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NUCLEAR REGULATORY COMMISSION-
.

WASHINGTON. O. C. 20S$5

ARKANSAS POWER AND LIGHT COMPANY

DOCKET NO. 50-313

ARKANSAS NUCLEAR ONE - UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 6
License No. DPR-51

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for nendment by Arkansas Power and Light
Company (the licensee) dated August 15, 1975, complies 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 application,
the provisions of the Act, and the rules and regulations of
the Commission;

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

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

2. Accordingly, the license is amended by a change to the Technical i

Specifications as indicated in the attachment to this license
amendment and Paragraph 2,c(2) of Facility License No. DPR-51 1

is hereby amended to read as follows:
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"(2) Technical Specifications

The Technical Specifications contained in Appendices A
- and B, as revised, are hereby incorporated in the
license. The licensee shall operate the facility
in accordance with the Technical Specifications,
as revised by issued changes thereto through
Change No. 6 .n

3. This license amendment is effective as of the date of its issuance.

FOR tie NUCLEAR REGULATORY Com1ISSION

Driginal Signed by ,

Bartholomew C. Buckley

. -81,'

Dennis L. Ziemarin, Chief,

Operating Reactors Branch _#2
Division of Reactor Licensing

Attachment:
6 to theChange No.

Technical Specifications
.

Date of Issuance:
OCT 0 21975
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CHANCE NO. 6 TO THE TECHNICAL SPECIFICATIONS L:::

L. . ....

MCILITY O_PERATING LICENSE NO. DPR-51 [f"""F
DOCKET NO. S0-313 E

_

>

Edii- iih,

neplace existing pages 21, 22, 47, 48, 48a, 4Sb, 48c and 48d of the /
Appendix A Technical Specifications with the attached revised pages !!: .....
pages bearing the same numbers and additional pages 4Sdd and 48ddd. =-

ex

Changed areas on,the revis ed 'naies are reficcted by naroinal l'nes, k....-

Also, page 48aa is enclosed as matter of convenience ir. upd. ding =r- -

the Technical Specifications. There are notchanges 6n this page. t
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3.1.3 "lnimun Conditions For Criticality-
.

. .

'

Soecification '

a

3.1.3.1 The reactor coolant ternerature shal: be above 325 F excent for
.

~

portions of low power pitysics testin; when the requiremen'ts of *

Specification 3.1.8 shall apply.

3.1.3.2 Reactor coolant tenperature shall be above DTT + 10 F.
.

3.1.3.3 1.' hen the reactor coolant temperature is below the mininun tempera-
ture spec'sfied in 3.1.3.1 above, .except for portions of low power
physics testing when the requirements of Specification 3.1.S
shall apply, the reactor shall be suberitical by an amount equil
to or greater than the calculated reactivity insertion due to
depressurization. *

3.1.3.4 The reactor shall be maintained suberitical by at least 1 parcent >

Ak/k until a stean bubble is formed 'and an indicated unter level.

between 45 and 305 inches is established in the pressurizer.

3.1.3.5 Except' for physics tests and as limited by 3.5.2.1, safety
grouos shall be fully uithdrawn and the regulating rods shallro.

be positioned within their position limits as defined by Specifi- 6
. . cation- 3.5.2.5 prior to any other reduction in shutdoun margin by
; deboration or regulating rod withdrawal during the approach to

criticality.
*

.

"

Bases

At the beginning of life of the initial fuel cycle, the moderator temperature
coefficient is expected to be slightly positive at operating temperatures with,

the operating configuration of control rods. (1) Calculations show that above'

525 F the positive moderator coefficient is acceptable.

Since the moderator temperature coefficient at lower temperatures will be less
negative or nore positive than at operating temperature,(2) startup and opera-
tion of the reactor whe'n reactor coolant temperature is less that 525 F is pro-
hibited .except where necessary for low power physics tests.

The potential reactivity insertion due to the moderator pressure coeffi-
cient(2) that could result from depressurizing the coolant from 2100 psia
to saturation pressure of 900 psia is approximately 0.1 percent ak/k.

During physics tests, .special operating precautions will be taken. In'addi-
tion, the strong negative Doppler coefficient (1) and the small integrated
Ak/k would limit the magnitude of a power excursion resulting frou a reduc-

[ tion of moderator density.

L The requirement that the reactor is not to 'be made critical below DTT'+ 10 F
| provides increased assurances. that the proper relationship between primary'

coolant ~ pressure and temperatures' will be maintarned ' relative to the NDTT o'f
the primary coolant system. Heatup to this temperature will be accomplished
by' operating the reactor coolant pumps.

.
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If the shutdown r. art;in recuired by Specification 3.5.2 is maintained,
there is no possibility of an accidental criticality as a result of a

-

,
-

; decrease of coolant pressure.

