UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. D C. 20866
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DOCKEY NO. $0-331
RUANE ARNOLD ENERGY CENTER
AMENDMENT 10 FACILITY OPLRATING LICENSE

Amendment No. 186
License No. DPR-49
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1. The Nuclear Reguiatory Commission (the Commission) has found that:

A The application for amendment by lowa Electric Light and Power
Company, et al., dated November 15, 199), cemplies with the
standards and requirements of the Atomic Energy Act of 1954, as
amended (the Act), and the Commission’'s rules and regulations set
forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the appiication, the
provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable ussurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
cunducted in compliance with the Commission’s regulations;

D. The issuznce of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

£E. The issuance of this amendment is in accordance with 10 CFR Part

51 of the Commission's regulations and all applicable requirements
have been satisiied.

' Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this license amendment and
paragraph 2.C.(2) of Facility Operating License No. DPR-49 is hereby
amended to read as follows:



(2) Jechnica. Specifications

The Technica) Specifications contained in Appendix A, as revised
through Amendment No.186 , are hereby incorporated in the license.
The licensee shall operate the facility in accordance with the
Technical Specifications.

3. The license amendment is effective as of the date of issuance and
shall be implemented within 90 days of ihe date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

s F=

Clyde Y. Shiraki, Sr. Project Manager
Project Directorate 1]11-3

Division of Reactor Projects I111/1V/V
Office of Nuclear Reactor Regulation

Attachment :
Changes to the Technic.)
Specifications

Date of issuance: August 25, 1642
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LIMITING CONDIIIONS FOR OPERATION

Containment Systems

A. Primary Containment

B. Standby Gas Treatment
C. Secondary Containment
D. Primary Containment Power

Operated lsolaticn Valves
Auxiliary Electrical Systems
A. Auxiliary Electrical Equipment
B, Operation with Inoperable Comporents
C. Emergency Service Water System

Core Alterations

A. Refueling Interlocks
B. Core Monitoring
c. Spent Fuel Pool Water Level

D, Auxiliary Electrical Equipment -
CORE ALTERATIONS

Additional Safery Related Plant Capabjlities
A, Main Control Room Ventilation

B. Pemote Shutdown Panels

River Level Specification

Core Thermal Limite

A. Maximum Average Planar Linear
Heat Generation Rate

B. Linear Heat Generation Rate

S Minimum Critical Power Ratio

Amendment NoO. "o’b!v 18“ iid
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42,  ALTERATION OF THE REACTOR CORE (COR® ALTERATION)

The addition, removal, relocation or movement of fuel, sources, incore
instruments* or reactivity controls within the reactor prefsure vessel
with the vessel head removed and fuel in the vessel. Sugpension of CORE
ALTERATIONS shall not preclude completion of the movement of a component
to a safe conservative position.

* Routine replacement of incore detectors (g.g. LPRMs, Travereing Incore Probes,
etc.) that are not otherwise raquired to be OPERABLE does not constitute CORE
ALTERATIONS.

£0. REACTOR VESSEL PRESSURE

Unless otherwise indicated, reactor vessel pressures listed in the Technical
Specifications are those measured by the reactor vessel steam space detectors.

1.  THERMAL PARAMETERS

Mirimum Critical Power Ratio (MCPR) - The value of critical power ratic
(CPR) for that fuel bundle having the lowest CPR.

Critical Power Ratio (CPR) - The ratio of that fuel bundle power which
would produce boiling transition to the actual fuel bundle power.

Traneition Boiling - Transition boiling means the boiling regime between
nucleate and film boiling. Traneition boiling ie the regime in which both
nucleate and film boiling occur intermittently with neither type being
completely stable.

Limiting Control Rod Pattern - A limiting centrol rod pattern for rod
withdrawal error (RWE) existe when a) core thermal power is greater than
or equal te 0% of rated and less than 90% of rated (30% s P < 90%) and
the MCPR i +8 than 1.70, or b) core thermal power is greater tha- or
egual to 9u. rated (P 2 90%) and the MCPR ie less than 1.40.

