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The Commission has issued the enclosed Amendments No. 6 to Facility
Licenses No. DPR-32 and DPR-37 for the Surry Power Station, Units 1
and 2. The amendments include Change No. 21 to your Technical Speci-
fications for each license and are in response to your request dated
March 12, 1975, as supplemented April 92, 1975.

The amendments revise the provisions in the Technical Specifications
relating to the replacement of 84 of 157 fuel assemblies in the reactor
core, constituting refueling of the core for second cycle operation

of Unit 2. Since the technical specifications related to emergency
core cooling system Final Acceptance Criteria for Surry Units 1 and

2 have not yet been approved, the amendments do not permit operation

at power levels above those required for low power physics tests.

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

Sincerely,

Original mgnedbﬂ]
R. A. Purple li

Robert A. Purple, Chief
Operating Reactors Branch #1
Division of Reactor Licensing
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1. Amendment No. 6 to DPR-32
2. Amendment No. 6 to DPR-37
3. Safety Evaluation

4., PFederal Register Notice

N
.

)\

cc w/enclosures: See next page

- _ SEE PREVIQUS YELLOW FOR OTHER_ CONCURRENCES
orrice> | RL:ORB-1 RL:ORB-1 RL:DIR b o
X omaws> | MFairtile | RAPurple AGiambusso | o e
DATEZ > 6/ /75 6/ /75 6/ /75 ...........

Form AEC-318 (Rev. 9-53) AECM 0240 ¥ Ui 85 GOVERNMENT PRINTING OFFICH! 1974-826-166



DISTRIBUTION
Docket Files

NRC PDRs
Docket Nos. 50-280 g;;gi EZEding
and 50-281 JRBuchanan
TBAber lathy
usso
L oller
Virginia Electric § Power Company JCarter
ATTN: Mr. Stanley Ragone SVarga
Senior Vice President RAPurple
Post Office Box 26666 MBFaritile
Richmond, Virginia 23261 SMSheppard
SKari
Gentlemen: ACRS(14])

The Commission has issued the enclosed Amendmefts No. 6 to Facility
Licenses No. DPR-32 and DPR-37 for the Surryower Station, Units 1
and 2. The amendments include Change No. to your Technical Speci-
fications for each license and are in resfonse to your request dated
March 12, 1975, as supplemented April 9/1975.

The amendments revise the provisions/in the Technical Specifications
relating to the replacement of 84 157 fuel assemblies in the
reactor core, constituting refueldng of the core.for second cycle
operation of Unit 2.

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

Sincerely,

Robert A, Purple, Chief
Operating Reactors Branch #1
Division of Reactor Licensing

/ OTSE(3).
1. Amepfiment No. 6 to DPR-32 Sgige
2. £ ndment No. 6 to DPR~37 BJonesC4L
3. Safety Evalustion JMcGough'
4, TPederal Register Notice JSaltzman
BSch 15
cc w/enclosures: ng??§§§ X
See next page CHebrOn'
AESteen
orrice> [RL:ORB#1 TR AD/RS W gg&& s RLIOR.. 4P Rm
SURNAME 3> MBFalrtlle dc MQ}§ ‘ KRGQllQII-.. AG | a busso
awren 18/6/75 YIB T 6/§/75 6/ /75\0°%, 61.7/75 600115

Form AEC-318 (Rev. 9-53) AECM 0240

* U. S. GOVERNMENT PRINTING OFFICE? 1974.526.168



e’

Virg;nia Electric & Power Company

cc w/enclosures:

Michael W. Maupin, Esquire
Hunton, Williams, Gay & Gibson
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VIRGINIA ELECTRIC & POWER COMPANY

DOCKET NO. 50-280

SURRY POWER STATION UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 6
License No. DPR-32

1. The Nuclear Regulatory Commission (the Commission} having found that:.

A. The application for amendment by Virginia Electric & Power
Company (the licensee) dated March 12, 1975, as supplemented
April 9, 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
Specifications as indicated in the attachment to this license
amendment and Paragraph 3.B of Facility License No. DPR-32 is
hereby amended to read as follows:

OFFICE P

SURNAME &

DATED>
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"3.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. 21.%

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

Attachment:
Change No. 21

FOR THE NUCLEAR REGULATORY COMMISSION

A. Giambusso, Director
Division of Reactor Licensing
0ffice of Nuclear Reactor Regulation

to the

Technical Specifications

Date of Issuance: Wl 10 BB/

OFFICE 3~

SURNAME 3

DATE 3
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ATTACHMENT TO LICENSE AMENDMENT NO. 6

CHANGE NO, 21 TO THE TECHNICAL SPECIFICATIONS

FACILITY OPERATING LICENSE NO. DPR-32

DOCKET NO, 50-280

Revise Appendix A as follows:
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T8 2.1-1

2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMIT, REACTOR CORE.

