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The Commission has issued the enclosed Amendment No. 13 to Facility License

No. DPR-23 for the H. B. Robinson Unit 2 facility. This amendment includes
Change No. 38 to the Technical Specifications, and is in response to your
request dated October 2, 1974 as supplemented March 14, 1975, April 18, 1975,
June 20, 1975, and July 24, 1975,

This amendment (1) revises the operating limits in the Technical Specifications
based upon an acceptable evaluation model that conforms to the requirements of
10 CFR § 50.46, and (2) terminates restrictions imposed on the faciiity by

the Commission's December 27, 1974 Order for Modification of License, and
imposes instead, limitations established in accordance with 10 CFR § 50.46.

The Commission's staff has evaluated the potential for environmental impact
associated with operation of the facility in the proposed manner. From this
evaluation, the staff has determined that there will be no change in effluent
types or total amounts, no increase in authorized power level, and no
significant environmental impact attributable to the proposed action. Having
made this determination, the Commission has further concluded pursuant to

10 CFR Part 51, 8 51.5(c)(1) that no environmental impact statement need be
prepared for this action. Copies of the related Negative Declaration and
supporting Environmental Impact Appraisal are enclosed. As required by

Part 51, the Negative Declaration is being filed with the Office of the
Federal Register for publication.

Copies of the related Safety Evaluation and the Federal Register Notice are
also enclosed.

Sincerely,
Robert W. Reid, Chief

Operating Reactors Branch #4
Division of Reactor Licensing \
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20383

- CAROLINA POWER & LIGHT CGLPANY

DOCKET NO. 50-261
H. B. ROBINSON UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

"Amendment No. 13
License No.DPR-23

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

A. The application for amendment by Carolina Power & Light Company
(the Ticensee) dated October 2, 1974, as supplemented 3/14/75,
4/18/75, 6/20/75 and 7/24/75, 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 app?ication,
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 activitie§
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
Specifications as indicated in the attachment to this license
amendment and Paragraph 3.B  of Facility License No. DPR-23
is hereby amended to read as follows:




" B. Technical Specifications

The Technical Specifications contained in Appendix A,
.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. 38 ."

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

FOR THE NUCLEAR REGULATORY COMMISSION

Kar] R. Goller, Assistant Director

for Operating Reactors
Division of Reactor Licensing

Attachment:
Change No. 38 to the
Technical Specifications

Date of Issuance:
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"ATTACHMENT TO LICENSE AMENDMENT NO. 13-

CHANGE NO. 38 TO THE TECHNICAL SPECIFICATIONS

FACILITY OPERATING LICENSE NO. DPR-23

' DOCKET NO. 50-261

Revise Appendix A as follows: |

Remove Pages ‘. - Insert Pages
Table of Contents - . Table of Contents
" 3.3-1 - 3.3-3a : o _ 3.3-1 - 3.3-3a
. 3.3-9 ' o . 3.3-9
3.10-1 - 3.10-11 . _ - 3.10-1 - 3.10-18
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2.0 Safety Limits and Liniting Safety System Settings
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2.2 Safety Limit, Reactor Coolant System Pressure
2.3 Limiting Safzty Svstem Settings, Protective
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3.0 Limiting Conditions for Operation
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3.1.1 Operational Compeaents
3.1.2 Heatup and Cooldown
3.1.3 Minimum Conditions for Criticality
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3.3 ©  EMERGENCY CORE COOLING SYSTEM, AUXILIARY COOLING SYSTEMS,
" AIR RECIRCULATION FAN COOLERS, CONTALNMENT SPRAY, POST
ACCIDENT CONTAINMENT VENTING SYSTEM, AND ISOLATION SEAL
WATER SYSTEM

Applicability:

Applies to the operating status of the Emergenéy Core Cooling Systenm, Auxiliafy
Cooling Systems, Air Recirculation Fan Coolers, Containment Spray, Po
Accident Containment Venting System, and Isolation Seal Water System.

-

Objectiver . -
To define those limiting conditions for operation that are necessary: (1) -

to remové decay heat from the core in emergency or normal shutdown situatlons.

(2) to remove heat from containment and critical components in normal operating
and emergency situations, and (3) to remove airborne iodine from the containment
atmosphere following a postulated Design Basis Accident,

Specification : _ -

3.3.1 Safety Intection and Residual Heat Removal Svstems

3.3.1.1 The reactor shall not be made critical, except for low temperature

physic; tests, unless the following conditions are met:

a. The refueling water tank contains not less than 300,000

gal, of water with a boron concentration of at least 1550 ppm.

b. The borqn injectipn tank contains not less than 900 gal. of
20,000 to 22,500 ppm boron solution at a temperature of at
least 145°F. Two channqls of heat tracing shall be available
for the flow path.

3.3-1



3.3.1.2

h.

i.

Eac accu—lator is pres=uri :d to at lea~- 60U psig znd

3

N R -, . .
n 841 ft7 ol water

contains at lzast 825 fz7 ead no more tha
with 2 boren conc&;ﬁ;ation of ét'iéas: 1853 épm. Yo
accumu}a:or may be isclazead.

Three séfe:y injecticn pumps are operaSle.

Two resilual heat reaswal puTDs are operadle.

Two residual heat exchangars are opefablé.

All essential features including-vélves, interlocks, and
piping associated with the above Eomponents are operable.

During conditions of operation with reactor coolant pressure in

- excess 9f‘1000 psig the A.C. power shall be removed from the

following motor operated valves with the valve in the specified

position:
Valves Position
MOV 862 AEB ' ~ Open
MOV 864 A&B Open -
MOV 865 A,B,&C Overi S
MOV 878 A&B ' Open L ‘ -
MOV 863 A&B - Closed
MOV 866 A&B Closed

During conditiops of operation with reactor coolant pressure in
excess of 1000 psig the alr supply to air opefated valves 605
and 758 shall be shut off with valves in the closed.position.
Power operation with less than three,lbops in service is
prohibited.

During power operation, the requirements of 3,3.1.1 may be modified

to allow any one of the following components to be inoperable.

If the system is not restored to meet the requirements of 3.3.1.1

within the time period specified, the reactor shall be placed in

the hot shutdown condition utilizing normal operating procedures.

If the requirements of 3.3.1.1 are not satisfied within an additional

48 hours, the reactor shall be placed in the cold shutdown condition

utilizing normal operating procedures.

33
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3.3,1.3

'a;_"One écCur"ytor may be isolated for a'period r ~ to exceed

. 4 hours. — . - : S
b. . '1f one safety‘injection pump becomes inoperable during normal
" reactor operation, the reactor may remain in operation for a
period'not to exceed 24 hours, provided the rehaining two
safety injection pumps are demonstrated to be operable prior

to initiating repairs.

- b

R : !
©. 1If one residual heat removal pump becomes inoperable during

normal reactor operation, the -reactor may remain in operation
for a period not to exceed 24 hours, provided the other resi-
dual heat removal pump is demonstrated to be operaple prior

to initiating repairs.

d. If one residual heat exchanger becomes inoperable during
normal reactor operation, the reactor may‘remain in opera-

tion for a period not to exceed 24 hours,

e. If any one flow path including valves of the safety injection
" or residual heat rezoval system is found to be inoperable

during norcal reactor operation, the reactor may rexzain in
operation for a period not to exceed .24 hours, provided the
other flow path(s) .are demonstrated to be operable prior to
idnitiating repairs. The hot leg injection paths of the Safety
Injection System, including valves, are not subject to the
requirecents of this specification.

