
Industry/TSTF Standard Technical Specification Change Traveler 

Revise SR 3.3.1.5, Calibration, and associated requirements for power range channels 

Classification: 1) Correct Specifications 

NUREGsAffected: W 1430 E] 1431 E] 1432 [] 1433 [] 1434 

Description: 

SR 3.3.1.3 has been revised to replace the requirement to "Perform CHANNEL CALIBRATION" with "Adjust the 

power range channel imbalance output." The Bases associated with SR 3.3.1.3 have been revised to replace the 

reference to a "CHANNEL CALIBRATION" with "an adjustment" of the measured imbalance. The Note associated 
with SR 3.3.1.3 has been revised to correct a typographical omission by inserting a >/=- symbol before 15% RTP.  

SR 3.3.1.5 and its associated Bases have been deleted. SRs 3.3.1.6 and 3.3.1.7, and their associated Bases, have been 
renumbered to account for the deletion of SR 3.3.1.5.  

Table 3.3.1-1 is modified to specify additional applicable SRs for Function L.a, (CHANNEL FUNCTIONAL TEST 

every 45 days on a STAGGERED TEST BASIS and CHANNEL CALIBRATION every 18 months), Function L.b 

(CHANNEL CALIBRATION every 18 months) and Function 8 (CHANNEL FUNCTIONAL TEST every 45 days on a 

STAGGERED TEST BASIS) and to correct the SR numbering as a result of the deletion of SR 3.3.1.5. As a result of 

the deletion of SR 3.3.1.5, the CHANNEL CALIBRATION formerly required by SR 3.3.1.5 for Functions L.a, 1.b, and 
8 has been deleted as an applicable SR.  

Justification: 

SR 3.3.1.5 currently specifies a CHANNEL CALIBRATION. However, the SR is not actually a calibration of the 
Function, but constitutes only an adjustment of the inputs to the Function. Since the definition of CHANNEL 

CALIBRATION is intended to encompass the sensor as well as the remainder of the entire channel, the use of this 

terminology is misleading and confusing, even with the addition of the Note to SR 3.3.1.5. SR 3.3.1.3 (performed 
every 31 days) measures the imbalance error and requires correction if the error is >/= [21% RTP. The change to SR 

3.3.1.3 will still require correction of the error when it is determined. The required normalization of power range 

channel output to the calorimetric coincident with the imbalance output being normalized to the incore output is 
adequately addressed by the combination of SRs 3.3.1.2 and 3.3.1.3.  

A CHANNEL CALIBRATION and a CHANNEL FUNCTIONAL TEST have been added with SR frequencies 

consistent with the other RPS functions (i.e., 45 days staggered for the CFT and 18 months for the CHANNEL 

CALIBRATION). The proposed SRs are necessary to ensure the instrument drift is maintained within limits for these 

RPS Functions.  

The proposed change results in modifying the testing requirements for three of the Functions listed in Table 3.3.1-1 as 
follows: 

Function 1.a; The 92 day CHANNEL CALIBRATION of the power range channel is deleted. The calibration of the 

power range channel continues to be addressed by SR 3.3.1.2 and SR 3.3.1.3, as modified. An 18 month CHANNEL 

CALIBRATION is added along with a 45 day on a staggered test basis CHANNEL FUNCTIONAL TEST to ensure 

that instrument drift is maintained within acceptable limits for Function OPERABILITY.  

Function L.b; The 92 day CHANNEL CALIBRATION of the power range channel is deleted. The calibration of the 

power range channel continues to be addressed by SR 3.3.1.2 and SR 3.3.1.3, as modified. The 18 month CHANNEL 

CALIBRATION is added to require the Nuclear Overpower - Low setpoint function to be calibrated prior to initiating 
a shutdown bypass.  

Function 8; The 92 day CHANNEL CALIBRATION of the power range channel is deleted. The calibration of the 

power range channel continues to be addressed by SR 3.3.1.2 and SR 3.3.1.3, as modified. A 45 day on a staggered 

test basis CHANNEL FUNCTIONAL TEST is added to ensure that instrument drift is maintained within acceptable 
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limits for Function OPERABILITY.  

