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U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Mail Station P1-137 
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Gentlemen: 

DOCKET NUMBER 50-483 
UNION ELECTRIC COMPANY WAmeren CALLAWAY PLANT 

UE RESPONSE TIME TESTING ELIMINATION 

Reference: OL Amendment No. 133 dated May 28, 1999, 
Improved Technical Specifications 

Union Electric Company herewith transmits a request for NRC review and 
approval of our application of WCAP-14036-P-A, Revision 1, "Elimination of 
Periodic Protection Channel Response Time Tests," dated October 1998, for 
Callaway Plant. This review request is submitted pursuant to the Inrproved 
Technical Specification (ITS) Amendment referenced above. The ITS Section 1.1 
Definitions for Engineered Safety Feature (ESF) Response Time and Reactor 
Trip System (RTS) Response Time require NRC review and approval of any 
methodology used to allocate response times in lieu of measuring them. Only 
Bases changes are required to the ITS. The associated Bases changes have 
been generically approved by NRC in their Safety Evaluation for WCAP-14036
P-A, Revision 1, dated October 6, 1998 (SE page 9 revised by NRC on 
November 3, 1998) and traveler TSTF-1 11 Revision 6.  

Although the ITS Section 1.1 Definition of ESF Response Time includes 
an allowance to allocate response times if NRC has previously reviewed and 
approved the methodology, the Current Technical Specification (CTS) Definition 
has no such restriction. CTS SR 4.3.2.2 requires the ESF Response Time of 
each required ESFAS Function to be "demonstrated." Our current licensing basis 
on response time testing (RTI) is expressed by the FSAR Appendix 3A position 
on NRC RG 1.118, which endorses IEEE 338-1977. Section 6.3,4 of IEEE 338
1977 (third paragraph) says that response time testing is not required if functional 
testing (e.g., COTs, Channel Calibrations) would detect unacceptable response 
time degradation. That concept is the basis behind the NRC-approved 
Westinghouse topical reports eliminating R'- requirements for pressure sensors 
(WCAP-13632-P-A, Revision 2) and full channels (WCAP-14036-P-A, Revision 

1).  
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In 1989, an internal safety evaluation performed under 1 OCFR50.59 
concluded that it was justified to apply the Section 6.3.4 provision to allocate 
response times for SSPS master and slave relays associated with several 
ESFAS Functions. It was concluded that allocating a bounding response time to 
the SSPS master and slave relays, in lieu of RTT, met our current licensing 
basis, satisfied the CTS Definition, and fulfilled the CTS SR 4.3.2.2 requirement 
to demonstrate response time. The balance of the affected ESFAS channel 
circuitry (sensors, 7300 cards, etc.) was still subject to response time testing (i.e., 
this was a limited use of allocated response times only for the SSPS master and 
slave relays).  

The ITS Amendment referenced above approved Callaway's application of 
WCAP-1 3632-P-A, Revision 2, for eliminating response time testing of pressure 
and differential pressure sensors, but approval for the full channel (WCAP
14036-P-A, Revision 1) came after the ITS 3.3 review was completed by NRC.  
This request for NRC review and approval is being made to satisfy the definition 
wording in ITS Section 1.1.  

Attachments 1 through 3 provide the Safety Evaluation, Improved 
Technical Specification Bases Changes, and Allocated Response Time Tables, 
respectively, in support of this change. Attachment 2 mark-ups are based on the 
amendment referenced above and are submitted for information only. It has been 
determined that this submittal does not involve an unreviewed safety question as 
determined per 10CFR50.59.  

Approval of the application of WCAP-14036-P-A, Revision 1, is requested 
prior to April 1, 2000 so that all response time testing procedural changes can be 
implemented at the same time. After NRC approval, the ITS Bases will be 
revised under our Bases Control Program (ITS 5.5.14).  

If you have any questions on this request, please contact us.  

Very truly yours, 

Alan C. Passwater 
Manager-Corporate Nuclear Services

,J
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Attachments: 1 - Safety Evaluation 
2 - Improved Technical Specification Bases Changes 
3 - Allocated Response Time Tables



cc: M. H. Fletcher W/A 
Professional Nuclear Consulting, Inc.  
19041 Raines Drive 
Derwood, MD 20855-2432 

Regional Administrator 1/A 
U.S. Nuclear Regulatory Commission 
Region IV 
611 Ryan Plaza Drive 
Suite 400 
Arlington, TX 76011-8064 

Senior Resident Inspector W/A 
Callaway Resident Office 
U.S. Nuclear Regulatory Commission 
8201 NRC Road 
Steedman, MO 65077 

Mr. Jack Donohew (2) w/A 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
1 White Flint, North, Mail Stop OWFN 4D3 
11555 Rockville Pike 
Rockville, MD 20852-2738 

Manager, Electric Department W/O 
Missouri Public Service Commisyion 
P.O. Box 360 
Jefferson City, MO 65102 

Nuclear Energy Institute W/0 
1776 I Street N.W.  
Suite 400 
Washington, DC 20006-3708
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SAFETY EVALUATION 

INTRODUCTION 

NRC approved the Improved Technical Specifications (ITS) via OL Amendment 
133 dated May 28, 1999. The change evaluated herein would revise the ITS 
Bases for SR 3.3.1.16 and SR 3.3.2.10 (Reactor Trip System (RTS) and 
Engineered Safety Feature (ESF) response time testing) to adopt changes 
generically approved by NRC in their Safety Evaluation for WCAP-14036-P-A, 
Revision 1, dated October 6, 1998 (SE page 9 revised by NRC on November 3, 
1998) and traveler TSTF-1 11 Revision 6. Only Bases changes are required to 
the ITS.  

Elimination of response time testing of pressure and differential pressure sensors 
was approved by NRC in the ITS Amendment cited above (per Section 3.3 
Description of Change 1-03-LS-1). This change would extend the response time 
testing (RTT) elimination to the full channel for the RTS and ESFAS functions 
within the scope of WCAP-14036-P-A, Revision 1, "Elimination of Periodic 
Protection Channel Response Time Tests," dated October 1998.  

