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REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANMNELS (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 withdrawl
sequence and THERMAL POWER Level required by Specifi-
cation 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 indicator is actua-
ted and verifies this CEA to be fully inserted.
Subsequent operation shall be within the limits of
Specification 3.1.3.6.

If the failure of the position indicator channel(s) is
during STARTUP, the CEA group(s) with the inoperable
position indicator channel must be moved to the ''Fuil
Out" position and verified to be fully withdrawn via a
"Full Out'" indicator within 4 hours. The Provisions of
Specification 3.0.4 are not applicable.

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) witi, the inoperable position
indicator channel at either its fully inserted position or
fully withdrawn position, operation may continue provided:

s

The position of this CEA is verified immediately and at
least once per 12 hours thereafter by its "Full In" or
“Full Out” Yimit (as applicabie),

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

Subsequent operation is within the limits of Specification
5.1.3.6.

With more than one 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

%1.3.3

Each position indicater 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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3/8.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

SAFETY INJECTION TANKS

LIMITING CONDITION FOR OPERATION

3.5.1 Each reactor coolant syster safety injection tank shall be 0°f
with:

4 1

=
s
-k--.

a. The isclation valve oper and the power to the valve operztor
removed,

b. Between 1080 and 1190 cubic feet of boreted water,

c. A minimum boron concentration of 1720 PPM, and
d. A nitrogen cover-pressure of betweer 200 and 250 psig.
C

ARFPLICAEILITY: MODES 1, 2 and 3.*

a. With one safety injection tank inoperable, except as a result
of a closed isolation valve, restore the inoperable tank to
OPERABLE status within one hour or be in HOT SHUTDOWh within
the next 8 hours.

b. With one safety injection tank inoperable due to the isolation
valve being closed, either immediately open the isolation valve
or be in HOT STANDEY within one hour and be in HOT SHUTDOW.
within the next 8 hours.

SURVEILLANCE REQUIREMENTS

4.5.1 Each safety injection tank shall be demonstratec OPERAB.E:
a. At least once per 12 hours by:

1. Verifying the water level and nitrogen cover-pressu=e in
the tanks, and

2. Verifying that each safety injection tank isolation valve
is open.

* With pressurizer pressure » 1750 psia.
MILLSTONE - UNIT 2 3/4 5-1



3/L.6 CONTAINMENT SYSTEMS

3/4.6.1 PRIMARY CONTAiNMENT

CONTAINMENT INTEGRITY

LIMITING CONDITICN FOR OPERATION

3.6.1.1

Primary CONTAINMENT INTEGRITY shall be maintained.

APPLICABILITY: MODES 1,2,3 and 4.

ACTION:

Without primary CONTAINMENT INTEGRITY%X restore CONTAINMENT INTEGRITY
within one hour or be in at least HOT STANDBY within the next 6 hours
and in COLD SKUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

L.6.1.1

Primary CONTAINMENT INTEGRITY shall be demonstrated:

At least once per 31 days by verifying that all penetrations
not zapable of being closed by OPERABLE containment automatic
isolation valves and required to be closed during accident
conditions are closed by valves, blind flanges or deactivated
automatic valves secured in their positions, except as pro-
vided in Table 3.6-2 of Specification 3.6.3.1.

At least once per 31 days, by verifying the equipment hatch is
closed and sealed.

By verifying the containment air lock is OPERABLE
per Specification 3.6.1.3.

After each closing of a penetration subject to type B testing
(except the containment air lock), if opened following a Type
A or B test, by leak rate testing the seal with gas at P_ (54
psig) and verifying that when the measured leakage rate Yor
these seals is added to the leakage rate determined pursuant
to Specification 4.6.1.2.d for all other Type B and C pene-
trations, the combined leakage rate is less than or equal to
0.60 L_.

a

Operation within the time allowances of the ACTION statements
of Specification 3.6.1.3 does not constitute a loss of
CONTAINMENT INTEGRITY.
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CONTAINMENT SYSTEMS

CONTAINMENT AIR LOCKS

LIMITING CONDITION FOR OPERAT!ON

3.6.1.3 Each containment air lock shall be OPERABLE with:

a. Both doors closed except when the air lock is being used for
normal transit entry and exit through the containment, then at
least one air lock door shall be closed and

b. An overall air lock leakage rate of 'es: than or equal to 0.05
L, at P_ (54 psig).

APPLICABILITY: MODES 1 2,3 and 4.

