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DOCKET NO. 50-280

SURRY POWER STATION UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

s

Amendment No. 35
License No. DPR-32

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

A.

The application for amendment by Virginia Electric & Power Company
(the licensee) dated August 9, 1977, as supplemented August 26, 1977,
October 14, 1977, and November 16, 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 I;

The facility will operate in conformity with the application,
the provisions of the Act, and the rules and reguiations. of
the Conmission;

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 (ii1) that such activities will be
conducted in compliance with the Commission's regulations;

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 )

The issuance of this amendment is in accordance with 10 CPR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.
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2. Accordingly, Facility Operating License No. DPR-32 is amended
by changes to the Technical Specifications as indicated in the
attachment to this license amendment and by the following
additional changes:

A. Change Paragraph 3.B. to read:

"B. Technical Specifications

The Technical Specifications contained in Appendix
A, as revised through Amendment No. 35, are hereby
incorporated in the license. The licensee shall
operate the facility in accordance with the
Technical Specifications."

B. Delete Paragraph 3.F. 1in its entirety.

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

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
Karl R. Goller, Assistant Director
for Operating Reactors :

Division of Operating Reactors

Attachment:

Changes to the Technical

Specifications

Date of Issuance: December 2, 1977




ATTACHMENT TO LICENSE AMENDMENT NO. 35

FACILITY OPERATING LICENSE NO. DPR-32

DOCKET. NO. 50- 280

Revise the Technical Specifﬁcatfons as follows:

Remove Pages Insert Pages
S 2.1-1 2.1-1
2.1-3. 2.1-3
Fig. 2.1-1 Fig. 2.1-1
2.3-2 2.3-2
2.3-3 2.3-3"
2.3-5 2.3-5
3.12-2 3.12-2
3.12-4 3.12-4
3.12-4a 3.12-4a
_3.12-12 3.12-12
3.12-13 3.12-13
3.12-14 3.12-14
- 3.12-14a
"3.12-15 3.12-15
- 3.12-15a
3.12-17 3.12-17
- Table 3.12-2
Fig. 3.12-7 Fig. 3.12-7
Fig. 3.12-8 Fia. 3.12-8
4.10-1 4.10-1
4.10-2 C4.10-2
4.10-3 4,10-3
5.3-2 5.3-2

.Changesvon the revised pages are shown by marginal lines.

-
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TS 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 combiﬁation of reactor thermal power level, coolant pressure,

and coolant temperature shall not:

1. Exceed the limits shown in TS Figure 2.1-1 when 90% of design flow
from three reactor coolant pumps exist,

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

3. Exceed the limits shown in TS Figure 2.1-3 when full flow from
two reactor coolant pumps exist and the reactor coolant loop

stop valves in the non-operating loop are closed,

Amendment No. 35



TS 2.1-3

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

a 952 confidence level that DNB will not occur and is chosen as an appr—

. . (1)
opriate margin to DNB for all operating conditiond.

The curves of TS Figure 2.1-1 which show the allowable pover level decreas-

. . . . R "
ing with increasing temperature at selected pressures 1ot constant flo

3 s ive
(three loop operation) represent limits equal to, ©F sore conservatl

. . era-
than, the loci of points of thermal power, coolsnt systea average rLemper

. . io i al to
ture, and coolant system pressure for which che DXB ratio is equ

1.30 or the average enthalpy at the exit of the core is equal to the sat-

: . . . ed is below these
uration value. The area where clad integrity 18 8#*%F

. . . . e conservative than
lines. The temperature limits are considerably »°F

1 i ' i 3 ratio of 1.30 alomne
would be required if they were based upon 2 ainisus DX rf

.. : violate the limits are
but are such that the plant conditions required 2

steam Zenerators.
precluded by the self-actuated safety valves o® the 2 *//

en tevised to allow for
The three loop operation safety limit cutve has Do

' on asd 20 apply ro 90X
?eat flux peaking effects due to fuel dann&t(toti pply

' 1se toosidared in the
of design flow. The effects of rod bowing are &

DNBR analyses.

- i - A shew tha allovable power
The curves of TS Figures 2.1-2 and 3-! ) whie

at velected Sregyures for
level decreasing with increasing thmptrﬁ“"

inits egaal to
5 . TILL i » Or more
constant flow (two loop operation}: Lept 2
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Amendment No./Zé, 35
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TS 2.3-2

(b) High pressurizer pressure =~ 32385 psig.
(¢) Low pressurizer pressure -~ >1860 psig.
(d) Overtemperature AT

AT<AT, [K; - Kz(—ﬁ—%%) (T -1+ Ky (P-P') - £(aD)]

where
AT, = Indicated AT at rated thermal power, °F
T = Average coolant temperature, °F
T' = 574.4°F
P = Pressurizer pressure, psig .
P; = 2235 psig
K, = 1.07
K, = 0.0095
Kg = 0.0005 for 3-loop ope%ation
Ky = 0.951
K, = 0.01012 for 2-loop operation with loop stopv
K5 = 0.000554 valves open in inoperable loop
Ky = 1.026
K, = 0.01012 _ for 2-loop operation with loép stop
K3 = 0.000554 ° valve; closed in inoperable loop

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

bottom halves of the core respectively, and q. + qp is total

core power in percent of rated power

f(AI) = function of AL, percent of rated core power as shown in

Figure 2.3-1

Tl = 30 seconds
Ty = 4 seconds
{e) Overpower AT K
r3S
AT<AT [Kl; - KS( YT - K6 (T - T') - £ (A1)]
- o 1 + T3S

Amendment No. 35




— 8 2.3-3

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

and rated power, °F

K, = A constant = 1.07
Kg = 0 for decreasing average temperature

A constant, for increasing iaverage temperature 0.02/°F
ké =0 for T < T'

0.0011 for T > T'

f(A1) as defined in (d) above,
Ty = 10 seconds
(£) Low reactor coolant loop flow - >90% of normal indicated loop
flow as measured at elbow taps in each loop .
(g) Low reactor coolant pump motor frequency - 3_57.5‘ Hz
(h) Reactor cooclant pump under voltage - > 70% of normal voltage
3. Other reactor grip settings

(a) High pressurizer water level ;_i 92% of span

(b) Low-low steam generator water level - > 57 of narrow ranée
instfument span »

(¢) Llow 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.

Amendment No. 35




TS 3-5

-
and source range high flux, high setpoint trips provide additional
protection against uncontrolled startﬁp excursions. As power level
increases, during startup, these trips are blocked to prevent unnec—.

essary plant trips.

The high and low pressurizer pressure reactor trips limit the pressure
range in which reactor operation is permitted. The high pressurizer
pressure reactor trip is also a backup to the pressurizer code safety
valves for overpressure protection, and is therefore set lower than
the set pressure for these valves (2485 psig). The low pressurizer
pressure reactor trip also trips the reactor in the unlikely event

(3)

of a loss~of-coolant accident.

The overtemperature AT reactor trip provides core protection against
DNB for all combinations of pfessure, power, coolant temperature,

and axial power distribution, provided'only éhat the transient is

slow with respect to piping transit delays from the core to the tem—
perature detectors (about 3 seconds), aﬁd pressure is within the range
between high and low pressure reactor trips: With normal axial power
distribution, the reactor trip limit, with allowance for errors, (2)
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

(4) (5)

limit is automatically reduced.

