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‘Threa Mile Islani lluclear Station, Unit 1 (TMI-1)
Operating License lo. DPR-50

Docket No. 50-289 e "‘\3“\ “’
s \ :‘l']‘,“\i o
P@“U‘:‘& WIS
Technical Specification Change Request No. 84 AL

The Licensee requests that the following changes be made to the TMI-1 License
No. DPR-50, Appendix A, Technicel Specifications:
1) The ettached pages 2-4, 2-9 and 3-34a replace the correspcnding pages

of the existing Techniczl Specifications.
2) T , 2.3-1 and 2.3-2 replace corresponding figures
Sa=minal S ecifications.

L)

The sttached figurs: 1.3-23, 3.5-2D and 3.5-2F be inserted where there
e pages reserved :::- tie figures in the existing Technical Specifications.

cezknisgl S;- i"cati-" Z:a:ge P2quest No. 70 (January 9, 1978) was submitted
tzsed o2 a Cycle 3 bwmur £ 270 +# 10 EFPD. Amendment A to Technical Specifica-
siss .:--gn Request Yo, "I (Azril 03, 1978) was submitted as a conservative set
22 Teckhnical :peci;zca:i::s s2sei 2n a 315 EFPD Cycle 3 and cnly specified
szara4irz parameters 4c 125 + 3 Z¥PD of Cycle L operation. This Chapge Request
inziude: .ne changes *ea;;:ir: from the actual 287.1 EFPD Cycle 3 and refine-

=2nt 0f tae conserveative Technicel Specification submitted as Amendment A to
Technical Specification Change Request No. 70, to extend Cycle 4 operation to
265 + 15 EFP', as well as those changes to operating limits necessary to ac-
commodate the discrepancies between measured and predicted radial and total
pezking noted during Cyele L startup.

In Metropolitan Edison Company letter (GQL 0743) of April 20, 1978, 2
cormitment was made to reanalyze the reactor coolant system peak pressure
follewing a feedwvater line break and to submit the results with the
refired cycle 4 Technical Specifications. Therefore, this submittal

also includes the revised reactor coolant system high pressure trip set-
veint based on the reanalysis performed by Babcock & Wilcox. The revised
s2troint is acceptadble for cycle 4 and subsequent cycle cperation.

ety Evaluation Justifvinz Change

ed Technical Specifications and the Cycle 4 Reload Report (Revised
syuctured relative to the current Technical Specificetions and

0 0

~3 O 3 ~-dn3

B

t +o date. The revisions made to the Cycle LY Reload Report
January 1 978) include the changes based on, 1) Arendment No. 39,
8

Je pbs
B Lo

ot Py

, (in ”esponse to Tech Spec Change Reqaes‘ Ho. 70, Amendment A,
3); and 2) Amendment No. 40, May 19, 197 8 (in response to Tech Spec
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Change Request Nos. T and 80); 3) the recvaluation of Cycle 4 based on the

tual EOC-3 burnup o:’ 287.1 EFPD to determine the key parameters for a Cycle
L burnup from 0 to 280 ZFPDs; 4) the generic study over the small break LOCA
spectrum; and 5) the high pressure trip setpoint resialysis.

Centerline fuel melt margins and steady-state DNB margins to limiting linear
heat rates were reviewed for impact on the Core Protection Safety Limits and
Setpoints for Cycle 4. Centerline fuel melt margins versus reactor power im-
balance are more restrictive than the current TMI-1 Technical Specifications
due tc the power distribution ancmoly observed in the Cycle 4 Startup Tests,
and as a result, the celculational nuclear uncertainty factors were increased
to 11% for the radial peak and 13.50% for the total peak. Figure 2.1-2, "Core
Frotection Safety Lo its, TMI-1" indicates a negative imbalance more restrictive
than the current negative inbelance safety limits. Further refinement in the
analysis to take insc acccunt the calculation/measurement adjustment, resulted
in changes to Figure 2.3-2. Figure 2.3-2 and Figure 2.1-2, which provides the
basis data for Figure 2.3-2, have been refined to account for the extension of
Cyele 3 to 287.1 EFFDs and %o incorporate the increased uncertainty factors.
Beth Figures are valid for Cycle 4 (0 to 280 EFPDs).