Applicability

Applies to the limiting combinations of thermal power, Reactor Coolant System

pressure, coolant temperature and coolant flow when a reactor is critical.
Objective
To maintain the integrity of the fuel cladding.

Specification

A, The combination ofAreactor thermal power level, coolant pressure, and
coolant temperature shall not:

1. Exceed the limits shown in TS Figure 2.1~1 when full flow from
three reactor coolant pumps exist.

2. Exceed the limits shown in TS Figure 2.1-2 when full flow from
two réactor coolant pumps exist and the reactor coolant loop
stop valves in the non-operating loop are open.

3. Exceed the limits shown in TS Figufe 2.1-3 when full flow from

two reactor coolant pumps exist and the reactor coolant loop

stop valves in the non-operating loup are closed.

auN 1 0 1975




TS 2.1-2

4, The reactor thenﬁal power.level shall not exceed 118% of rated
power. R 4 : ‘

B. The safety limit is exceeded if the combination of Reactor Coolant
System average temperature and thermal power level is at any time
above tﬁe éppropriate pressure line in TS Figures 2.1-1, 2.1-2 or
2.1-3; or the core thermal power exceeds 118% of rated ﬁower.

C. The fuel residence time shall be limited to 26,000 effective full
power hours (EFPH) for Cycles 1 and 2 Bf Unit 1 and to 17,000 EFPH

for Cycles 1 and 2 of Unit 2.

D. Unit 2 shall not be operated at power levels exceeding those
required for low power physics tests until the Technical Specifications
for Unit 2 are changed to incorporate the Emergency Core Cooling Final

Acceptance Criteria.

Basis

To maintain the integrity of the fuel cladding and prevent fission product
release, it is necessary to prevent overheating of the cladding under all
operating conditions. This is accomplished by operating within the nucleate
boiling regime of heat transfer, wherein the heat transfer coefficient is very
large and the clad surface temperature is only a few degrees Fahrenheit above
the reactor coolant saturation temperature. The upper boundary of the nucleate
boiling regime is termed Departure From Nucleate Boiling (DNB) and at this point
there is a sharp reduction of the heat transfer coefficient, which would result
in high clad temperatures and the possibility of clad failure. DNB is not, how-
ever, an observable parameter during reactor operation. Therefore, the.obser;
vable parameters; thermal power, reactor coolant tempe?ature and pressure have
been related to DNB through the W-3 correlation. The W-3 DNB correlation has

been developed to predict the DNB flux and the location of DNB for axially

JUN 101375
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TS 2.1-3

uniform and non-uniform heat flux distributions. The local DNB heat flux ratio,
defined as the ratio of the heat flux that would cause DNB at a particular core
location to the actual heat fiux, is indicative of the margin to DNB. The
minimum value of the DNB ratio (DNBR) during steady state operation, normal
operational transients and anticipated transieﬁts, is limited to 1.30. A.DNBR
of 1.30 corresponds to a 95% probability at a 95% confidencé level that DNB will

not occur and is chosen as an appropriate margin to DNB for all operating

conditions.(l)

The curves of TS Figure Z.i—l which show the allowable power level decreasing
with increasing temperature at selected pressures for constant flow (three
loop operation) represent limits equal to, or more conservative than, the

loci of points of thermal power, coolant system average temperature, and
coblant system pressure for which the DNB ratio is équal to 1.30 or the
average enthalpy at the egit of the core is equal to the saturation value.

