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Attachment 1

Large Break LOCA-ECCS
Reanalysis

Surry Power Station
Units No. 1 and 2

October 29, 1976




- 1,0 INTRODUCTION

The reanalysis of ECCS cooling performance for the postulated large
break Loss of Coolant Accident (LOCA), as required by the Order for Modifi-
cation of License for Surry Power Station Units No. 1 and 2 issued by the

(18)

Nuclear Regulatory Commission on August 27, 1976 is presented herein.* This
reanalysis‘is in compliance with 10CFR50.46(1), Acceptance Criteria for Emergency
Core Cooling Systems for Light Water Reactors. This reanalysis was performed
with the October, 1975 version of the Westinghouse Evaluation Model. The
analytical techniques utilized in the reanalysis are in compliénce with Appendix
K to 10CFR50, and are documented in Referenées (2,13, 15, and 16).

As required by Appendix‘K of 10CFR50, certain conservative assumptions
were made for the LOCA analysis. These assumptions pertain to the conditions
of the reactor and associated safety system equipment at the time that the LOCA
occurs, and include such items as the core peaking factors, the containment
pressure, and the performance of the emergency core cooling system (ECCS) . All
assumptions and initial operating condition input data used in this reanaiysis
were the same as was used in the previously applicable LOCA-ECCS analysis (see
our letter of June 6, 1975 - Serial No. 500—S)(8) except for (1) the limiting
‘ value of heat flux hot channel féctor.(changed from 2.1 to 2.0), (2) the ﬁini—
mum allowable value of the containmeﬁt temperature (changed_from 75°F to 90°F),
(3) the number of steam genefétor tubes assumed to be plugged (see our letters.
of May 14, 1976 (Serial No. 017/043073) (9, August 18, 1976 (Serial No. 194) (100
and October 19, 1976 (Serial No. 260/092276)%11), (4) the temperature of the
fluid in:the reactor vessel upper head region (changed from a temperature equal
to the temperature in the cold leg to a temperature equal to the temperature

(14,17,18)
.9

in the hot leg i.e.,

*It should be noted that a reanalysis of the small break LOCA is not necessary
and therefore the analysis of this accident submitted in our letter of June
6, 1975 (Serial No. 500-8) (8) remains applicable.

-1~




100% of Thot),and.(S)'for one case, as discussed below, the minimum level

of accgmulatorrwater volume (changed from 975_ft3 to 1075 ft3).

2.0 "DESCRIPTION OF POSTULATED MAJOR REACTOR COOLANT PIPE RUPTURE (LOSS OF
COOLANT ACCIDENT - LOCA)

A LOCA is the result of a rupture of tﬁe.Reactor Coolant System (ﬁCS),
'piping or 6f any line conneﬁted to the system. The boundary considered for |
the LOCA as applicable to this connected piﬁiﬁg‘is defined in the FSAR. Should
a major break occur, depressurizatioﬁ of the RCS resulgs in a pressure |
decrease in the pressurizer. The reactor tfip signal subsequently occurs’ when
the pressurizer low pressure trip‘setpoinf is'reached.. A Safety Injection
System (SIS) signal is actuated when the approniate setpoint is reached.
Ihese'coqntermeasﬁres will limit the'conéequenéesvof the accident in two ways:
1. Reactor trip and borated water injecti;n compiement ?oid formation
inAcausing rapid reduction of power to a residual level corres-
ponding to fission product decay heat. (It shduld.be noted,
however, that no credit is faken in tﬁe analysis for the insertion.
of control rods to shut down the reactor.)
2. Injéction of boraﬁed water provides heatvtranéfer from the core
and prevents exéessive cl&d temperatures.
- . Before the break occurs,the unit is in an equiliﬁrium condition,
i.e.,.the heét generated in the core is being removed via the secondary
system. During blowdown, heat from_decay, hot internals'énd the vessel
continues to be transferred to the reactor cédlant system. >At the beginning
6f the blowdown phase, the entire RCS contains subcooled liquid which trans-
fers heat from the core by fﬁrcedlconvection ﬁith some fglly developed nucleate
boiling.. After the break develops, the time to departure from nucleate boiling
is calculated, consistent with Appendix K of 10CFR50. Thereafter the core

heat transfer is based on local conditions with transition boiling and forced




convection of steam as the major heat transfer mechanisms. During the refill
period, it is assumed that rod-to-rod fadiation is the only core_ﬁeat transfer
mechénism. The heat transfer between the reactor coolant system and the
secondary system may be in either direction depending on the relative temper-
atufes. In the case of pontinuéd heat addition.to the secondary, secondary
system pressure increases and the main safety valves may éctuate to reduce

the pressure. Make~up to the secondary side is automatically prévided by the
ﬁﬁxiliary feedwater system. The safety injection éignal stops normal feed-
water flow by closing the main feedwater control valves, trips the main feedwater
pumps and initiates eﬁergency feedwater flow by starting the auxiliary feed-
water pumps. The secondary flow aids in the reduction of reactor coolént

syétem pressure. When the reactor coolant system depressurizes to 600 psia,

the accumulators begin to inject Eorafed water into the reactor coolant loops.
The conservgtive éssumptioﬁ is then made that injected accumulator water bypasses

the core and goes out through the break until the termination of bypass. This-

cogservatism is again consistent with Appendix K of 10CFR50. In addition, the

re;ctor coolant pumps are assumed to be tripped at the initialization of the

- accident and effects of pump coasfdown are included in the blowdown analyses.,

The water injected by the accumulators cools the core and subsequent

operation of the low head safefy injecfionApumps supply water for long term

Acooling. After the contents of the refueling water storage is emptied; long
term cooling.of the core is accomplished by switching to the recirculation
mode of cofe cooling, in which the spilled borated water is drawn from the

containment sump by the low head safety injection pumps and returned to the

reactor vessel.

P L

The containment spray system and the recirculation spray system

" operate to return the containment to subatmospheric pressure.




~"3.0 ANALYSIS

' 'The large break ﬁOCA transient is diyided, for analytical purposes,
into three phases: blowdown, refill, and reflood. There are three distinct
transients analyzed in each phase, including the thermal-hydraulic transient
-in the RCS, the pressure and temperature transient within the containment, and
the fuel and clad temperature transient of the hottest fuel rod in the core.
Based on these considerations, a system of inter;related computer codes has
been dexeloped-for the analysis of the LOCA.

| The .description of the various aspects of the LOCA analysis method-

ology is given in WCAP-8339. (%)

This document describes the major phenomena
modeled, the interfaces among the conputer codes,.and the features of the codes
which ensure.compliance‘with the Acceptance Criteria. The SATAN-VI, WREFLOOD,
€0CO, .and LOCIArIV codes, which are used in the LOCA analysis, are described

(3) (5) (6), and WCAP-8305 (4), respec-

in detail in wcap-8306 ), wcar-8171), ﬁCAPj8326
tively. These codes are able to assess whetner sufficient heat transfer
- geometry and.core amenability'to cooling are preserved curing the time
spans applicable to the blowdown, refrli, and reflood phases of the LOCA.
The SATAN-VI computer code analpzes the thermal-hydraulic transient in the RCS
during-blowdown'anc the‘WREFLOOD_computer code is used to calculate this tran-
.8ient during the refill and feflooq phases of the accident. _The COCO computer
. code is used to‘calculate the containment pressure transient during all three
phases of the LOCA analyais. Similarly, the LOCTA-IV computer‘code is nsed to
compnte the thermai transient of the hottest fuel rod during the three phases.
- SATAN-VI is used to determine the RCS pressure, enthalpy, and
.density, as well as the mass and energy flow rates in the RCS and steam-éen—
erator secondary as a function of time during the blowdown phase of the LOCA.
SATAN-VI also calculates the accumulator mass and pressure and the pipe break

.-mass and energy'flow rates that are assumed to be vented to the containment

during blowdown. At the end of the blowdown phase,‘these data are transferred
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to the WREFLOOD code. Also at the end of blowdown, the mass and energy releése
rates during blowdown are transferréd to the COCO co&é for use in the deter-
minétion of the containment pressure response during this first phase of the
LOCA. Additional SATAN-VI output data from the end.of blowdown, including
the core inlet flow rate and enthalpy, the core pressure, and the core power
decay tranéient, are input to the LOCTA-IV code.

With input from the SATAN-VI code, WREFLOOD uses a system thermal-
hydraulic mode;rto determine the core flooding rate (i.e., the rate at which
-coolant enters the bottom of the core), the.coolant pressure and teﬁperature;

and the quench front height during the refill and reflood phases of the LOCA.

WREFLOOD also calculates the mass and energy flow rates that are assumed to
be vented to the contaimment. Since the mass flow rate to the containment
dépends upon the core flooding rate tand the locai-core pressure, which is
a function of the containment_backpressure, the WREFLOOD and COCQ codes are
interactively.linked. WREFLOOD is also linked fo the LOCTAFIV éode in that
thermal-hydraulic parameters from WREFLOOD are used by LOCTA—IV.in its cal-
culétion'of the fuei temberature.z

LOCTA—IV is used throughout the analysis of the LOCA transient to
. calculate the fuel and clad témperature of the hoftest rod in the core. The
input to LOCTA-IV which consists of appropriate thermal-hydraulic output from
SATAN—Vi?and WREFLOOD and fhe conservatively chosen initial core operating con-
ditions summarized in Tables 3a, 3b, and 3¢ and Figure 18. (The axial péwer-shape
- assumed for LOCTA-IV (curve 1, Figure 18) is é‘cosine curve which has been |
Apfeviously verified to be the shape that produces the maximum peak clad
temperature. @, 12, 13)) .
The COCO code, which is also used throughout the LOCA analysis, cal-

culates the containment pressure. Input to COCO is obtained from the mass and

energy flow rates assumed to be vented to the containment as calculated by the
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SATAN-VI and WREFLOOD codes. 1In addition, conservatively chosen initial

containment conditions and an assumed mode of operation for the containment

cooling system afe_input to COCO.

