
UNITED STATES 

NUCLEAR REGULATORY COMMISSION 


WASHINGTON, D.C. 20555"()001 

March 30, 2012 

Mr. Michael J. Pacilio 
President and Chief Nuclear Officer 
Exelon Nuclear 
4300 Winfield Road 
Warrenville, IL 60555 

SUBJECT: 	 BRAIDWOOD STATION, UNITS 1 AND 2 AND BYRON STATION, UNIT 
NOS. 1 AND 2 - ISSUANCE OF AMENDMENTS RE: REVISION OF TECHNICAL 
SPECIFICATIONS (TS) 3.3.1, "REACTOR TRIP SYSTEM 
INSTRUMENTATION," AND TS 3.3.2, "ENGINEERED SAFETY FEATURE 
ACTUATION SYSTEM INSTRUMENTATION" (TAC NOS. ME5836, ME5837, 
ME5838, AND ME5839) 

Dear Mr. Pacilio: 

The U.S. Nuclear Regulatory Commission (the Commission) has issued the enclosed 
Amendment No. 169 to Facility Operating License No. NPF-72 and Amendment No.169 to 
Facility Operating License No. NPF-77 for the, Braidwood Station, Units 1 and 2, respectively, 
and Amendment No. 176 to Facility Operating License No. NPF-37 and Amendment No. 176 to 
Facility Operating License No. NPF-66 for the Byron Station, Unit Nos. 1 and 2, respectively. 
The amendments are in response to your application dated March 14, 2011, as supplemented 
by letters dated September 2,2011, and November 18,2011. 

A copy of the Safety Evaluation is also enclosed. The Notice of Issuance will be included in the 
Commission's biweekly Federal Register notice. 

S1iJ foR 
Brenda L. Mozafari roject Manager 
Plant Licensing Branch 111-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Docket Nos. STN 50-456, STN 50-457, 
STN 50-454 and STN 50-455 

Enclosures: 
1. Amendment No. 169 to NPF-72 
2. Amendment No. 169 to NPF-77 
3. Amendment No. 176 to NPF-37 
4. Amendment No. 176 to NPF-66 
5. Safety Evaluation 

cc w/encls: Distribution via Listserv 



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 


WASHINGTON, D.C. 20555-0001 

EXELON GENERATION COMPANY, LLC 

DOCKET NO. STN 50-456 

BRAIDWOOD STATION, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 169 
License No. NPF-72 

1. 	 The U.S. Nuclear Regulatory Commission (the Commission) has found that: 

A. 	 The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated March 14,2011, as supplemented by letters dated September 2, 
2011, and November 18, 2011, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act) and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. 	 The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. 	 There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. 	 The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. 	 The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. 	 Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of Facility 
Operating License No. NPF-72 is hereby amended to read as follows: 
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(2) 	 Technical Specifications 

The Technical Specifications contained in Appendix A as revised through 
Amendment No. 169 and the Environmental Protection Plan contained in 
Appendix B, both of which are attached hereto, are hereby incorporated into this 
license. The licensee shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan. 

3. 	 This license amendment is effective as of the date of its issuance and shall be 
implemented within 60 days of the date of issuance. 

FOR THE NUCLEAR REGULATORY COMMISSION 

~IJ~C 
Plant Licensing Branch 111-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications and Facility Operating License 

Date of Issuance: March 30, 2012 



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 


WASHINGTON, D.C. 20555-0001 

EXELON GENERATION COMPANY, LLC 

DOCKET NO. STN 50-457 

BRAIDWOOD STATION, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 169 
License No. NPF-77 

1. 	 The U.S. Nuclear Regulatory Commission (the Commission) has found that: 

A. 	 The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated March 14,2011, as supplemented by letters dated September 2, 
2011, and November 18, 2011, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act) and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. 	 The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. 	 There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. 	 The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. 	 The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. 	 Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of Facility 
Operating License No. NPF-77 is hereby amended to read as follows: 
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(2) 	 Technical Specifications 

The Technical Specifications contained in Appendix A as revised through 
Amendment No. 169 and the Environmental Protection Plan contained in 
Appendix B, both of which were attached to License No. NPF-72, dated July 2, 
1987, are hereby incorporated into this license. The licensee shall operate the 
facility in accordance with the Technical Specifications and the Environmental 
Protection Plan. 

3. 	 This license amendment is effective as of the date if its issuance and shall be 
implemented within 60 days of the date of issuance. 

FOR THE NUCLEAR REGULATORY COMMISSION 

~~;C:
Plant Licensing Branch 111-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications and Facility Operating License 

Date of Issuance: March 30, 2012 



ATTACHMENT TO LICENSE AMENDMENT NOS. 169 AND 169 

FACILITY OPERATING LICENSE NOS. NPF-72 AND NPF-77 

DOCKET NOS. STN 50-456 AND STN 50-457 

Replace the following pages of the Facility Operating Licenses and Appendix "An Technical 
Specifications with the attached pages. The revised pages are identified by amendment number 
and contain marginal lines indicating the areas of change. 

Remove 

License NPF-72 License NPF-72 
Page 3 Page 3 

License NPF-77 License NPF-77 
Page 3 Page 3 

TSs TSs 
3.3.1 - 2 through 3.3.1 - 20 3.3.1 - 2 through 3.3.1 - 20 
3.3.2 - 2 through 3.3.2 - 16 3.3.2 - 2 through 3.3.2 - 16 
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(3) 	 .Exalon Generation Company. pursuant to the Act and 10 CFR Parts 30, 
40 and 70, to raceive. poesess • .and UI8 at any time any byproduct, 
aource and special nuclear material as sealed neutron sources for reactor 
startup, eeaIed aourc:ea for raactar inatrumentat.ion and radiation 
monitoring equipment caHbration, and as fission detectors In amounts as 
required; 

(4) 	 ExeIon Generation Company, pursuant to the Act and 10 CFR Parts 30, 
40 and 70, to receive. poeaeu, and use in amounts 88 raqulrecl any 
byProc:Juct. source or epeeIal nuclear material without raatriction to 
chemical or physical form, for .....pIe analyals 0( instrument calibration or 
aseodated with radloacttwe apparatus or components: and 

(5) 	 Exelon Generation Company, pursuant to the Act and 10 CFR Parts 30, 
40 and 70, to POl88lS. but not aeparate. such byproduct and special 
nuclear materials 88 may be produced by the operation of the facility. 

C. 	 The license shall be deemed to contain andla subject to the conditions apecified 
In the Cornmlssion's regulations .. forth In 10 CFR Chapter I and Is subject to 
811 applicable provisions rI the Ad and to the rules. Atgulatlona and orders of the 
Commieeion naw or hereafter In affect; and Is subject to the additicnal conditions 
spedfiecl or incorporated below: 

(1) 	 Maxjmum Power LMI 

The IicenIae is authorized to operate the facility at raactDr core power 
levels is nat in excess of 3588.8 megawatts thermal (100 percent rated 
power) In accordance with the conditions apecHied herein and other Items 
identified in Attachment 1 to this 1icl8n.. The Items Identified In 
Attaehment 1 to thla IIc:enae shaH be completed as spec:iftecl. 
Attachment 11s hereby incorporated Into thlslk:enle. 

(2) 	 Jecboicel Specification. 

The Technical Soedftcalionl conbIlned in Appendix A 81 revised thlOugh 
Amendment No.169 • and the EnvllOnnartaJ PIOtac:Uon Plan contained in 
Appendix B, both (Jf which .. attached henIto, ant hereby Incorporated 
Into this license. The Ucensee shall operate the faclnty in accon:tance with 
the Technical Specifications and the Environmental Protection Plan. 

(3) 	 Emell'utncy Planning 

In the event that the NRC finds that the lack of progr818 in completion of 
the proceduras in the Federal Emergency Management Agency's final 
rule, 44 CFR Part 350, Ia an indication that a major subatantlve plObiam 
exists in achieving or maintaining an adequate state of emergency 
praparednees. the provisions of 10 CFR Section 50.54(1)(2) will apply. 

Amendment Ne. 169 



3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

C. One channel 
inoperable. 

or train ------- ­ ----NOTE---­ ---­
While this LCO is not met for 
Function 18, 19, or 20 in 
MODE 5, making the Rod 
Control System capable of rod 
withdrawal is not permitted. 

C.1 Restore channel or 
train to OPERABLE 
status. 

48 hours 

OR 

C.2.1 Initiate action to 
fully insert all 
rods. 

48 hours 

AND 

C.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawal. 

49 hours 

(continued) 
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3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

D. One Power Range
Neutron Flux-High
channel inoperable. 

l. 

2. 

---NOTES------­
For Functions with 
installed bypass test 
capability, one channel 
may be bypassed for up to 
12 hours for surveillance 
testing and setpoint
adjustment. 

For Functions with no 
i nsta 11 ed bypass
capability, the 
inogerable channel may
be ypassed for up to 
12 hours for surveillance 
testing and setpoint
adjustment of other 
channels. 

------------­

D.1 

OR 

Place channel in 
trip. 

72 hours 

0.2 Be in MODE 3. 78 hours 

(cont -j nued) 

BRAIDWOOD UNITS 1 & 2 3.3.1 - 3 Amendment 169 



3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

E. One channel 
-j noperab1 e. 

-----NOTES------­
1. For Functions with 

installed bypass test 
capability. one channel 
may be bypassed for up to 
12 hours for surveillance 
testing. 

2. For Functions with no 
-j nsta 11 ed bypass test 
capabil ity, the 
inoperable channel may
be bypassed for up to 
12 hours for surveillance 
testing of other 
channels. 

E.1 

OR 

Place channel in 
trip. 

72 hours 

E.2 Be in MODE 3. 78 hours 

(cont-j nued) 

BRAIDWOOD - UNITS 1 & 2 3.3.1 4 Amendment 169 



3.3.1 
RTS Instrumentation 

ACTI ONS (conti n ued ) 
CONDITION REQUI RED ACTI ON COMPLETION TIME 

F. One Intermediate Range
Neutron Flux channel 
inoperable. 

F.l Reduce THERMAL POWER 
to < P-6. 

OR 

2 hours 

F.2 Increase THERMAL 
POWER to > P-I0. 

2 hours 

G. Two Intermediate Range
Neutron Flux channels 
inoperable. 

G.l Suspend operations
involving positive 
reactivity additions. 

AND 

G.2 Reduce THERMAL POWER 
to < P-6. 

Imnediately 

2 hours 

H. One Source Range
Neutron Flux channel 
inoperable. 

H.l Suspend operations
involving positive 
reactivity additions. 

Imnediately 

1. Two Source Range
Neutron Flux channels 
inoperable. 

1.1 Open Reactor Trip
Breakers (RTBs). 

Imnediately 

J. One Source Range
Neutron Flux channel 
inoperable. 

J.l Restore channel to 
OPERABLE status. 

OR 

48 hours 

J.2.1 Initiate action to 
fully insert all 
rods. 

AND 

48 hours 

J.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawal. 

49 hours 

(contlnued) 
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3.3.1 
RTS Instrumentation 

ACTIONS (continued) 

K. 

