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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION 

APLICAILITY 

Applies to trip settings for instruments monitoring reactor power and 
reactor coolant pressure, temperature, flow, pressurizer level, and 
permissives related to reactor protection.  

goTIVE 

To prevent the principal process variables from exceeding a SAFETY LIMIT.  

a. Reactor trip settings shall be as follows: 

1. Nuclear Flux

A.  

B.  

C.  

D.  

E.  

F.

2. Pressurizer

A.  

B.  

C.
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Source Range (high setp.oint) within span of source 
range instrumentation 

Intermediate range (high 
setpoint) 5 40% of RATED POWER 

Power range (low se. oint) :5 25% of RATED POWER 

Power range (high se ifoint) :5 109% of RATED PO. ER 

Power range fast flux rate 
trip (positive) 15%Aq/5 sec 

Power range fast flux rate 
trip (negative) 10%Aq/5 sec

High pressurizer pressure :5 2385 psig 

Low pressurizer pressure 1875 psig 

High pressurizer water level 15 90% of full scale



3. Reactor Coolant Temperature

A. Overtemperature 

1 + ps 
AT ATo [KI - K2 (T-T') + K3 (P-P') - f (AI)] 

1 + r2S 

where 

ATo = Indicated AT at FATED.POW, 0F 
T = Average temperature, "F 
T' = 567.3 0F 
P = Pressurizer pressure, psig 
P = 2235 psig 
K = 1.11 
K2 = 0.0090 
K3 = 0.000566 

= 30 sec.  
T 4 sec.  
flAI) = An even function of the indicated difference 

between top and bottom detectors of the power-range 
nuclear ion chambers. Selected gains are based on 
measured instrument response during plant startup 
tests, where qt and qb are the percent power in the 
top and bottom halves of the core respectively, and 
q +.qb iS total core power in percent of A 

, such that: 

(a) for qt - qb within -12, +9%, f (AI) = 0.  

(b) for each percent that the magnitude of 
q - qb exceeds +9% the AT trip set oint 
sall be automatically reduced y an 
equivalent of 2.5% of RATED POWE.  

(c) for each percent that the magnitude of 
q - q exceed -12% the AT trip se.t4.oint 
shall be automatically reduced 6y an 
equivalent of 1.5% of N PWE.  
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B. Overpower

AT ATo [K 4 - K5

where 

ATo 
T 
T'/ 
K 4 
K 5 
K6 

f AI)

res 
T - K6 (T-T') -f(AI) 

T3s + 1

Indicated AT at BAT POWE' , 0F 
Average Temperature, F 
567.30F 
1.10 
0.0275 for increasing T; 0 for decreasing T 
0.002 for T > T'; 0 for T < T' 
10 sec.  
as defined above

4. Reactor Coolant Flow 

A. Low reactor coolant flow per loop : 90% of normal indicated 
flow as measured by elbow taps.  

B. Reactor coolant pump motor breaker open 

1. Low frequency sepoint 2: 55.0 Hz 
2. Low voltage setpoint :t 75% of normal voltage

5. Steam Generators

Low-low steam generator water level 
instrument span.

: 5% of narrow range

6. Reactor Trip Interlocks 

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

A. Above 10% of R POWER, the low pressurizer pressure trip, 
high pressuriz er eve trip, the low reactor coolant flow 
trips (for both loops), and the turbine trip-reactor trip are 
made functional.  

B. Above 10% of ATED WER, the single-loop loss-of-flow trip is 
made functional.  
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7. Other Trips 

Undervoltage 75% of normal voltage 
Turbine trip 
Manual trip 
Safety njecti on trip (Refer to 1-able TS 3.5-1 for trip settings) 
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BASIS 

Nuclear Flux 

The source range high flux reactor trip prevents a startup accident from 
subcritical conditions from proceeding into the power range. Any 
setpoint within its range would prevent an excursion from proceeding to 
the point at which significant thermal power is generated.  

