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The Commission has issued the enclosed Amendment No. 38 to Facility 
Operating License No. DPR-65 for the Millstone Nuclear Power Station 
Unit No. 2. The amendment consists of changes to the Technical 
Specifications in accordance with your requestsdated September 2, 1977, 
February 22 and 23, 1978 and March 20, 1978, and supplementing Infor
mation dated August 25, 1977, September 2 and 28, 1977, October 12, 1977, 
November 14, 17 and 23, 1977, December 15, 1977, January 12, 24 and 
25, 1978, February 1, 10, 21 and 28, 1978, March 8, 15 and 16, 1978, 
and April 6 and 13, 1978.  

The amendment authorizes operation with sleeved guide tubes for the 
Control Element Assemblies (CEAs), burnable poison pin perforations, 
modified containment electrical penetrations, and revises the Appendix 
A Technical Specifications by: 
1. incorporating changes resulting from the analyses of Cycle 2 

reload fuel, 

2. authorizing the removal of all part length CEAs, 

3. changes relating to a new water hole peaking factor, and 

4. deleting the requirement for two reactor protection system 
trips.  

Some portions of your proposed Technical Specifications have been modified 
to meet our requirements. These modifications have been discussed with 
and agreed to by your staff.
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We agree with the statements made by your staff and by Combustion Engineering that the sleeving of CEA guide tubes is not considered 
a permanent solution to the problem, The per-formance of the CEA guide tubes will need to be eyaluated at the end of Cycle 2. Your staff has agreed to provide such an evaluation program, Including 

,;.tWie'lanned inspections of the..CFA gulde tubes at least 90 days 
p Hrior to Millstone Unit No. 2s shutdown for Cycle 3 reload outage.  

In order to verify that your safety.analysis .properly predicts core behavior for Cycle 2, your staff has agreed to provide a summary of the data taken in the physics startup test program within 60 days of 
completion of such tests.  

As a result of the qualification testing performed during the Cycle 2 reload outage, some of the.penetration.conductors had insulation 
resistance less than 100 megohms. Your staff has agreed that, during the Cycle 3 reload outage, NNECOw.lll measure the insulation resistance 
of all penetration conductors which had moderately low (less than 100 megohms) resistance. The results of such measurements should be re
ported to us.  

Copies of the Safety Evaluation andNotice of Issuance are, also enclosed.  

Sincerely, 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors 
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We agree with the statements made by your staff and by Combustion 
Engineering that the sleeving of CEA guide tubes is not considered 
a permanent solution to the problem. The performance of the CEA 
guide tubes will need to be evaluated at the end of Cycle 2. Your 
staff has ggreed to provide such an evaluation program, including 
the planned inspections of the CEA guide tubes at least 90 days 
prior to Millstone Unit No. 2 shutdown for the Cycle 3 reload outage.  

In order to verify that your safety analysis properly predicts core 
behavior for Cycle 2, we request that you submit a startup physics 
test report within 45 days of completion of such tests.  

Copies of the Safety Evaluation and Notice of Issuance are also 
enclosed.  

Sincerely, 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors

Enclosures: 
I. Amendment No.  
2. Safety Evaluation 
3. Notice

to DPR-65

cc w/enclosures: See next page
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Northeast Nuclear Energy Company

cc: William H. Cuddy, Esquire 
Day, Berry & Howard 
Counsel ors At Law 
One Constitution Plaza 
Hartford, Connecticut 06103 

Anthony Z. Roisman 
Natural Resources Defense Council 
917 15th Street, N.W.  
Washington, D. C. 20005 

Mr. Albert L. Partridge, First Selectman 
Town of Waterford 
Hall of Records - 200 Boston Post Road 
Waterford, Connecticut 06385 

Northeast Nuclear Energy Compnny 
ATTN: Superintendent 

Millstone Plant 
P. 0. Box 128 
Waterford, Connecticut 06385 

Chief, Energy Systems Analysis Branch (AW-459) 
Office of Radiation Programs 
U. S. Environmental Protection Agency 
Room 645, East Tower 
401 M Street, N. W.  
Washington, D. C. 20460 

U. S. Environmental ProtectionAgency 
Region I Office 
ATTN: EIS COORDINATOR 
John F. Kennedy Federal Building 
Boston, Massachusetts 02203 

Waterford Public Library 
Rope Ferry Road, Route 156 
Waterford, Connecticut 05385 

cc w'/enclosures & incoming dtd: 
9/2/77, 2/22 & 23, 3/20/78, 8/25, 9/2 & 28, 10/12, 11/14, 17, & 23, 12/15/77, 
Connecticut Energy Agency 1/12, 24, & 25, 2/1, 10, 21, & 28, 3/8, 15, & 16, 
ATTN: Assistant Director, Research and 4/6 & 13/78.  

and Policy Development 
Department of Planning and Energy 

Policy 
20 Grand Street 
Hartford, Connecticut 06106

- 3 -



UNITED STATES 
1P,10 NUCLEAR REGULATORY COMMISSION 

-WASHINGTON, D. C. 20555 

THE CONNECTICUT LIGHT AND POWER COHPANY, 
THE HARTFORD ELECTRIC LIGHT COMPANY, 

WESTERN MASSACHUSETTS ELECTRIC COMPANY, AND 
NORTHEAST NUCLEAR ENERGY COMPANY 

DOCKET NO. 50-336 

MILLSTONE NUCLEAR POWER STATION, UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 38 
License No. DPR-65 

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

A. The applications for amendment by The Connecticut Light and 
Power Company, The Hartford Electric Light Company, Western 
Massachusetts Electric Company, and Northeast Nuclear Energy 
Company (the licensees), dated September 2, 1977, February 22 
and 23, and March 20, 1978, as supplemented, comply with the 
standards and requirements of the Atomic Energy Act of 1954, 
as amended (the Act), and the Commnission's rules and regulations 
set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the applications, 
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; 

0. 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 Appendices 
A and B, as revised through Amendment No. 38, are 
hereby incorporated in the license. The licensees 
shall operate the facility in accordance with the 
Technical Specifications.  

3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMIMISSION 

Brian K. Grimes. Assistant Director 
for Engineerinq & Pro.iects 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: ! APRIL i 5 1078



ATTACKMENT TO LIENSE AMENDMENT No, 38 

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 area of change. The 
corresponding overleaf pages are also provided to maintain document 
completeness.
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DEFINITIONS
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS 
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DEFINITIONS 

CORE ALTERATION 

1.12 CORE ALTERATION shall be the movement or manipulation of any com
ponent within the reactor pressure vessel with the vessel head removed 
and fuel in the vessel.  

'SHUTDOWN MARGIN 

1.13 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by 
which the reactor is subcritical or would be subcritical from its present 
condition assuming all full length control element assemblies (shutdown 
and regulating) are fully inserted except for the single assembly of 
highest reactivity worth which is assumed to be fully withdrawn.  

IDENTIFIED LEAKAGE 

1.14 IDENTIFIED LEAKAGE shall be: 

a. Leakage into closed systems, such as pump seal or valve packing 
leaks that are captured, and conducted to a sump or collecting 
tank, or 

b. Leakage into the containment atmosphere from sources that are 
both specifically located and known either not to interfere 
with the operation of leakage detection systems or not to be 
PRESSURE BOUNDARY LEAKAGE.  

UNIDENTIFIED LEAKAGE 

1.15 UNIDENTIFIED LEAKAGE shall be all leakage which is not IDENTIFIED 
LEAKAGE or CONTROLLED LEAKAGE.  

PRESSURE BOUNDARY LEAKAGE 

1.16 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator 
tube leakage) through a non-isolable fault in a Reactor Coolant System 
component body, pipe wall or vessel wall.  

CONTROLLED LEAKAGE 

1.17 CONTROLLED LEAKAGE shall be the water flow from the reactor 
coolant pump seals.

MILLSTONE - UNIT 2 1-3 Amendment No.-



DEFINITIONS

AZIMUTHAL POWER TILT - T 

1.18 AZIMUTHAL POWER TILT shall be the maximum difference between the 
power generated in any core quadrant (upper or lower) and the average 
power of all quadrants in that half (upper or lower) of the core 
divided by the average power of all quadrants in that half (upper or 
lower) of the core.  

AZIMUTHAL POWER TILT Power in any core quandrant (upper or lower) -I 

mTaxAverage power of all quadrants (upper or lower)I 

DOSE EQUIVALENT 1-131 

1.19 DOSE EQUIVALENT 1-131 shall be that concentration of 1-131 (pCi/ 
gram) which alone would produce the same thyroid dose as the quantity and 
isotopic mixture of 1-131, 1-132, 1-133, 1-134 and 1-135 actually present.  
The thyroid dose conversion factors used for this calculation shall be 
those listed in Table III of TID-14844.  

E-AVERAGE DISINTEGRATION ENERGY 

1.20 E shall be the average sum of the beta and gamma energies per dis
integration (in MEV) for isotopes, other than iodines, with half lives 
greater than 15 minutes, making up at least 95% of the total non-iodine 
activity in the coolant.  

STAGGERED TEST BASIS 

1.21 A STAGGERED TEST BASIS shall consist of: 

a. A test schedule for n systems, subsystems, trains or other 
designated components obtained by dividing the specified test 
interval into n equal subinterval, and 

b. The testing of one system, subsystem, train or other designated 
component at the beginning of each subinterval.  

FREQUENCY NOTATION 

1.22 The FREQUENCY NOTATION specified for the performance of Surveillance 
Requirements shall correspond to the intervals defined in Table 1.2.

MILLSTONE - UNIT 2 1-4 Amendment No.-,



DEFINITIONS 

AXIAL SHAPE INDEX 

1.23 The AXIAL SHAPE INDEX (YE) used for normal control and in-dication 
is the power level detected by the lower excore nuclear instrument 
detectors (L) less the power level detected by the upper excore nuclear 
instrument detectors (U) divided by the sum of these power levels. The 
AXIAL SHAPE INDEX (YI) used for the trip and pretrip signals in the 
reactor protection system is the above value (Y ) modified by an appropriate 
multiplier (A) and a constant (B) to determine ýhe true core axial power 
distribution for that channel.  

L-U Y AY +B YE -L+U YI :AE+B 

UNRODDED PLANAR RADIAL PEAKING FACTOR - F 
-xjI 

1.24 The UNRODDED PLANAR RADIAL PEAKING FACTOR is the maximum ratio of 
the peak to average power density of the individual fuel rods in any of 
the unrodded horizontal planes, excluding tilt.  

ENCLOSURE BUILDING INTEGRITY 

1.25 ENCLOSURE BUILDING INTEGRITY shall exist when: 

1.25.1 Each door in each access opening is closed except when 
the access opening is being used for normal transit entry 
and exit, and 

1.25.2 The enclosure building filtration system is OPERABLE.  

REACTOR TRIP SYSTEM RESPONSE TIME 

1.26 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval 
from when the monitored parameter exceeds its trip setpoint at the 
channel sensor until electrical power is interrupted to the CEA drive 
mechanism.  

ENGINEERED SAFETY FEATURE RESPONSE TIME 

1.27 The ENGINEERED SAFETY FEATURE RESPONSE TIME shall be that time 
interval from when the monitored parameter exceeds its ESF actuation 
setpoint at the channel sensor until the ESF equipment is capable of

MILLSTONE - UNIT 2 I-5 Amendment No.,



DEFINITIONS 

ENGINEERED SAFETY FEATURE RESPONSE TIME (Continued) 

performing its safety function (i.e., the valves travel to their required 
positions, pump discharge pressures reach their required values, etc.).  
Times shall include diesel generator starting and sequence loading 
delays where applicable.  

PHYSICS TESTS 

1.28 PHYSICS TESTS shall be those tests performed to measure the funda
mental nuclear characteristics of the reactor core and related instrumen
tation and 1) described in Chapter 13.0 of the FSAR, 2) authorized under 
the provisions of 10 CFR 50.59, or 3) otherwise approved by the Commission.  

UNRODDED INTEGRATED RADIAL PEAKING FACTOR - F 
r 

1.29 The UNRODDED INTEGRATED RADIAL PEAKING FACTOR is the ratio of the 
peak pin power to the average pin power in an unrodded core, excluding tilt.

MILLSTONE - UNIT 2 1-6 Amendment No. 3o



TABLE 2.2-1 (Continued) 

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS 

FUNCTIONAL UNIT TRIP SETPOINT 

10. Loss of Turbine -- Hydraulic > 500 psig 
Fluid Pressure - Low (3)

I,) (1) 
Un 

(2) 

(3) 

(5) 

CD 

c-t 

02

LI) 
-I 
Q 

m 

-1 

r\)

TABLE NOTATION 

Trip may be bypassed below 5% of RATED THERMAL POWER; bypass shall be automatically removed 
when THERMAL POWER is > 5% of RATED THERMAL POWER.  

Trip may be manually bypassed below 600 psia; bypass shall be automatically removed at or 
above 600 psia.  

Trip may be bypassed below 15% of RATED THERMAL POWER; bypass shall be automatically removed 
when THERMAL POWER is > 15% of RATED THERMAL POWER.  

Each of four channels actuate on the auctioneered output of two transmitters, one from each 
steam generator.

ALLOWABLE VALUES 

> 500 psig

(

K
I



1.0

0.6 .. ...  

"!ý__SLOPE = 1.0 , 
OR 2  ~__1 

0.4 __-- __- __ 

0.2 

0 0.2 0.4 - 0.6 0.8 

FRACTION OF RATED THERMAL POWER 

FIGURE 2.2-1 

Local Power Density - High Trip Setpoint 
Part 1 (Fraction of RATED THERMAL POWER Versus QR 2 )

MILLSTONE - UNIT 2

1.0

2-6



0.6

0.4 _ - . -

_.. ._ _ _ _ I '_ _ --_ 

0.2 -

ACCEPTABLE OPERATION 

Y, 0 -REION 

-4----i = -- -- - ---. • -'2 -- 2£ •..  -0.2 _ ___.._ ___ 

* -4---

-0.4 !,El

UNACCE PTABLE OPERATION 

-0.6 
.0 0.2 0.4 0.6 0.8 1.0 1.2 

QR 2 

FIGURE 2.2-2 
Local Power Density - High Trip Setpoint 

Part 2 (QR 2 Versus YI)

MILLSTONE - UNIT 2 2-7 Amnenfment No.



1.30

-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5

Y,

FIGURE 2.2-3 
Thermal Margin/Low Pressure Trip Setpoint 

Part 1 (YI Versus A1 )

I
(-I) 
-4 

cz 
-I 
YN)

'I I] I WHERE: 0 DN8 =A 1 0R1  AND p-TRIP 1395 X + 12.5X T -24 
DN +12. XN In0 6240 

I i ; I 1: 1'M1111 

H !- i l i l I -1 I 'I 1 1, 11 11 1 111- 1 .1'' 

Iltt i .......  
Al -0.3078Yt + 1.0909I 

•iBJi•1 I A~ 0 .3258YI + 0.9042 j 

+0.9 2:111; 

11 IM I. I-• ...

1.25

1.20

A1 1.15

30: 1.10

1.05 

1.00
-0.5

(D 

(D 

0

[



1.2 

1.0 

0.8 

QR1 0.6 

"0.4 

0.2 

0

ION9 = A1 X OR 1 

AND 

pTRlP - 1395 X

0.2

NS + 12.5 X Tin - 6240

0.4 0.6

FRACTION OF RATED THERMAL POWER 

FIGURE 2.2-4 
Thermal Margin/Low Pressure Trip Setpoint 

(Part 2 Fraction of RATED THERMAL POWER Versus QR 1 ) 

IT 2 2-9 AmendineMILLSTONE - UN nt Nlo. 3

1.006_

o1.00 -i

eo 29

0. 30

F-, i ~i---'---- I

0 0.8 1.0 1.2

;l't

;!; ";i :1 i• t;¸!;



LIMITING SAFETY SYSTEM SETTINGS

BASES 

Reactor Coolant Flow-Low (Continued) 

operation of the reactor at reduced power if one or two reactor coolant 
pumps are taken out of service. The low-flow trip setpoints and Allowable 
Values for the various reactor coolant pump combinations have been 
derived in consideration of instrument errors and response times of 
equipment involved to maintain the DNBR above 1.30 under normal operation 
and expected transients. For reactor operation with only two or three 
reactor coolant pumps operating, the Reactor Coolant Flow-Low trip set
points, the Power Level-High trip setpoints, and the Thermal Margin/Low 
Pressure trip setpoints are automatically changed when the pump condition 
selector switch is manually set to the desired two- or three-pump 
position. Changing these trip setpoints during two and three pump 
operation prevents the minimum value of DNBR from going below 1.30 during 
normal operational transients and anticipated transients when only two or 
three reactor coolant pumps are operating.  

Pressurizer Pressure-High 

The Pressurizer Pressure-High trip, backed up by the pressurizer code 
safety valves and main steam line safety valves, provides reactor coolant 
system protection against overpressurization in the event of loss of load 
without reactor trip. This trip's setpoint is 100 psi below the nominal 
lift setting (2500 psia) of the pressurizer code safety valves and its 
concurrent operation with the power-operated relief valves avoids the 
undesirable operation of the pressurizer code safety valves.  

Containment Pressure-High 

The Containment Pressure-High trip provides assurance that a reactor 
trip is initiated concurrently with a safety injection. The setpoint 
for this trip is identical to the safety injection setpoint.  