CONDITION 

One channel 
inoperable. 

REQU IRED ACTI ON 

----­ -----NOTES----­ ---­
I. For Functions with 

installed bypass test 
capability, one channel 
may be bypassed for up to 
12 hours for surveillance 
testing. 

2. For Functions with no 
installed bypass test 
capabil ity, the 
inoperable channel may
be bypassed for up to 
12 hours for surveillance 
testing of other 
channels. 

COMPLETION TI~IE 

K.1 

OR 

K.2 

Place channel in 
tri p. 

Reduce THERMAL POWER 
to < P-7. 

72 hours 

78 hours 

L. One Turbine Trip
channel inoperable. 

----­ -NOTE­ -----­
The inoperable channel may be 
bypassed for up to 12 hours 
for surveillance testing of 
other channels. 

L.1 

OR 

L.2 

Place channel in 
tri p. 

Reduce THERMAL POWER 
to < P-8. 

72 hours 

78 hours 

(contlnued) 

BRAIDWOOD - UNITS 1 & 2 3.3.1 - 6 Amendment 169 



RTS Instrumentation 
3.3.1 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

M. One train inoperable. ------- ­ NOTE-------­ -­
One train may be bypassed for 
up to 4 hours for surveillance 
testing provided the other 
train is OPERABLE. 

M.1 

OR 

Restore train to 
OPERABLE status. 

M.2 Be in MODE 3. 

24 hours 

30 hours 

N. One RTB trai n 
inoperable. 

--------- ­ NOTE--------­
One train may be bypassed for 
up to 4 hours for surveillance 
testing, provided the other 
train is OPERABLE. 

-----­ - -­ -----­ - -

N.1 Restore train to 
OPERABLE status. 

OR 

24 hours 

N.2 Be in MODE 3. 30 hours 

O. One or more channels 0.1 Verify interlock is in 1 hour 
i noperab1e. 	 required state for 

existing unit 
conditions. 

OR 

0.2 	 Be in MODE 3. 7 hours 

(contlnued) 

BRAIDWOOD - UNITS 1 &2 3.3.1 - 7 	 Amendment 169 



3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION REOUI RED ACTI ON COMPLETIOI~ TI~IE 

P. One or more channels 
inoperable. 

P.1 Verify interlock is 
in required state for 
existing unit 
conditions. 

OR 

1 hour 

P.2 Be in MODE 2. 7 hours 

O. One trip mechanism 
inoperable for one 
RTB. 

0.1 Restore inoperable
trip mechanism to 
OPERABLE status. 

OR 

48 hours 

0.2 Be in MODE 3. 54 hours 

R. One Reactor Coolant 
Pump (RCP) Breaker 
Pos it ion channe1 (per
train) inoperable. 

- - --NOTE------------­
The inoperable channel may be 
bypassed for up to 4 hours 
for surveillance testing of 
other channels. 

- --­ ------------­ ---­

R.1 Place channel in 
trip. 

OR 

6 hours 

R.2 Reduce THERMAL POWER 
to < P-7. 

12 hours 

BRAIDWOOD - UNITS 1 & 2 3.3.1 - 8 Amendment 169 



3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS 

------ ------------- --------NOTE- ------------ ------------ ­
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function. 

SURVEILLANCE FREQUENCY 

SR 3.3.1.1 Perform CHANNEL CHECK. In accordance 
with 	the 
Surveillance 
Frequency Control 
Program 

SR 3.3.1.2 ------ -- -NOTES­
1. 	 Adjust NIS channel if absolute 

difference is > 2%. 

2. 	 Not required to be performed until 
12 hours after THERMAL POWER is 
~ 15% RTP. 

Compare results of calorimetric heat In accordance 
with 	thebalance calculation to Nuclear 

Instrumentation System (NIS) channel Surveillance 
output. Frequency Control 

Program 

(continued) 
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RTS Instrumentation 
3.3.1 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEI LLANCE FREQUENCY 

SR 3.3.1.3 -------------- ­ NOTES-----------­
1. Adjust NIS channel if absolute 

difference is ~ 3%. 

2. Only required to be performed with 
THERMAL POWER> 15% RTP. 

Compare results of the incore measurements 
to NIS AFD. 

Prior to 
exceeding
75% RTP after 
each refueling 

In accordance 
with the 
Surveillance 
Frequency Control 
Program 

SR 3.3.1.4 ----------------- ­ NOTE---------­
This Surveillance must be performed on the 
RTBB prior to placing the bypass breaker in 
service. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency Control 
Program 

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. In accordance 
with the 
Surveillance 
Frequency Control 
Program 

(continued) 
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3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEILLANCE FREQUENCY 

SR 3.3.1.6 --------------­ NOTE-------------------­
Not required to be performed until 24 hours 
after THERMAL POWER is ~ 75% RTP. 

Calibrate excore channels to agree with 
incore measurements. 

In accordance 
with the 
Surveillance 
Frequency Control 
Program 

SR 3.3.1. 7 ---------­ - NOTE ------------­
Not required to be performed for source 
range instrumentation prior to entering 
MODE 3 from MODE 2 until 4 hours after 
entry into MODE 3. 

Perform COT. In accordance 
with the 
Surveillance 
Frequency Control 
Program 

(continued) 
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RTS Instrumentation 
3.3.1 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEI LLANCE FREQUENCY 

SR 3.3.1.8 ---------- NOTE----­
This Surveillance shall include 
verification that interlocks P-6 and P-10 
are in their required state for existing 
unit conditions. 

Perform COT. -- -NOTE-­
Only requi red 
when not 
performed with"j n 
the Frequency
specified in the 
Surveillance 
Frequency
Control Program 

Pri or to 
reactor startup 

Four hours 
after reduci ng 
power below 
P-lO for power
and 
intermediate 
instrumentation 

Four hours 
after reducing 
power below P-6 
for source 
range
instrumentation 

In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEILLANCE FREQUENCY 

SR 3.3.1.9 -----­ -----------NOTE---------­ -------­
Verification of setpoint is not required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.10 ----­ --­ NOTE------­
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values. 

Perform CHANNEL CALIBRATION. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.11 --­ --------------NOTE----­ - --------­
Neutron detectors are excluded from CHANNEL 
CALIBRATION. 

Perform CHANNEL CALIBRATION. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.12 Perform COT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 

BRAIDWOOD - UNITS 1 & 2 3.3.1 - 13 Amendment 169 



3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEILLANCE FREQUENCY 

SR 3.3. 1. 13 -----------­- NOTE -­ -----­
Verification of setpoint is not required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.14 ------------­ NOTE---------­
Verification of setpoint is not required. 

Perform TADOT. -----NOTE-----­
Only required
when not 
performed
within previous
31 days 

Prior to 
reactor startup 

SR 3.3.1.15 -----------­ NOTE-----------­
Neutron detectors are excluded from 
response time testing. 

------­

Verify RTS RESPONSE TIME is within limits. In accordance 
with the 
Surveillance 
Frequency
Control Program 

BRAIDWOOD - UNITS 1 &2 3.3.1 - 14 Amendment 169 




RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 1 of 6) 
Reactor Tri p System Instrurrentati on 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUI REMENTS VALUE 

1. Manual Reactor Trip 1.2 2 B SR 3.3.1.13 NA 

3('), 41", 5(') 2 C SR 3.3.1.13 NA 

2. Power Range Nelltron 
Flux 

a. High 1.2 4 D SR 3.3.1.1 
SR3.3.1.2 
SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15 

::; 1l0.8% 
RTP 

b. Low 110',2 4 E SR 
SR 
SR 
SR 

::; 27.0% 
RTP 

3. Power Range Neutron 
Flux-High Positive 
Rate 

1.2 4 E SR 3.3.1.7 
SR 3.3.1.11 

::; 6.2% RTP 
wi th tirre 
constant 
~ 2 sec 

4. Interrredi ate Range 
Neutron Flux 

1(0), 21e) 2 F,G SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 

::; 30.0% RTP 

5. Source Range Neutron 
Flux 

2(d' 2 H,I SR 3.3.1.1 
SR 1.8 
SR 1.11 
SR 1.15 

::; 1.42 E5 cps 

3('), 4('), 51,) 2 I,J SR 3.3. 
SR 3.3. 
SR 3.3.1.11 
SR 3.3.1.15 

$ 1.42 E5 cps 

(continued) 

(al With Rod Control System capable of rod withdrawal or one or more rods not fully inserted. 

(b) Below the P-lO (Power Range Neutron Flux) interlock. 

(c) Above the P-6 (Source Range Block Penni ssive) interlock. 

(d) Below the P-6 (Source Range Block Pennissive) interlock. 

BRAIDWOOD - UNITS 1 & 2 3.3.1 - 15 Amendment 169 



RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 2 of 6) 
Reactor Trip Systan Instrurrentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVE I L LANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

6. Overtemperature dT 1,2 4 E SR 3.3.1.1 
SR 3.3.1.3 
SR 3.3.1.6 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

Refer to 
Note 1 

7. Overpower dT 1,2 4 E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

Refer to 
Note 2 

8. Pressurizer Pressure 

a. Low lie) 4 K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

;;:: 1875 psig 

b. High 1,2 4 E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

s 2393 psig 

9. Pressurizer Water 
Level-High 

llel 3 K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 

S 93.5% of 
instrurrent 

span 

10. Reactor Coolant 
Flow·Low (per loop) 

lie) 3 K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

~ 89.3% of 
loop minimL.D11 

rreasured flow 

II. Reactor Coolant Pump 
(RCP) Breaker Position 
(per train) 

llel 4 R SR 3.3.1.13 NA 

(continued) 

(e) Above the P-7 (Low Power Reactor Trips Block) interlock. 
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RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 3 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MODES OR 

FUNCTION 
OTHER SPECIFIED 

CONDITIONS 
REQUIRED 
CHANNELS CONDITIONS 

SURVEI LLANCE 
REQU I REMENTS 

ALLOWABLE 
VALUE 

12. Undervo1 tage 
RePs (per train) 

1(') 4 K SR 
SR 
SR 

~ 4920 V 

13. Underfrequency
Reps (per train) 

l(e) 4 K SR 
SR 
SR 

~ 56.0S Hz 

14. Steam Generator (SGJ 
Water Level-Low 
Low (per SG) 

a. Unit 1 1,2 4 E SR 
SR 
SR 
SR 

~ 16.1% of 
narrow range 
instrument 

span 

b. Unit 2 1,2 4 E SR 
SR 
SR 
SR 

~ 34.S% of 
narrow range 
instrument 

span 

15. Turbine Trip 

a. Emergency Trip 
Header Pressure 
(per train) 

Itt) 3 L SR 
SR 

.10 

.14 
~ 910 psig 

b. Turbine Throttle 
Va 1ve Closure 
(per train) 

1m 4 L SR 3.3.1.10 
SR 3.3.1.14 

~ 1% open 

16. Safety Injection (SI) 
Input frClll Engi neered 
Safety Feature 
Actuation System
(ESFAS) 

1,2 2 trains M SR 3.3.1.13 NA 

(continued) 

(el AOOve the P-7 (Low Power Reactor Tri ps Block) interlock. 