The power-range reactor trip low se: loint provides protection in the 
power range for a power excursion beginning from low power. This trip 
was used in the safety analysis.01 

The power-range reactor trip high setpoint protects the reactor core 
against reactivity excursions which are too rapid to be protected by 
temperature and pressure protective circuitry. The prescribed setp oint, 
with allowance for errors, is consistent with the trip point assumed in 
the accident analysis.(2) 

Two sustained-rate protective trip functions have been incorporated in 
the Reactor Protection System. The positive sustained rate trip provides 
protection against hypothetical rod ejection accident. The negative 
sustained rate trip provides protection for the core (low DNBR) in the 
event two or more RCCA's fall into the core. The circuits are 
independent and assure immediate reactor trip independent of the initial 
operating state of the reactor. These trip functions are the limiting 
safety system actions employed in the accident analysis.  

Pressurizer 

The high and low pressure trips limit the pressure range in which reactor 
operation is permitted. The high pressurizer pressure trip setting is 
lower than the set pressure for the safety valves (2485 psig) such that 
the reactor is tripped before the safety valves actuate. The low 
pressurizer pressure trip causes a reactor trip in the unlikely event of 
a loss-of-coolant accident. 3 ) The high pressurizer water level trip 
protects the pressurizer safety valves against water relief. The 
specified setpoint allows margin for instrument error"2 and transient 
level overshoot before the reactor trips.  

(1)USAR Section 14.1.1 

() USAR, Page 14.1-5 

(3 rSAR Section 14.3.1 
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Reactor Coolant Temperature 

The overtemperature AT reactor trip provides core protection against DNB 
for all combinations of pressure, power, coolant temperature, and axial 
power distribution, provided only that (a) the transient is slow with 
respect to piping transit delays from the core to the temperature 
detectors (about 22i seconds), and (b) pressure is within the range between 
the high and low pressure reactor trips. With normal axial power 
distribution, the reactor trip limit, with allowance for errors , is 
always below the core SA1FETY LIMITS shown in Figure TS 2.1-1. If axial 
peaks are greater thandesign, as. indicated by differences between top 
and bottom power-range nuclear detectors, the reactor trip limit is 
automatically reduced.  

The ove'power AT reactor trip prevents power density anywhere in the core 
from exceeding a value at which fuel pellet centerline melting would 
occur, and includes corrections for axial power distribution, change in 
density and heat capacity of water with temperature, and dynamic 
compensation for piping delays from the core to the loop temperature 
detectors. The specified setpoints meet this requirement and include 
allowance for instrument errors.(2) 

The overpower and ovef emperature protection system setpoints include the 
effects .of fuel de sification and clad flattening on core SAFETY 
LIITS.  

Reactor Coolant Flow 

The low-flow reactor trip protects the core against DNB in the event of 
either a decreasing actual measured flow in the loops or a sudden loss 
of power to one or both reactor coolant pumps. The set4Ioin.. specified 
is consistent with the value used in the accident analysis.

The undervoltage and low frequency reactor trips provide additional 
protection against a decrease in flow. The undervoltage setting provides 
a direct reactor trip and a reactor coolant pump breaker trip. The 
undervoltage setting assures a reactor trip signal will be generated 
before the low flow trip setting is reached. The low frequency setting 
provides...p.nly a reactor coolant pump breaker trip. Based on the accident 
analysis;. , the low flow trip setting will be reached before a reactor 
trip signal is generated by the low frequency setting. However, the 
analysis conservatively assumed a reactor trip on low frequency rather 
than low flow.  

:WCAP-8092 

Section 14.1.8 

WCAP-11547 
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The low frequency se ".Ioint includes a margin of 0.5 Hz above 
of 54.5 Hz assumed in the accident analysis.(7 ) The 0.5 
includes a channel uncertainty of 0.2 Hz(7) plus an additional 
0.3 Hz.

the value 
Hz margin 
buffer of

Steam Generators 

The low-low steam generator water level reactor trip assures that there 
will be sufficient water inventory in the steam generators at.-the time 
of trip to allow for starting the Auxiliary Feedwater System.X 

Reactor Trip Interlocks 

Specified reactor trips are by-passed at low power where they are not 
required for protection and would otherwise interfere with normal 
operation. The prescribed sef)oints above which these trips are made 
functional assure their availability in the power range where needed.  
Confirmation that bypasses are automatically removed at the prescribed 
se.oints will be determined by periodic testing. The reactor trips 
related to loss of one or both reactor coolant pumps are unblocked at 
approximately 10% of power.  