The overpower and overtemperature protection system setpoints have
been revised to include effects of fuel densification on core safefy
1imits and to apply to 90% of design flow. Thg revisedléetpoints

in the Technical Specifications will ensure that the combination of
power, temperatufe, and pressure will not exceed the revised

Amendment No. 35



~1s 3.12-2

culations and physics data obtained during unit startup and subseduent operation,

will be permitted. ,
c. The shutdown margin with allowance for a stuck control rod assembly
shall be greater than or equal to 1.77% reactivity under all steady-
state operation conditions, except for physics tests, from zero to
full power, including effects of axial power distribution. The shut-
down margin as used here is defined as the amount by which the reactor
core would be subcritical at hot shutdown conditions (Tavg2547oF)
if all control rod assemblies were tripped, assuming that the highegt
worth control rod assembly remained fully withdrawn, and assuming
no changes in xenon, boron, or part-length rod position.
Whenever the reactor is subcritical, except for physics tests, the eritical
rod position, i.e., the rod position at which criticality would be achieved
if the control rod assemblies were withdrawm in normal sequence with no
other reactivity changes, shall not be lower than the insertiom limit for
zero power.
Operation with part length rods shall be restricted such that except during
physics tests, the part length rod banks are withdrawn from the core at
all times.
Insertion limits do not apply during physics tests or during periodic
excerise of individual rods. However, the shutdown margin indicated above
must be maintained except for the low power physic§ 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, expected to have the highest

worth, inserted and part length rods fully withdrawn.

Amendment No./Zg, 35



TS 3.12-4

FQ(Z) < PF(S) x K(Z) for P > .5

Fq(z) <2 x PF(S) x K(Z) tor P £ .5

Fag € L.55 (1 + 0.2(1-B)) x T(BV)

LOCA .
F§H Asgm. £ 1.38/P (See Note 1)
LOCA

Fau

where P is the fraction of rated power at which the core is operating,

Rod & 1.43/P (See Note 1)

PF(S) is the function given in TS Table 3.12-2, K(Z) is the function
given in TS Figure 3.12-8, Z is the core heignt location of Fq, and T(BU)
is the interim thimble cell rod bow penalty on F§H given in TS Figure
3.12-9.

2. Prior to exceeding 75% power following each core loading, and during each
effective full power month of operation thereafter, power distriﬁufion
maps using the movable detector system, shall be made to confirm that the
hot channel factor limits of this specification are satisfied. For the
purpose of this confirmation:

a. The measurement of total peaking factor, F%eas{ shall be increased
by eight percent to account for manufacturing tolerances, measure-
ment error, and the effects of rod bow. The measurement of enthalpy

rise hot channel factor, and the hot assembly enthalpy rise féctor,

N {1L0CA
AB| Assm

ment error. If any measured hot channel factor exceeds its limit

, shall be increased by four percent to account for measure-

specified under 3.12.B.1, the reactor power and high neutron flux
trip setpoint shall be reduced until the limits under 3.12.B.1 are
met. 1If the hot channel factors cannot be brought to within the

limits Fq < PF(S) x K(2), Flga <'1.55 x T(BU), Fﬁﬂ Iﬁ:gA
LOCA

Assm,

< 1.45, and
FXH < 1.38 within 24 hours, the Overpower AT and Overtempara-

ture AT trip setpoints shall be similarly reduced.

.NOTE 1: Only applicable for Unit 1 when steam generator tube plugging levels
exceed 19% and for Unit 2 when steam generator tube plugging levels
exceed 20%. FAHlkggﬁ_ and FAH!kggA are evaluated between the 1.5

and 10.5ft. elevations in the core.

Amandment HNa. 7(6 ?(. 'U(_ 35




TS 3.12-4a

b. FQ(Z) shall be evaluated for normal (Conditon I) operation of each
unit by combining the measured values of Fyyp(2) with the design Con-
dition I axial peaking factor values, Fz(Z), as listed in TS fable
3.12-1A and TS Table 3.12-1B. For the purpose of this specification
Fxy(Z) shall be determined between 1.5 feet and 10.5 feet elevations
of the core exclusive of grid plane regions located at 25.9 *3.2
inches, 52.1 £3.2 inches, 78.3 #3.2 inches, and 104.5 *3.2 inches.

The measured values of ny(z) shall be increased by nine percent to
account for manufacturing tolerances, measurement error, rod bow,
xenon redistribution, and any burnup dependent peaking factor increases.
If the results of this evaluation predict that FQ(Z) could potentially
violate its limiting values as established in Specification 3.12.B.1,
either:
(1) the thermal power and high neutron flux trip setpoint shall

be reduced at least 17 for each 17 of the potential violation

(for the purpose of this specification, this power level

shall be called P , O

THRESHOLD)
(2) movable detector surveillance shall be required for operation
when the reactor thermal power exceeds PTHRESHOLD' This sur-
veillance shall be performed in accordance with the following:
3 -
APDM’ from thim
ble j at core elevation Z shall be measured utilizing at

(a) The normalized power distribution, FQ(Z)

least two thimbles of the movable incore flux system for

Amendment No. %é;}éi 35




~— '8 3.12-12
still assure coﬁpliance with the shutdown requirement. The maximum shut-
down margin requirement occurs at end of core life and is based on the
value used in the anélysis of the hypothetical steam break accident. The
rod insertion limits are based on end of core life conditions. The shut-
down margin for the entire cycle length is established at 1.77% reactivity.
All other accident analyses with the exception of the chemical and volume
control system malfunction analysis are based on 1% reactivity shutdown
margin.

. Relative positions-of control rod banks are determined by a specified control
rod bank overlap. This overlap is based on the consideration of axial
power shape control.

The specified control rod insertion limits have been revised to limit the
potential ejected rod worth in order to account for the effects of fuel
densification.

The various control rod assemblies (shutdown banks, control banks A, B,

C and D and part-length rods) are each to be moved as a bank, that is,

with all assemblies in the bank within one step (5/8 inch) of the bank
position. Position indication islprovided by two methods: a digital count
of actuating pulses which shows the demand position of the banks and a
linear position indicator, Linear Variable Differential Transformer, which
indicates the actual assembly position. The position indication accuracy
of the Linear Differential Transformer is approximately +5Z of span

(+7.5 inches) under steady state conditions. The relative accuracy of

the linear position indicator is such that, with the most adverse errors,
an alarm is actuated if any two assemblies within a bank deviate by more
than 14 inches. In the event that the linear position indicator is not

in service, the effects of

Amendment No.}’g, 35
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malpositioned control rod assemblies are observable trom nuclear and process
information displayed in the Main Control Room and by core thermocouples and
in-core movable detectors. Below 50%Z power, no séecial monitoring is required
for malpositioned control rod assemblies with inoperable rod position indicators
because, even with an unnoticed complete assembly misalignment (part-length or
full tength control rod assembly 12 feet out of alignment with its bank) opera-

tion at 50% steady state power does not result in exceeding core limits.

The specified control rod assembly drop time is comsistent with safety analyses

that have been performed.

An inoperable control rod assembly imposes additioral demands on the operators.
The permissible number of inoperable control rod assemblies is limited to one
in order to limit the magnitude of the operating burden, but such a failure
would not prevent dropping of the operable control rod assemblies upon reactor

trip.

Two criteria have been chosen as a design basis for fuel performance related to
fission gas release, pellet temperature and cladding mechanical properties.
First, the peak value of linear power density must not exceed 21.1 kw/ft ror
both units. Second, the minimum DNBR in the core must not be less than l1.30 in

normal operation or in short term transients.

In addition to the above, the peak linear power demsity, the nuclear enthalpy rise
hot channel factor, and the not assembly enthalpy rise factor must not exceed their
limiting values which result from the large break loss of coolant accident analysis
based on the ECCS acceptance criteria limit of 2200°F on peak clad temperature.
This is required to meet the initial conditions assumed for the lﬁss of coolant
accident. To aid in specifying the limits on power distribution the following

hot channel factors are defined.

Amendment No.}ol,/zé,/{, 35



TS 3.12-14

Fq(z), Height Dependent Beat Flux Hot Channel Factor, is defined as the

maximum local heat flux on the surface of a fuel rod at core elevation Z
divided by the average fuel rod heat flux, allowing for manufacturing
tolerances on fuel pellets and rods.

Fg, Engineering Heat Flux Hot Channel Factor, is defined as the allowance

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.

Fﬁa, Nuclear Enthalpy Rise Hot 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 for both LOCA and non-LOCA considerations.

LOCA
AB| Agsm,

ratio of the integral of linear power along the assembly with the highest

, Hot Assembly Nuclear Enthalpy Rise Factor, is defined as the

integrated power to the average assembly power.

