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Dear Mr. Mroczka: 

SUBJECT: ISSUANCE OF AMENDMENT (TAC NO. 68212) 

The Commission has issued the enclosed Amendment No. 13 3 to Facility Operating 
License No. DPR-65 for Millstone Nuclear Power Station, Unit No. 2, in response 
to your application dated April 29, 1988 as supplemented June 24, 1988.  

The amendment revises the Technical Specifications (TS) to allow a decrease in 
the concentration of boric acid in the Boric Acid Storage Tanks. Accordingly, 
the heat tracing for piping which contains a concentrated boric acid solution 
will no longer be required to be maintained in an operable condition.  

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

Sincerely, 

/S/ 

David H. Jaffe, Project Manager 
Project Directorate 1-4 
Division of Reactor Projects I/1I 
Office of Nuclear Reactor Regulation

Enclosures: 
1. Amendment No. 133 to DPR-65 
2. Safety Evaluation 
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Gerald Garfield, Esquire 
Day, Berry and Howard 
Counselors at Law 
City Place 
Hartford, Connecticut 06103-3499 

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

Kevin McCarthy, Director 
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State Office Building 
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Bradford S. Chase, Under Secretary 
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S. E. Scace, Station Superintendent 
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Waterford, Connecticut 06385 
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4p- " 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. 133 

License No. DPP-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 April 29, 1988, as supplemented 
June 24, 1988 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. 133, are hereby incorporated in the license.  
The licensee shall operate the facility in accordance with the 
Technical Specifications.  

3. This license amendment is effective as of the date of issuance, to be 
implemented within 60 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Jo n , Stolz, Director 
Pojct Directorate I-40 

Di' sion of Reactor Projects I/II 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: October 11, 1988



ATTACHMENT TO LICENSE AMENDMENT NO. 133 

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. The corresponding 
overleaf pages are provided to maintain document completeness.  

Remove Insert 

3/4 1-8 3/4 1-8 

3/4 1-9 3/4 1-9 

3/4 1-10 3/4 1-10 

3/4 1-11 3/4 1-11 
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REACTIVITY CONTROL SYSTEMS 

MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION

3.1.l.5 The Reactor Coolant System 
when the reactor is critical.

APPLICABILITY:

temperature (Tavg) shall be > 515°F

MODES I and 2*#.

ACTION:

With the Reactor Coolant System temperature (T )< 515 0F, restore T 
to within its limit within 15 minutes or be in aMT STANDBY within theavg 
next 15 minutes.  

SURVEILLANCE REQUIREMENTS

4.1.1.5 
mined to

The Reactor Coolant System temperature (Tavg) shall be deter
be > 515OF:

a. Within 15 minutes prior to making the reactor critical, and 

b. At least once per hour when the reactor is critical and the 
Reactor Coolant System temperature (Ta) is < 525 0 F.  avg 

See Special Test Exception 3.10.3 
#With Keff > 1.0.

MILLSTONE - UNIT 2
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REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS 

FLOW PATHS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths 
shall be OPERABLE: 

a. A flow path with a piping temperature of greater than 55°F from 
the boric acid storage tank via either a boric acid pump or a 
gravity feed connection and a charging pump to the Reactor 
Coolant System if only the boric acid storage tank in 
Specification 3.1.2.7a is OPERABLE, or 

b. The flow path from the refueling water storage tank via either a 
charging pump or a high pressure safety injection pump to the 
Reactor Coolant System if only the refueling water storage tank 
in Specification 3.1.2.7b is OPERABLE.  

APPLICABILTIY: MODES 5 and 6.  

ACTION: 

With none of the above flow paths OPERABLE, suspend all operations involv
ing CORE ALTERATIONS or positive reactivity changes until at least one 
injection path is restored to OPERABLE status.  

SURVEILLANCE REQUIREMENT 

4.1.2.1 At least one of the above required flow paths shall be demon
strated OPERABLE: 

a. At least once per 7 days by exercising all testable power operat
ed valves in the flow path required for boron injection through 
at least one complete cycle, 

b. At least once per 31 days by verifying the correct position of 
all manually operated valves in the boron injection flow path not 
locked, sealed or otherwise secured in position.  

c. At least once per 24 hours by verifying that the boric acid 
piping temperature is greater than 55°F. This may be accom
plished by verifying that the ambient temperature in the vicinity 
of the boric acid piping on elevations (-)5'-0" and (-)25'-6" is 
greater than 550F.

MILLSTONE - UNIT 2 3/4 1-8 Amendment No. 133



REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.2 The following boron injection flowpaths to the RCS via the 
charging pump(s) shall be OPERABLE: 

a. At least one of the following combinations: 

1) One boric acid storage tank, with the tank contents in accor
dance with Figure 3.1-1 and a piping temperature greater than 
55°F, its associated gravity feed valve, and boric acid pump.  

