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can be related to DNB through the use of the BAW-2 correlation (1). The BAW-2 
correlation has been developed to predict DNB and the location-of DNB for 
axially uniform and non-uniform heat flux distributions. The local DNB 
ratio (DNBR), defined as the ratio of the heat flux that would cause DNB at a 
particular core location to the actual heat flux, is indicative of the margin 
to DNB. The minimum value of the DNBR, during steady-state operation, normal 
operational transients, and anticipated transients is limited to 1.30. A 
DNBR of 1.30 corresponds to a 95 percent probability at a 95 percent confidence 
level that DNB will not occur; this is considered a conservative margin to 
DNB for all operating conditions. The difference between the actual core.  
outlet pressure and the indicated reactor coolant system pressure has been 
considered in. determining the core protection safety limits. The difference 
in these two pressures is nominally 45 psi; however, only a 30 psi drop was 
assumed in reducing the pressure trip setpoints to correspond to the elevated 
location where the pressure is actually measured.  

The curve presented in Figure 2.1-1A represents the conditions at which a 
minimum DNBR of.1.30 is predicted for the maximum possible thermal power 
(112 percent) when four reactor coolant pumps are operating (minimum reactor 
coolant flow is 106.5 percent of 131.3 x 106 lbs/hr.). This curve is based on 
the combination of nuclear power peaking factors, with potential effects of fuel 
densification and rod bowing, which result in a more conservative DNBR than any 
other shape that exists during normal operation.  

The curves of Figure 2.1-2A are based on the more restrictive of two thermal 
limits and include the effects of potential fuel densification and rod bowing: 

1. The 1.30 DNBR limit produced by the combination of the radial peak, axial 
peak and position of .the axial peak that yields no less than a 1.30 DNBR.  

2. The combination of radial and axial peak that causes central fuel melting 
at the hot spot. The limit is 20.05 kw/ft for Unit 1. (3) 

Power peaking is not a directly observable quantity and therefore limits have 
been established on the bases of the reactor power imbalance produced by the 
power peaking.  

The specified flow rates for Curves 1, 2, and 3 of Figure 2.1-2A correspond 
*to the expected minimum flow rates with four pumps, three pumps, and one pump 
in each loop, respectively.  

The curve of Figure 2.1-1A is the most restrictive of all possible reactor 
coolant pump-maximum thermal power combinations shown in Figure 2.1-3A.  

The maximum thermal power for three-pump operation is 87.2 percent due to a 
power level trip produced by the .flux-flow ratio 74.7 percent flow x 1.08 = 
.80.7 percent power plus the maximum calibration and instrument error 
(Reference 3). The maximum thermal power for other coolant pump conditions 
are produced in a similar manner.  
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For Figure 2.1-3A, a pressure-temperature point above and to the left of 
the curve would result in a DNBR greater than 1.30.  

References 

(1) Correlation of Critical Heat Flux in a Bundled Cooled by Pressurized 
Water, BAW-10000, March, 1970.  

(2) Oconee 1, Cycle 4 - Reload Report - BAW-1477, March, 1977.  

(3) Oconee 1, Cycle 6 - Reload Report - BAW-1552, July, 1979.  
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level trip and associated reactor power/reactor power-imbalance boundaries 
by 1.08% - Unit 1 for 1% flow reduction.  

1.055%.- Unit 2 
1.08% - Unit 3 

Pump Monitors 

The pump monitors prevent the minimum core DNBR from decreasing below 1.3 by 
tripping the reactor due to the loss.of reactor coolant pump(s). The circuitry 
monitoring pump operational status provides redundant trip protection for DNB 
by tripping the reactor on a signal diverse from that of the power-to-flow 
ratio. -The pump monitors also restrict the power level for the number of 
pumps in operation.  