(fl AOOve the P-S (Power Range Neutron Flux) interlock. 
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RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 4 of 6) 
Reactor Tri p System InstrurJl2ntati on 

FUNCTION 

APPLICABLE MODES OR 
OrnER SPEC I FI ED 

CONDITIONS 
REQUIRED 
CHANNELS CONDITIONS 

SURVEILLANCE 
REQUI REMENTS 

ALLOWABLE 
VALUE 

17. Reactor Trip 
System Interlocks 

a. 2(0) 2 0 SR 
SR 

~ 6E-11 amp 

b. Low Power Reactor 
Trips Block. P-7 

(1) P-lO Input 3 P SR 
SR 

1.11 
1.12 

NA 

(2) P-13 Input 2 P SR 
SR 

1.10 
12 

NA 

c. Power 
Neutron P-8 

3 P SR 
SR 

~ 32.1% RTP 

d. Power 
Neutron P-lO 

1.2 3 0 SR 
SR 

~ 7.9% RTP and 
~ 12.1% RTP 

e. Turbine 
Pressure. 

2 P SR 
SR 

~ 12.1% 
turbi ne power 

18. Reactor 
Breakers 

3(3) j 

1.2 

4(d} t S(a} 

2 trains 

2 trains 

N 

C 

SR 3.3.1.4 

SR 3.3.1.4 

NA 

NA 

19. Reactor Trip Breaker 
Undervoltage and Shunt 
Tri p Mechani sms 3<a), 

1.2 

4(a;J 5(a) 

1 each per RTB 

1 each per RTB 

0 

C 

SR 3.3.1.4 

SR 3.3.1.4 

NA 

NA 

20. Automatic Trip Logic 1.2 2 trains M SR 3.3.1.5 NA 

3('), 4('), 5(') 2 trains C SR 3.3.1.5 NA 

(a) With Rod Control System capable of rod withdrawal or one or rrore rods not fully inserted. 

(d) Below the P-6 (Source Range Block Pennissive) interlock. 

(g) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB. 
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RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 5 of 6) 

Reactor Trip System Instrumentation 


The Overtemperature 8T Function Allowable Value shall not exceed the following 
Trip Setpoint by more than 1.04% of 8T span. 

Kl - K2 (l+T4 S) [ T 1 - TI] + K3 (P - P ) I - fl (,6, I ) }
{ (l+T5 S) (l+T6s) 

Where: 	 8T is measured Reactor Coolant System (RCS) 8T, of. 
8To is the i ndi cated 8T at RTP, of. 
sis the Laplace transform operator, secl

. 

T is the measured RCS average temperature, of. 
TI is the nomi na1 Tav9 at RTP, $. *. 

P is the measured pressurizer pressure, psig. 

pi is the nomoi na 1 RCS operati ng pressure, = *. 


K1 -- * K2 -- * K3 -- * 

T1 -- * T2 -- * T3 <- * 

~ * T's -- * T'6 <- * 


*{* + (qt - qb)} when qt - qb < * RTP 
0% of RTP when * RTP $. qt - qb ~ * RTP 
*{ (qt qb) *} when qt - qb > * RTP 

Where qt and qb are percent RTP in the upper and lower halves 
of the core, respectively, and qt + qb is the total THERMAL 
POWER in percent RTP. 

As specified in the COLR.* 
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RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 6 of 6) 

Reactor Trip System Instrumentation 


Note 2: Overpower ~T 

The Overpower ~T Function Allowable Value shall not exceed the follow-ing Trip 
Setpoint by more than 3.60% of ~T span. 

f1 T(l+T I	 s) [_1_]:s; f1 To {K4 -K5~ [_1_] T - K6[T _1_ -T//]- f2 (f1 I)}
(1+T2 s) 1+T3s 	 1+T7 s 1+T6 s 1+T6 s 

Where: 	 ~T is measured RCS ~T, of. 
~To is the indicated ~T at RTP, OF. 
s is the Laplace transform operator, see l

. 

T is the measured RCS average temperature, OF. 
T/ / is the nomi na 1 Tavg at RTP, S *. 

~=* Ks = * for increasing Tavg ~ = * when T > T" 
* for decreas i ng Tavg 	 * when T s 1" 

T1 -- * T2 -- * T3 <- * 

T'6 <- * T7 -- * 


As specified in the COLR.* 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TII~E 

C.1 -- -----NOTE- ----- ­C. One train inoperable. 
One train may be 
bypassed for up to 
4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 

Restore train to 24 hours 
OPERABLE status. 

OR 

C.2.1 Be in MODE 3. 30 hours 

AND 

C.2.2 Be in MODE 5. 60 hours 

(continued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION 

D. One channel 
inoperable. 

REQU IRED ACTI ON 

D.1 NOTES­
1. For Functions with 

installed bypass 
test capability, 
one channel may be 
bypassed for up to 
12 hours for 
surveillance 
testing. 

2. For Functions with 
no i nsta 11 ed 
bypass test 
capabi 1Hy, the 
inoperable channel 
may be bypassed
for up to 12 hours 
for surveillance 
testing of other 
channels. 

-----­

COMPLETION TIME 

Place channel in 
trip. 

OR 

72 hours 

0.2.1 Be in MODE 3. 

AND 

78 hours 

0.2.2 Be in MODE 4. 84 hours 

(continued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACTI Ol~ COMPLETION TIlvlE 

E. One Containment 
Pressure channel 
-inoperable. 

E.1 

OR 

E.2.1 

AND 

E.2.2 

--------NOTE--------­
One additional 
channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 
--------------------­

Place channel in 
bypass. 

Be in MODE 3. 

Be in MODE 4. 

72 hours 

78 hours 

84 hours 

F. One channel 
inoperable. 

or trai n F.1 

OR 

F.2.1 

AND 

F.2.2 

Restore channel or 
train to OPERABLE 
status. 

Be i n I~ODE 3. 

Be in MODE 4. 

48 hours 

54 hours 

60 hours 

(contlnued) 
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3.3.2 
Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

G. One train inoperable. G.I NOTE 
One train may be 
bypassed for up to 
4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 

Restore train to 
OPERABLE status. 

OR 

24 hours 

G.2.I Be in MODE 3. 

AND 

30 hours 

G.2.2 Be in MODE 4. 36 hours 

H. One channel 
i noperab1 e. 

H.I --------NOTE-----­
One channel may be 
bypassed for up to 
2 hours for 
surveillance testing 
provided the other 
channel is OPERABLE. 
--------------------­

Place channel in 
tr-j p. 

OR 

1 hour 

H.2.1 Be in MODE 3. 

AND 

7 hours 

H.2.2 Be in MODE 4. 13 hours 

(contlnued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION CO~IPLETION TIME 

1. One channel 
inoperable. 

1.1 --NOTE--------­
The inoperable
channel may be 
bypassed for up to 
12 hours for 
surveillance testing 
of other channels. 

-----------­

OR 

Place channel in 
tr-ip. 

72 hours 

1.2 in MODE 3. 78 hours 

J. One or more trains 
inoperable. 

J.1 Declare associated 
auxiliary feedwater 
pump inoperable. 

Irrrnediately 

(contlnued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACTI ON CO~IPLETION TIME 

K. One channel 
inoperable. 

K.1 ---------NOTES­
1. For Functions 

with i nsta 11 ed 
bypass test 
capability, one 
channel may be 
bypassed for up 
to 12 hours for 
surveillance 
testing. 

2. For Functions 
with no 
installed bypass 
test capability,
the inoperable 
channel may be 
bypassed for up 
to 12 hours for 
surveillance 
testing of other 
channels. 

OR 

K.2.1 

AND 

K. 2 . 2 

Place channel 
trip. 

Be -in MODE 3. 

Be i n MODE 5. 

in 72 hours 

78 hours 

108 hours 

(continued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
COI~DITION REQU IRED ACTI ON COI~PLETION TIlvlE 

L. One or more channels 
inoperable. 

L.1 

OR 

Verify "interlock is 
in required state for 
existing unit 
condition. 

L.2.1 Be in MODE 3. 

AND 

L.2.2 Be "in I~ODE 4. 

1 hour 

7 hours 

13 hours 

SURVEILLANCE REQUIREMENTS 

-------------------------------------NOTE-----------------------------------­
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function. 

SR 3.3.2.1 

SURVEILLANCE 

Perform CHANNEL CHECK. 

FREQUENCY 

In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.2 Perform COT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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3.3.2 
ESFAS Instrumentation 

SURVEI LLAI~CE REQUIREMENTS (conti nued) 
SURVEI LLANCE FREQUENCY 

SR 3.3.2.3 -------NOTE--­
Verification of relay setpoints not 
required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.4 Perform ACTUATION LOGIC TEST. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.5 Perform MASTER RELAY TEST. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.6 Perform COT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.7 -------------NOTE----------­
Verification of relay setpoints not 
required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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3.3.2 
ESFAS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEILLANCE FREQUENCY 

SR 3.3.2.8 Perform SLAVE RELAY TEST. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.9 -----­ ---------NOTE---------­ -----­
Verification of setpoint not required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.10 -NOTE------­
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values. 

Perform CHANNEL CALIBRATION. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.11 Verify ESFAS RESPONSE TIMES are within 
1imi t. 

In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.12 Verify ESFAS RESPONSE TIMES are within 
1imit. 

In accordance 
with the 
Surveillance 
Frequency
Control Program 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 1 of 6)
Engineered Safety Feature Actuation System Instrumentation 

APPLICABLE MODES DR 
OTHER SPECI FI ED REQUIRED 	 SURVEI LLANCE ALLOWABLE 

FLNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

1. Safety Injection 

a. 	 Manual Initiation 1,2,3,4 2 B SR 3.3.2.9 NA 

b. 	 Automatic 1,2,3,4 2 trains C SR 3.3.2.4 NA 
Actuation Logic SR 3.3.2.5 
and Actuat ion SR 3.3.2.8 
Relays 

c. Containrrent 	 1,2,3 3 0 SR 3.3.2.1 ~ 4.6 psig
Pressure-High 1 	 SR 3.3.2.6 

SR 3.3.2.10 
SR 3.3.2.12 

d. Pressurizer 1,2,3(a) 4 0 SR 3.3.2.1 ~ 1817 psig
Pressure-Low 	 SR 3.3.2.6 

SR 3.3.2.10 
SR 3.3.2.12 

e. Steam Line 	 1,2,3(a) 3 per steam 0 SR 3.3.2.1 ~ 614 psig(bl
Pressure-Low 	 line SR 3.3.2.6 

SR 3.3.2.10 
SR 3.3.2.12 

2. Contai nrrent Spray 

a. 	 Manual Initiation 1,2,3,4 2 B SR 3.3.2.9 NA 

b. 	 Automatic 1,2,3,4 2 trains C SR 3.3.2.4 NA 
Actuation Logi c SR 3.3.2.5 
and Actuation SR 3.3.2.8 
Relays 

c. 	 Containrrent 1,2,3 4 E SR 3.3.2.1 ~ 21.2 psig
Pressure High-3 SR 3.3.2.6 

SR 3.3.2.10 
SR 3.3.2.12 

(conti nued) 

(a) Above the P-11 (Pressurizer Pressure) interlock. 

