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Taree Mile Island Nuclear Station Unit 2 (TMI-2)
Operating License No. DPR-T3
ocket No. 50-320

Technizel Specificati~a Change Regquest

The licensee requests that the attached changed pages replace 2-5, 2-6, 3/k 2-13,
3/4 3-3, and 3/L ?-13, and that the attached changed figures replace figures 2.1-1,
2.1-2, 2.2-1 and 2.2-2. Also included for your information and use are changed
peges B 2-1, B 7-2, B 2-6 and figure 2.1, all of which are part of the "Bases"
Secticn <f the TMI-2 Technical Specifications. These pages will be distributed

to Technical Specifications (T7.S.) copyholders upen approval of this change
request. However, in accordance with 10 CFR 50.36, the bases are not considered
part of the T.S., and therefore, changes in them do not require ycur epproval.

Reasons for the Chanze

Due to the recent concern over wear encountered in the Fuel Assexbly (FA)
holddovm latch assexblies In units similar to TMI-2, caused by vitratica of
2:irneble Poiscn Rod Aszac:lles (BPRAs) and Orifice Rod Assemblies (ORAs), it
is believed necessary o I:stall retainers on the 3PRAs and on twe modified
OFfAs and to remove the rezzining ORAs. Installation of the BPRA retainers
reduces hot assembly flcv 3y less than 1% and removal of all L0 CRAs would
inerezse bypass flow by only 1.6%. These effects on the system flow charac-
teristics are very slizs: and vwhen thesy are combined with the increased flow
presented in the attachel proposed chrages, the DNBR safety margin is actually
increased. though the present safe y margins are adequate to compensate for
the changes in flow distridution u.uught about as a result of these ccre al-
teraticns, we feel that systen flow should be increased to ensure even larger
DI37 safety margin.

Sevaral cianges inclucded in this change request ars not related to C2A remcval
and BPR: retainer installation. The first of these changes is the insresse in
RCS Pressure - low trip setpoint in Table 2.2-1 from 1800 psig to 1900 psig.
Tris change is being made for greater operating flaxibility and to allow for a
backup function in case of a small break LOCA although it will most likely

never be used because the RCS pressure - variable low should ocsur first. I%
is alsc being made to increase the margin to HPI so %hat a rapid depressuriza-

-

tion will not unnecessarily injeet HPI as frequently as would occur with less
zargia., As a result of this increase in the RCS Pressure - low trip setpeint,
it is correspondingly necessary to increase the manual bypass by 100 psi to
<1320 psiz to incorporate 1820 psig as the new high pressure trip during startup
in shutdowm bypass. This will enable startup to be performed more easily and
will continue to maintain the same margin previously used to allew for instrument
errors Since the change in RCS Pressure - low trip setpoint is in 2 consenva-
tive lirexticn, it is bounded by previcus analyses and therefsre does not require
g&n afiliticnal safety analysis.

Ihe rii 2oy penalty which is not directly related ¢2 ORA removal =as heen

revigel 3o correctly reflect the NRC Red Bow Model. The original Technical
Specifization was prepared using the BiW Rod Bow Model and during investiga-
titn In3o the removal of the ORAs was discoverel and is corrected heresin,

Tae Irtalance curves in Figures 2.2-1 and 2.2-2 are also beinz corrasctedi %o
azacunt for am initial misinterpretation of the positive offset error eguaiisn.
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Since2 core pover and core burnup have never attained levels that could
sed these errors to be of sigrificance, they did not result in

n in a manner less conservative than assumed in the analyses and
e are of no safety concern.

=

orporated herein is the addition of the allowable values iz
.2=1 for the Channel Functicnal Test which previcusly were not
uied in the Technical Specifications. These values have been added
unt for instrurent calidration error, instrument drift and

t error.
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ety Analysis Justifri=zz Change

As previcusly indicated, inssallaticn of the retainers and removal of the ORAs

is necessary due to wear experienced in the FA holdduwn latsX assemblies in

viier units similar t2 TII-2. The BPRA Retainer Desizn Report 32W.1k56, Babecex
L Wilsox, Lynchburg, Virginla, May 1978, shows that the retai. s are structurally
alequate %o withstand 2l expected conditions within the system snd their addition
srezte: only a minuts L7 zhange in the core flow distritutinn which is more
trhan offset by the DEZ® gefecy margin.

e attached Justificetizn for Removal of Orifice Rod Assexmblies in the Three
¥ils Island Unit 2, Cysle 1, BAW-1L97, Babcock & Wilcox, Lynchburg, Virginia,
cine 1973, shows that ccore typass flow is increased by only 1.6%7 with all forty
CPis removed. When the removal of all L0 ORAs is combined with the increased

» ccolant syst flow presented in the attached chenged pages and figures,
aletly margins are improved relative to those defined in the TMI-2 FSAR

e TMI-2 Fuel Densificzticn Report, BAW-1L55, Babcock % Wileox, Lynchburg,
ginia, July 1977.

