Verification that each high-pressure safety 
injection pump: "Develops a differential pressure of >1231 
psi on recirculation flow." 

This was changed from "Develops a discharge pressure of >1125 psig on 
recirculation flow."

This is acceptable as explained in Section 3.0.
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4.5.2.a.2.b. Page 3/4.5-4 - Verification that each low-pressure safety 
injection pump: "Develops a differential pressure of >157 psi 
on recirculation flow." 

This was changed from "Develops a discharge pressure of >162 psig on 
recirculation flow.  

This is acceptable as explained in Section 3.0.  

4.5.3.f.2 Page 3/4.5-6 - LPSI Header flow balance: 
The sum of the three lowest injection flows must be 
>"2370 qpm" was changed to "2850 qpm." 

This increase is based on the results of testing the LPSI pumps and 
reevaluation of the accident analysis. The change is acceptable as discussed 
in Section 3.0.  

Bases 3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEM. Page B 3/4.5-1 

The BASES for the TS were modified to reflect the changes made to the TS for 
the HPSI and LPSI pumps.  

Based on the staff evaluation in Section 3.0 above, the staff concludes that 
the licensee's proposed changes to Technical Specifications Surveillance 
Requirements 4.5.2.a.l.b, 4.5.2.a.2.b, 4.5.3.f.2, and their associated bases 
are acceptable to support the revisions to the HPSI and LPSI pump pressure.  

4.0 STATE CONSULTATION 

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

5.0 ENVIRONMENTAL CONSIDERATION 

The amendment 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 
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 (56 FR 
43811). 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 amendment.
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6.0 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.  

Principal Contributor: H. Balukjian 

Date: June 16, 1992