4,0 RESULTS

7,12,14
(7,12,14) the

Based on the results of the LOCA seﬁsitivity‘studies,
limiting large break was found to be:the double-ended cold ieg guillotine
fDECﬁGS break of thé RCS. Therefore oﬁly-thé DECLG break results are reported.

The results of three sets of initial operating conditions are pro-
vided for the present reanalysis. Table 1 defines Cases A, B, and C for the
three sets of initial operating conditions that have been assumed for' this re-
analysis. Tables 2a, 2b, and 2c¢ present the time.sequence of events for Cases
A, B, and C, ;espectively. Tables 3a, 3b, and 3c present the regults and the
major initial conditions for the three cases which are discuésédvin more detail
below.

The base case, Case A, assumed a steam generator tubé plugging levél
of ‘7 percent per steam genératbr and minimum accﬁmulétor water level of 975 ft3.
Table 3a presents results for the DECLG for the values of th?ee discharged coeff-
cignts (Cp)« This range. of discharge coefficients was determined to include
- the limiting case for peak clad éemperature froﬁ sensitivity studies reported
1n weap-8356(7), wcap-857212), ana weap-8853(14), The limiting base case (Case
A) break, as in the érevious analysis, was found to be‘the Cp = 0.4 break apd
resulted in a peak clad temperatﬁre of 2074°F, a maximum 1oc;1 metal-water reac-
tion of 5.6 percent, and a total core mefal—water reacfion of less than 0.3 percent.

S - An additional analysis was then conducted with the limiting (Cp = 0.4)
break size in order to determine the sensitivity of increased steam generator

tube plugging on peak clad temperature. The Case B assumptions were the same

as for Case A except that the steam generator tube plugging level was assumed

e



to be 10 percent. These results are presented in Table 3b and incate a peak
cladbtemperature of 2691°F, a maximum local metal-water reaction of 5.9 per-
cent, and a total core metal-water reaction of less than 0.3 percent.

-Case C, the final casé, assumed a change in accumulator water volume
from 975 ft3 to 1075 ft3. This was done because it was found that for steam
generator tube plugging approaching 11 percent and an accumulator water volume

of 975 ft>

the peak clad temperatﬁre slightly exceeded 2200°F. In order to.
obtain more margin in peak clad.temperature to accomodate tﬁe potential need for
higher steam géneratorvtube plugging levels, the effect of an increase in accumu-
lator water volume was investigated and found to be bengficial. Table 3¢ pro-
vides results for Case C which assumed avsteam generator tube plugging level of
.12 ﬁercent and an accumulator water volume of 1075 ft3. The results indicate a
peak clad temperature of 2107°F, a maximum local metai-water reaction of 6.2 per-
cent, and.a total_care metal-water reaction of léss than 0.3 percent.

"Finally, for information purposes, an analysis was conducted to détét—
mine the impact éf asymmetric stegﬁ generator tube plugging on peak clad temb-
erature. Limiting asymmetric conditions were investigated and the resﬁlt indicated
no adverse impact on the limiting pe;k clad temperatufe. Currently,‘less than
12%Z of the steam generator tubes are plugged in the Surry units and the plugging
" distribution is essentially symmetric.

The detailed fesults of the LOCA reanalysis for Cases A, B, and C are
pro§ided in Tabies 1 through 7 and Figures i through 18.
5.0"CdNCLUSIONS |

For breaks up to and including the double énded severance df a reactor
coolant pipe and for the operating conditions specified by Cases A, B, and C, the

Emergency Core Cooling System will meet the Acceptance Criteria as presented in

10CFR50.46. That is:




The calculated peak fuel element clad temperaturé is below the
requirement of 2200°F.

The amount of fuel element:cladding. that reacts chemically with
water or sfeaﬁ does not exceed 1 percent of the total amount of

Zircaloy in the reactor.

-The clad temperature transient is terminated at a time when the

core geometry is still émenablebto cooling. The localized
cladding oxidation limits of 17% are nét ekceeded dﬁring or
after queﬁching. |

The core remains amenable to cooling during and after the

break.

The core temperature isAfeduced and decay heat is removed for
. an extended period of time, as'required by the long-lived

radioactivity remaining the core.
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CASE A

CASE B

CASE C

Table 1

"INITTAL OPERATING ASSUMPTIONS FOR THE SURRY UNITS 1 AND 2

- B LOCA-ECCS REANALYSIS

This is the base case reanalysis which assuméd the following:
1) total peaking f;ctor (FQ) of 2.0

2) minimum temperaturé of the gontainment of 90°F

3) uniform steam generator tube plugging of 7 percent

4) accumulator water volume of 975 ft3 (per accumulator)

5) temperature of the fluid in the reactor vessel upper head
region equal to 100 percent of THOT

This case extended the results of Case A (limiting break (C.=0.4))
to indicate the effect on peak clad temperature of increased steam
- generator tube plugging. The following assumptions were made:

'1)"tota1 peaking factor (FQ) of 2.0
2) minimum temperature of the containment of 9Q°F
3) uniform steam generator tube plugging of 10 percent

4) accumulator water volume of 975 ft3 (per accumulator)

5) temperature of the fluid in the reactor vessel upper head
region equal to 100 percent of THOT

This case extended the results of Cases A and B to indicate
the effect on peak clad temperature of increased accumulator
water volume and further increased steam generator tube plug-—
ging. The following assumptions were made:

1) total peaking factor (Fq) of 2.0

2) minimum temperature of the containment of 90°F

3) uniform steam generator tube plugging of 12 percent

4) accumulator water volume of 1075 ft3 (per accumulator)

.5) temperature of the fluid in the reactor vessel upper head
region to 100 percent of THOT




Table 2a

TIME SEQUENCE OF EVENTS

CASE A
DECLG

(Cp=1.0)
START 0.0 sec.
Reactor Trip Signal 0.623
S. I. Signal 1.45
Ace. Injection > 10.5
End of Bypass ’ 21.71
End of Blowdown 23.16
Bot;om of Core Recovery 35.66
.Acc. Empty | .42.3 h
Pump Injection - 26.45

DECLG
(C=0.6)
0.0 sec.
0.635
1.81
12.9
23.84
26.91
37.62
44,75

26.81

DECLG
(Cy=0.4)
0;0 sec.,
0.648
2.25
16.6
24,94
31.20
37.75
43,64

27.25



Table 2b

TIME SEQUENCE OF EVENTS

CASE B
DECLG
(CD=0.4)
START . | 0.0 sec.

Reactor Trip Signal - ‘ 0.648
S. I. Signal - S ' 2.23
Accf Injection -A | , . : 16.4
>End of-Bypass .' o : 24,67
End of Blowdown | : 29.0
Bottom of Core Recovery _ _ ©37.45
Acc. Empty . e 48,32

Pump Injection 27.23



Table 2c

TIME SEQUENCE OF EVENTS

CASE C
DECLG
(CD=O'4)..
START o - ' 0.0 éec.
Reactor Trié Signal | } 0.648 |
S. I. Signal o T 2.3
.Acc, Injection . : 16.2
End of Bypass ‘ i - 24.26
ﬁnd 6f Blowdown | o - 27.81
Boftom of Core Reéovery : ' '37.88

Acc. Empty _ 55.99

Pump Injection o .27.23



DECLG DECLG

Results (CD=1.0) o (CD=0.6)
Peak Clad Temp., OF 1927 1981
Peak Clad Location, , 9.0 9.0
Local Zr/HZO Reaction, (max) % 2,748 4.354
Local Zr/H20 Location, ft. 9.0 | 9.0
Total Zr/H20 Reaction, % <0.3 <0.3
Hot Rod Eurst Time, sec. .63.2 33.6
Hot Rod Burst Location, ft. 6.0 | 6.0

"Initial Conditions
Core Powe;, Mwt, 102% of 2441
Pegk Linear Power, kw/ft; 102% of 12.49
Peaking faétor | | -2.00
Accumulator Water Vélume, £l 975
Most Limiting Fuel Region Cycle Region
| UNIT 1 All

UNIT 2

Table 3a

RESULTS - CASE A

DECLG
(CD=0.4)

2074

9.0

5.601

9.0
<0.3
26.3

6.0




Table 3b

RESULTS - CASE B

DECLG

Results (CD=0.4)
feak Clad Temp., °F | 2091
Peak Clad Location, ft. 9.0
Local Zr/H20 Reaction (max), % ' .5.939
Local Zr/H20 Location, ft. . 9.0
Total Zr/HZO Reaction, % | | | . < 0.3
Hot Rod Burst Time, sec. _ 26.3
Hot Rod Burst Location, ft. ‘ 6.0

Initial Conditions
Core Power, Mwt, 102% of o ) 2441
Peak Linear Power, kw/ft, lCZZ of 12.49
Peaking Factor : ' 2,00
Accumulator Water Volume, ft3 A 975 o 5
Most Limitiné Fuel Region | ' Cycle .' Region
UNIT 1 o - An 4

UNIT 2 I All 4




Table 3c

. RESULTS - CASE C’

Results

Peak Clad Temp., p

Peak Clad Location, ft.

L&éai Zr/H20 Reaction (max), %
Local Zr/HZO'Locatioﬁ, ft.
Total Zr/HZO Reaction, %

Hot Rod Burst Time, sec.

Hdt Rod Burst Location, ft.