£. If the boron concentration in the boron injection tank falls
below 20,000 ppm, and is greater than 15,000 ppm, the reactor
may rewmain in operation for a period not to exceed 24 hours.
If the concentration is less-than 15,CQ0 ppm, the reactor will
.be placed in the hot shutdown condition utilizing normal
operating procedures.

g. Power or air supply may be restored to any.valve referenced in
3.3.1.1.h. and 3.3.1.1.1. for the purpose of valve testing or
maintenance providing no more than one valve has power restored
and provided that testing and maintenance is completed and

power removed within 24 hours except for accumulator isolation valves

ﬁmgv 865 A,B,&C) which will have this time period limited to
~hours, :

Vhen the reactor is in the hot shutdown condition, the requirements
of 3.3.1.1 and 3.3.1.2 shall be met.  Except that the accuruiazors
may be isolated, and in addition, any one component as defined in
3.3.1.2 may be inoperable for a period equal to the tize period
specified in the subparagraphs,of 3.3.1.2 plus 48 hours, after
vhich the ‘plant shall be placed in the cold. shutdown condition

*utilizing normal operating procedures., '

38



13.3,2

3.3.2.1

3.3.2,2

Containmen looling and Iodine Removal Sy »ms

The reactor shall not be made critical, except for low temperature
Physics tests, unless the following conditions are met:

a. The spray additive tank containé not less than 2505 gal. of
solution with a sodiuam hydroxide concentration of not less than
30% by welght, : '

b. Two containment spray pulps are operable. .
¢. Four fan cooler units are operable.

d. All -essential features, including valves, controls, dampers, and
piping associated with the above cozponents are operable.

e, The system which autozatically initiates the sodium hycdroxice
addition to the containment spray sizultaneously to the actuation
of the containment spray is operable,

During power operation, the requirements of 3,3.2.1 may be wodified
to allow any one of the following components to be inoperablie., If

the system is not restored to meet the requirezents of 3.3.2.1 within

- the time period specified, the reactor shall be placed in the hot-

ghutdown condition utilizing norzal operating procedures. If the
requirements of 3.3.2,1 are not satisfied within an additiocnzl 48
houre, the reactor shall be placed in the cold shutdovn condition
utilizing normal operating procedures.

a, If one fan cooler unit or the flow path for a fan cooler unit
beconmes 1inoperable during normal reactor operation, the reactor
may rezain in operation for a pericd not to exceed 24 hours,
provided both containment spray pumps are deconstrated to be
operable. o

y
s f"?vj\.';* € -
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sodiun hydroxide ad4ition, are capable of being r-erated on ecergency
power with one di,_ .1 generator inoperable. 1If «_4 diesel generators

are operating or anciher scurce of ezerzancy power is availzble, tha
other containzent spray puzp, with sodium hydroxide addition, can b2
operated to provide iodine removal in excess of the min:-u= requiTtezents.
Adequate power for operation of the reduadant con tainment heat re=oval
system (i.e. four fan-cooler units and two contalnment spray puzmps) is
also assured in this case. ’ .
The Component Cooliug Systez is diL-e-L“_ f*c‘ the cthar sy
¢dove in that the €ozpdnents. arve s¢ lccazaed in the avnilia ceildings as
to be accessible for repair afrer a_...oss-or—ccau_as accident, (4)

stc:: Zlzcuszad

-

A total of four service water pumps are installed, a minimum of two of
which are required to operdte during the postulated loss-of-coolant
accident. (5

A minimum of 300, OOO gallons of water wiLl be- manntained in the Tetunllﬂ°
water storage tank., This requirement is based on recirculation moce
operation which may start with a depth of 1,5 feer on the containment
floor. This depth of water is equivalent to the acount of water in the
primary systex plus 60% of the refueling water storage tanx, approximately
215,000 gallons of water at 263°F, (1) :

Analysis have shown that the consequences .of the steanm line break accide

.are successfully mit{gated with a boron injcction tank boron concentration

of 15,000 ppm or greater. () The specification of 20,000 ppa as a minizuo
t ol

concentration is maintained to provide additional margin in the even
~—such an accident. ' ' '

The post accident containment venting system 1s designed with reduniant a2ir
supply and vent paths. The valves in the systea will be demonstrated to be
operable prior to criticality. Testing of the air supply systenm is not
required because of the long lead time batween an acc1dcn~ and the recuired
operation oi the venting system. This period of time will peroit maintenance
effort, 1f required. The efficiency of the filters in each vent path was

not used in c?és safety analysis; therefore, testing of these filters is

not required, : .

The Isolation Seal Water System provides a reliable means for injecting seal
water between the seats and stem packing of the globe and doudble disc types
of isolation valves and into the piping between closed diaphraga type
isclation valves.
The minioum 825 ft3 and maximum 841 f*3 of water in the accunulators corresno"al -
to an instruzent reading of 61,57and80.4¢ of instrument span, respactively., -

References . ' :
(1) FSAR Section 6.2 (4) TFSAR Section 9.3
(2) TFSAR Section 6.3 () FSAR Section 9,6.2
(3) FSAR Section 14.3,5 (6) FSAR -~ Appendix 6B

(7) FSAR - Section 5.2.2
— (8) CP&L report and supplemental letters .of Septenber 29 November 5,
: Decexber 8, 1971, and March 20, 1972,
(9) CPSL letter of August 30, 1974.
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3.10.1
3.10.1.1

3.10.1.2

3.10,1,3
3.10.1.4

3.10.1.5

3.10.1.6

~length coatrol rod exercises, the control rods shall be

-

WVOVIV“D S“V*“““W MARGTNS, CONTROL ROD, -AND POWER DISTPIBUTIOV

ul\‘ )

Applicability:

Applies to the required shutdcown cargins, operation of the control.
rods, and power disctrivuticn limits.

Objective:

To ensure (1) core subcricicality afteér a reactor trip and during
normal. shutdown conditions, (2) linited potential reactivity
insartiens frem a lLvpothetical centrol rod ejection, and (3) an
acceptable core power distribution during power operatien.

Specifications:

Full lLenoch Ceontrel Red Imserrtion Linmits

(Deleted by Change No. 21 issued 7/6/73)

When the reactor is critical, except for physics tests and full
length control rod exercises, the shutdown control rods shall be
fully withdrawn, .

g
When the reactor is critical, except for physics tests and full

no further inserted than the limits shown by the solid lines on
Figure 3.10-1 for 3 loop operation. !38

After 507 of the second and subsequent cvcles as defined by burnup,
the linits shall be adiusted as a linear function of burnup toward
the end-of-core life values as shown by the dotted lines on

Figure 3.10-1.

Except for phvsics tests, if a part- length'or full-length control rod

" is more than 15 1uches out of alignment with its bank, then within

two hours:
a, Correct the situation, or

b. Determine by neasurement the hot channel factors and apply
Specification 3.10.2.1, or ‘ ) {38

¢, Limic powerito 70% of rated power for 3 loop operation.

36

Insertion limits do not apply during physics tests or during
periodic exercise of individual rods. However, the shutdown
margin indicated in Figure 3,10-2 must be maintained except

for the low pcwer physics test to measure control rod worth and
shutdown margin. For this test the reactor may be critical
with all but one full length control rod inserted and part
length rods fully withdrawn.

3.10-1



~ 3.10.2
3.10.2:1
3.10.2.2°
3.10.2.3

. Powver Distribution Limits

At all times except during fcw power physics tests; the hot
channel factors defined in the basis must meet the following
limits: . | |

Fg (Z) < (2.30/P) X X(Z) for P > .5

Fq (2) < (4.60) X K(Z) for P < .5

Fry < 1255 (1 + 0.2(1-p))

where P is the fraction of rated power at which the core is
6perating, K(Z) is the function given in Figure 3.10-3, and Z
is the core hejght ]ocation'of FQ‘

If either measured hot channel factor exceeds these values

- the reactor power shall be reduced so as not to exceed a

't

fra;tion of the -design vaTué equai to the ratio of the Fa or
FEH Timif to measured value, whichever is less, and the hign
neutron flux trip setpoint sha]T-be reduced by the samz2 ratio.
If subsequnnt incore mapping cannot, within a 24 hour period,
demonstrate that the hot channel factors are met, the overpower
AT and overtemperature AT tr1p setpoints shall be similariy
reduced.