Wt o v

-~2 two ORAs that will be modified and left in the core, held in place by
the identical retainers used con the BPRAs are described in the attached let-
ter t2 8. A, Varga from J. H. Taylor, dated June 7, 1978. This letiter and
Appendix "B" of BAW-1.96 "Retainer Design Report”, also justify use of the
retainers on a Modified Orifice Rod Assembly (MORA) and indicate that the
marzin for comporent 1ift with the retainer in use is greater than that re-
giired in the report. FA growth is less than that considered in the regort
ani all stress and fatigue margins are acceptable. 1
€inze the changes presented above actually enhance the conservative operation
¢ She unit, it has been determined that as a result of these changes:
r -ne provability of cccurrence for an accident or malfunction of equipmen:
important tc safety previcusly evaluated in the TMI-2 FSAR is not increased.

na

b |
O
ot

- -7¢ potential for the cccurrence of an accident not previously analyzed
iz the TMI-2 FSAR is not introduced.
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Azeni=ent Classification (10 CFR 170.22)

Bexzuse the proposed changes involve a

single safety issue which does not
involve a significant hazards consideration, it constitutes a Class III License

A"e—---*‘ (as defined by 10 CFR 170.22). Therefore, enclosed please find a

——

chesk in the amount of 34%,000.00.

n for Removal of Orifice Rod Assexblies in
BAW-1497 Babeock & Wilecox, Lymchburg, Vir-

itsachzments: 1) Justificat
-
L

2) Letter to S. A, Varga from J. H. Taylor, dated June T, 1978
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TABLE 2.2-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTION UNIT TRIP SETPOINT

8. Nuclear Overpower 1) < 125% of RATED THERMAL POWER
based on Pump Monitors with three pumps operating

< 56.9% of RATED THERMAL POWER
with one pump operating fn each loop

< 0% of RATED THERMAL POWER with
two pump operating in one loop and
no pump operating in the other loop

< 0% of RATED THERMAL POWER with
no pumps operating or only one bump
operating

9, Reactor Containment Vessel < 4 psig

ALLOWABLE VALUES

< 125% of RATED THERMAL POWER
with three pumps operating #

< 57.18% of RATED THERMAL POWER

with one pump operating in each loop!

< 0.28% of RATED THERMAL POWER with
two pumps operating in one loop and
ne pump operating in the other 1o0p?

< 0.28% of RATED THERMAL POWER with
no pumps operating or only one pump
operating #

< 4 psig#

(])Trip may be manually bypassed when RCS pressure < 1820 psig L actuating Shutdown Bypass prov'ied rhat:

oo
. .

The Shutdown Bypass is removed when RCS Pressure >1900 psig.

o

*Allowable valuc for Channel Functional Test
*kAllowable value for Channel Calibration
#Al1lowable value for Channel Functional test and Channel Calibratlon

The Nuclear Overpower Trip Setpoint is < 5% of RATED THERMAL POWER
The Shutdown Bypass RCS Pressure - iigh " Trip Setpoint of < 1820 psig is imposed, and

®
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2.1 SAFETY LIMITS

BASES

2.1.1 and 2.1.2 REACTOR CORE

The restrictions of this safety limit prevent overheating of the
fuel cladding and possible cladding perforation which would result in the
release of fissicn products .to the reactor ccolant. Overheating of the
fuel cladding is prevented by restricting fuel operation to within the
nucleate boiling regime where the heat transfer coefficient is large and

the cladding surface temperature is slightly above the coolant saturation
temperature.

Operation above the upper oundary of the nucleate boiling regime
would result in excessive cladding temperatures because of the onset of
deparcu: > from nuclezats boiling (ONB) and the resultant sharp reduction
in heat transfer cce“ficient. DNB is not a directly measurable parameter
during operation anc therefore THERMAL POWER 2nd Reactor Coolant Temper-
ature and Pressurs hzve been related to Dii8 through the BAW-2 DNB flux
correlation. The OIS correlaticn has been developed to predict the DNB
flux and the location of DNB for axially uniform and non-uniform heat
rlux distributions. The local ONB heat flux ratio, ONBR, defined as the
ratio of the heat flux that would cause DNB at a particular core location
to the local heat flux, is indicative of the margin to DNBS.