The area where clad iﬂtegrity is assured is below these lines. The tem-
perature limits are considerably more conservative than would be required

if they were based upon a minimum DNB ratio of 1.30 alone but are such that
the plant conditions required to violate the limits are precluded by the
self-actuated safety valves on the steam generators. The three loop operation
safety limit curve has been revised to allow for heat flux peaking effects due

to fuel densification.
The curves of TS Figures 2.1-2 and 2.1-3 which show the allowable power level

decreasing with increasing temperature at seiected pressures for constant

flow (two loop operation), represent limits equal to, or more conservative,
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TS 2.1-4

than the loci of points of thermal'power, coolant system average temperature,
and coolant system pressufe for which either the DNB ratio is equal to 1.30 or
the average enthalpy at the exit of the core is equal to the saturation
value. At low pressures or high temperatures the average enthalpy at the'
exit of the core reaches sgturation before the DNB ratio reaches 1.30 and;
thus, this arbitrary limit is conservative with respect to ﬁéintaining clad
integrity. The plant conditions required to violate these limits are preéluded
by the protection system and the self-actuated safety valves on the steam
generator. Upper limits of 70% power for loop stop valves open and 75% with
loop stop valves closed are shown to completely bound the area where clad
integrity is assured. These latter limits are arbitrary but camnot be reached
due to the Permissive 8 protection systcﬁ setpoint which will trip the reactor

on high nuclear flux when only two reactor coolant pumps are in service.

Operation with natural circulation or with only one loop in service is not
allowed since the plant is not designed for continuous operation with less

than two loops in service.

TS Figures 2.1-1 through 2.1-3 are based on a FEH of.1.55, a 1.55 cosine axial
flux shape and a DNB analysis as described in Section 4.3 of the report Fuel
Densification Sﬁrry Power Station, Unit 1 dated December 6, 1972 (including
the éffects of fuel densification). They also include an allowance for an

increase in the enthalpy rise hot channel factor based on the expression:

Fgﬁ = 1,55 (1 + 0.2 (1-P)) where P is fraction of rated power.

These hot channel factors are higher than those calculated at full power over

the range between that of all control rod assemblies fully withdrawn to

-
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maximum allowable control rod assembly insertionm. The control rod asseﬁbly
1nser£ion 1imits are covered by Specification 3.12. Adverse powef distribution
factors could occur at lowef power levels because additional control rod
assembliés are in the core; however, the control rod assembly insertion lipits
dict;ted by TS Figures 3.12-1A (Unit 1) and 3;12—1B (Unit 2) ensure that the

DNBR is always greater at partial power than at full power.

T?e Reactor Control and Protection System is designed to prevent any anti-
cipated combination of transient conditions for Reactor Coolant System temp-
erature, pressure and thermal power level that would result in a DNB ratio of
less than 1.30(3) based on steady state nominal operating power levels less

than or equal to 100%, steady state nominal operating Reactor Coolant System
average temperatures less than or equal to 574.4°F and a steady state nominal
operating pressure of 2235 psig. Allowances are maée in initial conditions
assumed for transient analyses for steady state errors of +2% in power, +4°F

in Reactor Coolant System average temperature and +30 psi in pressure. The
combined steady state errors result in the DNB ratio at the start of a transiept
Eeing 10 per cent less than the value at nominal full power operating conditions.
The steady state nominal operating parameters and allowances for steady state
errors given above are also applicable for two loop operation.except that the
steady state nominal operating power level is less than or equal to 60%.

The fuel overpower design limit is 118% of rated power. The overpower limit

criterion is that core power be prevented from reaching a value at which fuel

pellet melting would occur. The value of 118% power allows subsfantial margin

JUN 10 1975
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to this limiting criterion. Additional peaking factors to account for local .
peaking due to fuel rod axial gaps and reduction in fuel pellet stack length

have been included in the calculation of this limit.

The fuel residence time is limited to 26,000 EFPH for Cycles 1 and 2 of Unit 1
and to 17,000 EFPH for Cycles 1 and 2 of Unit 2 to assure no fuel clad

flattening will occur in the cores without prioxr review by the Regulatory Staff.

The limit on reactor operation to low power physics tests (paragraph 2.1.D)
is temporarily required until the provisions of the Emergency Core Cooling

System Final Acceptance Criteria can be incorporated into the Technical

Specifications.