It should be noted that the enthalpy rise factors are based on integrals
and are used as such in the DNB and LOCA calculafions. Local heat fluxes
are obtained by using hot channel and adjacent channel explicit power -
shapes which take into account variations in radial (x-y) power shapes
throughout the core. Thus the radial power shape at the point of maximum
heat fiux is not necess#rily directly related to the enthalpy rise factors.
The results of the loss of coolant accident analyses are comservative with
respect to the ECCS acceptance criteria as specified in 10 CFR 50.46 using
an upper bound envelope of PF(S) times the applicable hot channel factor
normalized operating envelope given by TS Figure 3.12-8. PF(S) represents

the maximum value of the heat flux hot channel factor with respect to

Amendment Ho. ;6, ;6: 35




e ~— T8 3.12-15a

steam generator tube plugging levels for each unit. TS Table 3.12-2

lists the applicable values of PF(S) as determined by specific LOCA-~

ECCS analyses.

Amendment No. 35



TS 3.1¢-15

When an Fq measurement is taken, measurement error, manufacturing tolerances,
and the effects of rod bow must be allowed for. Five percent is the appro-
priate allowance for measurement error for a tull core map (240 thimbles
monitored) taken with the movable incore detector flux mapping system; three
percent is the appropriate allowance for manuracturing tolerances, and five
percent is the appropriate allowance for rod bow. These uncertainties are
statistically combined and result in a net increase of 1.08 that is applied
to the measured value of FQ.

In the specified limit of Fﬁn there 1s an eight percent allowance for uncer-
tainties which means that normal operation of the core is expected to result
in Fig < 1.55(1 + 0.2(1-P)) x T(BU)/1.08 where T(BU) is the interim thimble
cell rod bow penalty on an given in TS Figure 3.12-9. The logic benind the
larger uncertainty in this case is that (a) normal perturbations in the ra-
dial power shape (e.g. rod misaligoment) affect F§ , in most cases without
necessarily affecting Fq, (b) the operator has a direct influence on FQ
through movement of rods, and can limit it to the desired value, he has no
direct control over F%H, and (c) an error in the predictions for radial
power shape, which may be detected during startup physics tests and which
may influence FQ can be compensated for by tighter axial control. Four
percent is the appropriate allowance for measurement uncertainty for F%H
obtained from a full core map (240 thimbles monitored) taken with the movable
incore detector flux mapping system.

The values specified for the limits of F§H ;ggA and FﬁH iggz.

used in the LOCA analysis. It has been determined that four perceant is

are the values

the appropriate allowance to be applied for measurement uncertainty for
each of these parameters. Measurement of the hot chamnnel factors are re-

quired as part of startup physics tests, during each effective full power

month of operation,

Amendment No. 20; 307 35




— w TS 3.12-15a

and whenever abnormal power distribution conditions require a reduction of
core power to a level based on measured hot channel factors. The incore
map taken following core loading provides confirmation of the basic nuclear
design bases including proper fuel loading patterns. The periodic incore
mapping provides additional assurance that the nuclear design bases remain
inviolate and identify operational anomalies which would, otherwise, affect

these bases.

Amendment No. 35



For normal (Condition I) operation, it may be necessary to perform
surveillance to insure that the heat flux hot channel factor, Fq(Z),
limit is met. To determine whether and at what power level surveil-
lance is required, the potential (Condition I) values of FQ(Z) shall
be evaluated monthly by combining the measured values of Fxy(Z) ob-
tained from the amalysis of the monthly incore flux map with the values
of the design Condition I axial peaking factors, FZ(Z). The product of
these shall be increased by nine percent to account for measurement
uncertainty, manufacturing tolerances, rod bow, radial redistribution
of xenon during normal (Condition I) operation, and any burnup depen-
dent peaking factor increases. Pypprepgrpls defined as the value of
rated power minus one percent power for each percent of potential Fqg(Z)
violation. If the potential values of FQ(Z) for normal (Condition I)
operation are greater than the Fg(Z) limit, then éurveillance shall be

performed at all power levels above Prypponnrp®

Movable incore instrumentation thimbles for surveillance are selected so
that the measurements are representative of the peak core power density.
By limiting the core average axial power distribution, the total power
.peaking factor FQ(Z) can be limited since all other components remain
relatively fixed. The remaining part of the total power peaking factor
can be derived based on incore measurements, i.e., an effective radial

peaking factor,‘i, can be determined as the ratio of the total peaking

Amendment No. 20, 262 > 35




TS Table 3.12 =2

STEAM GENERATOR
TUBE PLUGGING LEVEL, §

(%) PF(S)
UNIT 1

s < 19 2.00

1948 < 25 - 1.85
UNIT 2

s < 20 2.00

20<S < 25 1.85

TABLE 3.12-2: MAXTIMUM HEAT FLUX HOT CHANNEL FACIOR, PF vs.
%7 STEAM GENERATOR TUBE PLUGGING, S.

Amendmen¢ No. 35




TS FIGURE 3.12-7
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TS FIGURE 3.12-8
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4.10

REACTIVLITY ANOMALIES

Applicability

Applies to potential reactilvity anomalies.

Objective

To require evaluation of applicable reactivity anomalies within the reactor.

Specification

Following a normalization of the computed boron concentration as a
function of burnup, the actual boron concentration of the coolant shall
be compared monthly with the predicted value. If the difference between
the observed and predicted steady-state concentrations reaches the
equivalent of one percent in reactivity, an evaluation as to the cause
of the discrepancy shall be made and reported to the Nuclear Regulatory

Commission per Section 6.6 of these Specifications.

During periods of power operation at greater than 107 of rated power,
the hot channel factors identified in Section 3.12. shall be determined
during each effective full power month of operation using data from
limited core maps. If these factors exceed their limits, an evaluation

as to the cause of the anomaly shall be made.

Amendnent No.‘}6:/30: 35



TS 4.10-2

DELETED
Basis

BORON CONCENTRATION

To eliminate possible errors in the calculations of the initial reactivity of
the core and the reactivity depletion rate, the predicted relation between fuel
burnup and the boron concentration necessary to maintain adequate control char-
acteristics must be adjusted (normalized) to accurately reflect actual core
conditions. When full power is reached initlally, and with the control rod
assembly groups in the desired positions, the boron concentration is measured
and the predicted curve is adjusted to this point. As power operation proceeds,
the measured boron concentration is compared with the predicted concentration,
and the slope of the curve relating burnup and reactivity is compared with that
predicted. This process of normalization should be completed after about 10% of
the total core burnup. Thereafter, actual boron concenﬁration can be compaied
with prediction, and the reactivity status of the core can be continuously
evaluated. Any reactivity anomaly greater than 1% would be unexpected, and its

occurrence would be thoroughly investigated and evaluated.
The value of 17 is considered a safe limit since a shutdown margin of at least

17 with the most reactive control rod assembly in the fully withdrawn position

is always maintained.

Amendment No./305'35




TS 4.10-3
PEAKING FACTORS

A thermal criterion in the reactor core design séecified that "no fuel
melting during any anticipated normal operating condition" should occur.

To meet the above criterion during a thermal overpower of 1187% with additional
margin for design uncertainties, a steady state maximum linear power is se-
lected. This then is an upper linear power limit determined by the maximum

central temperature of the hot pellet.

The peaking factor is a ratio taken between the maximum allowed linear power
density in the reactor to the average value over the whole reactor. It is of
course the average value that determines the operating power level. The peaking
factor is a constraint which must be met to assure that the peak linear power

density does not exceed the maximum allowed value.

During normal reactoxr operation, measured peaking factors should be signifi-
cantly lower than design limits. As core burnup progresses, measured designed
peaking factors typically decrease. A determination of these peaking factors
during each effective full power month of operation is adequate to ensure that
core reactivity changes with burnup have not significantly altered peaking

factors in an adverse direction.