(b) Tirre constants used in the lead/lag controller are tl ~ 50 seconds and t2 ~ 5 seconds. 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 2 of 6) 
Engineered Safety Feature Actuation System Instrumentation 

FUNCTION 

APPLICABLE MODES OR 
OTHER SPECIFIED 

CONDITIONS 
REQUIRED 
CHANNELS CONDITIONS 

SURVEILLANCE 
REQUIREMENTS 

ALLOtJABLE 
VALUE 

3. Containrrent Isolation 

a. Phase A Isolation 

(l) Manual 
Initiation 

1,2,3,4 2 B SR 3.3.2.9 NA 

(2) Autamtic 
Actuation 
Logic and 
Actuation 
Relays 

1.2,3,4 2 trains C SR 
SR 
SR 

3.3.2.4 
3.3.2.5 
3.3.2.8 

NA 

(3) Safety 
Injection 

Refer to Function 1 (Safety Injection) for all initiation functions and requirElTBlts. 

b. Phase B Isolation 

(1) Manual 
Initiation 

1,2,3,4 2 B SR 3.3.2.9 NA 

(2) Autamtic 
Actuation 
Logic and 
Actuation 
Relays 

1,2,3,4 2 trains C SR 
SR 
SR 

3.3.2.4 
3.3.2.5 
3.3.2.8 

NA 

(3) Contaiment 
Pressure 
High-3 

1,2,3 4 E SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

521.2 psig 

(contlnii€dj 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 3 of 6)
Engineered Safety Feature Actuation System Instrunentation 

APPLICABLE MODES OR 

FUNCTION 
OTHER SPECIFIED 

CONOITIONS 
REQUIRED 
CHANNELS CONDITIONS 

SURVEl LLANCE 
REQU IREMENTS 

ALLOWABLE 
VALUE 

4. 	 Steam Line Isolation 

a. 	 Manual Initiation 

b. 	 Automatic Actuation 
Logi c and Actuati on 
Rei ays 

c. 	 Conta inment 
Pressure-High 2 

d. 	 Steam line Pressure 

(l) 	 Low 

(2) 	 Negative 
Rate-High 

2 

1> 21g) ,31g1 2 trains 

3 

l,2Ig)·3Ia)(f)(g) 3 per steam 
line 

3ld)lgl 3 per steam 
line 

F 

G 

o 

D 

o 

SR 

SR 
SR 
SR 

SR 
SR 
SR 
SR 

SR 
SR 
SR 
SR 

SR 
SR 
SR 
SR 

3.3.2.9 

3.3.2.4 
3.3.2.5 
3.3.2.8 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

NA 


NA 


5. 9.4 psig 

~ 614 psi glD) 

5. 165.3 pSi!') 

(continued) 

(a) 

(b) 

(cl 

(d) 

(e) 

(f) 

(g) 

Above the P-ll (Pressurizer Pressure) interlock. 

Time constants used in the lead/lag controller are tl ~ 50 seconds and tz 5. 5 seconds. 

Except when all Main Steam Isolation Valves (MSIVs) are closed. 

Below the P-ll (Pressurizer Pressure) interlock with Function 4.d.l blocked. 

Time constant utilized in the rate/lag controller is ~ 50 seconds. 

Below the P-11 (Pressurizer Pressure) interlock with Function 4.d.2 not enabled. 

Except when all Main Steam Isolation Valves (MSIVs) and MSIV bypass valves are closed. 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 4 of 6) 
Engineered Safety Feature Actuation SystEm InstrIJnentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILlANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

5. 	 Turbine Trip and 

Feedwater Isolation 


a. 	 Autorr.atic 1,2(0) ,3(h) 2 trains G SR 3.3.2.4 NA 
Actuati on Logi c SR 3.3.2.5 
and Actuation SR 3.3.2.8 
Relays 

b. 	 Steam Generator 

(SG) Water 

Level-Hi gh Hi gh

(P-14l 


1) Unit 1 1,2(O',3(h) 4 per SG 0 	 SR 3.3.2.1 $; 89.9% of 
SR 3.3.2.4 narrow range
SR 3.3.2.5 instrument 
SR 3.3.2.6 span 
SR 3.3.2.8 
SR 3.3.2.10 
SR 3.3.2.12 

2) Unit 2 l,2(':,3(h) 4 per SG D 	 SR 3.3.2.1 $; 81.5% of 
SR 3.3.2.4 na rrow range
SR 3.3.2.5 instrument 
SR 3.3.2.6 span
SR 3.3.2.8 
SR 3.3.2.10 
SR 3.3.2.12 

c. 	 Safety Injecti on Refer to Function 1 (Safety Injection) for all initiation functions and requirEments. 

(continued) 

(h) 	 Except when all Feedwater Isolation Valves are closed or isolated by a closed manual valve. 
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Instrumentation 
3.3.2 

Table 3.3.2-1 (page
Engineered Safety Feature Actuation 

of 6) 
I nstrurnentati on 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEI LLANCE ALLCMABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQU IREMENTS VALUE 

6. Auxiliary Feedwater 

a. Automatic Actuation 
Logic and Actuation 
Relays 

1,2,3 2 trains G SR 
SR 
SR 

NA 

b. SG Water Level· Low 
Low 

1) Unit 1 1,2,3 4 per SG D SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

?: 16.1% of 
na rrow range 
instrurnent 

span 

2) Unit 2 1,2,3 4 per SG 0 SR 
SR 
SR 
SR 

?: 34.8% of 
narrow range 
i nstrurnent 

span 

c. Safety Injection Refer to Function 1 (Safety Injection) for all initiation functions and requirerrents. 

d. Loss of Offsite Power 
CUndervoltage on 
Bus 141(241) 

1,2,3 2 H SR 
SR 
SR 

?: 2730 V 

e. Undervoltage Reactor 
Coolant Pump (per
train) 

1,2 4 SR 
SR 
SR 

?: 4920 V 

f. Auxiliary Feedwater 
Pump Suction Transfer 
on Suction 
Pressure-Low 

1,2,3 1 per train J SR 
SR 
SR 

?: 17.4 psia 

7. Swi tchover to Contai nJreot 
SLITIP 

a. Automatic Actuation 
Logi c and Actuati on 
Relays 

1,2,3,4 2 trains C SR 
SR 
SR 

NA 

b. Refueling Water 
Storage Tank (RWSTJ 
Level ­Low Low 

1,2,3,4 4 K SR 
SR 
SR 
SR 

?: 44.7% of 
instrUID2nt 

span 

Coincident with 
Safety Injection 

Refer to Function 1 (Safety Injection) for all initiation functions and requirerrents. 

(contlnuea) 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 6 of 6) 
Engineered Safety Feature Actuation System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECI FI ED REQUIRED SURVEI LLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REOUI REMENTS VALUE 

8. ESFAS Interlocks 

a. Reactor Trip, P-4 1,2,3 2 per train F SR 3.3.2.9 NA 

b. Pressuri zer Pressure, 
Poll 

1,2,3 2 L SR 
SR 

3.3.2.6 
3.3.2.10 

5: 1936 psig 

c. TiMJ-LON LON, P-12 1,2,3 3 L SR 
SR 

3.3.2.6 
3.3.2.10 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

EXELON GENERATION COMPANY, LLC 


DOCKET NO. STN 50-454 


BYRON STATION, UNIT NO.1 


AMENDMENT TO FACILITY OPERATING LICENSE 


Amendment No. 176 
License No. NPF-37 

1. 	 The Nuclear Regulatory Commission (the Commission) has found that: 

A. 	 The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated March 14,2011, as supplemented by letters dated September 2, 
2011, and November 18, 2011, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act) and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. 	 The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. 	 There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. 	 The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. 	 The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. 	 Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of Facility 
Operating License No. NPF-37 is hereby amended to read as follows: 



- 2­

(2) 	 Technical Specifications 

The Technical Specifications contained in Appendix A as revised through 
Amendment No. 176 and the Environmental Protection Plan contained in 
Appendix B, both of which are attached hereto, are hereby incorporated into this 
license. The licensee shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan. 

3. 	 This license amendment is effective as of the date of its issuance and shall be 
implemented within 60 days of the date of issuance. 

FOR THE NUCLEAR REGULATORY COMMISSION 

~~i~ 
erman, Chief 
Plant Licensing Branch 111-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications and Facility Operating License 

Date of Issuance: March 30, 2012 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555·0001 

EXELON GENERATION COMPANY, LLC 

DOCKET NO. STN 50-455 

BYRON STATION, UNIT NO.2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 176 
License No. NPF-66 

1. 	 The Nuclear Regulatory Commission (the Commission) has found that: 

A. 	 The application for amendment by Exelon Generation Company, LLC (the 
licensee) dated March 14,2011 as supplemented by letters dated September 2, 
2011, and November 18,2011, complies with the standards and requirements of 
the Atomic Energy Act of 1954, as amended (the Act) and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

B. 	 The facility will operate in conformity with the application, the provisions of the 
Act, and the rules and regulations of the Commission; 

C. 	 There is reasonable assurance (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

D. 	 The issuance of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public; and 

E. 	 The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied. 

2. 	 Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.C.(2) of Facility 
Operating License No. NPF-66 is hereby amended to read as follows: 



- 2 ­

(2) 	 Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A (NUREG-1113), as revised 
through Amendment No. 176 and the Environmental Protection Plan contained in 
Appendix B, both of which were attached to License No. NPF-37, dated 
February 14, 1985, are hereby incorporated into this license. The licensee shall 
operate the facility in accordance with the Technical Specifications and the 
Environmental Protection Plan. 

3. 	 This license amendment is effective as of the date of its issuance and shall be 
implemented within 60 days of the date of issuance. 

FOR THE NUCLEAR REGULATORY COMMISSION 

~J.1~ 
JlJob I. ZiJJ:rman, Chief 
Plant Licensing Branch 111-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications and Facility Operating License 

Date of Issuance: March 30, 2012 



ATTACHMENT TO LICENSE AMENDMENT NOS. 176 AND 176 


FACILITY OPERATING LICENSE NOS. NPF-37 AND NPF-66 


DOCKET NOS. STN 50-454 AND STN 50-455 


Replace the following pages of the Facility Operating License and Appendix A Technical 
Specifications with the attached pages. The revised pages are identified by amendment number 
and contain marginal lines indicating the areas of change. 

Remove 

License NPF-37 License NPF-37 
Page 3 Page 3 

License NPF-66 License NPF-66 
Page 3 Page 3 

TSs TSs 
3.3.1 - 2 through 3.3.1 - 20 3.3.1 - 2 through 3.3.1 - 20 
3.3.2 - 2 through 3.3.2 -16 3.3.2 - 2 through 3.3.2 -16 



(4) 	 Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive. possess, 
and use in amounts as required any byproduct, source or special nuclear 
material without restriction to chemical or physical fonn, for sample 
analysis or instrument calibration or assOCiated with radioactive 
apparatus or components; and 

(5) 	 Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to possess, but not 
separate, such byproduct and special nuclear materials as may be 
produced by the operation of the facility. 