BACKGROUND 

In 1975, R'- requirements were included in the Westinghouse Standard 
Technical Specifications and were required for all plants licensed after that date.  

The ITS contains definitions for both RTS and ESF response times. The 
response time definitions are: 

"The RTS RESPONSE TIME shall be that time interval from 
when the monitored parameter exceeds its RTS trip setpoint at 
the channel sensor until loss of stationary gripper coil voltage.  
The response time may be measured by means of any series 
of sequential, overlapping, or total steps so that the entire 
response time is measured. In lieu of measurement, response 
time may be verified for selected components provided that the 
components and methodology for verification have been 
previously reviewed and approved by the NRC."
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"The ESF RESPONSE TIME shall be that time interval from 
when the monitored parameter exceeds its ESF actuation 
setpoint at the channel sensor until the ESF equipment is 
capable of performing its safety function (i.e., the valves travel 
to their required positions, pump discharge pressures reached 
their required values, etc.). Times shall include diesel generator 
starting and sequence loading delays, where applicable. The 
response time may be measured by means of any series of 
sequential, overlapping, or total steps so that the entire 
response time is measured. In lieu of measurement, response 
time may be verified for selected components provided that the 
components and methodology for verification have been 
previously reviewed and approved by the NRC." 

Given the complexity of testing an entire instrument channel from the sensor to 
the final device, plant surveillance procedures test the channels in several 
components. Two components of the overall response time are the instrument 
process rack and trip logic. Separate procedures using specialized test 
equipment are used for testing these components.  

The first RTT guidelines were established by the Institute of Electrical and 
Electronic Engineers in ANSIIIEEE Standard 338-1975, "Criteria for the Periodic 
Testing of Class 1 E Power and Protection Systems." In 1977, this Standard was 
revised and accepted by the NRC with NRC Regulatory Guide 1.118, "Periodic 
Testing of Electric Power and Protection Systems," Revision 2. Following 
Revision 2 of Regulatory Guide 1.118, the Instrument Society of America 
approved Standard ISA 867.06, "Response Time Testing of Nuclear Safety
Related Instrument Channels in Nuclear Power Plants," August 29, 1986.  

This change covers the proposed elimination of periodic response time testing 
requirements for the 7300 Process Protection System, Nuclear Instrumentation 
System (NIS), and Solid State Protection System (SSPS). NRC review and 
approval is required pursuant to the above definitions.  

EVALUATION 

The primary purpose of this evaluation is to determine if the deletion of periodic 
response time testing could be justified for the 7300 Process Protection System, 
NIS, and SSPS. IEEE Standard 338-1977 defines a basis for eliminating RTT.  
Section 6.3.4 states:
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"Response time testing of all safety-related equipment, per se, is 
not required if, in lieu of response time testing, the response time of 
safety system equipment is verified by functional testing calibration 
checks or other tests, or both." 

WCAP-14036-P-A, Revision 1, provides the technical justification for elimination 
of periodic response time testing of signal conditioning and logic equipment. The 
program described in that WCAP is built upon failure modes and effects analysis 
(FMEA) to provide justification for elimination of response time testing 
requirements for several systems utilized in the derivation of a reactor trip or 
engineered safety feature actuation function from the sensor output to the final 
device (breaker, valve, etc.) input. The FMEA is supplemented by actual testing 
of 7300 Process Protection System cards with a simulation of degraded 
components in selected areas to provide verification of the failure analysis and to 
document baseline response times. For functions that include the use of several 
cards, the total time was obtained by adding the response time for each card. In 
other cases, i.e. SSPS relays, manufacturers' information was utilized in the 
WCAP as an input to formulate the response time allowance.  

The basis for eliminating periodic response time testing for these systems is 
discussed in the WCAP. The report provides justification that any failure that 
significantly degrades response time will be detectable during surveillance testing 
such as channel calibrations, COTs, and channel checks.  

Based on these results, the ITS Bases are being revised to indicate that the 
system response time shall be verified utilizing response times justified by the 
methodology described in WCAP-14036-P-A, Revision 1.  

As discussed in Section 8.0 of WCAP-14036-P-A, Revision 1, the allocated 
response times listed in Attachment 3 are based on our plant-specific 7300 
Process Protection System card strings with the card response time allocations 
from Section 4.0 of the WCAP. Tables 4-7, 4-8, 4-9, 4-10 and 4-12 of the WCAP 
were used to establish allocated response times for the NLP, NSA, NAL, NCH, 
and NRA cards in our 7300 Process Protection System. These bounding card 
response times are also repeated in Table 2 of the NRC SER dated October 6, 
1998. Allocated response times for the NIS and SSPS were taken from Sections 
4.6 and 4.8 of the WCAP, respectively.

i.
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DISCUSSION OF ASSOCIATED CHANGES 

The questions posed by IOCFR50.59 are addressed later in this attachment.  

Attachment 2 contains the intended mark-ups to the Bases for ITS SR 3.3.1.16 
and SR 3.3.2.10. That attachment is for information only, intended to aid the 
review of our application of WCAP-14036-P-A. No changes are required to the 
ITS definitions or SR wording itself. The ITS Bases changes include mark-ups 
approved generically by the NRC Safety Evaluation on WCAP-14036-P-A, 
Revision 1, dated October 6, 1998, and by NRC approval of traveler TSTF-1 11 
Revision 6. Additional changes to the ITS Bases have been proposed to: 

(a) Clarify the response time assumptions used in the safety analyses 
(ITS Inserts A and D), noting that process delay times are not testable.  
This is not a new change, only an ITS Bases clarification.  

(b) Add a reference to the CHANNEL CALIBRATION that verifies the time 
constants for lag, lead/lag, and rate lag cards used in the 7300 
Process Protection System. This is another ITS Bases clarification.  