Steam Generator Pressure-Low 

The Steam Generator Pressure-Low trip provides protection against 
an excessive rate of heat extraction from the steam generators and 
subsequent cooldown of the reactor coolant. The setting of 500 psia 
is sufficiently below the full-load operating point of 815 psia so 
as not to interfere with normal operation, but still high enough to 
provide the required protection in the event of excessively high steam 
flow. This setting was used with an uncertainty factor of + 22 psi 
in the accident analyses.  
MILLSTONE - UNIT 2 B 2-5



LIMITING SAFETY SYSTEM SETTINGS

BASES 

Steam Generator Water Level 

The Steam Generator Water Level-Low trip provides core protection 
by preventing operation with the steam generator water level below the 
minimum volume required for adequate heat removal capacity and assures 
that the design pressure of the reactor coolant system will not be 
exceeded. The specified setpoint provides allowance that there will 
be sufficient water inventory in the steam generators at the time of 
trip to provide a margin of more than 10 minutes before auxiliary 
feedwater is required.  

Local Power Density-High 

The Local Power Density-High trip is provided to prevent the peak 
local power density in the fuel from exceeding 21 kw/ft during 
steady state operation thereby assuring that the melting point of the 
UO fuel will not be reached. A value of 21 kw/ft is well below the 
value corresponding to fuel centerline melting.  

A reactor trip is initiated whenever the AXIAL SHAPE INDEX exceeds 
the allowable limits of Figure 3.2-2. The AXIAL SHAPE INDEX is 
calculated from the upper and lower ex-core neutron detector channels.  
The calculated setpoints are generated as a function of THERMAL POWER 
level with the CEA group position being inferred from the THERMAL POWER 
level. The trip is automatically bypassed below 15 percent power.  

The maximum AZIMUTHAL POWER TILT and maximum CEA misalignment permitted 
for continuous operation are assumed in generation of the setpoints. In 
addition, CEA group sequencing in accordance with the Specifications 
3.1.3.5 and 3.1.3.6 is assumed. Finally, the maximum insertion of CEA 
banks which can occur during any anticipated operational occurrence 
prior to a Power Level-High trip is assumed.  

Thermal Margin/Low Pressure 

The Thermal Margin/Low Pressure trip is provided to prevent operation 
when the DNBR is less than 1.30.
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LIMITING SAFETY SYSTEM SETTINGS

BASES 

Thermal Margin/Low Pressure (Continued) 

The trip is initiated whenever the reactor coolant system pressure 
signal drops below either 1750 psia or a computed value as described 
below, whichever is higher. The computed value is a function of the 
higher of LT power or neutron power, reactor inlet temperature, the 
number of reactor coolant pumps operating and the AXIAL SHAPE INDEX.  
The minimum value of reactor coolant flow rate, the maximum AZIMUTHAL 
POWER TILT and the maximum CEA deviation permitted for continuous operation 
are assumed in the generation of this trip function. In addition, CEA 
group sequencing in accordance with Specifications 3.1.3.5 and 3.1.3.6 
is assumed. Finally, the maximum insertion of CEA banks which can occur 
during any anticipated operational occurrence prior to a Power Level
High trip is assumed.  

The Thermal Margin/Low Pressure trip setpoints are derived from the 
core safety limits through application of appropriate allowances for 
equipment response time measurement uncertainties and processing error.  
A safety margin is provided which includes: an allowance of 5% of RATED 
THERMAL POWER to compensate for potential power measurement error; an 
allowance of 2°F to compensate for potential temperature measurement 
uncertainty; and a further allowance of 52 psi to compensate for pres
sure measurement error, trip system processing error, and time delay 
associated with providing effective termination of the occurrence that 
exhibits the most rapid decrease in margin to the safety limit. The 52 
psi allowance is made up of a 22 psi pressure measurement allowance and 
a 30 psi time delay allowance.  

Loss of Turbine 

A Loss of Turbine trip causes a direct reactor trip when operating 
above 15% of RATED THERMAL POWER. This trip provides turbine protection, 
reduces the severity of the ensuing transient and helps avoid the lifting 
of the main steam line safety valves during the ensuing transient, thus 
extending the service life of these valves. No credit was taken in the 
accident analyses for operation of this trip. Its functional capability 
at the specified trip setting is required to enhance the overall reliability 
of the Reactor Protection System.
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - T av > 200°F

LIMITING CONDITION FOR OPERATION 

3.1.1.1 The SHUTDOWN MARGIN shall be > 3.20% Ak/k.  

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

ACTION: 

With the SHUTDOWN MARGIN < 3.20% Wk/k, immediately initiate and continue 
boration at > 44 gpm until the required SHUTDOWN MARGIN is restored.  

SURVEILLANCE REQUIREMENTS 

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be > 3.20% Ak/k: 

a. Immediately upon detection of an inoperable CEA. If the 
inoperable CEA is immovable or untrippable, the SHUTDOWN MARGIN, 
required by Specification 3.1.1.1, shall be increased by an 
amount at least equal to the withdrawn worth of the immovable 
or untrippable CEA.

b. When in MODES 1 or 2, at least once 
that CEA group withdra-wal is within 
Limits of Specification 3.1.3.6.  

c. Prior to initial operation above 5% 
each refueling, with the CEA groups 
Limits of Specification 3.1.3.6.

per 12 hours by verifying 
the Transient Insertion 

RATED THERMAL POWER after 
at the Transient Insertion

See Special Test Exception 3.10.1.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

d. When in MODES 3 or 4, at least once per 24, hours by consider
ation of the following factors: 

1. Reactor coolant system boron concentration, 
2. CEA position, 
3. Reactor coolant temperature, 
4. Fuel burnup based on gross thermal energy generation, 
5. Xenon concentration, and 
6. Samarium concentration.  

4.1.1.1.2 The overall core reactivity balance shall be compared to 
predicted values to demonstrate agreement within + 1.0% Ak/k at least 
once per 31 Effective Full Power Days. This comparison shall consider 
at least those factors stated in Specification 4.1..1l.l.d, above. The 
predicted reactivity values shall be adjusted (normalized) to correspond 
to the actual core conditions prior to exceeding a fuel burnup of 60 
Effective Full Power Days after each refueling.
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REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT (MTC)

LIMITING CONDITION FOR OPERATION 

3.1.1.4 The moderator temperature coefficient (MTC) shall be: 

a. Less positive than 0.5 x 10-4 Ak/k/ 0 F whenever THERMAL POWER 
is < 70% of RATED THERMAL POWER,

b. Less positive than 0.2 x 10-4 Ak/k/OF whenever 
is > 70% of RATED THERMAL POWER, and

THERMAL POWER

c. Less negative than -2.2 x 10-4 6k/k/°F at RATED THERMAL POWER.  

APPLICABILITY: MODES 1 and 2*# 

ACTION: 

With the moderator temperature coefficient outside any one of the above 
limits, be in at least HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS 

4.1.1.4.1 The MTC shall be determined to be within its limits by con
firmatory measurements. MTC measured values shall be extrapolated 
and/or compensated to permit dinect comparison with the predicted 
values.  

* With K > 1.0.  

e ff 
# See Special Test Exemption 3.10.2.
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REACTIVITY CONTROL SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

4.1.1.4.2 The MTC shall be determined at the following frequencies and 
THERMAL POWER conditions during each fuel cycle: 

a. Prior to initial operation above 5% 'of RATED THERMAL POWER, 
after each refueling.  

b. At any THERMAL POWER, within 14 EFPD after each fuel loading 
at equilibrium boron concentration.  

c. At any THERMAL POWER, within 14 EFPD after reaching a RATED 
THERMAL POWER equilibrium boron concentration of 300 ppm.
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REACTIVITY CONTROL SYSTEMS 

BORIC ACID PUMPS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.6 The boric acid pump(s) in the boron injection flow path(s) 

required OPERABLE pursuant to Specification 3.1.2.2a shall be OPERABLE 

if the flow path through the boric acid pump in Specification 3.1.2.2a 

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 3.1.2.2a inoperable, restore the boric acid 

pump to OPERABLE STATUS within 48 hours or be in COLD SHUTDOWN within 

the next 36 hours.  

SURVEILLANCE REQUIREMENTS 

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.
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REACTIVITY CONTROL SYSTEMS 

BORATEb 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 boric acid storage tank and one associated heat tracing 
circuit with the tank contents in accordance with Figure 
3.1-1.  

b. The refueling water storage tank with: 

1. A minimum contained volume of 57,000 gallons, 

2. A minimum boron concentration of 1720 ppm, and 

3. A minimum solution temperature of 35°F.  

APPLICABILITY: 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 REQUIREMENTS

4.1.2.7 The 
OPERABLE:

above required borated water source shall be demonstrated

a. At least once per 7 days by: 

1. Verifying the boron concentration of the water, 

2. Verifying the water level of the tank, and 

3. Verifying the boric acid storage tank solution temper
ature when it is the source of borated water.  

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.

MILLSTONE - UNIT 2
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.8 At least two of the following three borated water sources shall 
be OPERABLE: 

a. Two boric acid storage tanks and one associated heat tracing 
circuit per tank with the contents of the tanks in accordance 
with Figure 3.1-1, and 

b. The refueling water storage tank with: 

1. 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 1 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 I% Ak/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.  

SURVEILLANCE REQUIREMENTS 

4.i.2.8 At least two borated water sources shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the boron concentration in each water source, 
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION 

2. Verifying the water level in each water source, and 

3. Verifying the boric acid storage tank solution temperature.  

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 
temperature 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 
temperature is < 50'F.
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REACTIVITY 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 drive 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 accumulated time of 
S14 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.
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REACTIVITY CONTROL SYSTEMS

ACTION (Continued): 

1. Restored to OPERABLE status within its above specified 
alignment requirements, or 

2. Declared inoperable and the SHUTDOWN MARGIN requirement of 
Specification 3.1.1.1 is satisfied. After declaring the 
CEA inoperable, operation in MODES 1 and 2 may continue for 
up to 7 days per occurrence with a total accumulated time 
of < 14 days per calendar year provided all of the following 
conditions are met: 

a) The THERMAL POWER level shall be reduced to < 70% of 
the maximum allowable THERMAL POWER level for the 
existing Reactor Coolant Pump combination within 
one hour; if negative reactivity insertion is required 
to reduce THERMAL POWER, boration shall be used.  

b) Within one hour after reducing the THERMAL POWER as 
required by a), above, the remainder of the CEAs in 
the group with the inoperable CEA shall be aligned to 
within 10 steps of the inoperable CEA while maintaining 
the allowable CEA sequence and insertion limits shown 
on Figure 3.1-2; the THERMAL POWER level shall be 
restricted pursuant to Specification 3.1.3.6 during 
subsequent operation.  

c) The SHUTDOWN MARGIN requirement of Specification 
3.1.1.1 is determined at least once per 12 hours.  

e. With one full length CEA misaligned from any other CEA in its 
group by 20 steps or more, reduce THERMAL POWER to < 70% of the 
maximum allowable THERMAL POWER level for the existing Reactor 
Coolant Pump combination within one hour; if negative reactivity 
insertion is required to reduce THERMAL POWER, boration shall be 
used. Within one hour after reducing THERMAL POWER as required 
above, either: 

1. Restore the CEA to within the above specified alignment 
requirements, or 

2. Declare the CEA inoperable and determine that the SHUTDOWN 
MARGIN requirement of Specification 3.1.1.1 is satisfied.  
After declaring the CEA inoperable, POWER OPERATION may 
continue for up to 7 days per occurrence with a total 
accumulated time of < 14 days per calendar year provided 
the remainder of the CEAs in the group with the inoperable 
CEA are aligned to within 10 steps of the inoperable CEA
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REACTIVITY CONTROL SYSTEMS 

ACTION (Continued): 

while maintaining the allowable CEA sequence and insertion 
limits shown on Figure 3.1-2 and the SHUTDOWN MARGIN require
ment of Specification 3.1.1.1 is determined at least once 
per 12 hours; the THERMAL POWER level shall be restricted 
pursuant to Specification 3.1.3.6 during subsequent 
operation.  

f. With more than one full length CEA inoperable or misaligned from 
any other CEA in its group by 20 steps (indicated position) or 
more, be in at least HOT STANDBY within 6 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.3.1.1 The position of each full length CEA shall be determined to be 
within 10 steps (indicated position) of all other CEAs in its group at 
least once per 12 hours except during time intervals when the Deviation 
Circuit and/or CEA Motion Inhibit are inoperable, then verify the individ
ual CEA positions at least once per 4 hours.  

4.1.3.1.2 Each full length CEA not fully inserted shall be determined to 
be OPERABLE by movement of at least 10 steps at least once per 31 days.  

4.1.3.1.3 The CEA Motion Inhibit shall be demonstrated OPERABLE at least 
once per 31 days by a functional test of the CEA group deviation circuit 
which verifies that the circuit prevents any CEA from being misaligned 
from all other CEAs in its group by more than 10 steps (indicated 
position).  

4.1.3.1.4 The CEA Motion Inhibit shall be demonstrated OPERABLE by a 
functional test which verifies that the circuit maintains the CEA group 
overlap and sequencing requirements of Specification 3.1.3.6 and that the 
circuit prevents the regulating CEAs from being inserted beyond the 
Transient Insertion Limits of Figure 3.1-2: 

a. Prior to each entry into MODE 2 from MODE 3, except that such 
verification need not be performed more often than once per 
31 days, and 

b. At least once per 6 months.
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS 

LIMITING CONDITION FOR OPERATION 

3.1.3.3 All shutdown and regulating CEA reed switch position indicator 
channels and CEA pulse counting position indicator channels shall be 
OPERABLE and capable of determining the absolute CEA positions within + 
3 steps.  

APPLICABILITY: MODES 1 and 2.  

ACTION: 

a. Deleted.  

b. With a maximum of one reed switch position indicator channel 
per group or one (except as permitted by ACTION item d. below) 
pulse counting position indicator channel per group inoperable 
and the CEA(s) with the inoperable position indicator channel 
partially inserted, within 4 hours either: 

1. Restore the inoperable position indicator channel to 
OPERABLE status, or 

2. Be in HOT STANDBY, or 

3. Reduce THERMAL POWER to < 70% of the maximum allowable 
THERMAL POWER level for the existing Reactor Coolant Pump 
combination; if negative reactivity insertion is required 
to reduce THERMAL POWER, boration shall be used. Operation 
at or below this reduced THERMAL POWER level may continue 
provided that within the next 4 hours either: 

a) The CEA group(s) with the inoperable position indi
cator is fully withdrawn while maintaining the 
withdrawal sequence required by Specification 
3.1.3.6 and when this CEA group reaches its fully 
withdrawn position, the "Full Out" limit of the CEA 
with the inoperable position indicator is actuated 
and verifies this CEA to be fully withdrawn. Sub
sequent to fully withdrawing this CEA group(s), the 
THERMAL POWER level may be returned to a level 
consistent with all other applicable specifications; 
or
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS (Continued) 

LIMITING CONDITION FOR OPERATION 

b) The CEA group(s) with the inoperable position indi
cator is fully inserted, and subsequently maintained 
fully inserted, while maintaining the withdrawal 
sequence and THERMAL POWER level required by Speci
fication 3.1.3.6 and when this CEA group 
reaches its fully inserted position, the "Full In" 
limit of the CEA with the inoperable position indi
cator is actuated and verifies this CEA to be fully 
inserted. Subsequent operation shall be within the 
limits of Specification 3.1.3.6.  

c. With a maximum of one reed switch position indicator channel 
per group or one pulse counting position indicator channel per 
group inoperable and the CEA(s) with the inoperable position 
indicator channel at either its fully inserted position or 
fully withdrawn position, operation may continue provided: 

1. The position of this CEA is verified immediately and at 
least once per 12 hours thereafter by its "Full In" or 
"Full Out" limit (as applicable), 

2. The fully inserted CEA group(s) containing the inoperable 
position indicator channel is subsequently maintained 
fully inserted, and 

3. Subsequent operation is within the limits of Specifica
tion 3.1.3.6.  

d. With one or more pulse counting position indicator channels 
inoperable, operation in MODES 1 and 2 may continue for up 
to 24 hours provided all of the reed switch position indicator 
channels are OPERABLE.  

SURVEILLANCE REQUIREMENTS 

4.1.3.3 Each position indicator channel shall be determined to be 
OPERABLE by verifying the pulse counting position indicator channels and 
the reed switch position indicator channels agree within 6 steps at 
least once per 12 hours except during time intervals when the Deviation 
circuit is inoperable, then compare the pulse counting position indicator 
and reed switch position indicator channels at least once per 4 hours.  
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REACTIVITY CONTROL SYSTEMS

CEA DROP TIME 

LIMITING CONDITION FOR OPERATION 

3.1.3.4 The individual full length (shutdown and control) CEA drop time, 
from a fully withdrawn position, shall be < 2.75 seconds from when 
electrical power is interrupted to the CEA drive mechanism until the CEA 
reaches its 90 percent insertion position with: 

a. T > 515'F, and avg 

b. All reactor coolant pumps operating.  

APPLICABILITY: MODE 3.  

ACTION: 

a. With the drop time of any full length CEA determined to exceed 
the above limit, restore the CEA drop time to within the above 
limit prior to proceeding to MODE 1 or 2.  

b. With the CEA drop times within limits but determined at less 
than full reactor coolant flow, operation may proceed provided 
THERMAL POWER is restricted to less than or equal to the 
maximum THERMAL POWER level allowable for the reactor coolant 
pump combination operating at the time of CEA drop time 
determination.  

SURVEILLANCE REQUIREMENTS 

4.1.3.4 The CEA drop time of full length CEAs shall be demonstrated 
through measurement prior to reactor criticality: 

a. For all CEAs following each removal of the reactor vessel 
head, 

b. For specifically affected individual CEAs following any main
tenance on or modification to the CEA drive system which could 
affect the drop time of those specific CEAs, and 

c. At least once per 18 months.