Reactor Coolant System Pressure 

During a startup accident from low power or a slow rod withdrawal from high 
power, the system high pressure set point is reached before the nuclear over
power trip set point. The trip setting limit shown in Figure 2.3-1A - Unit 1 

2.3-1B - Unit 2 
2.3-1C - Unit 3 

for high reactor coolant system pressure (2300 psig) has been established to 
maintain the system pressure below the safety limit (2750 psig) for any 
design transient. (1) 

The low pressure (1800) psig and variable low pressure (11.14 T -4706) trip 
(1800) psig (11.14 T out 706) 
(1800) psig (11.14 T out-4706) out 

setpoints shown in Figure 2.3-1A have been established to maintain the DNB 
2.3-lB 
2.3-1C 

ratio greater than or equal to 1.3 for those design accidents that result in 
a pressure reduction. (2,3) 

Due to the calibration and instrumentation errors the safety analysis used a 
variable low reactor coolant system pressure trip value of (11.14 T - 4746) 

out 
(11.14 Tout - 4746) 
(11.14 Tou - 4746) 

Coolant Outlet Temperature 

The high reactor coolant outlet temperature trip setting limit (6190 F) shown 
in Figure 2.3-1A has been established to prevent excessive core coolant 

2.3-1B 
2.3-1C 

temperatures.in the operating range. Due to calibration and instrumentation 
errors, the safety analysis used a trip setpoint of 6200 

Reactor Building Pressure 

The high reactor building pressure trip setting limit (4 psig) provides positive 
assurance that a reactor trip will occur in the unlikely event of a loss-of
coolant accident, even in the absence of a low reactor coolant system pressure 
trip.  
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Table 2.3-1A 
Unit 1 

Reactor Protective System Trip Setting Limits 

One Reactor 
Four Reactor Three Reactor Coolant Pump 
Coolant Pumps Coolant Pumps Operating In 
Operating Operating Each Loop 
(Operating Power (Operating Power (Operating Power Shutdown 

RPS Segment 100% Rated) -75% Rated) -49% Rated) Bypass 

1. Nuclear Power Max. 105.5 105.5 105.5 5.0 3) 
(% Rated) 

2. Nuclear Power Max. Based 1.08 times flow 1.08 times flow 1.08 times flow Bypassed 
on Flow (2) and Imbalance, minus reduction minus reduction minus reduction 
(% Rated) due to imbalance due to imbalance due to imbalance 

3. Nuclear Power Hax. Based NA NA 55% Bypassed 
on Pump Monitors, (% Rated) 

4. High Reactor--Coolant 2300 2300 2300 1720 (4) 

System Pressure, psig, Max.  

5. Low Reactor Coolant 1800 1800 1800 Bypassed 
System Pressure, psig, Min.  

6. Variable Low Reactor (l.14T -4706)(1) (11.14T -4706)(1) (11.14T -4706)(1) Bypassed 
Coolant System Pressure out out out 

psig, Min.  

7. Reactor Coolant Temp. F., Max. 619 619 619 619 

8. High Reactor Building 4 4 4 4 
Pressure, psig, Hax.  

(1) Tout is in degrees Fahrenheit (OF).  

(2) Reactor Coolant System Flow, 7.  

(3) Administratively controlled reduction set 
only during reactor shutdown.  

(4) Automatically set when other segments of 
the RPS are bypassed.  
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Bases.- Units 1, 2 and 3 

All components in the Reactor Coolant System are designed to withstand the 
effects of cyclic loads due to system temperature and pressure changes.  
These cyclic loads are introduced by normal load transients, reactor trips, 
startup and shutdown operations, and inservice leak and hydrostatic tests.  
The various categories of load cycles used for design purposes are provided 
in Table 4.8 of the FSAR.  

The major components of the reactor coolant pressure boundary have been 
analyzed in accordance with Appendix G to 10 CFR 50. Results of this analysis, 
including the actual pressure-temperatur 1 imitations(2 the reactor p1 ant 
pressure boundary, are given in BAW-1436 , BAW-1437 and BAW-1438 

The Figures specified in 3.1.2.1, 3.1.2.2 and 3.1.2.3 present the pressure
temperature limit curves for normal heatup, normal cooldown and hydrostatic 
tests' respectively. The limit curves are applicable up to the indicated 
effective full power years of operation. These curves are adjusted by 25 psi 
and 10oF for possible errors in the pressure and temperature sensing instru
ments. The pressure limit is also adjusted for the pressure differential 
between the point of system pressure measurement and the limiting component 
for all operating reactor coolant pump combinations.  