Linear Heat Generation Rate - The heat output per unit length of fuel pin.

Fraction of Rated Power (FRP) - The fraction of rated power is the ratio
of core thermal power to rated thermal powes of 1658 MWth.

Total Peaking Factor (TPF) - The ratio of local LHGR for any specific
location on a fuel rod divided by the core average LHGR associated with
the fuel bundles of the same type operating at the core average bundle
power .

Maximum Total Peaking Factor (MTPF) - The largest TPF which exists in the
core for a given claes of fuel tor a given operating condition.

Amendment No, J29,186 1.0-8



y Fuel shall neot be loaded int the
reactor core unless all control
- are fully inserted except

specified in Specificatior
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SIMITING CONDITIONS FOR_CUEBATION ...

. J.

fingle Contzol Rod/Drive
Mechaoiem Withdrawal or Removal
wWith fuel in the reactor pressure
veRse)l, one

= gontrol rod, Qo

- control rod drive mechuniem, or

» gontrel rod and the asso. ated
control drive mechanism

may be withdrawn or remocved from
the cora prov'ded 31.9.A.3.4, b, ¢
wnd d are saciofied until a
control rod and associated
control rod drive mechanism are
re-~installed and the contrel rod
ie fully inserted.

Oneg of the following conditions
is met:

l; The four fue) assemblies are
removed from the core cell
surrounding the cvortrol rod
and/or control rod drive
mechanism undergoing
withdrawsl or removal, g

?) the directional control
valves aie electrically
disarmed on at least tne
other cvontrol rods in the
5 x & array centered on the
control rod and/or contrel
rod drive sechanism
undergoing withdrawal or
removal.

Amendmant Na. 189,186
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3.

3,92

SURVEILLANCE REQUIREMENTS

Single Control Rod/Drive Mechanism
Withdrawal or Removal

Prior to withdrawal or (emoval of
LS

- control rod, @

= gontrol rod dArive mechanism, ¢r

- control rod and the a2ssociated
control rod drive mechanisnm

from the core (and st least daily
thereafter), verify thac the
conditiong » +d ir 2.9.R.3.8,;

and b, gnd , nd d are met until

no longer req.ired,
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LIMITING CONDITIONS FOR OPERATION

b.

One of the following reactivity
condations is meu:

1} The reactivity margin
sequirmnents ir Specification
3.3.A.1 are wet except that:

8)

")

&K

“he centrol rod selected
for withdrawal or removal
may be asasumed to be the
highest worth rod
roguired to be assumed
fully withdrawn for
verification of SWUTDOWN
MARGIN, ang

The control rod selected

for withdrawal or removal
need not be asgzumed to be
untrippable or gtuck,

2) it can be verified by
demunstration oy analysis
that the core is cubcritical
with & margin of at least
0.38% A k/k at any time.

The conditions for Core and
Con.a\oment Cooling syetems as
required by Specification 3.5.¢

are met,

All othar control rrds are fully
inserted in the co.e.

Amendment No. 186
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LAMITING CONDITIONS TOR OPERATION .
4. Muli, ole Control Rode/Lrive
Hechani

wWith fuel in the reactor pressure
vessel, any number of

~ gentrol rode, or

= control rod drive mechanisns,gp

- gontrel rods and aseociated
control rod drive mechanisme

may be withdrawn or ramoved “rom
the core pruvided the following
conditions are sati .fied until
all control rods and control rod
drive mechanisme are re-installed
and all control rode are fully
inserted in the core.

The reactor mode switch {3 locked
in the “Refuel" position and all
"Refueling Interlocks” are
JPERABLE except that the Refuel
pusition "One-Rod~Out™ Interlock
funciion may be bypassed for
control rods and/or control rod
drive mechanisms undergoing
withdrawal or removal after the
four fuel assemblies have been
removed a# specified below.

The four fuel assemblies are
removed from the core cell
surrounding control rods und/or
control rod drive mechanisma
undergoing withdrawal or removal.

One of t': following reactivity
conditions it met:

1) The reactivity margin
reyquirements in Specification
3.3.A.1 are met, gx

2) it can be verified by
demcneiration or analysie
that the core is subcritical
with a margin of &t least
0.38% dik/k at any time.