ý1ILLSTONE - UNIT 2 3/4 1-26 Amendrment N~o. 3 -ý



REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued) 

c. With the regulating CEA groups inserted between the Long Term 
Steady State Insertion Limits and the Transient Insertion Limits 
for intervals > 5 EFPD per 30 EFPD interval or > 14 EFPD per 
calendar year, except during operations pursuant to the provi
sions of ACTION items c. and d. of Specification 3.1.3.1, 
either: 

1. Restore the regulating groups to within the Long Term Steady 
State Insertion Limits within two hours, or

2. Be in HOT STANDBY within 4 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.6 The position of each regulating CEA group shall be determined 
to be within the Transient Insertion Limits at least once per 12 hours 
except during time intervals when the PDIL Auctioneer Alarm Circuit is 
inoperable, then verify the individual CEA positions at least once per 
4 hours. The accumulated times during which the regulating CEA groups 
are inserted between the Long Term Steady State Insertion Limits and 
the Transient Insertion Limits shall be determined at least once per 
24 hours.

MILLSTONE - UNIT 2 3/4 1-29
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3/4.2 POWER DISTRIBUTION LIMITS

LINEAR HEAT RATE 

LIMITING CONDITION FOR OPERATION 

3.2.1 The linear heat rate shall not exceed the limits shown on 
Figure 3.2-1.  

APPLICABILITY: MODE 1.  

ACTION: 

During operation with the linear heat rate being monitored by the Incore 
Detector Monitoring System, comply with the following ACTION: 

With the linear heat rate exceeding its limit, as indicated by four or 
more coincident incore channels, within 15 minutes initiate corrective 
action to reduce the linear heat rate to within the limits and either: 

a. Restore the linear heat rate to within its limits within 
one hour, or 

b. Be in at least HOT STANDBY within the next 6 hours.  

During operation with the linear heat rate being monitored by the Excore 
Detector Monitoring System, comply with the following ACTIONS: 

With the linear heat rate exceeding its limit, as indicated by the AXIAL 
SHAPE INDEX being outside of the power dependent limits on the Power Ratio 
Recorder and with the THERMAL POWER: 

a. Above 100/% of the allowable power level determined by the expres
sion (L/17.0)(M)(N) in Specification 4.2.1.2.b, within 15 minutes 
either restore the AXf-AL SHAPE INDEX to within the limits of 
Figure 3.2-2 or reduce THERMAL POWER to < 1000, of the allowable 
power level determined by the expression (L/17.0)(M)(N) in 
Specification 4.2.1.2.b.  

b. < 100% of the allowable power level determined by the expression 
(L/17.0)(M)(N) in Specification 4.2.1.2.b, either restore the 
AXIAL SHAPE INDEX to within the limits of Figure 3.2-2 within 
I hour from initially exceeding the linear heat rate limit or be 
in HOT STANDBY within the next 4 hours.  

SURVEILLANCE REQUIREMENTS 

4.2.1.1 The linear heat rate shall be determined to be within its limits 
by continuously monitoring the core power distribution with either the 
excore detector monitoring system or with the incore detector monitoring 
system.

MILLSTONE - UNIT 2 3/4 2-1 Amendment No. ?J,'



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued) 

4.2.1.2 Excore Detector Monitoring System - The excore detector moni
toring system may be used for monitoring the corepower distribution by: 

a. Verifying at least once per 31 days that the AXIAL SHAPE INDEX 
alarm setpoints are adjusted to within the limits shown on 
Figure 3.2-2.  

b. Verifying at least once per 31 days that the AXIAL SHAPE INDEX 
is maintained within the allowable limits of Figure 3.2-2, 
where 100 percent of the allowable power represents the maximum 
THERMAL POWER allowed by the following expression: 

17.085 x M x N 

where: 

1. L is the maximum allowable linear heat rate as determined 
from Figure 3.2-1 and is based on the core average burnup 
at the time of the latest incore flux map.  

2. M is the maximum allowable THERMAL POWER level fQr the 
existing Reactor Coolant Pump combination.  

3. N is the maximum allowable fraction of RATED THERMAL POWER 
as determined by Figure 3.2-3 of Specification 3.2.2.  

4.2.1.3 Incore Detector Monitoring System - The incore detector moni
toring system may be used for monitoring the core power distribution by 
verifying that the incore detector Local Power Density alarms: 

a. Are adjusted to satisfy the requirements of the core power dis

tribution map which s-hall be updated at least once per 31 days.  

b. Have their alarm setpoint adjusted to less than or equal to 
the limits shown on Figure 3.2-1 when the following factors 
are appropriately included in the setting of these alarms: 

1. Flux peaking augmentation factors as shown in Figure 4.2-1, 

2. A measurement-calculational uncertainty factor of 1.08, 

3. An engineering uncertainty factor of 1.03, 

4. A linear heat rate uncertainty factor of 1.01 due to 
axial fuel densification and thermal expansion, 

5. A THERMAL POWER measurement uncertainty factor of 1.02, 
and 

6. A water hole peaking factor of 1.005.

Amendment No. 2•,1 8MILLSTONE - UNIT 2 3/4 2-2
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POWER DISTRIBUTION LIMITS

TOTAL PLANAR RADIAL PEAKING FACTOR - F T 
xy 

LIMITING CONDITION FOR OPERATION 

3.2.2 The calculated value of F y, defined as F = F (l+Tq), shall be XY ~ xy x limited to < 1.57.  

APPLICABILITY: MODE 1*.  

ACTION: 

With FT > 1.57, within 6 hours either: xy 

a. Reduce THERMAL POWER to bring the combination of THERMAL POWER 

and FT to within the limits of Figure 3.2-3 and withdraw the xy 
full length CEAs to or beyond the Long Term Steady State Inser
tion Limits of Specification 3.1.3.6; or 

b. Be in at least HOT STANDBY.  

SURVEILLANCE REQUIREMENTS 

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.  

4.2.2.2 FT shall be calculated by the expression FT = F (l+T ) and FT 
xy xy xy q xy 

shall be determined to be within its limit at the following intervals: 

a. Prior to operation above 70 percent of RATED THERMAL POWER 
after each fuel loading, 

b. At least once per 31 days of accumulated operation in MODE 1, 
and 

c. Within four hours if the AZIMUTHAL POWER TILT (T) is > 0.02.  
q 

See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued) 

4.2.2.3 F shall be determined each time a calculation of FT is required xy xy 
by using the incore detectors to obtain a power distribution map with all 
full length CEAs at or above the Long Term Steady State Insertion Limit 
for the existing Reactor Coolant Pump combination. This determination 
shall be limited to core planes between 15% and 85% of full core height 
inclusive and shall exclude regions influenced by grid effects.  

4.2.2.4 T shall be determined each time a calculation of FT is required 
q T xy 

and the value of T qused to determine F XYshall be measured value of T q

MILLSTONE - UNIT 2 3/4 2-7 Amendment No. ,^:•
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POWER DISTRIBUTION LIMITS 

TOTAL I-NTEGRATED RADIAL PEAKING FACTOR - FT 
r 

LIMITING CONDITION FOR OPERATION 

T deie sT F~+qsal 3.2.3 The calculated value of Fr defined as FTr F (1+T q shall be 

limited to < 1.428.  

APPLICABILITY: MODE 1*.  

ACTION: 

With FT > 1.428, within 6 hours either: 
r 

a. Reduce THERMAL POWER to bring the combination of THERMAL POWER 

and FT to within the limits of Figure 3.2-3 and withdraw the 
r 

full length CEAs to or beyond the Long Term Steady State 
Insertion Limits of Specification 3.1.3.6; or 

b. Be in at least HOT STANDBY.  

SURVEILLANCE REQUIREMENTS 

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.  

4.2.3.2 FT shall be calculated by the expression F= ) and F 
r r~ Fr lq r 

shall be determined to be within its limit at the following intervals: 

a. Prior to operation above 70 percent of RATED THERMAL POWER 
after each fuel loading, 

b. At least once per 31 days of accumulated operation in MODE 1, 
and 

c. Within four hours if the AZIMUTHAL POWER TILT (T q) is > 0.020.  

4.2.3.3 F shall be determined each time a calculation of FrT is required by 
rr 

using the incore detectors to obtain a power distribution map with all 
full length CEAs at or above the Long Term Steady State Insertion Limiiit 

for the existing Reactor Coolant Pump Combination.  
T.  

4.2.3.4 T shall be determined each time a calculation of F is required 
q FTr 

and the value of Tq used to determine Fr shall be the measured value of T 

* See Special Test Exception 3.10.2.

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



POWER DISTRIBUTION LIMITS

AZIMUTHAL POWER TILT - Tq 

LIMITING CONDITION FOR OPERATION 

3.2.4 The AZIMUTHAL POWER TILT (T q) shall not exceed 0.02.  

APPLICABILITY: MODE 1*.  

ACTION: 

a. With the indicated AZIMUTHAL POWER TILT determined to be > 0.02 
but < 0.10, either correct the power tilt within two hours or 
determine within the next 2 hours and at least once per sub T 
sequent 8 hours, that the TOTAL PLANAR RADIAL PEAKING FACTOR (Fxy 

and the TOTAL INTEGRATED RADIAL PEAKING FACTOR (F ) are within 

the limits of Specifications 3.2.2 and 3.2.3. r 

b. With the indicated AZIMUTHAL POWER TILT determined to be > 0.10, 
operation may proceed for up to 2 hours provided that the TOTAL 

INTEGRATED RADIAL PEAKING FACTOR (F ) and TOTAL PLANAR RADIAL 
T Ir 

PEAKING FACTOR (F y ) are within the limits of Specifications 

3.2.2 and 3.2.3. Subsequent operation for the purpose of 
measurement and to identify the cause of the tilt is allowable 
provided the THERMAL POWER level is restricted to < 20% of the 
maximum allowable THERMAL POWER level for the existing Reactor 
Coolant Pump combination.  

SURVEILLANCE REQUIREMENT 

4.2.4.1 The provisions of Specification 4.0.4 are not applicable.  

4.2.4.2 The AZIMUTHAL POWER TILT shall be determined to be within the 
limit by: 

a. Calculating the tilt at least once per 7 days when the Channel 
High Deviation Alarm is OPERABLE, 

See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

b. Calculating the tilt at least once per 12 hours when 
High Deviation Alarm is inoperable, and

the Channel

c. Using the incore detectors to determine the AZIMUTHAL POWER 
TILT at least once per 12 hours when one excore channel is 
inoperable and THERMAL POWER is > 75% of RATED THERMAL POWER.

MILLSTONE - UNIT 2 Amendf-ent N1o. , %! "3/4 2-i I



POWER DISTRIBUTION LIMITS

FUEL RESIDENCE TIME 

LIMITING CONDITION FOR OPERATION

3.2.5 The additional core average fuel burnup accumulated during fuel 
cycle 2 shall be limited to < 300 Effective Full Power Days.  

APPLICABILITY: MODE 1.  

ACTION: 

With the additional core average fuel burnup accumulated during fuel 
cycle 2 determined to exceed 300 Effective Full Power Days, be in' at 
least HOT STANDBY within the next 6 hours.

SURVEILLANCE REQUIREMENTS 

4.2.5 The core average fuel burnup, based on gross thermal energy 
generation, shall be determined by calculation at least once per 31 days.  

MILLSTONE - UNIT 2 3/4 2-12 Amendment No. P



POWER DISTRIBUTION LIMITS

DNB MARGIN 

LIMITING CONDITION FOR OPERATION 

3.2.6 The DNB margin shall be preserved by maintaining the cold leg 
temperature, pressurizer pressure, reactor coolant flow rate, and AXIAL 
SHAPE INDEX within the limits specified in Table 3.2-1 and Figure 3.2-4.  

APPLICABILITY: MODE 1.  

ACTION: 

With any of the above parameters exceeding its specified limits, restore 

the parameter to within its above specified limits within 2 hours or 

reduce THERMAL POWER to < 5% of RATED THERMAL POWER within the next 4 
hours.  

SURVEILLANCE REQUIREMENTS 

4.2.6 The cold leg temperature. pressurizer pressure, reactor coolant 

flow rate, and AXIAL SHAPE INDEX shall be determined to be within the 

limits of Table 3.2-I and Figure 3.2-4 at least once per 12 hours.  

M!ILLSTONE - UNIT 2 3/4 2-13 Amendment No. ?3 V



TABLE 3.2-1 

DNB MARGIN 

LIMITS

Four Reactor 
Coolant Pumps 

Operating

Cold Leg Temperature 

Pressurizer Pressure 

Reactor Coolant Flow 
Rate 

AXIAL SHAPE INDEX

< 542°F

* 2225 psia* 

* 370,000 gpm 

Figure 3.2-4

*Limit not applicable during either a THERMAL POWER ramp increase in 
excess of 5% of RATED THERMAL POWER per minute or a THERMAL POWER 
step increase of greater than 10% of RATED THERMAL POWER.

MILLSTONE - UNIT 2
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TABLE 3.3-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION

-D I'

-I) 

o 

:z

TOTAL NO.  
OF CHANNELS

CHANNELS 
TO TRIP

MINIMUM 
CHANNELS APPLICABLE 
OPERABLE MODES

11. Wide Range Logarithmic Neutron 
Flux Monitor - Shutdown

32. Deleted

4�.  

C., 

C-.,

(D_ 

(0 

:3

FUNCTIONAL UNIT

4 0 2

ACTION (

3, 4, 5 4



TABLE 3.3-1 (Continued)

TABLE NOTATION 

With the protective system trip breakers in the closed position and 
the CEA drive system capable of CEA withdrawal.  

(a) Trip may be bypassed below 5% of RATED THERMAL POWER; bypass shall 
be automatically removed when THERMAL POWER is > 5% of RATED 
THERMAL POWER.  

(b) Trip may be manually bypassed below 600 psia; bypass shall be 
automatically removed at or above 600 psia.  

(c) Trip may be bypassed below 15% of RATED THERMAL POWER; bypass 
shall be automatically removed when THERMAL POWER is > 15% of 
RATED THERMAL POWER.  

(d) Deleted.  

(e) Trip may be bypassed during testing pursuant to Special Test Excep
tion 3.10.3.  

(f) LT Power input to trip may be passed below 5% of RATED THERMAL Power; 
bypass shall be automatically removed when THERMAL POWER is > 5% of 
RATED THERMAL POWER.  

ACTION STATEMENTS 

ACTION 1 With the number of channels OPERABLE one less than 
required by the Minimum Channels OPERABLE requirement, 
restore the inoperable channel to OPERABLE status within 
48 hours or be in HOT STANDBY within the next 4 hours 
and/or open the protective system trip breakers.  

ACTION 2 With the number of OPERABLE channels one less than the 
Total Number of Channels and with the THERMAL POWER level: 

a. < 5% of RATED THERMAL POWER, immediately place the 
inoperable channel in the bypassed condition; restore 
the inoperable channel to OPERABLE status prior to 
increasing THERMAL POWER above 5% of RATED THERMAL 
POWER.  

b. > 5% of RATED THERMAL POWER, operation may continue 
with the inoperable channel in the bypassed condi
tion, provided the following conditions are satisfied:

MILLSTONE - UNIT 2 Amendment: No. , •3/4 3-4



TABLE 3.3-1 (Continued)

ACTION STATEMENTS 

1. All functional units receiving an input from 
the bypassed channel are also placed in the 
bypassed condition.  

2. The Minimum Channels OPERABLE requirement is 
met; however, one additional channel may be 
removed from service for up to 2 hours for 
surveillance testing per Specification 4.3.1.1 
provided one of the inoperable channels is 
placed in the tripped condition.  

ACTION 3 With the number of OPERABLE channels one less than the 
Total Number of Channels and with the THERMAL POWER 
level: 

a. < 5% of RATED THERMAL POWER, immediately place the 
inoperable channel in the bypassed condition, restore 
the inoperable channel to OPERABLE status prior to 
increasing THERMAL POWER above 5% of RATED THERMAL 
POWER.  

b. > 5% of RATED THERMAL POWER, power operation may 
continue.  

ACTION 4 - With the number of channels OPERABLE one less than required 
by the Minimum.Channels OPERABLE requirement, immediately 
verify compliance with the SHUTDOWN MARGIN requirements 
of Specification 3.1.1.1 or 3.1.1.2, as applicable, 
and at least once per 4 hours thereafter.

MILLSTONE - UNIT 23 3/4 3-5



TABLE 3.3-2 

REACTOR PROTECTIVE INSTRUMENTATION RESPONSE TIMES
(I) 
-H 
0 

01 

-H 

IN) 

(A 

(A

RESPONSE TIME 

< 2.0 seconds 

< 0.40 seconds*# 

< 0.65 seconds 

< 0.90 seconds 

Not Applicable 

< 0.90 seconds 

< 0.90 seconds 

< 0.40 seconds*# 

< 0.90 seconds*# 

Not Applicable

and < 5.0 seconds## 

and < 5.0 seconds## 

and < 5.0 seconds##

*Neutron detectors are exempt from response time testing. Response time of the neutron flux signal portion 
of the channel shall be measured from detector output or input of first electronic component in channel.  

#Response time does not include contribution of RTDs.  