Fo]]owing initial loading and at regular monthly intervals
thereafter, power distributicn maps using the movable detector
system, shall be made to confirm.thét the hot channel factor

limits of specification 3.10.2.1 are satisfied. For the

purpose of this confirmation:

3.10-2




- 3.10.2.4

3.10.2.5

3.10.2.6

a.

™
— —

The measurement of total peaking factor, Fgeas’ shall be

increased by three percent to account for manufacturing

tolerances and further increased by five percent to account ‘

 for measurement error.

- The measurement of enthalpy rise hot channel factof, FAH’

N

shall be increased by four percent to account for measure-

" ment error,

The
for

the

per

has

the

reference equilibrium indicated axial flux difference

each excore channel as a function of power level (called
target flux differeqce) 5ha11 be measured at least oncé
effective full power quarter. If the axial. flux di%ference
not been measured in the iast effective full power month,

i

target flux difference must be updated monthly by linear

interpolation using the most recent measured value and the

value predicted for the end of the_cyc]e 1ife.

The

indicated axial flux difference ‘shall be considered

outside of the limits of sections 3.10.2.6 through 3.10.2.9

when more than one of the operable excore channels are in-

"dicating the axial flux difference to be outside a limit.
. T o

Except during physics tests, during excore detector calibration

and

the

except as modified by 3.10.2.7 through 3.10.2.9 below,

indicated axial f]ux:difference shall be maintained within

a #5% band about the target flux difference (defines thé target

band on axial flux difference).

3.10-3 . : emp oyl
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\4,3.10.2;7 At a power level greater than 90 percent of rated power,

3.10.2.8

3.10.2.9

if thg indicated axial flux difference deviates from its

target band, the flux difference shall be returned to

the target band immediately or reactor power shall be re-

duced to a level no greater than 90 percent of rated power.

At a power level no greater than 90 percent of rated power

a.

At

The indicated axial flux difference may deviate from
its +5% target band for a maximum of one hour (cumulative)
in any 24 hour period provided the flux difference does

not exceed an envelope bounded by -11 percent and +11%

| percent at 305 power and increasing by -1% and +1% for

each 2% of rated power below 90%. If the cumulative

time exceeds one hour, then tbe reactor pozer shall be
reduced irmediately to no greater than SO” power and the
high neutron flux setpoint reduced to no greater than 55%
of rated power.

A power increase to'a Tevel'greater than S0% of

-

rated power‘is confingent upon the indicated axial
\flux di%ferencé being within its farget band.

a power level no greater than SO,percent of rated power;
.The indiéated axtal flux difference may dgviate from its
target band. N ‘

A power increase to a level greater than 507 of rated
power is contingent upon the indicated axial fluk

difference not being outside its target band for more than

tvio hours (cumulative) out 3f the preceding 24 héur period.'

()

)



One half of thé time the indicated axial flux difference
is out of its target band up.to 50% of rated power is to
be counted as contributing to the one hour cumulative
maximum the flux difference may deviate from its target
band ét a power level less than or equal to 90% of rated
power. . | |
3.10.2.10 Alarms sha]I:normally be used to indicate non-conformance

with the flux difference requirement_éf 3.10.2.7 or.the

flux difference?time requirement of 3.10.2.8.a, If the alarms

are temporarily out of service, the ax1a1 flux d1fference

shall be logged, and conformance w1th the limits assessed,

every hour for the first 24 hours,- and half-hourly therafter.

The requirement for alarms bécomes effective December 1, 1975/

oy
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3.10 3.1

3.10.3.2

3.10.3.3.

3.10.4

3.10.4.1

3.10.5

3.10.5.1

_rTod:

to a hot shutdown condition.

JO3aurante o<k iYIU LiTITS o : R

Except for ;hysics tests and during power increases below 507 of
full power, whenever the indicated quadrant power tilt ratio exceeds
1.02, the tilt condition shall be eliminated within two hours or the.
following actions shall be taken: ' .

(W%
(9 ¢

8. Restrict core power level and reset the power range hizh f£lux
setpoint to be less two percent of rated values for every
percent of indicated power tilt ratio exceeding 1.0, and

b. If the tilt conditlfon is not eliminated after 24 hours, the
power range high flux setpoint shall be reset to 55% of
allowed pouver. Subsequent reactor operation would be
permitted up to 507 power for the purpose of measurement
and testing to identify the cause of the tilt condition.

‘Except for low power physics tests, if the indicated quadrant tilt

excceds 1.09 and there is simultaneous indication of a misaligned

L
)
(&3]

a. The core power level shall be réduéed by 2% of rated values
for every 1% of indicated power tilt exceeding 1.0, and

-be  If the tilt condition is not eliminatéd within two hours, the

reactor shall be brought to a hot shutdown condition.

c.- After correction of the misaligned rod, reactor operation will be
permitted to 50% power until the indicated quadrant tilt falls
below 1.09. ’ ' S '
If the indicated quadrant tilt exceeds 1.09 and there is not
simultaneous indication of rod misalignment, except as stated in 35
Specification 3.10.3.2.c, the reactor shall immediately be brought !

Rod Drop Time

-The drop time of each control rod shall be not greater than 1.8

seconds- at full flow and operating temperature from the beginning
of rod motion to dashpot entry. -

~ Part Length Control Rod Banks

The eight (8) part length control rods shall be configured under
administrative control into one of the following part length rod
configurations. -

a. Four part length rod occupying core positions K-6, K-10, F-6,
and F-10 shall constitute a part length control rod bank, here-
after designated bank P-1. A .



3.10.5.2

3.10.6

3.10.6.1

- 3.10.6.2

3.10.6.3

3:10.7

3.10.7.1

3.10.7.2

b. Four part lengzth rods occupying core Egsitions P-3, H-2, H-14,
and B-8 shall constitute a part length control bank, hereafter
. designated part length bank P-2.
c. Combined Banks P-1 and P-2, hereafter deeignated bank P-3.

The part length control rods will not be inserted. Thev will remain

" in the fully withdrawn pbsition except for physics tests and for

axial offset calibration which Wlll be performed at 75% of permitted
power or less. :

- Inoperable Full length and Part Length Control Rods

A full length or part length control rod shall be deemed inoperable
if (a) the rod is misaligned by more than 15 inches with its bank,
(b) if the rod cannot be moved by its drive mechanism, or (c) if
its rod drop time is not met in the case of a full length rod.

No more than one inoperable control rod shall be permitted during
power operation. hiis requirement does not apply to part length
rods when they are fully withdrawn from the core.

If a full lengﬁh control rod cannot be moved by its mechanisn, boron

concentration shall be changed to compensate for the withdrawn worth
of the inoperable rod such that shutdown margin equal to or greater
than shown on Figure 3.10-2 results.

Power Ramp Rate Linmits

During the return to power following a shutdown where fuel
assemblies have been handled (e.g. vefueling, inspection),
the rate of reactor power increase shall be limited to 3% of
full power in an hour between 20% and 100%Z of full power

This ramp rate reguirement applies during the initial startup
and may apply during subsequent power increases depending on
the maximum power level achieved and length of operation at
that power level. Specifically, this requirement can be
removed for reactor power levels below a power level P (20%
<P‘< 100%) provided that the plant has operated at or above
pover level P for at least 72 cumulative hours out of any 7-day
operatlng period following the shutdown. '

The rate of reactor power increases above the highest power
level sustained for at least 72 curulative hours during the
preceding 30 cumulative days of reactor power operation shall

‘be limited to 3% of full power in an hour. Alternatively,

reactor power increase can be accomplished by a single step

Increase less than or equal to 10% of full power followed by
a maximum ramp rate of 3% of full power in an hour beginning
3 hours after the step increase. :

3.10-7
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3.10.8 Required Shutdown Marzins ; ~

\J;O.B.l . When the reactor is in the hot sﬁutdown coﬁdition, the shutdewn
margin shall be at least that shown in Figure 3.10-2.