Table TS 3.5-1 lists the various parameters and their se "oints which 
initiate safety injection signals. A safety injection .signal also 
initiates a reactor trip signal. The periodic testing will verify that 
safety injection signals perform their intended function. Refer to the 
basis of Section 3.5 of these specifications for details of SIS signals.

171WCAP-11547 

SAR Section 14.1.10
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3.6 CONTAINMENT SYSTEM

.#.... RIM 

Applies to the integrity of the Containment System.  

PRECTIVE 

To define the operating status of the Containment System.  

a. ~~ .~~TMMN . YTE ... ...  

a.C N shall not be violated if there is fuel 
in the. reacto whch has been used for power operation, except 
whenever either of the following conditions remains satisfied: 

1. The reactor is in the COLD SHUTDOWN condition with the reactor 
vessel head installed, or 

2. The reactor is in the REFUEL1NG shutdown condition.  

b. All of the following conditions shall be satisfied whenever 
COTAINENT SYSTEN IEGRiTY as defined by 1.0,g is required: 

1. Both trains of the Shield Building Ventilation System, including 
filters and heaters shall be OPERABLE or the reactor shall be 
shut down within 12 hours, except that when one of the two trains 
of the Shield Building Ventilation System is made or found to be 
inoperable for any reason, reactor operation is permissible only 
during the succeeding days.  

2. Both trains of the Auxiliary Building Special Ventilation System 
including filters and heaters shall be or the reactor 
shall be shut down within 12 hours, excep that when one of the 
two trains of the Auxiliary Building Special Ventilation System 
is made or found to be inoperable for any reason, reactor 
operation is permissible only during the succeeding days.  

Proposed Amendment No. 127 
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3. Performance Requirements 

A. The results of the in-place cold DOP and halogenated 
hydrocarbon tests at design flows on HEPA filters and charcoal 
adsorber banks shall show : 99% DOP removal and 2: 99% 
halogenated hydrocarbon removal.  

B. The results of laboratory carbon sample analysis from the 
Shield Building Ventilation System and the Auxiliary Building 
Special Ventilation System carbon shall show : 90% 
radioactive methyl iodide removal at conditions of 130*C, 
95% RH for the Shield Building Ventilation System and 66*C, 
95% RH for the Auxiliary Building Special Ventilation System.  

C. Fans shall operate within ±10% of design flow when tested.  

c. If the internal pressure of the Weactor containment 9essel exceeds 
2 psi, the condition shall be "corrected within Ohours or the 
reactor shall be placed in a subcritical condition.  

d. The reactor shall not be taken above the £OLD....TDWN condition 
unless the containment ambient temperature is 40*F.  

Proposed Amendment No. 127 
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BASIS 

Containment System (TS 3.6) 

Proper functioning of the Shield Building Ventilation System is essential 
to the performance of the Containment System. Therefore, except for 
reasonable periods of maintenance outage for one redundant train of 
equipment, the complete system should be in readiness whenever 
CO0TAMT SYSTEM N.....I... is required. Proper functioning of the 
Auxiliary Building Special Ventilation System is similarly necessary to 
preclude possible unfiltered leakage through penetrations that enter the 
Special Ventilation Zone (Zone SV).  

Both the Shield Building Ventilation System and the Auxiliary Building 
Special Ventilation System are designed to automatically start following 
a safety injection signal. Each of the two trains of both systems has 
100% capacity. If one train of either system is found to be inoperable, 
there is not an immediate threat to the containment system performance 
and reactor operation may continue while repairs are being made. If both 
trains of either system are inoperable, the plant will be brought to a 
condition where the air purification system would not be required.  

High efficiency particulate air (HEPA) filters are installed before the 
charcoal adsorbers to prevent clogging of the iodine adsorbers. The 
charcoal adsorbers are installed to reduce the potential radioiodine 
release to the atmosphere. Bypass leakage for the charcoal adsorbers and 
particulate removal efficiency for HEPA filters are determined by 
halogenated hydrocarbon and DOP respectively. The laboratory carbon 
sample test results indicate a radioactive methyl iodine removal 
efficiency under test conditions which are more severe than accident 
conditions.  

Operation of the fans significantly different from the design flow will 
change the removal efficiency of the HEPA filters and charcoal adsorbers.  
The performance criteria for the safeguard ventilation fans are stated 
in Section 5.5 and 9.6 of the SAR. If the performances are as 
specified, the calculated doses would be less than the guidelines stated 
in 10 CFR Part 100 for the accidents analyzed.  

In-place testing procedures will be established utilizing applicable 
sections of ANSI N510 - 1975 standard as a procedural guideline only.  
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The COLD SHUTDO N condition precludes any energy releases or buildup of 
containment pressure from flashing of reactor coolant in the event of a 
system break. The restriction to fuel that has been irradiated during 
power operation allows initial testing with an open containment when 
negligible activity exists. The shutdown margin for the COL SHTWN 
condition assures subcriticality with the vessel closed even if' the most 
reactive RCC assembly were inadvertently withdrawn. Therefore, the two 
parts of TS 3.6.a allow CONTAfNM.TSYSTEM INTEGRITY to be violated when 
a fission product invenftoryis presentionly under circumstances that 
preclude both criticality and release of stored energy.  

When the reactor vessel head is removed with the CONTAINMENT SYSTEl 
INTEGRITY violated, the reactor must not only be in the COLD SHJTDOWN 
condition, but also in the REU shutdown condition. A 5% shutdown 
margin is specified for REFUELING conditions to prevent the occurrence 
of criticality under any circumstances, even when fuel is being moved 
during REFUELING operations. The requirement of a 40*F minimum 
containment ambient temperature is to assure that the minimum containment 
vessel metal temperature is well above NDTT + 30* criterion for the shell 
material.  

This specification also prevents positive insertion of reactivity 
whenever Containment System integrity is not maintained if such addition 
would violate the respective shutdown margins. Effectively, the boron 
concentration must be maintained at a predicted concentration of 
2,100 ppm 1) or more if the Containment System is to be disabled with the 
reactor pressure vessel open.  

The 2 psi limit on internal pressure provides adequate margin between the 
maximum internal pressure of 46 psig and the peak accident pressure 
resulting from the postulated Design Basis Accident as discussed 

and 14 USAR.  

The -eactor Containment vessel is designed for 0.8 psi internal vacuum, 
the occurrence of which-will be prevented by redundant vacuum breaker 
systems.  

(1)YSAR Table 3.2-1 

12 'SAR Section 5 
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*. 0 
4.6 PERIODIC TESTING OF EMERGENCY POWER SYSTEM 

Applies to periodic testing and surveillance requirements of the 
emergency power system.  

To verify that the emergency power sources and equipment are OPERABLE.  

The following tests and surveillance shall be performed: 

a. Diesel Generators 

1. Manually-initiated start of each diesel generator, and assumption 
of load by the diesel generator. This test shall be conducted 
monthly, loading the diesel generator to at least 2600 KW 
(nominal) for a period of at least 1 hour.  

2. Automatic start of each diesel generator, load shedding, and 
restoration to operation of particular vital equipment, all 
initiated by a simulated loss of all normal a-c station service 
power supplies together with a simulated safety injection signal.  
This test will be conducted at each RE.UING interval to assure 
that each diesel generator will startan assume required loads 
to the extent possible within minute, and operate for 

: 5 minutes while loaded with the emergency loads.  

3. Each diesel generator shall be inspected at each major RFWULING 
outage.  

4. Diesel generator load rejection test in accordance with 
IEEE 387-1977, f-ection 6.4.5, shall be performed at least once 
per 18 months.  

5. Each diesel generator shall be loaded to 2950 KW (nominal) for 
2 hours every operating cycle, not to exceed 18 months.  

6. Safeguard bus 'ndervoltage and afeguard us -econd evel 
4ndervoltage relays shall be calibrated af least once per 
operating cycle (not to exceed 18 months).  
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I .

b. Station Batteries 

1. The voltage of each cell shall be measured to the nearest 
hundredth volt each month. An equalizing charge shall be applied 
if the lowest cell in the battery falls ( 2.13 volts. The 
temperature and specific gravity of a pilot cell in each battery 
shall be measured.  