##RTD response time only. This value is equivalent to the time interval required for the RTD's output 
to achieve 63.2% of its total change when subjected to a step change in RTD temperature.

m 
n 
(�I� 

0

FUNCTIONAL UNIT 

I. Manual Reactor Trip 

2. Power Level - High 

3. Reactor Coolant Flow - Low 

4. Pressurizer Pressure - High 

5. Containment Pressure - High 

6. Steam Generator Pressure - Low 

7. Steam Generator Water Level - Low 

8. Local Power Density - High 

9. Thermal Margin/Low Pressure 

10. Loss of Turbine--Hydraulic 

Fluid Pressure - Low

I



TABLE 4.3-1 

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS
V

-- I 

ri

--I 

(:-) 

(-4

CHANNEL 
CHECK 

N.A.

FUNCTIONAL UNIT 

1. Manual Reactor Trip 

2. Power Level - High 
a. Nuclear Power 
b. AT Power 

3. Reactor Coolant Flow - Low 

4. Pressurizer Pressure - Hi0gh 

5. Containment Pressure - High 

6. Steam Generator Pressure - Low 

7. Steam Generator Water 
Level - Low 

8. Local Power Density - High 

9. Thermal Margin/Low Pressure 

10. Loss of Turbine--Hydraulic 
Fluid Pressure - Low

CHANNEL 
CALI BRATION' 

N.A.  

D(2), M(3),Q 

D(4), Q 

R 

R 

R 

R

CHANNEL 
FUNCTIONAL 

TEST 

S/U(l)

R 

R 

R

N.A. N.A. S/U(i)

MODES IN WHICH 
SURVEILLANCE 

REQUIRED 

N.A.

1, 2 
1 

1, 2 

1, 2 

1, 2 

1, 2 

1, 2 

1 

1, 2 

N.A.

S 
S 

S 

S 

S 

S 

S 

S 

S



TABLE 4.3-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT

11. Wide Range Logarithmic Neutron 
Flux Monitor 

12. Deleted.  

13. Reactor Protection System 
Logic 

14. Reactor Trip Breakers

CHANNEL 
CHECK

S

N.A.  

N.A.

CHANNEL 
CALIBRATION
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3/4.10 SPECIAL TEST EXCEPTIONS

SHUTDOWN MARGIN 

LIMITING CONDITION FOR OPERATION 

3.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may 
be suspended for measurement of CEA worth and shutdown margin provided 
reactivity equivalent to at least the highest estimated CEA worth is 
available for trip insertion from OPERABLE CEA(s).  

APPLICABILITY: MODES 2 and 3.  

ACTION: 

a. With any full length CEA not fully inserted and with less than 
the above reactivity equivalent available for trip insertion, 
immediately initiate and continue boration at > 44 gpm of 1720 
ppm boric acid solution or its equivalent untiT the SHUTDOWN 
MARGIN required by Specification 3.1.1.1 is restored.  

b. With all full length CEAs inserted and the reactor subcritical 
by less than the above reactivity equivalent, immediately 
initiate and continue boration at > 44 gpm of 1720 ppm boric 
acid solution or its equivalent until the SHUTDOWN MARGIN re
quired by Specification 3.1.1.1 is restored.  

SURVEILLANCE REQUIREMENTS 

4.10.1.1 The position of each full length CEA required either partially 
or fully withdrawn shall be determined at least once per 2 hours.  

4.10.1.2 Each CEA not fully inserted shall be demonstrated capable of 
full insertion when tripped from at least the 50% withdrawn positon with
in 24 hours prior to reducing the SHUTDOWN MARGIN to less than the limits 
of Specification 3.1.1.1.
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SPECIAL TEST EXCEPTIONS 

GROUP HEIGHT AND INSERTION LIMITS 

LIMITING CONDITION FOR OPERATION 

3.10.2 The requirements of Specifications 3.1.3.1, 3.1.3.2, 3.1.3.5, 

3.1 .3.6, 3.2.2, 3.2.3 and 3.2.4 may be suspended during the performance 
of PHYSICS TESTS provided: 

a. The THERMAL POWER is restricted to the test power plateau which 

shall not exceed 85% of RATED THERMAL POWER, and 

b. The limits of Specification 3.2.1 are maintained and determined 
as specified in Specification 4.10.2 below.  

APPLICABILITY: MODES 1 and 2.  

ACTION: 

With any of the limits of Specification 3.2.1, being exceeded while the 

requirements of Specifications 3.1.3.1, 3.1.3.2, 3.1.3.5, 3.1.3.6, 3.2.2, 

3.2.3 and 3.2.4 are suspended, immediately: 

a. Reduce THERMAL POWER sufficiently to satisfy the requirements 
of Specification 3.2.1 or 

b. Be in HOT STANDBY within 2 hours.  

SURVEILLANCE REQUIREMENTS 

4.10.2.1 The THERMAL POWER shall be determined at least once per hour 

during PHYSICS TESTS in which the requirements of Specifications 3.1.3.1, 

3.1.3.2, 3.1.3.5, 3.1.3.6, 3.2.2, 3.2.3 or 3.2.4 are suspended and shall 

be verified to be within the test power plateau.  

4.10.2.2' The linear heat rate shall be determined to be within the 

limits of Specification 3.2.1 by monitoring it continuously with the 

incore Detector Monitoring System pursuant to the requirements of Specifi

cations 4.2.1.3 and 3.3.3.2 during PHYSICS TESTS above 5"D of RATED THEMAL 

POWER in which the requirements of Specifications 3.1.3.1, 3.1.3.2, 

3.1.3.5, 3.1.3.6, 3.2.2, 3.2.3 or 3.2.4 are suspended.
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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, and RCS T . The most avg" 
restrictive condition occurs at EOL, with T at no load operating avg 
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 2.45% 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 Tavg < 200 0 F, 

the reactivity transients resulting from any postulated accident are 
minimal and a 1% Ak/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 ensi-res 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 boron concentration 
changes will be within the capability for operator recognition ahd control.  

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC) 

The limitations on MTC are provided to ensure that the assumptions' 
used in the accident and transient analyses remain valid through each 
fuel cycle. The surveillance requirements for measurement of the MTC 
during each fuel cycle are adequate to confirm the MTC value since this 
coefficient 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 provides assurance that the co
efficient will be maintained within acceptable values throughout each 
fuel cycle.  
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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 temperature.  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, 5) associated 
heat tracing systems, and 6) an emergency power supply from OPERABLE 
diesel generators.  

With the RCS average temperature above 200 0 F, a minimum of two 
separate and redundant boron injection systems are provided to ensure 
single functional capability in the event an assumed failure renders one 
of the systems inoperable. 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 boration capability of either system is sufficient to provide a 
SHUTDOWN MARGIN from all operating conditions of 1.0% 6k/k after xenon 
decay and cooldown to 200'F. The maximum boration capability requirement 
occurs at EOL from full power equilibrium xenon conditions and requires 
4550 gallons of 6.25% boric acid solution from the boric acid tanks or 
47,300 gallons of 1720 ppm borated water from the refueling water storage 
tank.  

The requirements for a minimum contained volume of 370,000 gallons 
of borated water in the refueling water storage tank ensures the capa
bility 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.  

With the RCS temperature below 200 0 F, one injection system is 
acceptable without single failure consideration on the basis of the 
stable reactivity condition of the reactor and the additional restric
tions prohibiting CORE ALTERATIONS and positive reactivity change in the 
event the sinqle injection system becomes inoperable.
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REACTIVITY CONTROL SYSTEMS 

BASES 

3/4.1.2 BORATION SYSTEMS (Continued) 

The boron capability required below 200'F is based upon providing a 
1% Ak/k SHUTDOWN MARGIN at 140'F during refueling with all full and part 
length control rods withdrawn. This condition requires either 5,050 
gallons of 6.25% boric acid solution from the boric acid tanks or 
57,000 gallons of 1720 ppm borated water from the refueling water 
storage tank.  

3/4.1.3 MOVABLE 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 (> 20 steps) of two or more CEAs, require a prompt 
shutdown of the reactor since either 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 (> 20 steps) of a CEA. However, this mi'salignment 
would cause distortion of the core power distribution. The reactor
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REACTIVITIY CONTROL SYSTEMS

BASES 

3/4.1.3 MOVABLE CONTROL ASSEMBLIES (Continued) 

protective system would not detect the degradation in radial peaking 
factors and since variations in other system parameters (e.g., pressure 
and coolant temperature) 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 statement 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 
perturbations in 1) local burnup, 2) peaking factors and 3) available 
shutdown margin which are more adverse than the conditions assumed to 
exist in the 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 a > 515'F and with all reactor coolant pumps operating ensures that the 

measured drop times will be representative of insertion times experienced 
during a reactor trip at operating conditions.
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.3 MOVABLE CONTROL ASSEMBLIES (Continued) 

The LSSS setpoints and the power distribution LCOs were generated 
based upon a core burnup which would be achieved with the core operating 
in an essentially unrodded configuration. Therefore, the CEA insertion 
limit specifications require that during MODES 1 and 2, the full length 
CEAs be nearly fully withdrawn. The amount of CEA insertion permitted 
by the Long Term Steady State Insertion Limits of Specification 3.1.3.6 
will not have a significant effect upon the unrodded burnup assumption 
but will still provide sufficient reactivity control. The Transient 
Insertion Limits of Specification 3.1.3.6 are provided to 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; however, 
long term operation at these insertion limits could have adverse 
effects on core power distribution during subsequent operation in an 
unrodded configuration.
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3/4.2 POWER DISTRIBUTION LIMITS 

BASES 

3J4.2.1 LINEAR HEAT RATE 

The limitation on linear heat rate ensures that in the event of a 
LOCA, the peak temperature of the fuel cladding will not exceed 2200°F.  

Either of the two core power distribution monitoring systems, the 
Excore Detector Monitoring System and the Incore Detector Monitoring 
System, provide adequate monitoring of the core power distribution and 
are capable of verifying that the linear heat rate does not exceed its 
limits. The Excore Detector Monitoring System performs this function by 
continuously monitoring the AXIAL SHAPE INDEX with two OPERABLE excore 
neutron flux detectors and verifying that the AXIAL SHAPE INDEX is 
maintained within the allowable limits of Figure 3.2-2. In conjunction 
with the use of the excore monitoring system and in establishing the 
AXIAL SHAPE INDEX limits, the following assumptions are made: 1) the CEA 
insertion limits of Specifications 3.1.3.2, 3.1.3.5 and 3.1.3.6 are 
satisfied, 2) the flux peaking augmentation factors are as shown in 
Figure 4.2-1, 3) the AZIMUTHAL POWER TILT restrictions of Specification 
3.2.4 are satisfied, and 4) the TOTAL PLANAR RADIAL PEAKING FACTOR does 
not exceed the limits of Specification 3.2.2.  

The Incore Detector Monitoring System continuously provides a direct 
measure of the peaking factors and the alarms which have been established 
for the individual incore detector segments ensure that the peak linear 
heat rates will be maintained within the allowable limits of Figure 
3.2-1. The setpoints for these alarms include allowances, set in the 
conservative directions, for 1) flux peaking augmentation factors as 
shown in Figure 4.2-1, 2) a measurement-calculational uncertainty factor 
of 1.08, 3) an engineering uncertainty factor of 1.03, 4) an allowance of 
1.01 for axial fuel densification and thermal expansion, and 5) a THERMAL 
POWER measurement uncertainty factor of 1.02.  

3J4.2.2, 3/4.2.3 and 3/4.2.4 TOTAL PLANAR AND INTEGRATED RADIAL PEAKING 
FACTORS - FT AND FT AND AZIMUTHAL POWER TILT - T 

xy r q 

The limitiations on FT and T are provided to ensure that the xy q 
assumptions used in the analysis for establishing the Linear Heat Rate 
and Local power Density - High LCOs and LSSS setpoints remain valid 
during operation at the various allowable CEA group insertion limits.  
The limitations on FT and T are provided to ensure that the assumptions 
used in the analysis establishing the DNB Margin LCO, and Thermal Margin/ 
Low Pressure LSSS setpoints remain valid during operation at the various
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POWER DISTRIBUTION LIMITS

BASES 

allowable CEA group insertion limits. If FT Fr or T exceed their 

basic limitations, operation may continue under the additional restrictions 
imposed by the ACTION statements since these additional restrictions 
provide adequate provisions to assure that the assumptions used in 
establishing the Linear Heat Rate, Thermal Margin/Low Pressure and Local 
Power Density - High LCOs and LSSS setpoints remain valid. An AZIMUTHAL 
POWER TILT > 0.10 is not expected and if it should occur, subsequent 
operation would be restricted to only those operations required to 
identify the cause of this unexpected tilt.  

T The value of T that must be used in the equation F F (I + T ) Tq xy xy 
and Fr = Fr (I + T q) is the measured tilt.  

The surveillance requirements for verifying that FT x, FT and T T 

are within their limits provide assurance that the actual values of F X, 
FT and Tq do not exceed the assumed values. Verifying F T and FT 

r q xy r 
after each fuel loading prior to exceeding 75% of RATED THERMAL POWER 
provides additional assurance that the core was properly loaded.  

3/4.2.5 FUEL RESIDENCE TIME 

The limitation on fuel burnup during the second fuel cycle insures 
that fuel cladding collapse will not occur. Performance data from 
similar fuel rods and analyses of the installed fuel rods show that 
cladding collapse will not occur until well beyond the proposed second 
cycle of operation. However, operation beyond the second cycle will 
require further analyses.  

3/4.2.6 DNB MARGIN 

The limitations provided in this specification ensure that the 
assumed margins to DNB are maintained. The limiting values of the 
parameters in this specification are those assumed as the initial condi
tions in the accident and transient analyses; therefore, operation must 
be maintained within the specified limits for the accident and transient 
analyses to remain valid.  
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DESIGN FEATURES

DESIGN PRESSURE AND TEMPERATURE 

5.2.2 The reactor containment building is designed and shall be main
tained for a maximum internal pressure of 54 psig and a temperature of 
2880F.  

PENETRATIONS 

5.2.3 Penetrations through the reactor containment building are designed 
and shall be maintained in accordance with the original design provisions 
contained in Section 5.2.8 of the FSAR with allowance for normal 
degradation pursuant to the applicable Surveillance Requirements.  

5.3 REACTOR CORE 

FUEL ASSEMBLIES 

5.3.1 The reactor core shall contain 217 fuel assemblies with each fuel 
assembly containing 176 rods. Reload fuel shall be similar in physical 
design to the initial core loading and shall have a maximum enrichment 
of 3.7 weight percent of U-235.  

CONTROL ELEMENT ASSEMBLIES 

5.3.2 The reactor core shall contain 73 full length and no part length 
control element assemblies. The control element assemblies shall be 
designed and maintained in accordance with the original design provisions 
contained in Section 3.0 of the FSAR with allowance for normal 
degradation pursuant to the applicable Surveillance Requirements.  

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 
4.2.2 of the FSAR with allowance for normal degradation pursuant 
of the applicable Surveillance Requirements, 

b. For a pressure of 2500 psia, and 

c. For a temperature of 650'F, except for the pressurizer which 
is 700'F.  
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

INASHINGTON, 0. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 38 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 applications dated September 2, 1977, February 22, and 23, 1978 and 
March 20, 1978, and supplemental information dated August 25, 1977,, 
September 2, and 28, 1977, October 12, 1977, November 14, 17, and 23, 1977, 
December 15, 1977, January 12, 24, and 25, 1978, February 1, 10, 21 and 28, 1978, 
March 8, 15, and 16, 1978, and April 6 and 13, 1978, Northeast Nuclear 
Energy Company (NNECO or the licensee) requested an amendment to Facility 
Operating License No. DPR-65 for the Millstone Nuclear Power Station, 
Unit No. 2 (Millstone Unit 2). The amendment requestsconsisted of 
Technical Specification (TS) changes: 

0 resulting from the analyses of Cycle 2 reload fuel; 

* authorizing the removal of all part length control element 
assemblies (PLCEAs); 

* including consideration of a new water hole peaking factor; 
and 

* removing the requirement for two Reactor Protection System (RPS) 
trips.  

The associated specific TS changes are described in Section 4.0 of this 
Safety Evaluation (SE).  

This SE also analyzes the control element assembly (CEA) guide tube integrity, 
the burnable poison pin performance and the containment electrical pene
trations acceptability.
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2.0 Backgrobnd 

NNECO proposed its( iginal Cycle 2 reload plan by letter dated 
September 2, 1977. (J In December, 1977, we were informed that Combus
tion Engineering (CE) had discovered cracks and worn areas in the CEA 
guide tubes at t locion where the CEA tips were positioned when 
fully withdrawn.(I 0 , 12) This discovery was made at the Millstone Unit 
2 facility. Similar CEA guide tube wear has been found in other CE 
designed reactors.  

During the early part of the refueling outage, fuel examirations led 
INECO to propose the sleeving of all guide tubes in 89 fuel assembles.  
21,22,23) The evaluation of sleeving CEA guide tubes is presented in 

section 3.1 of this SE.  

CEA guide tube wear considerations did not dictate a loading pattern for 
Cycle 2 different than that proposed in Reference 4. The evaluation of 
this loading pattern is presented in section 3.2 of this SE.  

In a further effort to limjt 9EA guide tube wear, NNECO has proposed 
the removal of all PLCEAs. 9 ) The evaluation of the removal of all 
PLCEAs is presented in section 3.3 of this SE.  

In December, 1977, we were notified that a new peaking model developed 
by CE indicated that water hole peaking in the fuel assemblies is 4.6% 
higher than previously analyzed. NNECQhas h ýroposed that the TS be 
changed to incorporate the new limits.C? 25 ',27, The evaluation of water 
hole peaking is presented in section 3.4 of this SE.  

Many of the CE reactors have experienced significant perforation of the 
burnable poison pins used for neutron absorption at the beginning ofl 
operation. Our evaluation of NNECO's poison pin inspection program 17) 
is presented in Section 3.5 of this SE.  