(c) Add a discussion to the Bases for ITS SR 3.3.1.16 on the testing 
overlap between RTS response time testing and rod drop testing (ITS 
Insert C). Like (a) and (b) above, this is not a new change. It is an ITS 
Bases change made to reflect current plant practices.  

Bases changes will be processed under the Callaway Bases Control Program 
(ITS 5.5.14) after NRC approval of our use of WCAP-14036-P-A, Revision 1.  

Attachment 3 contains the Allocated Response Time Tables for RTS and 
ESFAS. These tables demonstrate the allocated response times assigned to the 
various pressure and differential pressure sensors, 7300 Process Protection 
System card strings, NIS, and SSPS. Vogtle submitted similar tables in response 
to an NRC Request for Additional Information (RAI) on their license amendment 
application.  

Allocated sensor response times in Attachment 3 of this submittal were taken 
from conservative method (3), vendor engineering specifications, in Section 9 of 
WCAP-13632-P-A, Revision 2. Tobar and Barton transmitter response times are 
presented in Table 9-1 of that WCAP. As noted in the ITS Bases approved by OL 
Amendment 133, we also have the additional options for these sensors of using 
historical data or test measurements. Allocated response times for the

!l.
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7300 Process Protection System cards were taken from Tables 4-7 through 4-10 
and Table 4-12 of WCAP-14036-P-A, Revision 1. Allocated response times for 
the NIS and SSPS were taken from the FMEAs discussed in Sections 4.6 and 
4.8 of WCAP-14036-P-A, Revision 1.  

WCAP-14036-P-A, REVISION 1, SER CONDITIONS 

The NRC SER dated October 6, 1998, and amended on November 3, 1998, 
requires that a licensee submit a TS amendment request that verifies the "Failure 
Modes and Effects Analysis (FMEA) in WCAP-14036, Rev. 1, is applicable to the 
equipment actually installed in the licensee's facility, and that the analysis is valid 
for the versions of the boards used in their protection system." As discussed 
above, this submittal represents changes to the ITS Bases only - this is not an 
amendment application.  

The implementation guidance provided by Westinghouse specified that the 
verification for the 7300 Process Protection System could either be performed by 
using the schematics contained in Attachment I to OG-98-086 in Appendix C of 
WCAP-14036-P-A, Revision 1, or by verifying that the installed cards are 7NMD, 
4NCH, 4NRA, 6NLP, 4NSA, and 9NAL or older (earlier design) artwork levels.  
Section 4.3 of WCAP-14036, Revision 0, specified these artwork levels (i.e., the 
leading digit refers to the artwork level and the letters refer to the type of card), 
but that information was removed from Section 4.4 of WCAP-14036-P-A, 
Revision 1, in response to the NRC RAI that resulted in submittal of the 
schematics. Field walkdowns at Callaway verified that all installed 7300 cards 
and warehoused spare cards are within the scope of WCAP-14036-P-A, Revision 
1. This verification demonstrated that installed and spare cards were 4NCH, 
4NRA, 6NLP, 4NSA, and 9NAL or older artwork levels. There are no NMD cards 
used at Callaway in protection circuits.  

Appendix C to WCAP-14036-P-A, Revision 1, includes NRC RAI Question 7 on 
the handling of replacement components, as discussed in the letter from Peter C.  
Wen, NRC, to Andrew Drake, Westinghouse, dated May 12, 1998. If future 
component replacements require the use of equipment not covered by the 
WCAP, e.g. new 7300 card artwork levels not included in the WCAP, either 
Westinghouse will be asked to certify that no R-I impact would be introduced or 
response time testing shall be performed prior to release for initial service.  

There are additional cards installed at Callaway, not addressed in Section 4.4 of 
WCAP-14036-P-A, Revision 1; however, they either have no impact on the
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protection signal path, are used for circuit testing only, or will continue to be 
response time tested as discussed in the section below.  

Verification for the NIS and SSPS was tied to the schematics discussed in the 
WCAP. A review of drawings and the materials database at Callaway verified 
that all installed and spare NIS components with an impact on response time are 
within the scope of the NIS FMEA discussed in Section 4.6 of WCAP-14036-P-A, 
Revision 1. This conclusion is based on the Callaway design being the same as 
that evaluated in the WCAP, i.e., the same Detector Current Monitor Circuits 
(signal processing circuitry that includes a detector current meter, precision 
resistor, coarse adjustment potentiometer, and fine adjustment potentiometer), 
Summing and Level Amplifier (assembly 3359C48G01), Level Trip Bistables 
(bistable relay diver assembly 3359C39G01), and Isolation Amplifiers (assembly 
6065D75G01). The rate circuitry (assembly 3359C41G01) was not evaluated in 
the NIS FMEA nor does that circuitry have response time testing requirements at 
Callaway (FSAR Table 16.3-1 lists N.A.).  

Field walkdowns of installed relays and a review of the materials data base for 
spare relays in the warehouse at Callaway verified that the SSPS components 
with an impact on response time are within the scope of the SSPS FMEA 
discussed in Section 4.8 of WCAP-14036-P-A, Revision 1. All installed SSPS 
input and master relays are Midtex/AEMCO 156. Spare input and master relays 
in the warehouse are either Midtex/AEMCO 156 or Potter and Brumfield KH 
series relays. Installed and spare SSPS slave relays are Potter and Brumfield 
MDR relays.  

Therefore, the FMEAs in WCAP-14036-P-A, Revision 1, are applicable to the 
equipment installed at Callaway and the analysis is valid for the versions of the 
boards used in the protection systems.  