Tae DIE dependent peints o2 the pressure temperature limit curves (variable
low pressure trip) and the flux/flow trip setpoints are based upon design peak-
ing ratier than calculated pesking. The Cycle 4 margin between calculated
auclear pin peaks and the reference design peaks used for thermal -hydrauliic
enalysis was found to increase due to the Cycle 3 extension. Therefore, all
Technical Specification lizits based cn design peaking remain conservative for
Cycle 4,

o

The thermal-hydraulic rod bow penalty and fuel temperature/pin pressure
analyses were reviewed for applicability during Cycle 4 operation. Both the
maximum assembly buraup (31094 MWD/MIU) end the hot assembly burnup (16,000
MAD/MIU) at EOC-k (280 EFPDs) were below the assembly burnup assumed for the
rod bow penalty (33000 MWD/MTU). Also, the cslculated maximum pin burnup
(35447 MWD/MTU) and the pin power history were bounded by the values used for
the fuel temperature/pin pressure analysis.

The mechanical performance of the fuel was found to be acceptable relative
to cladding stress, strain and creep collapse for Cycle 4. Therefore, all
Technical Specification limits based on fuel integrity are valid for Cycle U,

The two-hour thyroid dose w:is reanalyzed using the actual EOC-3 burnup of 287.1
EFPDs and a Cycle 4 of 280 EFPDs. The Cycle 4 doses remain only a very small
raction of 10 CFR 100 limits, and are acceptable for Cycle 4 operation.

The accident analyses were reviewed based on the refined Cycle 4 values, and
the Cycle 4 parameters were compared to the FSAR/densification report analysis
values (See Table 1). Table 1, in conjunction with Table 2, illustrates that
for all acridents considered in the FSAR, the initial conditions defined by
Cycle 4 prrameters produce less severe transients than the initial conditions
assuzed 7. the FSAR analysis. Because the Cycle L transients are bounded by
previously accepted analyses, no reanilyses of these events have bteen performed.
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Ss2%isn 3.5.2, "Control Rod Croup and Power Distribution Limits, was reviewed
cr changes in shutdown margin, ejected rod worth and peaking margin to LOCA
k«/ft limits for Cycle 4. The current Technical Specification Figures 3.5-2A,
3.5-2C and 3.5-2E are more restrictive than the like figures developed from
the most recent analysi:. Therefore, in order to expedite the licensing re-
view process, the current, more restrictive, limits for Figures 3.5-24, 3.5-c7
and 3.5-2E have been retained for the first 130 EFPDs of Cycle L.

Tze rezaining Cycle 4 period (130 to 280 EFPDs) with respect to rod position
l1izits and the LOCA depenient prw~er imbalance envelope, will be governed by
tze eitached Figures 3.5-23, 3.5-2D and 3.5-2F. In general, the rod positicn
lizi+s have a slightly more restrictive shutdown margin limit curve and per-
=issitles cperating regicn tizzn the figures previously submitted. The high

sIver ::era‘ing regicn of Tigires 3.5-2B and 3.5-2D has been retained by im-

posing - T~ 2 restri:sires pover imbalance envelope (Figure 3. 5-2F), and APSR

2egiste =it curve Tir.-s 3,5-2H, Amendment No. L0, May 19, 1978). Fe-
wiz2i calewletions iniizz=: zhzt Cycle 4's minimum shutdown margin at 280
= C: wes 2.L91 Ak/k, wall a:

x/%z at Hot Zero Power and 0.25% Ak/k at Hot Full
£ 1.0% Ak/k and 0.65%7Ak/k, respectively.

a’s2<ai rod worth was 0.:

Fower, well telow the l.:i:s

;.e the 1% Ak/k requirements. The maximum

Tarare 2.0« for @ ard : = ;e*ation was developed by power scaling the

liziting touzdary for th: "Tar=issible Region" of Figure 3.5-2B in the recog-
nizizz 27 the2 ordinate ¢ Tigz:re 3.5-2D. The shutdown mergin limit of Figure
Z.2=22 wz3 not scaled, =iiizz ziiitional conservatism to that limit in Figure
Zzs23i 2n the above safet: evzluz%ion review, it can be concluded that the

iz2Z Technical Specification 2zanges to those previously submitted for
-1's Cycle 4 support a full power Cycle 4 operation for O to 280 EFPDs
nout endangering the health and safety of the public.