Amendment No. 35
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TS 5.3-2

Reload fuel will be similar in.design to the initial core. The enrich-
ment of reload fuel will not exceed 3.60 weight percent of U-235.
Burnable poilscn rods are incorporated in the initial core. There are
816 poison rods in the form of 12 rod clusters, which are located in
vacant control rod assembly guide thimbles. The burnable poison rods
consist of pyrex clad with stainless steel.

There are 48 full-length control rod assemblies and 5 part-length con-
trol rod assemblies in the reactor core. The full-length control rod’
assemblies contain a l44—inch length of silver-indium-cadmium alloy clad
with stainless steel. The part-length control rod assemblies contain a
36¥inch length of silver-indium-cadmium alloy with the remainder of the
stainless steel sheath filled with Alp03.

Surry Unit 1, Cycle 4, Surry Unit 2, Cycle 3, and subsequent cores will
meet the following criteria at all times during the operation lifetime.
a. Hot channel factor limits as specified in Section 3.12 shall be

met.

Amendment No./}ﬂf’jﬁf 35
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20556

VIRGINIA ELECTRIC & POWER COMPANY

DOCKET NO. 50-281

SURRY POWER STATION UNIT NO. 2

AMENDHENT TO FACILITY OPERATING LICENSE

Amendment No, 34
License No. DPR-37

The Nuclear Regulatory Commissjon (the Commission) has found that:

A.

The application for amendment by Virginia Electric & Power Company
(the licensee) dated August 9, 1977, as supplemented August 26, 1977,
October 14, 1977, and November 16, 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 I;

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

There is reasonable assurance (i) that the actlvities authorized
by this amendment can be ccnducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's regulations;

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

The issuance of this amendment is in accordance with 10 CFR Part
>1 of the Commission's regulations and all applicable requirements
have been satisfied.




2. Accordingly, Facility Operating License Mo. DPR- 37 is amended
by changes to the Technical Specifications as indicated in the
attachment to this license amenampnt and by the following
additional changes:

A. Change Paragraph 3.B. to read:

"B. Technical Specifications

- The Techn1ca1 Specifications contained in Appendix
A, as revised through Amendment No. 34, are hereby
incorporated in the license. The ]1censee shall
operate the facility in accordance with the

- Technical Specifications."

B. Delete Paragraph 3.F. 1in its entirety.

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

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
Karl R. Goller, Assistant Director
for Operating Reactors

Division of Operating Reactors

Attachment:

Changes to the Technical

Specifications

Date of Issuance: December 2, 1977




ATTACHMENT TO LICENSE AMENDMENT NO. 34

FACILITY OPERATING LICENSE NO. DPR- 37

DOCKET. NO. 50- 281

Revise the Technical Specifications as follows:

Remove Pages Insert Paqés
2.1-1 2.1-1
2.1-3. 2.1-3
Fig. 2.1-1 Fig. 2.1-1
2.3-2 2.3-2
2.3-3 2.3-3
2.3-5 2.3-5
3.12-2 3.12-2
3.12-4 3.12-4
3.12-4a 3.12-4a

_3.12-12 3.12-12
3.12-13 3.12-13
3.12-14 3.12-14

- 3.12-14a

3.12-15 3.12-15

- 3.12-15a
3.12-17 3.12-17

- Table 3.12-2
Fig. 3.12-7 Fig. 3.12-7
Fig. 3.12-8 Fig. 3.12-8
4.10-1 _ 4.10-1
4.10-2 4.10-2

- 4.10-3 4.10-3
5.3-2 5.3-2

_Changes,_on the revised pages are ;howh by mgrgina] lines.

aramt ety




~ s 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 combiﬁation of reactor thermal power level, coolant pressure,

and coolant temperature shall not:

1. Exceed the limits shown in TS Figure 2.1-1 when 90%Z of design flow
from three reactor coolant pumps exist.

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

3. Exceed the limits shown in TS Figure 2.1-3 when full flow from
two reactor coolant pumps exist and the reactor coolant loop

stop valves in the non-operating loop are closed.

Amendment No. 34
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uniform and non-uniform heat flux distribﬁtions. The local DNB heat flux
rat%o, defined as the ratio of the heat fléx that would cause DNB at a
particular core loca£ion tc the actual heat flux, is indicative of the
margin to DNB. The minimum value of the DNB ratio (DNBR) during steady
state operation, normal operational transient§ and anticipated transients,
is limited to 1.30. A DNBR of 1.30 corresponds to a 95% probaSili:y at

a 95X confidence level that DNB will not occur and is chosen as an appr-

(1)

opriate margin to DNB for all operating conditions.
The curves of TS Figure 2.1-1 which show the allowable power level decreas-
ing with increasing température at selected pressures for constant flow
(three loop operation) represent limits equal to, or more conse;vati§e
than, the loci of points of thermal power, coolant system average tempera-
ture, ana coolant system pressure for which the DNB ratio is equal to
1.30 or the average enthalpy at the exit of the core is equal to the sat-
uration value. The area where clad integrity is assured is below these
lines. The temperature limits are comsiderably 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.

7~
The three loop operation safety limit curve has been revised to allow for
yeat flux peaking effects due to fuel densification and to apply to 90X

of design flow. The effects of rod bowing are also considered in the

DNBR analyses.

The curves of TS Figures 2.1-2 and 2.1-3 which show the allowable power
level decreasing with increasing temperature at selected pressures for
constant flow (two loop operation), represent limits equal to, or more

conservative,

Amendment No./26, 34
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where

AD L™

] .
(b) High pressurizer pressure - <2385 psig. .
(¢) Low pressurizer pressure - >1860 psig.
(d) Overtemperature AT

AT<AT, [Ky - KZ(%’:J{S{) (T- 1)+ Ky (-2 - £4D)]

AT, = Indicated AT at rated thermal power, °F

T = Average coolant temperature, °F

T' = 574.4°F

P = Pressurizer pressure, psig

P' = 2235 psig

K3

]

1.07

0.0095

0.0005 for 3-loop opé}ation

0.951 |

0.01012 for 2-locop operation with loqp stop
0.000554 valves open in inoperable loop
1.026

0.01012 , for 2-loop operation with loép stop
0.000554 - valve; closed in inoperable loop

AI = q, - q}, where q¢ and qp, are the percent power in the top and

bottom halves of the core respectively, and q. + qp is total

core power in percent of rated power

f(AI) = function of AI, percent of rated core power as shown in

(e)

Figure 2.3-1
Tl = 30 seconds
Ty = 4 seconds

Qverpower AT .

.3
AT<AT  [K, - Ks(——2——) T = Kg (T - T') - £ (AD)]
- O 1+ T3S
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where
\
AT, = Indicated AT at rated thermal power, °F
T = Average coolant temperature, °F
T' = Average coolant temperature measured at nominal conditions
and rated power, °F
K; = A constant = 1.07
Kg = 0 for decreasing average temperature

A constant, for increasing average temperature 0.02/°F

K¢ = 0 for T < T'

0.0011 for T > T;
£(AI) as defined in (d) above,
13 = 10 seconds
(f) Low reactor coolant loop flow - >90% of normal indicated loop
flow as measﬁred at elbow taps in each loop .
(g) Low reactor coolant pump motor frequency -> 57.5' Hz
(h) Reactor coolant pump under voltage — > 70%Z of normal voltage
3. Other reactor trip settings
(a) High pressurizer water level ;.i 92% of span
(b) Low-low steam generator water level - > S% of narrow ranée
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.

Amendment No. 34
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Ts 2.3-5

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 unnec-

essary plant trips.

The high and low pressurizer pressure reactor trips limit the pressure
range in which reactor operation is permitted. The high pressuriéer
pressure reactor trip is also a backup to the pressutize; code safety
valves for overpressure protection, and is therefore set lower than
the set pressure for these valves (2485 psig). The low pressurizer
pressure reactor trip also trips the reactor in the unlikely event

(3)

of a loss—of-coolant accident.