2. The following additional measurements shall be made every 
3' months: the specific gravity and height of electrolyte in every 
cell and the temperature of every fifth cell.  

3. All measurements shall be recorded and compared with previous 
data to detect signs of deterioration.  

4. The batteries shall be subjected to a load test during the first 
REFEIN~G and once every : years thereafter. Battery voltage 
shalT be monitored as a function of time to establish that the 
battery performs as expected during heavy discharge and that all 
electrical connections are tight.  
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BASIS 

Periodic Testing of Emergency Power Systems, TS 4.6 

Each diesel generator can start and be ready to accept full load within 
10 seconds, and will sequentially start and supply the power requirements 
for one complete set of engineered safety features equipment in 
approximately one minute.' This test will. be conducted d ing each 
REFUELING outage not to exceed 18 mo~nths to assure that the diesel 
generatr ill st art and assume require~d leads in accordance wi1th the 
timng sequencse through step 9 listed to* USAR Table~ 8.2.-1 after the 
initial starting sequence.  

The specified test frequencies provide reasonable assurance that any 
mechanical or electrical deficiency will be detected and corrected before 
it can result in failure of one emergency power supply to respond when 
called upon to function. Its possible failure to respond is, of course, 
anticipated by providing two diesel generators, each supplying through 
an independent bus, a complete and adequate set of engineered safety 
features equipment. Further, both diesel generators are provided as 
backup to multiple sources of external power, and this multiplicity of 
sources should be considered with regard to adequacy of test frequency.  

Monthly Diesel Generator Surveillance, TS 4.6.a.1 

The monthly tests specified for the diesel generators will demonstrate 
their continued capability to start and carry rated load. The fuel 
supplies and starting circuits and controls are continuously monitored, 
and abnormal conditions in these systems would be indicated by an alarm 
without need for test startup. Monthly tests are performed in accordance 
with the intent of IEEE 387-1977, paragraph 6.6.1.  

REFULNG Interval Diesel Generator Surveillance, TS 4.6.a.2 

The REFUELIN interval diesel generator surveillance demonstrates that 
the emergency power system, and its control system, will function 
automatically to provide engineered safety equipment power in the event 
of loss of off-site power coincident with a safety injection signal.  
This test demonstrates proper tripping of motor feeder breakers, main 
supply and tie breakers on the affected bus, and sequential starting of 
essential equipment to demonstrate 0PERASIITY of the diesel generators.  
This test is initiated by simultaneously unblocking safety njection and 

si..lat... a loss.-f.voltg i .This surveillance is per formed to 
meet the intent of IEEE 387-1977 paragraph 6.6.2. (Note also that 
Reg. Guide 1.108 addresses diesel enerator surveillance.) 

~USAR Section 8.2 
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REFUE (NG Interval Diesel Generator Inspection, TS 4.6.a.3 

Inspections are performed at RFUELIN outage intervals in order to 
maintain the diesel generators. in accordance with the manufacturers' 
recommendations. The inspection procedure is periodically updated to 
reflect experience gained from past inspections and new information as 
it is available from the manufacturer.  

18-Month Load Rejection Test, TS 4.6.a.4 

The load rejection test demonstrates the capability of rejecting the 
maximum rated load without overspeeding or attaining voltages which would 
cause the diesel generator to trip, mechanical damage, or harmful 
overstresses.  

Operating Cycle Short-Term Load Test, TS 4.6.a.5 

Loading the diesel generators to their short-term rating will demonstrate 
their capability to provide a continuous source of emergency AC power 
during a load perturbation of up to 112% of the diesel generator's 
continuous rating.  

Station Batteries, TS 4.6.b 

Station batteries will deteriorate with time, but precipitous failure is 
extremely unlikely. The surveillance specified is that which has been 
demonstrated over the years to provide indication of a cell becoming 
unserviceable long before it fails.  

If a battery cell has deteriorated, or if a connection is loose, the 
voltage under load will drop excessively, indicating need for replacement 
or maintenance.  
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