Pazes 2-4 and 2-9 and Figure 2.3-1, have been changed to reduce the RC System
high pressure trip setpoint to 2390 psig sc that in the event of a feedwater line
breax, the peak RCS pressure will not exceed 2750 psig. Attached to this safety
evaluation are the results of the reanalysis which justify the 2390 psig set-
point for Cycle b and subsequent cycles. TMI-1 reduced the setpoint to 2290

psig prior to obtaining greater than 403 FP during Cycle 4 startup. This issue
dces not involve a safety concern and is resolved with this Technical Specifica-

tion submittal.

m

e 3-3La is being subtmitted to correct a typographical error in the quadrant
alue as determined by the out-of-core detector system. The value should
" rather than the current Tech. Spec. value of +22.927.

W v

]
R

-~ese Technical Specification changes discussed above and the Cycle L Reload
Sezort (Revised June 1978) support a full power 287 EFPD Cyecle 4, and do not
create 2 threat to the health and safety of the public.

L
a
®
=
d'
(’\

55 + 15 EFPD is the result
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of refinements to the original Cycle L Technical Specification Submittal
(Technical Specification Change Request No. 70, January 9, 1978, as amended
April 3, 1978) and do not involve a significant hazards consideration. There-
fore, the Licensee has determirad that this is a Class III amendment.

The reactor coclant system high pressure trip setpoint submittal included
herewith is a refinement of the analysis submitted on April 17, 1978 (GQL 0669),
and is in response to our commitment of April 20, 1978 (GQL 0743). The License
has determined that the resulting changes to the Technical Specifications are
not subject to the scheduled amendment fees.

Therefcore, the proper remit<ance for this Change Request is $4,000.00.
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TABLE 1

COMPARISON OF KEY ACCIDENT AND TRANSIEN( PARAMETERS FOR CYCLE h#

FSAR and deasif'n

Parameter report valve

Doppler coeff (BOC), A k/k/°F

Doppler coeff (EOC), A k/k/°F

Moderator coeff (BOC), A k/k/°F

Moderator cceff /E0C), A k/k/°F

All rod group worth, % A k/k

Initial boron conc. (HFP) ppm

Boron reactivity worth (YOOF), ppm/1% A k/k
Max ejected rod worth (HFP), % A k/k

Dropped rod worth (HFP), % A k’k%

* Based on » 287 EFPD Cycle 3 and 280 EFPD Cycle k.

-1.17 x 15‘3
-1.33 x 1077
+0.5 x 107"
-3.0 x 107"
10.0

1200

5

0.65

0.46

Predicted Value

-1.48 x 10~
-1.60 x 10~

-0.71 x 10‘“

-2.53 x w07
8.62

1045

T3

0.25

0.20



TABLE 2

COMPAF .SUN OF CYCLE L* PARAMETERS TO THE FSAR

Cycle k4 margin

081 €61

(1) Safety Margin greater than
Trarsient Key Parameters Increases with FSAR margin?
Moderator dilutior accident Initial boron lower concentration yes
concentration (BOC).
Boron reactivity worth larger value no(a) .
Moderator coefficient more m gative value yes
(BOC)
Cold water Accident Modera.or coefficient less regative yes
(EOC)
Doppler coefficient more negative yes
(EOC)
Loss of Coolant Flow Doppler coefficient more aegative yes
(BOC)
Moderator coefficient more negative yes
- ®
Steam Line Fallure Moderator coefficient less negative yes
(EOC)
Rod Ejection Accident Doppler coefficient more negative yes
(BOC)
Moderator coefficient more negative yes
(BOC)
Elected rod worth smaller worth yes