2) Two boric acid storage tanks, with the weighted average of the 
combined contents of the tanks in accordance with Figure 3.1-1 
and a piping temperature greater than 55°F, their associated 
gravity feed valves, and boric acid pumps.  

3) Two boric acid storage tanks, each with contents in accordance 
with Figure 3.1-1 and a piping temperature greater than 55°F, 
at least one gravity feed valve, and at least one boric acid 
pump.  

b. The flow path from an OPERABLE Refueling Water Storage Tank, as 
per Specification 3.1.2.8.b.  

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

ACTION: 

With fewer than the above required boron injection flow paths to the Reactor 
Coolant System OPERABLE, restore the required boron injection flow paths to 
the Reactor Coolant System to OPERABLE status within 48 hours or make the 
reactor subcritical within the next 2 hours and borate to a SHUTDOWN MARGIN 
equivalent to at least 1% A k/k at 200°F; restore the required flow paths to 
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within the next 
36 hours.

Amendment No. 133MILLSTONE - UNIT 2 3/4 1-9



SURVEILLANCE REQUIREMENT 

4.1.2.2 The above required flow paths shall be demonstrated OPERABLE: 

a. At least once per 7 days by exercising all testable power 
operated valves in each flow path through at least one complete 
cycle, 

b. At least once per 31 days by verifying the correct position of 
all manually operated valves in the boron injection flow path 
not locked, sealed or otherwise secured in position, and 

c. At least once per 18 months, during shutdown, by exercising all 
power operated valves in each flow path through at least one 
complete cycle.  

d. At least once per 24 hours by verifying that the boric acid 
piping temperature is greater than 55°F. This may be accom
plished by verifying that the ambient temperature in the 
vicinity of the boric acid piping on elevations (-)5'-0" and 
(-)25-6" is greater than 55°F.

Amendment No. 9$,133MILLSTONE - UNIT 2 3/4 1-10



THIS PAGE LEFT BLANK INTENTIONALLY

MILLSTONE - UNIT 2 Amendment No. U, 1333/4 1-11



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION 

3.1.2.3 As a minimum, one charging pump or one high pressure safety 
injection pump in the boron injection flow path required OPERABLE pur

suant to Specification 3.1.2.1 shall be OPERABLE and capable of being 

powered from an OPERABLE emergency bus.  

APPLICABILITY: MODES 5 and 6.  

ACTION: 

With no charging pump or high pressure safety injection pump OPERABLE, 
suspend all operations involving CORE ALTERATIONS or positive reactivity 

changes until at least one of the required pumps is restored to OPERABLE 
status.

SURVEILLANCE REQUIREMENTS 

4.1.2.3 The above required charging pump or high pressure safety 
injection pump shall be demonstrated OPERABLE at least once per 31 days 
by: 

a. Starting (unless already operating) the pump from the control 
room, 

b. Verifying pump operation for at least 15 minutes, and 

c. Verifying that the pump is aligned to receive electrical power 
from an OPERABLE emergency bus.

3/4 1-12MILLSTONE - UNIT 2



REACTIVITY CONTROL SYSTEMS 

BORIC ACID PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION 

3.1.2.6 The boric acid pumps(s) in the boron injection flow path(s) required 
OPERABLE pursuant to Specification 3.1.2.2.a shall be OPERABLE if the flow 
path through the boric acid pump in Specification 3.1.2.2.a is OPERABLE.  

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACTION: 

With one boric acid pump required for the boron injection flow path(s) pursuant 
to Specification 3.1.2.2.a inoperable, restore the boric acid pump to OPERABLE 
STATUS within 48 hours or be in COLD SHUTDOWN within the next 36 hours.  

SURVEILLANCE REQUIREMENT 

4.1.2.6 The boric acid pump(s) shall be demonstrated OPERABLE at least once 
per 7 days by: 

a. Starting (unless already operating) the pump from the control room, 

b. Verifying, that on recirculation flow, the pump develops a discharge 
pressure of > 98 psig, and 

c. Verifying pump operation for at least 15 minutes.

Amendment No. X, 133MILLSTONE -UNIT 2 3/4 1-15



REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.7 As a minimum, one of the following borated water sources shall be 
OPERABLE:

a. One 

I.  

2.  

3.  

or b. The 

I.  

2.  

3.  

4.  

APPLICABILITY:

boric acid storage tank with: 

A concentration between 2.5 and 3.5 weight percent boric acid.  

A minimum volume of 3750 gallons, and 

A minimum boric acid storage tank temperature of 550F.  

refueling water storage tank with: 

A minimum contained volume of 57,300 gallons, 

A minimum boron concentration of 1720 ppm when in Mode 5, 

A minimum boron concentration as defined in Specification 3.9.1 
when in Mode 6.  

A minimum solution temperature of 350F.  

MODES 5 and 6.