3.10.8.2 When the reactor is in the coid shutdown condition, the shutdown
margin shall be at least 1% A&k/k.

3.17.8.3 Wwhen the reactor is in the refueling operation mode, the shutdown
margin shall be at least 10% Ak/k.

 3.10-8
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The various control rod Sanks {(zhutdown banks, control banks, and
part length rods) arz =ach tc Te Toved &s a hanx, that is, with
all rods in the bank witihia ene step (578 inch) of the bank
position. Positica irndicatiern is provided by two methods: a
digital count cf actuatisa pulses which shews the demand posi-
tion of the banks and a linear position indicator (LVDT) which
indicates the actual cud positioniz). The 13-inch permissible
misalienment provides =n enforceable limit below which design
distritution is not excesdad. In the event that an LVDT is not
in service, the effects of a malpositioned con“rol rod are
observable on nuclear and process informaticn displayed in the

control room and by core thermccouples and in-core movable detectors.

_The determination of thne hot channel factors will be performed by

means of the movable in-core detectors.
The two hours in 3.10.1.35 are acceptable because complete rod mis-
alignment (part-length or full-length control rod 12 feet out of

3.10—9
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ant Tagult in exceading core safety
rased power ane 1s short with
indomendent accident, If the condition :
rhe snecifiad reiuction in power to 707 | 38
cors 1limits wiili be maintained
ricipated transiant conditions.
cncrol red werth and shutdown
margin (Specificztinn 3.10.1.6) is *o measurz the werth of all
rc?s less the werth of the ~dvst case S~y an acg3umed stuck rod;
that is, the mcst czactive rod.  Th2 mezasurement would be anticipated
as part of tha I izl start A ipfrecuently over the life
of cthe plant, t en dogarminations of spazciz
interest such a tart fuel cycles which 38
deviate {rcm =2 in ¢ £ fuel lcading
: S, measyrements will
1latic nd nlace the know-
firn experine s well as
Operation with abnuormal red zenfiguration during low power and zero
power testing is permitted because of the briefi period of the test
and becavse sjsecial precautions are taxen during the test.

wo critcris have been ehoson as a dasizo basis for fu=2l performance
related to fission gas release, pellet temperature, and cladding
mechanicali preperiis-s. ~ Tirs:, the peak valuz 2f linear power density
pust net oxceaed 21.1 KU/ft, Second, the mini—um DNBR in the core nust B8
nct be less than 1,30 in normal operation or in short term transients.

In addition “s the abeve, the initial steady state conditions for
the peak linear power for a luss-of-ccolant accident must not exceed
the valuas assuczed in the accident ovaluation. This limit is required

in order for the
by the ECCS Accep

4¢ temserature to comain below that established
t a
distribution the following h

ia. To aid in specifying the limits on power 138
t channel factors are defined.

o "

F., Heat Flux Hot Channel Factor, is defined as qhe maximum local heat
fguX'on the surface of a fuel rod divided by the average fuel rod

heat flux, allowing for manufacturing tolerances on fuel pellets

and rods. '

FN, Nuclear Heat Flux Hot Chamnel Factor, is defined as the maximun
16cal fuel rod linear pewer demsity divided bv the average fuel rod
linear power density, assuming nominal fuel pellet and rod dimensionms.

FE, Engineering Heat Flux Hot Channel Factor, is defined as the
a?lowance on heat flux required for manufacturing tolerances. The
engineering factor allows for local variations in enrichment, pellet
density and diameter, surface area of the fuel rod and eccentricity

" of the gap between pellet and clad. Combined statistically the net
effect is a factor of 1.03 to be applied to fuel rod surface heat flux.

3,10-10 -
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_N. i . .
.;F » Nuclear Enthalpy Rise Kot Channel Factor, is defined as the

ratio of the integral of linear power along the rod with the
_highest integrated power to the average rod power.

- It should be noted that F g is based on an integral and 1is used as
such in the DMNB calculaticiis., - Local heat fluxes are obtained bhv
using hot channel and adjacent channel explicit power shapes which
take into account variations in horizontal (x-y) power shapes through
the core. Thus, the horizontal power shape at the point of maxinum
heat flux is not necessarily directly related to Fba.

It has been determined by extensive analysis. of possible operatizp

power shapes that the design limits on peak local power density and

on minimum DNBR at full power are met, provided:

Fg 5;2.233{K(z) and FAE

K(z) is the normalized peaking factor axial dependence used in the

LOCA analysis and is shown in Figure 3.10-3. For normal operation,

it is not necessary to measure these gquantities. Instead, it has

been determined that, provided certain conditions are observed,

the above hot channel factor limits will be ret; these conditicns are

as follows: _ -

‘<— 1'55

1. Control rods in a single bank move together with no individual rod
insertion differing by more than 15 inches from the bank cemand
position. : a

2. Control rod banks are sequenced with overlapping banks as shown
in Figure 3.10-1,

3. The control bank insertion limits are not violated.
4. Part length control rods are not *inserted.

5. Axial power distribution control ‘procedures, which are given in
terms of flux differénce control, are observed. Flux difference
refers to the difference in signals between the top and bottom
halves of two-section excore neutron detectors.. The flux difference
is a measure of the axial offset which is defined on the difference
in power between the top and bottom halves of the core.

For operation at a fraction P of full power the design limits are met,
provided, _ .

Fg < 2.233°K(z) in the flux difference range‘-17
P percent to +12 percent

and FAg < 1.55 {1 + 0.2 (1-P)}

— where P is the fraction of full power at which the reactor
is operating: O <P <1.0.

3.10-11
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The perritted relaxativa {n F, , with reduced power al.uvs radial power

shape changes with rod insertIZa to the inmsertion limits. It has been

¢ ermined that provided the above conditions 1 through 4 are observed,
thése hot channel factors limits are rmet.

The procedures for axial power distribution control referred to above’
include operator control of flux difference to minimize the effects of

xenon redistribution on the axial power distribution during load-follow
maneuvers. Basically, control of fiux difference is required to limit the
difference between the current value of Flux Difference (&41I) and a reference
value which corresponds to the full power equilibrium value of Axial Cffset
(Axial Offset = AIl/fractional power). The reference value of flux difference
varies with power level and burnup but expressed as axial offset, it varies
primarily with burnup. ' '

The target (or reference) value of flux difference is determined as follows:

At any time that equilibrium xenon conditions have been established, the
indicated flux difference is noted with part length rods withdrawn from the
core and with coantrol Bank D more than 190 steps withdrawa. This value,
divided by the fraction of full power at which the core was operating is

the full power value of the target flux difference. Values for all other core
power levels are obtained by rultiplying the full power value by the fractional
power. Since the indicated equilibrium valuc was noted, no allowances for
excore detector error are necessary and indicated deviation of + 5 percent &1
is permitted from the indicated reference value. During periods where
extensive load following is required; it may be impossible to establish the

¥y uired core conditions for measuring the target flux difference cvery month.
Por this reason, the specification provides two methods for updating the target
flux difference. ’

Strict control of the flux difference (and rod position) is not as

necessary during part power operation. 'This is because xenon distribution
control at part power is not as significant as the control at full power and
allowance has been made in predicting the heat flux peakinp factors for less
strict control at part power. ' :

Strict control of the flux difference i$ not possible during certain

physics tests, control rod exercises, or during the required pericdic

excore calibration which require larger flux differences than permitted.
Therefore, the specifications on power distribution are not applicable

during physics tests, control rod exercises, or excore calibrations; this is
acceptable due to the extremely low probability of a significant accident occuring
during these opérations. Excore calibration includes that period of tim
necessary to return to equilibrium operating conditions. In some instances of
tapid plant power reduction automatic rod motion will cause the flux difference to
deviate from the target bank when the reduced power level 1s reached. This does
not necessarily affect the xenon distribution sufficiently to change the

envelope of peaking factors which can be reached on a subsequent return to full
power within the target band, however, to simplify the specification, a limitation
of one hour in any '

3.10-12
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‘riod of 24 hours is placed on operation ocutside the band. This ensures
~—wat the resulting xenon distributions are not significantly different from
those resulting from operation within the target band. The instantanecus
consequence of being outside the band, provided rod insertion limits are
observed, is not worse than a 10 percent increment in peaking factor for
flux difference in the range +14 percent to ~14 percent (+11 percent to
~11 percent indicated) increasing by +1 percent for each 2 percent decrease
"in rated power. Therefore, while the deviation exists the power level is
limited to 90 percent or lower depending on the indicated flux difference.
In all cases the (+5) percent target band is the Limiting Condition for
Operation. Only when the target band is violated do the limits under speci-
fication 3.10.2.7 apply. . .