C. 	 This license shall be deemed to contain and is subject to the conditions specified 
in the Commission's regulation set forth in 10 CFR Chapter I and is subject to all 
applicable provisions of the Act and to the rules, regulations, and orders of the 
Commission now or hereafter in effect; and is subject to the additional conditions 
specified or incorporated below: 

(1) 	 MB)(imum Power Level 

The licensee is authorized to operate the facility at reactor core power 
levels not in excess of 3586.6 megawatts thermal (100 percent power) in 
accordance with the conditions specified herefn. 

(2) 	 Technical Specifications 

The Technical Sol!!Cifications contained in Appendix A as revised through 
Amendment No,176 ,And the Environmental Protection Plan contained in 
Appendix B. both of which are attached hereto, are hereby incorporated 
into this license. The licensee shan operate the facility in aceordance with 
the Technical Specifications and the Environmental Protection Plan. 

(3) 	 Deleted. 

(4) 	 Deleted. 

{5} 	 Deleted. 

{a} 	 The licensee shall implement and maintain in effect all prOVisions of the 
a pproved fire protection program as described in the licensee's Fire 
Protection Report. and as approved in the SER dated February 1967 
through Supplement No.8, subject to the following provision; 

The licensee may make changes to the approved fire protection 
program without prior approval of the Commission only If those 
changes would not adversely affect the ability to achieve and 
maintain safe shutdown in the event of a fire. 

Amendment No 176 



3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACTI ON COMPLETION TIME 

C. One channel 
inoperable. 

or train -----­ - ----NOTE­ ------­
While this LCO is not met for 
Function 18, 19, or 20 in 
MODE 5, making the Rod 
Control System capable of rod 
withdrawal is not permitted. 

C.l Restore channel or 
train to OPERABLE 
status. 

48 hours 

C.2.1 Initiate action to 
fully insert all 
rods. 

48 hours 

AND 

C.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawa1 . 

49 hours 

(continued) 

BYRON - UNITS 1 &2 3.3.1 - 2 Amendment 176 



3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACTI ON COMPLETION TIME 

D. One Power Range
Neutron ux-High
channel inoperable. 

1. 

2. 

--------NOTES­ ------ ­
For Functions with 
installed bypass test 
capability, one channel 
may be bypassed for up to 
12 hours for surveillance 
testing and setpoint
adjustment. 

For Functions with no 
installed bypass test 
capabil ity, the 
inoperable channel may
be bypassed for up to 
12 hours for surveillance 
testing and setpoint
adjustment of other 
channels. 

0.1 

OR 

0.2 

Place channel 
tri p. 

Be in MODE 3. 

in 72 hours 

78 hours 

(continued) 
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- - - -- ------ -- --- - - -

RTS Instrumentation 
3.3.1 

ACTIONS (continued) 
REQU IRED ACTI ON COMPLETION TIMECONDITION 

E. One channel - - - -- ----NOTES--- - - --­
l. For Functions withinoperable. 

installed bypass test 
capability, one channel 
may be bypassed for up to 
12 hours for surveillance 
testing. 

2. For Functions with no 
installed bypass test 
capabi 1i ty, the 
inoperable channel may
be bypassed for up to 
12 hours for surveillance 
testing of other 
channels. 

E.1 Pl ace channel in 72 hours 
trip. 

OR 

E.2 Be in MODE 3. 78 hours 

F. One Intermediate Range F.1 Reduce THERMAL POWER 2 hours 
Neutron Flux channel to < P-6. 
inoperable. 

OR 

F.2 Increase THERMAL 2 hours 
POWER to > P-10. 

G.1 Suspend operations ImmediatelyG. Two Intermediate Range 
involving positive Neutron Flux channels 

-j noperab1e. reactivity additions. 

AND 

G.2 Reduce THERMAL POWER 2 hours 
to < P-6. 

H.1 Suspend operations ImmediatelyH. One Source Range 
involving positive 

inoperable. 
Neutron Flux channel 

reactivity additions. 

(contlnued) 
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-------- -- --

3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
REQUIRED ACTION COMPLETION TIMECONDITION 

Ilffi1ediatelyI. Two Source Range 1.1 Open Reactor Trip
Breakers (RTBs). 


i nopera b1e. 

Neutron Flux channels 

J. One Source Range 48 hoursJ.1 Restore channel to 
Neutron Flux channel OPERABLE status. 
inoperable. 

OR 

J.2.1 Initiate action to 48 hours 
fully insert all 
rods. 

AND 

49 hoursJ.2.2 Place the Rod Control 
System in a condition 
incapable of rod 
withdrawa 1 • 

K. One channel ------------NOTES--- -------­
inoperable. l. For Functions with 

installed bypass test 
ca pa b-j 1ity ,one cha nne1 
may be bypassed for up to 
12 hours for surveillance 
test-i ng. 

2. For Functions with no 
-installed bypass test 
capabil ity I the 
ino~erable channel may
be ypassed for up to 
12 hours for surveillance 
testing of other 
channels. 

72 hoursK.1 Pl ace channel -in 
trip. 

OR 

K.2 Reduce THERMAL POWER 78 hours 
to < P-7. 

(contlnued) 
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- - - -- ----------- --

-----------------------------

3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

- -- -NOTE- - -­L. One Turbine Trig
channel inopera leo The inoperable channel may be 

bypassed for up to 12 hours 
for surveillance testing of 
other channels. 

-

L.1 Place channel in 72 hours 
tri p. 

OR 

L.2 Reduce THERMAL POWER 78 hours 
to < P-8. 

M. One train inoperable. ------------NOTE---------­
One train may be bypassed for 
up to 4 hours for 
surveillance testing provided
the other tra"in is OPERABLE. 

M.1 Restore train to 24 hours 
OPERABLE status. 

OR 

M.2 Be in MODE 3. 30 hours 

(contlnued) 
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3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
CONDITION 

N. One RTB trai n 
i noperabl e. 

REQU IRED ACTI ON 

------------NOTE ----------- ­
One train may be bypassed for 
up to 4 hours for surveillance 
testing, provided the other 
train is OPERABLE. 
-------------­ ------­

COMPLETION 
TIME 

N.1 Restore train to 
OPERABLE status. 

OR 

24 hour 

O. One or more channels 
inoperable. 

N.2 Be in MODE 3. 

0.1 Verify interlock is in 
required state for 
existing unit 
conditi ons. 

OR 

30 hours 

1 hour 

0.2 Be in MODE 3. 7 hours 

(contlnued) 
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3.3.1 
RTS Instrumentation 

ACTIONS (continued) 
COMPLETION TIMECONDITION REOU IRED ACTI ON 

1 hourP. One or more channels P.1 Verify interlock is 
in required state for i noperab1e. 
existing unit 
conditions. 

P.2 Be in MODE 2. 7 hours 

O. One trip mechanism 0.1 Restore inoperable 48 hours 
inoperable for one trip mechanism to 
RTB. OPERABLE status. 

OR 

54 hours0.2 Be in MODE 3. 

R. One Reactor Coolant -----------NOTE---­
Pump (RCP) Breaker The inoperable channel may be 
Position channel (per bypassed for up to 4 hours 
train) inoperable. for surveillance testing of 

other channels. 
-- -----------_ ....... ----­

R.1 Pl ace channel in 6 hours 
tri p. 

12 hoursR.2 Reduce THERMAL POWER 
to < P-7. 

BYRON UNITS 1 &2 3.3.1 - 8 Amendment 176 




3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS 

-------- ------- - --------------NOTE-------------------------------­
Refer to 	Table 3.3.1 1 to determine which SRs apply for each RTS Function. 

FREQUENCY 

SR 3.3.1.1 Perform CHANNEL CHECK. 

SURVEI LLANCE 

In accordance 
with the 
Surveillance 
Frequency
Contro1 	Program 

SR 3.3.1.2 ---------------NOTES----------------- ­
1. Adjust NIS channel if absolute 

difference is > 2%. 

2. Not required to be performed until 
12 hours after THERMAL POWER is 
~ 15% RTP. 

Compare 	 results of calorimetric heat In accordance 
balance 	calculation to Nuclear with the 
Instrumentation System (NIS) channel Surveillance 
output. Frequency

Control 	 Program 

(continued) 
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RTS Instrumentation 
3.3.1 

SURVEI LLANCE REQUIREMENTS (conti nued) 
SURVEI LLANCE FREQUENCY 

SR 3.3.1.3 --------- -NOTES---­
1. Adjust NIS channel if absolute 

difference is ~ 3%. 

2. Only required to be performed with 
THERMAL POWER> 15% RTP. 

Compare results of the incore measurements 
to NIS AFD. 

Prior to 
exceeding

• 75% RTP after 
each refueling 

. In accordance 
i with the 

Surveillance 
Frequency
Control Program 

(continued) 
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3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.3.1.4 

SURVEILLANCE 

-----------------­ NOTE---------­ ----­
This Surveillance must be performed on the 
RTBB prior to placing the bypass breaker in 
service. 

FREQUENCY 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.6 ---------­ -------NOTE--------------­
Not required to be performed until 24 hours 
after THERMAL POWER is ~ 75% RTP. 

Calibrate excore channels to agree with 
incore measurements. 

In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1. 7 --------­ ------NOTE­ ---------­
Not required to be performed until for 
source range instrumentation prior to 
entering MODE 3 from MODE 2 until 4 hours 
after entry into l"lODE 3 

Perform COT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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RTS Instrumentation 
3.3.1 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEI LLANCE FREQUENCY 

SR 3.3.1.8 -NOTE--- -------­
This Surveillance shall include 
verification that interlocks P-6 and P-10 
are in their required state for existing 
unit conditions. 

Perform COT. -----NOTE ---­
Only required
when not 
performed
within the 
Frequency
speci fi ed -j n 
the 
Surveillance 
Frequency
Control Program 

Prior to 
reactor startup 

AND 
Four hours 
after reduci ng 
power below 
P-10 for power
and 
i ntermedi 
instrumentation 
AND 
Four hours 
after reduci ng 
power below P-6 
for source 
range
instrumentation 
AND 
In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.3.1.9 

SURVEI LLANCE 

--------- ­ ------NOTE­ ---------- ­
Verification of setpoint is not required. 

FREQUENCY 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.10 -------------------NOTE-------------------­
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values. 

Perform CHANNEL CALIBRATION. In accordance 
with the 
Survei II ance 
Frequency
Contro1 Prog ram 

SR 3.3.1.11 -----------NOTE----------­
Neutron detectors are excluded from CHANNEL 
CALIBRATION. 

Perform CHANNEL CALIBRATION. In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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3.3.1 
RTS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 
SURVEILLANCE FREQUENCY 

SR 3.3.1.12 Perform COT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.13 ---------------- ­ -NOTE------­ ----------- ­
Verification of setpoint is not required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.1.14 ------------ ­ -----NOTE--­ - -------- ­
Verification of setpoint is not required. 