The remainder of the changes to Table 3.3.1-1 are considered to be editorial in nature as they reflect the renu~mbering 
of the SRs due to the deletion of the requirements of SR 3.3.1.5.  

The change to the SR 3.3.1.3 Note is made for consistency with the Note associated with SR 3.3.1.2.  

Industry Contact: Clarkson, Noel (864) 855-3077 ntclarks@duke-energy.com 

NRC Contact: Schulten, Carl 301-314-1192 cssl@nrc.gov 
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OG Revision 1 Revision Status: Closed

TSTF Resolution: Approved Date: 07-Jul-1999

NRC Review Information 

NRC Received Date: 20-Jul-1999 

NRC Comments: 
2/16/00 - Staff proposes adding SR 3.3.1.4 to Function 1.b in Table 3.3.1-1.

Final Resolution: Superceded by Revision Final Resolution Date: 07-Mar-2000

TSTF Revision 1 Revision Status: Active Next Action: NRC

Revision Proposed by: BWOG 

Revision Description: 
Revised to address NRC comments. Added SR 3.3.1.4 to Function 1.b in Table 3.3.1-1. Moved the 
requirement to adjust the power range channel imbalance output in SR 3.3.1.3 and the requirement to 
adjust the power range channel output in SR 3.3.1.2 to SR Notes to be consistent with the other PWR 
presentation. Also revised the second paragraph of the justification to address NRC commints.  

TSTF Review Information

TSTF Received Date: 07-Mar-2000 Date Distributed for Revie 07-Mar-2000

OG Review Completed 2 BWOG gd WOG 2 CEOG &a BWROG 

TSTF Comments: 
(No Comments)

TSTF Resolution: Approved Date: 07-Mar-2000

Incorporation Into the NUREGs 

File to BBS/LAN Date: TSTF Informed Date: TSTF Approved Date: 

NUREG Rev Incorporated: 

Affected Technical Specifications 
LCO 3.3.1 RPS Instrumentation 

Change Description: Table 3.3.1-1 

SR 3.3.1.2 RPS Instrumentation 

SR 3.3.1.2 Bases RPS Instrumentation 

SR 3.3.1.3 RPS Instrumentation 

SR 3.3.1.3 Bases RPS Instrumentation 

SR 3.3.1.5 RPS Instrumentation 

Change Description: Deleted 
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SR 3.3.1.5 Bases RPS Instrumentation 

Change Description: Deleted 

SR 3.3.1.6 RPS Instrumentation 

Change Description: Renamed SR 3.3.1.5 

SR 3.3.1.6 Bases RPS Instrumentation 

Change Description: Renamed SR 3.3.1.5 

SR 3.3.1.7 RPS Instrumentation 

Change Description: Renamed SR 3.3.1.6 

SR 3.3.1.7 Bases RPS Instrumentation 

Change Description: Renamed SR 3.3.1.6
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RPS Instrumentation 
3.3.1 

•T,,"2D-t
SURVFTII ANCE REDUIREMENTS (continued)

SURVEILLANCE

SR 3.3.1.2 ------------------- NOTE -------------------
t"• Not required to be performed until 

[24] hours after THERMAL POWER is 
S15% RTP.  

V•calorimetric heat balance 
* r - t range channel •+ " L•bower .. ..

SR 3.3.1.34

just power range channel output

------------------ NOTE ---------------
Not required to be performed until/ 
[24] hours after THERMAL POWER isi 5% RTP.  

Compar?0out of core measured AXIAL POWER 
IMBALANCE (APIo) to incore measured AXIAL 
POWER IMBALANCE (APIJ) as follows:

J(RTP/TP) (APIO - APIJ) = imbalance error

CAkIBRTION if the absolute 
)alance error is t [2]% RTP.

FREQUENCY

24 hours

31 days

)
SR 3.3.1.4 Perform CHANNEL FUNCTIONAL TEST. [45] days on a 

STAGGERED TEST 
BASIS

SR, 3.3.1.5-------------------- NO ---------
3.3.1.5 - -"v............ .... NOE..............  itron detectors aa excluded from CHAN L 

-- ---- ------ ...............  