References
(1) FSAR Section 3.4
(2) FSAR Section 3.3

(3) FSAR Section 14.2

JUN T 0175
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(b) High pressurizer pressure - <2385 psig.
(c) Low pressurizer pressure - >1860 psig
(@) Overtempe;ature AT
sTaaT (K, - K, (T - T 4+ K, @ - ) - £ (D)
where
AT = Indicated Af at rated thermal power, OF
T = Average coolant temﬁerature, OF
T' = 574.4°F
P = Pressurizer pressure, psig
P' = 2235 psig
K, = 1.12
K, = 0.01012 A for 3-loop operation

Ky = 0.000554

Kl = 0.951 ’ 1

K2 = 0.01012 for 2-loop operation with loop stop
Ky = 0.000554 valves open in inoperable loop

K, = 1.026

K2 = 0.01012 : for 2-loop operation with loop stop
K3 = 0.000554 valves closed in inoperable loop

AL = q, - qb, where q, and qb are the percent power in the top

and bottom halves of the core respectively, and qt.+ qp is
total core power in percent of rated power
f(A1)= fuhction of AI, percent of rated.core power as shown in
Figure 2.3-1
(e) Overpower AT

4T - X

6 (T - T') - £ (A1)

5

AT< AT (X, - K
© 4 - at

TS 2.3-2

21

4 21

21
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TS 2.3-3

where
AT, =.Indicated AT at rated thermal power, °F .
T = Average coolant temperature, o
_T' = Average coolant temperature measured at nominal conditions

and rated power, g

-~
n

A constant = 1.09
K5 = 0 for decreasing average temperature

A constant, for ihcreasing average temperature, 0.2 sec/°F I 21

~
o
it

0 for T < T'

0.00108 for T > T'
£(AI) as defined in (d) above,
(f) Low reactor coolant loop floQ - >90% of normal indicated loop
flow as measured at elbow taps in each loop
(g) Low reactor coolant pﬁmp motor frequencyf; >57.5 Hez
(h) Reactor coolant pump under voltage - >70% of normal voltage
3. Other reactor trip setting
(a) High pressurizer water level - <92% of span
(b) Low-low steam generaéor water level - >5% of narrow range
instrument span
(¢) Low steam generator water level - >15% of narrow range
'instrument span in coincidence with steam/feedwater
mismatch flow - <1.0x10® 1bs/hr |
(d; Turbine trip
(e) Safety injection = Trip settings for Safety Injection

are detailed in TS Section 3.7.
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TS 2.3-4

Protective instrumentation settings for reactor trip interlocks shall

[}

be as follows:

- 1.

Basis

The reactor trip on low pressurizer pressure, high pressurizer
level, turbine trip, and low reactor coolant flow for two or
moré loops shall be unblocked when power >10% of rated power.

The single loop loss of flow reactor trip shall be unblocked
when the power range nuclear flgx >50% of rated power. During
two loop operation with thetloop stop valves in the inactive
loop open, this blocking setpoint, established by Permissive

8, may be increased to 60% of rated power only after the
overtemperature AT setpoint is adjusted to the mandatory two

loop value. For two loop operation with the loop stop valves

of the inactive loop closed, Permissive 8'may be increased to

65% of rated power only after the overteﬁperatnre AT setpoint

is adjusted to the mandatory value for this condition.

The power ;ange high flux, low setpoint trip and the intermediate
range high flux, high setpoint trip shall be unblocked when power
<107 of rated power.

The source range high flux, high setpoint trip shall be unblocked

when the intermediate range nuclear flux is <5 X 10711 amperes.

The power range reactor trip low setpoint provides protection in the power

range for a power excursion beginning from .ow power. This trip value was

used in the safety analysis.(l) The intermediate range high flux, low setpoint

vy, MO
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TS 2.3-4

B. Protective instrumentation settings for reactor trip interlocks shall
be as follows: ‘

-1, The reactor trip on low pressurizer pressure, high pressurizer
level, turbine trip, and low reactor coolant flow for two or
moré loopsishall be unblocked when power >10% of rated power.

2. The single loop loss of flow reactor trip shall be unblocked
when the power range nuclear flux >50% of rated power. During
two loop operation with thevloop stop valves in the inactive
loop open, this blocking setpoint, established by Permissive
8, may be increased to 60% of rated power only after the
overtemperature AT setpoint is adjusted to the mandatory two
loop value. For two loop operation with the loop stop valves
of the inactive loop closed, Permissive 8'may be increased to
65% of rated power only after the overte&perature AT setpoint
is adjusted to the mandatory value for this condition.