7300 CARDS NOT ADDRESSED BY WCAP-14036-P-A, REVISION I 

There are several cards used in Callaway's 7300 Process Protection System 
circuits that are not discussed in Section 4.4 of WCAP-14036-P-A, Revision 1. As 
discussed below, none of these cards require a response time allocation in the 
tables included in Attachment 3 (see NPL discussion below).
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NMT - MASTER TEST CARD 

The NMT card is used in conjunction with the NCT card to provide for specialized 
test features. Specifically, this card allows for various testing modes which 
include on-line testing, transmitter calibration, time response, and RTD cross
calibration. This card was added to the RCS temperature monitoring functions 
during plant modifications associated with the SG Water Level Low-Low 
EAM/iTTD circuitry (OL Amendment 43 dated April 14, 1989) and the RTD 
Bypass Elimination (OL Amendment 57 dated September 20, 1990). Test cards 
only interrupt the protection signal for testing purposes and do not have any 
impact on response time.  

NAI -ANNUNCIATOR INTERFACE CARD 

The NAI card provides an interface between the 7300 Comparator Card (NAL) 
and a remote device that requires a contact closure. This card contains 
comparator-driven relay coils whose contacts are used to interface with control 
board alarms, annunciators, and status lights. This card also serves as a 
qualified isolation device for interface with these non-safety systems. This card 
was added to the RCS temperature monitoring functions during plant 
modifications associated with the SG Water Level Low-Low EAM/TTD circuitry 
(OL Amendment 43 dated April 14, 1989). These cards do not impact the 
protection signal path and do not have any impact on response time.  

NSC - SIGNAL CONVERTER CARD 

The NSC card is used to convert from one signal range to another, i.e., +1 to +5V 
is converted to 0 to +1OV. The input converter can convert I to 5V, 4 to 20 ma, or 
10 to 50 ma inputs to a 0 to +1OV output. The output converter changes a 0 to 
1 OV input to a 4 to 20 ma, and -1 to -5V non-isolated output, or 4 to 20 ma 
isolated output. This card is used to provide E/I isolated outputs from steamline 
pressure and SG level circuits to the auxiliary shutdown panel. These cards do 
not impact the protection signal path and do not have any impact on response 
time.  

NPL - PROM LOGIC CARD 

The NPL card is a solid state logic card using eight Programmable Read-Only 
Memory (PROM) modules to perform logic functions, e.g., OR, AND, and timing 
functions. Logic functions are implemented by five input, eight output, 256 bit 
PROMs. Each of the outputs can be programmed to perform a Boolean function 
of the inputs. The NPL timer module plugs into the PROM sockets on the NPL



Attachment 1 
Page 8 of 10 

card and provides an adjustable range of time delays from 20 milliseconds to 21 
minutes and 12 seconds. This card was added to the RCS temperature 
monitoring functions during plant modifications associated with the SG Water 
Level Low-Low EAM/TTD circuitry (OL Amendment 43 dated April 14, 1989).  
Since the function of this card is to delay reactor trip, feedwater isolation, and 
auxiliary feedwater actuation at low power levels, the NPL cards have their delay 
times measured during channel calibrations.  

10CFR50.59 EVALUATION 

The proposed change does not involve an unreviewed safety question because 
the operation of Callaway Plant in accordance with this change would not: 

(1) Involve an increase in the probability of occurrence or the consequences 
of an accident or malfunction of equipment important to safety previously 
evaluated in the FSAR.  

Overall protection system performance will remain within the bounds of the 
previously performed accident analyses since no hardware changes are 
proposed. The same RTS and ESFAS instrumentation will continue to be used.  
The protection systems will continue to function in a manner consistent with the 
plant design basis. This change does not result in a condition where the design, 
material, and construction standards that were applicable prior to the change are 
altered. The time response modeling assumptions used in the FSAR Chapter 15 
(see Table 15.0-4) safety analyses remain the same. Only the method of 
demonstrating time response is being changed. The proposed change will not 
modify any system interface. The proposed change will not affect the probability 
of any event initiators nor will the proposed change affect the ability of any 
safety-related equipment to perform its intended function. There will be no 
degradation in the performance of nor an increase in the number of challenges 
imposed on safety-related equipment assumed to function during an accident 
situation. There will be no change to normal plant operating parameters or 
accident mitigation performance.  

The proposed change will not alter any assumptions or change any mitigation 
actions in the radiological consequence evaluations in the FSAR.
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Therefore, the proposed change does not involve an increase in the probability or 
consequences of an accident or equipment malfunction previously evaluated in 
the FSAR.  

(2) Create the possibility for an accident or malfunction of a different type than 
any previously evaluated in the FSAR.  

There are no hardware changes nor are there any changes in the method by 
which any safety-related plant system performs its safety function. This change 
will not affect the normal method of plant operation. No performance 
requirements will be affected. All response time allocations for signal conditioning 
and actuation logic equipment, implemented as a result of this change, will be 
reviewed prior to initially placing new equipment in service and after any 
maintenance that could affect response time. Changing the credited method of 
periodically assuring time response from response time testing to channel 
calibrations, operational tests, and channel checks will not create any new 
accident initiators or scenarios. These periodic surveillances will detect 
significant degradation in the channel response time characteristics.  

No new accident scenarios, transient precursors, failure mechanisms, or limiting 
single failures are introduced as a result of this change. There will be no adverse 
effect or challenges imposed on any safety-related system as a result of this 
change.  

This change does not alter the performance of the 7300 Process Protection 
System, NIS, or SSPS used in the plant protection systems. System components 
will have their response time allocations verified against the specific relaxations 
approved in WCAP-14036-P-A, Revision 1, before being placed in operational 
service.  

Therefore, the proposed change does not create the possibility of a new or 
different type of accident or malfunction from any previously evaluated in the 
FSAR.  

(3) Reduce margin of safety as defined in the Basis for any Technical 
Specification.  

This change does not affect the total system response time assumed in the 
safety analyses. The periodic system response time verification method for the 
7300 Process Protection System, NIS, and SSPS is modified to allow use of
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allocated response times. The method of verification still provides assurance that 
the total system response is within that defined in the safety analyses, since 
calibration and operational tests will continue to be performed and used to detect 
any degradation which might cause the response time to exceed the total 
allowance.  