The cooldown limit curves are applicable to conditions of off-normal operation 
(e.g., small LOCA and extended loss of feedwater) where cooling is achieved 
for extended periods of time by circulating water from the HPI through the 
core. If core cooling is restricted to meet the cooldown limits under other 
than normal operation, core integrity could be jeopardized.  

The pressure-temperature limit lines shown on the figure specified in 3.1.2.-l 
for reactor criticality and on the figure referred to in 3.1.2.3 for hydro
static testing have been provided to assure compliance with the minimum temper
ature requirements of Appendix G to 10 CIFR 50 for reactor criticality and for 
inservice hydrostatic testing.  

The actual shift in RT of the beltline region material will be established 
NDT periodically during operation by removing and evaluating, in accordance with 

Appendix H to 10 CFR 50, reactor vessel material irradiation surveillance 
specimens which are installed near the inside wall of this or a similar reactor 
vessel in the core region, or in test reactors.  

The limitation on steam generator pressure and temperature provide protection 
against nonductile failure of the secondary side of the steam generator. At 
metal temperatures lower than the RTNDT of +600F, the protection against non
ductile failure is achieved by limiting the secondary coolant pressure to 
20 percent of the preoperational system hydrostatic test pressure. The lim
itations of 110oF and 237 psig are based on the highest estimated RT of 
+400 F and the preoperational system hydrostatic test pressure of 131 Psig.  
The average metal temperature is assumed to be equal to or greater than the 
.coolant temperature. The limitations include margins of 25 psi and 10'F for 
possible instrument error.  

The spray temperature difference is imposed to maintain the thermal stresses 
at the pressurizer spray line nozzle below the design limit.  
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Bases 

The high pressure injection system and chemical addition system provide con
'trol of the reactor coolant system boron concentration.(l) This is normally 
accomplished by using any of the three high pressure injection pumps in series 
with a boric acid pump associated with either the boric acid mix tank or the 
concentrated boric acid storage tank. An alternate method of boration will be 
the use of the high pressure injection pumps taking suction directly from the 
borated water storage tank.(2) 

The quantity of boric acid in storage in the concentrated boric acid storage 
tank or the borated water storage tank is sufficient to borate the reactor 
coolant system to a 1% Wk/k subcritical margin at cold conditions (70 0F) with 
the maximum worth stuck rod and no credit for xenon at the worst time in core 
life. The current cycles for each unit, Oconee 1' Cycle 6, Oconee 2, Cycle 4, 
and Oconee 3, Cycle 5 were analyzed with the most limiting case selected as 
the basis for all three units.. Since only the present cycles were analyzed, 
the specifications will be re-evaluated with each reload. A minimum of 995 
ft3 of 8,700 ppm boric acid in the concentrated boric acid storage tank, or a 
minimum of 350,000 gallons of 1800 ppm boric acid in the borated water storage 
tank (3) will satisfy the requirements. The volume requirements include a 10% 
margin and, in addition, allow for a deviation of 10 EFPD in the cycle length.  
The specification assures that two supplies are available whenever the reactor 
is critical so that a single failure will not prevent boration to a cold con
dition. The required amount of boric acid can be added in several ways. Using 
only one 10 gpm boric acid pump taking suction from the concentrated boric acid 
storage tank would require approximately 12.25 hours to inject the required 
boron. An alternate method of addition is to inject boric acid from the borated 
water storage tank using the makeup pumps. The required boric acid can be 
injected in less than six hours using only one of the makeup pumps.  

The concentration of boron in the concentrated boric acid storage tank may be 
higher than the concentration which would crystallize at ambient conditions.  
For this reason, and to assure a flow of boric acid is available when needed, 
these tanks and their associated piping will be kept at least 10 0F above the 
crystallization temperature for the concentration present. The boric acid 
concentration of 8,700 ppm in the concentrated boric acid storage tank cor
responds.to a crystallization temperature of 77 0F and therefore a temperature 
requirement of 870F. Once in the high pressure injection system, the concen
trate is sufficiently well mixed and diluted so that normal system temperatures 
assure boric acid solubility.  