Perform TADOT. --NOTE-­ -
Only requi red 
when not 
performed
within previous
31 days 

Prior to 
reactor startup 

SR 3.3.1.15 ------- ­ -------NOTE­ ------- ­
Neutron detectors are excluded from 
response t"ime testing. 

Verify RTS RESPONSE TII~E is withi n 1imits. In accordance 
with the 
Surveillance 
Frequency
Control Program 

BYRON UNITS 1 &2 3.3.1 14 Amendment 176 




RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 1 of 6) 
Reactor Trip System Instrurrentation 

FUNCTION 

APPLICABLE MODES OR 
OTHER SPECIFIED 

CONDITIONS 
REQUIRED 
CHANNELS CONDITIONS 

SURVEILlANCE 
REQU I REMENTS 

ALLOWABLE 
VALUE 

1. Manua'i Reactor Tri p 1,2 2 B SR 3.3.1.13 NA 

3(d) , 4('), 5(') 2 C SR 3.3.1.13 NA 

2. Power Range Neutron 
Flux 

a. High 1,2 4 D SR 3.3.1.1 
SR 3.3.1.2 
SR 3.3.1.7 
SR3.3.1.11 
SR 3.3.1.15 

~ 110.8% 
RTP 

b. Low l(b) ,2 4 E SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

~ 27.0% 
RTP 

3. Power Range Neut ron 
Flux-High Positive 
Rate 

1,2 4 E SR 3.3.1.7 
SR 3.3.1.11 

~ 6.2% RTP 
with tilT'e 
constant 
~ 2 sec 

4. InterlT'ediate Range 
Neutron Fl ux 

lib), 2(') 2 F,G SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 

~ 30.0% RTP 

5. Source Range Neutron 
Flux 

2(d) 2 H. I SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.15 

~ 1.42 E5 cps 

3('), 4('), 5ra) 2 I,J SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.15 

~ 1.42 E5 cps 

(continued) 

(a) With Rod Control System capable of rod withdrawal or one or more rods not fully inserted. 

(b) Below the P-10 (Power Range Neutron Flux) interlock. 

(c) Above the P-6 (Source Range Block Permissive) interlock. 

(d) Below the P-6 (Source Range Block Permissive) interlock. 

BYRON UNITS 1 & 2 3.3.1 - Amendment 176 




RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 2 of 6)
Reactor Trip System Instrumentation 

FUNCTION 

APPLICABLE MODES OR 
OTHER SPECIFIED 

CONDITIONS 
REQUIRED
CHANNELS CONDITIONS 

SURVEI LLANCE 
REQUI REMENTS 

ALLOWABLE 
VALUE 

6. Overtemperature 6T 1,2 4 E SR 3.3.1.1 
SR 3.3.1.3 
SR 3.3.1.6 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.l.l5 

to 
1 

7. Overpower 6T 1,2 4 E SR 3.3.1.1 
SR 3.3.1.7 
SR3.3.1.10 
SR 3.3.1.15 

Refer to 
Note 2 

8. Pressurizer Pressure 

a. low l(e) 4 K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

~ 1875 psig 

b. High 1,2 4 E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.l.l5 

:;; 2393 psig 

9. Pressurizer Water 
level-Hi gh 

lie) 3 K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 

593.5% of 
instrument 

span 

10. Reactor Coolant 
Flow-low (per loop) 

lie) 3 K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

~ 89.3% of 
loop minimum 

rreasured flow 

11. Reactor Coolant Pump
(RCP) Breaker Position 
(per train) 

lCe) 4 R SR 3.3.1.13 NA 

(continued) 

(e) Above the P-7 (low Power Reactor Trips Block) interlock. 
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3.3.1 
RTS Instrumentation 

Table 3.3.1-1 (page 3 of 6) 
Reactor Trip System Instrumentation 

APPLICABLE MODES OR 
OTHER SPEC I FI ED REQUIRED SURVEI LLNlCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQU I REMENTS VALUE 

12. Undervoltage
RCPs (per train) 

l(e) 4 K SR 3.3.1.9 
SR 3.3.1.10 
SR 3.3.1.15 

;,: 4920 V 

13. Underfrequency
Reps (per train) 

1(e) 4 K SR 3.3.1.9 
SR 3.3.1.10 
SR 3.3.1.15 

;,: 56.08 Hz 

14. Steam Generator (SGl 
Water Level -Low 
Low (per SG) 

a. Unit 1 1,2 4 E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

;,: 16.1% of 
narrow range 
instrument 

span 

b. Unit 2 1,2 4 E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.15 

;,: 34.8% of 
narrow range 
instrument 

span 

15. Turbine Trip 

a. Emergency Tri p 
Header Pressure 
(per train) 

1(f) 3 L SR 3.3.1.10 
SR 3.3.1.14 

;,: 910 psig 

b. Turbine Throttle 
Valve Closure 
(per train) 

1(I) 4 L SR 3.3.1.10 
SR 3.3.1.14 

;;, 1% open 

16. Safety Injection (SI) 
Input from Engineered 
Safety Feature 
Actuati on System
(ESFAS) 

1,2 2 trains M SR 3.3.1.13 NA 

(continued) 

(e) Above the P-7 (Low Power Reactor Trips Block) interlock. 

(f) Above the P-8 (Power Range Neutron Flux) interlock. 
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RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 4 of 6)
Reactor Trip System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEI LLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQU IREMENTS VALUE 

17. Reactor Trip
System Interlocks 

a. Source Range Block 
Permi ssi ve, P-6 

b. Low Power Reactor 
Trips Block, P-7 

(1) P-lO Input 

2(d) 2 

3 

0 

P 

SR3.3.1.11 
SR 3.3.1.12 

SR 3.3.1.11 
SR 3.3.1.12 

~ 6E-11 amp 

NA 

(2) P-13 Input 2 P SR 3.3.1.10 
SR 3.3.1.12 

NA 

c. 

d. 

e. 

Power Range
Neutron Fl ux, P-8 

Power Range
Neutron Flux, P-I0 

Turbine Impulse
Pressure, P-13 

1,2 

3 

3 

2 

P 

0 

P 

SR3.3.1.11 
SR 3.3.1.12 

SR 3.3.1.11 
SR 3.3.1.12 

SR 3.3.1.10 
SR 3.3.1.12 

~ 32.1% RTP 

~ 7.9% RTP and 
~ 12.1% RTP 

~ 12.1% 
turbine power 

18. Reactor Trip
Brea kers CRTBs )(g) 

1,2 

3('), 4('). 5C,) 

2 trains 

2 trains 

N 

C 

SR 3.3.1.4 

SR 3.3.1.4 

NA 

NA 

19. Reactor Trip Breaker 
Undervoltage and Shunt 
Trip Mechanisms 

1.2 

3(.1. 4(,1. 5c•1 

1 ea ch per RTB 

1 ea ch per RTB 

Q 

C 

SR 3.3.1.4 

SR 3.3.1.4 

NA 

NA 

20. Automatic Trip Logic 1.2 

3('1, 4('). 5(a) 

2 trains 

2 trains 

M 

C 

SR 3.3.1.5 

SR 3.3.1.5 

NA 

NA 

Cal With Rod Control System capable of rod withdrawal or one or more rods not fully inserted. 

(d) Below the P-6 (Source Range Block Permissive) interlock. 

(g) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB. 
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3.3.1 
RTS Instrumentation 

Table 3.3.1-1 (page 5 of 6) 

Reactor Trip System Instrumentation 


Note 1: Overtemperature ~T 

The Overtemperature ~T Function Allowable Value shall not exceed the following Trip 
Setpoint by more than 1.04% of ~T span. 

tJ. T(1+Tl s) [_1_] ~ tJ. T {K -K (1+T4 s) [T 1 -T/] + K(P -pI) f! (tJ. I)}
(1+T2S) l+T3 S 01 2 (1+TsS) (1+T6 s) 3 

Where: 	 ~T is measured Reactor Coolant System (RCS) ~T, of. 
~To is the -i ndi cated ~T at RTP, of. 
s is the Laplace transforlll operator, sec!. 
Tis the measured RCS average teillperature, of. 
TI is the nomi na 1 Tav9 at RTP, ~ *. 

P is the measured pressurizer pressure, psig. 

pI is the nom-inal RCS operating pressure, = *. 


K! -- * K2 -- * 

T1 -- * T2 -- * 

T - * - *
T
'4 -	 '5 ­

*{* + (qt - qb)} when qt - qb < * RTP 
0% of RTP when * RTP ~ qt - qb ~ * RTP 
*{(qt - qb) - *} when qt - qb > * RTP 

Where qt and qb are percent RTP in the upper and lower halves 
of the core, respectively, and qt + qb is the total THERMAL 
POWER in percent RTP. 

As specified in the COLR.* 
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3.3.1 
RTS Instrumentation 

Table 3.3.1-1 (page 6 of 6) 

Reactor Trip System Instrumentation 


Note 2: Overpower 8T 

The Overpower 8T Function Allowable Value shall not exceed the following Trip 
Setpoint by more than 3.60% of 8T span. 

Where: 	 8T is measured RCS 8T, of. 
8To is the indicated 8T at RTP, of. 
sis the Laplace transform operator, sec·I

. 

T is the measured RCS average temperature, of. 
Til is the nominal Tav9 at RTP, s *. 

~=* ~ = * for i ncreasi ng Tav9 I\, = * when T > Til 
* for dec rea si ng Tav9 	 * when T s Til 

T3 <- * 

_1_ _TI1]- f2 (.1 I)}
1+T6 s 

As specified in the COLR.* 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 

(continued) 

CONDITION REQU IRED ACTI ON COMPLETION TIME 

C. One train inoperable. C.1 --------NOTE-----­ -
One tra in may be 
bypassed for up to 
4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 

OR 

Restore train to 
OPERABLE status. 

24 hours 

C.2.1 Be in MODE 3. 

AND 

30 hours 

C.2.2 Be in MODE 5. 60 hours 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACTI ON COMPLETION TIME 

D. One channel 
inoperable. 

0.1 
l. 

--NOTES--­
For Functi ons 
wi th i nsta II ed 
bypass test 
capab-i 1Hy, one 
channel may be 
bypassed for up 
to 12 hours for 
surveillance 
test-ing. 

2. For Functions 
with no installed 
bypass test 
capabi 1i ty, the 
inoperabl e 
channel may be 
bypassed for up 
to 12 hours for 
surveil 1ance 
testing of other 
channels. 

---------­

Place channel 
tri p. 

in hours 

OR 

0.2.1 Be in MODE 3. 78 hours 

AND 

0.2.2 Be in MODE 4. 84 hours 

(continued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIfvlE 

E. One Containment 
Pressure channel 
i noperab1e. 

E.1 

OR 

E.2.1 

AND 

E.2.2 

- -­ --NOTE---­
One additional 
channel may be 
bypassed for up to 
12 hours for 
surveillance testing. 
---­ ---------­ -

Place channel in 
bypass. 