Millstone Unit 2 is licensed to operate at 2560 MWt. The rated power 
and all operating conditions remain the same for Cycle 2.  

In the Reference 3 application, one of the TS changes NNECO requested 
was the deletion of three RPS trips. This request was later modified 
to delete only two RPS trips: the high rate of change of power and the 
hiqh steam generator water level trips.(18) We have evaluated this action 
in section 3.9 of this SE.
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Since October, 1977, NNECO has experienced certain probl ems with containment 
electrical penetration modules at Millstone Unit 2 7,9,15,24 Our 
evaluation of this concern is presented in section 3.10.  

3.0 Evaluation 

3.1 CEA Guide Tube Integrity 

Indications of significant wear in the CEA guide tubes of fuel assemblies 
were found during the fuel inspection program following Millstone Unit 2 
Cycle 1. The guide tube wear has been observed at the location of the 
control rod tips in the "full up" position. Subsequent inspections of 
discharged fuel at other operating reactors supplied by Combustion 
Engineering have produced similar indications. The guide tubes serve in 
a dual capacity as the primary structural members of the fuel assembly 
and as guiding channels for the control rods during insertion.  

Considering these findings, NNECO instituted an eddy current testing 
(ECT) program to quantify the extent of wear experienced during Cycle 
1. This program w'as developed to assess the thermal hydraulic performance 
and structural inte.,4'-ity of fuel assemblies with worn guide tubes for 
service in Cycle "(. he observations were incorporated in analyses to 
demonstrate the ability of the core to maintain its coolable geometry 
in the event of an accident and the ability of the CEAs to scram.  
The licensee has concluded that fuel assemblies with worn guide tubes 
can be operated safely. However, the licensee has decided to modify 
89 of 217 fuel assemblies in the core by an addition of a stainless 
steel sleeve to restore lost structural margins and provide operational 
flexibility.  

Combustion Engineering has developed a method of reinforcing worn 
guide tubes by using thin stainless steel sleeves. The sleeves are 
inserted within the guide tubes, bridging the worn cross-sections, 
thus providing a significant inc-ease of strength and stiffness.  

The sleeves are made of type 304 stainless steel, slightly cold
worked to proVide a yield strength of over 60,000 psi. They are 
chromium plated on the ID and on the upper part of the OD to improve 
wear resistance. The sleeves extend from the top of the guide tube 
to several inches below the area where the wear has occurred. The 
sleeves are securely fastened in place by mechanically "bulging" 
both the sleeve and the guide tube at the lower end of the sleeve.  
This "bulge" extends for approximately one inch axially, and results 
in diametral expansions of the guide tuhe-.. of a few hunc-etkc of 
an inch on new (unirradiated) guide tubes, and slightly less on 
used (both worn and unworn) irradiated tubes. The diametral dila
tion is neglioible to the total available channel clearance.
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In addition to this guide tube expansion, the lower portion of the 
sleeves is expanded diametrally toward the guide tubes, so that the 
annular gap between the guide tube and the sleeve is approximately 
zero at room temperature. At operating temperature contact stresses 
develop from differential thermal expansion between the Zircaloy 
and the stainless steel. The gap in the upper portion of the assembly 
permits axial and radial differential thermal cxoansin,. nf the 
sleeve without imposing siqnificant loads on the assembly.  

a Pries of sioti 3nd holes is provided in the sleP\es t/ permit 
water flow in the annulus between the sleeve and the guide tube to 
minimize the possibility of "steaming" caused by poor heat transfer 
between the sleeve and the guide tube.  

The sleeving modification serves as an intprlr, solution to mitigate 
the effects of guide tube wear but does not eliminate the source 
of the wear. The wear is believed to be caused by a flow-induced 
vibration of the Inconel CEA rubbing against the Zircaloy quide 
tube. Investigations are continuing through out-of-pile flow 
visualization tests in an effort to understand the mechanism pro
ducing the vibrations.  

All guide tubes in fuel assemblies under CEAs will be unworn and 
sleeved. Sixteen previously worn fuel assemblies will be sleeved and 
placed into non-CEA locations. Additional previously worn assemblies 
with limited wear will be loaded in non-CEA locations.  

3.1.1 STRUCTURAL - MECHANICAL 

The stainless steel sleeve provides reinforcement by adding strength 
and stiffness in the worn region. It is free to expand axially under 
heatup or cooldown. Consequently, because of its manner of installa
tion, the sleeve does not provide axial support. However, it does 
significantly limit lateral deflection of the quide tube arising from 
both external moments and moments generated by the asymmetrical wear 
and thus reduces guide tube stresses.  

The licensee has provided a stress analysis for the normal operating 
and accident loading conditions for the limiting conditions of wear 
in both sleeved and unsleev.ed assemblies to be loaded in Cycle 2.  
The various mechanical loads to which the fuel assemblies are or may 
be subjected include: fuel assembly holddown loads, fuel assembly 
handling loads, CEA scram deceleration loads, seismic loads and 
loss of coolant accident (LOCA) loads. The capability of the guide 
tubes to sustain these loads is determined by demonstrating that tne 
lateral deflection of the guide tubes and the associated mechanical 
friction during scram are not sufficient to prevent CEA insertion 
and that a coolable geometry is maintained by limiting permanent 
deformation of the fuel assembly.
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The licensee has provided an analysis of the mechanical integrity 
of the core for a postulated LOCA and has concluded that the fuel 
remains in,• coolable array. However, a reyiew of the response of 
the core to this loading condition has been deferred pending 
resolution of the generic category A-2 task action plan, "Asyrr•netric 
Blowdown Loads on PWR Reactor Vessels."- The targeted completion 
date of this program that includes a revised LOCA analysis and any 
required plant modifications is January 1980. The continued operation 
in the- interim period of time is justified in view of the low probabi
lity of a large pipe break.  

A seismic analysis was completed for the effects of a postulated 
safe shutdown earthquake using the St. Lucie 1 reactor vessel flange 
acceleration time history. The licensee has determined that the 
response to this time history envelopes the response at his facility.  
The seismic analysis accounts for the interaction effects of adjacent 
fuel assemblies and the core shroud through the-use of appropriate 
gap and impact elements. We find the licensee's seismic analysis to 
be acceptable.  

The scram deceleration load was determined by measuring the impact 
velocity of the CEA during an actual scram test in the TF-2 test 
loop. Scram tests of a sleeved fuel assembly were also conducted 
to measure the 90% CEA insertion time. The tests were performed 
at operating temperatures and maximum flow conditions. The measured 
insertion times fell within the limits specified in the plant Technical 
Specifications and did not vary from times measured with unsleeved 
assemblies.  

The consequences of a fuel handling accident were found to be bounded 
by the Final Safety Analysis Report (FSAR) analysis of a 176 rod 
activity dose where the corresponding exclusion boundary dose was 
found to be only a small fra-ction of the 10 CFR 100 allowable limits.  

The licensee's analyses show that the stress during expected 
and postulated loading conditions in all guide tubes, whether sleeved 
or unsleeved, remains below the unirradiated yield strength of the 
Zircaloy-4 material. In addition, the stainless steel sleeve stress 
intensity was calculated for the corresponding portion of the load 
that it carries and the stress was shown to be less than the material 
yield strength as given in Table 1-2.2, Appendix 1, Section III of 
the ASME pressure vessel code.  

Interaction between the sleeve and guide tube creates substantial 
secondary stresses in addition to the before-mentioned primary 
stresses. Differential thermal expansion, differential irradiation 
induced growth, and creep have been considered and found to be 
acceptable.
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We have concluded that the licensee's calculated stress intensities 
are low enouqh to assure an adequate margin of safety. Furthermore, 
we have conciuded that the licensee has demonstrated coolability 
and scramability under normal and accident conditions.  

3.1.2 Control of Sleeving Procedure 

The sleeving method used was covered by a written procedure that 

includes qualification of the tooling before each operation, and 

replacement of those parts of the tooling subject to wear or 

deterioration before any deleterious effects on the process could 
occur. After sleeving, the following checks are made to ensure 

that the process was performed correctly.  

1. A pull test of 50 lbs. is performed on each sleeve.  

2. A visual inspection is performed to ensure that the sleeve 
is properly seated and that no debris is left in the area.  

3., Two separate gaging operations, using a single thimble gace, 
and a five-finger gage, are performed to ensure that there 
will be no interference with CEA operation.  

4. To make sure that the "bulging" process did not produce 
cracks in the irradiated guide tubes, four assemblies 
were examined by periscope, including one of the most 
highly irradiated assemblies. No evidence of cracking 
was found.  

3.1.3 Testing of Sleeved Guide Tubes 

Combustion Engineering has performed a number of tests on sleeved 
guide tubes to verify the rrechanical strength of the assembly, 
effect of sleeves on scram time, wear performance, and possible 
enhanced corrosion in the annulus between the sleeve and tube.  

CE determined that the force necessary to pull out a sleeve from the 
guide tube is on the order of 800 pounds, and after 15 thermal cycles 
between room temoerature and 625°F to simulate relaxation that would 
occur in service, the pull-out force was still greater than 400 pounds.
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They also ran a loop test on a sleeved assembly with a CEA 
inserted at the nominal full-out position to simulate the con
dition causing the guide tube wear. The chromium plated sleeves 
showed no measurable wear'after 484 hours, just a sliqht polishing 
or burnishing. The mating CEA finger tips also showed no wear, 
just a slight polish. Sleeved tubes were cut open and examined 
metallographically. No evidence of accelerated corrosion in the 
crevicess(annuli) was found.  

Scram tests were also run on sleeved assemblies to determine if 
the presence of the sleeves, or the reduction in clearance (reduced 
by about a factor of 2) between the CEA fingers and the inside of the 
tube would affect scram time. The results of these tests showed 
negligible effects on scram time.  

3.1.4 Conclusion on SlEevina 

We have evaluated the information submitted by the licensee and 
have concluded that the sleeved guide tubes will perform their 
fuknction of reducing guide tube stresses to acceptably low 
values, and that the mechanical design of the sleeved assembly 
is satisfactory for at least one fuel cycle. Any long term 
effects of relaxation of the mechanical "bulge" joint, including 
the possibility of radiation-enhanced relaxation, will have to 
beevaluated on slected assemblies at the next refueling outage.  

NNECO has agreed to provide a CEA guide tube evaluation program at 
least 90 days prior to Millstone Unit 2 shutdown for Cycle 3 reload 
outage.  

Details of our evaluation are provided hplnw.  

3.1.4.1 Wear Resistance 

Chromium plating of stainless steel and other similar alloys is 
comronly used in reactors, and has performed well. Chromium 
plate is extremely hard and wear resistant, often orcec-s of 
magnitude better than materials like Zircaloy and stainless 
steel. Further, the desirable frictional and anti-gailing 
properties of chromium plate tend to reduce wear on meting 
softer materials. We conclude thal chromium plated sleeves 
are not likely to be worn significantly during at least one fuel 
cycle.  

3.1.4.2 Mechanical Properties 

In the sleeved design, tne mechanical joint between the sleeve 
and the guide tube is several inches below the area where 
excessive wear occurred. There would be no prior cracNs, notches
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or severe hydriding at this location of the guide tube to cause 
concern. The strength and toughness properties of the irraciated 
Zircaloy guide tube will be more than adequate to sustain the 
stresses involved.  

3.1.4.3 Crevice Corrosion and Hydriding 

Inherent in the sleeved guide tuibe design, there will be an annular 
crevice between the guide tube ID and the O0 of the stain
less steel sleeves. In response to our questions, CE 
has addressed the possibility of enhanced corrosion and hydriding 
of the guide tubes in the crevice areas. They have stated that 
the crevice in the "bulge" area will be too small (and after short 
exposure will be further closed up by corrosion product) to provide 
an entrance for the necessary water to cause extensive corrosion.  
In the sleeve expansion region,this crevice will be closed at 
operating temperatures by the differential thermal expansion 
between the Zircaloy and the stainless steel, and the water will 
be squeezed out of the crevice, also limiting possible corrosion.  

The crevice above the expanded region will be water filled, but 
holes and slots have been provided to induce water flow, thus 
minimizing the possiblity of corrosion problems from stagnant 
water or enhancement of corrosion by steaming.  

We have also evaluated the possibility of detrimental enhanced 
corrosion and hydriding in these crevice areas, and have concluded 
that although there may be some possibility of minor enhanced 
corrosion,the possibility of corrosion-induced problems severe 
enough to cause concern is remote. Factors considered by the NRC staff 
include: 

9 Similar crevicesbetweenstainless steel and Zircaloy are pre
sent in Westinghouse low parasitic fuel assemblies. There has 
been no indication to date of any failure or detrimental 
corrosion or hydriding in assemblies of this design.  

* The next fuel cycle for Millstone Unit 2 will be of relatively 
short duration (maximum of 300 EFPD), thus limiting the time 
before post irradiation inspections will be performed on 
sleeved assemblies.  

* The 464-hour tests described above (although performed out of 
reactor) do furnish sionificant evidence that no short term 
problems are likely to occur.
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0 In sleeved assemblies, the portinn of the guide tubes subjected 
to high loads, such as the "bulge" area, will not nave we&r induced 
cracks or sharp notches. Under these conditions, ever enhanced 
hydriding could be tolerated, as the strength and unnotched 
toughness.will not be significantly reduced at operating 
temperatures.  

4 In reviewing reactor experiences with crevices, no enhanced 
corrosion or hydriding has been noticed except in those cases 
where concentration of nonvolatile impurities such as lithum 
hydroxide has occurred. Concentration to the extent that 
would cause enhanced corrosion and hydriding could occur if 
the thermal hydraulic conditions cause boilinq or steaminq in 
the crevice. We have reviewed the analysis performed by 
CE and agree that the possibility of significant steaming in 
the guide tube sleeve crevice is remote.  

3.2 Cycle 2 Reload 

Millstone Unit 2 contains 217 fuel assemblies. During the refueling 
outage, 69 batch A assemblies and 3 batch B assemblies will be dis
charged. These will be replaced for Cycle 2 by 72 fresh batch D 
assemblies. The Cycle 2 loading pattern retains 105 assemblies 
with 1260 burnable poison shims. The loading pattern is such that 
no assembly that was under a CEA for Cycle 1 would be under a CEA 
for Cycle 2.  

3.2.1 Mechanical 

The mechanical design of the Cycle 2 reload fuel is identical to that 
used for Cycle 1 except for a slight increase in fuel density, which 
will lessen the detrimental effects of pellet cladding interactions.  
The clad collapse time predicted by the CEPAN code is sufficient for 
all fuel in Cycle 2 to preclude-collapse during the design lifetime. We 
find these design changes and analysis to be acceptable.  

3.2.2 Nuclear 

CEA guide tube sleeving has been evaluated by the NRC staff to determine 
the effect of sleeving on the physics characteristics of the core. The 
sleeves perturb the absorption cross-section of the region in which 
they are located by approximately one percent. We conclude that this 
effect is minimal.



- 10 -

The fresh batch D fuel is comprised of two sets of assemblies, each 
with a unique enrichment. There are 48 assemblies with an enrichment 
of 3.03 w/o U-235, and 24 assemblies with an enrichment of 2.73 w/o U-235.  
Cycle 2 burnup is expected to be between 8500 MWD/T and 10,000 MWD/T.  
The burnup limit-expressed in Technical Specification 3.2.5 of 300 
Effective Full Power Days (EFPDs) limits Cycle 2 operation to within 
the burnup range for which the parameters used in the analysis are valid.  

Cycle 2 moderator temperature coefficient (MTC) is calculated to be 
-0.4 x lO-4Ap/OF for Beginning of Cycle (BOC) and -2.2 x IO- 4 Ap/OF for 
End of Cycle (EOC). These values are bounded by the values used in the 
safety analyses for the reference cycle and Cycle 1 (i.e., +0.5 x I0-4Ap/OF 
and -2.5 x l0-4Ap/°F, respectively). The Doppler coefficient for Cycle 2 
is slightly more negative than the value used in the reference cycle 
and is conservative. We find the values of these coefficients to be 
acceptable.  

At EOC 2, the reactivity worth with all CEAs inserted assuming the highest 
worth CEA is stuck out of the core is 6.9%Ap. The reactivity worth required 
for shutdown, including the contribution required to control the steamline 
break incident at EOC 2 is 6.1%Ap. The uncertainty allowance is the 
difference between these two numbers, 0.8%Ap. This value corresponds 
to an uncertainty of approximately 10% which is a reasonable upper limit 
estimate of the uncertainty in nuclear calculations. The shutdown margin 
and safeguards allowance were increased from 2.4%Ap to 3.2%Ap for EOC2.  
The increased margin is needed to compensate for the more severe modera
tor cooldown reactivity curve used for the steamline break analysis for 
Cycle 2. For all situations other than moderator cooldown incidents, 
the available shutdown margin is 4.0%Ap. Most of the increase in shutdown 
margin was gained through reduction in the power defect values. We find 
these shutdown margins to be acceptable.  

NNECO has proposed TS for a CEA Motion Inhibit system to automatically 
inhibit all CEA motion in the event of reaching a limiting condition for 
operation (LCO) on CEA insertion (PDIL), CEA deviation, CEA overlap, or CEA 
sequencing. The licensee states that this system is designed to assure 
that no single failure in the control element drive system, except CEA 
drop, results in CEA insertions or withdrawals that violate the insertion 
limits, deviations and sequencing assumed in the safety analysis. As a 
result, the only CEA misoperation event which is addressed as an Anticipated 
Operational Occurrence (AOO) is the CEA drop transient.
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The augmentation factor (used to account for the power increase due to 
axial gaps caused by fuel densification) was calculated for Cycle 
2 using approved methods. These augmentation factors are included 
in the determination of FxT . The Cycle 2 maximum augmentation factor 
of 1.045 is only slightly 'igher than the Cycle 1 value of 1.037.  