ACTION: 

With no borated water sources OPERABLE, suspend all operations involving CORE 
ALTERATIONS or positive reactivity changes until at least one borated water 
source is restored to OPERABLE status.  

SURVEILLANCE REQUIREMENT 

4.1.2.7 The above required borated water source shall be demonstrated 
OPERABLE: 

a. At least once per 7 days by:

Verifying the boron concentration of the 

Verifying the water level of the tank

water, and

Amendment No. 30, 133

I .  

2.
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LIMITING CONDITION FOR OPERATION 

b. At least once per 24 hours by verifying the RWST temperature when it 
is the source of borated water and the RWST ambient air temperature 
is <35"F.  

c. At least once per 24 hours by verifying that the Boric Acid Storage 
Tank temperature is greater than 55°F when it is the source of 
borated water. This may be accomplished by verifying that the 
ambient air temperature in the vicinity of the BAST is greater than 
55°F.

MILLSTONE - UNIT 2 3/4 1-16a Amendment No. 133



FIGURE 3.1-1

MINIMUM BAST VOLUME VS 
STORED BAST CONCENTRATION (wt% Boric Acid) 
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.8 Both of the following borated water sources shall be OPERABLE: 

a. At least one of the following Boric Acid Storage Tank(s) 
combinations: 

1) One boric acid storage tank, with the tank contents in 
accordance with Figure 3.1-1 and a minimum temperature of 
55°F, its associated gravity feed valve, and boric acid 
pump, or 

2) Two boric acid storage tanks, with the weighted average of 
the combined contents of the tanks in accordance with 
Figure 3.1-1 and a minimum temperature of 55°F, their 
associated gravity feed valves, and boric acid pumps, or 

3) Two boric acid storage tanks, each with contents in 
accordance with Figure 3.1-1 and a minimum temperature of 
55°F, at least one gravity feed valve, and at least one 
boric acid pump.  

and b. The refueling water storage tank with: 

I. A minimum contained volume of 370,000 gallons of water, 

2. A minimum boron concentration of 1720 ppm, 

3. A minimum solution temperature of 50°F when in MODES I and 
2, and 

4. A minimum solution temperature of 35°F when in MODES 3 and 
4.  

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACTION: 

With only one borated water source OPERABLE, restore at least two borated 
water sources to OPERABLE status within 48 hours or make the reactor 
subcritical within the next 2 hours and borate to a SHUTDOWN MARGIN equivalent 
to at least 1% k/k at 200°F; restore at least two borated water sources to 
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within the next 
36 hours.

MILLSTONE - UNIT 2 3/4 1-18 Amendment No. 133



SURVEILLANCE REQUIREMENT 

4.1.2.8 Each borated water source shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the boron concentration in each water source, 
and 

2. Verifying the water level in each water source.  

b. When in MODES 3 and 4, at least once per 24 hours by verifying 
the RWST temperature is >35°F when the RWST ambient air temper
ature is <35°F.  

c. When in Modes 1 and 2, at least once per 24 hours by verifying 
the RWST temperature is >50°F when the RWST ambient air temper
ature is <50°F.  

d. At least once per 24 hours by verifying that the boric acid 
storage tank temperatures are greater than 55°F. I

MILLSTONE - UNIT 2 3/4 1-19 Amendment No. 133



RLACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

FULL LENGTH CEA POSITION 

LIMITING CONDITION FOR OPERATION 

3.1.3.1 The CEA Motion Inhibit and all full length (shutdown and regulat
ing) CEAs shall be OPERABLE with each CEA of a given group positioned 
within 10 steps (indicated position) of all other CEAs in its group.  

APPLICABILITY: MODES 1* and 2*.  

ACTION: 

a. With one or more full length CEAs inoperable due to being immova
ble as a result of excessive friction or mechanical interference 
or known to be untrippable, determine that the SHUTDOWN MARGIN 
requirement of Specification 3.1.1.1 is satisfied within 1 hour 
and be in at least HOT STANDBY within 6 hours.  

b. With the CEA Motion Inhibit inoperable, within 6 hours either: 

1. Restore the CEA Motion Inhibit to OPERABLE status, or 

2. Place and maintain the CEA crive system mode switch in 
either the "Manual" or "Off" position and fully withdraw 
all CEAs in group 7 to less than 5% insertion, or 

3. Be in at least HOT STANDBY.  

c. With one full length CEA inoperable (unless immovable as a 
result of excessive friction or mechanical interference or known 
to be untrippable) but within its above specified alignment 
requirements, operation in MODES 1 and 2 may continue for up to 
7 days per occurrence with a total accumjlated time of 
< 14 days per calendar year.  

d. With one or more full length CEAs misaligned from any other CEAs 
in its group by more than 10 steps but less than 20 steps, 
operation in MODES 1 and 2 may continue, provided that within 
one hour the misaligned CEA(s) is either: 

See Special Test Exceptions 3.10.2 and 3.10.5.  