Be in MODE 3. 

Be in MODE 4. 

72 hours 

78 hours 

84 hours 

F. One channel or trai n 
inoperable. 

F.1 

OR 

F.2.1 

Atill 

F.2.2 

Restore channel or 
train to OPERABLE 
status. 

Be in MODE 3. 

in MODE 4. 

48 hours 

54 hours 

60 hours 

(contlnued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACT ION COMPLETION TIME 

G. One train inoperable. G.l 

OR 

G.2.1 

AND 

G.2.2 

-­ - --NOTE - - -­
One train may be 
bypassed for up to 
4 hours for 
surveillance testing 
provided the other 
train is OPERABLE. 

- ----­ - ...... ­ -

Restore train to 
OPERABLE status. 

Be in MODE 3. 

Be in MODE 4. 

24 hours 

30 hours 

36 hours 

H. One channel 
inoperabl e. 

H.l 

.QB 

H.2.1 

AND 

H.2.2 

- - --NOTE--------­
One channel may be 
bypassed for up to 
2 hours for 
surveillance testing 
provided the other 
channel is OPERABLE. 
-----­ ---­ --­

Place channel in 
tri p . 

Be in MODE 3. 

Be in MODE 4. 

1 hour 

7 hours 

13 hours 

(contlnued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
REQUIRED ACTION I COMPLETION TIMECONDITION 

1.1 - - - -- I~OTE ------ - ­1. One channel 
The inoperableinoperable. 
channel may be 
bypassed for up to 
12 hours for 
surveillance testing 
of other channels. 
---_ .... _- --_ .... ----

Pl ace channel in . 72 hours 
tri p. 

OR 

1.2 Be in MODE 3. 78 hours 

ImnediatelyJ.1 Declare associatedJ. One or more trains 
inoperable. auxiliary feedwater 

pump inoperable. 

(contlnued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACTI ON COMPLETION TI~IE 

K. One channel 
inoperable. 

K.1 --------NOTES----­
1. For Functi ons 

wi th i nsta 11 ed 
bypass
capabil i ty. one 
channel may be 
bypassed for up 
to 12 hours for 
surveil 1ance 
testing. 

2. For Functi ons 
with no installed 
bypass test 
capabil ity. the 
inoperable
channel may be 
bypassed for up 
to 12 hours for 
surveillance 
testing of other 
channels. 

OR 

K.2.1 

AND 

K.2.2 

Place channel 
tri p. 

Be in MODE 3. 

Be in MODE 5. 

in 72 hours 

78 hours 

108 hours 

(continued) 
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3.3.2 
ESFAS Instrumentation 

ACTIONS (continued) 
CONDITION REQU IRED ACTI ON COMPLETION 

L. One or more 
inoperable. 

channels L.1 Verify interlock is 
in required state for 
exi sti ng unit 
condition. 

1 hour 

OR 

L.2.1 Be in MODE 3. 7 hours 

MID 

L.2.2 Be in MODE 4. 13 hours 

SURVEILLANCE REQUIREMENTS 

--------- - ------------ ---- -NOTE-- ------ ---- ------ ­
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function. 

SURVEI LLANCE FREQUENCY 

SR 3.3.2.1 Perform CHANNEL CHECK. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.2 Perform COT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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3.3.2 
ESFAS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.3.2.3 

SURVEI LLANCE 

-------------------NOTE­ --------- ­
Verification of relay setpoints not 
requi red. 

FREQUENCY 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Contro1 Program 

SR 3.3.2.4 Perform ACTUATION LOGIC TEST. In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.5 Perform MASTER RELAY In accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.6 Perform COT. I n accordance 
with the 
Surveillance 
Frequency
Control Program 

SR 3.3.2.7 ------- ­ ---NOTE -­ ------ ­
Verification of relay setpoints not 
required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Control Program 

(continued) 
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3.3.2 
ESFAS Instrumentation 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.3.2.8 

SLiRVEI LLANCE 

Perform SLAVE RELAY 

FREQUENCY 

In accordance 
with the 
Survei 11 ance 
Frequency
Contro1 Program 

SR 3.3.2.9 ---­ ------- ­ --NOTE-­ ------- ­
Verification of setpoint not required. 

Perform TADOT. In accordance 
with the 
Surveillance 
Frequency
Cont ro1 Prog ram 

SR 

SR 

SR 

3.3.2.10 

3.3.2.11 

3.3.2.12 

---------- ­ -------NOTE-------------------­
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values. 

Perform CHANNEL CALIBRATION. 

Verify ESFAS RESPONSE TIMES are within 
1i mit. 

Verify ESFAS RESPONSE TIMES are within 
1imit. 

In accordance 
with the 
Surveillance 
Frequency
Control Program 

In accordance 
with the 
Surveillance 
Frequency
Control Program 

In accordance 
with the 
Surveillance 
Frequency
Control Program 

BYRON - UNITS 1 &2 3.3.2 - 10 Amendment 176 




3.3.2 
ESFAS Instrumentation 

of 6)
Engineered Safety lnstrurrentati on 

APPLICABLE MODES OR 
OTHER SPECI FI ED REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQU IREMENTS VALUE 

1. Safety Injection 

a. Manual Initiation 1,2,3,4 2 B SR 3.3.2.9 NA 

b. Automatic 
Actuation Logi c 
and Actuation 
Relays 

1,2,3,4 2 trains C SR 
SR 
SR 

NA 

c. Containlreflt 
Pressure-High 1 

1,2,3 3 0 SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

:s; 4.6 psig 

d. Pressurizer 
Pressure-Low 

1,2,3(') 4 0 SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

:;:: 1817 psig 

e. Steam Line 
Pressure-Low 

1,2,3(') 3 per steam 
line 

D SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

:;:: 614 psi get) 

2. Conta inment Spray 

a. Manual Initiation 1,2,3,4 2 B SR 3.3.2.9 NA 

b. Automatic 
Actuation Logic
and Actuation 
Relays 

1,2,3,4 2 trains C SR 
SR 
SR 

3.3.2.4 
3.3.2.5 
3.3.2.8 

NA 

c. Containment 
Pressure High-3 

1,2,3 4 E SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

:s; 21.2 psig 

(continued) 

(a) 

(b) 

Above the P-l1 (Pressurizer Pressure) interlock. 

Ti me constants used in the 1 ead/l ag controller are tl :;:: 50 seconds and t2 :s; 5 seconds. 
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3.3.2 
ESFAS Instrumentation 

Table 3.3.2-1 (page 2 of 6)
Engineered Safety Feature Actuation System Instrurrentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

3. Containrrent Isolation 

a. Phase A Isolation 

(1) M:mual 
Initiatioo 

1,2,3,4 2 B SR 3.3.2.9 NA 

(2) Autaratic 
Actuation 
Lcgic and 
Actuation 
Relays 

1,2,3,4 2 trains C SR 
SR 
SR 

NA 

(3) Safety
Injection 

Refer to Function 1 (Safety Injection) for an initiation functions and r€quirements. 

b. Phase B Isolation 

(1) M3nual 
Initiation 

1,2,3,4 2 B SR 3.3.2.9 NA 

(2) Autaratic 
Actuation 
Lcgic and 
Actuation 
Relays 

1,2,3,4 2 trains C SR 
SR 
SR 

3.3.2.4 
3.3.2.5 
3.3.2.8 

NA 

(3) Conta inrrent 
Pressure 
High-3 

1,2,3 4 E SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

s 21.2 psig 

(continuEd) 
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ESFAS Instrumentation 
3.3.2 

Engineered Safety 
3.3.2-1 (page 3 of 6)

Actuation System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEI LlJINCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

4. Steam Line Isolation 

a. Manual Initiation 1,2«) •3«) 2 F SR 3.3.2.9 NA 

b. Automatic Actuation 
Logi c and Actuation 
Rel ays 

1,2(9) ,3(g) 2 trains G SR 
SR 
SR 

3.3.2.4 
3.3.2.5 
3.3.2.8 

NA 

c. Contai IlITent 
Pressure-Hi gh 2 

1, 2(g>, 3{g) 3 D SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 

:;; 9.4 psig 

SR 3.3.2.12 

d. Steam line Pressure 

(1) Low 1,2(9) ·3(,)(f):g) 3 per steam 
line 

D SR 
SR 

3.3.2.1 
3.3.2.6 

~ 614 psi g(b) 

SR 3.3.2.10 
SR 3.3.2.12 

(2) Negative
Rate-High 

3(d)(g) 3 per steam 
1ine 

D SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 

:;; 165.3 psi(e) 

SR 3.3.2.12 

<cont1nued) 

(al Above the P-l1 (Pressurizer Pressure) interlock. 

(bl Time constants used in the lead/lag controller are tl ~ 50 seconds and t, ,; 5 seconds. 

(cl Except when all Main Steam Isolation Valves (MSIVs) are closed. 

(d) Below the P-ll (Pressurizer Pressure) interlock with Function 4.d.l blocked. 

(e) Time constant utilized in the rate/lag controller is ~ 50 seconds. 

(f) Below the P-l1 (Pressurizer Pressure) interlock with Function 4.d.2 not enabled. 

(g) Except when all Main Steam Isolation Valves (MSIVs) and MSIV bypass valves are closed. 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 4 of 6)
Engineered Safety Feature Actuation System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED 	 SURVEI LLANCE ALLOWABLE 

FUNCTION 	 CONDITIONS CHANNELS CONDITIONS REQIJ IREMENTS VALUE 

5. Turbine Trip and 
Feedwater Isolation 

a. Automatic 
Actuation Logic
and Actuation 
Relays 

b. Steam Generator 
(SG) Water 
Level-High Hign
(P-14) 

1) Unit 1 

2) Unit 2 

c. Safety Injection 

2 trains G 	 SR 3.3.2.4 NA 
SR 3.3.2.5 
SR 3.3.2.8 

1 , 2Ch) , 3(h) 4 per SG D SR 3.3.2.1 s: 89.9% of 
SR 3.3.2.4 narrow range
SR 3.3.2.5 instrument 
SR 3.3.2.6 span
SR 3.3.2.8 
SR 3.3.2.10 
SR 3.3.2.12 

1,2(h) ,3(h) 4 per SG D 	 SR 3.3.2.1 s: 81.5% of 
SR 3.3.2.4 narrow range
SR 3.3.2.5 instrument 
SR 3.3.2.6 SPiln 
SR 3.3.2.8 
SR 3.3.2.10 
SR 3.3.2.12 

Refer to Function 1 (Safety Injection) for all initiation functions and requirements. 