3.2.3 Thermal Hydraulics 

The licensee states in Reference 3 that the Cycle 2 steady-state 
Departure from Nucleate Boiling Ratio (DNBR) analyses have been 
performed using the same methodology as used for Cycle 1. Peaking 
multiplier values of engineering heat flux factor and the engineering 
factor have been reduced from 1.05 for Cycle 1 to 1.03 for Cycle 2 
based on analysis of as-built fuel data which has become available since 
Cycle 1 values were formulated.  

The reduction in DNBR due to rod bowing is offset by a credit for low 
radial peaking. Fewer than 80 fuel assemblies will exceed the NRC 
determined penalty threshold burnup of 24,000 MWD/T with a maximum 
burnup of 26,000 MWD/T. The corresponding Departure from Nucleate 
Boiling (DNB) penalty is 0.7%. The power distributions for Cycle 2 
show a maximum radial peak for any of the 80 assemblies to be at 
least 6.9% less than the maximum radial peak. Thus, the penalty is 
offset by the lower peaking of these assemblies and no power penalty for 
rod bowing is required for Cycle 2.  

The thermal hydraulic effects of sleeving are evident in three areas: 
bypass flow, gap boiling, and CEA cooling. First of all, the insertion 
of the sleeve restricts the flow area around the CEA and causes a 
slight decrease in bypass flow. Total core bypass flow is about 3.4%.  
A slight decrease in bypass flow has no impact on the thermal hydraulic 
performance of the fuel as long as the bypass flow is maintained below 
3.7% to preserve the design thermal margin. Sleeving does not degrade 
this margin.  

The second area of concern in thermal hydraulic analysis is cooling 
of the guide tube-sleeve annulus. During normal operation, the temper
ature of the outside diameter of the guide tube is subcooled by 300 F.  
The licensee states that boiling in this region is unlikely. If 
boiling does occur, slots and holes in the sleeve assure that boiling 
expansion is relieved and no mechanical damage will be caused. It is 
the NRC staff opinion that only limited boiling is likely to occur in 
this region and this would be acceptable because of the presence of slots 
and holes for pressure relief.
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Third, the criterion for adequate CEA cooling is that there be no bulk 
boiling-in the guide tube during operation. The licensee states that 
cooling flow of 300 lbs/hr is required to meet this criterion and that 
the calculated cooling flow with sleeves exceeds the minimum by a 
substantial margin. The staff has reviewed the licensees' submittal and 
has concluded that this analyses are reasonable. Therefore, we, believe 
the thermal hydraulic design of the sleeving modifications is acceptable.  

3.3 Removal of Part Length CEAs (PLCEAs) 

To preclude guide tube wear at locations occupied by PLCEAs, the licensee 
is removing the PLCEAs aR installing guide tube plugs at these locations 
for Cycle 2 operation.(l The plugs use standard CEA spiders with the 
control rods replaced by short five inch stainless steel fingers. This 
will eliminate vibration that could cause guide tube wear and maintain 
flow characteristics similar to the original configuration.  

Mechanically, the plug is held in place by a spring compressed against 
the upper guide structure with a downward force of approximately 150 lbs.  
The hydraulic uplift force is calculated to be 90 lbs. so no uplift 
problem is anticipated.  

Core bypass flow is predicted to increase slightly. However, the 
resulting total core bypass flow, 3.4% at the end of Cycle 2, remains 
below the design bypass flow rate of 3.7%. Other thermal-hydraulic 
effects are minimal.  

The fingers of the plugs when installed are several inches above the 
active fuel. Therefore, the plugs have no impact on the physics 
characteristics of the Cycle 2 core.  

The licensee assessed the impact of replacing the PLCEAs with plugs in 
the safety analysis for Cycle 2 and has determined that the probability 
of occurrence of design basis events is not increased and the consequences 
of those events remain within the previous analysis. The NRC staff 
believes that based on acceptable bypass flow and minimal nuclear effects, 
operation with plugs is acceptable for Cycle 2.  

3.4 Water Hole Peakinq 

In References 25 and 27, a 4.6,% increase in power peaking in fuel pins 
near water holes was identified which was not included in previous CE 
analyses. Ordinarily this 4.6% increase would be applied directly as 
a penalty to the Limiting Condition for Operation (LCO) and Limiting 
Safety System Settings (LSSS) limits. However, certain credits were 
identified which would offset the additional water hole power peaking.  
We have not completed our review of either the original CE analytical 
methods, the 4.6% penalty, or the credits claimed. However, at the 
current state of review, we believe that the integrated package of 
the original analysis, the penalty, and the credits would be conservatively 
bounded if a 2.8% penalty were imposed on the current DNBR LCO and LSSS
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limits for the total radial peaking factor (FT) and a 0.5% penalty 
were imposed on the linear heat rate (KW/FT) LOCA limit. We believe 
that this penalty is conservative relative to the penalty which will 
result at the completion of our review.  

3.5 Burnable Poison Pin Perforations 

The burnable poison pins have had a significant perforation rate in 
other CE reactors. Examination of fuel discharged from the Millstone 
Unit 2 reactor has confirmed the presence of the problem. Therefore, 
it is necessary to examine the eff?5- of continuing perforation on the 
operation of the upcoming cycle. tI) 

The Cycle 2 loading pattern retains 105 assemblies with 1260 burnable 
poison shims. The burnable poison pins (also called "shim pins") in the 
fuel assemblies carried over from Cycle 1 are relatively inert for 
neutronics purposes because of the relatively high (15,000 MWD/MTU) 
burnups of Cycle 1.  

3.5.1 Nuclear Effects 

The only significant nuclear effect that continued perforation of these 
pins during Cycle 2 could have concerned the local peaking in nearby 
fuel pins. Therefore, it is necessary to analyze the effect of continued 
perforations on Fxy, the planar radial peaking factor. To investigate 
the effect on F y, the licensee chose the Cycle 2 core exposure where 
Fxy is predicted to be closest to its limit. A horizontal plane was 
chosen at an axial height such that the high-power pin was located 
in the once-burned Cycle 1 fuel, rather than in the fresh fuel region.  
The assembly with the highest remaining Boron 10 concentration is a 
conservative worst-case situation which will envelope the actual situation 
in the Cycle 2 core. This methodology has been previously reviewed by 
the NRC staff and is acceptable-for this application.  

To achieve maximum increase in peaking, the calculation replaced the 
three shim pins in one corner of the assembly with coolant-filled pins.  
(The particular corner was chosen because it had the highest poison 
inventory.) This failure geometry results in maximum skew across the 
assembly, and thus gives the maximum increase in peaking. This method
ology has also been previously reviewed by the NRC staff and is acceptable.  

The result of the calculations showed a 4.2% increase in peaking in the 
assembly containing the failed shim pins, and less than 1% increase in 
the adjacent assemblies. Therefore, the maximum credible increase in 
Fxy is 4.2%. However, even if this increase were applied to the hot 
pin in this plane, Fxv would increase to 1.484, still well below the 
limit of 1.54 assumed in the safety analyses. Therefore, we agree that 
the effect of burnable poison loss has been conservatively bounded and 
find the results to be acceptable for Cycle 2.
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3.5.2 Mechanical Effects 

The licensee has also provided a safety analysis of the mechanical 
effects of plant operations with poison pin perforations. The 
analysis considers the possible adverse consequencei which are: 
rod bowing, waterlog-rupture, flow blockage and cladding cracking.  
These consequences will be considered in order.  

Perforated poison pins may have an increased potential to bow. To 
determine the worst effects, a thermal-hydraulic analysis was performed 
with the poison pin assumed bowed into contact with an adjacent fuel 
pin. The analysis has been reported to the NRC staff and shows that 
a poison pin bowed to contact at the most adverse axial elevation is 
not thermally limiting to a Millstone Unit 2 fuel bundle.  

Perforated poison pins have the potentia, to absorb primary coolant 
throuah the perforation while at lower temperatures. If water is 
absorbed, then the poison pin may be unable to vent the water suffi
ciently through the perforation during a subsequent temperature increase.  
The resulting internal pressure buildup may be enough to swell or rupture 
the cladding. The analysis of the potential for waterlogged rupture 
considers that the burnable poison pins in Millstone Unit 2 have been 
operated for a core average burnup of greater than 15,000 MWD/MTU and are 
effectively burned out. Thus, the linear heat rating is about .2 
KW/ft which is not sufficient to create a large internal pressure buildup.  

Typically, the heat-up of the core takes on the order of 12 hours 
which is considered slow enough to allow venting of any ,-/cess, 
absorbed water. If a random rupture were to occur on a r"rfor
ated poison pin, then the available cladding ductility o a hydrided 
poison pin is small and the resulting flow blockage woul be insig
nificant.  

Perforated poison pins are subjected to mechanisms which could 
potentially extend the perforations. Unperforated poison pins 
are normally subject to pellet-cladding interaction as a result 
of poison pellet swelling. Pellet swelling has increased normal 
poison pin cladding dimensions both radially and axia'ly. However, 
perforations expose the alumina pellets to the primar, coolant flow 
resulting in an errosion o-f the pellets. This errosion at the perfora
tion interrupts the mechanical contact between the pellet and its cladding 
and attenuates the normal radial and axial effects of pellet-cladding 
interaction. The crack lengths observed at Millstone Unit 2 have been 
significantly less than one pin diameter for the core average burnup 
of 17,000 MWD/MTU.
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Flow vibrations of poison pins induce stresses within the cladding.  
However, these stresses are less than 1% of the cladding yield 
strength at temperature. Although the natural frequency of vibration 
for perforated poison pins increases, it remains less than half the 
frequency'of the main coolant pumps and is now further removed from the" 
estimated local vortex shedding frequency.  

The fuel bundle vendor, Combustion Engineering, has conducted tests 
with machined perforations in the cladding. These tests demonstrate 
that the lateral stiffness of perforated pins is reduced. However, 
the amplitudes of flow induced vibrations are expected to remain at 
only a few thousandths of an inch. Therefore, we conclude that the 
licensee has provided reasonable assurance that the mechanical effects 
of poison pin perforations will not degrade the fuel assemblies further 
during Cycle 2 operation.  

3.6 Analyses of Anticipated Operational Occurrences (AoOs) 

References 3 and 14 discuss the safety analysis of postulated AOOs 
for Millstone Unit 2. NNECO classifies the list of postulated AOOs 
into two categories. The first category includes those AOOs for which 
Reactor Protection System (RPS) trip setpoints assure that the Specified 
Acceptable Fuel Design Limits (SAFDLs) are not exceeded. Protection 
is provided by reactor trip. The second category includes those AOOs 
for which initial steady-state overpower margins are maintained by LCOs 
to assure that the SAFDLs are not exceeded. Protection is provided by 
the margin and a trip may not be required. The loss of flow transient 
causes the most rapid change in DNBR and both a reactor trip and steady
state overpower margin is required to maintain the SAFDLs. The LCOs 
and LSSSs for Cycle 2 Technical Specifications were calculated using the 
methods described in CENPD-199, "CE Setpoint Methodology". This topical 
report is currently under review by the NRC staff. The review has pro
gressed sufficiently to conclude that its application for this purpose is 
acceptable.  

The required ANO reanalyses were done using the computer code CESEC 
,.,nicn is curre!tly under review by the NRC staff. however, tne 
review has progressed to the point that there is reasonable assur
ance that the results dependent on CESEC will not be appreciably 
altered by any revision resulting from our review.  

The licensee stated in Reference 1 that the need for reanalysis 
of a particular ANO is determined by comparison of the key parameters 
for that AO0 to those of the last cycle for which a complete analysis 
was performed. If the key parameters are within the envelope of 
the reference cycle data, no reanalysis is required. A reanalysis 
miqht also be performed in case it could lead to a significant 
relaxation of Technical Specification restrictions. Those transients 
which were rearalyzed are discussed below.
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3.6.1 CEA Withdrawal 

This transient was reanalyzed because the most limiting of either 
this transient or RCS depressurization is used to set the TM/LP 
depressurization bias term. The comparison showed that the RCS 
depressurization event was more limiting than CEA withdrawal.  

3.6.2 Boron Dilution 

This transient was reanalyzed due to changes in inverse boron worth 
and critical boron concentrations. The bounding boron dilution AOOs 
for Millstone Unit 2 Cycle 2 are the refueling boron dilution event 
and the startup boron dilution event. NRC criteria require that 
given a boron dilution event, minimum times are provided for return to 
criticality of 15 minutes during startup and 30 minutes during refueling.  
The times calculated for this reload cycle meet these criteria.  

3.6.3 Reactor Coolant Depressurization 

The RCS depressurization event was reanalyzed for Cycle 2 
since this transient results in the most rapid approach to the 
DNBR fuel design limit, and is the limiting transient for deter
mining the TM/LP trip system bias to account for instrument delay 
times and the time required for the shutdown rods to terminate 
the DNBR transient. The analysis was performed utilizing methods 
familiar to the staff and we find it to be acceptable for Cycle 2.  

2.6.4 Loss of Coolant.Flow 

The most limiting of either this or the full length CEA drop 
incident is used to set the overpower margin requirements. This 
transient was reanalyzed because of changes to the axial power 
distribution for Cycle 2. The analysis shows that loss of flow 
is limiting. The results indicate an all-rods-out required over
power margin (ROPM) of 126.5" at -0.2 axial shape index For 
Cycle 2 compared to 121.4%' for Cycle 1. Fo'r the loss of flow 
transient initiated at full power with the most limiting LCOs 
allowed for Cycle 2, analysis shows that the minimum D`"BR for this 
transient is 1.30. Therefore, we find this to be acceptable.  

3.6.5 Full CEA Drop Incident 

The most limiting of either this or the loss of flow incident is 
used to set the required overpower margin.  

The analysis shows that the CEA drop is not limiting. The minimum 
transient ONBR, initiated at full power is greater than 1.5 for the 
associated required overpower margin of 116-. A maximum linear 
heat rate of less than 20 KW/ft is reached during this transient. The
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SAFDL for this transient is 21 KW/ft. Therefore, we find the analvsis 
of this transient to be acceotable.  

3.6.6 Malfunction of One Steam Generator 

These transients were reanalyzed to take credit for the Steam Generator 
Low Level trip. The results show that loss of flow and CEA drop are 
much more limiting transients.  

3.7 Postulated Accidents Other Than LOCA 

The following postulated accidents were reanalyzed for Cycle 2 to limit 
the extent of fuel failure so that 10 CFR 100 dose limits are not 
exceeded.  

3.7.1 CEA Ejection 

This accident was reanalyzed because the power peaks are higher 'and shut
down worth is less than for Cycle 1. For the full power case, the results 
show that the fraction of the fuel experiencing incipient centerline 
melting is <0.003, which is less than the FSAR calculation. The FSAR 
conclusion, that no clad damage or fully molten centerline condition will 
exist, remains valid. We find this to be acceptable.  

3.7.2 Steamline Rupture 

The steamline rupture secondary side blowdown was not reanalyzed for 
Cycle 2 because it is bounded by the reference analysis. However, the 
reactivity transient was evaluated and the licensee increased the shutdown 
margin from 2.4% to 3.2,% for Cycle 2.  

The licensee used the existing CE methods of analysis for the steamline 
rupture. These methods have not been approved by the NRC staff. There
fore, as an alternative procedure, we have calculated the number of fuel 
rods which would have to fail to reach 10 CFR 100 limits. This number 
for Millstone Unit 2 Cycle 2 is 4%.  

We conclude that in the event of a desian basis steamline rupture, the 
number of fuel rods experiencing a DNBR of less than 1.3 would be much 
less than 4%. This is based on the assumption of the most reactive CEA 
stuck in the withdrawn position which would produce a power distribution 
which would be highly peaked in a very local area of the core. Based 
on this argument, the consequences of a postulated steamline rupture 
accident at Millstone Unit 2 during Cycle 2 are concluded to be acceptable.
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3.7.3 Steam Generator Tube Rupture 

The licensee reanalyzed this transient because a greater integrated 
steam generator tube leakage rate was predicted for Cycle 2 and the 
combined iodine decontamination factor is less than that used in the 
FSAR. The results indicate dosages less than the FSAR values and much 
less than 10 CFR 100 limits. We find this to be acceptable.  

3.7.4 Seized Rotor 

This transient was reanalyzed for Cycle 2 and the results indicate 
that it is less severe than the loss of flow transient discussed 
earlier. The minimum DNBR is greater than 11.3 for this accident 
and no fuel damage is incurred. The results are acceptable.  

3.8 Evaluation of LOCA Analysis for Cycle 2 

The licensee reanalyzed both the large break and the small break for 
Cycle 2. The small break analysis was submitted in response to the 
NRC July 25, 1977 Order (Reference 1) to assess the impact of code 
input errors. A reduction of 5 gpm in the high pressure safey injection 
(HPSI) runout flow assumed in the analysis was required to correct the 
error. The reanalysis of the worst small break (0.05 ft2 cold leg) was 
submitted in reference 20. With the exception of the HPSI flow, the 
same input parameters were used as in the previous small break analysis 
in reference 2.  