If, for any reason, flux difference is not controlled with the + 5 percent
band for as long a period as one hour, then xenon distributions may be
significantly changed and operation at 50 percent is required to protect
against potentially more severe consequences of some accidents.

As discussed above, the essence of the limits is to maintain the xenon
distribution in the core as close to the equilibrium full powar condition
as possible. This is accomplished by using the chemical volume control
system to position the full length control rods to produce the required

indication of flux difference. o

#= upper bound envelope of 2.30 times the normalized peaking factor axial
v_rsendence Las been determined from extensive analysis considering alil

operating mancuvers consistent with the technical specifications on power
distribution control as given in Section 3.10.2. The specifications on power
distribution'cohCrol insure that xenon distributions are not developed which,

at a later time could cause greater local power peaking even though the flux
difference is then within limits. The results_of a loss.of coolant accident
analysis based on this upper bound envelope indicate that the peak clad temperaturc
would not .exceed the 2200°F limits. The nuclear analyses of credible
power shapes consistent with the power distribution control procedures have shown
that the Fq limit of 2.30/P is not exceeded:

For transient events the core is protected from exceeding 21.1 KW/ft locally,
and from going below a minimum DNBR of 1.30, by automatic protection on power,
flux difference, pressure and temperature. :

Measurements of the hot channel factors are required as part of startup
physics tests and whenever abnormal power distribution conditicns require
a reduction of core power to a level based on measured hot channel factors.

In the specified limit of FN there is a 5% allowance for uncertainties(l)
which means that normal opefation of the core within the defined conditions
and procedures is expected to result in a measured F < 2.233/1.05; for
example, at rated power even on a worst case basis. '“hen a measu:ament is
taken, experimental error nust be allowed for and 5% is the appropriate
owance for a full ¢ore representative map taken with the movable incore

detector flux mapping system. .

3. 10‘13

()




— . D

, e oo N ’ : ‘ )
In the specified limit of Fay there i{s an 87 allowance for design prediction

v :rtaintie3 which means tZat normal operation of the core is expected to
result in F,; < 1.55/1.08 at rated power. The uncertainty to be associated with
a reasuremefit of F,;. by the novable incore system on the other hand is 4%
wh%ch means that the normal operation of the core shall result jin a measured

LH < 1.55/1.04 at rated power. The logic behind the larger design uncertainty

this case is that (a) abnormal perturbation in the radial power shape

( .g., rod rmisaligrrent) affect F,. in most cases without necessarilv affecting
F_ through movement of part lengtn rods and cap limit it ﬁo the desired value

(8) while the operator has some contro; over F_ through T by motion of control
rods, he has no direct control over F ey and ( ) an error in the predicrions

for radial power share nqich ray be detected during startup physics tests gan
be compernsated for in F'' by tighter axial control, but compensation for F”ﬁ is
less readily available. =

Ouadrant power tilts are based upon the following considerations. The
radial power distribution within the core must satisfy the design values
assured for calculation of power capability. Radial power distributions,
measured as part of the startup physics testing, are periodically
measured at a ronthly or greater frequency. These measurements are

taken to assure that the radial power distribution with any quarter core
radial pover asvrmetry conditions are consistent with the assumptions

used in powver capability analyses. It is not intended that extended
reactor operation would continue with a power tilt condition which exceeds
the radial power asynmetry considered in the power capability analysis.

During normal plant startup, quadrant power tilt ratio may exceed 1.02

due to instrurmentation instabilities as a result of rodded configurations

and low excore detector signal levels below 507 of full power. Sustained power
operation below 50% of full power would require a renormalization of the calcula-
tional rethods for deterrining power tilt to compensate for change in signal
levels once equilibrium conditions are net.

.

“The two~hour time interval in this specificgtion is considered ample

to identify & dropped or.misaligned rod and complete realignment procecdures
to eliminate the tilt. 1In the event that the tilt conditions cannot be
eliminated within the two-hour time allowance, additional time would be
needed to investigate the cause of the tilt condition. The measurements
would include a full core physics map utilizing the movablle detector systen.
For a tilt condition < 1.09 an additional 22 hours time interval is
authorized to accomplish these measurements. Fowever, to assure that the
peak core power 1is raintained below limiting values, a reduction of reactor
power of two pcréent for each one percent of indicated tilt is required.
Physics measurements have indicated that the core radial power peaking
would not exceed a two-to-one relationship with the indicated tilt fronm

the excore nuclear detector system for the worst rod misalignment.

3.10-14
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*< the event the tilt condition of .1.09 cannot be eliminated after 2&
~_urs, the reactor p.wer level will be reduced to the range raguirad for
low power physics testing. To avoid reset of a large nucber of protection
setpoints, the power range nuclear instrumentaticn would be reset to

cause an autoratic reactor trip at 55% of allowed power. A reactor _
trip at this power has been selected to prevent, with margin, exceeding
core safety limits even with a nine percent tilt cendition. If a tilt
ratio greater than 1.03 occurs which is not due to a misaligned rod,

the reactor power shall be brought to a hot shutdown condition for
investigation.

However, if the tilt condition can be identified as due to rod mis~-

~alignment, operaticn can continue at a reduced power (2% for each one

percent the tilt ratio exceeds 1.0) for the two-hour period necessary
to correct the rod misalignment.

The specified rod drop time is consistent with éafety analyses that have
been perforred. (1)

Part length rod insertion has been limited to eliminate adverse power
shapes (Section. 3.10.5.2).

An inoperable rod imposes additional demands on the operator.- The permissible
number of inoperable control rods is limited to one in order to limit the nag-
~itude of the operating burden, but such a failure would not. prevent dropping
the operable rods upon reactor trip. '

~—

. Normal reactor operation causes significant pellet cracking and fragmentation.

Consequently, handling of irradiated fuel assemblies can result in relccation
of these fragments against the cladding. Calculations show that high cladding

‘ stresses can occur if the reactor power increase is rapid during the subse-

quent startup. . _ L

The 72-hour period allows for stress. relaxation of the clad before the ramp
rate requirement is removed, thereby:, reduc1ng the potential harmful efiects
of possxble pellet or fragment relocation.