The minimum value of the DNBR during steady state operation, normal
operational transients, and anticipated transients is limited to 1.30.
This value corresponds to a 95 percent probability at a 85 percent
confidence level that DNB will not occur and is chosen as an appropriate
margin to DN8 for all operating conditions.

The curve presented in Figure 2.1-1 represents the conditions at
which a minimum DNBR of 1.30 is predicted for the maximum possible thermal

power 112% when the reactor coolant flow is 377,000 gpm, which is 102% of the|

design flow rate for four operating reactor coolant pumps. This curve is
based on the following nuclear power peaking factors with potential fuel
densification effects:

. L
=1.78; F;=1.30

hd

The design limit power peaking factors are the most restrictive calcu-
lated at full power for the raage from all control reds fully withdrawn
to minimum allowable control rod withdrawai, and form the core ONER
design basis.

THREE MILE ISLAND - UNIT 2 B 2-1 e -org
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SAFETY LIMITS

BASES

The reactor trip envelope appears to approach the safety limit more
closely than it actually does because the reactor trip pressures are
measured at a location where the indicated pressure is about 30 psi

less than core cutlet pressure, providing a more conservative margin to
the safety limit. .

The curves of Figure 2.1-2 are based on the more restrictive of two
thermal limits and include the effects of potential fuel densification:

1. The 1.30 ON22 limit produced by a nuclear power peaking
factor of Fg = 2.87 or the combination of the radial peak,

axial peak 272 position of the axial peak that yields no less
than a 1.37 2423,

2. The combinztizn of radial and axial peak that causes central
fuel melting 2t the hot spot. The limit is 21.0 kw/ft.

Power peaking is nct a directly observable quantity and therefore
Timits have been established on the basis of the reactor power imbalance
produced by the power peaking.

The specified flow rates for curves 1, 2, and 3 of Figure 2.1-2
correspond to the expected minimum flow rates with four pumps, three
| punps, and one pump in each loop, respectively.

The curve of Figure 2.1-1 is the most restrictive of all possible
reactor coolant pump-maximum thermal power combinations shown in BASES
Figure 2.1. The curves of BASES Figure 2.1 represent the conditions at
which a minimum DNBR of 1.30 is predicted at the maximum possible therma!l
poWer for the number of reactor coolant pumps in oparation or the local
quality at the point of minimum DNBR is equal to 22%, whichever condition
is more restrictive. ' .

Using 2 local quality limit of 22% at the point of minimum DNBR as a
basis for curve 3 of BASES Figure 2.1 is a conservative criterion even
though the quality at the exit is higher than the quality at the point of
minimum DNER. ’

The DNBR as calculated by the BAW-2 DNB correlation continually
increases from point of minimum DNOBR, so that the exit DIER is afwegs
higher. Extrapolation of the correlation beyond its published quality
range of 22% is justified on the basis of experimental data.

THREE MILE ISLAND - UNIT 2 8 2-2 - vy
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SAFETY LIMITS

BASES

For each curve of BASES Figure 2.1, a pressure-temperature point
above and to the left of the curve would rcsult in a DNER greater than
1.30 or a local gquality at the point of minimum ONEBR less than 22% for
that particular reactor coolant pump situation. The 1.30 DNER curve for
four pump operaticn is more-restrictive than any other reactor coolant
pump situation because any pressure/temperature point above and to the
left of the four pump curve will be above and to the left of the other
curves. .

2.1.3 REACTOR COCLANT SYSTEM PRESSURE

The restricticn of this Safety Limit protects the integrity of the
Reactor Coolant Systzm from overpressurization and thereby prevents the
release of radicnuciizes contained in the reactor coolant frem reaching
the containment atncsshere,

The reactor pressure vesse! and pressurizer are designed to Section
111 of the ASME Boilzr and Pressure Vessel Code which permits a maximum
transient pressure of 110%, 2750 psig, of desi~n pressure. The Reactor
Coolant System piping, valves and fittings, ar. designed toc ANSI B 31.7,
2/68 Edition. Reactor Coolant System valves are designed to
ANSI B 16.5-18963, MSSP-81 anc MSSP-66. The maximum transient pressure
for the Reactor Coolant System valves is permitted by ASME to be 110%,

225n

11 2752 psig of design pressure. The Safety Limit of 2750 psig fs therefors

consistent with the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3125 psig, 125%
of design pressure, to demonstrate integrity prior to initizl operation.

.