Perform CHANN _CALIBRATION. [92] days

(continued)
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RPS Instrumentation 
3.3.1 

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.31 ------------------- NOTE -------------------
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  
----------------------------------------

Perform CHANNEL CALIBRATION. [18] months 

SR 3.3.1w ------------------- NOTE -------------------
Neutron detectors are excluded from RPS 
RESPONSE TIME testing.  
---------------------------------

Verify that RPS RESPONSE TIME is within [18] months on 
limits, a STAGGERED 

TEST BASIS

Rev 1, 04/07/953.3-4BWOG STS



FUNCTION 

1. Nuclear Overpower 

a. High Setpoint 

b. Low Setpoint

2.  

3.

RCS High Outlet Temperature 

RCS High Pressure

4. RCS Low Pressure 

5. RCS VariabLe Low Pressure 

6. Reactor Building High 
Pressure 

7. Reactor Coolant Pump to 
Power 

8. NucLear Overpower RCS FLow 
and Measured AXIAL POWER 
IMBALANCE

TabLe 3.3.1-1 (page 1 of 1) 
Reactor Protection System Instrumentation 

APPLICABLE CONOITIONS 
MOOES OR REFERENCED 

OTHER FROM 
SPECIFIED REQUIRED SURVEILL 
CONDITIONS ACTION C.1 REQUIRE14E

1,2(a) 

2 (b), 3 (b) 

4 (b), 5 (b) 

1,2 

1,2 

1,2(8) 

1.2.3(c) 

1 , 2 (a) 

1,2(0)

RPS Instrumentation 
3.3.1

WSCE 
EITS

D SR 3.3.1.1 
R 3.3.1.2 

E SR 3.3.1.1 

SR 3 .3 .1 .1 

SR 3.3.1.  

O sR 3.3.1.1 
SR 3.3.1.•,o 
SR 3.3.1 

o SR 3.3.1.1 
SR 3.3.12.4 
SR 3.3.1t 
SR 3.3.1.1 

o SR 3.3.1.1 
SR 3.3.1 
SR 3.3.10 
SR 3.3.1.1 

o SR 3.3.1.1 

SR 3::1& SR 3.3.1.1 

SR 3.3.1.  
SR 3.3.1610 SR 3.3.1 

D SR 3.3.1.1 

SR 3.3. 1 4 

SR 3.3.1, 

o SR 3.3.1.1 D $SR 3.3.1.3 
R 3.3.1.5 

(EEýISR 3.3.1.6

ALLOWABLE 
VALUE

:9 E104.93% RTP 

s 5% RTP 

:_ E6183 "F 

_< t2355) psig 

2 (18001 psi5 

a (111.591' * Tout 
E5037.81) psig 

<5 141 psig 

152% RTP with 5 2 
pumps operating 

Nuclear Overpower RCS 
Flow and AXIAL POWER 

IMBALANCE setpoint 
envelope In COLR

9. Main Turbine Trip (Control L [453% RTP F SR 3.3.1.1 [453 psig 
OiL Pressure) SR 3.3.160 

SR 3.3.1 

10. Loss of Main Feedwater a [151% RTP G SR 3.3.1.1 t 1553 psig 

Pumps (Control Oil SR 3.3.1.A ..  

Pressure) SR 3.3.1•.( 

11. Shutdown Bypass RCS High 2 (b), 3 (b) E SR 3.3.1.1 s [17203 psig 

Pressure 4(b),5(b)- SR 3.3.1ý
4(b25(b).SR 3:3.1(~.~ 

(a) When not in shutdown bypass operation.  

(b) During shutdown bypass operation with any CRD trip breakers in the cLosed position and the CRD System 
capable of rod withdrawal.  

(c) With any CRO trip breaker in the cLosed position and the CRD System capable of rod withdrawal.
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RPS Instrumentation 
B 3.3.1 

BASES -T-STF- 2-f2, if•.  

SURVEILLANCE SR 3.3.1.1 (continued) 
REQUIREMENTS 

the probability of two random failures in redundant channels 
in any 12 hour period is extremely low, the CHANNEL CHECK 
minimizes the chance of loss of protective function due to 
failure of redundant channels. The CHANNEL CHECK 
supplements less formal but more frequent checks of channel 
OPERABILITY during normal operational use of the displays 
associated with the LCO's required channels.  

For Functions that trip on a combination of several 
measurements, such as the Nuclear Overpower RCS Flow and 
Measured AXIAL POWER IMBALANCE Function, the CHANNEL CHECK 
must be performed on each input.  

SR 3.3.1.2 V* ! ' ht 

This SR is the performance of a heat balance calibration for 
the power range channels every 24 hours when reactor power 
is > 15% RTP. The heat balance calibration consists of a 
comparison of the results of the calorimetric with the power 

_e range channel output. The outputs of the power ran 
••.boL•-d,•,'' channels are malized to the calorimetric. f--f the 

~ /-e~ ~ alorimetric4 - the Nuclear Instrumentation System 
0IS) channel utjput• • [2]% RTP, the NIS is not declared 

s inoperable but must be adjusted. If the NIS channel cannot 
be roperly adjusted, the channel is declared inoperable. (?1 

2 Note clarifies that this Surveillance is required only if 
reactor power is > 15% RTP and that 24 hours is allowed for 
performing the first Surveillance after reaching 15% RTP.  
At lower power levels, calorimetric data are inacc.a e.,e" ee 

The power range channel's output shall be ad4ustc 
•-- consistent with the calorimetric results if the ca o rmtric , 

the power range channel's output - [2]% RTP. The 
-vaIue of [2]% is adequate because this va ue is assumed in 
the safety analyses of FSAR, Chapter [14] (Ref. 2). These 
checks and, if necessary, the adjustment of the power range 
channels ensure that channel accuracy is maintained within 
the analyzed error margins. The 24 hour Frequency is 
adequate, based on unit operating experience, which 
demonstrates the change in the difference between the power 
range indication and the calorimetric results rarely exceeds 

(continued)
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RPS Instrumentation 
B 3.3.1 

BASES 77' Y Z& 

SURVEILLANCE SR 3.3.1.2 (continued) 
REQU IREMENTS a small fraction of (2]% in any 24 hour period.  

Furthermore, the control room operators monitor redundant 
indications and alarms to detect deviations in channel 
outputs. 

k 

SR 3.3.1.3 

A comparison of power range nuclear instrumentation channels 
against incore detectors shall be per orme t a 31 da 
Frequency when reactor power is > 15% RTP. -. •Note'cla~riies 
that 24 hours is allowed for performingte first
Surveillance after reaching 15% RTP.11'f the absoluteK•.L .....  

difference between the power range and incore measurements 
[ 2 Y% RTPE te power range channel is not inoperable, 

Sbu- L AiRs the measured 
imba anc& to agree with the inco e measurements is 
necessary. If the power range channel cannot be properly 
recalibrated, the channel is declared inoperable. The 
calculation of the Allowable Value envelope assumes a 
difference in out of core to incore measurements of 2.5%.  
Additional inaccuracies beyond those that are measured are 
also included in the setpoint envelope calculation. The 
31 day Frequency is adequate, considering that long term 
drift of the excore linear amplifiers is small and burnup of 
the detectors is slow. Also, the excore readings are a 
strong function of the power produced in the peripheral fuel 

bundles, and do not represent an integrated reading across 
the core. The slow changes in neutron flux during the fuel 
cycle can also be detected at this interval.  

SR 3.3.1.4 

A CHANNEL FUNCTIONAL TEST is performed on each required RPS 
channel to ensure that the entire channel will perform the 
intended function. Setpoints must be found within the 
Allowable Values specified in Table 3.3.1-1. Any setpoint 
adjustment shall be consistent with the assumptions of the 
current unit specific setpoint analysis.  

The as found and as left values must also be recorded and 
reviewed for consistency with the assumptions of the 

(continued)
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RPS Instrumentation 
B 3.3.1 

BASES 77§ 7 S'-2?3,Y2.  

SURVEILLANCE SR 3.3.1.4 (continued) 
REQUIREMENTS surveillance interval extension analysis. The requirements 

for this review are outlined in BAW-10167 (Ref. 8).  

The Frequency of [45] days on a STAGGERED TEST BASIS is 
consistent with the calculations of Reference 7 that 
indicate the RPS retains a high level of reliability for 
this test interval.  

p92o days. T is CHANNEL CALIBRATION normalizes the powera 
range chann output to the calorimetric coincident with thef 

a s u pi o nslm ade 9 p t bi n gth e r[ U li z dt o S p e i i S e t pn c onti i n shows t d /b the n oreli b l t of teutr ip stetrin sya cete bemhe 
calibrated on this toeral mbA'ac Notec calibfistatitoe neuro n d ete ctorse not] reyF quie dc top e stfed as rth N ofea th e poerCAN E t Ai Bs r n T i son. he eist n o adjut menth ai t c n b asmtosmade to thedtets[urithermoeii adjustmentth detect oors ys " Recessa y becu sethe ymare, o p asspin dxevi eces arehompesathed foribity phetrformting h daiyc ieptric~he calibratidon adthes mothlyaxal cANntel calibretation.  

ANetondte toteSrveillance induicaes tha neutrosdtec s~tors are ex l d d f o CHANNEL CALIBRAIN. T ION. i Thisd Notmen isa c n b 

detectos is unecessary becauseotcthy 
ingnrpatsing 

apr omprisatedetecor inpu signl.fEcluing the daiycoietectors 

is accetabe becus the prvelaneincipltes oftneto detectorsoeato 

ensure a virtually instantaneous response.  

(continued)
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RPS Insttumentation 
B 3.3.1 

BASES 

SURVEILLANCE $R 3.3.1 )(continued) 
REQUIREMENTS 

A CHANNEL CALIBRATION is a complete check of the instrument 
channel, including the sensor. The test verifies that the 
channel responds to the measured parameter within the 
necessary range and accuracy. CHANNEL CALIBRATION leaves 
the channel adjusted to account for instrument drift to 
ensure that the instrument channel remains operational 
between successive tests. CHANNEL CALIBRATION shall find 
that measurement errors and bistable setpoint errors are 
within the assumptions of the unit specific setpoint 
analysis. CHANNEL CALIBRATIONS must be performed consistent 
with the assumptions of the unit specific setpoint analysis.  

The Frequency is justified by the assumption of an 
[18] month calibration interval in the determination of the 
magnitude of equipment drift in the setpoint analysis.  

SR 3.3.1&) 

This SR verifies individual channel actuation response times 
are less than or equal to the maximum values assumed in the 
accident analysis. 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 analytical limit at the sensor to the 
point of rod insertion. Response time testing acceptance 
criteria for this unit are included in Reference 1.  

A Note to the Surveillance indicates that neutron detectors 
are excluded from RPS 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 tests are conducted on an [18] month STAGGERED 
TEST BASIS. Testing of the final actuation devices, which 
make up the bulk of the response time, is included in the 
testing of each channel. Therefore, staggered testing 
results in response time verification of these devices every 
[18] months. The [18] month Frequency is based on unit 
operating experience, which shows that random failures of 

(continued)
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RPS Instrumentation 
B 3.3.1 

BASES -- 77•KJQ, e (

SURVEILLANCE 
REQUIREMENTS

REFERENCES

SR 3.3. I -(continued) 

instrumentation components causing serious response time 
degradation, but not channel failure, are infrequent 
occurrences.

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.

FSAR, Chapter [7].  

FSAR, Chapter [14].  

10 CFR 50.49.  

"(Unit Specific Setpoint Methodology]." 

NUREG-0737, November 1979.  

BAW-1893.  

NRC SER for BAW-10167, Supplement 2, July 8, 1992.  

BAW-10167, May 1986.
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