The proposed change does not affect the acceptance criteria for any analyzed 
event nor is there a change to any Safety Analysis Limit (SAL). There will be no 
effect on the manner in which safety limits or limiting safety system settings are 
determined nor will there be any effect on those plant systems necessary to 
assure the accomplishment of protection functions. There will be no impact on 
the overpower limit, DNBR limits, Fo, FAH, LOCA PCT, peak local power 
density, or any other margin of safety. The radiological dose consequence 
acceptance criteria listed in the Standard Review Plan continue to be met.  

Therefore, the proposed change does not involve a reduction in the margin of 
safety as defined in the Basis for any Technical Specification.  

CONCLUSION 

Based upon the preceding information, it has been determined that the proposed 
change does not involve an increase in the probability or consequences of an 
accident or equipment malfunction previously evaluated in the FSAR, create the 
possibility of a new or different type of accident or malfunction from any 
previously evaluated in the FSAR, or involve a reduction in the margin of safety 
as defined in the Basis for any Technical Specification. Therefore, it is concluded 
that the proposed change does not involve an unreviewed safety question.
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i RTS Instrumentation 
B 3.3.1

BASES

SURVEILLANCE 
REQUIREMENTS 
(continued) SR 3.3.1.16 verifies that the individual channel actuation response times 

are less than or equal to the maximum values assumed in the accident 
analysis. Response time verification acceptance criteria are included in 
Reference 8. No credit was taken in the safety analyses for those 
channels with response times listed as N.A. No response time testing 
requirements apply where N.A. is listed in Reference 8. Individual 
component response times are not modeled in the analyses. The 
analyises model the overall or total elapsed time, from the point at which 
the parameter exceeds the trip setpoint value at the sensor until loss of 
stationary gripper coil voltage C6'* #Arc feir-4 Ae vvi ore 
#Prte -yw AI). . .%Z. .A 
For channels that include dynamic transfer functions (e.g., lag, lead/lag, 
rate/lag, etc.), the resoonse time verification Is performed with the time 
constants set at their nominal values.-The response time may be verified 
by a series of overlapping tests, or other verification (e.g., Ref. 9•, such

esn ye v eaya sponse time tests in any 
series of sequential, ovedrappin r total channel measurements, or by the 
summation of allocated senso esponse 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) inplace, onsite, or offsite (e.g. vendor) test measurements; or 
(3) utilizing vendor engineering specifications. WCAP-1 3632-P-?• 
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.  

- .-- The allocations for senso .esponse times must be verified prior to placing e the component in operational service and re-verified following 
maintenance that may adversely affect response time. In general, 
electrical repair work does not impact response time provided the parts 
used for repair are of the same type and value. One example where 
response time could be affected is replacing th sensing assembly of a 
transmitter. c rA lst•&,,;" 4 i • 

As appropriate, each channers respohnse time must be verified every 
18 months on a STAGGERED TEST BASIS. Each verification shall 
include at least one train such that both trains are verified at least once

(continued)

CALLAWAY PLANT B 3.3.1-56 Revision 0



INSERT A 

The safety analyses include the sum of the following response time components: 

(a) Process delay times (e.g., scoop transport delay and thermal lag 
associated with the narrow range RCS RTDs used in the OTAT, OPAT, 
and SG low-low level Vessel AT (Power-I, Power-2) functions) which are 
not testable; 

(b) Sensing circuitry delay time from the time the trip setpoint is reached at 
the sensor until a reactor trip is generated by the SSPS; 

(c) Any intentional time delay set into the trip circuitry (e.g., undervoltage 
relay time delay, underfrequency relay time delay, NLL cards (lag, lead 
lag, rate lag) and NPL cards (PROM logic cards for trip time delay) 
associated with the OTAT, OPAT, and SG low-low level Vessel AT 
(Power-I, Power-2) trip functions, and NLL cards (lag) associated with the 
low pressurizer pressure reactor trip function) to add margin or prevent 
spurious trip signals; 

(d) For the Undervoltage RCP trip function, back EMF delay from the time of 
the loss of the bus voltage until the back EMF voltage generated by the 
bus loads has decayed; 

(e) The time delay for the reactor trip breakers to open; and 

(f) The time delay for the control rod drive stationary gripper coil voltage to 
decay and the RCCA grippers to mechanically release making the rods 
free to fall (i.e., gripper release time measured during the performance of 
SR 3.1.4.3).



INSERT B 

WCAP-14036-P-A, Revision 1, "Elimination of Periodic Protection Channel 
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.
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BASES
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per 36 months. Testing of the final actuation devices'is included in the 
verificationSome portions of the response time testing cannot be 

-performed during unit operation because equipment operation is required 
C• to measure response times. Experience has shown that these 

components usually pass this Surveillance when performed at the 
18 month Frequency. Therefore, the Frequency was concluded to be 
acceptable from a reliability standpoint.

SR 3.3.1.16 is modified by a Note stating that neutron detectors are 
excluded from RTS RESPONSE TIME testing. This Note is necessary 
because of the difficulty in generating an appropriate detector input signal.  
Excluding the detectors is acceptable because the principles of detector 
operation ensure a virtually instantaneous response. Response time of 
the neutron flux signal portion of the channel shall be ---- tfrom 
detector output or input to the first electronic component in the annel.

REFERENCES 1. FSAR, Chapter 7. C" Ve r,.pe,

2. FSAR, Chapter 15.  

3. IEEE-279-1971.  

4. 10 CFR 50.49.  

