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Eonorable Joseph Hendrie
Chairman, Nuclear Regulatory Commission
Washington, D.C, 20555

Dear Mr. Chairman: B

I aporeciate your having promptly provided me a copy
of the report prepared by the Office of Inspection and
Enforcement on the Three Mile Island Accident (NUREG-

"0600).

L4

Questione have been raised as to the basis for the
conclusion of the NRC staff that TMI operators failed to
follow procedures when they l°mited high pressure injection
flow. The conclusion that procedures were not followed
does not appear to be supported by several NUREGC-0600
staterents to the effect that operators did in fact act

in accordance with their training, and that they @i °*

not perceive that there had been a loss of coolcud Tent.
In view of this, I thinkf it important that you preovic.

the Subcomnittee with an analysis Indicating the basis for
the conclusion that the operators should have been using
and folloving the directions in those portions of the
operating procedures that pertain to a loss of coolant
accident.

I believe also that there should be clarification as to
whether procedures were violated by virtue of the operators
not baving tripped the reactor coolant pumps fifteen minutes
after the accident began. NUREG-0600 suggests that there
micht have been a violation while I&E Bulletin 79-05A
implies, to the contrary, that operators erred by prematurely
tripping the reactor coolant pumps, which, "... led to

fuel camage..."™ 1I&F Bulletin 78-05A also directs that
operating procedures at BsW facilities be reviewed to insure
that, "... in the event of HPI initiation, with reactor
coolant pumps (RCP) operating, at least one RCP per loop
shall remain operating.* .
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In order that persons ﬁabinéﬁég.interest'in this matter
have full access to the information on which NUREG-0600

ie based, I think it fmportant that all reference documents
pertaiaing to it be placed in the Public Document Room.

Sincerely,

. Teie Al

e § frm”
MORRIS K. UDALL
Chairman
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The Honorable Morris K. Udall, Chairman

Committee on INterior and Insular Affairs 0 f‘ G;—é&‘
United States Hours of Representatives -~ — .
e

Washington, D. C. 20515
Dear Mr. Chairman:

This is in response to your letter dated August 8, 1979, which rafsed questions
regarding the Office of Inspection and Enforcement investigative report of the

Three Mile Island Accident (NUREG-0600),

Your first questfon requested an cnalysis to support the conclusion in the
report that operators should have been following procedures that pertain to a
loss of coolant accident. This analysis is provided in Enclosure 1. The
statement in NUREG-0600 (Section I 2.15.1) which indicates that operators’
actions to limit the high pressure injection flow were influenced by their
training was provided as an explanation, but was not intended to imply ;hat
this action was in accordance with the licensee's procedures. The investi-

gation findings show that the preponderance of instrument indications of plant

parameters should have caused the operator to utilize Procedure 2202-1.3 which B

entitled "Loss of Reactor Coolant/Peactor Coolant System Pressure.,”

Prior statements of the NRC staff, particularly the Lessons Learned Task
Force report (Enclosure3) and testimony to the Presfdent's Comission
(Enclesure-4}, and statements before the ACRS Ad Hoc Subcommittee on TMI-2
Accident Implications, have referred to the inadequacies or ambiguities of

the TMI-2 procedures. The conclusfon stated in NUREG-0600 about following Pro-

cedure 2202-1.3 1s not fnconsistent with these staterents. -ﬁeve;&heless,lizigs

I/ rs .s'/,-.a o7t
Ainconsistvnt with the BAW internal memeranda which recommended that operators

be tild that pressurizer level could be misleading. This procedure was deficieft

i
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in that it did not specifially caution the operators that in some circumstanc:t
including a leak from the pressurizer steam space, the pressurizer level may n
be a relfable indicator of the primary system inventory. Had this caution been

included, the procedure wou)d have been a better one, and would have aided the

operators in reaching the proper diagnosis. The collection of emergency procedures

may be considered to be inadequate or ambiguous when taken in conjunction with the

operators' state of training for emergency actions, Thesa deficiences allowed

the operators to be misled by plant parameter indications, the preponderance o
/(:/fAf'n Jo € Aot Fhar Fhe e sy R

which should have signated a small break accident. Despite thece procedural

inadequacies, 1f the operators had utilized the specific procedure for small

break accidents (2202-1.3), it is unlikely that core damage would have resulted.