MILLSTONE - UNIT 2 3/4 1-20 Amendment No. 3 9 
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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, andRCS T avg. The&most 
restrictive condition occurs at EOL, with Tavg at no load operating 
temperature, and is associated with a posfulated-tseaimline break accident 
and resulting uncontrolled RCS cooldown. In the analysis of this accident, 
a minimum SHUTDOWN MARGIN of 2.90%Ak/k is initially required to control 
the reactivity transient. Accordingly, the SHUTDOWN MARGIN required by 
Specification 3.1.1.1 is based upon this limiting condition and is con
sistent with FSAR accident analysis assumptions. For earlier periods 
during the fuel cycle, this value is conservative. With T < 200'F, avg
the reactivity transients resulting from any postulated accident are 
minimal and a 2% tk/k shutdown margin provides adequate protection.  

3/4.1.1.3 BORON DILUTION AND ADDITION 

A minimum flow rate of at least 3000 GPM provides adequate mixing, 
prevents stratification and ensures that reactivity changes will be 
gradual during boron concentration changes in the Reactor Coolant System..  
A flow rate of at least 3000 GPM will circulate an equivalent Reactor 
Coolant System volume of 10,060 + 700/-0 cubic feet in approximately 30 
minutes. The reactivity change *rate associated with borDn concentration 
changes will be within the capability for operator recognition and control.  

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC) 

The limitations on MTC are provided to ensure that the assdmptions 
used in the accident and transient analyses remain valid through each 
fuel cycle. The surveillance requirements for mpasurement of the MTC 
during each fuel cycle are adequate to confirm the MTC value since this 
oefficient changes slowly due principally to the reduction in RCS boron 

concentration associated with fuel burnup. The confirmation that the 
measured MTC value is within its limit provices assurance that the co
efficient will be maintained within acceptable values throughout each 
fuel cycle.  

ILLSTONE - UNIT 2 B 3/4 1-1 Amendmen÷ No 2 A2
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY 

The MTC is expected to be slightly negative at operating conditions.  
However, at the beginning of the fuel cycle, the MTC may be slightly 
positive at operating conditions and since it will become more positive at 
lower temperatures, this specification is provided to restrict reactor 
operation when T is significantly below the normal operating tempera
ture. avg 

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 pumps, and 5) an emergency 
power supply from OPERABLE diesel generators.  

With the RCS average temperature above 200°F, a minimum of two 
separate and redundant boron injection flowpaths are provided to ensure 
single functional capability in the event an assumed failure of a pump or 
valve renders one of the flowpaths inoperable. Redundant flow paths from 
the Boric Acid Storage Tanks are achieved through Boric Acid Pumps, gravity 
feed lines and Charging Pumps. Redundant flow paths from the Refueling 
Water Storage Tank are achieved through Charging Pump flow path guaranteed 
by Technical Specification 3.1.2.2 and the HPSI flow path guaranteed by 
Technical Specification 3.5.2 and 3.5.3. Allowable out-of-service periods 
ensure that minor component repair or corrective action may be completed 
without undue risk to overall facility safety from injection system 
failures during the repair period.  

The minimum boration capability is sufficient to provide a SHUTDOWN 
MARGIN of 2.9% Ak/k at all temperatures above 200°F. The maximum 
boration capability requirement occurs at EOL from full power equilibrium 
xenon conditions and requires an equivalent of 4900 gallons of 3.5% boric 
acid solution from the boric acid tanks plus 15,000 of 1720 ppm borated 
water from the refueling water storage tank. The refueling water storage 
tank can also be used alone by feed-and-bleed using well under the 370,000 
gallons of 1720 ppm borated water required.  

The requirements for a minimum contained volume of 370,000 gallons of 
borated water in the refueling water storage tank ensures the capability 
for borating the RCS to the desired level. The specified quantity of 
borated water is consistent with the ECCS requirements of Specification 
3.5.4. Therefore, the larger volume of borated water is specified here 
too.

Amendment No. 30,133MILLSTONE -UNIT 2 B 3/4 1-2



BASES 

3/4.1.2 BORATION SYSTEMS (Continued) 

The analysis to determine the boration requirements assumed that the 
Reactor Coolant System is borated concurrently with cooldown. In the limiting 
situation when letdown is not available, the cooldown is assumed to be 
initiated within 26 hours and cooldown to 220°F, is completed in the next 28 
hours.  

With the RCS temperature below 200°F, one injection system is acceptable 
without single failure consideration on the basis of the stable reactivity 
condition of the reactor and the additional restrictions prohibiting CORE 
ALTERATIONS and positive reactivity change in the event the single injection 
system becomes inoperable.  

The boron capability required below 200°F is based upon providing a 
2% A k/k SHUTDOWN MARGIN at 140°F after xenon decay. This condition requires 
either 3750 gallons of 2.5% boric acid solution from the boric acid tanks or 
57,300 gallons of 1720 ppm borated water from the refueling water storage 
tank.  