The 37 limit is imposed to minimize the effects of adverse cladding stresses

resulting from part power operation for extended periods of time. The tice
period of 30 days is based upon the successful, power ramp demonstratiotns
performed on Zircaloy clad fuel in operating reactors, resulting in ro ‘cladding
failures. :

References

(1) FSAR, Section 14 and WCAP-8243
(2) FSAP, Section 7.3
3) WCAP-8243, Section 4.4.2

X4) WCAP-8243, Section 4.4.3
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'NEGATIVE DECLARATION

REGARDING PROPOSED CHANGES TO THE
TECHNICAL SPECIFICATIONS OF LICENSE DPR-23

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT 2

* DOCKET NO. 50-26]1

The Nuclear Regulatory Commission (the Commission) has considered
the issuance of changes to the Technical Specifications of Facility.
Operating License No. DPR-23. These changes would authorize the Carolina

Power and Light Company (:the licensee) to operate the H. B. Robinson

':Steam'Electric Plant, Unit 2 (located in Dar]ington County, Hartsville,

South Carolina), with changes to the limiting conditicns for operation
associated with fdel'assémb]y specific power resulting from app1icdtion
of the Acceptance Criteria for Emergency Cbre;Coo1ihg System (ECCS).

The U. S. Nuclear Regulatory Coﬁmission, Bivision of Reactor Licensing,
has prepared an envircnmental impact appraisal for the proposed changes
to the Technical Specifications of License No. DPR-ZS; H! B. Robinson Steam
Electric Piant, Unit 2, described above., OUn the basis;of this appraisal,
the Ccmmission has concluded that an environmenta]‘impact‘statement for
this particular action is not warranted because there will be no environ-
mental impact attributable to the proposed”actidn other than that'whicﬁ
has already been predicted and described in the Commission's Final Environ-
mental Statement for n. B. Robinson Steam Electric Plant, Unif 2, published

in April 1975.




i -

' The environmental impact appraisal is available for public inspection
at tn omﬁission's Public Document Rbom, 1717 H Street, N. W., Washington,
D. C., and at the Hartsv111e Memorjal Library, Home and Fifth Avenues,

Hartsv111 Soutn Caralina.

Cated at Roc&v111e, Mary]and th1s<33‘dkday of /LLﬁj;“ *&;{x 1975

FOR THE. NUCLEAR REGULATGRY CONMISSION
| 7! ”7 x
I-///M f‘\. "'-.' d oLy ﬂ“""*ﬁ«,
- Wm. Regan, Jr., Chief
Environmental Projects-Branch 4
Division of Reactor Licensing
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) UNITED STATES
NUCLEA3I REGULATORY COMMISSION

" WASHINGTON, D. C. 20555

ENVIRONMENTAL IMPACT APPRAISAL 3Y THE DIVISICK OF RZACTOR LICEASING
'SUPPORTING AMENDMENT NO. 13 TG DPR-23

'CHANGE NO.38 TQ THE TECHNICAL SPECIFICATIONS

' CAROLINA'POWER AND LIGHT COMrANY

"H. B. FOBRINSON STEAM ELECTRIC PLANT, UNIT 2

ENVIRONMENTAL INPACT APPRAISAL

.I.

Description of Proposec Action

By letter dated October 2, 1974, and Marcth 14, 1975, Carolina Power

and ‘Light Company (CP & L) submitted prcposed changes to the 4
Technical Specifications, Appendix £, to License OPR-22, The propnsed
changes resulted from the application of the Acceptance Criteria for
Emergency Core Cocling System (ECCS) tc the present core. Supplemental

- information relating to tne ECCS evaluation has been supplied by CP & L

in their letters of April 18, June 20, and July 24, 1975. In addition,
‘the licensee stated that there would be no environmental impact
associated with these proposed changes. The staff has independently
reviewed this matter ard the conclusions are set forth belcw.

CP & L.is presertly licensed to cperate H. B. Robinson Steam Electric -
Plant, Unit 2, located in the State of South Carolina, Darlington
County, at power levels up to 2,200 megawatt thermal (iWNT). The
proposed change to incorporate the ECCS Acceptance Criteria does not
result in an increase or decrease in power levels of the unit. The
restrictions on heat generation rates wiil require careful control of
fuel operating history. However, there should be no reduction on

total burnup resulting from the revised ECCS evaluation methods. Since
neither power level nor fuel burnup is affected by the action, the
action coas rot affect the benefits of electric power production
considered for the capticned facility in the Commission's Final Environ-
mental Statement (FES) for H. B. Robinson Steam Electric Plant, Unit 2,
Docket No. 50-261, dated April 1975. :

‘Environmental Impacts of Proposed Action

Potential environmental impacts associated with the proposed action
are those which may be associated with incorporation of the ECCS
Acceptance Criteria and utilization of nuclear fuel for this facility.
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It is particularly noted that in the absence of any significant change

~ in power levels, there will be no change in cooling water requirements
and consequently no increase in environmental impact from radioactive
effluents and thermal effluents for normal operation or post-accident
conditions which in turn could not lead to significant increases in
radiation doses or thermal stress to the public.or to bicta in the-
environment. :

For normal operating conditions, no environmental impact other than

as described in the Commission's Final Environmental Statement (FES)
for H. B. Robinson Steam Electric Plant, Unit 2, Docket ho. 50-261, :
dated April 1975, can be predicted for the proposed action. The staff's
calculated releases of radioactive effluents, both gaseous and liquid,
are based on expected radionuclide production and their release rates
to the environment. The estimates of radionuclide production and

their release rates are not significantly affected as the licensed
reactor power is uncnanged. Wo increase in the calculated release of
radioactive effluents is predicted. Consequently, no increases in
radiation doses to man or other biota are predicted.

3. Conclusion and Basis for ilegative Declaration

On the basis of the foregoing analysis, it is concluded that there
will be no environmental impact attributable to the proposed action
other than has already been predicted and described in the Commission's
FES for H. B. Robinson Steam Electric Plant, Unit 2. Having made this
conclusion, the Commission has further concluded that no -environmertal
impact statement for the proposed action need be prepared and that a
negative declaration to this effect is appropriate.




UNITED STATES KUCLEAR REGULATORY COi’ISSION

DOCKET NO. 50-261

CAROLINA POWER & LIGHT COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

Notice ié hereby given that the U. S. Nuclear Regulatory Commission
(the Commission) has ﬁssued Amendment No. 13-to Facility Operating License
No. DPR-23 dissued to Carolina Power & Light Company which revised Technical
_ Specifications for operation of the H. B. Robinson Unit 2, located in
Darlington County,Hartsville, South Carolina. The amendment is effective
~as of its date of issuance. . |

The amendment (1) revises the operating limits in the Technical
Specifications based upon an acceptable evaluation model that conforms td
the requirements of 10 CFR § 50.46, and (2)_terminates-restrictions imposed
on the facility by the Commission's December 27, 1974 Order for Modification
of License, and imposes instead, limitations established in accordance with
10 CFR & 50.46.

The application for amendment complies with the standards and requirements
of‘the Atomic Energy Act of 1854, as amended (the Act). and the Commission's
rules and regulations. The Commission has made appropriate findings'as_re-
quired by the Act and the Commission's rules and ﬁegu]ations in 10 CFR Chapter I,
which are set forth in the license amendmehf. Notice of Prbposed_lssuance of
Amendment to Facility Operating License in connection with this action was
published in the FEDERAL REGISTER on July 7, 1975 (40 F.R. 28509). No request
for a hearing or betitibn for leave to intervene was filed following notice

‘of.the proposed action.
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) UNITED STATES
~NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

SAFETY EVALUATION BY_THE QFFICE OF NUCLEAR REACTOR REGULATION
© SUPPORTING AMENDMENT N0.13 TO LfCENSE NO. DPR-23

. (CHANGE NO0.38TO TECHNICAL SPECIFICATIONS)

CAROLINA POWER & LIGHT COMPANY
H. B. ROBINSON STEAM ELECTRIC UNIT NO. 2

DOCKET NO. 50-261

Introduction:

By letter dated October 2, 1974 as supplemented March 14, April 18, June 20,
and July 24, 1975, Carolina Power & Light Company requested changes to the
Technical Specifications appended to Facility Operating License DPR-23 for
the H. B. Robinson Steam Electric Plant Unit No. 2. The purpose of the re-
quest is to revise portions of the Technical Specifications related to the

-emergency core cooling system (ECCS). These revisions are based on the

licensee’s reevaluation of the ECCS performance.