ACTION:

a. With one containment air lock door inoperable:

) Maintain at least the OPERABLE air lock door closed and
either restore the inoperable air lock door to OPERABLE
status within 24 hours or lock the OPERABLE air lock door
closed.

2. Operation may then continue until performance of the next
required overall air lock leakage test provided that the
OPERABLE air lock door is verified to be locked closed at
least once per 31 days.

3. Otherwise, be in at least HOT STANDBY within the next 6
hours and in COLD ZHUTDOWN within the following 30 hours.

4., The provisions of Specification 3.0.4 are not applicable if
the outer air lock door is inoperable.

b. With the containment air lock inoperable, except as the result
of an inoperable air lock door, maintain at least one air lock
door closed; restore the inoperable air lock to OPERABLE
status within 24 hours or be in at least HOT STANDBY within

the next 6 hours and in COLD SHUTDOWN within the following 30
hours.
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CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS

h.6.1.3

Each containmnent air lock shall be demonstrated OPERABLE:

After each opening, except when the air lock is being used for
multiple entries, then at least once per 72 hours, by verifying
no detectable seal leakage by pressure decay when the volume
between the door seals is pressurized to greater than or equal
to 25 psig for at least 15 minutes,

At least once per 6 months by conducting an overall air lock
leakage test at P, (54 psig) and by verifying that the overall
air lock leakage rate is within its limit and

At least once per 6 months by verifying that only one door iu
each air lock can be opened at a time.

Exemption to Appendix "J" of 10CFRS50.
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The Loss of Coolant Accident (LOCA) has been reanalyzed for Millstone Unit

2 with 15.3% (1300 tubes) steam generator tube plugging and 5.5% primary flow
reduction. The following information amends the Safety Analysis Report section
on Major Reactor Coulant System Pipe Ruptures. The results are consistent

with acceptance criteria provided in Reference [1].

The description of the various aspects of the Westinghouse LOCA analysis
methodology is given in Reference [2]. This document describes the
major pnenomena modeled, the interfaces among the computer codes, and
the features of the codes wnich ensure compliance with the Acceptance
Criteria. The SATAN-VI, WREFLOOD, COCO, and LOCTA=IV coges wnich are
used in the LOCA analysis are described in detail in References [3]
through [6]; code moditications are specified in References [7] througn
[(13]. These codes are used to assess the core heat transfer geometry
and to determine if the core remains amenable to cooling throughout ana
subsequent to the blowdown, refill, and reflooa pnases of the LOCA. The
SATAN=VI computer coce analyzes the thermal-nydraulic’ transient in the
RCS durinq'biduiown, and tﬁ;;HREFLOOD computer code is used to calculate
this transient during the refill and reflood phases of the accident.

The COCO computer code is used to calculate the Containment pressure
transient throughout the LOCA analysis. Similarly, the LOCTA-IV compu-
ter code is used to compute the thermal transient of the hottest fuel
rod during the entire analysis.

SATAN=VI is used to calculate the RCS pressure, enthalpy, density, and
the mass and enerqy flow rates in the RCS, as well 4as steam generator
enargy transfer between the primary and secondary systems as 4 function
of time during the blowdown phase of the LOCA. SATAN-VI also calculates
the accumulator water flow rates and internal pressure and the pipe
break mass and enerqgy flow rates that are assumed to be vented to the
Containment during blowdown. At the end of the blowdown pnase, these



ata are transfarred %0 the WREFLOQD caoge. The mass and =nergy release
fates auring dlowaown are ytilizeg in the COCO céde for use in the
srarmination of the Containment pressure rasponseé uring tnis Tirst
pnasa of the L0CA. Adgitional SATAN-JI dutut data inciuging the core
“aw ritas ang 2nthalpy, the core pressure, and the cCore Jower decady

" wransient, are transrterrea to the LOCTA=IV coge.

Jith initial information from the SATAN-VI code, WREFLOOD uses a system
thermal-nydraulic mogel to determine the core flooaing rate (1.2., the
rate at which coolant enters the bottam of the core), the coolant pres-
sure and temperature, and the core water level auring the rerill ana
raflood phases of the LOCA. WREFLOOD also calculates the mass and
anergy flow aadition to the Containmen. through the dreak. Since the
mass flow rate to the Containment depends upon the core flooding rate
and the local core pressure, which is a function of the Containment
hacknrassure, the WREFLOOD and COCQO codes are interactively linked.
WREFLOOD is also linked to the LOCTA-[V code in that thermal-nydraulic
parameters fraom WREFLOOD are used Dy LOCTA=IV in its calculation of the
fuel temperature. LOCTA-IV is used throughout the analysis of the LOCA
rransient to calculate the fuel clad temperature and metal-water reac-
tion of tné hottest rod in the core.

