
INSTRUMENTATION

BASES 

REACTOR TRIP AND ENGINEERED SAFETY FEATURE ACTUATION SYSTEM 
INSTRUMENTATION (continued) 

will happen, an infrequent excessive drift is expected. Rack or sensor drift, in excess of the 
allowance that is more than occasional, may be indicative of more serious problems and 
should warrant further investigation.  

The measurement of response time at the specified frequencies provides assurance 
that the reactor trip and the engineered safety feature actuation associated with each 
channel is completed within the time limit assumed in the accident analyses. No credit was 
taken in the analyses for those channels with response times indicated as not applicable.  
Response time may be demonstrated by any series of sequential, overlapping or total 
channel test measurements provided that such tests demonstrate the total channel response 
time as defined. Response time may be verified by actual response time tests in any series 
of sequential, overlapping, or total channel measurements, or by the summation of allocated 
sensor, signal processing, and actuation logic response times with actual response time tests 
on the remainder of the channel. Allocations for sensor response times may be obtained 
from: (1) historical records based on acceptable response time tests (hydraulic, noise or 
power interrupt tests), (2) in place, onsite, or offsite (e.g., vendor) test measurements, or (3) 
utilizing vendor engineering specifications. WCAP-13632-P-A, Revision 2, "Elimination of 
Pressure Sensor Response Time Testing Requirements," provides the basis and 
methodology for using allocated sensor response times in the overall verification of the 
channel response time for specific sensors identified in the WCAP. Response time 
verification for other sensor types must be demonstrated by test.  

WCAP-14036-P-A, Revision 1, "Elimination of Periodic Response Time Tests," 
provides the basis and methodology for using allocated signal processing and actuation logic 
response times in the overall verification of the protection system channel response time.  
The allocations for sensor, signal conditioning, and actuation logic response times must be 
verified prior to placing the component into operational service and re-verified following 
maintenance or modification that may adversely affect response time. In general, electrical 
repair work does not impact response time provided the parts used for the repair are of the 
same type and value. Specific components identified in the WCAP may be replaced without 
verification testing. One example where response time could be affected is replacing the 
sensing element of a transmitter.  

Westinghouse letter CGE-00-018, dated March 28, 2000, provided an evaluation of 
the Group 05 (11 NLP and 6NSA) 7300 process cards. These cards were revised after the 
submittal of WCAP-14036, Revision 1. This letter concluded that the failure modes and 
effects analysis (FMEA) performed for the older versions of these cards and documented in 
WCAP-14036-P-A, Revision 1, is applicable for these Group 05 cards. The bounding time 
response values determined by test and evaluation and reported in the WCAP are valid for 
these redesigned cards.  
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The Engineered Safety Features response times specified in Table 3.3-5 which 

include sequential operation of the RWST and VCT valves (Notes 2 and 3) are based on 

values assumed in the non-LOCA safety analyses. These analyses are for injection of 

borated water from the RWST. Injection of borated water is assumed not to occur until the 

VCT charging pump suction isolation valves are closed following opening of the RWST 

charging pumps suction valves. When the sequential operation of the RWST and VCT 

valves is not included in the response times (Note 1) the values specified are based on the 

LOCA analyses. The LOCA analyses take credit for injection flow regardless of the source.  

Verification of the response times specified in Table 3.3-5 will assure that the assumptions 

used for the LOCA and non-LOCA analyses with respect to the operation of the VCT and 

RWST valves are valid.  

The Engineered Safety Features Actuation System senses selected plant parameters 

and determines whether or not predetermined limits are being exceeded. If they are, the 

signals are combined into logic matrices sensitive to combinations indicative of various 

accidents, events, and transients. Once the required logic combination is completed, the 

system sends actuation signals to those engineered safety features components whose 

aggregate function best serves the requirements of the condition. As an example, the 

following actions may be initiated by the Engineered Safety Features Actuation System to 

mitigate the consequences of a steam line break or loss of coolant accident 1) safety 

injection pumps start and automatic valves position, 2) reactor trip, 3) feedwater isolation, 
4) startup of the emergency diesel generators, 5) containment spray pumps start and 

automatic valves position, 6) containment isolation, 7) steam line isolation, 8) turbine trip, 
9) auxiliary feedwater pumps start and automatic valves position, 10) containment cooling 

fans start and automatic valves position, 11) essential service water pumps start and 

automatic valves position, and 12) control room isolation and ventilation systems start.  

Several automatic logic functions included in this specification are not necessary for 

Engineered Safety Feature System actuation but their functional capability at the specified 

setpoints enhances the overall reliability of the Engineered Safety Features functions. These 

automatic actuation Systems are purge and exhaust isolation from high containment 
radioactivity, turbine trip and feedwater isolation from steam generator high-high water level, 

initiation of emergency feedwater on a trip of the main feedwater pumps, automatic transfer 

of the suctions of the emergency feedwater pumps to service water on low suction pressure, 
and automatic opening of the containment recirculation sump suction valves for the RHR and 

spray pumps on low-low refueling water storage tank level.  
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The service water response time includes: 1) the start of the service water pumps 

and, 2) the service water pumps discharge valves (3116A,B,C-SW) stroking to the fully 

opened position. This condition of the valves assures that flow will become established 

through the component cooling water heat exchanger, diesel generator coolers, HVAC 

chiller, and to the suction of the service water booster pumps when these components are 

placed in-service. Prior to this time, the flow is rapidly approaching required flow and 

sufficient pressure is developed as valves finish their stroke. Each of the above-listed 

components will be starting to perform their accident mitigation function, either directly or 

indirectly depending upon the use of the component, and will be operational within the 

service water response time of 71.5/81.5 seconds". Only the service water booster pumps 

have a direct impact on the accident analysis via the RBCUs' heat removal capability as 
discussed below.  

The RBCU response time includes: 1) the start of the RBCU fan and the service 

water booster pumps and, 2) all the service water valves which must be driven to the fully 

opened or fully closed position. This condition of the valves allows the flow to become fully 

established through the RBCU. Prior to this time, the flow is rapidly approaching required 

flow as the valves finish their stroke. Although the RBCU would be removing heat through

out the Engineered Safety Features response time, the accident analysis does not assume 

heat removal capability from 0 to 71.5 seconds 2/ because the industrial cooling water system 

is not completely isolated until 71.5 seconds. A linear ramp increase from 95% full heat 

removal capability to 100% full heat removal capability is assumed by the accident analysis 

to start at 71.5 seconds and end at 86.5 seconds-. Full heat removal capability is assumed 

at 86.5 seconds based on the position of the valve 3107-SW.  

-• Total time is 1.5 second instrument response after setpoint is reached, plus 10 seconds 

diesel generator start, plus 10 seconds to reach service water pump start and begin 

3116-SW opening via Engineered Safety Features Loading Sequencer, plus 60 seconds 

stroke time for 3116-SW. During this total time, the service water pumps start and the 

service water pump discharge valve begins to open at 11.5 seconds and the pump 

discharge valve is fully open at 71.5 seconds without a diesel generator start required 

and 21.5 seconds and 81.5 seconds including a diesel generator start.  

2/ Total time is 1.5 second instrument response after setpoint Is reached, plus 10 second 

diesel start plus 60 seconds* for valves to isolate industrial cooling water system.  

21 Total time is 1.5 second instrument response after setpoint is reached, plus 10 second 

diesel generator start plus 75 seconds to stroke valves 3107A, B-SW.  

* During this time period, the Engineered Safety Features Loading Sequencer 

starts the RBCU fans at 25 seconds and service water booster pumps at 30 

seconds after the valves begin to stroke.  
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