The overtemperature AT reactor trip provides core protection against
DNB for all combinations of prfessure, power, coolant temperature,

and axial power distributionm, providedAonly that the transient is

slow with respect to piping tramsit delays from the core to the tem-
perature detectors (about 3 seconds), aﬁd pressure is within the range
between high and low pressure reactor trips: with normal axial power
distribution, tﬁe reactor trip limit, with allowance for errors, (2)
is always below the core safety limit as shown on TS Figure 2.1-l.

1f axial peaks are greater than design, as indicated by the difference
between top and bottom power range nuclear detectors, the reactor

(4) (5)

limit is automatically reduced.

The overpower and overtemperature protection system setpoints have
been revised to include effects of fuel densification on core safety
limits and to apply to 90% of design flow. The revised Qetpoincs
in the Technical Specifications will ensure that the combination of

power, temperature, and pressure will not exceed the revised
/
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culations and physics data obta;ned during unit startup and subseauent operatic

will be permitted. ,
c¢. The sﬂutdown margin with allowance for a stuck control rod assembly
shall be greater than or equal to 1.77% reactivity under all steady-
state operation conditions, except for physics tests, from zero to
full power, including effects of axial power distribution. The shut-
down margin as used here is defined as the amount by which the reactor
core woyld be subcritical at hot shutdown conditions (Tavg2547°F)
if all control rod assemblies were tripped, assuming that the higbe;t
worth control rod assembly remained full& withdrawn, and assuming
no changes in xenon, boron, or part-length rod position.
Whenever the reactor is subcritical, except for physics tests, the critical
rod position, i.e., the rod pésition at which criticélity would be achieved
if the control rod assemblies were withdrawn in normal sequence with no
-
other reactivity chaqges, shall not be lower than the insertion limit for
zero power.
Operation with part length rods shall be restricted such that except during
physics tests, the part length rod banks are withdrawn from the core at
all times.
Insertion limits do not apply during physics tests or during periodic
excerise of individual ?ods. However, the shutdown margin indicated above
must be maintained éxcept for the low power 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, expected to have the highest

worth, inserted and part length rods fully withdrawn.

Amendme;nt No./?{, 34
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Fq(z) < PF(S) x K(Z) for P > .5
Fq(Z) < 2 x PF(S) x K(Z) tox P £.5
Fag € 1.55 (1 + 0.2(1-P)) x T(BU)

LOCA .
an Assm. 4 1.38/P (See Note 1)

4

Fap| och £ 1.45/P (See Note 1)

. vhere P is the fraction of rated power at which the core is operating',
PF(S) is the function given In TS Table 3.12-2, K(Z) is the function
given in TS Figure 3.12-8, Z is the core height location of Fq, and T(BY)
is the interim thimble cell rod bow penalty on Fﬁg givén in TS Figure

C3.12-9. |

2. Prior to exceeding 75% power following each core loading, and during each
effective full power month of operation thereafter, power distriﬁufion
maps usiﬁg the movable detector system, shall be made to confirm that the
hot channél factor limits of this specification are satisfied. For the
purpose of this confirmation: |
a. The measurement of total peaking factor, Fgeast snail be increased

by eight percent to account for manufacturing tolerances, measure-
ment error, and the effects of rod bow. The measurement of enthalpy
rise hot channel factor, and the hot assembly enthalpy rise féctor,
F§H X?CA , shall be increased by four percent to account for measure-
ment error. If any measured hot channel factor exceeds its limit
specified under 3.12.B.1, the reactor power and high neutron flux
trip setpoint shall be reduced until the limits under 3.12.B.1 are
pet. If the hot channel factors cannot be brought to within the
linits Fq < PF(S) x K(2), Fay 51.55 x T(BU), £h|hoch £ 1.45, and
F§H LOCA < 1.38 within 24 hours, the Overpower AT and Overtempera-

Assm.
ture AT trip setpoints shall be similarly reduced.

-NOTE 1: Only applicable for Unit 1 when steam generator tube plugging levels
exceed 19% and for Unit 2 when steam generator tube plugging levels
exceed 20%. FAHIkggé and FAH'RggA are evaluated between the 1.5

and 10.5ft. elevations in the core.

Amendment No./6 }{ ;O/ 34




b. FQ(Z) shall be evaluated for normal (Counditon I) operation of each
unit by combining the measured values of ny(Z) with the design Con-
dition I axial peaking factor values, Fz(Z), as listed in TS Table
3.12-1A and TS Table 3.12-1B. For the pﬁrpose of this specification
ny(Z) shall be determined between 1.5 feet and 10.5 feet elevatiomns
of the core exclusive of grid plane reglons located at 25.9 3.2
inches, Si.l +3.2 inches, 78.3 +3.2 inches, and 104.5 £3.2 inches.

T;e measured values of ny(Z) shall be increased by nine percent to
account for manufacturing tolerances, measureﬁent error, rod bow,
xenon rediéttibution, and any burnup dependent peaking factor increases.
If the resﬁlts of this evaluation predict tbat FQ(2) could potentially
violate its limiting values as established in Specification 3.12.B.1,
either: |
(1) the thermal power and high neutron flux trip setpoint shall

be reduced at least 1% for each 1% of the potential violation

(for the purpose of this specification, this power level

shall be called P ), or

THRESHOLD

(2) movable detector surveillance shall be required for operation
when the reactor thermal power exceeds PTHRESHOLD' This sur-
veillance shall be performed in accordance with the following:
(a) The normalized power distribution, FQ(Z) iPDM’ from thim-

ble j at core elevation Z shall be measured utilizing at

least two thimbles of the movable incore flux system for

Amendment No. %é;}ét 34
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still assure coﬁpliance with the shutdown requirement. The animum shut-
down margin requirement occurs at end of core life and is based on the
value used in the an;lysis of the hypothetical steam break accident. The

“rod insertion limits are based on end of core life conditions. The shut-
down margin for the entire cycle length is est§b1ished at 1.77% reactivity.
All other accident analyses with the exception of the chemical and volume
control system malfunction analysis are based on 1% reactivity shutdown
margin.

. Relative positions—-of control rod banks are determined by a specified control
rod bank overlap. This overlap is based on the consideration of axial
power shape control.

The specified control rod insertion limits have been revised to limit the
potential ejected rod worth in order to account for the effects of fuel
densification.

The various control rod assemblies (shutdown banks, control banks A, B,

C and D and part-length rods) are each to be moved as a bank, that is,

with all assémblies in the bank within one step (5/8 inch)} of the bank
position. Positiop indication isgprovided by two methods: a digitalICOunt
of actuating pulses which shows the demand position of the banks and a
linear position indicator, Linear Variable Differential Transformer, which
indicates the actual assembly position. The position indication accuracy
of the Linear Differential Transformer is approximately +5% of span
(:7.5.inches) under steady state conditions. The relative accuracy of

the linear position indicator is such that, with the most adverse errors,
an alarm is actuated if any two assemblies within a bank deviate by more

than 14 inches. In the event that the linear position indicator is not

in service, the effects of

Amendment No. 26 34




= TS 3.12-13
nmalpositioned control rod assemblies are observable trom nuclear and process
information displayed in the Main Control Room and by core thermocouples and
in-core movable detectors. Below 50% power, no sﬁecial moanitoring is required
for malpositioned control rod assemblies with inoperable rod position indicators
because, even with an unnoticed complete assembly misalignment (part-length or

full length control rod assembly 12 feet out of alignment with its bank) opera-

tion at 502 steady state power does not result in exceeding core limits.

The specified control rod assembly drop time is consistent with safety analyses

~

that have been performed.

An inoperable control rod assembly imposes additional demands on the operators.
The permissible number of inoperable control rod assemblies is limited to oné
in order to limit the magnitude of the operating burdem, but such a failure
would not prevent dropping of the operable control rod assemblies upon reactor

trip.

Two criteria have been chosen as a design basis for fuel performance related to
fission gas relaase, pellet temperature and cladding mechanical properties.
First, the peak value of linear power density must not exceed 21.1 kw/ft ror
both units. Second, the minimum DNBR in the core must not be less than 1.3v in

normal operation or in short term transients.