3. The power gange high flux, low setpoint trip and the intermediate
range high flux, high setpoint trip shall be unblocked when power
<10% of rated power.

4. The source range high flux, high setpoint trip shall be unblocked

when the intermediate range nuclear flux is <5 X 10711 amperes.
Basis
The power range reactor trip low setpoint provides protection in the power

range for a power excursion beginning from .ow power. This ¢rip value was

used in the safety analysis.(l) The intermediate range high flux, low setpoint

el 4 "7
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and source range high flux, high setpoint trips provide additional protection
against uncontrolled startup excursions. As power level increases, during startup,

these trips are blocked to prevent unnecessary plant trips.

Thé high and low pressurizer pressure reactor trips limit tﬁe pressure range
in which reactor operation is permitted. The high pressurizer pressure reactor
trip is also a béckﬁp to the pressurizer code safety valves for overpressure
vprotection, and is therefore set lower thén the set pressure for these valves
(2485 psig). The low pressurizer pressure reactor trip also trips the reactor

(3)

in the unlikely event of a loss—of-coolant accident.

The overtemperature AT reactor trip provides core procéction against‘DNB

for all combinations of pressure, power, coolant temperature, and axial power
distribution, provided only that the transient is ;low with respect to piping
transit delays from ghe core to the temperature detectors (about 3 seconds),

and pressure is within the range between high and low pressure reactor trips.
With nornal axial power distribution, the reactor trip limit, with allowance !
for errors,(z) is always below the core safety limit as shown on TS Figure 2.1-1.
If axial peaks are greater than design, as indicated by the difference between
top and bottom power range nuclear detectors, the reactor trip limit is auto-

@) (5

matically reduced.
The overpower and overtemperature protection system setpoints have been
revised to include effects of fuel densification on core safety limits. The
.revised setpoints in the Technical Specifications will ensure that the

combination of power, temperature, and pressure will not exceed the révised
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TS 2.3-6

core safety limits as shown in Figures 2.1-1 through 2.1-3. The reactor j21
is prevented from reaching the overpower 1imit condition by action of the

nuclear overpower and overpower AT trips. The overpower limit criteria is

that core power be prevented from reaching a value af which fuel pellet

centerline melting would occur. The overpower protection system set points

.

include the effects of fuel densification.

In order to operate with a reactor coolant. loop out of service (two-loop

operation) and with the stop valves of the inactive loop either open or

closed, the overtemperature AT trip setpoint calculation has to be modified

by the adjustment of the variable Kl' This adjustment, based on limits of l 21
two-loop operation, provides sufficient.margin to DNB for the aforementioned
transients during two loop operation. The required adjustment and subsequent
mandatory calibrations are made in the protective s&stem racks by qualified
technicians* in the same manner as adjustments before initial startup and

normal calibrations for three-loop operation.

The overpower AT reactor trip prevents power demsity anywhere in the core froﬁ
exceeding 118% of design power density as discussed Section 7 and specified in
Section 14.2.2 of the FSAR and includes corrections for axial power distribution,
change in density and heat.cépacity of water with temperature, and dynamic com-
pensation for piping delays from the core to the loop temperature detectors. The

specified sefpoints meet this requirement and include allowance for instrument

(2)

errors.

*As used here, a qualified technician means a technician who meets the

requirements of ANS-3. He shall have a minimum of two years of working
experience in his speciality and at least one year of related technical
training.
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The low flow reactor trip protects the core agaiﬁst DNB in the event of a sudden
loss of power to one or m;re re;ctor coolant pumps. The setpoint specified is
consistent-with the value used in the accident analysis.(é) The underfrequency
reactor coolant pump trip protects against a decrease in flow caused by low

. electrical frequency: The specified setpoint assures a reactor :rip signal before

the low flow trip point 1s reached. -

Ehe hiéh pressurizer water level reactor trip protects the pressurizer safety valves
against water relief. Approximately 1154 ft3 of water corresponds to 92% of span.
The specified setpoint allows margin for instrument error(7) and transient level
overshoot beyond this trip setting so that the trip function prevents-the water
level from reaching the safety valves.