Energency procedures for such events as withinftcontainment leaks in the primaryj or

secondary system of necessity contain a spectrum of symptoms. Some of the
symptoms are potentially indicative of several occurrences. Al1 of them are
not expected to occur during éach event. For instance, the core flood tank
Tevels would not decrease unless the reactor coolant pressure reduces to the

Tevel where they can inject water. Furthermore, some may be present at one time

during an event then go away. One reason operators need intensive training is [to

enable them to interpret the sympton information presented and make the right
decision on corrective action. In this case, the operators rationalized the
persistent symptoms and concluded that a loss of coolant had not been experien

The most important symptom, low reactor coolant. pressure, was disregardea in j:

of the high pressurizer level. Better training, particularly about the idiosync

d.
ew

rasies

of very small size loss of coolant accidents, would also have given the operatdrs

an improved potential to have understood what was happening. This better underis

could have made them less willing to rationalize the symptoms and ignore the mgs

tanding
t
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significant one. This understanding would have counteracted the mind set which

gave ovemhe?ming)importance to pressurizer level o /Boxe.

Notwithstanding the above, as was stated in the Foreword of NUREG-0600,
". « . had certain equipment been designed differently, it could have prevented

or reduced the consequences of the accident. The results of the investigation

moke it difficult to fault only the actions of the operating staff.®

The second question requested clarification as to whether procedures were
violated by the operators' failure to trip the reactor coolant punps fifteen
minutes after the accident began. As your letter suggests, there exists an
apparent conflict between the operators' failure to trip the reactor coolant
p-mps and the requirements of Bulletins 79-05A‘and 79-06A, which directed that

at Teast one reactor coolant pump be maintatned operating. A subsequent

4.
= # .
1979, via Bulletins 79-05C dnd; 79-06C which supersedes{ 79-05 anand

directs licensees to trip all operating reactor coolant pumps upon receipt of
a reactor trip and initiation of high pressure injection caused by low reactor
coolant systom pressure. The basis for the change in this position is discussed

in Fnclosure 2. While the operators did not follow the specific requirements of

the Emergency Procedure, the failure to shut off the reactor coolant pumps did sot of
itself cavse the accident, but may have contributed to its severity. It shou]l

be emphasised, however, that we have not yet decided whether or not to consider
this action an item of noncompliance. 1In all cases in NUREG-0600, potential
noncompliance was labeled "under consideration as a potential item of noncompl 1
This was done because in an accident situation, unlike during normal operations,

one must give consideration to extenuating circumstances such as why actions wes

taken. The ambiguity which you mentioned in your letter must certainly be a
consideration in our fina) decision on the appropriateness of citing the utili
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Your last question was directed to the availability of the reference documents

fn the Publfc Document Room. A1l but a few miscellancous documents are expectef

to be in the Public Document Room by September 17, 1979. The exceptions are
cases where proprietary review and clearances from privacy act considerations
remafn outstanding., We are attempting to clear these few remaining documents

as rapidly as possible.

Should you have further equestions on the investigative report of the Three Mil
Island Accident, we will be pleasel to answer them. .

Sincerely,

Jnseph M. Hendrie
Chafrman

Enclosures:

1. "Limiting High Pressure
Injection Flow"

2. "Tripping the Reactor
Coolant Pumps”

3. Lessons Learned Task Force Report

4. Testimony to the President's Commission

‘
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ressure_Injection Flow

The operator action to 1imit HPI flow was not in accordance with TMI Unft 2

[mergency Procedure 2202-1.3, "Loss of Reactor Coolant/Reactor Coolant System
Pressyre® (copy attached). This procedure (in Section B) 11ists efght symptoms
fndicative of a Yeak or rupture of sufficient size such that the Engineered Saf;
Features Systems, including high pressure safety injection, are automatically
initiated, Such an automatic initiation did occur at the beginning of the TMI
accident (details 4n NUREG-0600, Section 12.5). Five of these symptoms existed
prior to the time that the reactor fuel became uncovered. These were:

1. PRapid, continuing decrcase of reactor coolant pressure.
2. High reactor building ambient temperature.

3. High reactor building sump level.

4. High reactor building pressure,

5. PRapidly decreasing make-up tank level.

The three 1isted symptoms that did not exist were:

Rapid decrease of pressurizer level (after an initial rapid
decrease, attributed by the operators to shrinkage from cooldown,
the level went up, due to fiow out of the pressurizer relfef valve,
resulting in a misleading indication).

High radiation in the reactor building (due to the relatively low
level of primary coolant radicactivity at this time).

Decreasing <ore flood tank level and‘pressure (which would not be
expected to occur, as the winimum pressure experienced during the -
carly phases of the accident was 660 psi, and the core flood tanks
begin to inject at 600 psig).

The preponderance of evidence gvailable to the operators, therefore, was
indicetive of a reactor coolant loss.

The fmergency Procedure repeatedly states the necessity of maintaining both
pressurizer level and RCS pressure 2bove the 1640 psig safety injection initias
tion point. Item A3.2.5, for example, sgecif1ca11y cautions that, if the
Tevel cannot be maintained above 200 inches .and pressure cannot be maintained
above 1640 psig, the plant has suifered a major rupture and requires operatfion
in accordance with the section of the Procedure (Part B) applicable to this
condition. This section requires establishing an HPI flow of 250 gpm to each
of (he four reactor coolant legs (125 gpm 1f one HPI pump fails to star*).
Contrary to this requirement, although the pressure remained below 164" ‘ter
the first 3 minutes of the accident, the net addition rate to the RCS was
reduced to an average of about 25 gpm during most of the first 3-1/2 hours.
(RURZG-0600 Section 4.3.2.2) :

Attached:
1M1 Erergency Procedure
2202-1.3 .
Enclosure 1
Page 1 of 1




Tripping The Reactor Coolant Pumps

Item B 2.2.4 of TMI Unit 2 Emergency Procedure 2202-1.3, requires that the
reactor coolant pumps be tripped before the reactor coolant pressure {s reduced
to 1200 psi. Since this pressure was reached about 16 minutes after the start
of the event and the reactor coolant pumps were not tripped until 101 minutes
frnto the event, this ftem in the procedure was not followed,

On April 5, 1979 IE Bulletin 70-05A (Attachment 1) was fssued to all holders
of operating licenses for B&W designed reactors. The Bulletin identified six
potential human, design and mechanical failures which resulted in the core
damage at TMI-2. These 1dentified failures were based on all of the preliminaqy
information received by the NRC up to that time. Item six on this list stated
“Tripping of reactor coolant pumps during the course of the transient, to
protect against pump damage due to pump vibration, led to fuel damage since
voids in the reactor coolant system prevented natural circulation.” Based
upon our understanding at that time, one of the actions we required to be
taken by licensees was to ensure that operating procedures were revised, if
necessary, to specify that in the event of high pressure injection (HPI)
initiation, with reactor coolant pumps (RCPs) running, at least one RCP per
loop should remain operating. On April 21, 1979, IE Bulletin 79-058
(Attachment 2) was issued to all BAW licensees s Bulletin provided addi-
tional information on the subject of natural circulation. We stated that the
preferred mode of core cocling, following a transient or accident, was to
provide forced flow using RCPs. It was our opinfon that natural circulation
was not successfully achieved at TMI1-2 upon securing RCPs because of significa
coolant voids, possibly aggravated by the release of noncondensible gases in
the primary coolant system. Similar requirements to maintain forced flow in a
LOCA situation was issued to licensees for reactors designed by other PWR
vendors: JE Bulletin 79-06A (April 14, 1579) for Westinghouse and IE Bulletin
79-068l§April"]3L 1979) for Combustion Engineering designed plants (Attachments|
3 and 4). 3

A

Previous analyses had demonstrated that the reactor core would be adequately

of the accident. At the request of the NRC, B&W performed additional analyses
for various break sizes, assuming that RCPs were operating at the beg1nn1n? of
the accident and were then inadvertently tripped a short time into the accidentl.
BAW's cilcu1ations showed that for a range of break areas between 0.025 and
0.2 ft.", if RCPs remained operating until the reactor coolant system (RCS)
contained a high void fraction and were then tripped, the core would be
uncovered for an extended period of time and that under certain conditions,
10 CFR Part 50 Appendix K Matts—would-be-exceaded® A delayed pump trip can
produce higher cladding temperatures than an immediate trip because while the
pumps are running, 1iquid and steam in the primary system are being circulated
in a mixed condition. This circulation allows the break to continuously .
discharge a mixture of water and steam rather than in the immediate pump trip
case which eventually discharges only steam. Thus, the liquid inventory in
the primary system will be less later in the accident for the pumps running
case, If the punps are efther turned off or fail later in the accident, the
reduced liquid inventory would result in more extensive and prolonged core
unCOVPr{ than for the immediate punp trip case. However, liquid separation
and fallback could occur even with the pumps rqgﬂjgg_gggggcjng_d raded core
cooling conditions — :

coaled during a small break LOCA provided the RCPs were tripped at the be?inniqr




-

-y
’

Staff discussions with vendors on the B&W analysis recults concluded that
while not all vendors could agree that Appendix K 1imits might be exceeded in
a similar situation for their plant designs, they did agree that if the RCPs
were tripped prior to the formatfon of a high void fraction developing in the
RCS, adequate core cooling could be demonstrated. Based upon a review of the
analyses presented, that continued operation of the RCPs throughout the entire
accident could not be guaranteed, and that adequate core cooling even with the
pumps running throughout the accident had not been demonstrated for all condi-
tions, the staff concluded that the proper course of action for an operator to
take durfng a LOCA situation was to trip all operating RCPs as an irmediate
action,

On July 26, 1979, IE Bulletins 79-05C & 79-05C (Attachment 5) were issued to al
PWR Ticensees. These Bulletins directed the licensces to ensure that upon
reactor trip and initiation of HPI caused by low RCS pressure, the operators
were instructed to trip all operating RCPs. In addition, the Bulletins required
that two licensed operators be present in the control room at all times during
operation to accomplish this actfon and other immediate and followup actions
required during such an occurrence. The Bulletine alse required additional
analyscs, development of quidelines and emergency procedures, and operator
training in this area to be performed in the short-term (all actions completed
by October 31, 1979). As a long-term requirement of the Bulletins, each
licensee was directed to submit a proposed design change which will assure
automatic tripping of the operating RCPs under all circumstances in which this
action may be needed. '

Attachments:

] IE Bulletin 79-05A

2. IE Bulletin 79-05B .
3. IE Bulletin 79-06A

4. 1E Bulletin 79-06B

5 IE Bulletins 79-05C & 79-06C

Enclosure 2
Page 2 of 2




























RECEIVED APR 2 1 1977
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o ot Meu " UNITED STATES
» . ’: NUCLEAR REGULATORY COMMISSION -
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Docket No: 50-289
MEMORANDUM FOR: K. R. Goller, Assistant Director for Operating
Reactors, DOR
FROM: D. G. Eisenhut, Assistant Director for Operational
Technology, DOR
SUBJECT: SAFETY EVALUATION - THREE MILE ISLAND UNIT 1 CYCLE 3
RELOAD

PLANT NAME:

DOCKET NO.:

RESPONSIBLE BRANCH
AND PROJECT MANAGER:

0T BRANCH INVOLVED:

DESCRIPTION OF REVIEW:

REQUESTED COMPLETION DATE:

REVIEW STATUS:

Three Mile Island Unit 1
50-289

ORB-4

G. Zwetzig

Reactor Safety Branch
SER

April 5, 1977

Complete

The Reactor Safety Branch has reviewed the avail 'ie information
pertaining to the Three Mile Island Unit 1 cycle 3 reload. We
have concluded that it is acceptable for the licensee to proceed
with the reload in tne manner oroposed Qur detailed safety

evaluation is enclosed.

Enclosure:
As stated

Stello

Baer

Coffman
Berlinger
Weiss

. Chatterton

. Rerd

. Iwetzig
Vander Molen

cc:
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D\Yreégi% Eisenﬂg%QZk:sis ant Director

for Operational Technology
Division of Operating Reactors



Safety Evaluation

License No. DPR-50

Docket Number 50-289

Three Mile Island Nuclear Station, Unit 1

Cycle 3 Reload

Introduction

By letter dated January 26, 1977(1), Metropolitan Edison Company (the
licensee) requested changes in the technical specifications appended to
Operating License DPR-50 for the Three Mile Island Nuclear Station,
Unit 1 (TMI-1). The proposed changes relate to the discharge of

the batch 2 fuel assemblies and replaéement with fresh batch 5
assemblies plus assemblies saved from cycle la, thus constituting
refueling of the reactor for operation in cycle 3. In addition, the
proposed changes include operati’.g limits based on an evaluation of
ECCS performence calculated in accordance with an acceptable

evaluation model that conforms to the requirements of the Commission's

requlations in 10 CFR Section 50.46.

Reload Description

The TMI-1 reactor core consists of 177 fuel assemblies, each with a
15x15 array of fuel rods. The reload in preparation for cycle 3

(2,3) consists of the removal of all batch 2 assemblies, the

operation
relocation of batch 3 and 4 assemblies, and the introduction of

13 batch 1a and 48 new batch 5 assemblies. The batch 5 assemblies
will be located at the core periphery and the batch la assemblies

will occupy 13 positions within the mixed central zone.

ok S



Fuel Mechanical Design

The outside dimensions and configuration of the new Mark B-4 (Batch 4 & 5)
fuel assemblies and older Mark B-3 (Batch 3) fuel assemblies are identical
except that the Mark B-4 have spring-type flexible spacers and the

Mark B-3 have corrugated-type flexible spacers. This new fuel rod

spacer has been previously reviewed and found acceptable by the NRC

staff on the basis uf no significant mechanical or material change to

the reactor operation(A) and has been successfully operatino in similar
cores for a substantial time (Reference Section 4.5 of Reference 1).

The new Mark B-4 fuel assemblies, therefqre. do not represent any
unreviewed or untested change in mechanical design from the reference

cycle and are therefore acceptable.

This mechanical design change has been taken into account in the
various analyses which are discussed in the following sections.
The results of these analyses have shown that this fuel design

difference in the TMI-1 core is of negligible effect.

Fuel rod cladding creep collapse analyses were performed for the
cycle 3 core. The CROV computer code was used to calculate the

(1,5) °

time to fuel rod cladding creep collapse The calculational

methods, assumptions, and data have been previously reviewed and
approved by the NRC staff(ﬁ). The analysis assumed a 2000 hour
densification time which maximizes creep; no fission gas production
which maximizes differential pressure; and a lower tolerance limit

on clad thickness and an upper tolerance limit on cladding ovality,

both of which maximize cladding creep deformation.



The batch 3 fuel was found to be more 1imiting than the batch 4, 5,
and la fuel due to the lower prepressurization, lower pellet density,
and previous power history. The most limiting assembly in batch 3
was found to have a collapse time longer than the maximum projected

three-cycle core exposure (24,288 EFPH).

From the viewpoint of cladding stress due to differential pressure,
thermal stress due to fuel temperature gradients, and bending stress,
neither the yield stress nor the B&W 1% total strain criterion for the

cladding is predicted to be exceeded in the cycle 2 core.

The Batch 5 fuel assembly design is based upon established concepts
and utilizes standard compunent materials. Therefore, on the bases
of the analyses presented and previously successful operations with
equivalent fuel the staff concludes that the fuel mechanical design
for cycle 3 operation is acceptable and its application to cycle 3

operation will not endanger the health and safety of the public.

Fuel Thermal Design

The fuel thermal design analysis was conducted with the TAFY-3 computer
code, as discussed in reference 7. The analysis-considered the effect

of a power spike from fuel pellet densification, as modeled in the

"Fuel Densification Report"(a). Modifications to the "Fuel Densification
Repart” on the fuel pellet void probability, Fg, and fuel grain size
distribution, Fy have been previously reviewed and approved by the

\
NRC staff. (9)
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Based on the analyses presented in reference 1 and comparison with
allowable Linear Heat Generation Rate (LHGR) for fuel centerline
melt considerations, the fuel thermal design for the cycle 3 core
is acceptable and can be applied with reasonable assurance that

the healtn and safety of the public will not be endangered.

Fuel Material Design

The fue: material design for cycle 3 operation is not significarily
different from that of cycle 2 operation. The only difference is

that Zircaloy-4 is used as the fuel assembly tubular spacer material

in Mark B-4 fuel instead of zirconium dioxide (Zr0z), which is used

in Mark B-3 fuel. This change does not affect the fuel

system chemistry. This change has been reviewed and has a substantial
amount of previous experience (Section 4.5 of reference 1). Therefore,

the fuel material design for TMI cycle 2 operation is acceptable.

Nuclear Design

The TMI-1 reactor has completed two operating cycles and is thus
sufficiently close to equilibrium cycle to show only minor changes

in physics parameters. The cycle 3 core will consist of four distinct
fuel types: fresh batch 5 assemblies located at periphery, once-
burned batch 4 assemblies located generally in an intermediate zone
and also near the core center, twice-burned batch 3 assemblies

located between the periphery and the intermediate zone, and located
betwe.i: the intermediate zone and central zone, plus 13 batch la
assemblies loaded with the batch 4 assemblies. Thus, although the

cycle 3 core is a four batch loading, the physics parameters are



quite close to those of the cycle 2 core. In addition, these
parameters will be verified during the startup testing program

described later.

The only significent procedural change from the reference cycle
{eycle 2) is the specification of axial power shaping rod (APSR)
position 1imits. The APSR position limits will provide additional
control of power pezaking through an improved definition of the core

power distribution.

The calculational methods used by the licensee are the same as were
used for cycle 2.(10) Because of this, and because of the verification
provided by the physics testing which will be performed duiing the
cycle 3 startup, the staff finds the nuclear design for cycle 3 to be

acceptable.

Thermal-Hydraulic Analysis

Major acceptance criteria for the thermal-hydraulic design are
specified in the NRC's Standard Review Plan Section 4.4 ("Thermal
and Hydraulic Design"). These criteria establish the acceptable
limits for DNBR (Departure from Nucleate Poiling Ratio). The
thermal-hydraulic analyses for the TMI-1 cycle 3 reload core were
made with previously approved models and methods, as stated in the

11
TMI-1 Final Safety Analysis Report( ).



The reactor coclant flow rate was accurately measured during cycle 1
operation and a minimum measured value of 108% of the system design
flow was determined. The licensee has taken credit in the cycle 2 & 3
thermal-hydraulic analyses for the fact that the actual system flow

is greater than the design flow rate, and has also included
uncertainties and conservatisms in this ana]ysis.(l' 10) The

new design flow is 106.5% of the cycle 1 decign flow.