In addition to the above, the peak linear power density, the nuclear enthalpy rise
hot channel factor, and the not assembly enthalpy rise factor must not exceed their
limiting values which result from the large break loss of coolant accidenﬁ'analysis
based on the ECCS acceptance criteria limit of 2200°F on peak clad temperature.
This is required to meet the initial conditions assumed for the loss ot coolant

accident. To aid in specifying the limits on power distribution the following

hot channel factors are defined.

Amendment MNo. ;O/,/Zg, y 34



TS 3.12-14

Fq(Z), Height Dependent Heat Flux Hot Channel Factor, is defined as the

maximum local heat flux on the surface of a fuel xod at core elevation Z
divided by the average fuel rod heat flux, allowing for manufacturing
tolerances on fuel pellets and rods.

Fg, Engineering Heat Flux Hot Channel Factor, 1s defined as the allowance

on heat flux required for manufacturing tolerances. The engineering factor
allows for local variations in enrichment, pellet dénsity 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.

Fﬁa, Nuclear Enthalpv Rise Hot 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 for both LOCA and non-LOCA consideratioms.
FN LOCA
AH

Assm
ratio of the integral of linear power along the gssemply with the highest

, Hot Assembly Nuclear Enthalpy Rise Factor, is defined as the

integrated power to the average assembly power.

1t should be noted that the enthalpy rise factors are based on integrals
and are used as such in the DNB and LOCA calculafions. Local heat fluxes
are obtained by using hot channel and adjacent channel explicit power
shapes which take into account variations in radial (x~y) power shapes
throughout the core. Thus the radial power shape at the point of maximum
heat flux is not necessarily directly related to the enthalpy rise factors.
The results of the loss of coolant accident analyses are conservative with
respect to the ECCS acceptance criteria as specified in 10 CFR 50.46 using
an upper bound envelope of PF(S) times the applicable hot channel factor
normalized operating envelope given by IS Figure 3.12-8. PF(S) represents

the maximum value of tne heat flux hot channel factor with respect to

Amendment lo. /26, 126/, 34




TS 3.12-14a

steam generator tube plugging levels for each unit. TS Table 3.12-2
lists the applicable values of PF(S) as determined by specific LOCA-~

ECCS analyses.

Amendment No. 34



When an FQ measureﬁent is taken, measurement error, manufacturing tolerances,
and the effects of rod bow must be allowed for. Five percent is the appro-
priate allowance for measurement error for a tull core map (240 thimbles
monitored) taken with the movable incore detector flux mapping system, three
percent is the appropriate allowance for manuracturing tolerances, and five
percent is the appropriate allowance for rod bow. These uncertainties are

statistically combined and result in a net increase of 1.08 that is applied

to the measured value of FQ.

In the specified limit of rﬁg there 1s an eight percent allowance for uncer-
tainties which means that normal operatiom of the core is expected to result
in F% <1.55(1 + 0.2(1-P)) x T(BuU)/1.08 where T(BU) is the interim thimble
cell rod bow penalty on F%B given in TS Figure 3.12-9. The log}c benind the
larger uncertainty in this case is tﬁat (a) normal perturbations in the ra—-
dial power shape (e.g. rod misalignment) affect F%g, in most cases without
necessarily affecting FQ, (b) the operator has a direct influence on‘FQ
through movement of rods, and can limit it to the desired value, he has no
direct control over Fﬁg, and (c) an error in the predictioms for radial
power shape, which may be detected during startup physics tests and which
may influence Fq can be compensated for by tighter axial control. TFour
percent is the appropriate allowance for measurement uncertainty for fﬁg
obtained from a full core map (240 thimbles monitored) taken with the movable

incore detector flux mapping system.

LocA a fﬁg Laca are the values

8H|Rod Assn.
used in the LOCA analysis. It bas been determined that four percent is

The values specified for the limits of EH l

the appropriate allowance to be applied for measurement wncertainty for
each of these parameters. Measurement of tne hot channel factors are re-

quired as part of startup physics tests, during each effective full power

month of operation,

Amendment No.,20;:301’34




and whenever abnormal power distribution conditions require a reduction of
core power to a level based on measured hot channel factors. The incore
map taken following core loading provides confirmation of the basic nuclear
design bases including proper fuel loading patterns. The periodic incore
mapping provides additional assurance that the nuclear design bases remain
inviolate and identify operational agomalies which would, otherwise, affect

these bases.

-
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TS 3.12-17

For normal (Condition I) operation, it may be necessary to perform
surveillance to insure that the heat flux hot channel factor, FQ(Z),
limit is met. To determine whether and at what power level surveil-
lance is required, the potential (Condition I) wvalues of FQ(Z) shall
be evaluated monthly by combining the measurad values of Fxy(Z) ob-
tained from the analysis of the monthly incore flux ﬁap with.the valﬁes
of the design Condition I axial peaking factors, Fz(Z). The product of
these shall be increased by nine percent to account for measurement
uncertainty, manufacturing tolerances, rod bow, radial redistribution
of xenon during normal (Condition I) operation, and any burnup depen-—
dent peaking factor increases. Pruresmporpls defined as the value of

rated power minus one percent power for each percent of potential Fq(Z)

violation. 1If the potential values of FQ(Z) for normal {(Condition I)
operation are greater than the Fq(z) limit, then surveillance shall be

performed at all power levels above PruRrESHOLD"

‘Movable incore instrumentation thimbles for surveillance are selected so
that the measurements are representative of the peak core power density.
By limiting the core average axial power distribution, the total power
_peaking factor Fq(z) can be limited since all other components remain
relgtively fixed. The remaining part of the total power peaking factor
. can be derived based on incore measurements, l.e., an effective radial

peaking factor,'ﬁ, can be determined as the ratio of the total peaking

Amendment No. 20, 26:/}3: 34



N —. - TS Table 3.12 -2

STEAM GENERATOR
TUBE PLUGGING LEVEL, S

(2) PF(S)
OUNIT 1
- s < 19 2.00
1948 < 25 1.85
UNIT 2
s < 20 2.00
2045 <

25 1.85

TABLE 3.12-2: MAXIMUM HEAT FLUX HOT CHANNEL FACTOR, PF vs.
’ Z STEAM GENERATOR TUBE PLUGGING, S.

Amendmen¢ No. 34
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4.10

REACTIVITY ANOMALIES

Applicability

Applies to potential reactivity anomalies.

Objective

To require evaluation of applicable reactivity anomalies within the reactor.

Specification

Following a normalization of the computed boron concentration as a
function of burnup, the actual boron concentration of the coolant shall
be coméared monthly with the predicted value. If the difference between
the observed and predicted steady-state concentrations reaches the
equivalent of‘éne percent in reactivity, an evaluation as to the cause
of the discrepancy shall be made and reported to the Nuclear Regulatory

Commission per Section 6.6 of these Specifications.

During periods of power operation at greater than 10% of rated power,
the hot channel factors identified in Section 3.12. shall be determined
during each effective full power month of operation using data from
limited core maps. If these factors exceed thei: limits, an evaluation

as to the cause of the anomaly shall be made.

Amendment No. /26/, 30, 34




T8 4.10-2

DELETED
Basis

BORON CONCENTRATION

-

To eliminate possible errors in the calculations of the initial reactivity of
the core and the reactivity depletion rate, the predicted relation between fuel
burnup and the boron concentration necesséry to maintain adequate control char-
acteristics must be adjusted (normalized) to accurately reflect actual core
conditions. When full power is reached initially, and with the control rod
assembly groups in the desired positioms, the boron concentration is measured
and the predicted curve is adjusted t§ this point. As power operation proceeds,
the measured boron concentration is compared with the predictéd concentration,
and the slope of the curve relating burnup and reactivity is compared with that
predicted. This process of normalization should be completed after about 107 of
the total core burnup. Thereafter, actual boron concen£ration can be compafed
with prediction, and the reactivity status of the core can be continuously
evaluated. Any reactivity anomaly greater than 1% would be unexpected, and its

occurrence would be thoroughly investigated and evaluated.