Initial Conditions
Core Power, Mwt, 1027 of
Peak Linear Power, kw/ft, 102% of
Peaking féctor | |

Accuniulator Water Volume, ft3

Most Limiting Fuel Region
UNIT 1

UNIT 2

2441

12.49

2.00

1075

Cycle

All

All

DECLG

.(CD=0.4)

2107
9.0
6.234

9.0

< 0.3

28.2

6.0

Region



Table 4

CONTAINMENT DATA (DRY CONTAINMENT)

NET FREE VOLUME =~ ° A R - 1.863x10° Ft?

INITIAL CONDITIONS

Pressure ’ 9.35 psia
Temperature ' o 90 OF
RWST Temperature : : 40 OF
Service Water Temperature : 35 OF

Outside Temperature o ‘ 9 OF

SPRAY SYSTEM I

Number of Pumps Operatlng 2
" Runout Flow Rate 3200 gpm
Actuation Time o C .~ - 20 secs

SPRAY SYSTEM II-—-RECIRCULATION SPRAY FROM PUMP

Number Pumps Operating : -2

Runout Flow Rate (each) ; 3200 gpm
Actuation Time - 125 secs

Heat Exchanger {UA(per pump)} 3.5x10°% Btu/hr-°F

Service Water Flow (per exchanger) ' 6100 gpm

STRUCTURAL HEAT SINKS

Thieckness(in.) Area(Ft?), w/uncertainty
"Concrete, 6 6,972
Concrete, 12 ' 57,960
Concrete, 18 ;o ' : 40,470
Concrete, 24 10,500
Concrete, 36 : ' 4,410
Carbon Steel, 0.375 46,887

Concrete, 54
Carbon Steel, 0.50 25,075
Concrete, 30 :
Concrete, 24 ' 11,284
Carbon Steel, O. 366 167,165

‘Stainless Steel, 0.426 3,399



TABLE 5a

\

This page will be supplied at a later date



TABLE 5b

This page will be supplied at a later date



Table 6a

REFLOOD MASS AND ENERGY RELEASES FOR LIMITING CASE

AT 10 PERCENT PLUGGING - DECLG (Cp=0.4)

Time Total Mass Flow Rate Total Energy Flow Rate

(sec) (1b/sec) . (10° Btu/sec)
37.448 0.0 0.0
38.373 . : 0.0 0.0
38.473 0.0435 0.0006
43,382 35.53 0.4620
52.145 206.8 - 1.436
65.545 243.2 : : 1.482
81.845 255.8 . - 1.464
100.045 : 263.0 1.426
119.645 269.2 ' 1.382
215.045 . 301.8 _ 1.124
278.945 320.9 0.9728

366.754 333.3 0.8697



Table 6b

BROKEN LOOP ACCUMULATOR FLOW RATE

FOR LIMITING CASE AT 10 PERCENT PLUGGING - DECLG (CD=0.4)

Time S Mass Flow Rate
- (1bm/sec)

|
~
[
[1'3
0
~’

0.0 0.0
1.0 3.74
2.0 3.47
3.0 3.26
4.0 3.07

© 5.0 2.91
6.0 2.77
7.0 2.65
8.0 2.54

. 9.0 2.44
10.0 2.35
11.0 2.27
12.0 2.19 - ,
13.0 2.11
14.0 2.04
15.0 1.99
16.0 1.94
18.0 1.86
20.0 1.78
22.0 1.71
24.0 1.78
26.0 1.72
28.0 0.0

0.0

30.63

* For energy mass flow rate, multiply mass flow rate by a
constant of 60 Btu/lbm.




Tablg 7b
BROKEN LOOP ACCUMULATOR FLOW TO CONTAINMENT

For Limiting Case At 12 Percent Plugging - DECLG (CD = 0.4)

- TIME (sﬁc) ' MAsé FLOWRATE® (Lﬁm/SEc)
0.0 ' ~ : | 4107
T 1.0 o . 3738
3.0 - | 3232
5.0 : | - 2891
7.0 . | 2639
10.0 | | | 2355
15.0 a | 2024
20.0 L 1800
23.01 | | | 1703
;;,32.27k' o 0.0

For energy mass flowrate multiply mass flowrate by a
constant of 58 BTU/lbm.
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Table 7a
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TOTAL MASS FLOWRATE * TOTAL ENERGY FLOWRATE
(LBm/SEC) (10° BTU/SEC)
0.0 | 0.0 '
0.0 ' . 0.0
1.032 0.0134
34,58 | | 0.4497
34.58 L 0.4497
2892 ' | 3,126
2892 ' 3.126
2892 3,126
246.4 1.471
266.4 1.471
257.6 - C 1.449
$264.8 | 1.411
270.9 1.366
286.9 | 1.244
303.9 | 1.106
322.4 0.9596
333.9 0.8584
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Attachment 2

Change No. 47 To The
Technical Specifications

Surry Power Station
Units No. 1 and 2

October 29, 1976
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- 4., The reactor thermal power level shall not exceed 118% of ra£ed'
‘power,

B; The safety limit is ex9éeded-if the combination of Reactor Coolant

System average temperature and thermal po&er level is»at any time

above the appropriate pressure line in TS Figures 2.1-1, 2.1-2 or

'2,1-3; or the core thermal power exceeds 118% of the rated power.
.C. The fuel residencertime‘shall be limited to 21,348 effective full

power hours (EFPH) for Cycle 4 of Unit i and to 6699 EFPH for Cycle

3 of Unit 2. o
Basis
"To maintain the integrity of the fuel cladding and prevent fission product
release, it is necessary to prevent overheating of'the ciadding.under ali
operatiﬁg conditions. This is accomplishéd by operating within the nucleate -
. boiling regime of heat transfer, wherein the heat transfer coefficient is yefy
41arge and the clad surface temperature is only a few degrees Fahrenheit above
the reactor coolant saturation temberature. The upper boundary of the nucleate
boiling regime is termed Departure From Nucleate Boiling (DNB) and at this pdint
there is a sharp reduction of the heat t:ansfer coefficient, which would result
in high clad temperatures and the possibility of cléd failure. DNB is not, how -
ever, an obser?able parémeter dufing reactor operation. Therefére, the observ- .
able parameters; thermal power, reactor coolant temperature and pressure have
béen 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




v

than fhe loci of points of thérmal power, coolént éystem average teﬁpefatﬁre,
and:cgqlant system pressure for which either the DNB rqtio is equal to 1.30‘or
'the average e#thalpy at the exit of the core is equal to the saturation

value. At low'p;essures or high temperatures the average enthalpy at'the

exit of the‘QOre reachés saturation before the DNB ratio reaches 1.30 and,
thus, this arbitrary limit is conservative withireépect to maiﬁtaining clad

- integrity. The plant conditions requireﬁ to violate these limits are precluded
by the érotection system and the self-ﬁctuéted safety valves on the steam
generaﬁor. iUpper limiﬁé of 70% power for lobp stop valves open and 757 with
ioop stop valves closed are shown to completely bound the area where cla@

_ iIntegrity is assured. These latter limits are arbitrary but cannot be reached

1]

due to the Permissive 8 protection system 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 adne 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 bésed on a FiH of 1755, a 1.55 cosine axial
flux shape and a DNB analysis as described-in Section 4.3 ofAthe report Fuel
Deﬁsification éurry Power Station, Unit 1 dated December 6, 1972 (including
the effects of fuel densificatipn); They are also valid for the following

limit of the enthalphy rise hot channel faptbr:' FN = 1.55 (1‘+ 0.2 (1-P)) x T(BU)

AH
where P is fraétion of rated power and T(BU) is the interim thimble cell rod.

bow penalty on Fgﬁ given in TS Figure 3.12-9.

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




to thisllimiting 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 21,348 EFPH for Cycle 4 of Unit 1 and to

6699 EFPH for Cycle 3 of Unit 2 to assure no fuel clad flattening will occur

in the cores without prior review by the Regulatory Staff.

References

1) FSAR Section 3.4
2) TFSAR Section 3.3

3) FSAR Section 14.2




TS 3.3-1

3.3 SAFETY INJEQTION'SYSTEM |

Applicability

Applies to the operating status of the Safety Injection System.

. Objective:

To define those limiting conditions for operation that are necessary to provide
sufficient borated cooling water to remove decay heat from the core in emergency

situations.

Specifications

A. A reactor shall not be made critical unless the following conditions are

met:

1: The refueling water tank contains not less than 350,000 gal. of borated

water with a boron concentration of at least 2000 ppm.

2. Each accumulator systeﬁ is pressurized to at least 600 psia and coﬁ-
tains a minimum of 1075 ft3 and a maximum of 1089 ft3 of borated

water with a boron concentration of at least 1950 ppm.

3. The boron injection tank and isolated portion of the inlet and outlet

piping contains no less than 900 gallons of water with a boron



TS 3.12-1

3.12 CONTROL ROD ASSEMBLIES AND POWER DISTRIBUTION LIMITS

Applicability

-

Applies to the operation of the control rod assemblies and power distri-

bution limits.

Objective

To ensure core subcriticality after a reactor trip, a limit on potential
réactivity insertions from hypothetical control rod assembly ejection,

and an acceptable core power distribution during power operatiom.

Specification

A. Control Bank Insertion Limits

la-'Whenever the reactor is critical, éxcept for‘physics tests and
control rod assembly exercises, the shutdown control rods shall
be fully withdrawn.

2. Whenever the reactor is critical, excépt fof phyéicé tesﬁs and
control rod assembly éxercises; the full length contrbl rod
banks shall be igserted no further.than the aﬁpropriate limit
determined by core burnup shown on TS Figureé 3.12-14, 3.12-1B,
3.12-2, er_3.12-3 for three-loop operation and TS Figures 3.12-4A,

' 3.12-4B, 3.,1'2—5, or 3.12-6 for two-loop operation.