On Detember'27, 1974, tﬁe Atomic Energy Commission issuéd an Order for

Modification of License (1) implementing the requirements of 10 CFR 50.46,
"Acceptance Criteria and Emergency Core Cooling Systems for Light Water.

‘Nuclear Power Reactors". One of the requirements of the Order was that

the licensee shall submit a reevaluation of ECCS cooling performance cal-

culated in accordance with an acceptable evaluation model which conforms
~with the provisions of 10 CFR Part 50, Section 50.46.. The Order also re-

quired that the evaluation shall be accompanied by such proposed changes

in Technical Specifications or license amendment as may be necessary to
implement the evaluation results. As required by our Order of December 27,
1924, Carolina Power & Light Company (CP&L) has submitted the ECCS re-
evaluation and related Technical Specifications which are applicable to the
present Robinson-2 core {(cycle 3). '

The March 14, 1975 correspondence forwarded the ECCS reevaluation using the
approved Westinghouse evaluation model of December 25, 1974 and.covered the
required spectrum of large pipe breaks for the Robinson plant. This

reevaluation was supplemented in a letter dated July .24, 1975 in which one
calculation was resubmitted using the approved March 15, 1975 change to the
Westinghouse evaluation model. The Tlatter calculation included an upgraded

- steam cooling model. The correspondence of April 18, 1975 forwarded the

Robinson submittal addressing the effects of boron precipitation on the
Tong-term core cooling capability following a loss-of-coolant accident (LOCA).
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This submittal adopted the generic report (2) on this subject by Westinghouse -

and provided justification for and information on the Robinson-2 procedures
to adequately initiate such cooling following a LOCA. The correspondence

of June 20, 1975 proposed requirements for monitoring the incore peaking
factor established by the ECCS reevaluation. The correspondence of July 24,
1975 also provided information concerning submerged valve motors within
containment, single failure or operator error which could cause any manually
controlled, electrically operated valve to move to a position that could
adversely affect the ECCS, and justification of the limiting fuel region
utilized in the LOCA analysis. '

Evaluation:

The background of the NRC staff review of the Westinghouse ECCS models and
their application to H. B. Robinson Unit 2 is described in the staff's
Safety Evaluation Report (SER) for Robinson dated December 27, 1974 issued
in connection with the Order. The bases for acceptance of the principal
portions of the evaluation model are set forth in the staff's Status Report(3)
of October 1974, the Supplement(4) to the Status Report of November 1974
{referenced in the December 27, 1974 .SER) and a staff review(5) dated
April 22, 1975 of the change to the model. The December 27, 1974 SER also
describes the various changes required in the earlier evaluation model.
Together, the December 27, 1974 SER, the Status Report and Supplement,

and the staff review of April 22, 1975 describe an acceptable ECCS
evaluation model and the.basis for the staff's acceptance of the model.
The Robinson ECCS.evaluation conforms to the accepted model.

The Ticensee has submitted LOCA analyses that address. both small and major
reactor coolant system pipe ruptures. The small break LOCA incorporated the
previously acceptable submittal of October 2, 1974. A three break spectrum,
specific for H. B. Robinson, was submitted and an applicable generic plant
sensitivity study was referenced in conformity with the break spectrum
requirements of 10 CFR 50.46(a).

The analyses identified the worst break size as the 0.4 double-ended cold
leg guillotine break with a calculated peak clad temperature of 2200CF;
this is acceptable as specified in 10 CFR Part 50, Section 50.46(b). In
addition, the calculated maximum local metal/water reaction of 9.6% and
total core wide metal/water reaction of less than 0.3% are well below the
allowable limits of 17% and 1%, respectively. These results are for region
5 (cycle 3) fuel which was identified as the limiting fuel in the core.

These analyses assumed that there was a coincident loss of offsite power

at the initiation of the LOCA, which would result in pump speed coastdown.

A sensitivity analysis was presented for the Timiting LOCA with no loss of
offsite power. The results showed that the loss of offsite power which

was assumed in the analyses is more conservative. The analysis was presented
for three loop operation only, hence, the reactor will not be allowed to
operate with one or more idle loops. : ’
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Our review of plant4specific assumptions regarding the Robinson analysis
included the areas of containment pressure, single failure criterion,
long term boron concentrat1on bu11dup, and power distribution control and
m0n1tor1ng.

A. ECCS Conta1nment Pressure Eva]uat1on

The ECCS containment pressure calculations for Rob1nson Un1t 2 were done
using the Westinghouse ECCS evaluation model. We requ1red however, that
justification of the plant-dependent input parameters used in the analysis
be submitted for our review.

This information was submitted for H. B. Robinson, Unit 2 by letter dated
December 4, 1974, Carolina Power & Light-has reevaluated the containment
net-free vo]ume, the passive heat sinks, and operation of the containment
heat removal systems with regard to the conservatism for ECCS analysis.
This evaluation was based on measurements within the containment and

from as-built drawings to which additional margin was added. The
containment heat removal systems were assumed to operate at their maximum
capacities and minimum operational values for the spray water and service
water temperatures were- assumed.

We have reviewed the plant-dependent information used for the ECCS
containment pressure analysis for H. B. Robinson, Unit 2 and concluded

that the values used are conservative. .Therefore, the containment pressures
were calculated in accordance with the requirements of Appendix K to 10 CFR °
Part 50 of the Commission's regulations.

B. Single Failure Criterion

Appendix K to 10 CFR Part 50 of the Commission's regulations requires
that the combination of ECCS subsystems to be assumed operative shall

be those available after the most 1imiting single failure of ECCS
equipment has occurred. The worst single failure which would minimize
the emergency core cooling available to cool the core and provide maximum
containment cooling was identified by West1nghouse as the Toss of a Tow
pressure ECCS pump.

The review of the Robinson piping and instrumentation diagrams indicated
that the spurious actuation of specific electrically operated valves could
affect the failure modes and effects analysis. The following valves have
been identified as not satisfying the single failure criteria:
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Vélve No. Location | Initial
o ' _ ECCS Orientation

862 A/B* _RWST Line Open
863 A/B* RHR/SI Crossline Closed
864 A/B* RWST Line Open
865 A/B/C Accumulators | Open

- 866 A/B* ' Hot Leg Injection _ Closed
878 | SI Discharge Tie Open

* These valves must be actuated.to change position during long
term cooling. . :

CP&L has proposed to align the valves in their normal ECCS orientation and then

remove A. C. power at the motor control centers. The NRC staff has previously
concluded that deenergizing A. C. power to motor operated valves is an . =
acceptable procedure to preclude spurious actuation. However, the valves
denoted by asterisks in the above Tist must be actuated during the switchover
from the injection to recirculation phase (approximately 25 minutes after a
LOCA) or at the switchover to hot leg injection (18 hours). In order to
actuate these valves at various times after the LOCA would require personnel
to restore A. C. power at the motor control centers outside of the control
room. We have evaluated the time available for the operator to accomplish

. ‘the necessary manual actions for changeover from injection to recirculation

mode of operation. There are 15 minutes available to perform the manual
actuation operations involved in switchover which is in excess of the time

~-required to perform the actions. -

The Ticensee has committed to modifying his design to eliminate_operator
actions outside of the control room while precluding single failures that
would result in loss of cooling capability. The Ticensee has submitted(6)
modifications which will be mode at the end of the present fuel cycle. . The
proposed modifications are scheduled to be ready for cycle 4 operation which
will commence on or about December 1, 1975. Until such time that the required
modifications are completed, the following interim procedure 7) have been

institutgd. . :

1. Operating personnel on each shift will be specifically designated to
restore A. C. power at the motor control centers to MOV 862 A/B,
863 A/B, and 864 A/B. These personnel are not to be considered
available for other duties foltowing a LOCA until the successful com-
pletion of switchover to the recirculation mode of ECCS operation.