The maximum boron concentration requirement (3.5%) and the minimum 
temperature requirement (55°F) for the Boric Acid Storage Tank ensures that 
boron does not precipitate in the Boric Acid System, The daily surveillance 
requirement provides sufficient assurance that the temperature of the tank 
will be maintained higher than 55°F at all times.  

A minimum boron concentration of 1720 ppm is required in the RWST at all 
times in order to satisfy safety analysis assumptions for boron dilution 
incidents and other transients using the RWST as a borated water source as 
well as the analysis assumption to determine the boration requirement to 
ensure adequate shutdown margin.  

3/4.1.3 MOVEABLE CONTROL ASSEMBLIES 

The specifications of this section ensure that (1) acceptable power 
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is 
maintained, and (3) the potential effects of a CEA ejection accident are 
limited to acceptable levels.  

The ACTION statements which permit limited variations from the basic 
requirements are accompanied by additional restrictions which ensure that the 
original criteria are met.  

The ACTION statements applicable to an immovable or untrippable CEA and 
to a large misalignment (Ž 20 steps) of two or more CEAs, require a prompt 
shutdown of the reactor since either
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of these conditions may be indicative of a possible loss of mechanical 
functional capability of the CEAs and in the event of a immovable or 
untrippable CEA, the loss of SHUTDOWN MARGIN.  

For small misalignments (<20 steps) of the CEAs, there is 1) a small 
degradation in the peaking factors relative to those assumed in generating 
LCOs and LSSS setpoints for DNBR and linear heat rate, 2) a small effect on 
the time dependent long term power distributions relative to those used in 
generating LCOs and LSSS setpoints for DNBR and linear heat rate, 3) a 
small effect on the available SHUTDOWN MARGIN, and 4) a small effect on the 
ejected CEA worth used in the safety analysis. Therefore, the ACTION 
statement associated with the small misalignment of a CEA permits a one 
hour time interval during which attempts may be made to restore the CEA to 
within its alignment requirements prior to initiating a reduction in 
THERMAL POWER. The one hour time limit is sufficient to (1) identify 
causes of a misaligned CEA, (2) take appropriate corrective action to 
realign the CEAs and (3) minimize the effects of xenon redistribution.  

Overpower margin is provided to protect the core in the event of a 
large misalignment (Ž20 steps) of a CEA. However, this misalignment would 
cause distortion of the core power distribution. The reactor protective 
system would not detect the degradation in radial peaking factors and since 
variations in other system parameters (e.g., pressure and coolant tempera
ture) may not be sufficient to cause trips, it is possible that the reactor 
could be operating with process variables less conservative than those 
assumed in generating LCO and LSSS setpoints. Therefore, the ACTION state
ment associated with the large misalignment of a CEA requires a prompt and 
significant reduction in THERMAL POWER prior to attempting realignment of 
the misaligned CEA.  

The ACTION statements applicable to misaligned or inoperable CEAs 
include requirements to align the OPERABLE CEAs in a given group with the 
inoperable CEA. Conformance with these alignment requirements bring the 
core, within a short period of time, to a configuration consistent with 
that assumed in generating LCO and LSSS setpoints. However, extended 
operation with CEAs significantly inserted in the core may lead to pertur
bations- in 1) local burnup, 2) peaking factors and 3) available shutdown 
margin which are more adverse than the conditions assumed to exist in the
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safety analyses and LCO and LSSS setpoints determination. Therefore, time 
limits have been imposed on operation with inoperable CEAs to preclude such 
adverse conditions from developing.  

Operability of the CEA position indicators (Specification 3.1.3.3) is 
required to determine CEA positions and thereby ensure compliance with the 
CEA alignment and insertion limits and ensures proper operation of the rod 
block circuit. The CEA "Full In" and "Full Out" limits provide an 
additional independent means for determining the CEA positions when the 
CEAs are at either their fully inserted or fully withdrawn positions.  
Therefore, the ACTION statements applicable to inoperable CEA position 
indicators permit continued operations when the positions of CEAs with 
inoperable position indicators can be verified by the "Full In" or "Full 
Out" limits.  

CEA positions and OPERABILITY of the CEA position indicators are 
required to be verified on a nominal basis of once per 12 hours with more 
frequent verifications required if an automatic monitoring channel is 
inoperable. These verification frequencies are adequate for assuring that 
the applicable LCO's are satisfied.  

The maximum CEA drop time permitted by Specification 3.1.3.4 is the 
assumed CEA drop time used in the accident analyses. Measurement with T 
515°F and with all reactor coolant pumps operating ensures that ? 
measured drop times will be representative of insertion times experienced 
during a reactor trip at operating conditions.  