* Based on a 287 EFPD Cycle 3 and 280 EFPD Cycle 4
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Transient

Dropped Control Rod

Rod Withdrawal Accident

NOTES:

(1)

(2)

(3)

(1)

Key Parameters

Dropped Rod Worth

Mcuierator Coefficient
(EOC)

Doppler Coefficient
(EOC)

Doppler Coefficient
(BOC)

Moderator Coefficiunt
(BOC)

Certain key parameters do not normally vary from cycle to cycle.

Sut'ety Margin
Inereases with

Cycle i Margin
greate> than
FSAR Margin?

Smaller worth

Less Negative

less Negative

More Negative

More Negative

Yes
Yes
¥o (3

Yes

Yes

These have been

excluded in this table: RC pump flow; RC pump flow characteristics, and design

radial-local and axial peaking factors.

The quotient of initial boron concentration and boron worth yields a lower reactivity

addition (higher safety margin) than the FSAR reference analysis.

Although a more negative EOC Doppler is not conservative for the dropped rod eccident,
the transient results are still conservative with respect to the FSAR ane~’wsis because
of the smaller Cycle 4 dropped rod worth and less negative moderator coueriicient.



‘ . May 1, 1978

PEAK RC PRESSURE FOLLOWING FEEDWATER LINE BREAK
TMT-1 Cycle b

The Peak Reactor Coolant System Pressure followirg a Feedwater Line Break has
been recalculated foi Cycle 4 and subsequent cycles based on the following as-
sumptions.

1. Safety valve relief rate - 156#/s @ 2500 psig (combined relief rate)

2. Rosemont pressure transmitter error of 4S5 usi in a degraded
environment

w
.

Trip string delay time of 450 ms

L. High pressure trip setpoint 2405 (curve 1); 2395 (curve 2);

and 2390 (curve 3)
The res.lts in the attacied figzure show that unacceptable peak system pressures
result wish the use of <ze 2105 psig trip setpoint for Cycle 4 and subsequent
syzles. This conclusicz supercedes that submitted to the NRC April 20, 1978,
GSL 77-2, where too gres: a szfety valve relief flowrate was used.

To praiuce acceptable pez: system pressures following a feedwater line breek

for Jyele L, it will be ns2cessary to lower the high RC pressure trip setpoint

tc 2335 psig, keeping the safety salve setpoint at 2500 psig. This change will
result in scceptable peak pressures for a reasonable range of moderator reactivity
cces?iziants, The attached figure (curve 3) indicates that the peak system
pressure is less than 2750 psig for moderator coefficients more negative than
-0.35 X 10-4 AK/K/F. This, acceptable range includes the present Cycle L moderator
cceffizient of -0.63 X 10~ AK/X/F.

Tae analysis was performed also for a 2390 ysig setpoint for reactor trip. Peak
systexm pressure remains below the 2750 psig limit for all negative moderator
ccefficients. It can be concluded that a high pressure trip setpoint

o 2390 psig would suffice for Cycle 4 and all subsequent cycles since a Tech
Spec exists to assure that the mcderator coefficient will always be negative.

The aralysis performed is insensitive to Doppler coefficient since the fuel
terzerature changes (increases) by only a few degrees prior to development

of the peak syﬂtem pressure. This analysis is based on a Doppler coefficient
of -1.19 X 10™* AK/X/F which should be conservative with respect to subsequent

sults of this analysis indicate that a setpoint of 2395 psig is necessary

tc zive acceptable results for Cycle 4. A setpoint of 2390 psi 11 produce
accevtable results for Cycle b and subsequent cycles. The 23°. psig high RC
pressure trip setpoint has been incorporated in the TMI-1 cyc'.e , refined Tech
Spezs in order to have a fixed setpoint for subsequent cycles.

ann\ \ﬂ\\
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2.2 SAFETY LIMITS - LRFA

Wl = = - ‘@{?\ 7~ =~ N
il Y Ny
Applicebility L Wi/ “\0{1/
Applies to the lizit on reasctor coclaat system pressure. . Ly R 'ML
Objective ' '

To meintain the integrity of the reector coolent systexm and to prevent the
releese o! significant exounis of fission producst activity

Specificstion ' ‘
2:2.1 Ti'e reactor cocolant sys
2 <

- ex= pressure shall not exceed 2750 psig when
thure are fuel ssse=bli )

s in the reesctor vessel.