3. The limits shown on TS Figures 3.12-1A through 3.12-6 may be
revised on the basis of physics calculations and physicé data
obtained during unit startup and subsequent operation, in
accordance with the following: .

a.. The sequence of withdrawal of thé controlling banks, when
. géing from zero to 100% power, is A, B, C, D. . |

b. An overlap of control banks, consistent with physics cal-



&,

’

18 3.12-2

‘culations and physics data obtained during unit

startup and subsequent operation, will be permitted.

c. The shutdown margin with allowance for a stuck control

rod assembly shall éxceed the‘éﬁplicablg value shown on
TS Figure 3.12-7 -under all steady—state operation condi-
tions, except for physics tests, from zero to full power,
.inciuding effeéts of axial power distfibuﬁion; _Tﬁe.shut-
down margin as used here is defined as the amount:by which
the reactor core would be subcriticél at hot'shutA6wn condi; ‘
tidns-(Tavg3§47°F) if all qontrol fod as;epbligs ﬁere tripped,
assuming that the highest worth control fod assemﬁly remained
fully withdrawn, énd assu@ing no changes in xenon, borom, or
lpart-ieﬁgth rod pdsition. |
Whenever the reactor is subcritical,léxcept fof physiés tests, the

critical rod position, i.e., the rod pbsition at which criticality

~would be achieved if the control fod asséﬁblies were withdrawn in

. normal sequence with no other reactivity changes, shall not be

. lower than the insertion limit for zero power.

6.

Operation with part'length rods shall be réstricted.such that except
during physics tests, the part length rod banks are withdraﬁn from
the core at all times.v ' B ] T o '.Af
Insertion limits do not apply during physics tests ér auring

periodic exercise of individual rods. However, the shutdown margin

indicated in TS Figure 3.12-7 must be maintained except for the low

power physiés 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.



TS. 3.12-3

7.

DELETED

B. Power Distribution Limits

- 1. At all times except during low power physics tests and implemen-
tation of 3.12.B.2.b.(2), the hot channel factors defined in the

basis must meet the following limits:




FQ(z) & (2.00/P) x K(Z) for P > .5
Fq(2) & (4.00) x K(Z) for PL.5
Fag< 1.55 (1 + 0.2(1 - P)) x T(BU)

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

operating, K(Z) is the function given in Figure 3.12-8, Z is the

core height location of FQ, and T(BU) is the interim thimble cell

rod bow penalty on FXH given in TS Figure 3.12-9,

Prior to.exceeding 75% power following each core loading, and

during each effectivé.full power month of operation thereafter,

power distribqtion maps using the movablé detector system, shall
be made to confirm that the hot channel factor‘limité of this
specification are satisfied. For the purpose of this confirma-
tion:

a. The measurement_of total peaking féctor, Fgeas’ shall be
increased by three pefcént to account for manufacturing
tolerances and further increased by five percent to account
for measurement érror,»and the measurement of enthalpy
rise hot chénnel factor, FXH, sﬁall be increased by four per-
cent to account for measurement error. if either measured
hot channel factdr exceeds its limit specified under 3.12.B.1,
the reactor power and high neutron flux trip setpoint shall be
reduced tntil the limits under 3.12.B.1 are met. If the hot
channel factors cannot be brought to within'theilimits Fos
2.00 x K(Z) and FﬂH:; 1.55 x T(BU) within 24 hours, the Over-
power AT and Overtemperature AT trif setpoints shall be simi-

liarly reduced.




" TS 3.12-4a

FQ(Z) shall be evaluated for normal (Condition 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 purpose of this specification

'ny(z) shall be determined between 1.5 feet and 10.5 feet elevations

of the core exclusive of grid'strap locations. The measured valués
of Fxy(Z) shall be increased by three percent to account for radial
kenon redistribution effects associated with normal (Condition I)
operation. (In addition, the value of ny(z)‘for Unit 1 shall be
increased by two and one half percent to account for the predicted
increase in thé values of ny(Z) during each effective full power
month. This additional percené penalty on the values of ny(Z) for
Unit 1 shall be applicable up to 9000 MWD/MTU burnup.) The résult-
ing FQ(Z) shall then be increased by three percent to éccount for

manufaéturing tolerances and further increased by five percent to

“account for measurement error. If the results of this evaluation'

predict that FQ(Z) could potentially violate its limiting values as

established in Sbecification 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 ), 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:

3
APDM’

ble J at core elevation Z shall be measured‘utilizing at

(a) The normalized power distribution, Fq(Z) from thim-

least two thimbles of the movable incore flux system for




(b)

TS 3.12-4b

" which §5, as defined in the Basis, has been determined.

This shall be done immediately following and as a mini-
mum at 30, 60, 90, 120, 240, and 480 minutes following
the events listed below and every eight hours thereafter:

i. Raising the thermal power above P s OF

THRESHOLD
ii. Movement of the control bank of rods more than an
accumulated total of five steps in any one direction
while reactor power is greater than PTHRESHOLD ex-—.
~ cept during control rod assembly exercises and excore
detector calibrations. »
h| _ :
If Fq(z) APDM excegds its limit, Fq(Z) as defined in
3.12.B.1, the reactor power shall be reduced until the

limit is met or until thermal power is reduced to P

HOLD®

THRES- -




.. TS 3.12-5

3. The reference equilibrium indicated axial flux difference (called

the target flux differénée) at a given power level P,, is tﬁat

indicated axial flux difference with the cgfe in equilibfium xegon
conditions (smail 6f no oscillétion) and thg contfol rods more than
.190'steps withdrawn. The target flux difference at anonther power

level, P, is equal to the target value of P multiplied by the ratio,

. P/Py,. The target flux difference shall be measured at least once

© per equivalent full power quarter. ‘The target flux differenée must

~ be updated-during each effective full power'mqnth of oberation

either by actual measurement, or by linear interpolation using the

most recent value and the value predicted'for the end of the cycle

life.
Except during physics tests, dufing eicore detector calibration'

and ekcept as modified by 3.12.B.4.a, b, or c‘below, the indicated

‘axial flux difference shall be maintained within a +6 to -9% band
. about the target flux difference (defines the target band on axial
. flux difference).

- a. At a power level greater than 90 percent of rated power, if

-the indicated axial flux differeﬁce deviates froﬁ its target
band, the flux differenée.éhall be'réturned io the target
band, or the reactor power shali_immediately be reduced to
a level‘no greater thén 90 percent of rated power.
b. At a power Level no greatef than 90 percent of rated power,
(1) The iﬁdicated axial flux difference may deviate
| from its ;6 to =92 targét band for a maximum of
one hour (cumulative) in any 24 hour period provided

the flux difference does not exceed an envelope bounded



TS 3,12-6

- by ~18 percent and +11.5 percent at 90% power. (One hélf

of the time the indicated axial flux difference is out of
its target band at power 1evels.up to 50 percent of rated
power is to be counted as conﬁributed to the one hour cumu-
lative maximum the flux difference deviates from its target
band at a power ievel less than or equai 90 percent of rated
power.) For every 4 percent below 90% power, the permissible
positive flux difference boundary is extended by 1 percent.
For every 5 percent below 907 power, the permissible negative
flux difference boundary is extended by 2 percent.

(2) If 3.12.B.4.b(l) is violated then the reactor power shall
be reduced to mno greater than 507 power and the high neutfon
flux setpoint shali be reduced to no greater than 557 power,

(3). A power increase to a level greater than 90 percent of rated
power is contingent upon the indicated axial flux difference
being within its target band.

c. At a power level no greater than 50 percent of rated power,

(1) " The indicated axial .flux difference may deviate from its
target band. |

(2) A power increase to a level greater than 50 percent of
rated power is contingent upon the indicated axial flux
difference not being outside its target band for more
than two hours (cumulative) out of the preceding 24
hour period in Which the power level is no greater than 50

percent.of rated power.




TS 3.12-7

Alarms shall normally be used to indicate the deviations from
the axial flux difference requirements in 3.12.B.4.a and ﬁhe
flux difference-time limits in 3.12.B.4.b. If the alarms are
out of sérvice temporarily, the axial flux difference shall be
logged, and conformance to the limits assessed, eVery hour for
the first 24 hours, and half-hourly thereafter.

The allowable quadrant to average power tilt is 2.0%.
DELETED

If, except for physics and rod exercise testing, the quadrant

to average power tilt exceeds 2%, then:

a, The hot channel factors shall be determined witﬁin 2 hours
“and the power level adjusted to meet the specification of
©3.12.B.1, or |

b. If the hot channel factors are not determined within two

hours, the power level and high neutron flux trip setpoint
shall be reduced from rated power, 2% for each percent of
quadrant tilt, |

c. If the quadrant to average power tilt exceeds *107%, the

power level.and high neutron flux trip setpoint will be
reduced from ratea power, 2% for each percent of quadrant

tilt.




P | TS 3.12-8

7. If, except fbr physiés and rod exercise testing, after a further

period of 24 hours, the power tilt in 3.12.B.5 above is not cor-

rected to léss than 2%:

a.  If design hot channel factors for rated power are not
exceeded, an evaluation as to the cause of the discrepancy
shall be made and reported as a reportabls occurrence to

the Nuclear Regulatory Commission.

~b. If the design hot channel factors for rated power are exceeded

and the powér is greater than 10%, the Nuclear Regulatory
Commission shall be notified and the Nuclear Overpower, Over-
‘ power AT and Overtemperature AT trips shall be reduced one

percent for each percent the hot channel factor exceeds the
fated power design values.

c. If the hot channel factors are not determined the Nuclear
Regulatory Commission shall be notified and the 0§erpower
AT and Overtemperature AT trip settings shall be’reduced'by'
the equivalent of 27 power for every 1% quadrant to average

power tilt.

C. Inoperable Control Rods

1.

3.

