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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CAROLINA POWER AND LIGHT COMPANY

DOCKET NO. 50-261

H. B. ROBINSON UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendmént No. 42
License No. DPR-23

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

A. The application for amendment by Carolina Power and Light
Company (the licensee) dated December 22, 1977, 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 I3

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 (i)
that such activities will be conducted in compliance with
the Commission's regulations;

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; 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 satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 3.B. of Facility Operating License No.
DPR-23 is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and
B, as revised through Amendment No. 42 , are hereby incor-
porated in the license. The licensee shall operate the
facility in accordance with the Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION
a 4{%&

A. Schwencer, Chief
Operating Reactors Branch #1
Division of Operatling Reactors

" Attachment:
Changes to the
Technical Specifications

Date of Issuance: September 14, 1979
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ATTACHMENT TO LICENSE AMENDMENT NO. 42

FACILITY OPERATING LICENSE NO. DPR-23

DOCKET NO. 50-261

Replace the following pages of the Appendix A Technical Specifications
with the enclosed pages. The revised pages are jdentified by Amend-
ment Number and conitain vertical lines indicating the area of change.

Remove Insert
3.1-1 3.1-1
3.1-4 3.1-4
3.1-5 3.1-5
3.1-6 3.1-6
3.1-7 3.1-7
3.1-8 3.1-8
3.3-5 3.3-5
4.1-6 4.1-6
4.1-10 4.1-10
6.9-8 6.9-8



3.0 ' LIMITING CONDITIONS FOR OPEPATION
3.1 REACTOR COOLANT SYSTEM

Applicability
Applies to the operatiﬁg status of the Reactor Coolant System{

Objective

To specify those Reactor Coolant System conditions which must be met to

assure safe reactor operation.

Specification

3.1.1 Overational Cowponents

3.1.1.1.. Coclant Pumps

a. At least ome reactor coolant pump or the Residual Eeat
" Removal System shall be in operatiom when a reduction

{s made in the boron concentration of the reactor coolant.

5. When the reactor is critical, except for specizl low power
tests during initial start-up testing, at least one
reactor coolant pump shall be in operaticum.

e. Reactor power shall not exceed 10% rated power unless

at least two reactor coolant pumps are in operatiocm.

d. Reactor pcwer shall not exceed 43% of rated power with
only two pumps ia operationm.

e. A reactor coolant pump may be started (or jogged) only
if there is a steam bubble in the pressurizer or the
steam generator temperature is no higher than 50°F higher

than the temperature‘df the reactor coolant system.
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3.1.2

3.1.2.1

Eeatup and Coolddvn

The reactor coolant pressure and the system heatup and_coolddvn

rates (with the exceptiom of the pressurizer) shall be limited
{n accordance with Figure 3.1-1 and Figure 3.1-2, and are as

follows: . : ,

Over the temperature range frca cold shutdown to hot
operating conditions, the heatup rza“e shall not exceed

60°F/hr. in any one hour.

Allavable combinations of pressure and temperature for a
specific cooldcown rate are below and to the right of the
14mit linmes for that rate as shown on Figure 3.1-2. Tais
rate shall not exceed 100°F/hr. in any ome hour. The limit
lines for cooling rates betwe=n those shown in Figure 3.1-2

may be obtained by interpclat.on. s

Primary system hydrostatic le:zk tests may be performed as
necessary, provided the temperature limization as noted on
Figure 3.1-1 is not violated. Maximm hydrostatic test

pressure should remain below 2350 psia.

The overpressure protection system shall be operable
whenever the RCS temperature is below 350°F and not
vented to the containment. One PORV may be inoperable
for seven days. If the inoperable PORV has not been
returned to service within 7 days, or if at any time
both PORVs become inoperable, then one of the following

actions should be completed within 12 hours:

1. Cooldown and depressurize the RCS or

2. Heatup the RCS to above 3500F.

Operation of the OVerpressure protection system to
relieve a pressure transient must be reported as required

in Section 6.9.3.
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3;1.5.2. The secondary side of the steam generator Tust aot be sressurized
above 200 psig if the temperature cf the vessel is belcw 70°F.
; . o ]
3.1.2.3 The pressurizer shall neither exceed a zaxizmum heatup rate of 100 F/hri
nor a cooldown rate of ZOOQF/hr. The spray shall not pe used if the

temperature difference between the pressurizer and the spray fluid

‘a0
is greater than 320°F.

3.1.2.4 Figures 3.1-1 and 2.1-2 shall be updated periodically in accord-
' ance with the following criteria and prccedures before the |
calculated exposure of the vessel exceeds the exposure for which

the figures apply.

a. At least 60 days before the end of the integrated power
period for which Figures 3.1-1 and 3.1-2 apply, the limit
lines on the figures shall be updated for a mew integrated
power period utilizing methods derived from the ASME
Boiler and Pressure Vessel Code, Section III, Summer 1972
Addenda, Non-Mandatory Appendix:G. These lizit lines shall

reflect any changes in predicted vessel neutron fluence

over the integrated power period or changes resulting from

the irradiation specimen measurement program.

b. The results of the examinations of the irradfation
' specimens and the upaated heatup and cooldown curvez
shall be reported to the Commissicm within 90 days - <
completion of the examinatioms.