The analysis was performed using approved codes and assuming a planar 
linear heat generation rate (PLHGR) of 16.3 KW/ft. The results show 
a peak clad temperature of 1931 0 F, a maximum clad oxidation of 7.85% 
and a maximum core wide clad oxidation of less than 0.83%. The NRC 
criteria are a peak clad temperature of 22000 F, a maximum clad oxidation 
of 17% and maximum core wide clad oxidation of 1%. The results of the 
small break analysis are acceptable for Cycle 2.  

The large break was reanalyzed for Cycle 2 to include NRC recommended 
revisions to existing fission gas release models. The results are 
presented in reference 2. The analysis was done assuming a PLHrR of 15.6 
KW/ft. The results demonstrated that the most limiting fuel during 
Cycle 2 operation is in one of the batch B assemblies retained from 
Cycle 1. The analysis showed peak clad temperature of 2160 0 F, maximum 
cladding oxidation of 10.7% and a maximum core wide clad oxidation of 
0.61%. We find the results of the LOCA analysis are within the NRC 
criteria and are acceptable for Cycle 2.



- 19 -

3.9 Reactor Protection System Modifications 

NNECO has proposed the removal of two Reactor Protection System (RPS) 

trips becautse of the occurrence of spurious trips(3, 18 ). The two trips 

to be removed are the high rate of change of power trip and the high 

steam generator water level trip. These trips were provided based on 

equipment protection considerations and credit was not taken for these 

trips in the transient and accident analysis for the reactor. The pro

posed change to the Technical Specifications is to delete these trips 

from pages 2-5, B2-8, 3/4 3-3, 3/4 3-4, 3/4 3-6, and 3/4 3-8.  
The deletion of these two trips from the Technical Specifications will be 
accompanied by physically eliminating the trips from the RPS. This 
will be accomplished by removing the bistable devices for these two 
trips from all four channels of the RPS.  

Since the steam generator water level and neutron flux logarithmic range 
functions are still required in the RPS, removal of the bistables as 
cited above will be required. However, additional physical changes 
will not be required in these systems. Those portions of the two 
systems which remain in service will be required to satisfy the appli
cable stipulations of IEEE Standard 279 in accordance with EICS BTP-26.  

Based on our review, we find that the proposed change to remove the 
two equipment trips, i.e., the high rate of change of power trip and 
the high steam generator water level trip from the reactor trip system 
is acceptable. We conclude that the licensee's proposed chanace to 
deloTe these two trips from the Technical Specifications is scceptabe 
because neither trip is necessary to assure the safe operation of the fac•lity.  

3.10 Evaluation of Electrical Penetrations 

By letter of October 28, 1977, NNECO described certain problems with 
containment low voltage electrical penetration modules at Millstone 
Unit 2. Its investigation of failed circuits revealed that the failures 
were not all confined to one penetration module. The failures occurred 
in four 120 volt low voltage control electrical penetration modules.  

On November 7, 1977, representatives from NNECO and NRC met in Bethesda 
to discuss the electrical penetration problems at Millstone Unit 2.  
During the meeting, the licensee described in more detail the events 
addressed in its letter of October 28, 1977, and presented other 
background information. The licensee stated that it planned, during its 
scheduled refueling shutdown in early December, to replace the 20 low 
voltage control penetration modules with new modules manufactured by 
Conax. Following the removal of the modules from the penetration, the 
licensee planned to send a failed module to General Electric (GE) for 
analysis to determine the actual cause of the insulation resistance 
breakdown. Prior to and following the November 7, 1977, meeting between the NRC 
staff and the licensee, the NRC Region I office issued letters to the 
licensee on November 4 and 8, 1977, documen:ing certain agreed upon 
conditions to be satisfied in order for Millstone Unit 2 to continue 
operation through December 3, 1977.
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On November 19, 1977, short circuits among conductors associated with 
indication and alarm circuits for a reactor coolant pump resulted in 
anomalous alarms in the control room. The cause was again traced to 
low insulation resistance between conductors in a third penetration 
module. In accordance with the above cited agreement, the plant was 
shutdown on November 20, 1977, after the latest anomalous condition 
developed, and the scheduled refueling outage was commenced about two 
weeks earlier than originally planned.  

In its letter of February 10, 1978, the licensee described the activities 
undertaken during the refueling outage to identify the failure causes 
and the remedial actions taken to correct the electrical penetration 
problem at Millstone Unit 2.(15) 

3.10.1 Identification of Failure Mode of Penetration Modules 

The failures of certain low voltage control penetration modules were 
characterized bya reduced insulation resistance (IR) primarily between 
adjacent conductors within a penetration module.  

Each GE low voltage control module is made up of 85 - #10 AWG conductors.  
Each conductor consists of #10 AWG stranded wire pigtails connected to 
each end of a thin wall insulated solid copper wire located within the 
penetration module (See Fig. 1). The transition pin and socket splices 
connecting the stranded wire to the solid copper wire are located at 
each end of the module and subsequently encased in epoxy. The splices 
are made by using a socket connector which is soldered to the stranded 
wire. This end of the connector is covered with heat shrink tubing 
insulation. The pin socket end of the connector is slipped over the 
tooled end of the solid copper wire which acts as the pin connector.  
The pin/socket end of the connector is not covered by shrink tubing 
leaving approximately 5/8" of the connector uninsulated. The epoxy 
serves as the insulation between-adjacent connectors in this area 
(0.08" clearance between conductors).  

Following the plant shutdown on November 20, 1977, a representative 
failued module which contained conductors with insulation resistance 
ranging from greater than l08 ohms to less than 1 ohm was delivered to 
the General Electric facility in San Jose, California, where it was 
dissected and analyzed to determine the failure mechanism. It had 
been postulated earlier that the IR deqradation may have resulted 
from moisture penetration through small fissures in the epoxy seals, 
and initial tests were planned to locate these cracks and correlate 
them with the conductors exhibiting a lowered IR. However, the first 
test, which was to determine the leakage rate of the module, showed that 
the module was not leaking. Additionally, X-ray photographs were taken 
which confirmed the absence of fissures or voids within the epoxy which 
would have allowed moisture to penetrate and degrade the insulation.  
Electrical megger and hi-pot tests conducted with the module in a moist 
atmosphere and then in a vacuum produced no apparent difference in the 
test results, further discounting the possibility of moisture ingress.
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Dissection of the module into two halves showed that all the Millstone 
Unit 2 failures had occurred on the containment side of the module 
and confirmed the excellent condition of the epoxy seal. Further 
dissection of the epoxy seal area containing the connection splices 
disclosed severely degraded epoxy and deposits of carbon between those 
conductors which exhibited a lowered IR. These deposits were located 
adjacent to the uninsulated portion of the connectors and resulted in 
decreasing the conductor-to-conductor IR. Additional examination of 
the connection splice itself identified a discoloration (due to heating) 
and extreme contamination of the internal pin/socket connection due to 
epoxy intrusion into the connection.  

It was determined that the epoxy utilized to encase the connector assembly 
was poured and cured at normal atmospheric pressure and at room temoera
ture. Consequently, the low viscosity required to enable total coverage 
between pins also allowed the epoxy to intrude at the interface between 
the pin/socket connector and solid copper wire.  

Based on the results of the leak test, GE concluded and we agree that 
the absence of dry nitrogen gas did not contribute to the failure of 
the modules. Also the modules did not fail as a consequence of moisture 
ingress into fissures in the epoxy as first theorized.  

All the evidence produced from the dissecting and analysis of the pene
tration module at GE indicates that the failures where caused by heating 
at the connectors. This heating resulted from high contact resistance 
due to epoxy intrusion into the connector (not covered by shrink tube 
insulation) during the manufacturing process. Carbon deposits created 
a conductive path to adjacent conductors (0.08" clearance) resulting 
in failure of the epoxy insulation.  

GE also concluded that a high contact resistance, which is measurable 
indicates epoxy intrusion into the connectors. The vendor advised 
the licensee that contact resistance testing was not performed on the 
Millstone Unit 2 penetrations prior to delivery. GE further concluded 
that had the conductors with high contact resistance been identified, 
they could have been abandoned in favor of spare conductors and the 
module failures probably would not have occurred.  

GE indicated that the absence of shrink tubing over the pin portion of 
the socket connector is unique to Millstone Unit 2. All other Series 
100 and 200 low voltage control penetration modules have shrink tubing 
insulation over the entire transition connection.
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We conclude that the failure mode for these penetration modules has 
been identified and that the failure mode is unique to the Millstone 
Unit 2 and is not a generic problem.  

3.10.2 Replacement of Low Voltage Control Modules 

The licensee decided to replace all 20 of the General Electric Series 100 
modules (85 conductors/module) in the four low voltage control penetra
tions due to the decreasing conductor insulation resistance and an increase 
in circuit interactions. The GE assemblies, comprised of 85 conductors 
per module, occupy five holes in a seven hole header plate (two holes 
plugged) in each control containment penetration. The 28 replacement 
modules (37 conductors/module) were manufactured by the Conax Corporation 
to Bechtel Specification No. 7604-E-34, Revision 3, "Design Specification 
for Containment Structure Electrical Penetration Assemblies". The 
original containment electrical penetrations for Millstone Unit 2 were 
manufactured to these same specifications. The replacement modules 
contain 37 conductors of No. 10 AWG solid copper insulated conductors 
in each of the 28 Conax assemblies.  

3.10.2.1 Design Qualification Tests 

The Conax replacement penetration modules were qualified environmentally 
and seismically in accordance with the IEEE standards that were current 
at the time the FSAR was under review for licensing of the plant. The 
new Conax replacement modules have been qualified in accordance with 
IEEE standard 317-1972, "Electrical Penetration Assemblies in Containment 
Structures for Nuclear Power Generatino Stations" and IEEE standard 
323-1971, "Trial-Use Standard: General Guide for Qualifying of Class 
I Electrical Equipment for Nuclear Generating Stations." The penetration 
modules were qualified to the LOCA conditions as identified in the accident 
analysis section of the FSAR.  

After being subjected to an integrated dosage of gamma radiation, the 
test unit, containing fifteen modules, was fault current tested with 
the containment end subjected to 2800F, 45 psig, and at 90 to 100% 
relative humidity. Before and after being fault tested, the unit was 
subjected to engineering tests for leakage, continuity, dielectric strength 
(2.7 KV for 1 min.) and insulation resistance (108 ohms @ 500 VDC). The 
test unit was pressurized with dry nitrogen and installed into a nozzle 
mounted in a test chamber.  

The analyses of the result of the continuous current test and fault 
current test of the prototype feedthrough units demonstrate by comparison 
that the feedthrough modules manufactured by Conax Corporation for 
Millstone Unit 2 satisfy the requirements of IEEE standard 317-1972 for 
overload and fault capabilities and meet the duration of maximum short
circuit current for fuses and molded case circuit breakers as provided for 
in Regulatory Guide 1.63, Revision 1, 1977.
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The conductor insulation and sealant materials used in the feedthrough 
adapter module assemblies are flame proof. Kapton polyimide insulation 
used as the electrical insulation on all conductors meet the flammability 
requirements of IEEE Standard 333, 1974.  

The conductors of the replacement Conax feedthrough modules will be 
terminated on each end of the penetration on electrical terminal blocks 
which are mounted in NEMA IV metal enclosures (with cable entry from 
bottom) bolted to the ends of the penetration. These terminal blocks 
were initially supplied with the GE penetrations that were installed 
during construction of the plant. They were initially qualified as 
an integral part of the penetration during the original qualification 
testing program and satisfied the qualification requirements of IEEE 
Standard 317-1971. It has been documented by GE that during a quality audit, 
GE terminal blocks type CR 151 (type used in Millstone Unit 2 penetra
tions) were retested to the postulated LOCA conditions for a period of 
ten days and were found to be qualified.  

3.10.2.2 Radiation Qualification 

The licensee stated in the February 10, 1978 submittal that the replacement 
electrical penetrations were qualified to an integrated gamma radiation 
exposure of 108 rads.(15) The licensee estimated the potential radiation 
exposure to the penetrations after a postulated LOCA in Millstone Unit 2 
to be on the order of 105 to 106 rads. The licensee derived this 
estimate by ratioing (inversely for containment volume and directly for 
core power) their estimated doses for a LOCA assumed in the analysis 
performed for the Connecticut Yankee Plant, assuming the accident 
instantaneously released 2,% of the core noble gas and iodine inven
tories to the containment atmosphere.  

For the evaluation of the design basis LOCA, we assume 100% of the core 
noble gas inventory and 25% of the core iodine inventory remain airborne 
in the containment. NUREG 76-652 estimated the 30-day integrated gamma 
radiation exposure at the containment centerline would be 3 x 107 rads 
for a 4000 MWt PWR. Ratioing this result inversely by containment 
volume and directly by core power, we estimated the gamma dose in 
the Millstone Unit 2 containment could be about 2 x 107 rads at 30 days 
after the design basis LOCA. Using a simplified model, we estimated 
the containment centerline aamma dose would be less than 8 x 107 rads 
after 30 days. If the licensee had used the higher fission product 
release fractions we used, his estimated gamma dose in the Millstone 
Unit 2 containment would have fallen between the two doses we cited 
above. Although the quoted exposure estimates exclude the gamma dose 
reduction provided by the concrete walls inside the containment, they
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are still below the 108 rads exposure to which the penetrations are 
qualified.  

We found two parts of the penetrations potentially susceptible to beta 
radiation damage. The o-ring seals of the penetration adapter module are 
made of an organic polymer; however, these seals are isolated from the 
potentially radioactive containment atmosphere by the metal body of the 
penetration and should not be exposed to airborne beta-emitting contami
nants. The polysulfone blocks used to seal between the conductors on the 
containment end of the penetration are also susceptible to beta radiation 
damage. According to the licensee, the replacement penetrations have six 
inches of polysulfone at the inner end of the penetrations. We estimated 
the range in polysulfone for the median enerqy (about 0.6 Mev) beta particle 
would be about 0.1 cm. NUREG 76-652 gives an estimated beta dose to 
the near-surface of the penetrations would be about 2 x I03 rads. Poly
sulfone is moderately damaged by exposures greater than 107 rads and 
severely damaged by exposures greater than about 6 x 107 rads. Therefore, 
assuming the face of the polysulfone block is severely damaged to a de th 
of 0.1 cm by each 6 x 107 rads, we conservatively estimate that 2 x 109 
rads beta radiation might destroy the sealing capability of 0.4 cm of the 
total polysulfone block length of 15 cm in the penetrations. We conclude 
sufficient polysulfone would remain intact to maintain the leak-tight 
integrity of the penetration for the course of the accident.  

For the reasons discussed above, we conclude that the radiation qualifica
tion of the replacement penetrations provides adequate assurance that the 
penetrations can withstand the gamma and beta radiation exposures of normal 
operation and the design basis LOCA and is, therefore, acceptable.  

3.10.2.3 Production Tests 

Production tests were performed on all 28 Conax feedthrough modules by 
the manufacturer as required by IEEE Standard 317-1976. The production 
tests included tests of leakage rate, dielectric strength, insulation 
resistance, continuity/identification, and visual inspection. These tests 
were conducted at room ambient conditions of temperature, pressure and 
humidity.  

The 28 replacement penetration feedthrough modules manufactured by Conax 
for Millstone Unit 2 satisfied the requirements of the production tests.
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3.10.2.4 Seismic-Qualification 

The seismic qualification of these replacement modules is based on analysis 
as required by the section 5 of the "Design Specification for Containment 
Structure Electrical Penetration Assemblies fQr the Millstone Nuclear Power 

Station Unit No. 2." The feedthrough modules are 1-1/4 inch in diameter.  

The seismic loading is based on the floor response spectrum for the hori

zontal excitation and the around response spectra for the vertical excitation as 

required in the design specification. The maximum stresses due to the hori
zontal and the vertical directions of excitation were added on an absolute 
basis. The resulting combined stress is less than half the allowable 
stress for the safe shutdown earthquake and even lower for the operating 
basis earthquake. As an additional factor of conservatism it was ignored 
that the maximum stresses due to horizontal and vertical excitations do not 
occur at the same point. We conclude that the method of analysis used to 
compute the seismic stresses is conservative.  

The licensee has made a reference to a seismic vibration test for the 
Conax modules similar to those that have been used as replacement modules 
in Millstone Unit 2. This vibration test was performed on 1.0 inch dia
meter modules as opposed to the 1.25 inch diameter modules for Millstone 
Unit 2. It was observed during the test that there were no natural 
frequencies less than 33 Hz. The larger the diameter isthe* higher the 
frequency should be. Thus the larger diameter of the Millstone modules 
would also have natural frequencies higher than 33 Hz. The analytical 
calculations on natural frequencies also demonstrate that the natural 
frequencies are all higher than 33 Hz. We conclude that the seismic 
design adequacy of the feedthrough modules as verified by the licensee on 
the basis of analysis, and indirectly substantiated by seismic vibration 
test, provides a reasonable assurance that the electrical function of 
the modules would not be impaired due to a postulated seismic event. We 
find that the replacement modules manufactured by Conax Corporation meet 
the applicable requirements of the General Design Criterion Number 2.  

We find, based on our review of the documentation of the qualification 
program for the 28 Conax replacement penetration feedthrough modules, 
that the modules satisfy the environmental qualification requirements 
of IEEE Standard 317-1972 and IEEE Standard 323-1971. We, therefore, 
conclude that they are qualified and acceptable.
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3.10.3 Testing Program for Remaining Electrical Penetrations 

The failure of the low voltage control penetrations at Millstone Unit 2 
is addressed in relation to the adequacy of the balance of the electrical 
penetrations. The remaining types of penetrations are categorized in 
four major groups.  