LB
'

The low-low steam generator water level reactor trip protects against loss of
feedwater flow accidents. The specified setpoint assures that there will be

sufficient water inventory in the steam generators at the time of trip to allow

(M

for starting delays for the Auxiliary Feedwater System.

The specified reactor trips are blocked at low power where they are not required
for protection and would otherwise interfere with normal unit operations. The
prescribed setpoint above which these trips are unblocked assures their availability

in the power range where needed.
Above 10% power, an automatic reactor trip will occur if two or more reactor

coolant pumps are lost. Above 50% power during three-loop operation, an automatic

reactor trip will occur if any pump is lost or de-energized. This latter trip

JUN 101978
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will prevent the minimum value of the DNBR from going below 1.30 during normal
operational transients and anticipated transients when only two loops are in
operation and the overtemﬁeréture AT trip setpoint is adjusted to the valve :
specified for three-loop operation. During two-loop operation with the loop stop

valves in the inactive loop open,Aand the overtemperature AT trip setpoint is
adjusted to the value specified for this condition, a reactér.trip at 607 power
will prevent the minimum value of DNBR from going below 1.30 during normal
yoperational transients and anticipatea transients when only two loops are in
operation. During two-loop operation with the inactive loop stop valves closed
and the overtemperature AT trip setpoint is adjusted to the value specified for
this condition, a reactor trip at 657 power will prevent the minimum DNBR from
going below 1.30 during normal operational transients and anticipated transients.
Although not necessary for core protection other re;ctor trips provide additional
protection. The steam/feedwater flow mismatch is coincidence with a low steam
generator water level is-designed for protection from a sudden loss of the reactor's
heat sink. Upon the actuation of the safety injection circuitry, the reactor is
tripped to decrease the severity of the accident condition. Upon turbine trip,

at greater than 10% power, the reactor is tripped to reduce the severity of the

ensuing transfent.

References

(1) FSAR Se;tion 14.2.1
(2) FSAR Section 14.2
(3) TSAR Section 14.5
(4) FSAR Section 7.2
(5) FSAR Section 3.2.2
(6) FSAR Section }4.2.9

(7) FSAR Section 7.2 i
: J}JN 10 ‘)97"
v o]



BANK POSITION (FRACTION INSERTED)

TS FIGURE 3.12-1B

MWD
goL (<4000 =77
0.8 — —=—= EOL (>4000 ﬁ@%}
% 3 MTU
7 0.2
1.0 | l l
0.0 0.2 0.4 0.6 - 0.8 1.0

FRACTION OF RATED POWER

¢

FIGURE 3.12?18 CONTROL BANK INSERTION LIMITS FOR NORMAL
3 Loor OPERATION-UNIT NO. 2

JUR 101975



FRACTION INSERTED

TS FIGURE 3.12-48

FIGURE 3.12-48
.CONTROL BANK INSERTION LIMITS
FOR 2 LOOP NORMAL OPERATION-UNIT NO.2

0.0.
v
A NBANK C
pd
0.2 ///
//‘
/)
BANK D
0.4 )
N
//
0.6.1 - ‘,/
o
0.8
1.0’ . ‘ .
0.0 0.2 0.4 0.6

FRACTION OF RATED POWER

JUN 16 1975



i

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENTS NO. 6 TO LICENSES NO. DPR-32 AND DPR-37

CHANGE NO. 21 TO TECHNICAL SPECIFICATIONS

VIRGINIA ELECTRIC § POWER COMPANY

SURRY POWER STATION UNITS 1 § 2

DOCKET NOS. 50-280 AND 50-281

Iintroduction

By a letter dated March 12, 1975, and supplemented by & letter dated
April 9, 1975, Virginia Electric & Power Company (the licensee) requested
changes to the Technical Specifications appended to Facility Operating
Licenses No. DPR-32 and DPR-37 for the Surry Power Station Units 1 and 2.
The purpose of the request is to revise the Surry 2 Technical Specifica-
tions as required to operate within the apporpriate fusl and core design
1imits during the second fuel cycle.