5. Callaway OL Amendment No. 17 dated September 8, 1986.  

6. Callaway Setpoint Methodology Report, SNP (UE)-565 dated 
May 1, 1984.  

7. Callaway OL Amendment No. 43 dated April 14, 1989.  

8. FSAR Section 16.3, Table 16.3-1.  

9. WCAP-1 3632-P-Wevision 2, "Elimination of Pressure Sensor 
Response Time sTting Requirements," January 1996.  

10. RFR-16940A.  

11. WCAP-9226',"Reactor Core Response to Excessive Secondary 
Steam Releases," Revision 1, January 1978.  
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CALLAWAY PLANT

BASES

B 3.3. 1ý-57 Revision 0



4

INSERT C 

Testing of the final actuation devices measures the time delay for the reactor trip 
breakers to open. The time delay for the control rod drive stationary gripper coil 
voltage to decay and the RCCA grippers to mechanically release making the 
rods free to fall (i.e., gripper release time) is measured during the performance of 
SR 3.1.4.3 which verifies rod drop time from the beginning of decay of stationary 
gripper coil voltage. For surveillance testing performance, gripper release time is 
not included in the reactor trip system instrumentation response time testing due 
to the difficulty in determining the precise point at which the rods are free to fall.  
SR 3.1.4.3 specifies a readily quantifiable time to use as a separation point for 
field measurements, i.e., "from the beginning of decay of stationary gripper coil 
voltage." The rod drop time measurement in SR 3.1.4.3 begins at the time the 
rod control power cabinet regulator board circuit for a specific rod group is 
grounded, causing the board to reduce the stationary gripper coil current to zero 
releasing the rod group. This is essentially the same time at which the reactor trip 
breaker's opening would interrupt current to the stationary gripper coil. The 
response time definition, "until loss of stationary gripper coil voltage," is less 
quantifiable. However, the definition's provision for overlapping testing allows this 
testing approach since the total response time is determined. The safety 
analyses are satisfied as long as both surveillances, response time and rod drop 
time, are met.



a 1.
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REFERENCES 12. NRC Generic Letter 85-09 dated May 23, 1985.  
(continued) 

13. FSAR Section 15.1.1.  

14. RFR- 18637A.  , , . '. I. Wa/h"- 14•A3'•- f-A. A'v.r, I~*. / "El, 4ft,,•,-, g 
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ESFAS Instrumentation 
B 3.3.2 

BASES 

SURVEILLANCE SR 3.3.2.9 (continued) 
REQUIREMENTS 

The Frequency of 18 months is based on the assumed calibration interval 
in the determination of the magnitude of equipment drift in the setpoint 
methodology.  

This SR is modified by a Note stating that this test should include 
-verification that the time constants are adjusted to the prescribed values 
where applicable. This does not include verification of time delay relays.  
These are verified via response time testing per SR 3.3.2.10.  

Whenever an RTD is replaced in Function 5.e.(3) or 6.d.(3), the next 
required CHANNEL CALIBRATION of the RTDs is accomplished by an 
inplace cross calibration that compares the other sensing elements With 
the recently installed sensing element.  

SR 3.3.2.1 

This SR verifies the individual channel ESF RESPONSE TIMES are less 
than or equal to the maximum values assumed in the accident analysis.  
Response time verification acceptance criteria are included in 
Reference 9. No credit was taken in the safety analyses for those 
channels with response times listed as N.A. No response time testing 
requirements apply where N.A. is listed in Reference 9. Individual 
component response times are not modeled in the analyses. The 
analyses model the overall or total elapsed time, from the point at which 
the parameter exceeds the trip setpoint value at the sensor, to the point at 
which the equipment in both trains reaches the required functional state 
(e.g., pumps at rated discharge pressure, valves in full open or closed 
position) .. 7"4rJ"l'- Aw C##",• &,,r ,ee ver;'I'Gd 

For channels that include dynamic t sfer fuinfions (Cg., lag, lead/lag, 

ratellag, etc.), the response time verifation is performed with the time 

constants set at their nominal values.sThe response time may be verified 
by a series of overlapping tests, or other verification (e.g., Ref. 10q), such 
that the entire response time is verified. Ord X.F. 14

Response time may be verified by actual response time tests in any 
series of sequential, overlapping-r total channel measurements, or by the 
summation of allocated sensor isponse times with actual response time 
tests on the remainder of the iannel. Allocations for sensor response 
times may be obtained from, (1) historical records based on acceptable 

(continued)
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The safety analyses include the sum of the following response time components: 

(a) Process delay times (e.g., scoop transport delay and thermal lag 
associated with the narrow range RCS RTDs used in the SG low-low level 
Vessel AT (Power-I, Power-2) functions) which are not testable; 

(b) Sensing circuitry delay time from the time the trip setpoint is reached at 
the sensor until an ESFAS actuation signal is generated by the SSPS 
(response time testing associated with LSELS and BOP-ESFAS is 
discussed under SR 3.3.5.4 and SR 3.3.6.6); 

(c) Any intentional time delay set into the trip circuitry (e.g., NLL cards (lag) 
and NPL cards (PROM logic cards for trip time delay) associated with the 
SG low-low level Vessel AT (Power-l, Power-2) trip functions, NLL cards 
(lead lag) associated with the steam line pressure low trip functions, and 
NLL cards (rate lag) associated with the steam line pressure high negative 
rate trip function) to add margin or prevent spurious trip signals; and 

(d) The time for the final actuation devices to reach the required functional 
state (e.g., valve stroke time, pump or fan spin-up time).



ESFAS Instrumentation 
B 3.3.2

BASES

SURVEILLANCE 
REQUIREMENTS

.xAArcj�-r

SR 3.3.2.10 (continued)

response time tests (hydraulic, noise, or power interrupt tests); 
(2) inplace, 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 

S-. The allocations for sensorespofse times must be verified prior to placing 
the component in operational service and re-verified following 
maintenance that may adversely affect response time. In general, 
electrical repair work does not impact response time provided the parts 
used for repair are of the same type and value. One example where 
response time could be ffect in assembl of a 
transmitter. feet 0 On lo A a e'w,-- /0 

ESF RESPONSE TIME verification is performed on an 18 month; 
STAGGERED TEST BASIS. Each verification shall include at least one 
train such that both trains are verified at least once per 36 months.  
Testing of the final actuation devices, which make up the bulk of the 
response time, is included in the verification of each channel. The final 
actuation device in one train is tested with each channel. Therefore, 
staggered testing results in response time verification of these devices 
every 18 months. The 18 month Frequency is consistent with the typical 
refueling cycle and is based on unit operating experience, which shows 
that random failures of instrumentation components causing serious 
response time degradation, but not channel failure, are infrequent 
occurrences.