MILLSTONE - UNIT 2 B 3/4 1-4a Amendment No. 133
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NORTHEAST NUCLEAR ENERGY COMPANY, ET AL.  

MILLSTONE NUCLEAR POWER STATION,9UNITTNO. 2 

DOCKET NO. 50-336 

1.0 INTRODUCTION 

By application for license amendment dated April 29, 1988, as supplemented 
June 24, 1988, Northeast Nuclear Energy Company, et al. (the licensee), 
requested a change to Technical Specifications (TS) for Millstone Unit 2 that 
would allow a decrease in the concentration of boric acid in the Boric Acid 
Storage Tanks. Accordingly, the heat tracing for piping which contains a 
concentrated boric acid solution would no longer be required to be maintained 
in an operable condition. The June 24, 1988 submittal provided additional 
information which neither alters the action nor the initial determination 
published in the Federal Register.  

2.0 DISCUSSION 

Millstone Unit 2 utilizes a concentrated boric acid system to control reactor 
core reactivity, independently of the control rods. A concentrated boric acid 
solution (approximately 6.25 weight percent boric acid) is stored in two 
870 ft 3 boric acid storage tanks (BASTs). Each BAST is equipped with a pump, 
and an alternate gravity feed system, to supply concentrated boric acid to the 
charging pumps and then into the reactor via the charging system. Since the 
solubility-of boric acid is temperature sensitive, all piping that contains 
concentrated boric acid must be heated, via "heat tracing," to prevent the 
temperature of the pipe from decreasing to a point where boric acid 
precipitation and subsequent flow blockage would result. The concentrated 
boric acid system is not credited for reactivity control during any analyzed 
accident. Concentrated boric acid is required, however, to maintain shutdown 
margin. Shutdown margin is the degree to which the reactor is subcritical 
with all control rods inserted except the most reactive control rod which is 
assumed to be fully withdrawn.  

The boric acid heat tracing at Millstone Unit 2 has been found to be trouble

some and the need to keep it operable has contributed to the radiation 
exposure to operating personnel. Accordingly, the licensee has proposed an 
operational system which would allow a reduction in the boric acid concentra
tion in the BASTs to the extent that precipitation would not occur under 
expected ambient conditions (above 55 0 F). Under these conditions, the heat 
tracing on the concentrated boric acid piping would no longer be needed.  
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Borated water from the refueling water storage tank (RWST) would supplement 
the contents of the BASTs in order to maintain the required shutdown margin 
when cooling down the plant from post-power production to refueling conditions 
(RCS temperature is less than or equal to 1400F). During plant cooldown, 
positive reactivity is introduced as a result of a negative isothermal 
temperature coefficient and the decay of Xenon which was produced during power 
operation. The only safety function credited to the boric acid in the BASTs is 
the above described maintenance of post-operation shutdown margin.  

3.0 EVALUATION 

The licensee's approach to establishing the BAST and RWST requirements for 
post-power operation cooldown was the following: 

"o Required boron concentration was calculated for a cooldown from 557 0F 

to 200°F while maintaining a shutdown margin of 2.9% delta K/K and a 
cooldown from 200°F to 130OF while maintaining a shutdown margin of 2.0% 
delta K/K.  

"O For the cooldown from 557°F to 200 0 F, it was assumed that BAST boric acid 
solution was added to compensate for normal primary coolant inventory 
shrinkage. No letdown path was assumed. Various BAST volumes, boric 
acid concentrations and RWST boron concentrations were assumed. The 
resulting primary system boron concentration was shown to be greater than 
required to maintain the 2.9% delta K/K shutdown margin for the assumed 
range of BAST volumes, BAST boric acid concentrations, and RWST boron 
concentrations.  

"o For the cooldown from 200°F to 130 0 F, two operating modes were considered, 
as follows: (1) Primary system makeup from the BAST, at 2.5 wt% boric 
acid, was undertaken to compensate for normal primary coolant inventory 
shrinkage (assuming no letdown path) and (2) Primary system "feed and 
bleed" was undertaken using the RWST with a boron concentration of 1720 
ppm. In both cases, the resulting primary system boron concentration was 
in excess of that calculated to be required to maintain a shutdown margin 
of 2.0% delta K/K.  

Based upon--the above, BAST volumes, BAST boric acid concentrations and RWST 
boron concentrations were established for the primary system cooldown from 
557 0 F to 130 0 F.  