Discussion

The reloading of the core for fuel cycle Z will involve the replacement
of 84 of the 157 fuel assemblies in the core. The second cycle core
will consist of five regions of fuel: three that are carried over from
the first cycle, Regions 1, 2, and 3 and two that are fresh, Regions 4
and 4A. The fuel to be added to the core, with the exception of two
17x17 rod array demonstration assemblies, is not significantly different
in design or in operating characteristics from the original fuel it
replaces. The two 17x17 fuel assemblies are part of Region 4 and do
not affect reactor performance adversely relative to an all 15x15 fuel
assembly core (cycle 1 design). The rearrangement of fuel assemblies
in the reloaded core does affect core physics and thermal-hydraulic
calculations and, as a result, changes to the Technical Specifications
are required.
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EVALUATION

Nuclear Design

The second cycle core for Surry Unit 2 will involve the replacement of
84 of the 157 fuel assemblies in the core. Two of the 84 assemblies
will be 17x17 assemblies. These are designed to have the same nuclear
characteristics as the 15x15 fuel.

The licensee's evaluation of the second cycle for Unit 2 compares values

of kinetics parameters, fuel temperatures, and core limits with those

that were used in the Final Safety Analysis Report (FSAR). This evalua-
tion showed that the second cycle core kinetics and accident analysis
parameters are within the bounds or are conservative when compared to those
of the FSAR, with the exception of the maximum reactivity insertion rate
achievable during a startup from subcritical, the minimum boron concen-
tration for criticality for refueling, and the end of life full power
control rod ejection hot channel factor. These conditions were reanalyzed
by the licensee and are discussed under accident analysis.

Control rod insertion limits were established for three-loop and two-loop
operation to maintain the shutdown margin, power distribution limits,

and control rod ejection worth consistent with or more conservative than
the applicable accident analysis, and are acceptable.

We agree with the licensee and his fuel supplier, Westinghouse, in their
predictions of the nuclear characteristics of the second cycle for lnit 2,
and concur with the conclusion that the parameters used for accident
analyses are conservative.

Accident Analysis

As mentioned above, the Unit 2 second cycle nuclear design evaluation
indicated changes in three areas that required reevaluation of accidents.

1. The ecalculated maximum vreactivity insertion rate for the RCCA control
banks moving together in the highest worth region was 65 pcm/sec.
Since this exceeded the value of 69 pcm/sec used in the analysis of
the RCCA withdrawal from subcritical presented in the FSAR, the
accident was reanalyzed using €5 pcm/sec. The results show that
the effect of the higher insertion rate is to increase the peak
heat flux only 4%, Since the peak heat flux for the analysis
presented in the FSAR reached only 67% of the nominal value, the
effects of the higher reactivity insertion rate does not affect the
conclusions in the FSAR.
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2. At the beginning of 1life for the second cycle core, the value of
1100 ppm boron concentration for criticality at refueling conditions
exceeds the value of 1000 ppm assumed in the Chemical and Volume
Control System Malfunction incident presented in Section 14.2.5 of the
FSAR. Therefore, reanalysis of the incident was performed using the
same initial conditions and method of analysis presented in the FSAR.
It was found that the time to dilute from 2000 ppm, corresponding
to a shutdown of approximately 10% Ak with all RCCAs inserted, to
1100 ppm would take about 50 minutes, only about 7 minutes shorter
than the dilution time to 1000 ppm. In our view, 50 minutes is
ample time for the operator to recognize a high count rate signal
and isolate the reactor make-up water source. The time for operator
action during startup conditions where the Reactor Coolant System
is filled with water is even longer, about 1.4 hours.

3. The end of life RCCA ejection accident from the hot full power
condition was reanalyzed due to the higher transient hot channel .
factor for this core. The results showed a net reduction in peak
fuel and clad temperatures due to the lower initial fuel tempera-
ture of the limiting region at the end of the second cycle.

We conclude that the results of these reanalyses do not affect the
acceptability of the three areas discussed above.

Technical Specifications Section 3.12

The «changes to Section 3.12 proposed by the licensee in Technical Speci-
fication Change No. 27 involve replacement of Figures 3.12-1B and 4B,
control rod insertion limits for three- and two-loop operation consistent .
with the Unit 2 cycle 2 reload analysis. The insertion limits maintain
the shutdown margin throughout cycle life as well as maintaining potential
ejected rod worth and power distribution within the limits used in the
accident ana1y51s and are acceptable as proposed.