This SR is modified by a Note that clarifies that the turbine driven AFW 
pump is tested within 24 hours after reaching 900 psig in the SGs.  

SR 3.3.2.11 

SR 3.3.2.11 is the performance of a TADOT for the P-4 Reactor Trip 
Interlock. A successful test of the required contact(s) of a channel relay 
may be performed by the verification of the change of state of a single 
contact of the relay. This clarifies what is an acceptable TADOT of a relay.  
This is acceptable because all of the other required contacts of the relay 
are verified by other Technical Specifications and non-Technical 

(continued)
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WCAP-14036-P-A, Revision 1, "Elimination of Periodic Protection Channel 
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.



ESFAS Instrumentation 
B 3.3.2

BASES

SURVEILLANCE 
REQUIREMENTS 
(continued)

REFERENCES

SR 3.3.2.14 

SR 3.3.2.14 is the performance of a SLAVE RELAY TEST as described in 
SR 3.3.2.6, except that SR 3.3.2.14 has a Note specifying that it applies 
only to slave relay K620. This slave relay is tested with a Frequency of 18 
months and prior to entering MODE 3 for Function 5.a whenever the unit 
has been in MODE 5 or 6 for > 24 hours, if not performed within the 
previous 92 days (Reference 12). The 18 month Frequency for this slave 

,relay is based on the need to perform this Surveillance under the 
conditions that apply during a unit outage to avoid the potential for an 
unplanned transient if the Surveillance were performed with the reactor at 
power.

1. FSAR, Chapter 6.

2. FSAR, Chapter 7.  

3. FSAR, Chapter 15.  

4. IEEE-279-1971.  

5. 10 CFR 50.49.  

6. Callaway Setpoint Methodology Report (NSSS), SNP (UE)-565 
dated May 1, 1984, and Callaway Instrument Loop Uncertainty 
Estimates (BOP), J-U-GEN.  

7. Not used.  

8. Callaway OL Amendment No. 64 dated October 9, 1991.  

9. FSAR Section 16.3, Table 16.3-2.  

10. WCAP-1 3632-P-",evision 2, "Elimination of Pressure Sensor 
Response Time Testing Requirements," January 1996.  

11. Callaway OL Amendment No. 43 dated April 14, 1989.  

12. SLNRC 84-0038 dated February 27, 1984.

13. Callaway OL Amendment No. 117 dated October 1, 1996.  
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ATTACHMENT THREE 

ALLOCATED RESPONSE TIME TABLES



REACTOR TRIP SYSTEM ALLOCATED RESPONSE TIMES

FUNCTION SENSOR TIME 7300/NIS STRING TIME SSPS TIME TOTAL 
RELAYS ALLOCATION 

Power Range Detectors N/A NIS FMEA 65 msec Input 20 msec 85 msec 
Neutron Flux exempt 

Overtemperature 
AT 

T-avg subloop Weed RTD Note 1 NRA + NSA + NSA + NSA + NAL 330.5 msec Input 20 msec 350.5 msec 
N9004E-2A-SP 

AT subloop Weed RTD Note I NRA + NSA + NSA + NAL 293 msec Input 20 msec 313 msec 
N9004E-2A-SP 

Pressure Tobar 32PA1 200 msec NLP + NSA + NSA + NAL 140 msec Input 20 msec 360 msec 
subloop 

Al subloop Detectors N/A NIS (1 msec) + NSA+ NCH + NSA + 148.5 msec Input 20 msec 168.5 msec 
exempt NAL 

Overpower AT 
T-avg subloop Weed RTD Note 1 NRA + NSA + NSA + NSA + NSA + 368 msec Input 20 msec 388 msec 

N9004E-2A-SP NAL 
AT subloop Weed RTD Note 1 NRA + NSA + NSA + NAL 293 msec Input 20 msec 313 msec 

N9004E-2A-SP 

Pressurizer Tobar 32PA1 200 msec NLP + NAL 65 msec Input 20 msec 285 msec 
Pressure - Low 

Pressure Tobar 32PA1 200 msec NLP + NAL 65 msec Input 20 msec 285 msec 
Pressure - High .....  

Reactor Coolant Barton 752 400 msec NLP + NAL 65 msec Input 20 msec 485 msec 
Flow -Low



REACTOR TRIP SYSTEM ALLOCATED RESPONSE TIMES 

FUNCTION SENSOR TIME 7300/NIS STRING TIME SSPS TIME TOTAL 
RELAYS ALLOCATION 

Steam Generator 
Water Level 

Low-Low 
Adverse Barton 764 400 msec NLP + NAL + NPL (Note 1) 65 msec Input 20 msec 485 msec 

Containment 
Environment Level 

Normal Barton 764 400 msec NLP + NAL + NPL (Note 1) 65 msec Input 20 msec 485 msec 
Containment 

Environment Level 
Vessel AT Weed RTD Note I NRA + NSA + NSA + NAL + NPL 293 msec "293 msec 

(Power-I, Power- N9004E-2A- (Note 1) 
2) SP 

Environmental Barton 1.0 sec NLP + NAL + NPL (Note 1) 65 msec 1.065 sec 
Allowance Modifier 752/351 

Undervoltage - GE NGV Note 1 N/A N/A Input 20 msec 20 msec 
RCPs 

Underfrequency - Westinghouse Note I N/A N/A Input 20 msec 20 msec 
RCPs SDF-1 I 

Note I - Allocated response times are not used for these circuit components. These components shall continue to be 
response time tested.