3.1 Calculation of Required Boron Concentration 

The cooldown of the primary system from 557 0F to 200°F results in an increase 
in reactivity as a result of a negative isothermal temperature coefficient and 
the decay of xenon -135. During the initial cooldown from 200'F to 130'F, it 
is assumed that xenon -135 decay is complete and thus, the positive reactivity 
insertion is due solely to the negative isothermal temperature coefficient.  
In calculating the primary system boron concentration necessary to maintain 
the specified shutdown margin, the licensee selected conservative core physics 
and plant operating assumptions so as to maximize the demand for boron. These
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assumptions are described in Section 2 of the letter dated June 24, 1988. The 
physics and operating assumptions were used as input to the Combustion 
Engineering code ROCS for the following calculations: 

C, Xenon worth 

0 Moderator deficit 

0 Inverse boron worth 

Based upon the above, we conclude that the use of an approved computer code 
with appropriately conservative input provides a conservative estimate of the 
boron concentration required to maintain a shutdown margin of 2.9% delta K/K 
from 557 0F to 200°F and 2.0% delta K/K from 200°F to 1300 F.  

3.2 Calculation of Actual (Minimum) Boron Concentration 

The actual boron concentration for a primary system cooldown from 557 0 F to 
200OF was determined by calculating the reactor coolant system shrinkage with 
decreasing temperature and providing make-up from a boric acid source. The 
initial make-up source is the BAST which is replaced by the RWST (switchover) 
when the initially-assumed BAST inventory is depleted. The assumption for 
calculation of actual boron concentrations were varied as follows: 

"o BAST Concentration - Boric acid concentration was varied 
from 2.5 wt% to 3.5 wt%.  

"o RWST Concentration - Boron concentration was varied from 
1720 ppm to 2300 ppm.  

"o BAST volume - The initial BAST volume was varied from 
3155 gallons to 7899 gallons.  

The above variations produced a total of 35 cooldown scenarios, each of which 
resulted in a temperature-dependent primary system boron concentration in 
excess of the calculated values (required to maintain a 2.9% delta K/K 
shutdown margin) as described in Section 3.1, herein.  

The actual boron concentration for the primary system cooldown from 200°F to 
130°F was also calculated by determining primary system coolant shrinkage.  
Two cooldown scenarios were presented: 

Boron addition from BAST only - With a BAST boric acid concentration 
of 2.5 wt%, a BAST volume of 3215 gallons was required for the 
cooldown.  

o Boron addition from RWST only - With the RWST at 1720 ppm boron, 
charging from the RWST with letdown flow (feed and bleed) required 
an initial 1600 gallons of RWST volume followed by an additional 
3210 gallons of RWST volume to account for primary system coolant
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shrinkage from 200'F to 130'F. Thus, at an RWST boron concentration 
of 1720 ppm, a total of 4810 gallons of RWST would be required for 
the cooldown from 200°F to 130'F. The required RWST volume is a 
small fraction of the RWST capacity which is approximately 475,000 
gallons.  

For each of the above cooldown scenarios, the resultant temperature-dependent 
boron concentration was greater than the calculated values (required to 
maintain a shutdown margin of 2.0% delta K/K) as described in Section 3.1, 
herein.  

Based upon the above, we conclude the calculated actual (minimum) boron 
concentrations provide a basis for setting BAST and RWST requirements that 
will maintain the required shutdown margins when cooling down the primary 
system from 557 0 F to 130'F.  
4.0 Technical Specifications 

NNECO has proposed changes to the TS that reflect the use of reduced concentra
tions of boric acid in the BAST.  

4.1 TS 3/4.1.2.1,"Boration Systems Flow Paths - Shutdown" 

The requirement for operability of heat tracing would be deleted from the 
Limiting Condition for Operation (LCO). The seven-day surveillance to verify 
that heat traced portions of the boric acid system are at an acceptable 
temperature would be replaced with a 24-hour surveillance to ensure that each 
BAST and piping contents are above 55°F.  

Section 2.1 of the licensee's June 24, 1988 submittal indicates that the 
solubility of boric acid in water varies from 2.52 wt% at 32 0F to 3.49 wt% at 
507F. Since the maximum BAST boric acid concentration assumed in the analysis 
(Section 3.2, herein) was 3.5 wt% boric acid, the assurance that ambient 
temperature is at least 55OF provides confidence that boric acid precipitation 
will not occur. Accordingly, the concentrated boric acid system heat tracing 
is no longer needed. The reference locations for determination of ambient 
temperature-, elevations (-)5'-0" and (-)25'-6", represent locations within 
the Millstone Unit 2 Auxiliary Building where concentrated boric acid system 
piping is located.  

Based upon the above, the proposed change to TS 3/4.1.2.1 is acceptable.  

4.2 TS 31A.1.2.2,_"Boration Systems Flow Paths_- O-erating" 

Existing Specification 3.1.2.2.1 (Modes 1 and 2) and 3.1.2.2.2 (Modes 3 and 4) 
and their associated surveillance requirements would be incorporated into one 
new TS. This change would also be reflected in TS 3.1.2.6, "Boric Acid 
Pumps-Operating" which references TS 3.1.2.2.a. The LCO for this TS would 
require that sufficient boric acid flow paths, at a temperature of at least 
557F, are available to perform boration of the reactor coolant systems (RCS) 
from the BAST(s) and the refueling water storage tank (RWST). Redundant flow 
paths from the BAST to the charging pump suction would be assured by the 
requirement to have an operable boric acid pump and gravity feed valve 
available for each tank which is used as a source. The flow path from
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the RWST to the charging pumps is required to be operable in Modes 1, 2, 3 and 
4. The surveillance requirement to demonstrate operability of the heat tracing 
would be deleted. A surveillance requirement to verify at least once per 24 
hours that the temperature of the BASTs and piping is above 55 0 F would be 
added. The remaining Surveillance Requirements, which address the exercising 
of valves and confirmation of correct valve position, would remain urchanged.  