THREE MILE ISLAND - UNIT 2 B 2-3
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LIMITING SAFETY SYSTEM SETTINGS

BASES

The AXIAL POWER IMBALANCE boundaries are established in order to
prevent reactor thermal limits from being exceeded. These thermal limits
are either power peaking kw/ft limits or ONBR limits. The AXIAL POWER
IMBALANCE reduces the power level trip produced by the fiux-ta-flow ratio
Tuch that the boundaries of Figure 2.2-1 are produced. The flux-to-flow
ratio reduces the power level trip and associated reactor power-reactor
power-imbalance boundaries by 1.05% for a 1% flow reduction. ‘

RCS Pressyre - Low, Hi;ﬁ and Variab.2 Low

The High and Low trips are provided to limit the pressure range in
which reactor operation is permitted.

During a s1dw reactivity insertion startup accident from low power
or @ siow reactivity inzzriion from high power, the RCS Pressure-High
sétpoint is reached be7irz the Nuclear Overpower Trip Setpoint. The trip
setpoint for RCS Pressurz-<igh, 2355 psig, has been established to maintain
the system pressure belo~ the safety limit, 2750 psig, for any design
transient. The RCS Pressure-High trip is backed up by the pressurizer
cnde safety valves for RLS over pressure protection, and is therefore
set lower than the set pressure for these valves, 250Q psig. The RCS
Pressure-High trip also backs up the Nuclear Overpower trip.

The RCS Pressure-Low, 1900 psig, and RCS Pressure-Variable Low,
(13.00 T_ ,°F-5887) psig, Trip Setpoints have been established to main-

el

j tain th2 048 ratio greater than or equal to 1.30 for those dasign

accidents that result in a pressure reduction. It also prevents reactor
operation at pressures below the valid range of DN8 correlation limits,
protection against DNB.

Due to the calibration and instrumentation errors, *he safety analysis
used a2 RCS Pressure-Variable Low Trip Setpointof (13.0Q TbutoF'5927) psig.

Nuclear Qverpower Based on Pump Monitors

In conjuction with the power/imbalance/flow trips the Nuclear Qver-
power Based On Pump Monitors trip prevents the minimum core ONBR from
decreasing belwo 1.30 by triping the reactor due to the loss of reactor
coolant pump(s). The pump monitors also restrict the power level for the
number of pumps in operation.

THREZ MILE ISLAND - UNIT 2 B 2
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TABLE 3.3-1 (Continued)

TABLE NOTATION

*With the control rod drive trip breakers in the closed position and
the control rod drive system capable of rod withdrawal,

**hen Stutdown Bypass is actuated.

#The provisions of Specification 3.0.4 are not applicable.

##High voltage to detector may be de-energized above 10

-10 amps on bcth

Intermediate Range channels.

(a) Trip may be manually bypassed when RCS pressure <1820 psig by
actuating Shutdown Bypass provided that:

(v

(2)

{3)

The Nuclear Overpower Trip Setpoint is < 5% of RATED THERMAL
POWER.

The Sm.t2swn Bypass RCS Pressure--High Trip Setpoint of <1820
psis s imposed.

The Shutdown Bypass is removed when RCS pressure > 1300 psig.

(b) Trip may be bypassed during testing pursuant to Special Test
Exception 3.10.3.

ACTION 1

ACTION 2

ACTICN STATEMENTS

- With the number of channals OPERASLE cone less than reguired
by the Minimum Channels OPERABLE regquiremeni, restore the
inoperable channel to QOPERABLE status within 48 hours or
be in at least HOT STANDO8Y within the next 6 hours and/or
open the control rod drive trip breakers.

- With the number of QOPERABLE channels one less than the -
jotal Number of Channels STARTUP and/or POWER OPERATION
may proceed provided a'l of the following conditions are
satisfied:

a. The inoperable channel is placed in the tripped
condition within one hour.

-

b. The Minimum Channels OPERABLE regquirement is
met; however, one additional channel may be
bypassed for up to 2 hours for surveillance
testing per Specification 4.,3.1.1.1,

" THREE MILE ISLAND - UNIT 2 3/4 3-3
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TABLE 3.3-3 (Continued)

TABLE NOTATICN

* Trip function may be bypassed in this MODE with RCS pressure
below 1920 psig. Bypass shall be automatically removed when RCS
pressure exceeds 1950 psig.

** 3 channels per Automatic Actuation Logic, Each R. B. Pressure High
Channel trips cnes Safety Injection Channel and one R. 8, Cooling &
Isolation Channel,

*** 3 channels per Autcmatic Actuation Logic, R. B. Spray Valves are
actuated bty R. B. Cooling and Isolation.

*#*** Trip functicn mzs be bypassed in this mode with steam generator
pressure < 323 2sig. Rypass shall be removed when steam generater
pressure > 81C 2353

N The provisicns oF Specification 3.0.4 are not applicable.

THREE MILE ISLAMD - UNIT 2 3/4 3-13
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