REFERENCES 

(1) FSAR, Section 9.1; 9.2 
(2) FSAR, Figure 6.2 
(3) Technical Specification 3.3 
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3.3 EMERGENCY CORE COOLING, REACTOR BUILDING COOLING, 
REACTOR BUILDING SPRAY, AND LOW PRESSURE SERVICE 
WATER SYSTEMS 

Applicability 

Applies to the emergency core cooling, reactor building cooling, reactor 
building spray, and low pressure service water systems.  

Objective 

To define the conditions necessary to assure immediate availability of the 
emergency core cooling, reactor building cooling, reactor building spray 
and low pressure service water systems.  

Specification 

3.3.1 High Pressure Injection (HPI) System 

a. Prior to initiating maintenance on any component of the HPI system, 
the redundant component shall be tested .to assure operability.  

b. When the reactor coolant system (RCS), with fuel in the core, is in 
a condition with temperature above 350oF and reactor power less 
than 60% FP: 

(1) Two independent trains, each comprised of an HPI pump and a 
flow path capable of taking suction from the borated water 
storage tank and discharging into the reactor coolant system 
automatically upon Engineered Safeguards Protective System 
(ESPS) actuation (HPI segment) shall be operable.  

(2) Test or maintenance shall be allowed on any component of the 
HPI system provided one train of the HPI system is operable.  
If the HPI system is not restored to meet the requirements of 
Specification 3.3.1.b(1).above within 24 hours, the reactor 
shall be placed in a hot shutdown condition within 12 hours.  
If the requirements of Specification 3.3.1.b(1) are not met 
within 24 hours following hot shutdown, the reactor shall be 
placed in a condition with RCS temperature below 350'F within 
an additional 24 hours.  

c. For Units.1 and 2, when reactor power is greater than 60% FP: 

(1) In addition to the requirements of Specification 3.3.1.a(1) 
above, the remaining HPI pump shall be operable and valves 
HP-99 and HP-100 shall be open.  

(2) HPI Pump Operability 

(a) Tests or maintenance shall be allowed on any one HPI 

pump, provided two trains of HPI system are operable.  
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(b) If the inoperable HPI pump is not restored to operable 
status within 72 hours, reactor power shall be reduced 
below 60% FP within an additional 12 hours.  

(3) HPI Flowpath Operability 

(a) If.one automatic HPI flowpath becomes inoperable, then 
either restore the inoperable flowpath to operable status 
within one hour, or reactor power shall be reduced to 
below 60% FP within an additional 2 hours.  

d. For Unit 3, when reactor power is greater than 60% FP: 

(1) In addition to the requirements of Specification 3.3.1.b(1) 
above, the remaining HPI pump and valves 3HP-409 and 3HP-410 
shall be operable and valves HP-99 and HP-100 shall be open.  

(2) Tests or maintenance shall be allowed on any component of the 
HPI system, provided two trains of HPI system are operable.  
If the inoperable component is not restored to.operable status 
within 72 hours, reactor power shall be reduced below 60% FP 
within an additional 12 hours.  

3.3.2 Low Pressure Injection (LPI) System 

a. Prior to initiating maintenance on any component of the LPI system, 
the redundant component shall be tested to assure operability.  

b. When the RCS, with fuel in the core, is in a condition with 
pressure equal to or greater than 350 psig or temperature equal 
to.or greater than 250 0F: 

(1) Two independent LPI trains, each comprised of an LPI pump 
and a flowpath capable of taking suction from the borated 
water storage tank and .discharging into the RCS automatically 
upon ESPS actuation (LPI segment), together with two LPI 
coolers and two reactor building emergency sump isolation 
valves (manual or remote-manual) shall be operable.  

(2) Tests or maintenance shall be allowed on any component of the 
LPI system provided the redundant train of the LPI system is 
operable. If the LPI system is not restored to meet the re
quirements of Specification 3.3.2.b(1) above within 24 hours, 
the reactor shall be placed :u a hot shutdown condition within 
12 hours. If the requirements of Specification 3.3.2.b(1) are 
not met within 24 hours following hot shutdown, the reactor 
shall be placed in a condition with RCS pressure below 350 psig 
and RCS temperature below 250 0 F within an additional 24 hours.  