1. HV Power; 

2. LV Power; 

3. Instrumentation; and 

4. Signal.  

This report examines each group for its similarities to the low voltage 
control penetrations and demonstrates how the failure mode, as described 
in section 3.10.1, is not expected to occur in those remaining electrical 
penetrations which are similar and different in construction to the low 
voltage control penetration modules.  

The test program was designed to: (a) establish which penetration uses 
a pin and socket type of connection in the epoxy seal; (b) identify any 
conductor which has a reduced insulation resistance (IR); and (c) test 
all conductors identified with a reduced IR for contact resistance (CR) 
to verify a relationship, if any, between IR and CR.  

The IR tests utilized a 500V DC megger and measured the leakage resistance 
of the conductor under test to all other conductors within a given module.  
The CR tests measured the through resistance with a Kelvin Resistance Bridge.  
Field tests verified that an elevated CR corresponded to a lowered IR where 
the conductor was in service. Although absolute CR values between modules 
have little meaning due to the various lengths of the stranded pigtail 
conductors in the low voltage control penetration assemblies, an elevated 
CR was typically identified as one having a value more than five times 
the mean value of the balance of CR readingof good conductors within a 
given module.  

IR tests were performed on 100% of the penetration conductors of a like 
type to the low voltage control penetrations. CR tests were taken of all 
those conductors in which IR was less than 100 megohms. In addition, 
a sampling of the CR of conductors with IR greater than 100 megohms was 
taken for comparison.  

3.10.3.1 High Voltage Power 

The high voltage power penetrations at Millstone Unit 2 provide the 6.9 KV, 
three phase power for the reactor coolant pumps. There are four such pumps 
and consequently four HV power penetrations. Each penetration is made up 
of three single phase units, consisting of a 1000 MCM, 15 KV insulated
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conductor. Each unit is a separate penetration in itself, including its 
nitrogen supply for leak rate testing. Therefore, there is no possibility 
for interaction between circuits or especially interaction with other 
systems' equipment as experienced with the low voltage control penetrations.  
In addition, there is no pin and socket splice interior to the penetration 
that could develop a high contact resistance and generate the heat required 
to degrade the insulation surrounding each conductor. We find this 
acceptable because of appreciable differences in design of these penetrations 
from the low voltage control modules.  

3.10.3.2 Low Voltage Power 

The low voltage power penetrations are used to supply 480V, three phase 
AC power for pumps, valves and fans and 180V DC power for the Control 
Element Drive Mechanism (CEDM) "Mag Jack" assemblies. There are a total 
of 18 penetration assemblies within this group.  

The construction of the low voltage power penetrations differsfrom 
the low voltage control penetrations. The connector used to make the 
transition between the solid copper conductor and the stranded copper 
pigtails within the module itself is a threaded connection. Due to 
the higher short circuit currents involved in the power applications, 
this connection is tapped and screwed to the threaded solid copper 
conductor to provide the additional physical strength required. This 
screwed type of connection would not be as susceptible to epoxy instrusion 
as the "push-fit" type connection used in the low voltage control modules.  

Eight 480V power penetrations containing six modules with four 4/0 AWG 
conductors par module differ greatly from the low voltage control with 
only one three phase circuit per module. Therefore, no redundant circuit 
interaction is possible. For this reason, megger and CR tests were not 
performed on the 4/0 AWG 480V power penetrations. We find this acceptable 
since there is only one circuit per module.  

Two 480V power penetrations containing #2 and #6 AWG conductors were 
tested completely for insulation resistance degradation. Of the total 
of 212 conductors, 31 had an IR less than 100 megohms. Of those 31, 
29 of the conductors with the reduced IR were spare conductors. During 
manufacture, 20 conductors were identified as testing less than 100 
megohms and an additional nine were identified with less than 100 megohms 
insulation resistance during construction testing. Two active non
safety circuit conductors which exhibited insulation resistance less than 
100 megohms when tested did not demonstrate any evidence of elevated 
contact resistance. Therefore, the failure mechanism of the low voltage 
control penetrations is not evident in this group of penetrations. These 
two conductors had insulation resistances of 40 and 50 megohms. We find 
this acceptable because of tic higher quality connector utilized in this 
type module.
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Although these penetration modules are not safety related, eight Control 
Element Drive Mechanism (CEDM) power penetrations, which contained size 
#2 and #6 conductors were also checked to verify acceptable insulation 
resistance readings. Of the 848 conductors, 11% exhibited an IR of less 
than 100 megohms. In no case, however, was a high CR identified, demon
strating the absence of the conductor failure mechanism. The CEDM 
power penetration conductors which have IR's less than 100 megohms are 
being replaced with acceptable spares, vhereavailable, during this 
outage. In-all cases, the minimum value ot IR for a non-safety circuit 
conductor which will remain in service is 50 megohms; an engineering 
judgment made by the licensee. We find this judgment acceptable.  

3.10.3.3 Instrumentation 

The instrumentation penetrations are of identical construction to the 
low voltage control penetrations except that the wire sizes are #14 
and #16 AWG. The #14 modules utilize a standard or "stock module" of' 
85 conductors. The stranded wire pigtail is either a single conductor, 
shielded twisted pairs (STP), shielded twisted triples (STT) or shielded 
twisted quadruples (STQ). The #16 AWG modules utilize a 151 conductor 
stock module. The major difference between these instrumentation pene
trations and the low voltage control penetrations is their application.  
The instrumentation penetration conductors are subjected to voltage and 
current levels substantially less than those present in the control 
circuits.  

The instrumentation penetrations were completely tested for a degraded 
insulation resistance, with the exception of the containment telephone 
circuits (4% of total). Only 1.5% of the total number of 4677 conductors 
exhibited an IR less than 100 megohms. When tested for CR, these con
ductors, without exception, did not reflect an elevated contact re
sistance at their pin and socket splice. The low percentage of IR de
gradation in the instrumentation-penetrations is attributed to random 
manufacturing differences. As pointed out above, there always are a 
few conductors that do not pass the insulation resistance test at the 
factory. Those inservice safety conductors with less than 100 megohms 
have been transferred to spare conductors with insulation resistance of 
greater than 100 megohms. We find this acceptable because of low valves 
of voltaqe (48 volts max.) and current (milliamps) found in this class of circuit.  

3.10.3.4 Signal 

There are four penetration assemblies classified as signal penetrations.  
They are made up of two modules containing five RG-59 coax cables and 
one module containing four RG-71 triax cables each. The coax and triax 
penetration modules are of completely different construction than the 
low voltage control penetrations. To maintain their concentric shield,



- 29 -

these signal cables utilize a standard plug and socket assembly, which 
were designed for triax and coax application. The entire connection is 
subsequently encased in epoxy; the epoxy cannot intrude between the 
shields and the center conductor. In addition, the signal level currents 
involved would preclude any current heating in the signal penetration 
assemblies. For these reasons, megger tests were not performed on the 
signal penetration assemblies. We find this acceptable because of the 
higher quality connector utilized in this type module.  

3.10.3.5 Summary 

The high voltage power, low voltage power and the signal penetrations 
have construction differences as compared to the low voltage control 
penetrations. The instrumentation penetrations, although similar in 
construction to the low voltage control penetrations, are utilized in 
a much different application. However, the above described test program 
addressed all the penetrations at Millstone Unit 2.  

The investigation has evaluated all of the Millstone Unit 2 electrical 
penetrations to verify the absence of a failure mode similar to that 
of the low voltage control penetrations and to ensure the integrity 
of all electrical penetrations.  

3.10.3.6 Quality Assurance Program 

The quality assurance program for the replacement of the low voltage 
control modules was conducted in accordance with the provisions con
tained in the Northeast Utilities Quality Assurance Program. All 28 
replacement modules were manufactured by Conax Corporation in com
pliance with Northeast Utilities Quality Assurance Specification.  
Specific plant procedures governing installation of the modules were 
developed and implemented in accordance with the Northeast Utilities 
Quality Assurance Manual.  

3.10.3.7 Conclusion 

Based on the above evaluation, we conclude that: 

0 The failures in the low voltage control penetration modules were 
caused by heating at the connector due to high contact resistance 
caused by epoxy intrusion into the pin end of the connector.  
Also, the high contact resistance at the connector is measurable 
with the proper instruments and as such can be used to identify 
potentially faulty penetration module conductors.  

* By employing the contact resistance test along with the insulation 
test to the balance of the penetration modules at Millstone Unit 
2 that are similar in construction to the low voltage control 
modules, any module conductors susceptible to this type of 
failure has been discovered in the survey conducted by the 
plant personnel. Therefore, there exists a high degree of con
fidence that the penetration conductors in service will perform 
their design function. NNECO has agreed that all conductors 
which had demonstrated an insulation resistance of less than 
100 megohms will have the insulation resistance varified during 
the next refueling outage.
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* The presence or absence of dry nitrogen gas on the penetration 
module had very little or no bearing on the cause of the failures 
of the penetration modules. The continuous maintenance of a dry 
nitrogen pressure on the penetration modules may represent good 
practice from the point of view of early detection of penetration 
leaks. However, it is not required to forestall the type of 
failure experienced at Millstone Unit 2.  

* The determination whether the type of failure is germane to other 
plants that have the GE Series 100 Modules is based on GE's 
letter of November 30, 1977, in which GE reminds us that their 
records indicate that the particular type of penetration module 
construction which contributed to the conductor failures is unique 
to Millstone 2. On this basis, we conclude that this problem is 
not a generic concern.  

* It is concluded that the replacement modules manufactured by Conax 
Corporation satisfy the requirements of General Design Criterion 
Number 2 and, therefore, are seismically qualified.  

$ It is concluded that the radiation qualification of the replacement 
penetrations provides adequate assurance that the penetrations can 
withstand the gamma and beta radiation exposures of normal operation 
and the design basis LOCA and is, therefore, acceptable.  

* Based on our review of the material submitted by the licensee on 
the qualification for the Conax replacement penetration feedthrough 
modules for Millstone Unit 2, the replacement units are found to 
satisfy the requirements of IEEE Standard 317-1972 and IEEE Standard 
323-1971. Therefore, they are found to be qualified.  

Finally, we conclude that the cause of the failures of the penetration 
modules at Millstone Unit 2 has been properly identified, that the 
testing program for the balance of the modules has adequately demon
strated the operability of these modules, and that the replacement 
modules have satisfied our qualification requirements, and, therefore, 
are acceptable.
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4.0 Technical Specifications

The TS changes proposed 
statements: 

Pages 1-3, 1-4, 
1-5 & 1-6 

Page 2-5 

Pages 2-7, 2-8, 
& 2-9

Page 3/4 1-1 

Page 3/4 1-5 

Pages 3/4 1-16 
& 3/4 1-17 

Pages 3/4 1-20, 
1-21, & 1-22 

Pages 3/4 1-23 
& 1-24 

Page 3/4 1-26 

Page 3/4 1-30 

Page 3/4 2-2

for this amendment are summarized in the following 

The reference to PLCEA's would be deleted and the 
definitions of unidentified and controlled leakage 
and unrodded integrated radial peaking factor 
would be added or modified.  

The rate of change of power-high and the steam 
generator water level-high RPS trips would be 
deleted.  

Figures 2.2-2, 2.2-3, and 2.2-4 would be changed 
to reflect cycle 2 parameters.  

The shutdown margin would be increased to 3.2% 
AK/K in three places. This change would be made 
to respond to the revised steamline break accident 
moderator cooldown analysis.  

The moderator temperature coefficient will be 
slightly less negative for cycle 2. The sur
veillance requirement would be modified to fit 
new standard TS.  

The minimum acceptable refueling water storage 
tank volume would be reduced to 57,000 gallons.  

The CEA motion inhibit circuit for which the 
licensee proposes credit would be included.  

These changes result from the removal of the 
PLCEA's.  

The CEA drop time limit would be reduced as a part 
of the reload analyses.  

The CEA insertion limits curve, Figure 3.1-2, 
would be modified as part of the reload analyses.  

The water hole peaking factor of 1.005 would be 
added to TS 4.2.1.4. This reduces the maximum 
thermal power allowed by TS 4.2.1.3,b by 0.5 
percent.
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Pages 3/4 2-3, 
2-4 & 2-5 

Pages 3/4 2-6, 
2-7, 2-8, 
2-9, 2-10,.& 
2-11 

Page 3/4 2-12 

Page 3/4 2-13 

Page 3/4 2-14 

Page 3/4 2-15 

Pages 3/4 3-3, 
3-4, 3-6, 
& 3-8 

Page 3/4 10-1 

Page 3/4 10-2 

Page 5-4

Figures 3.2-1, 3.2-2, and 4.2-1 would be changed 
based on the reload analyses.  

These revised nuclear peaking factors 
would be based on the reload analysis.  
The total planar peaking factor would be new 
to the Millstone 2 TS. The water hole peaking 
factor increase of 2.8% would be included in 
Figure 3.2-3 and specification 3.2.3. The refer
ence to PLCEA's would also be removed from TS 
3.2.2, 4.2.3.3, 3.2.3, and 4.2.3.3.  

TS 3.2.5 would be changed for a cycle 2 exposure 
of up to 300 effective full power days.  

Specification number change only.  

The cold leg temperature used in the DNB margin 
would be lowered 20 F. This is part of the reload 
analyses.  

New axial shape index curve would be based on 
the reload analyses.  

These pages would be modified to delete the two 
RPS trips.  

The removal of PLCEA's will effect this specification.  
The page would be replaced with a new version now 
used in standard TS plants.  

Specification number changes only.  

The removal of all PLCEA's would require modifi
cation of specification 5.3.2.

5.0 Physics Startup Testing

The physics startup test program for cycle 2 of Millstone Unit 2 has been 
reviewed. The majority of the information is included in Referehce 14.  
The physics startup test program includes zero power measurements of critical 
boron concentration, isothermal temperature coefficients, and CEA group 
worth. Power distribution and power coefficient measurements will be made 
at higher powers. This program has been reviewed and found acceptable.
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The physics startup test program is required since there are areas 
(particularily shutdown margin and power distribution) in the licensee's 
safety analysis that warrant verification by the physics startup test 
program. Furthermore, in order to verify that the licensee's safety 
analysis properly predicts core behavior for this cycle, the licensee 
has agreed to provide a summary of the. data taken in the physics st~rtup tests 
within 60 days of completion of the tests.  

6.0 Environmental Consideration 

We have determined that the amendment does not authorize a change 
in effluent-types or total amounts nor an increase in power level 
and-will not result in any significant environmental impact. Having 
made this determination, we have further concluded that the amendment 
involves an action which is insignificant from the standpoint of 
environmental impact and, pursuant to 10 CFR §51.5(d)(4), that an 
environmental impact statement, or negative declaration and environ
mental impact appraisal need not be prepared in connection with the 
issuance of this amendment.  

7.0 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 this amendment will 
not be inimical to the common defense and security or to the 
health and safety of the public.

Dated: Aprill 19, 1978
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-336 

NORTHEAST NUCLEAR ENERGY COMPANY, ET AL 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

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

issued Amendment No. 38 to Facility Operating License No. DPR-65 

to Northeast Nuclear Energy Company, The Connecticut Light and 

Power Company, The Hartford Electric Light Company, and Western 

Massachusetts Electric Company, which revised Technical Specifications 

for operation of the Millstone Nuclear Power Station, Unit No. 2, 

located in the Town of Waterford, Connecticut. The amendment is 

effective as of its date of issuance.  

The amendment authorizes operation with sleeved guide tubes for 

the Control Element Assemblies (CEAs), burnable poison pin perforations, 

modified containment electrical penetrations, and revises the Appendix 

A Technical Specifications by: (1) incorporating changes resulting 

from the analyses of Cycle 2 rEoad fuel; (2) authorizing the removal 

of all part length CEAs; (3) changes relating to a new water hole 

peaking factor; and (4) deleting the requirement for two reactor 

protection system trips.
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The applications for the amendment comply with the standards 

and requirements of the Atomic Energy Act of 1954, as amended (the 

Act), and the Commission's rules and regulations.. The Commission 

has made appropriate findings as required by the Act and the Commission's 

rules and regulations in 10 CFR Chapter I, which are set forth in the 

license amendment. Notice of Proposed Issuance of Amendment to 

Facility Operating License in connection with operation with sleeved 

guide tubes for the CEAs was published in the FEDERAL REGISTER on 

February 10, 1978 (43 FR 5908). No request for a hearing or petition 

for leave to intervene was filed following this notice of proposed 

action. Prior public notice of the other actions mentioned above was 

not required since these actions do not involve a significant hazards 

consideration. Steam generator tube support plate cracking problems 

were also the subject of the above Notice. This action is being 

handled separately.  

The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that pursuant 

to10 CFR 95i.5(d)(4) an environmental impact statement or negative 

declaration and environmental impact appraisal need not be prepared 

in connection with issuance of this amendment.
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-For further details with respect to this action, see (1) the 

applications for amendment dated September 2, 1977, February 22 and 

23, 1978, and March 20, 1978, as supplemented'August 25, 

September 2 and 28, October 12, November 14, 17, and 23, December 15, 1977, 

January 12, 24, and 25, February 1, 10, 21, and 28, March 8, 15, and 

16, April 6 and 13, 1978, (2) Amendment No. 38 to License No. DPR-65, 

and (3) the Commission's related Safety Evaluation. All of these 

items are available for public inspection at the Commission's Public 

Document Room, 1717 H Street, N.W., Washington, D.C. and at the 

Waterford Public Library, Rope Ferry Road, Route 156, Waterford, 

Connecticut. A copy of items (2) and (3) may be obtained upon request 

addressed to the U. S. Nuclear Regulatory Commission, Washington, D.C.  

20555, Attention: Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this 19th day of April 1978.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors


