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We have examined the me-hods employed by the licensce and ENC and
concluded that their application to the design and analyses of the
Yankec-Rowe reconstituted Core XII is acceptable. Further, from our
review of the available reload information, we conclude that it is
acceptable for the licensce to proceed with Core XII operation in the
manner proposed. Our review and evaluation of the licensee's Core XII
reload submittal is discussed in the following sections.

Evaluation

A. Fuel and Mechanical Design

The proposed reload core (Core XII) consists of 40 fresh Exxon
Nuclear fuel assemblies and 36 one-cycle exposure GUNF fuel
assemblies. A comparison of the mechanical designs for the
ENC and GUNF fuel assemblies indicates the following differences:
1.. The ENC fuel assembly has an open lattice design which uses
stainless steel guide bars for structural support. The GUNF
gn has a stainless steel shroud around r“u assembly. The
rod pitch in the ENC design has been increased from 0,408
nch to 0.472 inch to compensate for t the shroud. ‘

1wzzle of the ENC fuel assembly design pernmits
removal and reinsertion of fuel rods.

3. The EXC spacer
assembly repres
line.
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The licensee has performed proot tests to assess the structural inte-
grity of the new fuel as. mbly design. These tests sxamined the
strength of the locking system between the upper noz:le assembly and
the gvide bars and the strengths of the spacer ‘y. 10“cr nozzle,
and upper tie plate. Tc;ts were also conc ermine the sup-
port stiffness o alculations and
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points and the

dimples used

LALLIIC OO

oL e
=

o

wn

1

Fa

o

e |

t tl

the functional loading bCithﬂ the spacer g
fuel rod cladding. In addition, ENC performed a shor
fretting wear and pressure drop test on a prototy
fuel assemb

duration combined
yical Yankee-Rowe




Several analyses using generically approved codes confirmed that
the ENC fuel assembly design limits were met. These analyses in-
cluded strain limit calculations, cladding collapse calculations,
and fuel temperature calculations (including the effects of fuel
densification). We found that the ENC engineering methods, design
limits, and results were satisfactory.

Nine one-cycle exposure Core XI GUNF fuel assemblies to be reinserted in
Core XII were visually inspected ¢nd no apparent rod bow was cbserved.
Examination of similarly designed GUNF BWR and PWR fuel, irradiated
between approximately 5000 to 15,000 MWD/MTU, also indicated no

apparent rod bow, In addition, the ENC and CUNF fuel designs have

a larger thickness to diameter ratio than the standard Westinghouse
15x15 fuel design (0.0066 compared to 0.0057). The distance b

ctween
the spacer grids of the ENC and GUNF fuel is considerably smaller
than that of Westinghouse fuel (14.7 compared to 26.2 inches).
These differences should result in decrecased rod bow compared to
that measured in the Westinghouse fuel assemblic:

B

’ Yankee-Rowe is one of the first plants to use ENC, PWR type reload
asscuiblies. ENC's only other opurating experience to date on PWR
fuel has been with two lead assemblics in the Rochester Gas and
Electric Corporation's R. E. Ginna reactor which were inspected
atter one cycle and had no leakers, Responding to our question
regarding su: illance of ENC fuel assemblies, the licensee has
comnitted to an inspection program of at least 5 of the 40 Core XII 4
ENC reload a mblies duri cach of the next t refueling outages
pecific ponents to be exar will i ide top and bottom 1 les,
guide bars, r grids, and fuel tubes., If irradiation of tl .
Core XII 4 3 Wiill ] continucd beyond the next t ycles, the sur.
veill program will'also be continued through the highest burnup
achieved
Fa our review of the inf{k ti provided by the licensee on tl
Gore All eload sut 1ttal, we ha determine

1. The ENC fuel rod mechanical design is coumatible with the pre-

viously approved GUNF Core XI fuel design and provides acceptable
engineering safety margine

v ™ 1 1e 1 f

2. The i 1vsis perfor | bly ace its {for the effects of
3 1 1o¢ 1 .-
fuecl dens fx\.um., ¢l 1111 col) e, and cladding Lrain.,

" : s :

3 the results of the out-of-pile proof tests reported verify the
adequacy of the fuel mechanical design
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4. The surveiilance program for the ENC Core XII fuel assemblies

is acceptable for evaluation of the fuel performance.

We, therefore, conclude that, from a mechanical design standpoint,

reloading of the core with the previously approved GUNF fuel assem-

blies in Core Region A and with the new ENC fuel assemblies in Core }

Region B and operation of Yankee-Rowe with the reloaded Core XII E

are acceptable.