3.3.3 Core Flood Tank (CFT) System 

When the RCS is in a condition with pressure above 800 psig both CFT's 
shall be operable with the electrically operated discharge valves open 
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and breakers locked open and tagged; a minimum level of 13 ± .44 feet 
(1040 ± 30 ft.3 ) and one level instrument channel per CFT; a minimum 
concentration of borated water in each CFT of 1,800 ppm .boron; and 
pressure at 600 ± 25 psig with one pressure instrument channel per CFT.  

3.3.4 Borated Water Storage Tank (BWST) 

When the RCS, with fuel in the core, is in a condition with pressure 
equal to or greater than 350 psig or temperature equal to or greater 
than 250 0F: 

a. The BWST shall have operable two level instrument channels.  

(1) Tests or maintenance shall be allowed on one channel of BWST 
level instrumentation provided the other channel is operable.  

(2) If the BWST level instrumentation is not restored to meet the 
requirements of Specification 3.3.4.a above within 24 hours, 
the reactor shall be placed in a hot shutdown condition within 
12 hours. If the requirements of Specification 3.3.4.a are 
not met within 24 hours following hot shutdown, the reactor 
shall be placed in a condition with RCS pressure below 350 psig 
and RCS temperature below 250 0F within an additional 24 hours.  

b. The BWST shall contain a minimum level of 46 feet of water having 
a minimum concentration of 1,800 ppm boron at a minimum temperature 
of 40oF. The manual valve, LP-28, on the discharge line shall be 
locked open. If these requirements are not met, the BWST shall be 
considered unavailable and action initiated in accordance with 
Specification 3.2.  

3.3.5 Reactor Building Cooling (RBC) System 

a. Prior to initiating maintenance on any component of the RBC system, 
the redundant component shall be tested to assure operability.  

b. When the RCS, with fuel in the core, is in a condition with 
pressure equal to or greater than 350 psig or temperature equal 
to or greater than 250 0F and subcritical: 

(1) Two independent RBC trains, each comprised of an RBC fan, 
associated cooling unit, and associated ESF valves shall be 
operable.  

(2) Tests or maintenance shall be allowed on any component of the 
RBC system provided on train of the RBC and one train of the 
RBS are operable. If the RBC system is not restored to meet 
the requirements of Specification 3.3.5.b(1) above within 24 
hours, the reactor shall be placed in a condition with RCS 
pressure below 350 psig and RCS temperatu-re below 250aF with
in an additional 24 hours.  

3.3-3



c. When the reactor is critical: 

(1) In addition to the requirements of Specifications 3.3.5.b(1) 
above, the remaining RBC fan, associated cooling unit, and 
associated ESF valves shall be operable.  

(2) Tests or maintenance shall be allowed on one RBC train under 
either of the following conditions: 

(a) One RBC train may be out of service for 24 hours.  

(b) One RBC train may be out of service for 7 days provided 
both RBS trains are operable.  

(c) If the inoperable RBC train is not restored to meet the 
requirements of Specification 3.3.5.c(1) within the 
time permitted by Specification 3.3.5.c(2)(a) or (b), the 
reactor shall be in a hot shutdown conditions within 12 
hours. If the requirements of Specification 3.3.5.c(1) 
are not met within an additional 24 hours following hot 
shutdown, the reactor shall be placed in a condition with 
RCS pressure below 350 psig and RCS temperature below 
250oF within an additional 24 hours.  

3.3.6 Reactor Building Spray (RBS) System 

a. Prior to initiating maintenance on any component of the RBS system, 
the redundant component shall be tested to assure operability.  

b. When the RCS, with fuel in the core, is. in a condition with pressure 
equal to or greater than 350 psig or temperature equal to or greater 
than 250 0F and subcritical: 

(1) One RBS train, comprised of an RBS pump and a flowpath capable 
of taking suction from the LPI system and discharging through 
the spray nozzle header automatically upon ESPS actuation 
(RBS.segment) shall be operable.  

(2) Tests or maintenance shall be allowed on any component of the 
RBS system under the following conditions: 

(a) One RBS train may be out of service for 24 hours provided 
two REC train are operable.  