The analysis presented here was performed with the 1981 version of the evaluation

model which includes the NUREG-0630.[]3] Reactor Coolant pumps are assumed to
continue to run during blowdown unless otherwise noted.
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The :inaiveis 37 the loss of coolant accigent is serformeg at 102 percant
sf =me |icansea core power rating. The jeak linear power ang tgtaj core
Jower usea in the analysis are given in Taple 2. Since there is margin.
netween the value of peak linear power density used in this analysis and
the value of the peak |inear power density expectad during plant opera-
tion, the peak clad tamperature calculated in this analysis is greater

than the maximum clad tamperature expectad to axist.

Table 1 presents the occurrence time for varigus events throughout the

cident transient.

Table 2 presaents salected input values and results from the hot fuel rod
thermal transient calculation. For these results, the hot spot is

defined as the location of maximum peak clad temperatures. That loca=-
tion is specified in Table 2 for the worst break case analyzed. The location is

indicated in feet which presents elevation above the bottom of the active fuel

stack.

Table ] gresents a summary 2f the various containment systems parametars

and structural parameters wnich were used as input to the COCO computer

codnis] ysed in this analysis.



Figures 1 t.rougn 14 present the parameters of principal interest

from the large oreak ECCS analysis. The following items are noted:

Figure
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Figure
Figure
Figure
Figure
Figure
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Hot spot clad temperature.

Coolant pressure in the reactor core.

Water level in the core and downcomer during reflood.
Containment pressure transient

Core flow during blowdown

Fuel rod heat transfer coefficients.

Hot spot fluid temperature.

Mass released to Containment during biowdown.

Energy released to containment during blowdown.

Fluid quality in the hot assembly

Mass velocity

safety injection tank water flow rate into RCS during
blowdown (per tank).

Pumped safety injection water flow rate during reflood.
Core reflooding rate.



Sanc’usions -

Tap sreaks up %O :nd incluging the Joupie anged saverinc2 of 3 reacTor

==glant 3ice, the Zmergency Core Cooiing Systam #1171 meet the Acsantanca

e -

a 2 . . ’ { :
critaria is gresantad in 10CFRS0.46 . -'- That is:

L.

3.

The calculatad peak clad temperwture does not excsed 2200°F based

on 3 peak core linear power of 15.6 kw/ft.

The amount of fuel slament cladding that reacts chemically with
water or steam does not exceed L percant of the total amount of

Zircalloy in the reactor.

The clad temperature transiént is terminated at 3 time when the <ore
geometry is still amenable to cooling. The cladding axidation

limits of 17% ire not exceeded dur<ng or after quenching.

The core temperature is reduced and decay heat is removed for an
extended period of time, as required by the long-lived radiocactivity

remaining in the core.
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START

S. L. Signal*

S. 1. Tank Injection
End of Blowdown

Bot tom of Core Recovery
S. 1. Tank Emply

End of Bypass

*from containment pressure

sensor

TABLE 1
LARGE BREAK

TIME SEQUENCE OF EVENTS

Cy=0.6 DECLG

(Sec)

0.0

0.68

15.4

21.3

34.0

63.8



TABLE 2

LARGE BREAK
Cp=0.6 DECLG
Results
Peak Clad Temp. °F 2056
Peak Clad Location, Ft. 7.0
Local Zr/H20 Rxn(max) % 4.5
Local 2r/Hp0 Location Ft. 7.0
Total 2r/H20 Rxn, ¥ *.3
Hot Rod Burst Time, sec 28.6
llot Rod Burst Location, Ft. 5.7
Calculation Assumptions
NSSS Power, Mwt, K 102% of 2700
Feak Core Linear Power, kw/fl 15.6
S.I. Tank Actuation Pressuge, psia 215

S.1. Tank Water Volume, ft* per tank 1080




TABLZ 2

Millstone Jnit 2
‘antainment Physical ~arameters

/o lume

et “ree
‘sntainment [nitial Jongitions:
fumigi®;
“ontainment Temperature
£nclosure Builaing Temperature
Cround Temperature
Initial Pressure

nitial Time for:
Spray Flow
Fans (3)
Additional Fan

Containment Spray Water:

k

L B £ 10 2 B ) B
0
w
o
o

26 seconas
0.0 seconas
14.U seconas

Temperature s0°F
Flow Rate (Total, 2 pumps) 3300 gpm
Fan Cooling Capacity (Per Fan)
Vapor Temperature (°F) Capacity (BTU/Sec)
60 0.0
145 3360.0
165 5280.0
300 28800.0
350 32400.0