2. In the event of a LOCA, these personnel will be dispatched immediately
from the control room to the motor control centers. Power will be
restored to these valves at the instruction of the control room
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following the actuation of the RWST Tow level alarm in the sequence specified
in the emergency operating procedures. Communication systems will be pro-
vided between the control room and the assigned operating personnel. '

In addition, the licensee has identified two air operated valves in the RHR
discharge 1ine (valves 605 and 758) which will be locked into the closed
position during power operation. As a result, the air supply to these valves .
will be shut off during normal operation.

We have reviewed the analysis of the ECCS performance and conclude that single:
failure criteria has been adequately considered and that the ECCS with control

procedures as adopted are acceptable.

C. Long Term Boron Concentration Buildup

The licensee has submitted the emergency operating procedures proposed
for the long term post LOCA core cooling period and has stated that

- these procedures will prevent excessive concentrations of boron in the .
reactor vessel.  The procedures were supported by a Westinghouse analysis(2),

We have reviewed the proposed emergency procedures and the referenced
analysis and concluded that the existing ECCS can be operated in a manner
that will prevent excessive boric acid concentration from occurring. '

The initial cold leg injection period has been modified from the
originally proposed 20 hours . to 18 hours. Following the initial 18
hour. cold-leg-injection period, the licensee has agreed to utilize
the following acceptable precedures:

1. simultaneous hot and cold let injection, or if one RHR pump
is not operable, _

2. alternate hot and cold leg injection, using sufficiently short
time periods between change-overs to prevent excessive boric
acid buildup in the core region.

CP&L has modified their original long term cooling procedures to specify
that motor-operated valves 866A and 866B in the safety injection (S1)
pump discharge line to the hot legs and motor-operated valves 750 and
751 in ‘the hot leg suction line be opened within 2 hours following a

" LOCA even though hot leg injection will not be required for 18 hours.
CP&L has changed their procedures so that these valves can be opened
within 2 hours because the valve motor operators have been proven by
test to be operable only for periods up to 2 hours in a post-LOCA
environment. Valves 866A and 866B are locked in the closed position
during normal operation so that a safety injection pump initiation
signal will not initiate hot 9 injection. Prior to opening valves
866A, 866B, 750 and 751, following a LOCA, valve 869 in the hot leg
injection header and valve 743 in the RHR supply line will be closed.
Closing valves 869 and 743 will prevent premature hot leg injection
and since these valves are located outside containment the valve
‘position can be visually verified. When hot leg injection is required
(18 hours), it can be initiated through the normal path using valve 869
or through an alternate 1ine using a backup procedure.




Operation in accordance with the above described procedures will.brevent

~ excessive boric acid concentration from occurring and is acceptable.

" Power Distribution Control and Monitoring

The value of the total peaking factor for the Robinson Plant which maintains
peak clad temperature 1imits in the LOCA analysis is 2.30. The licensee has
proposed to employ the constant axial offset control (CAOC) method of power
distribution control and monitoring to ensure that the peaking factor does
not exceed 2.30 in normal operation of the power/plant. CAOC 1imits the
peaking factor by restricting xenon redistribution during power changes.
This. will prevent adverse.xenon distributions and resultant axial

power distributions which could reduce margins to DNB limits during
anticipated transients. ' : :

The licensee has been using his movable incore instrumentation to
monitor the power distribution with the axial power distribution
monitoring system (APDMS). Although the APDMS is an effective method
for monitoring of the peaking factor, it does not provide the control
features of CAOC which also maintains DNB margins. '

The generic Westinghouse CAQOC ana]ysis(g) justifies a peaking

factor limit of 2.32.. Normally supplemental. peaking factor monitoring
is required to justify a lower peaking -factor. However, the generic
analysis supports a substantially lower peaking factor towards the

end of a reactor cycle for operation without part length control rods.
Since the Robinson Technical Specifications prohibit the use of part
length control rods, and this is a reload cycle, the generic analysis
supports a peaking factor of 2.30 for the remaining portion of Cycle 3..

The Technical Spécifications submitted by CP&. have been modified to
reflect NRC standardized wording for this section. CP&L has concurred
with these wording changes.

We therefore conclude use of CAOC in Robinson will provide increased
safety margin and is acceptable. The licensee has .agreed to install two
alarms to warn against (1) deviation from the required +5% flux difference
control band at power levels above 90% of rated power, and (2) deviation

- from the one hour limit that the flux difference may exceed the +5% control

band at power levels at or below 90% of rated power. These alarms are
similar to alarms required of other utilities utilizing CAOC for power
distribution control. CP&L has been advised that operation until

December 1, 1975 without the alarms will be permissible after which time
such alarms will be required in conjunction with the use of the CAOC method
of power distribution control. This deadline has been included in the
Technical Specifications. .

Also included in this change are proposed modifications that add additional
conservatisms to the 1imits on power ramp rate: These Timits were sub-
mitted based on discussions with NRC personnel and are intended to prevent
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fuel-clad mechanical interaction failures. These ramp rates are .consistent

with the vendor recommendations and have been raviewed by the NRC staff and
found acceptable. ‘

Summary:

The licensee has subm1tted a reevaluation of the ECCS éoo]ing performance for .
the H. B. Robinson Steam Electr1c Unit No. 2. We have reviewed the reanalysis
and have concluded: '

(1) The evaluation has been performed wholly in conformance with the require-
ments of Append1x K to 10 CFR 50 Section 50.46.

(2) ECCS cooling performance for H. B. Robinson Unit 2 will conform to the
peak clad temperature, maximum oxidation, and hydrogen generation criteria
of 10 CFR 50.46(b). ,

‘In add1tion, we have.concluded that

(1) ECCS coo11ng performance will be adequate despite any postu]ated failure
of any single component. _ :

(2) Adequate systems and procedures exist to provide reasonable assurance
that boron prec1p1tat1on will not occur within the reactor vesse]

(3) Adequate precedures exist to provide reasonable assurance that the peaking
factor limit of 2.3 (at 2300 MWt) will not be exceeded.

Conclusion:

We have concluded, based on the considerations discussed 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 compliance with the Commission's regulations and the
jssuance of this amendment will not be inimical to the common defense and
security or to the health and safety of the public.

|
i

Dated:
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UNITED STATES NUCLEAR REGULATORY COH*ISSION .

DOCKET NO. 50-261

CAROLINA POWER & LIGHT.COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
‘ OPERATING LICENSE

Notice is hereby given that the U. S. Nuclear Regulatory Commission
(the Commission) has fssued Amendment No. 13 to Facility Operating License
No. DPR-23 issued to Carolina Power & Light Company which revised Technical
. Specifications for operation of the H.'B.,Rbbinson'Unit_Z, located in
Darlingtoh County,Hartsvi]]e, South Carolina. The amendment is effective
as of its date of issuance. _ |
| The amendment (1) revises the operating limits in the Technical
Specifications based upon an acceptable evaluation model that conforms to
the requirements of 10 CFR § 50.46, and (2)}terminates'restrictidns imposed
on the facility by the Commiﬁsion's December 27, 1974 Order for Modification
of License, and imposes instead, limitations established in accordance with
10 CFR § 50.46.

The application for amendment complies with the standards and requirements
of the Atomic Energy Act of 1954, as amendéd (the Act);fand the Commission's
rules and fegu1ations. The Commission hés made appfopriate findings as re-
quired by the Act and the Commission's rules and regulations in 10 CFR Chapter I,
which are set forth in the license amendmehf. Notice of Proposed Issuance of
Amendment to Facility Operating License in connection with this action was
published in the FEDERAL REGISTER on July 7, 1975 (40 F.R. 285b9). No request
for a hearing or pgtitidn for leave to intervene was filed following notice

ofAthé proposed action.