(I(O

Ezases _
~
The rescstor cools.. systex (1) serves es & barrier to prevent redionuclides in
the rescior ccolant frez= reaching the atemsphere. In the eveat of e fuel
claéding failure, the reaszsor coclant system is 2 barrier against the releese
£ fission products. ZEsta:-lishing a systex pressure limit helps to assuwre the
integrity of the reactor cosclant system. The maxizuxm trensient pressure allowable

in the reactor coolant sysie= pressure vessel under the ASME Code, Section III,
ic 1105 of design pressure. Thus, the safety lizmit of 2750 psig (110% of the
2500 psig design pressure) bas beex estedlished. (2) The maxizum settings for
the reector h‘s% pressure trip (2799 psig) end the pressurizer code safety

velves (2)C psig) (3) heve been estadblished in eccordence with
ASME Boiler and Pressure Vessel Code, Section III, Ariicle 9, Winter, 1568 to

essure that the reactor coolant system pressure sefety limit is not exceeded.
The initiel hydrcstasic test was conducted et 3125 psig (125% of design pressure)
to verify the integrity of the reacior coolent system. Additiczal assurance
that the rescior coolant system pressure does 2ot exceed the sefety lizit is
provided by setting the pressurizer electrometic relief valve at 2255 psig. (L)

References "
(1) FsaR, Section b |
(2) Fsar, Section 4.3.10.1 493 ,84
(3) FSAR, Secticn L.2.4

(L) FSAR, Tedle L1
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(6)

flow (2

Ruclear power, Max.
% of rated pover
Nuclear Power based on
and imbalance
max. of rated power

?qslcnr power based
2)on pump monitors,
max. % of rated power

High reactor coolant
system pressure, psig,
mox,

Low reactor coolant
system pressure, psig

min.

Variable low reactor

coolant system pressure

psig, mia.

Reactor coolant temp.
[ ’ Max.

High Reactor Building
pressure, psig, max.

TABLE 2.3-1

REACTOR PROTECTION SYSTEM TRIP SETTING LIMITS

Four Reactor Coolent
Pumps Operating
(Noriinal Opernting
Power - 100%)

105.5

1.08 times flow minus
reduction due to
imbalance(s)

NA

2390

1800

(11.75 Tout-5103) (1)

619

Tout is in deegrees Fahrenheit (F)
Reactor coolant system flow, ¥

Administratively controlled reduction set only during reactor shutdown

Three Reactor Coolent
Pumps Operating
(Nominal Operating
Pover - 75%)

105.5

1.00 times flow minus
reduction due to
imbalance(s)

NA

2390

1800

(11.75 Tout-5103) (1)

619

One Reactor Coolant
Pwnp Opereting in
Each Loop (Nominal
Operating Pover - “9%)

105.3%

108 times flow minue
reduction due to
imbalance(s)

91%

2390

1800

11.75 Tout-s103) (1)

619

D ,\‘ ~ \
P@Lﬂu; UL

Automatically set when other scgments of the RFS (as specified) are bypassed

The pump monitors also produce a trip on:

coolant loop, and (b)

Trip settings limits ore sotting limits eon the seilpoint side of the protection sys

(a) loms of two reactor coolant pumps in one reactor

loss of one or two reactor coolant pumps uring Yvo-pump opgretion.

.y

Shutdown
Bypase

- iM

Bypassed

Bypassed

1720 (W)

Bypassed

Dypassed

619

m bistable compnrators.
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2. The control rod group withdrawal limits (Figures 3.5-2A,
3.5-2B, 3.5-2C, 3.5-2D, and 3.5-2H, shall be reduced 2

percent in pover for each 1 percent tilt in excess of the
tilt limit.