The requirenc'nt for pressurl:cr bubble formation and specified water
.

Icyc1 uhen the reactor is less-that 1 percent suberitical will assure
that the reactor coolant system cannot beconc solid in the event of a*

rod withdrawal accident or a start-up accident and that the water level
is sbove the mininua detectable level.

-

The requirement that the safety rod groups be fully withdrawn before
criticality ensures shutdoun capability during startup. This does not
prohibit rod latch confirmation, i.e., withdrawal by group to a maxi-
nun of 3 inches withdrawn of all seven groups prior to safety rod with-
drawal.

.

The requirement for regulating rods being within their rod position limits
ensures that the shutdown margin and ejected rod criteria at hot :ero power 6are not violated.-

REFEREICES

.

(1) FSAR, Section 3

(2) FSAR, Section 3.2.2.1.5
.
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6. If a control rod in the regulating or axial power snaping groups.
-

'

is declared inoperabic per Specificalidn 4.7.1.2, operation above
60. percent of the thermal power allowable for the reactor coolant
pump combination may continue provided the rods in the group are

,

positioned such that the rod that .was declared inoperabic is main-
tained within allowabic group average position limits of Specifi-
cation 4.7.1.2 and the withdrawal limits of Specification 3.5.2.5.3.

3.5.2.3 'Ihc worth of single inserted control rods during criticality are
limited by the restrictions of Specification,3.1.3.5 and the Control 6
Rod Position Limits defined in Specification 3.5.2.5.

3.5.2.4 Quadrant tilt:
1. Except fo'r physics tests, if quadrant tilt exceeds 4%, power shall

be reduced immediately to' below the power level cutoff (see Fig-
ures 3.5.2-1A, 3.5.2-1B, and 3.5.2-1C) . Moreover, the power level
cutoff value shall be reduced 2% for each 1% tilt in excess of 4'6 |6
tilt. For less than 4 pump operation, thermal power shall be
reduced 2% of the thermal power allowabic for the reactor coolant
pump combination for each 1*4 tilt in excess of 4%.

2. h'ithin a period of 4 hours, the quadrant power tilt shall be re-
* duced to less than 4"4, except for phykles tests, or the following

adjustments in setpoints and limits shall be made:

The protection systcu maximum allowable setpoints (Figurea.,

-2.3-2) shall be reduced 2".'in power for each 1". ti it.

b. ~1hc control rod group withdrawal lindts (Figures 3.5.2-1A,
3.5.2-1B, and 3.5.2-1C) shall be reduced 2". in power for caah |614 tilt in excess of 4*3.

c. *lhe operational imbalance limits (Figure 3.5.2-3) shall be
reduced 2*, in power for each 14 tilt in excess of 44,

3. If quadrant tilt is in excca,s of 25"., execpt for physics tests
or diagnostic te' sting, the reactor will be placed in the hot
shutdown condition. Diagnostic testing during power operation
with a quadrant power tilt is permitted provided the thermal
power allowabic for the reactor coolant pump combination is
restri,cted as (tated in 3.5.2.4.1 above.

4. Quadrant tilt shall be monitored on a minimum frequency of once
every two hours during power operation above 15% of rated power.

'

3.5.2.5 Control rod positions:

#1. Technical Specification 3.1.3.5 (safety rod withdrawal) does not
prohibit the exercising of individual safety rods as required
by Table 4.1-2 or apply to inoperable safety rod limits in Tech-
nical Specification 3.5.2.2.

. .

.

2. Operating rod group overlap shall be 25'a +5 between two sequen-
tial groups, except for physics . tests. -
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< - 3.- !!xcept for physics tes ts or exercising control reds, .the control
rod withdrawal limits are specifi.cd on Figures 3.5.2-1 A, 3.5.2-111,
and 3.5.2-lC for four pud:p operation and on Figure 3.T.2-2 l'os* [6 ,

three or two pwnp operation. If the control rod position limits,

are execeded, corrective measurcs shall be taken immediately to
achieve an acceptable control rod position. Acceptabic control
rod positions shall be attained within four hours.

4. Except for physics tests, power shall not be increased above
the power 1cvel cutoff (see Figures 3.5.2-1) unicss the xenon
reactivity is within 10 percent of the equi' librium value for oper-
ation at rated power and asymptotically approaching stability.

3.5.2.6 Reac~ tor Power Imbalance shall be monitbred on a frequency not to ex-
cced two hours during power operation above 40 percent rated power.
Except for physics tests, imbalance shall be maintained within the
envelope' defined by' Figure 3.5.2-3. If the inbalance is not within
the envelope defined by Figure 3.5.2-3, corrective measures shall be
taken to achieve an acceptable imbalance. If an acceptabic imbalance
is not achieved within four hours, reactor power shall be reduced
until imbalance limits are met.