(b) If the inoperable RBS train is not restored to meet the 
requirements of Specification 3.3.6.b(1) within 24 hours, 
the reactor shall be in a condition with RCS pressure 
below 350 psig and RCS temperature below 250oF within an 
additional 24 hours.  

c. When the reactor is critical: 

(1) In addition to the requirements of Specification 3.3.6.b(1) 
above, the other RBS train comprised of an RBS pump and a 

3.3-4



flowpath capable of taking suction of the LPI system and 
discharging through the spray nozzle header automatically 
upon ESPS actuation (RBS segment) shall be operable.  

(2) Tests or maintenance shall be allowed on one RBS train under 
either of the following conditions: 

(a). One RBS train may be out of service for 24 hours.  

(b) One RBS train may be out of service for 7 days provided 
all three RBC trains are operable.  

(c) If the inoperable RBS train is not restored to meet the 
requirements of Specification 3.3.6.c(1) above within 
the time permitted by Specification 3.3.4.c(2)(a) or (b), 
the reactor shall be in a hot shutdown condition within 
12 hours. If the requirements of Specification 3.3.6.c(1) 
are not met within an additional 24 hours .following hot 
shutdown, the reactor shall be placed in a condition with 
RCS pressure below 350 psig and.RCS temperature below 
250oF within an additional 24 hours.  

3.3.7 Low Pressure Service Water (LPSW) 

a. Prior to initiating maintenance on any component of the LPSW system, 
the redundant component shall be tested to assure operability.  

b. When the RCS, with fuel in the core, is in a condition with pres
sure equal to or greater than 350 psig or temperature equal to or 
greater than 250 0F: 

(1) Two LPSW pumps for the shared Unit 1, 2 LPSW system and two 
LPSW pumps for the Unit 3 LPSW system shall be operable with 
valves LPSW-108, 2LPSW-108, and 3LPSW-108 locked open.  

(2) Tests or maintenance shall be allowed on any component of the 
LPSW system provided the redundant train of the LPSW system 
is operable. If the LPSW system is not restored to meet the 
requirements of Specification.3.3.7.b(1) above within 24 hours, 
the reactor shall be placed in a hot shutdown condition within 
12 hours. If the requirements of Specification 3.3.7.b(1) are 
not met within 24 hours following hot shutdown, the reactor 
shall be.placed in a condition with RCS pressure below 350 psig 
and RCS temperature below 250 psig within an additional 24 
hours.  
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Bases 

Specification 3.3 assures that, for whatever condition the reactor coolant 
system is in, adequate engineered safety feature equipment are operable.  

For operation up to 60% FP, two high pressure injection pumps are specified.  
Also, two low pressure injection pumps and both core flood tanks are required.  
In the event that the need for emergency core cooling should occur, func
tioning of one high pressure injection pump, one low pressure injection pump, 
and both core flood tanks will protect the core, and in the event of a main 
coolant loop severence, limit the peak clad temperature to.1ess than 2,200 0F 
and the metal-water reaction to that representing less than 1 percent of the 
clad.(1) Both core flooding tanks are required as a single core flood tank 
has insufficient inventory to reflood the core.  

The requirement to have three HPI pumps and two HPI flowpaths operable during 
power operation above 60% FP is based on considerations of potential small 
breaks at the reactor coolant pump discharge piping for which two HPI .trains 
(two pumps and two flow paths) are required to assure adequate core cooling.(2) 
The analysis of these breaks indicates that for operation at or below 60% FP 
only a single train of the HPI system is needed .to provide the necessary core 
cooling.  

The borated water storage tanks are used for two purposes: 

(a) As a supply of borated water for accident conditions.  

(b) As a supply of borated water for flooding the fuel transfer canal during 
refueling operation.(3) 

Three-hundred and fifty thousand (350,000) gallons of borated water (a level 
of 46 feet in the BWST) are required to supply emergency core cooling and 
reactor building spray in the event of a loss-of-core cooling accident. This 
amount fulfills requirements for emergency core cooling. The borated water 
storage tank capacity of 388,000.gallons is based on refueling volume require
ments. Heaters maintain the borated water supply at a temperature to prevent 
freezing. The boron concentration is set at the amount of boron required to 
maintain the core 1 percent subcritical at 70oF without any control rods in 
the core. *This concentration is 1,338 ppm boron while the minimum value 
specified in the tanks is 1,800 ppm boron.  