A control rod assembly shall be considered inoperable if the
assembly cannot.be moved by the drive mechanism, or the assembly
remains misaligngd from its bank by more than 15 inches. A
full-length control rod shall be considered inopefable if its
rod drop time is greater.than 1.8 seconds to dashpot entry.

No more than one inoperable control rod assembly shall be per-
mitted when the reactor is critical.

If more than oné control rod assembly in a given bank is out of

service because of a single failure external to the individual

rod drive mechanisms, i.€. programming circuitry, the provisions




5.

6.

7.

- remain critical for a period not to exceed two hours provided
. repairs. In the event the affected assemblies cannot be returned

_brought-to hot shutdown conditions.

TS 3.12-9

of 3.12.C.1 and 3.12.C.2 shall not apply and the reactor may '
immediate attention 1is directed toward making the necessary

to service within this specified period the reactor will be

The provisions of 3.12.C.1 and 3.12.C.2 shall not apply during

physicS'tesrsin.which the assemblies are intentionally misaligned
If an inoperable full—length god is located below the 200 step
level and is capable of being tripped or if the full-length rod
is located below the 30 step level whether or not it is capable

: . o
of being tripped, then the insertion limits in TS Figure 3.12-2 o
_ o . L

- apply. R | S

If an inoperable full-length rod cannot be located or if the

 inoperab1e full—length rod is located above the 30 step level

and cannot be tripped, then the insertion limits in TS Figure :
3.12-3 apply. N | N |

No insertion limit changes ere'reqdired‘by an inoperable part—
iength rod. |
if a ﬁull—length-rod becomes inoperabie and reactor operationr
is eontinued the potential ejeeted rodeorth and assoeiated
transient power distribution peaking factors shall>be determined
by analysis within 30 days. The analysis shall include due ’
allowance for non~uniform fuel depletion in the neighborhood

of the inoperable rod. If the analysis results in a more

'“ limiting hypothetieal transient than the cases reported in the

- safety analysis, the unit power level shall be reduced to an

i



E.

F.
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" analytically determined part power level which is cénsistent'
".with the safety analysis. - | '
If the reactor 1is operating above 757 of rated power with one excore
nuclear channel out of service, the.core quadrant power balance shall
be determined. g
l.' Once per'day, and
2; After a change in powér levél greater than'idz or more than.30

inches of control rod motiom.

' The core quadrant power balance shall be determined by one of the

following methods:

| 1. Mb#able detectors (at least two'per quadrant)

2.. Core exit thermocouples (at least four per qqadrant)

Inoperable Rod Position Indicator Channels

1. 1If a rod position'ipdicator channel is out of éerviqe then:

a. For oper;tion betwéen 50% and iOOZ of rated power;:the
position of the RCC shall be checked indirectly by core
instrumenta;ion (excore detector and/or thermocouples
énd/or moﬁable incore detectprs) every shift or subsequent
to‘mbtion, of the nonQindicating.rod, exceeding 24 stéps,
whichever occurs first. |

b. During operation below 507 of rated power no special.moni-'

| toring is required.

2.. Not more than one rod position indicatorA(RPI) channel per group -
nor two RPI channels per bank éhall be permitted to be inopérable.

at any time.

Misaligned or Dropped.Control-Rod

1. If the Rod Position Indicator Chammel is functional and the

associated part length or full length control rod is more than
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iS inches &ut of alignment with its bank and cahnot be realigned, .
then unless the hot channel factors are shown to be within design
limits as specified in Section 3.12.3.1 within 8 hours, power
~shall be reduced so as not to exceed 75% of permitted power.
2. To inérease power above 757 of ré;ed power with a part-length
or full iength control rod more than 13 inches.out of aligﬁment; 
 with its bank #n anélﬁsis shall fi;st,be made to determine thev.
hot channel factors and the resultiﬁg allo&ablé ﬁower.leﬁel
V. based on Section 3.12.B. . |
i The reactivity control concept assumed_fgr(operation is éhat reactivity chénges
’ accompénying changés in reactor power:are‘comﬁensated by”control rod assembly
motion. Reactivitf changes associated ﬁifh xenoﬁ, samarium, fuel depletion,‘.
and large changes in reacto:'coolant temperature (operatihg temperature to
cold shutdown) are compensated fbr byAchanges in the soluble boron concen-
tration. During power operation, the shutdown groups are fully withdrawn
and control of power;is b& the ccntrol'groups. A reactor trip. occurring |

during power opefation will place the reactor into the hot shutdown condition.

The control rod assembly insertion limits providé for achieving hot shutdownv
by reactor triﬁ at any‘time, assuming the highest worth ééﬁtrol rod assembly.
?emﬁins fully withdrawn, with sufficient margins to meet the assumptions used
in the accident analysis. In addition, they provide a limit on the maximum
inserted rod worth in the unlikeiy évent of a hypothetical assembly ejection,
and provide for acceptable nuclear peaking factors. The limit may be deter-
 mined on the basis of unit startup and opera;ing data to provide a more

realistic limit which will allow for more flexibility in unit operation and
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-still assurc compliance with the'shutdoén requiranent; The maximum shut-
down margin reqqirement occurs at end of core life and‘is based on the

- value used in the analysis of the hypdthetical steam break accident. .Thé
rod insertion limits are based on end of core life conditiomns. Early-in
._cOte life, less shutdown margin is required, and.TS Figure 3.12—7 sﬁows
the shutdown margin equi&alent to 1.77% reéctivity at end-of~life with

. respect to an uncontrolled coolddwn. Alliothef aécideﬁt analyses are |

‘based on 1% reactivity shutdown margin.

 Relative positions of control rod banks are determined by a specified
'f control rod bank overlap. This overlap is based on the consideratidn 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

denéification.

The various control rod assemblies (shutdo%n bank§, E6ntrol bank$ A,:B, c,
and D'and parﬁ-leng£h rod§) are each to be_moved'aéva-baﬁk, that ié, with
_ali assemblies in the bank within one step (5/8 inch) of the bank position.
Position indication is provided by two‘meﬁhodé: a digital’count,of actuating
pulses which shows the demand position of the banks and a linear position
e indipatér, Linear Variable Differential Transformer, which indicates the
actual assembly position. The position indication accuracy of'the Linear
Differential Transformer is approximately +57% of span (+7.5 inches).under
steady state conditions. The relative accur#cy of the linéar position .-
indicator is such that, with the most adverse errors, an alamm 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
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m;lpositionEd control rod assembliesvare observable from nuclear and
process information displayed'invthe Main Control Room and by core
thermocouples andAin—core movable detectérs. Below 50% power, no
special monitoring is required fof malpositioned control rod assémblies
with inoperable rod position indicators because, e&en with an unnoticed
complete assembly misalignment (part-length or full length control fod
aséembly-l2 feet out of alignment with its bank) operafion at 507 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 assmeblies is limited to ome 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
fissibn gas release, pellet temperature and cladding mecﬁanical properties.
First, the peak value of linear'power density must not exceed 21.1 kﬁ/ft

for Unit 1 and 20.4 kw/ft for Unit 2. Second, thelﬁinimum DNBR in the core

must not be less than 1.30 in normal operation or in short term transients.

In addition to tﬁe above, the peak linear power densigy must not exceed the.
limiting‘kw/ft values which result from the 1argé break loss of coolant accident
analysis based on the ECCS acceptance criteria limit of 2200°F on peék clad
temperature. This is required to meet the initial conditions assumed fbr the loss
of coolant accident. To aid in specifying the limits on power distribution the

following hot channel factors are defined.

)
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Fq(Z), Height Dependent Heat 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

.;olerances 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 gép between péllet
and clad. Combined statistically the net effect is a factor of 1.03 to

be applied to fuel rod surface heat flux.

FEH, 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.

It should be noted that FgH is based on an integral and is used as such in -

the DNB calculations. Local heat fluxes are obtained by using hot channel
and adjacent channel'explicit power shapes which fake into account varia-
tions»iﬁ horizontal (x-y) power shapes throughout the core. Thus tﬁé
horizontal power shape at the point of maximum heat flux is not necessarily
directly related to F§ . |

The results of the loss of coolant accident analyses are coﬁservative.with
respect to the ECCSVacceptance criteria as specified in 10 CFR 50.46 using
an upper bound envelope of 2.00 times the hof channel factor normalized

operating envelope of TS Figure 3.12-8.
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When an F_ measurement is taken; both experiemental error and manufacturing
tolerance must be allowed fér. Five percent is the appropriate allowance

. for a full core maﬁ (> 40 thimbles monitored) taken with the movable incore
detector flux mapping system and three percent is the appropriate allowance

for manufacturing tolerances.

In the specified limit of FXH there is an eight percent allowance for.uncerfain—
ties whicﬁ means that normal operation of thé core is expected to result in Fﬁg

< 1.55(1 + 0.2(1-P)) i T(BU)/1.08 where T(BU) is the interim;thimble cell rod bow
penalty on FEH given‘in TS Figure 3.12-9. The logic behind the larger unceftainty
in this case is that'(a) normal perturbations in the radial power shafe (e.g.
rod misalignment) affecﬁ FgH ,» in most céses without'necessariiy affecting FQ,
(ﬁ) the operator has a direct influence ;n F through movement-df rods,

and can limit it to the desired-value, he has n§ direct control over

FﬁH , and (¢) an error in the predictions for radial power shape, which

may be detected during startup physics tests can be cdmpensated for the

: fQ by tighter axial con;rol, but compehsation for F§H is taken, experi-

mental error must be allowed for and four pe:cenf is the appropriate

allowance for a full core map (> 40 thimbles mohitored) taken with the

movable incore detector flux mapping system.