Basis

The ability of the large steel pressure vessel that ccntains the reactor
core and its primary coolant to resist fracture ccnstitutes aa izportant .
factor ia ensuring safety ia the nuclear industry. The bel:lZfne regioca

of the reactor pressure vessel is the most critical regicn of the vessel
because it 1s subjected to neutrcn bombardment. The overall eifects of

fast neutron irradiation on the mechanical properties of low allcy
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fersitic pressure vessel steels such as ASTM A302 Grade B parent material
of the H. B. Robinson Unit No. 2 reactor prassure vessel are well docu-
mented in the 14{terature. Generally, low alloy ferritic zmatevrials show

an {ncrease in hardness and other streagth proverties a=d a decrease In
ductility under certain‘conditions of irradiation. In pressurc vessel
matertal, the most serious mechanical property change is the reduction

in the upper shelf Impact strength. Accompanying the decrease in Impact
strength is an increase in the temperature for the transitica frem brittle

to ductile fracture.

A method for guarding against fast {racture in reactor pressure vessels

has been presenﬁed in Appendix G, "Protection Against Non-Ductile Failuré,“
to Section III of the ASME Boiler and Pressure Ves;el Code. The method
‘utilizes fracture mechanics concepts and is based on the reference

nil-duc%il;ty temperature, RINDT'

RINDT is defined as the greater of: 1) the drop,weigEt nil-ductilicy
transition temperature (NDTT per ASTM E-208) or 2) the temperature 60°F
less than the 50 ft-1b (and 35 =mils lateral expansion) temperature as
determined from Charpy specimens oriented in a direction normal to the
major working direction of the material. The RINDT of a given material
{s used to index that materiazl to a reference stress Iintensity factor
curve (KTR curve) which appears in Appendix G of the ASME Code. The KIR
curve is a lower bound of dymamic, crack arrest, and static fracture
toughness results obtained from several heats of pressure vessel'steel.
When a given material is indexed‘to thevKIR cgrve,.allowable stress
intensity factors can be obtained for this material as a fumction of
temperature. Allowable operating limits can them be determined utilizing

these allowable stress intensity factors.

The value of RINDT' and in turn the operating ligits cf zuclear power plant;,
can be adjusted to account for the effects of radiation om the reactor

vessel material properties. The radiation embrittlement or changes in
nechanical properties of a)given Teactor pressure vessel still can be moni-
tored by a surveillance progTzm such as the Carolina Zower & Light Company,

. H..3. Robiason Tnit No. 2 Reactor Vessel Radiatiom Suzveillance Program(l)
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wvhere a surveillance capsule is periodically removed from the operating
‘suclear reactor and the encapsulated specimens tested. The iacrease in
tbe Charpy V-notch 50 ft-1lb temperature (A RINDT) due to f{rradiation is
added to the original RT \DT
aent. This adjusted R*VDT (RIWDT initial + R VDT> {s utilized to incdex

to adjust the RTVDT for radiaticn embrittle-

the material to the KIR curve and in turn to set operating 1iaits for
the nuclear pecwer plant which take into acccunt the effects of irradia-
tionm on the reacZor vessel materials. Allowable pressure-tenpe:ztu:e

relationskips for various heatup and cooldown rates are calculated

using zethods (2) derived from Appendix G to Section IIT of the ASME
3oiler and Pressure Vessel Code. The approach svwcifies thatc che
al.owable cotal stress iatemsicy Zactor (K ) at any tize during
hjeatup or cooldown cannot be greazer than tha: shown cn cthe KLR curve
in Appendix G for the metal temperature at that tize. Turtherzore,
the approach applies an explicit safery factor of 2.0 on the stTess

intensizy factor induced by pressure gradients.

Tellowing the gemerationm of pressure—cempelaturs cuzves Sor both the
steady state and finite heacup Tate sizuations, the 3$izmal limd:c curves
are procduced in the following fashiom. First, a compositze curve 1s
constuc-ed based cn a poinc-dby-poiat compariscn of the steady state
and finicze heatup Tate data. At any given tamperature, the allowable
pressure is taken Co be the lesser of the two values taken fron che
curvés under consideraticm. The composite curve is then adjusced

o allow for possible erTors ia the pressure and tamperarture

sensizg izstruments.

The use of the composite curve i{s mandatory ia secting heatup limizacions
hecause it is possible for ccanditioms o exist such thar over the course

of zhe heatup ramp the concToiling amalysis switches £rcm che 0.0, o the
7.D. loecatica; and the pressuce limit musc, at 2ll cimes, be based on the
~0st conservative case. <The cooldcwn analysis proceeds iIn the sace fashion
as ==at for heatup, with the exception ehar the ccmcTollizg leccaticen is
always az the I1.D. posicicm. The cher—al gradieats induced duTiz

cooléewn tand to prccuce temsila stTesses at the I.D. locazioca azd
ccmpressivé sc—esses at the 0.D. positicm. Thus, cze I.D. flavw is

elearly the worst case.
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As {n zhe case of heatup, allowable pressure tecperature relszticas are
generated for both steady state and finite cooldewn rate situatioms.
Cozposite limi: curves are then coastruczed for each cooldown rate of
ilacerest. Again adjustments are made to account for prassure and

temperature instrmentation ervor.