It has been shown.for the worst design basis loss-of-coolant accident (a 14.1 
ft2 hot leg break) that.the Reactor Building design pressure will not be 
exceeded with one spray and two coolers operable.(4) Therefore, a maintenance 
period of seven days is acceptable for one Reactor Building cooling fan and 
its associated cooling unit provided two Reactor Building spray systems are 
operable for seven days or one Reactor Building spray system provided all three 
Reactor Building cooling units are operable.  

Three low pressure service water pumps serve Oconee Units 1 and 2 and two low 
pressure service water pumps serve Oconee Unit 3. There is a manual cross
connection on the supply headers for Units 1, 2, and 3. One low pressure 
service water pump per unit is required for normal operation. The normal oper
ating requirements are greater than the emergency requirements following a 
*loss-of-coolant accident.  
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Prior to initiating maintenance on any of the components, the redundant 
component(s) shall be tested to assure operability. Operability shall be 
based on the results of testing as required by Technical Specification 4.5.  
The maintenance period of up to 24 hours is acceptable if the operability 
of equipment redundant to that removed from service is demonstrated immedi
ately prior to removal. The basis of acceptabilitylis a likelihood of fail
ure within.24 hours following such demonstration.  

REFERENCES 

(1) ECCS Analysis of B&W's 177-FA Lowered-Loop NSS, BAW-10103, Babcock & 
Wilcox, Lynchburg, Virginia, June 1975.  

(2) Duke Power Company to NRC letter, July 14, 1978, "Proposed Modifications 
of High Pressure Injection System".  

(3) FSAR, Section 9.5.2 

(4) FSAR, Supplement 13 
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4.1 OPERATIONAL SAFETY REVIEW 

Applicability 

Applies to items directly related to safety limits and limiting conditions for 
operation.  

Objective 

To specify the frequency and type of surveillance to be applied to unit equip
ment and conditions.  

Specification 

4.1.1 The frequency and type of surveillance required for Reactor Protective 
System and Engineered Safety Feature Protective System instrumentation 
shall be as stated in Table 4.1-1.  

4.1.2 Equipment and sampling test shall be performed as detailed in Tables 
4.1-2 and 4.1-3.  

4.1.3 Using the Incore Instrumentation System, a power map shall be made 
to verify expected power distribution at periodic intervals not to 
exceed ten effective full power days.  

Bases 

Failures such as blown instrument fuses, defective indicators, and faulted 
amplifiers which result in "upscale" or "downscale" indication can be easily 
recognized by simple observation of the functioning of an instrument or sys
tem. Furthermore, such failures are, in many cases, revealed by alarm or 
annunciator action. Comparison of output and/or state of independent channels 
measuring the same variable supplements this type of built-in surveillance.  
Based on experience in operation of both conventional and nuclear systems, 
when the unit is in operation, the minimum checking frequency stated is deemed 
adequate for reactor system instrumentation.  

Calibration is performed to assure the presentation and acquisition of accurate 
information. The nuclear flux (power range) channels amplifiers are calibrated 
(during steady-state operating conditions) when indicated neutron power exceeds 
core thermal power by more than two percent. During non-steady-state opera
tion, the nuclear flux channels amplifiers are calibrated daily to compensate 
for instrumentation drift and changing rod patterns and core physics parameters.  
Calibration checks are also performed following significant changes in core 
conditions (power level and control rod positions) in order to assure that the 
core thermal power indication during non-steady-state operations does not ex
ceed the indicated neutron power by more than the tolerance (4% FP) assumed in 
the safety analysis for significant durationi (e.g., 4 hours).  

Channels subject only to "drift" errors induced within the instrumentation it
self can tolerate longer intervals between calibrations. Process system 
instrumentation errors induced by drift can be expected to remain within accept
able tolerances if recalibration is performed at the intervals specified.  
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Substantial calibration shifts within a channel (essentially a channel failure) 
are revealed during routine checking and testing procedures. Thus, the minimum 
calibration frequencies set forth are considered acceptable.  

Periodic use of the Incore Instrumentation System for power mapping is suf
ficient to assure that axial and radial power peaks and the peak locations 
are controlled in accordance with the provisions of the Technical Specifications.  

REFERENCE 

(1) FSAR, Section 7L1.2.3.4 
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