In the past, a reactor ccolant flow penalty had been

assumed in the thermal-hydraulic design analysis for TMI-1. This
penalty was associated with the potential for a core internal vent
valve to be stuck open during normal operation. The core internal
vent valves are incorporated into the design of the reactor
internals to preclude potential vapor lock during a postulated
cold-leg break Loss-of-Coolant Accident (LOCA). The NRC staff

has concluded that by application of a surveillance program the
vent valve flow penalty may be removed. The surveillance require-
ments demonstrate that the vent valves are not stuck open and that
the vent valves operate freely. A separate review of the Licensee's
surveillance program for the vent valves has concluded that the
program adequately meets the staff's requirements, and that the

(12)

vent valve penalty was properly eliminated

The effect of fuel rod bow was evaluated by the Licensee with
consideration given to both the hot channel power spike and the
effect on DNBR. This evaluation was also separately reviewed and

accepted by the staff(‘z).



There are differences in the flow resistance between the Mark B-3 fuel
assemblies and the Mark B-4 assemblies. The flow resistance for a
Mark B-4 fuel assembly is slightly less than that for the Mark B-3
assemblies. For the cycle 3 loading, the highest assembly power
always occurs in a Mark B-4 assembly. The cycle 2 analysis(‘o).
also used for cycle 3 reference evaluation(‘). assumed the hot
assembly to be a Mark B-3 type. This analysis is conservative

for cycle 3 because the predicted hot assembly coolant flow rate

is less than that of a corresponding Mark B-4 assembly.

Because of the analyses discussed above, we have found the thermal-
hydraulic analysis to be acceptable and the proposed Technical
Specifications related to the thermal-hydraulic analysis also

acceptable.

Accident and Transient Analyses

A generic LOCA analysis for a B&W 177 assembly lowered-loop plant

has been performed using the Final Acceptance Criteria ECCS

evaluation model(]3' 3).

(14)

This analysis has been reviewed by the

staff , and found applicable to the TMI-1 cycle 3 core.

A1l other accidents and transients (loss of flow, dropped rod,
inadvertent bank withdrawal, etc.) have been examined by the
licensee for cycle 3 and found to fall within the bounds of the FSAR

analyses, as updated for cycle 2 operation. The staff has reviewed



the various input parameters for cycle 3, and has found the licensee's
conclusion acceptable.

Startup Program

The licensee has proposed a startup program which will verify:
Critical boron concentration
Temperature reactivity coefficient at two points
Control bank worth by boron swap. More than half of the required
shutdown reactivity will be verified
Control bank worth by bank drop. The rewainder of the banks
will be checked by this method.

. Ejected rod worth

In addition, during the power escalation phase, the startup program
will verify:
Power distribution at three plateaus.
. Dropped-rod power distribution
. Incore/excore imbalance correlation
Doppler coefficient at 100% power
Temperature reactivity coefficient at 100% power
The staff has reviewed this proposed startup program and has found it

acceptable.

Technical Specifications

The licensee has proposed revisions to the technical specifications

to implement the changes due to the cycle 3 reload(]). The staff has



reviewed the revised technical specifications and found them
acceptable except for the following modifications, which we will
require and to which the licensee has agreed:(3)
Add the following:
3.1.7.2 The mocerator temperature coefficient shall be < + 0.5 x 10-‘

ak/k/F at power levels < 95% of rated power.

Revise 3.5.2.7 to read:

3.5.2.7 A power map shall be taken at intervals not to exceed 30
effective full power days using the incore instrumentation
detection system to verify the power distribution is within

the 1imits shown in Figure 3.5-2J.

Conclusion

Based on our evaluatic) of the application and available reload
information as set forih above, and assuming compliance with the
requiremen .s set forth above, we conclude that it is acceptable for

the licensee tc proceed with cycle 3 operation in the manner proposed.
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