B. Nuclear Desi

The Core XI1I reload nfiguration departs from the three-zone pattern
used in preceding Yankee-Rowe cores. Core XTI includes substan=
tially more than the usual amount of fresh fuel, ard therefore has a
less negative BOL (Beginning of-Life) moderator cocfficient due to @
higher boron concentration for a lower average burnup. Core XII also
has a larger effective delayed neutron fraction than 'ould an eq ili-
brium reload core because there is less plutoniun present. This

r

occurs because of the absence of two-cycle exposure assemblies in

nd because th

) Core XII o cause there are fewer burned asscemblies. The values
used in the accident analysis are chosen in a conservative mannet
for each analysis. The range of data caleulated for Core XII,
therefore, 11 within that used for the accident analysis for the

evaluation of the preceding Core XI which we have approved previously.

The licensee's .alculation of control group worths for Core XII indi-
cates that there is a substantial eXxcess margin over a 1%460 design * ’
shutdown margin allowancd throughout the cycla lite. A 7.5% uncer-
tainty all has been included 1in the calculaticn of 1 ] worth.
Comparisor with Core XI calculatio of measured worths indicat¢ that
this uncertainty al an is co rvative., Startup ! rements

will p1 iditional verification that the shut margin will

be maintal 1 throughout Cycle A1l operdiat

The nuclear calculati for Cycle X11 were periol d by the license
1sing the same calculational method employed for Lore XI which we

have previousl) found acceptable

Peak linear heat nerat’on rate (LHGR) ar rostricted as a function of
Cycie XII ¢ .ure as indicated 11 the section on ECLUS analysis.

The licens s Proj el changes to the T hnical Specifications

which 1imit the reactor EOWel « foll

Allowablc Fraction of Power




The tull power LHGR is the product of:
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MOV#

SI-MOV-1

SI-MOV-22
SI1-MOV-23
SI-MOV-24
SI-MOV-25

SI-MOV-4

SI-MOV-46

SI1-MOV-49

CH-MOV-522

CH-MOV-523
CH-MOV-524

CS-MOV-536
CS-MOV-537
CS-MOV-538
CS-MOV-539

03-MOV-532

CS-MOV-533
CS-MOV-535

Component Function

Accumulator isolation

Isolation valves from SI header to
cold leg injection lines

Crossover from LPSI pump discharge
to HPSI pump suction

Flow control from HPSI pumps

HPSI test/recirc line valve (mini-
flow)

Isolation valve between charging
punp discharge and LPSI discharge
header

Isolation valve from charging pump
discharge header to hot leg of
loop 4 (provide normal charging
function and hot leg injection for
long-term recirculation).

Isolation valves from SI header to
cold leg injection lines

LPSI test/recirculation line valve
(full flow)

LPST pump discharge isolation valve

Failure Mode

Closure would cause
loss of accumulator
injection to RCS

Closure would cause
reduction of ECC
flow to RCS

Closure of the valve
would prevent boosting
of SI1 flow to HPSI
pumps for small break

Closure of the valve
would eliminate HPSI
flow to RCS

Fail closed-overheat
pumps

Valve should remain
closed

Closure of either
valve during long term
recirculation would
prevent hot leg injec-
tion

Closure would reduce
ECC flow to RCS

Opening of valve would
reduce LPSI flow to RCS

Closure would prevent
LPSI flow to RCS




MOV#

CS-MOV-301
CS-MOV-302
CS-MOV-309
CS-MOV-310
CS-MOV-318
CS-MOV-319
CS-MOV-325
CS-MOV-326

S§I-§V-56
SI-SV-57

o | g

Component Function Failure Mode

RCS loop isolation valves

Closure would isclate

a RCS loop
Accumulator nitrogen pilot relief Premature nitrogen
valves relief would reduce

accunulator injection

The licensee has reviewed the existing Emergency Operating
Procedures and the consequences of the identified single
failures and has proposed the following.

(1)

(2)

(4)

The present Emergency Operating Procedures will be
modified to eliminate the ECCS "cutback" mode of
operation.

During power operation, a.c. power will be removed
from the following motor-operated valves with the
valves in their normally opened position by removal
of the circuit breaker frem the motor control center:
SI1-MOV-1, SI-MOV-4, SI-MOV-22, SI-MOV-23, SI-MOV-24,
SI-MOV-.5, S1-MOV-46, and SI-MOV-49,

Valves CH-MOV-522, CH-MOV-523, and CH-MOV-524 will be
rewired to a common circuit breaker and a second series
breaker will be installed. During power operation,

a.c. power will be removed from Cl-MOV-522, CH-MOV-523,
and CH-MOV-524 with CH-MOV-522 in its normally closed
position and CH-MOV-523 and CH-MOV-524 in their normally
opened position by opening both of the series breakers.