The LCO for proposed TS 3/4.1.2.2 requires a combination of BAST and RWST 
availability to meet the cooldown requirements from 557°F to 200'F as 
described in Section 3.2, herein. Although the required BAST volume could be 
shared between the two BAST tanks, the availability of a single BAST tank is 
sufficient. The acceptability of the 550 F flow path temperature and the 
associated Surveillance Requirement is addressed in Section 4.1, herein.  

Based upon the above, proposed TS 3/4.1.2.2 and 3.1.2.6 are acceptable.  

4.3 TS 3/4.1.2.7, "Borated Water Sources - Shutdown" 

The proposed change to TS 3.1.2.7a would delete the reference to Figure 3.1-1, 
"Minimum Boric Acid Makeup Tank Volume and Temperature as a Function of Stored 
Boric Acid Concentration." The proposed TS 3.1.2.7a would require the 
following if the BAST is to be used as a source of boron for cooldown from 
200°F to 130°F: 

o A concentration between 2.5 and 3.5 weight percent boron 

C A minimum volume of 3750 gallons, and 

o A minimum boric acid storage tank temperature of 550 F.  

These requirements are conservative with regard to the assumptions used for 
the cooldown scenario where the boron is supplied by the BAST (see Section 3.2, 
herein.) In TS 3/4.1.2.7b, the volume of borated water in the RWST would be 
increased from 57,000 gallons to 47,300 gallons. As described in Section 2.3.3 
of the licensee's June 24, 1988 submittal, 4810 gallons of borated water are 
required, if supplied only from the RWST, for a primary system cooldown from 
200°F to laO0 F. The 4810 gallons value would be increased to 5350 gallons, 
for conservatism, and added to the RWST unusable volume of 51,950 gallons.  
The resultant value of 53,700 gallons (of which only 5350 gallons is actually 
usable) is the basis for TS 3.1.?.7b. In addition to the above, a proposed 
change to TS 4.1.2.7 would require that, when the BAST(s) are the source of 
borated water, every 24 hours the BAST temperature is verified to be greater 
than 55°F. The need to verify that the concentrated boric acid system is kept 
at a temperature greater than 55°F has been previously addressed.  

Based upon the above, the proposed changes to TS 3/4.1.2.7 are acceptable.  

4.4 TS 3/4.1.2.8, "Borated Water Sources - Operating" 

A proposed change to TS 3.1.2.8a would establish the minimum level of 
operability for the BASTs and associated gravity feed valves and pumps. The 
basis for the equipment operability is the initial phase of the primary
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system cooldown from 557°F to 200'F when the BASTs are the source of borated 
water (see Section 3.2, herein.) As with proposed TS 3/4.1.2.2, the required 
borated water, at a temperature greater than 557F, can be shared between the 
BASTs. A single operable BAST, however, with appropriate volume and 
concentration of boric acid, is sufficient for the initial cooldown phase. An 
additional proposed surveillance, TS 4.1.2.8d, would require verification that 
the BAST temperatures are greater than 550 F. The need to keep the BASTs at a 
temperature greater than 55°F has been previously addressed.  

Based upon the above, the proposed changes to TS 3/4.1.2.8 are acceptable.  

4.5 TS Figure 3.1-1,"Minimum BAST Volume vs. Stored BAST Concentration (wt%)" 

Proposed TS Figure 3.1-1 shows minimum BAST volumes as a function of BAST 
boric acid concentration for various RWST boron concentrations. The data 
presented in TS 3.1-1 was generated for the primary system cooldown from 5577F 
to 200°F as described in Section 3.2, herein.  

Based upon the above, the proposed TS Figure 3.1-1 is acceptable.  

5.0 ENVIRONMENTAL CONSIDERATION 

This amendment changes a requirement with respect to the installation or use 
of a facility component located within the restricted area as defined in 
10 CFR Part 20 and changes surveillance requirements. The 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 published a proposed finding 
that the amendment involves no significant hazards consideration and there has 
been no public comment on such finding. 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.  

6.0 CONCLUSION 

We have 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, and (2) such activities will be 
conducted in compliance with the Commission's regulations, and the issuance of 
the amendment will not be inimical to the common defense and security or to the 
health and safety of the public.  

Dated: October 11, 1988 

Principal Contributor:

D. H. Jaffe