Containment Heat Absorbing Surfaces

Surface Areas and Thicknesses

l.
71,870 Ft2

a. Shell and dome -
(1) Paint - 0.003 In. (one side 2xposed L0 containment
atmosphere)
(2) Carpon steel - 0.25 [n.
(3) Concrete - 3.0 Ft. (one side exposea to enclosure oullainyg
atmospnere)
5. Unlineg Concrete - 62,800 Fr2

(1) Concrete - 2.0 Ft.
atmosphere, one side insulated)

c. Galvanized Steel - 120,000 Ft2

(one side exposed to containment

(1) Zinc = 0.0036 In. (one sige 2xposed to containment

atmospnere)
(2) Caroon stee

10

| = 0.20 In. (one sige insulated



W
.

- - - -
'ABL; ; ;uJNt.J.,

Millstone unit £
sontainment 2hysical Pirameters

>3integ "hin Steel - 36,350 Ftl
2310t - J.203 in. (one sige 2xposed 0 containment
itmospnere)

“aroon steel - 0.2 In. (one sige insulateqa)

23intead Steel - 32,600 Ft2
(1) Paint - 0.003 I[n. (one side exposea to containment

atmopshere)
(2) Carpon steel - 0.26 [n. (one side insulated)

Painted Steel - 22,425 Ftl
(1) Paint - 0.003 In. (one side exposed to containment

atmosphere)
(2) Carpon steel - 0.86 [n. (one sige insulateq)

Painted Thick Steel - 4,230 Ftl
(1) Paint - 0.003 I[n. (one side exposed Lo conr.ainment

atmosphere)
(2) Carbon steel - 2.94 [n. (one side insulateg)

Containment Penetration Area - 3,000 FtZ
(1) Paint - 0.003 In. (one side exposed to containment

atmosphere)

(2) Carbon steel - 0.75 In. :
(3) Concrete - 3.75 Ft. (one sige exposed to enclos&re outllaing

‘atmosphere)

Stainless Steel Line Concrete - 3,340 Fté
(1) Stainless steel - 0.25 In. (one sige exposed to containment

atmosphere)
(2) Concrete - 2.0 Ft. (one sige insulatea)

Base Slab - 11,130 Ft2
(1) Concrete - 8.0 Ft. (one side exposeda 0 containment sump,

one side exposed to ground)

Neutron Shield - 1400 Ft2
(1) Stainless steel - 0.024 Ft. (both siaes 2xposea to
containment atmosphere)

CEDM Cable Support Structure - 1380 ft©

(1) Paint - 0.006 In.
(2) Stainless Steel - 0.1094 ft. (both sides exposed to

containment atmosphere)

11



TABLZ I .Lant’a.;

] Miilstone uUnit £
containment chysical 3irametars

“hnermal °roperties

Canguctivity deat Lapacity
“aterial (BTU/hr=ft=F) (BTU/Ft3-"F)

Concrete 2.0 36
Caroon Steel 35.0 35
Stainless Steel 10
Paint 1

0

62
32
45

Zinc 7

12
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Small Break Loss-of-Coolant
Accident Analysis Reevaluation

Northeast Nuclear Energy Company (NNECO) provided the NRC Staff with the
results of the small break .OCA analysis conducted for Cycle 3 operation in
Reference (1). The results of this analysis have been demonstrated to be
applicable and appropriate for cycles 4 and 5 pending the completion of small
break LOCA mode! revisions by our fuel vendor. Small break LOCA model
revisions are due to be submitted, in fulfillmert of Item 11.K.3.30 of NUREG-
0737, in March, 1983 (Reference (2)).

During the Cycle 4/5 refueling outage, unanticipated steam generator tube
corrosion in the form of pitting necessitated the plugging of approximately seven
hundred (700) tubes. NNECO evaluated the resulting effects of reduced primary
coolant fiow and heat transfer area on the docketed small break LOCA analysis
results and concluded in Reference (3) that continued plant operaticn was
bounded by the assumptions utilized in the Reference (1) analysis.