1. condit.ons for Core and
Containment. Cooling systems ae
required by Specificaticn 3.5.6
are met.

All other control rods are fully
inserted in the core unlsss the
surrcunding four fuel aessmblies
have been removed from the core
cell.

Arandment No. 37,186

DARC~1
SURVEILLANCE PREQUIREMENTS

4. Multipie Control Rods/Urive
Mechanisms Withdrawal or Kemoval

Prior to withdrawal or removal of

- pontrol rods, o

= gontrol rod drive mechanisms, ¢r

= pontrol rods and asscociated
control rod drive mechanisms

from the core (ar. at least daily
thereafter), verify that the
conditione sta“ed in 3.9.A.4.a,

$nd b, and ¢, end 4, and e are met.
until no longer reguired.

3.9-4




LIMITING CONDITIONS FOR OPERATION

B.
b

Core Monitoring

During CORE ALTERATIONS two SRMa
ehall oe OPERABLE - one in the
core quadrant where fuel or
control rods ace being moved, and
cne in an ad)acent guadrant,
except as specified in
Specifiocations 3.9.8.2 and
3.9.B.3. For an SRM to be
considered OPERARLE, the
following conditione shall he
satisfied:

The SRM@ shall be inserted to the
normal operating level. (Use of
spacial movable, dunking type
detectore during CORE ALTERATIONS
in place of normal derectors is
permiseible ag long as the
detector is connected to the
normal S8RM circuit.)

The SRMe shall have a minimur of
+ cpe with all rode fully
‘nserted in the core.

Prior to spiral unloading, the
SRMs shall be proven DPERARLE ae
stated in Specifications 3.9.8.1;
hoewever, during spiral unloading
the count ra.e may drop below 3
cpe when the last bundlies
remaining {in the core that
surround the SRMs are being
unloaded.

Prior to spirel reloading, two to
four fuel assemblies which have
previously accumulated exposure
in the reactor ehall be loaded
next %0 each of the 4 3fMs to
obtaia the req. .red 3 cpu. Until
these sssembl ies have been
loaded, the 3 cps requirement ie
not necessary,

Amendment Mo, 186

DAEC~1

B
s (8

3.9~5

EVRVELLLANCE REQUIREMENTS

Core Monitoring

The SP''s shall be functionally
tested prior to CORE ALTERATIONS
and daily theveafter as long as
CJORE ALTERATIONS are underway.

The SRMs sauall be checked for
neuicon response prior to spiral
unloading ard daily as long as
fuel is in vhe core.
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3.% BASES:
i N Refueling Interlocks

The refueling interlocks are designeda to back up procedural core rvactivity controls
during refueling operations. The interlocks prevent an in~dvertent criticality
during refueling operctions when the reactivity potential of the cocre is “eing

aitered.

T3 minimize the possibility of loading fuel into a cell containing no control rod,

it is reguired that all control rods (excluding those bypasser as per 3.9.A.4.a) '
are¢ fully inserted when fuel is beiig loaded intn the reactor core. This

requirement aisures that during refueling the refueling interlocks, es derigned,

will , ceve~t inadvertent criticality.
The refueling interlocks veianforce operational procedures that prohibit taking the
reactor critical under certain situaticns encountered Jduring refueling operations by
restricting the movement of control rods and the operation of refueling equipment.
The refusiing interlncke include circuitry which senses the condition of the
refueling eguipm~nt and the control rods. Depending on the sensed condition,
interiocks are actuated wh.ch prevent the movement of the refueling eguipment or
withdrawal of contrel rods (rod block).
Circuitry is provided which senses the following conditions:

1. All rodes inscrted.

2. "wTueling platform positioned near or over the core.

3. Refueling piatform hoiets are iuel-lcaded (fuel grapple, frame mounted

hoist, monorail mounted hoist).

Amendment No. 186 3.9~7
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4. Fuel grapple not full up.

5. Service platform hoiet fuel-loaded.

€. One rod withdrawn.