Using EICSB Branch Technical Position 18 as guidance,
position indication for valves CH-MOV-522, CH-MOV-523,
and CH-MOV-524 will be provided by rewiring, making the
position indication features independent of breaker
position. In addition, valve position indication for
CH-MOV-522 will be provided by operator monivoring of
flow through flow indicatér.FI-2 and valves CH-MOV-523
and CH-MOV-524 will be placed under periodic operator
surveillance to verify their proper alignment.

-




(5)

(6)

(7)

(8)

L

During power operation, a.c. power will be removed
from the following motor-operated valves with the
valves in their normally opened position by discon-
necting the power cables as they leave the motor
starters: CS8-MOV-533, CS-MOV-535, CS-MOV-536,
CS-MOV-537, CS-MOV-538, CS-MOV-539, MC-10V-301,
MC-1MOV-302, MC-MOV-309, MC-MOV-310, MC-MOV-318,
MC-}MOV-31¢, MC-MOV-325, MC-MOV-326.

During power operation, a.c. power will be removed
from motor-operated valve C$-MOV-532 with the valve
in its normally closed position by disconnecting the
power cables as they leave the motor starter. In
addition, this valve will be permitted to be opened
to provide the capability for mixing of the coolant
in the Safety Injection tank on a quarterly basis
for a period of approximately thirty minutes.

The control circuitry to each of the accumulator pilot
operated relief valves, 51-SV-56 and SI-SV-57, will

be modified to include level switch contacts in each
of the conductors to and from the valve solenoid
operators. This will preclude a single failure

from opening the accumulator relief valves before
termination of the injection mode of operation,

As noted in item 3 above, CH-MOV-523 and CH-MOV-524
will be deactivated in their normally opencd position.
This will assure that normal charging flow and long
term hot leg recirculation will be provided. Since
hot leg injection during the injz2ction mode of opera-
tion has not been justified as an acceptable procedure,
the licensee has proposed to prevent hot leg injection
during injection mode operation by tripping the
charging pumps upon receipt of a safety injection
actuation signal, Safety injection actuation is com-
prised of systems "A" and "B" which together provide
redundant actuation signals to all safety injection
equipment. In order to provide the required tripping
function and meet the single failure criterion, the -
licensee has proposed to provide two series contactors
in the powor supply circuitry to each charging pump.
The "A" safety injection signal initiates a trip to
one contactor while the "B" safety injection signal
initiates a trip to the other contactoy. This modi-
fication will assure that charging punp flow will be
provided to the hot legs only when required for normal
charging and long term recirculation, and prevent hot
leg injection during the injection phase of operation.




The onsite emergency power system consists of three
diesel generator busses, each powering a high pres-
sure and a low pressure safety injection pump. The
ECCS analysis demonstrates that the loss of one diesel
and its associated equipment can be tolerated without
exceeding Appendix K requirements. In our review,
however, we have determined that two of the three
diesel generator busses are not independent. Busses 1
and 3 are each a normal and an alternate source of
power for a swing bus. Yankee-Rowe hus two swing
busses which power redundant ECCS valve trains and are
each connected to busses 1 and 3 through an automatic
transfer switch. The automatic transfer capability is
not required to meet ECCS acceptance criteria. The
flexibility afforded by these swing busses is far out-
weighed by the reality that a single failure can com-
promise two of the threec safety trains. We have
required that this aspcct of the ongite emergency
power system design meet the single failure criterinn
and conform to the recommendations of Regulatory
Guide 1.6. To this end, the licensee has prcposed

to rack out and lock the alternate supply breakers

and within 60 days from the date of stortup with Cere XII
propose and provide mechanical interlocks so that the
normal and alternate supply breakers cannot be closed
simultaneously. Also, we have required that <he auto-
matic transfer switch feature be removed and that the
switch be operated manually. We find that these modi-
fications will bring the onsite emergency power systen
into conformance with the single failure criterion and
are thevefore acceptable.

Conclusions

The staff has reviewed the licensee's proposals for satis-
fying the single failure criterion and has found them to be
acceptable., With the modifications, as discussed above, the
plant will satisfy the requirements of Appendix K to 10 CFR
Part 50 of the Commission's regulations.

Long Term Boron Concentration Buildup

We have reviewed the licensee's propcsed emergency operating
procedures and the systems designed for preventing excessive
boric acid buildup in the reactor vessel during the post-LOCA
long term cooling period. The licensee has proposed for the
first 20 to 24 hours after a LOCA to inject borated water
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from the containment sump into the RCS cold legs by means
of the purification pumps. After 20 to 24 hours, the ECCS
will be realigned and the borated solution will be injected
simultaneously into the hot and cold legs. This will be
accomplished by diverting a portion of the purification
pump output into the suction of the charging pumps which
will deliver the flow to the hot legs. A hot leg injection
flow of 25.2 gpm is required to control the boric acid
concentration in the core.