The value of 1% is considered a safe limit since a shutdown margin of at least
1% with the most reactive control rod assembly in the fully withdrawn position

is always maintained.

Anendment No.’jof' 34




TS 4.10-3
PEAKING FACTORS

A thermal criterion in the reactor core design specified that "mo fuel
melting during any anticipated normal operating condition' should occur.

To meet the above criterion during a thermal overpower of 118% with additional
margin for design uncertainties, a steady state maximum linear power is se-
lected. This then is an upper linear power limit determined by the animum

central temperature of the hot pellet.

The peaking factor is a ratio taken between the maximum allowed linear power
density in gﬁe reactor to the average value over the whole reactor. Iﬁ is of
course the average value that determines the operating power level. The peaking
factor 1s a constraint which must be met to assure that the peak linear power

‘density does not exceed the maximum allowed value.

During normal reactor operation, measured peaking factors should be signifi-
cantly lower than design limits. As core burnup progresses, measured designed
peaking factors typically decrease. A determination of these peaking factors
during each effective full power month of operation is adequate to ensﬁre that
core reactivity changes with burnup have not significantly altered peaking

factors in an adverse direction.

Amendment No. 34



Reload fuel will be similar in.design to the initial core. The enrich-
ment of reload fuel will not excggd 3.60 weight percent of U-235.
Burnable poison rods are incorporated in the initial core. There are
816 poison rods in the form 6} 12 rod clusters, which are located in
vacant control rod assembly guide thimbles. The burmable poison rods
consist of pyrex clad with stainless steel. |

There are 48 full-length control rod assemblies ané 5 part—léngth con-
trol rod assemhlies in the reactor core. The full-lenéth control rod
assemblies contain a l44-inch length of silver-indium-cadmium alloy clad
with stainless steel. The part~length control rod assemblies contain a
36-inch length of silver—indium—cadﬁium alloy with the remainder of the
stainless steel sheath filled with Al,03.

Surry Unit 1, Cycle 4, Surry Unit 2, Cycle 3; and subsequent cores will
meet the following criteri; at all times during the operation lifetime.
a. Hot channel factor limits as specified in Section 3.12 shall be

met >

Amendment No./Zﬁf/}Gf'34
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENTS 1MOS. 35 AND 34 TO LICENSES NOS. DPR-32 AND DPR-37

R RN R R R R e

- VIRGINIA ELECTRIC AND POWER COMPAMY

SURRY POWER STATION UNITS NOS. 1 AND 2

DOCKETS NOS. 50-280 AHD 50-281

INTRODUCTION

By letter dated August 9, 1977, as supplemented August 26, 1977,
October 14, 1977, and November 16, 1977, Virginia Electric and

Power Company (VEPCO) requested-amendments to Facility Operating ) :
Licenses Nos. DPR-32 and DPR-37. The purpose of the request is 3
to establish peaking factors [Fg(Z)] to be used when the steam
generator tube plugging 1imit exceeds 19% for Surry Unit No. 1
and 20% for Surry Unit No. 2; in addition, a tube plugging limit ]
of 25% is requested for both units.

EVALUATION

s e e o e =

Through references 1, 2, and 3 VEPCO has requested amendment to the oper-
ating licenses for Surry Units 1 and 2 to permit an increase in the plugging
level of the steam generator tubes. The current analyses are valid for
steam generator tube plugging levels of up to 19% on Unit 1 and up to

204 on Unit 2. The submittals which contain accident analyses and .
Technical Specification changes are in support of a request to raise

the steam generator tube plugging level limit to 25% for both units.

Reactor Coolant System (RCS) Flow Rate

As the Tevel of steam generator tube plugging increases, several factors
affect the assumptions used for the analyses of anticipated and design
basis accidents. Among the affected parameters are the pump coast down
rate, heat transfer area to the secondary side, and loop flow rate.

To assess the effect of steam generator tube plugging on RCS loop flow
VEPCO has taken measurements to obtain the loop flow rate at several
levels of steam generator tube plugging. These data points are pre-
sented in Table 1.




TABLE 1

Unit % S. G. Tubes Plugged Ave:. RCS Loop Flow (gpm)
1 5.7 94,500
1 R 14.4 92,800
1 : 1846 90,700
2 3.4 | 100,000
2 . 16.8 - 94,000

The average loop flow rates are obtained from measurements used to
perform a plant heat balance. The data include primary temperatures
and pressure, secondary system calorimetric data, reactor coolant
pump heat, and estimates of heat losses from both the primary and
secondary side.

The data points were compared with the flow rate predictions obtained with
with the Mestinghouse analytical model. The maximum deviation between

the measured and predicted curves was used as a constant bias to

reduce the predicted curve of flow rate versus percent steam aener-

ator tubes pluaged. This curve was then further reduced by 2% to. account
for measurement uncertainty, which VEPCO has shown(5) to be greater

than the 2o~ confidence 1imit on the measured flow rate.

Further conservatism has been used in the following analyses by
extrapolatinag the flow rate versus steam generator tube plugging
leveY curve to 40% plugging level and using the corresponding flow
rate in the analyses. This flow rate, 72,560 gpm per loop, is 10%
below the thermal desian flow rate of 88,500 agpm per loop. This
assumption is conservative since the proposed authorization is for
operation to 25% of the steam generator tubes plucged.

ACCIDENT ANALYSES

A. Non-Loss-of-Coolant Accident (LOCA)

As a result of the proposed 40% pluogina level three factors
made the current analyses invalid:

1) 'The RCS flow rate is lower than the thermal desian
value,




2} The RCS volume is less than that assumed in the
analyses, and

3) The pump coast down characteristics are more severe

than assumed in the analyses. '
VEPCO has submitted(1) an assessment of the impact on the non-
LOCA of steam generator tube plugaing up to a level of 40%,
The individual accidents were examined to determine which of
the parameters affected by increased steam generator tube
pluaging were important for each accident. These affected
accidents which are limiting or very sensitive to the
effects of higher steam generator tube plugaing levels
were reanalyzed. The following assumptions were used in the
analyses:

"ProEASed Current
Thermal design flow, gpm/loop 79,650 88,590
S. G. tube pluaging, % 49 19 Unit 1

20 Unit 2

Power, Mwt (102% of) ' 2441 2441
TAVE, OF (+ 40F) 574.4 574.4
AT at 100% power, OF 69.1 62.8
Fih | 1.55 1.55
FQ 2.0 2.0

Three accidents are 1imiting or most sensitive to the 40% steam
generator tube pluaaing level.

1. An uncontrolled control rod assembly withdrawal at power
produces a mismatch in reactor power and steam flow. The
result is an increase in-reactor coolant temperature.
Reanalysis of the uncontrolled control rod withdrawal at
power indicates that adequate marcin to NDNB exists at the
higher steam generator tube plugging level. The minimum
Departure from Nucleate Boiling Ratio (DNBR) calculated
remains above 1.30, thus indicatinn that the core and
reactor coolant system are not adversely affected.

2. Boron dilution accidents have been reanalyzed primarily due
to their sensitivity to the reduction in the reactor coolant
system volume. The case of boron dilution during refueling




was not reanalyzed since the steam aenerator tube
volume is not considered in the analysis. The case
of boron dilution during startup was reanalyzed due

to the significant change in sysiem volume from the
exclusion of 40% of the steam generator tube volume.

 The reanalysis indicates a return to criticality in 82

minutes.  This is longer than our required minimum
time of 30 minutes. Thus adequate time exists for
operator action.

Two cases were analyzed for boron dilution while at power:
automatic and manual control of the reactor. Boron
dilution at power with the reactor in automatic control
results in an operator action time of 24 minutes.

Boron dilution of power with the reactor in manual

control results in an operator action time of 22
minutes. Both cases exceed our reouired minimum of

15 minutes for operator action and thus are acceptable..