When the mode switch ie in the "Refuel”’ position, interlocks prevent the refueling
platform from being moved over the core {f a contro)l rod is withdrawn and fuel is on
a hoist. Likewise, if the refueling platform is cver tre core with fuel on a hoist,
comtrol rod motion ie blocked by the interlocks. When the mode switch is in the
refuel position, only one control rod can be withdrawn. The refueling interlocks,
+n combination with core nuclear design and refueling procedures, limit the
probability of an inadvertent criticaliry. The ruclear characteristics of the core
assure that the reactor is subcriti-.al even when te highest worth control rod is
fully withdrawn. The combination of refueling interlocks for control rode and the
refueling platform provide redundant methods of praventing inadvertent criticalitr
even after procedural violations. The interlocks on hoists provide yet ancther

method of avoiding inadvertent criticality.

Fuel handling is normally cenducted with the fuel grapple hoist. The total load on
this hoist when the interlock iv reguired consists of the weight of the fuel grapple
and the fuel assembly. This total is approximately S0C lbs., in comparison to the
ivad-trip eetting of 400 lbs. Provisions have also been made to allow fuel handling
with either of the three auxiliary hoists and still maintain the refucling
intecrlocke. The 407 lb. load-trip setting on these hoists is adegquate to trip the

interlock when ore of the more than 600-ib. fuel bundles ie being handled.

During certain periodes, it is desirable tu perform maintenance on more than one
vontrol rod and/or contrel rod drives at the same time. The maintenance is
performed with the mode switch in the *refuel"™ position to provide the refueling
interiocks normally availar.le during refueling operations. In order to withdraw

angther control rod after withdrawal of the first rod, it is necessary to bypaes the

Amendment Na. (84 3.9-8
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1efueling interlock on the {.tst control rod wiich prevents more than one contyol
rod from being withd-awn at the same time. The reguirement that an adeguate
slutdown margin be verified (by either demonetration or analyseis) ensures that
inadvertent criticality cannct vccur during this maintenance. The adeguacy of the
shutdown margin is verified by demonstration or analysis that the core is shut down
by a margin of 0.28 percent Ak/k with the strongest operable control rod fully
withdrawn, or at least (.38 percent 4k/k shutdown margin is available if the
remaining control rods have iiad their directional control valves disarmed.
Cisarving the directicnal control valves does not inhibit conteol rod scran

capability.

Specification 3.9.A.4 allows unloading ni a significant portion uf the reacior core.
This operation is performed with the mode ewitch in the “retuel” position to provide
the refueling interlocke normally available during refueling operations. 1In orier
to withdraw aore than cocne control rod, it is neceseary to bypass the refueling
interlock on @ach withdrawn control vod whith prevants more than one coatrol rod
from being withirawn at a time. The reguirement that the fuel assemblies in the
cell controlled by the control rod b~ rexoved fror the reaclor core before the
interlock can be bypassed ensures that w thdrawal of another cortrnl rod dones not
result in inadvertent criticality. Each control rod provides primary reactivity

contrel for the fuol assemblies in the sell asgociatad with that control rod.

Thus, removal of an entire cell (fuel assemblies plus control rod) results in a
loweyr reactivity potential of the core. Tha requirements for SRM cvperability diring

these core alterations assure sufficient core monstoring.

2 Core Monitoring

The SRMs are provided to moi.itor the cote during periods of station shutdown and to
guide ths operator during refueling operations and scation -“tartuyp. Requiring two
operable SRM¥Ms in or "djacent to any core Jquadrant where fuel or control rods are

being moved aesures adequate amonitoring of that guadrant during such alterations,

Amendment No. 186 3.9-9
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provided in the logic circuitry, tests can be performed tu assure that each

redundant logic elenent can indepenidently perform its funstions.

Lo Core Monitoring

Requiring the SRYs &2 te f inct onally tesied prior to CORE ALTERALIONS assures thet

the SRMe will be ocperable at the start of tnat alteration. The daily response check

of the SRMs ensures their continued operability.

— —— - —

Amendsent No. 186 3.9-11