V-

' Claddlng Collapse

The requested return to 2250 psia coolant pressure is consistent with

the FSAR original safety analysis for Surry Unit 2. However, the return

to a higher pressure required a reanalysis of a predicted time to cladding
collapse.. This reanalysis employed the Westinghouse revised cladding
flattening model (WCAP-8381) which has been reviewed and accepted by the

NRC staff (letter from V. Stello, TR, to R. DeYoung, RL, dated January 14,
1975, TAR-1112). We have concluded that the return to 2250 psia is acceptable
and that no cladding collapse is predicted until beyond 17,000 EFPH(effective
full power hours) of operation. The technical specifications will limit

cycle 2 operation to 17,000 EFPH.



Demonstration Assemblies

VEPCO plans to insert two demonstration assemblies in Surry Unit 2.
The demonstration assemblies are 17x17 arrays of fuel rods for which
the safety analysis has been performed by Westinghouse (WCAP-8185) and
approved by the staff. We conclude that the substitution of these two
demonstration assemblies does not adversely affect reactor performance
nor the course of any accident.

Reactor Fuel

The licensee examined the parameters for the same set of transient
analyses reported in the Final Safety Analysis Report. Input parameters
to most of the transients changed in a manner which increased the margin
of safety or remained the same. The remaining transients were reanalyzed
and found to be acceptable.

We have reviewed the proposed changes in the technical specifications
to identify and evaluate any changes in margin to DNB. We find that
the proposed technical specification changes are acceptable.

ECCS

i

Pursuant to the Commission's Order dated December 27, 1974, VEPCO has
submitted a reanalysis of the ECCS performance for Surry Units 1 and 2.

We are presently evaluating this submittal to determine conformance with

10 CFR Part 50, Section 50.46. Since our evaluation is still in progress,
power operation of Surry Unit 2 for cycle 2 will not be authorized until
our evaluation is completed. This will be complete in the near future. In
the interim, the licensee may perform low power physics tests and other
tests that do not entail power operations.

CONCLUSTION

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 operatlon in the proposed manner, and

(2) such activities will be conducted in compliance with the Commission's
regulations and the issuance of this amendment will not be inimical to
the common defense and security or to the health and safety of the public.

pate: JUN 10 1975



UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-280 AND 50-281

VIRGINIA ELECTRIC & POWER COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

Notice is hereby given that the U.S. Nuclear Regulatory Commission
(the Commission) has issued Amendments No. 6 to Facility Operating
Licenses No. DPR-32 and DPR-37 issued to Virginia Electric § Power
Company which revised Technical Specifications for operation of the
Surry Power Station, Units 1 and 2, iocated in Surry County, Virginia.
The amendments are offective as of the date of issuance.

The amendments revise the provisions in the Technical Specifications
relating to the replacement of 84 of 157 fuel assemblies in the reactor
core, constituting refueling of the core fér second cycle operation of
Unit 2.

The application for amendments complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act),
and the Commission's rules and regulations. The Commission has made
appropriate findings as required by the Act and the Commission's rules
and regulations in 10 CFR Chapter I, which are set forth in the license
amendments. Notice of Proposed Issuance of Amendments to Facility Operating
Licenses in connection with this action was published in the FEDERAL
REGISTER on May 1, 1875 (40 FR 19043). No request for a hearing or

petition for leave to intervere was filed following notice of the

orBRQpsed action.
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For further details with respect to this action, see (1) the
application for amendments dated March 12, 1975, as supplemented
April 9, 1975, (2) Amendments No. 6 to Licenses No. DPR—32 and DPR-37,
with Change No. 21, and (3) the Commission's related Safety Bvaluation.
All of these items are available for public inspection at the Commission's
Public Document Room, 1717 H Street, NW., Washington, D.C. and at the
Swem Library, College of William & Mary, Williamsburg, Virginia.

A copy of items (2) and (3) may be obtained upon request addressed
to the U.S. Nuclear Regulatory Commission, Washington, D.C. 20585,
Attention: Director, Division of Reactor Licensing.

Dated at Bethesda, Maryland, this JUN 101975

FOR THE NUCLEAR REGULATORY COMMISSION

Driginal signed by,
R. A. Purple

Robert A. Purple, Chief
Operating Reactors Braneh #1
Division of Reactor Licensing
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