Anticipating the potential for additicnal steam generator tube plugging, NNECO
has performed evaluations to demonstrate the acceptability of the current small
bEreak LOCA analysis and results for up to an additional 9.2% reduction in heat
transfer area (approximately 3150 plugged tubes, total) and a reactor coolant
flow rate of 350,000 gpm, for Cycle 6 operation. This evaluation addresses the
impact of these changes on the small break ECCS performance for the limiting
small break, the 0.l ft2cold leg break. The reduction in heat transfer area is
addressed first followed by a discussion of the efiect of the reduction in primary
coolant flow rate.

Reduced Steam Generator Heat Transfer Area

In performing the evaluation, a total steam generator heat transfer area of
145,000 square feet, which corresponds to an additional reduction of 9.2% in heat
transfer area, was chosen for conservatism. Using this conservatively reduced
heat transfer area, the analysis determined the maximum increase in peak clad
surface temperatures to be 13.2°F for the limiting 0.1 square foot cold leg break
at the pump discharge. This insensitivity is not surprising since for that portion
of the transient during which steam generator heat transfer is important, the
core power is characterized by fission product decay heat generation wherein the
power levels are jess than 5% since plant trip will have occurred.

Reference 4 presents an analysis applicable to the CE 2700 Mwt class of piants
in which complete loss of one steam generator was assumed. The results of the
Reforence % analysis (Case 17) demonstrated that the effect of a loss of one
stearn generator is insignificant for small breaks requiring steam generator heat
transfer and includes break sizes 0.02 squarc feet and smaller. The 0.02 square
foot break is well below the 0.1 square foot limiting small break for Millstone
Unit 2.

Since the peak clad temperature for the 0.1 square foot break is 1971°F, in
Reference |, the expected peak clad temperature response due to the reduced
steam generator area will be less than 1984.20F, which is still well below the 10
CFR50.46 limit of 2200°F for acceptability.



Reduced Primary Flow

As roted above, the reduced primary system ilow of 350,000 gpm represents a
5.4% reduction relative to the 370,000 gpra flow utilized in the licensing analysis
of Reference |. The cifect of the reduced flow will increase the initial fuel
stored energy by a small amount. However, this small increase in initial fuel
stored energy will have no effect on peak clad temperatures for the limiting 0.1
square foot break since all of the initial fuel stored energy is removed from the
fuel rod prior to uncovering the core when the rod heatup begins. That is,
uncovering of the core is not initiated until after 500 seconds following the
opening of the break. Since reactor trip occurs within the first 15 seconds, the
ensuing flow coastdown over the next 500 seconds is more than sufficient to
remove the initial fuel stored energy. As illustrated in Reference (1) for the 0.1
square foot break, the clad temperature prior to uncovering of the core is less
than 10°F above the coolant temperature. At this time, the fuel pellet
temperatures and hence clad temperatures are only a function of the decay heat
generation rate which remains unchanged in the evaluations. Thus, increases in
initial fuel stored energy resulting from the 5.4% reauction in flow rate, will not
afiect peak clad surface temperatures since the fuel temperature distribution
will always subside to that distribution characterized bv decay heat generation
due to the large flow coastdown time prior to core uncovery,

SUMMARY

An evaluation has been performed to address the impact of a reduction in steam
generator heat transfer area and a reduction in primary system flow rate on the
small break LOCA ECCS performed tor Milistone Unit 2. The results of the
evaluation demonstrated that for the conservatively assumed reduction in area
of 9.2%, an insigimficant increase in peak clad temperature of only 13.20F
resulted. This insensitivity is consistent with an evaluation applied to the 2700
MWT class plants reported in Reference 4% which demonstrated that a 50%
reduction in heat transfer area does not affect the small break LOCA
performance.

The 5.4% reduction in flow also does not affect small break LOCA ECCS
performance for the 0.l square foot break due to the lengthy 500-second initial
flow coastdown period during which all of the initial fuel stored energy is
removed from the fuel rods. Since all of the initial fuel stored energy is
removed from the rods prior to uncovering of the core, the small increase in
initial fuel stored energy due to the lower flow will have no effect on peak clad
temperature for the limiting 0.1 square foot break.

Based on the evaluation contained herein, the effect of reduction in steam
generator heat transfer area and primary system flow rate will not impact the
Millstone Unit 2 small break LOCA ECCS performance. It can therefore be
concluded that operation of Millstone Unit 2 at a power level of 2754 MWT
(102% of 2700 MWT) with a reduction in steam generation heat transfer area of
9.2% and a reduction in primary system flow rate of 5.4% is acceptable.
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