ENGINEERED SAFETY FEATURE ACTUATION SYSTEM ALLOCATED RESPONSE TIMES 

FUNCTION SENSOR TIME 7300/NIS STRING TIME SSPS TIME TOTAL 
RELAYS ALLOCATION 

Safety Injection Barton 1.0 sec NLP + NAL 65 msec Input + 88 msec 1.153 sec 
Containment 752/351 Master + 

Pressure - High I Slave 

Safety Injection Tobar 32PA1 200 msec NLP + NAL 65 msec Input + 88 msec 353 msec 
Pressurizer Master + 

Pressure - Low Slave 

Safety Injection Barton 763 200 msec NLP + NAL 65 msec Input + 88 msec 353 msec 
Steam Line Master + 

Pressure - Low Slave 

Containment Spray Barton 1.0 sec NLP + NAL 65 msec Input + 88 msec 1.153 sec 
Containment 752/351 Master + 

Pressure High -3 Slave 

Containment Barton 1.0 sec NLP + NAL 65 msec Input + 88 msec 1.153 sec 
Isolation Phase B 752/351 Master + 

Containment Slave 
Pressure High - 3 

Steamline Isolation Barton 1.0 sec NLP + NAL 65 msec Input + 88 msec 1.153 sec 
Containment 752/351 Master + 

Pressure- High 2 Slave 

Steamline Isolation Barton 763 200 msec NLP + NAL 65 msec Input + 88 msec 353 msec 
Steam Line Master + 

Pressure - Low Slave

"4 
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ENGINEERED SAFETY FEATURE ACTUATION SYSTEM ALLOCATED RESPONSE TIMES

FUNCTION SENSOR TIME 7300/NIS STRING TIME SSPS TIME TOTAL 
RELAYS ALLOCATION 

Steamline Isolation Barton 763 200 msec NLP + NAL 65 msec Input + 88 msec 353 msec 
Negative Pressure Master + 

Rate - High Slave 

Feedwater Isolation Barton 764 400 msec NLP + NAL 65 msec Input + 88 msec 553 msec 
Steam Generator Master + 

Water Level Slave 
High-High 

Feedwater Isolation 
Steam Generator 

Water Level 
Low-Low 
Adverse Barton 764 400 msec NLP + NAL + NPL (Note 1) 65 msec Input + 88 msec 553 msec 

Containment Master + 
Environment Level Slave 

Normal Barton 764 400 msec NLP + NAL + NPL (Note 1) 65 msec Input + 88 msec 553 msec 
Containment Master + 

Environment Level Slave 
Vessel AT Weed RTD Note 1 NRA + NSA + NSA + NAL + NPL 293 msec 293 msec 

(Power-I, Power-2) N9004E-2A- (Note 1) SPI 
Environmental Barton 1.0 sec NLP + NAL + NPL (Note 1) 65 msec 1.065 sec 

Allowance Modifier 752/351

_ _ _ _ _ LI _ _ I _ _ _ I __ _ _ _ _ _ I _ _ _ I _ _ I _ _ I _ _ _
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ENGINEERED SAFETY FEATURE ACTUATION SYSTEM ALLOCATED RESPONSE TIMES 

FUNCTION SENSOR TIME 7300/NIS STRING TIME SSPS TIME TOTAL 
RELAYS ALLOCATION 

Auxiliary Feedwater 
Start on Steam 

Generator Water 
Level Low-Low 

Adverse Containment Barton 764 400 msec NLP + NAL + NPL (Note 1) 65 msec Input + 88 msec 553 msec 
Environment Level Master + 

Slave 
Normal Containment Barton 764 400 msec NLP + NAL + NPL (Note 1) 65 msec Input + 88 msec 553 msec 
Environment Level Master + 

Slave 
Vessel AT Weed RTD Note I NRA + NSA + NSA + NAL + NPL 293 msec 293 msec 

(Power-I, Power-2) N9004E- (Note 1) 
2A-SP 

Environmental Barton 1.0 sec NLP + NAL + NPL (Note 1) 65 msec 1.065 sec 
Allowance Modifier 752/351 

Automatic Switchover Barton 752 400 msec NLP + NAL 65 msec Input + 88 msec 553 msec 
to Containment Sump (Note 2) Master + 

RWST Level Slave 
Low-Low 

4kV Bus GE NGV Note I N/A N/A N/A N/A N/A 
Loss of Voltage 

4kV Bus CCC Note I N/A N/A N/A N/A N/A 
Degraded Voltage 6N229 

bistable 

Containment Purge Note 3 Note I N/A N/A N/A N/A N/A 
Isolation on 

Containment Isolation 
Phase A



ENGINEERED SAFETY FEATURE ACTUATION SYSTEM ALLOCATED RESPONSE TIMES 

Note 1 - Allocated response times are not used for these circuit components. These components shall continue to be 
response time tested.  

Note 2 - Rosemount model 11 52DP5 transmitters have been approved as an acceptable replacement, but have not been 
installed to date. Table 9-1 of WCAP-13632-P-A, Revision 2, has no response times listed for Rosemount 
transmitters. If Rosemount transmitters were to be installed in the future, as is the case with any newly installed 
transmitter, a hydraulic response time test shall be performed to determine an initial sensor-specific response 
time value prior to installation, in accordance with the NRC Safety Evaluation dated 9/5/95. Rosemount model 
1152 transmitters were not subject to the corrective actions of NRC Bulletin 90-01 and its Supplement 1, "Loss of 
Fill-Oil in Transmitters Manufactured by Rosemount," due to that model's operating history.  

Note 3 - This function includes the circuitry from the output of SSPS slave relay K630 that initiates a containment purge 
isolation signal (CPIS) through the BOP-ESFAS. This circuitry is not included in WCAP-14036-P-A, Revision 1, 
and shall continue to be response time tested.