The overpressure protection system consists of two operable pressurizer
Power Operated Relief Valves (PORV's) connected to the_statibn instrument

air system, a backup nitrogen supply, and associated clectronics.

efarences:

: S.Z. Yanichks, "Caroliz=a Power & Ligh: Company, . 3. 2obizmscm Teic
No. 2 Reac:zor Vessel Radiation Surveillance Progzam, "Westiaghcouse

Nuclear Znerzy Systezms - WCAP=-7373 (Januarw, 1570)
. Nerris, "Reaczor Vessel Materiazl Susveillzmce Prsgoam for 3. 3.
ch

z. 3.
Rebinson UTafs ¥o. 2, Analysis of Capsule V,"Socuctawest Resear
Zastizure - FTizal Reporz SWRI Projecs Yo. 02-4397.
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3.3.1.3

3.3.2

3.3.2.1

Whenithe reactor is in the hot shutdown condition, the require-
ments of 3.3.1.1 and 3.3.1.2 shall be met. Except that the
accumulators may be isolated, and in addition, any one ccmponent
as defined in 3.3.1.2 may be inoperable for a period equal to
the time period specified in the subparagraphs of 3.3.1.2 plus
48 hours, after which the plant shall be plac:ﬂ in the cold
shutdoun condition utilizing normal operating procedureé.

The safety injection pump power supply breakers must be racked
out when the reactor coolant system temperature is below 3500F

and the system is not vented to containment atmosphere.

Containment Coocling and Todine Removal Svstems

The reactor shall not be made critical, except for low tempera-

ture physics tests, unless ths following conditifons are met:

a. The spray additive tank contains not less "than 2505 gallons
' of solution with a sodium nydroxide conc:ntration of not
less than 30% by weight.

b. Two containmenmt spray pumps are operable.

c. Four fan coocler units are operable.

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

e. The system which automatically iniciates the scdium

bydroxide additiocm to the containment spray simulctanecusly

to the actuation of the containment spray is operable.
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startup

TABLE 4.1-1 (Contlinued)

Callbrate Test
R N.A.
R R
R N.A.
R M
R M
R M
N.A. M(1)
R M
R - R
N.A. M
R M
Monthly
Quarterly

(1)

Remarks

During hot shutdown and power
operations. When periods of
reactor cold shutdown and re-
fueling extend thls interval
beyond one month, the test
shall be performed prior to
startup.

Prior to each startup 1f not done previous week
Fach Refueling Shutdown

Channel Description Check
21. Contalument Sump Level N.A.
22. Turbine Trlp Set Point¥* N.A..
2}. Accumulator Leval and Pressure S
24, Steam Generator Pregsure S
25. Turhine Flrst Stage Pressure S
26. ‘&nergency Plant Portable M
Survey Instruments
27. loglc Channel Testing N.A.
28. Turbline Overspeed Protection N.A.
Trip Channel (Electrical)
29. A Kv Frequency N.A.
30. Coutrol Rod Drive Trip Breakers N.A.
31, Overpressure Protection System N.A,
*kStop valve closure or low Ell fluid pressure
5 - Each Shift M -
D - Dbafly ‘ Q -
W - Weekly X 4 -
B/W - Eyery two weeks R -
AR - After each refueling N.A, -

- Not applicable




f.

Fuel Inspection

Inservice Ipspection

Containmeat Sarcple
Teadon Surveillance

Post-operational '
Contairr-ent Structural
Test ’

Fire Protection System

Overpressure Protection
System Operation

2'1

4.2

4.4

4.4

3.14

3.1.2.1e °

5.9-8

Upon cccpletiona of the
inspecrcion at seconé and
third refuelizg cutages

After five years of
operation

Upon coc=pleticn of the
dnspection 2t 5 and 25
yeers of operztioa

Upca cozpletion of the
test at 3 and 20 years
of cperation

As specified by limiring
condition for operationm.

Within 30 days of operation.

~ Amendment No. 42



13.

14.

16.

TABLE 4.1-3 (Continued)

Check

Turbine Inspection Visual, Magnaflux

Fans and
Associated Char-
coal and Absolute
Filters for Con-
trél Room and

" Residual Heat

Removal
Compartments

Isolation Seal
Water System

Overpressure
Protection
System

*NA - Net applicable

and Die Penetrant

Fans functioaning.
Charcoal and
absolute filter
efficiencies
checked >997

for lodine and
0.3 Micron
Particulate.

DOP Test on
absolute filters.
Freon Test on
Charcoal Filter
Units

Functioning

Functioning

4.1-10

Maximum
Time
Between
Freauency Tests
Every five years 6 years
Each refueling shutdown NA
Each refueling shutdown NA

L]

Each refueling shutdown NA
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