- Measurement of the hot channel factors aré required as part of startup
physics tests, during each effective full power month of operation,>and
whenever abnormal power distribution conditions require a reduétion of

~ core power to a level based on measureﬁ hot channel factors. The incore
map takeg following core loading pfovides confiémation of the basic nucleaf
désign bases including proper fuel loading patterns. The periodic incore
mapping provides additional assurance that the'nucléar design bases remain
inviolate and identify operati¢nal anomalies which would, otherwise, affect

these bases.
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For normal operation, it hés been determined that, provided certain condi-
tions are observed, the enthalpy rise hot channel factor, Fﬁﬂ, limit will
be met; these conditions are as follows:

1. Control rods in a single bank move together with no individual
rod insertion differeing by more than 15 inches from the bank
demand position. An indicated misalignment limit of 13 steps
precludes a rod misalignment no greater than 15 inches with
consideration of maximum instrumentation error.

2. Control rod banks are sequenced with overlapping banks as shown
in TS Figures 3.12-1A, 3.12-1B, and 3.12-2.

3. The full length and part length control bank insertion limits

are not violated.

DELETED

4, Axial power distributibn control procedures, wﬁich are given in
terms of flux difference control and control bank insertion
limits are observed. Flux difference refers fo the difference
between the top and bottom halves of two-section excore neutron
detectors. The flux difference is a measure of the axial offset
which is defined as the difference in normalized power between
the top and bottom halves of the core.

The permitted relaxation in F?H with decreasing power level allows radial
power shape changes with rod insertion to the insertion limits. It has
been determined that provided the above conditions 1 through 4 are observed,

this hot channel factor limit is met.
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‘A recent evaluation of DNB test dafa from experiments of fuel rod bowing

. in thimble cells has identified that it is appropriate to impoée a penalty
factor to the accident analyses DNBR results. ,This.evaluation has not
been compieted, but in order to assure that this effect is accommodated

in a conservative manner, an interim thimble cell rod bow penalty for

15 x 15 fuel, T(BU), is applied to the measured values of the enthalpy
rise hot channel factor, F§ . It is anticipated that the values of this
penalty will change after the evaluation of the test data has been com-

pleted.




TS 3.12-17
DELETED .

For normal (Conditioﬁ I) operation, it may be necessary to perform
surveillance to iﬁsure that the heat flux ﬁot 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) shail
be evaluated monthly by combining the values of ny(Z) obtained from
the analysis of the mdnthly incore flu#‘map with the values of the
design Condition I axial peaking factdrs, Fz(Z). The product of
these shall be iﬁcfeased by five percent to account for measurement
uncertainty,. three percent to account for manufacturing tolerances,
three percent to account for the effécts of the radial redistribution
of xenon during normal (Condition I) operation, and for Unit 1, two
and one half percent to account for tﬁe increase in the value of Fyy(Z)

as a function of burnup out to 9000 MWD/MIU burnup. is de-

PTHRESHOLD
fined as the value of rated power minus one percent power for each
percent of potential FQ(Z) violation. If 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 PTHRES-

HOLD®

Movable incore instrumentation thimbles for surveillance are selected so
that ;he 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 limifed since all other components remain
relativeiy fixed. The femaining part of the total power peaking factor
can be derived based on.incore measurements, i.e., an effective rédial

peaking factér, i; can be determined as the ratio of the total peaking
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factor result from a full core flux map and the axiai peaking factor in

a selected thimble. Based on this approach, the operational value of

the heat flux hot channel factor, FQ(Z) .iPDM is derived as follows:
i o, R .
Fq(2) APDM FJ(Z) (R3) (L.03) (1 + CJ) (1.07)

where:
a. Fj(Z) is the normalized axial power distribution from thimble

j at core elevation Z.
DELETED

b. FQ(Z) iPDM-iS the operational value of the heat flux hot channel

factor for the purpose of this surveillance.

Ce. Rj’

maps covering the full configuration of permissible rod patterns

for thimble j, is determined from at least n=6 incore flux

for power levels for which this surveillance is required.

~

(Fi3@__
and Fij(Z) is the normalized axial power distribution from thimble

at elevétion Z in map i which had a measured peaking factor with-

out uncertainties of densification allowance of Fmeas.

Q
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The full incore flux map'uéed to update §5 shall be taken at

least per every regular effective full power month. The con-

.tinued accuracy and representativeness of the selected thim-

bles shall be verified by using the latest flux maps to update

.the iﬁ for each representative thimble.

Qs

3 is the standard deviation of §5 and is derived from n flux-

maps covering the full configuration of permissable rod patterns
for power levels for which surveillance is required using the '

relationship below, or 0.02, whichever is greater:

n L
1 = 2 |
E"l 15-1 %3 - Fay)

The factor 1.03 reduction in the (kw/ft) limit is the engineering

Gj=

-]

uncertainty factor.
The factor 1.07 is the combined unéertainty associated with the

measurement of FQi and Fij(z)max'

The proqedufes for axial power distribution control are designed to mini-

mize the effects of xenon redistribution on the axial power distribution

during load-follow maneuvers. Basically control of flux difference is

required to limit the difference between the current value of flux dif-

ference (AI) and a reference value which corresponds to the full power

equilibrium value of axial_offsef (axial offset = AI/fractional power).

- The reference value of flux difference varies with power level and burnup,

but exprqsséd as axial offset it varies only with burnup.
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The technical specifications on power distribution control given in
3.12.B.4 together with the surveillance requirements giveﬁ in 3.12.B.2.b
assure that the Limiting Condition for Operation for the heat flux hot

channel factor is met.

The target (or reference) value 6f flux_difference is determined as
follows. At any time that equilibrium xenon conditions have been estab-
lished, the indicated flux difference is noted with the full length rod
control bank more than 190 steps withdrawn (i.e. normal full power opera-
ting position appropriate for the time in life, usually withdrawn farther
as burnup proceeds); This #alue, divided by the fraction of full power at
which the core was opérating is the full power value of the target flux
difference. Values for all other core power levels are obtained by mul-
tiplying the full powér value by the fractional power. Since the indi-
cated equilibrium value was noted, no allowances for excore detector
error are necessary and indicated deviation of +6 to =97 AI are pefmifted
from the indicated reference value. During periods_where extensive load
following is required, it may be'impractical to establish the required
core:conditions for measureing the target flux differenée every month.
For this reason, the specification provides two methods for updating the

target flux difference.

.Strict control of the flux difference (and rod position) is not as neces-
sary during part power operation. This 1s because xenon distribution

control at part power is not as significant as the control at full
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péwer aﬁd allbwance has been made in predicting the heat flux peaking
facsprs for less strict control at part powe?. Strict control of the flux
diffefenéé 1s not possible during certain physics tests or during required,
periodic, excore detector calibrations which require larger flux differénces
than permitted. Therefore, the specifications onhpower distribution control
are not aﬁplied during physics testé or excore detector:calibrations; this
is acceptaﬁle due to the low probability of a significanﬁ acéidenﬁ occurfing :

during these operatioms.

In some instances of»raﬁid'unit power reduction #utomatic rod mdtion will"
cause the flux difference to deviate f;om the taréet sand when éhe,reduced
pé&er level_is reached. This does not necessarily affect the xenon diséA
.Eribution sufficienﬁly-to change_ﬁhe eﬁvelope of peakiﬁg factors &hich _ 
Caﬁ be reached on é subsequent return t§ full power within thé Eafget band,
.however to simplify the specification, a limitation of one hour in any
jéeriod of 24 hours is placed on operation outside'thé band. This‘ensures
that the rgsulting xenon distributions are not significantly different
' from those resulting from operation within the target band.' The instan-

~ taneous consequences of being outside the band, provided rod insertion
limits are observed, is not worse than a 10 percent increment in peaking
factor for the allowable flux difference at QOZ power, in the range %14.5-
to -21 perceﬁt (+11.5 percent to —18.percent indicaﬁed) wheré for every 4
percent below rated power, the permissible ppsitivé flux difference. boundary
18 extended by 1 percent, and for every 5 percent below fatedlpower, the

permissible negative flux difference bouhdary is extended by 2 percent.

. As discussed above, the essence of the procedure is to maintain the xenon

distribution in the core as close to the equilibrium full power condition
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as possible.' This is accomplished, by using the boron system to position
the full length control rods to produce the required indicated flux dif-

ference.

DELETED

A 27 quadrant tilt allows that a 5% tilt might actually be present in the
core because of intemnsitivity of the excore detectors for disturbances

near the core center such as misaligned inner control rods and an error
allowance. No increase in FQ occurs with tilts up to 5% because misaligned
control rods producing such tilts do not extend to the unrodded plane,

where the maximum FQ occurs.
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SURRY UNIT 1

CYCLE 4

CORE HEIGHT FZ(Z)
(Feet) |

1.318
1.318
1.309
1.362
1.391
1.408
1.416
1.415
1.401
1.375
1.336
1.300
1.274
1.240
1.212
1.218
1.258
1.269
1.231

nmouvououmoumouvounmounoutouw

e ' :
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TABLE 3.12-1A: DESIGN CONDITION I AXIAL PEAKING FACTORS FZ(Z)
: VS. CORE HEIGHT FOR SURRY UNIT I
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-SURRY UNIT 2:
CYCLE 3

CORE HEIGHT Fz(Z)

(Feet) '
1.5 1.334
2.0 1.308
2.5 1.270
3.0 1.218
3.5 1.192
4.0 1.224
4.5 1.240
5.0 1.253
5.5 1.256
6.0 1.266
6.5 1.285
7.0 1.272
7.5 - 1.290
8.0 1.295
8.5 1.302
9.0 -1.289
9.5 1.272
10.0 1.228
10.5 1.244

TABLE 3.12-1B:

T

DESIGN CONDITION I AXTAL PEAKING FACTORS, FZ(Z)
VS. CORE HEIGHT FOR SURRY 2
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HOT CHANNEL FACTOR NORMALIZED
OPERATING ENVELOPE
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1 1
attack of the pipe. In order to insure the continued integrity of the pipe
throughout thé plant life, the affected lines are flushed periodically to remove

stagnant water which may contain contaminants.