3. The loss of flow accident was reanalyzed assuming 10ss
of all three reactor coolant pumps. The significant
factor affecting the loss of flow accident is the
increased loop resistances, due to the 40% level of
steam generator tube pluaging, resulting in a more
‘rapid coastdown. Using analysis methods and assumptions
consistent with those employed in the Final Safety
Analysis Report (FSAR}, the loss of flow accident for
the higher level of steam generator tube. plugaina
results in a minimum DMBR of 1.33. Thus, adequate
margin exists for the loss of flow accident with a
higher level of steam generator tube plugaing. The
result of the evaluations and reanalyses performed
indicate that with the reduced flow rate and changed
pump coastdown, the anticipated transients presented
in the FSAR will meet NRC requirements for safety
margin.

Loss-of-Coolant Accident (LOCA)

The emergen?% core cooling system (ECCS) performance has been
reanalyzed ,3) for a postulated large break LOCA with the
assumed flow rate in the RCS flow rate section above. The
reanalysis was performed using the October, 1975 version of the

Westinghouse Evaluation Model. That model is in compliance

with Appendix K to 10 CFR 50 and the August 27, 1976 Order for
Modification of License. , , o i}

-




The assumptions and initial operatina conditions used in the
reanalysis are in accord with those of the current approved
LOGA-ECCS analysis with the exception of:

1) The heat flux hot channel factor chanaed from 2.0 to 1.85,
2) RCS flow rate changed from 88,500 gpm/loop to 79,650 aom/loop,

3) Number of steam generator tubes pluaged. changed from 20%
to 25%, .

4) Core inlet temperature uncertainty of +40F removed, .

5) Containment spray initiation time changed from 20 sec to
46 sec,

6) Inside and outside recirculation spray system initiation
times of 120 sec and 300 sec, respectively, and

7) Hot assembly enthalpy rise peaking factor change from
1.435 to 1.38.

Results have been submitted for the double ended cold leg auillotine
break (DECLG) with a discharge coefficient CD = 0.4, 0.6, and 1.0.
As with all previous analyses for the Surry Units, the break with
CD=0.4 is the limiting case. The results of the reanalysis

indicate a peak clad temperature of 21770F, a maximum local

clad oxidation rate of 7.4%, and a total core metal-water

reaction of less than 0.3% taking into account the seven above
changes in the original analysis. The results given above were
obtained using a core power shape axially peaked at the core
centerline. The Westinghouse ECCS sensitivity studies (0) indicate
that the center peaked shape is the limiting power shape for peaking
factors (Fq) greater than 2.32. The staff has discussed with the
licensee the applicability of the Westinghouse sensitivity study's
result that the center peaked shape is limiting when the peaking
factor 1is 1e%§ ghan 2.32. In response the licensee has referenced
Amendment 66‘’ > ) to the D.C. Cook FSAR which supports a peaking factor
of 2.05. Although.D. C. Cook is a different plant, the results of ‘
calculations performed with two power shapes, center and top peaked,
demonstrate that at a peaking factor of 2.05 the center peaked shape
remains limiting. The staff has concluded that the peaking of the
Surry plants (Fg= 1.85) is sufficiently lower than that of the

D. C. Cook plant (Fp= 2.05) to warrant additional analytical studies
to support the conchsion that the center peaked power shape is the
limiting shape. The licensee has committed’ to provide within
approximately ninety days sufficient analytical studies to justify
use of the center peaked power shape as the limiting shape. We
conclude that the ECCS meets the acceptance criteria as presented

in 10 CFR 50.46 with up to 25% of the steam generator tubes plugged.




TECHMLEAL SPECTIFICATIONS

The proposed Technical Specification changes have been reviewed to
ensure that the assumptions and limitations imposed due to the accident
analyses and LOCA reanalyses will be met. The proposed Technical Speci-
fications with existing operating surveillance procedures ensure maintenance
of the hot channel factor normalized operatina envelope, [K(7) versus
core heightl, and will provide for safe operation of Surry Units 1 and

2 with up to 25% of the steam generator tubes plugged. The changes

in Technical Specifications 4.10 and 5.3 merely removed data

repeated from Technical Specification 3.12 and "added references to

T.S. 3.12 for the data; thus, these changes are administrative in
nature. Therefore, we find the proposed Technical Specification

changes acceptable. .

SUMMARY

The licensee has shown by the use of ‘conservative assumptions and
acceptable analyses that Surry Units 1 and 2 can be safely operated
with up to 25% of the steam generator tubes plugged. The limiting
transients were reanalyzed and the results are within required
safety margins. The ECCS performance has been reanalyzed for the
large break LOCA with the result that compliance with the require-
ments of 10 CFR 50.46 is assured. For the limiting case the peak
clad temperature does not exceed 22000F.

We conclude that operation of Surry Units 1 and 2 with up to 25%

of the steam generator tubes plugged will not result in undue risk
to the hea]th and safety of the public.

ENVIROMMENTAL CONCLUSIONS

We have determined that the amendments do not authorize a change in
effluent types or total emounts ror an increase in powar level and will
not result in any significant environmantal irpact. #:aving hade this
determination, we have furthzr concluded that tne amendments involve an
action which is insignificant from the standpoint of cnvironmental impact
and purzuent to 10 CFR $51.5(d)}(4) that an environmzntel impici state-
ment, or negative ceclaration and envirommantal impact epproisal resd

not be prepared in ccnnection with the issuance of these amendments.




CONCLUSION

Ve have concluded, based on the considerations discussed above,

that: {1) therc is rcasonabie assurance that the health and safety
of 1he nublic will not be endangersd by oparation in the proposed
manner, and (2) such activities will be conducted in compliance

with the Commission's requletions and tha issuance of these amendments
will not be inimical to the common defense and security or to the
health and safety of the public. '

Date: December 2, 1977
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKETS NOS. 50-280 AND 50-281

VIRGINIA ELECTRIC AND POWER COMPANY

NOTICE OF ISSUAMCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

.The-U. S. Nuclear Regulatory Cohmission (the Commission) has
issued Amendments Nos. 35 and 34 to Facility Operating Licensés.Nos.
DPR-32 and DPR-37, issued to Virginia Flectric & Power Company (tﬁe
licensee), which revised the license and Technical Specifications for
operation of the Surry Power Station, Units Nos. 1 and 2 (the
facilities) located in Surry County, Vifginia. The amendments are
effective as of the date of issuance.

These amendments establish peaking factors to be used when the
steam generator tube plugging 1imit exceeds 19% for Surry Unit No. 1
and 20% for Surry Unit No. 2; in addition, a tube plugging limit of
25% is authorized for both units.

The appiication for the 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 reguiations in 10 CFR Chapter I, which are set forth in the license

amendments.
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Notice of Proposed Issuance of Amendments to Facility Operating
Licenses in connection with this action was published in the FEDERAL
REGISTER on September 15, 1977 (42 F.R. 46431) and corrected on
September 29, 1977 (42 F.R. 51680). Mo request for.a.hearing or
pet{tion fof leave to intervene-was filed following notice of the pro-
posed action. |

The Commission has determined that the issuance of these amend-
ments will not result in any significant environmental impact and that
pursuant to 10 CFR §51.5(d)(4) an environmental impact statement,
negative declaration or environmental impact.appraisél need not be
prepared in connection with issuance of these amendments.

For further details with respect to this action, see (1) the
application for amendments dated August 9, 1977, as supplemented
August 26, 1977, October 14, 1977, and November 16, 1977, (2)
Amendments Nos. 35 and 34 to Licenses Nos. DPR-32 and DPR-37, and

(3) the Commission's related Safety Evaluation. All of these items

are available for public inspection at the Commission's Public Document Room,

1717 H Street, N.W., Washington, D.C. and at the Swem.Library, Coi]ege
of William and 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. 20555, Attention: Director,
Divisioﬁ of Operating Reactors.
Dated at Bethesda, Maryland, this 2nd day of Decémber 1977.
| 'FOR THE NUCLEAR REGQLATORYACOMMISSIOH

Robert W. Reid, Chief
Operating Reactors Branch #4

Division of Operating Reactors