We have reviewed the procedure and concluded that it
will satisfactorily maintain the concentration of boric
acid in the core below the solubility limit provided that:

(1) Poser is disconnected to motor-operated valves
CH-MOV-523 and CH-MOV-524 with the valves in their
normally opened position to assure the delivery of
the required hot leg injectant (See Section D.1.d
above), and

(2) The liccnsee utilizescexisting flow metering instru-
mentation for measuring and contruiling the hot leg
recirculation flow te assurc that the hot leg recircu-
lation flow required to con*rol the boric acid con-
centration in the core is provided.

Subnerged Valves

The licensee has submitted an analysis on July 8, 1975, which
reviewed the . ankece-Rowe equipment arrangement. We have con-

cluded that no 'valve motors within containme:t cquired for

ECCS operation or long-term core cooling » become submerged

following a LOCA,

Conclusions

Based on our review, we conclude that:

1)

The ECCS conling performance (LOCA) analysis submitted by the
licensce is in conformance with the requirements of Appendix K

to 10 CIR Part 50. Additional analyses will be submitted by

the licensee which will confirm that the trends predicted for

the H. B. Robinson plant are appropriate for reference by
Yankee-Rowe, and that the double-ended cold leg split break
is the most limiting break size for Yankec-Rowe,
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2) Thé ECCS cooling performance conforms to the peak clad
temperature and maximum oxidation and hydrogen generation
criteria of 10 CFR Part 50, 850.46(b).

3) ECCS cooling performance will be adequate despite any
postulated failure of a single active component.

4) Adequate systems and procedures exist to provide long term
cooling to the reactor vessel,

Control Rod Ejection Accident

For the reference cycle (Cycle XI) a rod ejection analysis was
performed using the most limiting parameters during the core
iife. The input parameters are more favorable for the reload
cycle (Core XII) except for the delayed neutron fraction, which
is slightly lower., However, using the delayed ncutron fraction
to compute the ejected rod worth for the limiting case, the
value for the reference cycle is 0.86 dollars while for the
reload cycle the value is (.46 dollars. Therefore, the results
for the reload cycle will be bounded by those for the reference
cycle and are acceptable.

Control Rod Drop Incident

The licensce's bounding analysis of the r.ntrol rod drop incident
indicates that darage would not result from this incident even

if no drop in core power werc assumed. We find that the licensce's
analysis and results are acceptable. i

Control Rod Withdrawal Incident, Boron Dilution Incident, Isolated
Loop Startuy Incident, Loss of Load Incident, Loss of Feedwater
Flow Incident, Loss of Coolant Flow Incident, Steam Line Rupture
Accident, and Steam Generator Tube Rupture Accident

Transient and accident analyses were performed for the reference
cycle (Core XI) using the most limiting parameters during the
core 1.fe. For the reload cycle, the input parameters are more
favorable than fer the reference cycle. Therefore, the results
for the reload cycle will be bounded by those for the reference
cycle. We find this acceptable.

Other Accidents and Transients

The remaining accidents and transients in the licensee's FSAR are
not affccted by the proposed core design changes and therefore
the previous .cceptable results still apply.
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Summary of Findings

From our review of the material submitted by the licensee on the

Core XII reload, including the ECCS cooling performance evaluation,
we find:

1. The mechanical design of the new ENC fuel, the nuclear and
thermal-hydraulic analyses, and the analyses of accidents
and transients are acceptabl.,

2. The ECCS cooling performance for Core XII has been calculated
with an approved evaluation model in conformity with Appendix K
and meets the acceptancc criteria in 10 CFR Part 50, §50.46(b).

3. The modifications to the ECCS to preclude single failures and
to prevent boron precipitation during the long term core
cooling phase following a LOCA are acceptable. The modifi-
cations as described in this Safety Evaluation must be com-
pleted before proceeding with power ascension following com-
pletion of the power physics testing.

4. The proposed Technical Specifications, implementing the ECCS
cooling performance evaluation results, provide acceptable
limits (these limits are more severe than the restrictions
in the Commission's December 27, 1974 Order for Modification
of License, which they supersede) for the safe operation of
Yankee-Rowe with Core X11.

Conclusions

We have concluded, based on the considerations discussecd above, that:

(1) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, and
(2) such activities will be conducted in comp.liance with the Commission's
regulations and the issuance of this amendment will not be inimical to
the comnon defense and security or to the health and safety of the public.
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