The flushing réquirements delineated in TS Table 4.1~3A and TS Table 4.1-3B
as appropriate for Unit No. 1 and Unit No. 2 resﬁectively,-ensure thaﬁ a
build up of contaminants will not éccur. The ;becified minimum flush
durations; with expected flow rateé éuring\flushing, insures.that a volume
of wﬁter greater than the volume contained in the stagnant flow paths listed
in Table 4.1-3A and 4.1-3B will be flushed. The required sampling~§f flushed lines
fﬁrther ensures that the specified flushing pfocedures-were effective in removing
any.undesirable contaminants that m;y have*acéumulated in the éensitized pip-

ing.

The control'réom ventilation syétém is required to estébliéh a positivg

‘ differeﬁtial pressure in the control room for one hour foilpwiﬁg a design
basis léss—bf-coolant gccident uging a bogtled air supply as the source of
air. The-ability of #he'system'to meét this requirement is teéted'by pres-
. surizing the control room using the ventilation system fans and comparing
the volume of air required to that stored. The test is conducted each

refueling interval normally coinciding with the refueling outage of Unit 1.



5.

6.

8.

9.

10.

11.

12.

13,

14.

15.

Degcription
Control Rod . Assemblies

Control Rod Assemblies

Refueling Water Chem-
ical Addition Tank

Pressurizer Safety
Valves

Main Steam Safety
Valves

Containment Isolation
Trip

Refueling System
Interlocks

Service Water System

Fire Protection Pump
and Power Supply

Primary System Leakage
Diesel Fuel Supply

Boric Acid Piping
Heat Tracing Circuits

Main Steam Line Trip

Service Water System

' Values in Line -
Supplying Recircu-
lation Spray Heat
Exchangers

Control Room
Ventilation System

*Sea Specification 4.1.D

MINIMUM FREQUENCY FOR EQUIPMENT TESTS

Test

Rod drop times of all full length
rods at hot and cold conditions.

Partial movement of all rods’

Functional
Setpoint
Setpoint
*Functional
*Functional

*Functional

*Functional

*Evaluate
*Fuel Inventory

*Opefational
i

Functional’
(1) Full closure
(2) Partial closure .

Functional

*Ability to maintain positive
pressure for 1 hour using a
volume of air equivalent to or
less than that stored in the
bottled air supply

X FSAR Section
Frequency Raference
Each refueling shutdown or after 7

. disassembly or maintenace re-

quiring the breech of the Reactor
Coolant System intregrity.

Every 2 weeks : 7

Each refueling shutdown . 6
Each refueling shutdown 4
Each refueling shutdown ’ ‘10
Each refueling shutdown 5
Prior to refueling .9.12
Each refueling shutdown 9.9
Monthly . 9.10
Daily - . 4 .
5 days/week . " 8.5
Monthly - : T 9.1
(1) Each cold shutdown -~ 10
(2) "‘Before each startup but at

*least quarterly
"Each refueling : 9.9

Each refueling interval 9.13
(Unit One) .

6-1°% SI
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. 4.5 SPRAY SYSTEMS TESTS

" Applicability

~Applied to the testing of the Spray Systems.

Objective

To verify that the Spray Systems will respond promptly and perform their design

-function, if required.

- Specification

' A. Test and Frequencies

l.# The containment spray pumps shall be flow tested‘at a

reduced flow rate at least once per month.

2.% A1l inside containment recirculation spray pumps shall be dry

tested at least once per month.

3.* The recirculation spray pumps outside the containment shall be flow

tested by determining the shut off head of the pump.once per month.



* During periods of extended reactor shutdown the monthly testing requirement

may be waived provided the component is tested prior to reactor startup.

‘The contaimment spray nozzles and containment recirculation spray nozzles

S A0 GeJ=4

The weight loaded check valves within the containment in the

" various subsystems shall be tested by pressurizing the pump dis-

charge lines with air at least 6nce’each refueling period. Verifi-

cation of seating the check valves shall be accomplished by applying

a vacuum upstream of the valves.

All motor operated valves in the containment spray and recirculation I

spray flow path shall beltested by stroking them at least once per month.

shall be checked for proper functiohing at least every five years,
coinciding with' the closest refueling outage. <
The spray nozzles in the refueling water storage shall be checked for

proper functioning at least monthly.

Acceptance Criteria

2.

i

A dry-test of a recirculation'spray pump shall be considered satis-
factory if the motor and pump shaft rotates, starts on signal, and
the ammeter readings for the motor are comparable to the original

dry test ammeter readings.

A flow-test of a containment spray pump shall be considered satisfactory
if the pump starts, and the discharge pressure and flow rate determine

a point on the head curve. A check will be made to determine that no



particﬁlate material from the refueling water storage tank clogs the

test spray nozzles located in the refueling water storage tank.

3. The test of each of the weight loaded check valves shall be considered

satisfactory 1f air flows throﬁgh the check valve, and if sealing is achieve:

4. A test of a motorvoﬁérated valve shall be considered satisfactory if its
limit switch operates a light on the main control board'&eménstrating

. that the valve has stroked.

5. . The test of the containment spray nozzles shall be considered satisfactory

if the measured air flow through the nozzles indicates that the nozzles

are not plugged. -

6'. .The test of the spray nozzles in the refueling water storage tank shall
be considered satisfactory if the monitored flow rate to fhe nozzleé,
when compafed to the previousiy established flow rate obtained with the
new nozzles, indicated no appreciable reduction in flow rate.

, §
7. The test of the outside recirculation spray pump shall be considered

satisfactory if the pump starts and the measured shutoff head of tﬁe,pump

i1s that spécified on the head curve within instrument accuracy.
Basis
The flow testing of each containment spray pump is.performed by opening the
. normally closed valve in the containment spray pump recirculation line re-

turning water to the réfueling water storage tank. Thé containment spray.




provisions to air test the nozzles every five years coihciding with the
closest refueling outage is sufficient to indicate that plugging of the

nozzles has not occurred.

The spray hbzzles in the refueling water storage‘tank proﬁide means to

’ ensufe that there is no particulate matter in the refueling water storage
tank and the Containment Spray Subsystems which could plug or cause deteri-
ofation'of the spray nozzles. The nozzles in the tank are identical to

those used on the containment spray headers.

The monthly flow test of the contaiment spray pumps and recirculation to
the refueling water storage will indicate any plugging of the nozzles
by a reduction of flow through the nozzles.

References

e

FSAR Section 6.3.1 Containment Spray Pumps

'FSAR Section 6.3.1 Recirculation Spray Pumps
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Automatic start of each diesel generator, load shedding, and
restoration to operation of particular vital equipment,

initiated by a simulated loss of off-site power together with

'~ a simulated safety injection signal. This test will be con-

ducted during reactor shutdown for refueling to assure that
the diesel generator will start within 10 sec and assume load

in less than 30 sec after the engine starting signal.

Availability of the fuel oil transfer system shall be verified

by operating the system in conjunction with the monthly test.

Each diesel generator shall be given a thorough inspection
during each refﬁeling interval utilizing the manufacturer's

recommendations for this class of stand-by service.

Acceptance Criteria

‘The above tests will be considered satisfactory if -all applicable

A

equipment operates as designed.

B, Fuel Oil Storage Tanks for Diesel Generators

1. A minimum fuel oil storage of 35,000 gal shall be maintained

on-site to assure full power operation of one diesel generator

for seven days.
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C. Station Batteries

1. Tests and Frequencies

a.

The specific gravity, electrolytic temperature, cell
voltage of the pilot cell in each 60 cell battery, and
the D.C. bus voltage of each battery shall be measured

and recorded weekly.

Fach month the voltage of each battery cell im each 60
cell battery shall be measured to the nearest 0.01 volts

and recorded.

~ Every 3 months the specific gravity of each battery cell,

the temperature reading of every fifth cell, the height

- of electrolyte of each cell, and the amount of water added

to any cell shall be measured and recorded.

Twice a year, during normal operation, the battery charger

.shall be turned off for approximately 5 min and the battery

voltage and current shall be recorded at the beginning and

end of the test.

During the normal refueling shutdown each battery shall be

. subjected to a simulated load test without battery charger.

The battery voltage and current as a function of time shall

be monitored.
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f. During the refueling outages connections shall be checked for tight-

ness and anticorrosion. coating shall be applied to interconnections.
- 2. Acceptance.Criteria

a. Each test shall be considered satisfactory if the new data
when compared to the old data indicate no signs of abuse or

-deterioration.

b. The load tést in (d).and (e) above shall be considered satis—
factory if the batteries perform within acceptable limits as’
established by the ménufacturer’s\dischargé characteristic

curves. - |

Basis

The tests specified are designed to demdnstrate that the diesel generators

will provide power for operation of essential séfeguards equipment. They also

assure that the eﬁergency diesel geherator system controls and the control |
. systems for the safeguards equipment will function automatically in the event

of a loss of all normal station service power.

The testing frequency specified will be often enough ﬁo identify a&d corfect'
any mechanical or eleptrical deficiency before it can result in a system

failure. The fuel supply and’sﬁarting circuits énd controls are éontinuéusly
monitored ;nd any faults are alarm indicated. An abnormal condition in these
systems would be signaled without having to place the diesel generators them-

selves on test.
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4.8 - AUXILIARY FEEDWATER SYSTEM

Applicability-

Applies to periodic testing requirements of the Auxiliary Feedwater System.

Objective

To verify the operability of the auxiliary steam generator feedwater pumps

and their ability to respond properly when required.'