3. The operaticnal imbalance limits (Figure 3.5-2E, and 3.5-
‘. 2F) shall be reduced 2 percent in pover for each 1 percent
tilt in excess of the tilt limit. !

Except for physics or dlagnostic testing, if quadrant tilt is
in excess of +26.75% determined using the ful) incore detector
system (FIT), or +15.21% determined using the minimum incore
detector system (MIT) 41f the FIT is mot availadble, or +22.96%
determined using the out of core detector system (OCT) vhen
neither the FIT nor MIT eare available, the reactor willi be
Pleced in the hot shutdown condition. Diagnositc testing
during pover cperaticn with a quadrant tilt is permitted
provided that the thermal powver allovable is restricted eas
stated in 3.5.2.4.4 adbove.

Quadrant tilt shall be monitored on a minimum frequency of once

every two hours Quring pover operation above 15 percent of
rated pover.

1)

3-3ia



Thermal Power Level, %
-T 120
|
imi 112) (v4,112)
(-m.'l2) DNBR L"‘Ht (
ACCEPTABLE + 110
§ PUMP
OPERAT! ON | %
Kw/Ft
Kw/Ft . Limit
Limit (-30,87.1) + 90 (87.1) 2 (43,87.1)
-53,80 / ACCE* TABLE ©0,80)
( : 344 . UMP_ . -
QPERATION
-30,59.6) s¢ 8) 3 44,59.6
(-53,55.1) ( 4 60 { )
(58.4,58.4)
///, ACCEPTABLE
(-42.4,42.4) 2,38 4 PUWP o+ 50
OPERATION (49.2,49.2)
4+ U0
~e—- 30
-+ 20
-+ 10
L 1 ;| 1 1 L L 1 1 o L i
-60 =50 =40 -30 =20 -0 0 10 20 30‘ 40 50 60
Reactor Power Imbalance, %
Curve Reactor Coolant Flow (1b/hr)
| 139.8 x 108
2 104.5 x 10°
3 68.8 » 10°

CORE PROTECTION SAFETY LIMITS

TMI=-1|, Cycle «

Figure 2.1=2
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Reactor Coolant Pressure, psig

2500

2300

2100

1800

1700

1500

P = 2390 psig
ACCEPTABLE
OPERAT [ ON T=618F
%
%\Q
“~ QQ\
o
&
V7
Q UNACCEPTABLE
P = 1800 psig OPERATION
I
540 560 580 600 620 640

Reactor Outiet Temperature, F

™I-1
PROTECTION SYSTEM MAXIMUM
ALLO¥ABLE SET POINTS

Figure 2.3-1
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Thermal Power Level,K %

Reactor Power Imbalance, %

PROTECTION SYSTEM MAXIMUM ALLOWABLE
SETPOINTS FOR REACTOR POWFR |MBALANCE
TMI-1, Cycle 4

Figure 2.3-2
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Power,

’ POWER
234,102 274.1,102 LEVEL
100 |- NOT ALLOWED UTOFF
= 92%
214.1,92 -
90
o _ 248.2, 80
SHUTDOWN MARGIN LIMIT
10 |-
60 |-
PERMISS IBLE
50 OPERATING .
REGION
40
30
20
0 1 1 1 1 1 1 1 I 1 1
0 25 50 15 100 125 150 175 200 225 250 215 300
Rod Index, % Withdrawn
. 0 25 50 15 . 100
- 1 1 1 J
Group 7
0 25 50 15 100
T 1 | 1 J
Group 6 TS FOR 4 PUMP OPERATION
0 25 50 5 100 p ROD POSITION LIMITS
L 1 L 1 ] FROM 125 & 5 EFPD TO 265 * IS5 EFPD
Group 5 THI=1, Cycle 4

Figure 3,.5-28
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Power, 7 of 2535 Mwt
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Figure 3.5-2F

1493 192