3.5.2.7 The control rod drive patch pancis shall be locked at all times with
limited access to be authorized by the superintendent.

Bases

(' The power-imbalance envelope defined in Figure 3.5.2-3 is based on LOCA an-
alyses which have defined the maximum linear heat rate (see Figure 3.5.2-4)
such that the maximum clad temperature will not exceed the Interim Acceptance
Cri teria. Corrective measures will be taken immediately should the indicated
quadrant tilt, rod powition, or imbalance be outside their specified boundary.
Operation in a situation that would cause the Interim Acceptance Criteria to |

be approached should a LOCA occur is highly improbable because all of the power
distribution parameters (quadrant tilt, rod position, and imbalance) must be
at their limits while simultaneously all other engineering and uncertainty
factors are also at their limits.* Conservatism is introduced by application
of:

a. Nuclear uncertainty factors
b. Therma 1' calibration
c .- Fuel densification effects
d. Ilot rod manufacturing tolerance factors

'the 25 percent 15 percent overlap' between successi.ve control rod groups i s
allowed.since the worth of a rod is lower at the upper and lower part of the
s t roke . - Control rods are arranged in groups or banks defined as follows:

* Actual operating limits depend on whether or not incore or excore detectors
are used and their respective instrument and calibr tion errors. The method
used to define the operating limits is derined in plant operating procedures.

'

.

'
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1 Safety

2 Safety '

.

3 Safety
.

4 Safety

5 Regulating

6 Regulatin'g
,

7 Xenon transient override

S APSR (axial power shaping bank)

%c rod position limits are based on the most 1.initing of the following
three criteria: ECCS power peaking, shutdown margin, and potential
ejected rod worth. As discussed above, compliance with the. ECCS power
peaking criterion is ensured by the rod position limits. no minim,um'
availabic rod worth, consistent with the rod position limits, prstides
for achieving hot shutdown by reactor trip at cny tite, assu::.ing the
highest worth cont rol rod that is witht.rawn remains in the full out posi- 6
tion (1). Ec rod position limits also ensure that inserted rod groups

, will not contain singic rod worths greater than 0.65?. ok/k at rated power.
~

Ecsc values have been shown to be safe by the safety analysis (2) of the
hypothetical rod ejection accident. A maximum single inserted control
rod worth of 1.0f. 6k/k is allowed by the rod positions limits at hot :cro
power. A singic inserted control rod worth of 1.0?. ak/k at beginning of
li fe, hot, :cro power would result in a lower transient peak thermal power
and , the re fo re , less severe environmental consequences than a 0.65':,4k/k
ejected rod worth at rated power.

Control rod groups are withdrawn in sequence beginning with group 1. G roups
5, 6, and 7 are overlapped 25*3. %c normal position at power is for groups
6 and 7 to be partially inserted.

The quadrant power tilt limits set forth in Specification 3.5.2.4 have been
established within the thermal analysis design base using the definition
of quadrant power tilt givea in Technical Specifications, Section 1.6.
%csc limits in conjunction with the control rod position limits in Specif-
ication 3.5.2.5.3 ensnre that design peak heat rat e crii eria are not exceeded
during normal operation when including the offccts ol' pot entla1 l'ncl densi-
fication.

Ec quadrant tilt and axial imbalance monitoring in Specifications 3.5.2.4.0
and 3.5.2.5.4, respectively, will normally. be performed in~ the plant com-

.

puter' He two hour frequency for monitoring these quantities will provide,

adequate surveillance-when the computer is out of service.

During the physics testing' program, the high flux trip setpoints are adminis-.

tratively set as follows to ensure that an additional safety margin is pro-
vided:a

.

48a
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Test Power Trip Setpoint, % -

0 45
15 50
40 50
50 60

'

75 85
>75 105.5

REFERENCES

1 FSAR, Section 3.2.2.1.2.

2FSAR, Section 14.2.2.2
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2. Restrictions on witn.N41 (hr.nca areas) are modified af te,

he co.. trol roc,

interchange (Scc Fig. J.52-1SJ
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' 2. The additional restrictions c- .i thd ra.a t ( n a s t. e d a re a s )
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are in effect after tne con tro! rod i n t e r e n a n >; e . The
,

restrictions on witndrawal are further'eccified after
435 full power days of opera tion (See figure 3.E.2-IC) l
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2.
ADDITIO.'iAL RESTRICTIO:?S ARE REQUIRED 10LL0t|I:!G
CO:iTROL ROD I:iTERCWdiGE (SEE FIGURE 3.S.2-2A) .
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