Specification

A, Tests and Frequency

1.% Each motor driven auxiliary steam generator feedﬁater
pump shall be flow tested for at least 15 minutes on a monthly

basis to demonstrate its operability.

2.*% The turbine driven auxiliary steam generator feedwater pump
shall be flow tested for at least 15 minutes on a monthly basis

to demonstrate its operability.

3.% The auxiiiary steam generator feedwater pump discharge valves
shall be exercised on a monthly basis.
*¥During periods of extended reactor shutdown the monthly testing .requirement

may be waived provided the component is tested prior to startup.
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REACTIVITY ANOMALIES

Applicability

Applies to potential reactivity anomalies.

Objective _

To require evaluation of applicable reactivity anaomalies 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 predipted 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 10%Z of power, the hot
channel factors, FQ and FEH shall be determined during each effective

full power month of operation using data from limited core maps. If

- these factors exceed values of

FQ(z)_s (2.00/P) x K(Z) for P > .5
Fq(Z)_S_ (4.00) x K(Z) for P .5

Fag< 1.55 (1 + 0.2 (1 - P)) x T(BU)
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(where P is the fraction of rated power at which the core is operating, K(Z)
is the function given in TS Figure 3.12-8, Z is the core height location of
Fq,.and T(BU) is the interim thimble cell rod bow penalty on FiH given in TS

Figure 3.12-9), an evaluation as to the cause of the anomaly shall be made.
Basis
BORON CONCENTRATION -

To eliminate possible errors in the calculations of the initialkreactivity of

the core and the reactivity depletion rate, the piedicted relation between fuel

burnup and the boron concentration necessary to maintain adequate control characteristics,
must be adjusted (normalized).to accurately reflect actual core conditions. When full
ﬁower is reach inifially, 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 bﬁrnup and reactivity
is compared with that predicted. This process of normalization should be completed

after about 107 of the total cbre burnup. Thereafter, actual borﬁn conceﬁtration

can be compared with prediction, and the reactivitycétatus of the core can be
continuously evaluated. Any reactivity anomaly greater than 17 would be un-

expected, 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.




2, The test will be considered satisfactory if control board indication

and/or visual observations indicate that all the appropriate components
have received the safety injection signal in the proper sequence. That
is, the appropriate pump breakers shall have opened and closed, and all
valves, required to establish a safety injection flow path to the Reactor
Coolant System and to isolate other systems from this flow path, shall

have completed their stroke.

Component Tests

Pumps

1. The low head safety injection pumps and charging pumps sﬁéll be operated
at intervals not greater than one month. During periods of extended

reactor shutdown the monthly testing requirement may be waived provided

the component is tested prioxr to reactor startup.

2. Acceptable levels of performance for the low head safety injection pumps
shall be that the pumps staft, reach their required developed head on
recirculation flow and the contfol.board indiéations and/or visual
observations indicated that the pumps are operating properly.

3. In addition to the Safety Injection System, the charging pumps form
an integral part of the Chemical and Volume Confrol System (CVCS), and
are operated on a routine basis as part of this system. If these
pumps have performed their design function as part of the routine
operation of the CVCS, their level af performance will be deemed

acceptable as related to the Specification.
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VENTILATION FILTER TESTS

" Applicability

Applies to the testing of particulate and charcoal filters’ih-safety related

air filtration systems.

Objective

To verify that leakage efficiency and iodine removal efficiency are within

acceptable limits.

Specification

A.

1.

Tests and Frequencies

The charcoal filters in the Auxiliary Building filter banks, control
room emergency filter banks, and relay room emergency'filter banks

shall be tested for leakage efficiency during the refueling shut-

~down of Unit 1 using an in-place Freon-112 (or equivalent) test

method.

~ The particulate filters in the Auxiliary Bullding filter, control

room emergency filter banks, and relay room emergency filter banks
shall be tested for leakage efficiency during the refueling shut-

down of Unit 1 using an in-place DOP test method.

A carbon sample will be removed from one .of the Banks once every
third year and subjected to chemical analysis to determine the

iodine removal capability.

Instrumentation, equipment, and procedures shall generally conform to
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4. In the event repairs of any welds are required following any
examination during successive inspection intervals, the inspec—.
tion schedule for the repaired welds will revert back to the

first 10 year inspection program,
'B. For all welds other than those identified in TS Figure 4.15:

1. Welds in the main steam lines inclu@ing the safety valve headers
and in the feedwater lines in the main steam valve house shall
be examined in accordance with the requirementslof subsection
ISC 100 through 600 of the 1972 Winter Addenda of the ASME

Section X1 Code.

.C. For all welds in the main steam val&é hoﬁse:

1;. A visual in;pection of the surface of the insulation at all
weldllpcations shall be performed on a weekly basis when the
feactor is greater than 350°F/450 psig for detection of
leaks. An& detected leaks shall be investigatéd and evaluated.
If the leakage is caused by a through-wall flaw, either
the plént shall be shutdown,-or the léaking piping
isolated. Repairs shall be performed prior to return of this
line to service.

2, Repairs, reexamination and piping pressure tests shall_be

conducted in accordance with the rules of ASME Secﬁion XI Code.
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5.3 REACTOR

Applicability .

Applies to the reactor core, Reactor Coolant System, and Safety Injection System.
‘ - .
|

Objective

To define those design features which are essentiai in providing for safe

system operations.

Specifications

‘ A. Reactor Core

1. The reactor coré contains abproximately 176,200 1bs of uranium
dioxide in the form of slightly‘enriched‘ufanium dioxide.éeile:s.
The pellets are epcapsulated in Zircaloy-4 tubing to form fuel
rods. All fuel rods are pressﬁrizedAwith helium during fabricaﬁion.
The reactor core is made up of 157 fuel assemblies. Each fuel
~ assembly contains 204 fuel rods except for two demonstration fuel
assemblies in Unit‘2 which are part of Region 4 fuel. The demonstration

assemblies each contain 264 fuel rods.

2. The average enrichment of the initial core is 2.51 weight per
cent of U-235., Three fuel enrichments are used in the initial

'Acore. The highest enrichment is 3.12 weight per cent of U-235.
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Reload fuel will be similar in design to the initial core. The enrichment

lof reload fuel will not exceed 3.60 weight percent of U-235.

Burnable poison 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 comnsist of
pyrex clad with stainless steel.

There are 48 full-length control rod assemblies and 5 part—length control
rod assemblies in the react>or core. The full-length control rod assemblies
contain a l44-inch length of silver-indium-cadmium alloy clad with stain-
less steel. The part-length control rod assemblies contaiﬁ a 364ingh
length of silver-indium-cadmium alloy with the remainder of the stainless
steel sheath filled with Al,03.

Sﬁrry Unit 1, Cycle 4, Surry Unit 2, Cycle'3; and subsequenf cores will
meet the following criteria at all tiﬁes during the operating lifetime.

a. Hot channel factors:
Fq(Z) < (2.00/P) x K(Z) for P > 0.5
Fq(Z)f_ (4.00) x K(Z) for P< 0.5

Fag < 1.55 (1 + 0.2(1-P)) x T(BU)

where P is the fraction of rated power at which the core is operating,
K(Z) is the function given in TS Figure 3.12-8, Z is the core height

of Fq, and T(BU) is the interim thimble cell rod bow penalty on F§H

given in TS Figure 3.12-9.



" b. The moderator temperéture coefficient in the power operating range is
less than or equal to:
1) 4+3.0 pcm/°F at less than 50% of rated power, or

2) +3.0 pcm/°F at 50% of rated power and linearly decreasing.to 0 pcm/°F
at rated power. .

c. Capable of being made subcritical in accordance with Specification

3.12 A.3.C

7. Up to 10 grams of enriched fissionable material may be used either in the core
- or-available on the'plant site, in tﬁe form of fabricated neutron flux

detectors for the purposes of monitoring core neutron flux.

Reactor Coolant System

1. The design of the Reactor Coolant System complies with the code requirements

specified in Section 4 of the FSAR.

2, All piping, components, and supporting structures of the Réactor Coolant
'Systém are designed to Class 1 éeismic fequirements; and have been designed
to withstand:
a. - Primary operating'stresses combined with the Operational

seismic stresses resulting from a horizontal.ground acceleration

of 0.07g and a simultaneous vertical ground acceleration of.2/3

- the horizontal, with the stresses maintained within code allowable
working stresses.

b. Primary operating streéses when combined with ‘the Design Basis

Earﬁhquake,seismic stresses resulting from a horizontal ground

acceleration of 0.15g and a simulataﬁeous vertical ground




The written report shall include, as a minimum, a completgd

copy of a licensee event report form. Information provided

on the licensee event report form shali be supplemented, as

’needed, by additional narrative material to provide complete

explanation of the circumstances surrounding the event.

(1) Reactor protection system or engineered.safety feature
instrument settings which are found to be less conserv-
ative than those established by the technical specifica-
tions but which do not prévent the fulfillment of the
functional requirements of.affected systems.

(2) Conditions leading to operation in a degréded mode
permitted by a limiting condition for operation or
plant sﬁutdown required by é limiting condition for

operation.

Note: Routine surveillance testing; instrument calibration,
or preventative maintenance which require system
configurations as described in iﬁems 2.b(1) and 2.b(2)
need not be reported<excépt where test resuits themselves
reveal a degraded mode as deécribed above. Specifically,
the implementation of 3.12.B.2.b.(2) is not reportablé.

(3) Observed inadequacies in the implementation of administra-

~ tion or procedural controls which threaten to cause reduc- . . -

tion of degrée of redundéncy provided in reactor protec-
Fion systems.or engineered safety feature systems.

(4) Abnormal degradation of systems other than those specified

in item 2.a(3) above designed to contain