(conti nued) 

(h) Except when all Feedwater Isolation Valves are closed or isolated by a closed manual valve. 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 5 of 6)
Engineered Safety Feature Actuation System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILlANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQU JREMENTS VALUE 

6. Auxi 1 i ary Feedwater 

a. Automatic Actuation 
Logic and Actuation 
Relays 

1,2,3 2 trains G SR 
SR 
SR 

3.3.2.4 
3.3.2.5 
3.3.2.8 

NA 

b. SG Water Level-Low 
Low 

1) Unit 1 1,2,3 4 per SG 0 SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 

~ 16.1% of 
narrow range
instrument 

SR 3.3.2.12 span 

2) Unit 2 1,2,3 4 per SG 0 SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 

~ 34.8% of 
narrow range
instrument 

SR 3.3.2.12 span 

c. Safety Injection Refer to Function 1 (Safety Injection) for all initiation functions and requirements. 

d. Loss of Offsi te Power 
(Undervoltage on 
Bus 141(241)) 

1,2,3 2 H SR 
SR 
SR 

3.3.2.3 
3.3.2.10 
3.3.2.11 

~ 2730 V 

e. Undervoltage Reactor 
Coolant Pump (per
train) 

1,2 4 SR 
SR 
SR 

3.3.2.7 
3.3.2.10 
3.3.2.12 

~ 4920 V 

f. Auxi 1 i ary Feedwater 
Pump Suction Transfer 
on Suction 

1,2,3 1 per train J SR 
SR 
SR 

3.3.2.1 
3.3.2.2 
3.3.2.10 

~ 17.4 psia 

Pressure- Low 

7. Switchover to Containment 
SLIIP 

a. Automatic Actuation 
Logic and Actuation 
Relays 

1,2,3,4 2 trains C SR 
SR 
SR 

3.3.2.4 
3.3.2.5 
3.3.2.8 

NA 

b. Refueling Water 
Storage Tank (RWST)
Level -Low Low 

1,2,3,4 4 K SR 
SR 
SR 
SR 

3.3.2.1 
3.3.2.6 
3.3.2.10 
3.3.2.12 

~ 44.7% of 
instrument 

span 

Coincident with 
Safety Injection 

Refer to Function 1 (Safety Injection) for all initiation functions and requirements. 

(contmued) 
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3.3.2 
ESFAS Instrumentation 

Table 3.3.2-1 (page 6 of 6) 
Engineered Safety Feature Actuation System Instrumentation 

APPLICABLE MODES OR 
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS CHANNELS mNDITIONS REQUIREMENTS VALUE 

8. 	 ESFAS Interlocks 

a. 	 Reactor Trip, P-4 1,2,3 2 per train F SR 3.3.2.9 NA 

b. 	 Pressuri zer Pressure, 1,2,3 2 L SR 3.3.2.6 ~ 1936 psig 
P-ll SR 3.3.2.10 

c. 	 T..., -LOtI lOti, P-12 1,2,3 3 L SR 3.3.2.6 ~ 5LI8.CfF 
SR 3.3.2.10 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 169 TO FACILITY OPERATING LICENSE NO. NPF-72, 

AMENDMENT NO. 169 TO FACILITY OPERATING LICENSE NO. NPF-77, 

AMENDMENT NO. 176 TO FACILITY OPERATING LICENSE NO. NPF-37, 

AND AMENDMENT NO. 176 TO FACILITY OPERATING LICENSE NO. NPF-66 

EXELON GENERATION COMPANY, LLC 

BRAIDWOOD STATION, UNITS 1 AND 2 

BYRON STATION, UNIT NOS. 1 AND 2 

DOCKET NOS. STN 50-456, STN 50-457, 

STN 50-454, AND STN 50-455, 

1.0 INTRODUCTION 

By letter to the U.S. Nuclear Regulatory Commission (NRC) dated March 14, 2011 (Agencywide 
Documents Access and Management System (ADAMS) Accession No. ML 110760088), as 
supplemented by letter dated September 2,2011 (ADAMS Accession No. ML 11256A132), and 
letter dated November 18, 2011 (ADAMS Accession No. ML113220181), Exelon Generation 
Company, LLC (the licensee) requested a license amendment for Braidwood Station Units 1 
and 2 (Braidwood) and Byron Station Units Nos. 1 and 2 (Bryon). The proposed amendment 
would revise certain Required Action Notes in the Braidwood and Byron Technical Specifications 
(TS) 3.3.1, Reactor Trip System (RTS) Instrumentation, and TS 3.3.2, Engineered Safety 
Features Actuation System (ESFAS) Instrumentation, to reflect installed bypass test capability. 
The changes to the Required Action Notes will reflect standard wording incorporated in 
NUREG 1431, Revision 3, "Standard Technical Specifications, Westinghouse Plants," for plants 
with installed bypass test capability. 

The proposed change is needed to support utilization of bypass test capability which is planned 
to be installed to reduce the potential for unnecessary reactor trips or safeguards actuation due 
to a failure or transient in a redundant channel. To facilitate testing in bypass, the licensee 
proposes to implement certain design and hardware changes to the nuclear instrumentation 
system (NIS) and the 7300 process protection system (PPS). The licensee submitted the 
Westinghouse Electric Company, LLC (Westinghouse) plant specific report WCAP-17349-P, 
Revision 1, "Bypass Test Instrumentation for Byron and Braidwood, Units 1 and 2," 
February 2011 (Proprietary) to support this proposed change as one attachment to the license 
amendment request. 

Enclosure 
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2.0 REGULATORY EVALUATION 

The NRC staff considered the codes, criteria, and standards that follow to evaluate the 
usage of the bypass test capability to be installed at Braidwood and Byron. 

• 	 Title 10 of the Code ofFederal Regulations, Part 50, Section 36 (10 CFR 50.36) requires 
that each license authorizing operation of a production or utilization facility to include TS. 
The TS are required to include surveillance requirements (SRs), which are requirements 
relating to test, calibration, or inspection to assure that the necessary quality of systems 
and components is maintained, that facility operation will be within safety limits, and that 
the limiting conditions for operation will be met. This requested amendment changes the 
Required Action Notes to allow certain RTS and ESFAS instrumentation SRs to be 
performed without entering a TS Action statement. 

• 	 10 CFR 50.55a(a)(1), requires that "Structures, systems, and components must be 
designed, fabricated, erected, constructed, tested, and inspected to quality standards 
commensurate with the importance of the safety function to be performed." 

• 	 10 CFR 50.55a(h)(2), provides that each licensee's protection system must meet the 
requirements stated in either Institute of Electrical and Electronics Engineer (IEEE) 
Standard 279, "Criteria for Protection Systems for Nuclear Power Generating Stations," 
or IEEE Standard 603-1991, "Criteria for Safety Systems for Nuclear Power Generating 
Stations," and the correction sheet dated January 30, 1995. For Byron and Braidwood, 
the protection systems are designed in accordance with the requirements of the 
proposed IEEE Standard 279-1971. The proposed installed bypass test capability is 
designed to meet the intent of that standard. 

• 	 10 CFR 50, Appendix A, General Design Criteria for Nuclear Power Plants (GDC): 

• 	 GDC 2, "Design bases for protection against natural phenomena." 

• 	 GDC 19, "Control room." 

• 	 GOC 20, "Protection system functions." 

• 	 GDC 21, "Protection system reliability and testability." 

• 	 GDC 22, "Protective system independence." 

• 	 GDC 23, "Protection system failure modes." 

• 	 GDC 24, "Separation of protection and control systems." 

The following NRC Regulatory Guides (RG) are referenced in the Byron and Braidwood Updated 
Final Safety Analysis Report (UFSAR) and are applicable to the installation of the Bypass Test 
Instrumentation (BTl): 

• 	 RG 1.47 "Bypassed and Inoperable Status Indication for Nuclear Power Plant Safety 
Systems," Revision 0, dated May 1973 

• 	 RG 1.53 "Application of the Single Failure-Criterion to Nuclear Power Plant Protection 
Systems," Revision 0, dated June 1973 
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• 	 RG 1.75 "Physical Independence of Electric Systems," Revision 2, dated September 
1978 

• 	 RG 1.89 "Environmental Qualification of Certain Electric Equipment Important to Safety 
for Nuclear Power Plants," Revision 0, dated November 1974 

• 	 RG 1.100 "Seismic Qualification of Electrical and Mechanical Equipment for Nuclear 
Power Plants", Revision 1, dated August 1977 

• 	 RG 1.118 "Periodic Testing of Electric Power and Protection Systems", Revision 3, dated 
April 1995 

3.0 TECHNICAL EVALUATION 

3.1 The Licensee's Proposed TS Changes 

The licensee's proposed change will allow certain functions in the RTS and ESFAS 
instrumentation to be tested in bypass following implementation of the bypass test 
instrumentation modification. The licensee proposed to modify the following functions in the 
RTS and ESFAS instrumentation to have installed bypass capability and permit testing in 
bypass: 

TS Section 3.3.1 

Function 2 Power Range Neutron Flux 

Function 3 Power Range Neutron Flux - High Positive Rate 

Function 6 Overtemperature f1T 

Function 7 Overpower f1T 

Function 8 Pressurizer Pressure 

Function 9 Pressurizer Water Level - High 

Function 10 Reactor Coolant Flow - Low (per loop) 

Function 14 Steam Generator Water Level - Low Low 


TS Section 3.3.2 

Function 1.c Safety Injection - Containment Pressure - High 1 
Function 1.d Safety Injection - Pressurizer Pressure - Low 
Function 1.e Safety Injection - Steam Line Pressure - Low 
Function 4.c Steam Line Isolation - Containment Pressure - High 2 
Function 4.d Steam Line Isolation - Steam Line Pressure 
Function 5.b Turbine Trip and Feedwater Isolation - Steam Generator (SG) Water 

Level - High High (P-14) 
Function 6.b Auxiliary Feedwater - SG Water Level- Low Low 
Function 7.b Switch over to Containment Sump - Refueling Water Storage Tank 

(RWST) Level - Low Low 

In addition, the licensee proposed to revise the Required Action Notes D, E, and K of TS 3.3.1 
uRTS Instrumentation," and Required Action Notes D and K of TS 3.3.2 "ESFAS 
Instrumentation" for Braidwood and Byron. These revisions would allow the surveillance testing 
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(and setpoint adjustment) to be done in bypass with instaJled bypass capability, and are 
discussed in the following paragraphs. 

TS 3.3.1, Condition 0, Required Action Note would be changed. The current Required Action 
Note states, "The inoperable channel may be bypassed for up to 12 hours for surveillance 
testing and setpoint adjustment of other channels." The new Required Action Note states, "One 
channel may be bypassed for up to 12 hours for surveillance testing and setpoint adjustment." 

TS 3.3.1, Condition E, Required Action Note would be changed. The current Required Action 
Note states, "The inoperable channel may be bypassed for up to 12 hours for surveillance 
testing of other channels." The new Required Action Note states, "One channel may be 
bypassed for up to 12 hours for surveillance testing." 

The Required Action Note for TS 3.3.1, Condition K would be changed to have two Required 
Action Notes. The current Required Action Note states, "The inoperable channel may be 
bypassed for up to 12 hours for surveillance testing of other channels." A new Required Action 
Note 1, would be added that states, "For Functions with installed bypass test capability 
(Function Sa, 9, 10), one channel may be bypassed for up to 12 hours for surveillance testing." 
The current Required Action Note, to be made Required Action Note 2, would be changed to 
state, "For Functions with no installed bypass test capability (Functions 12 and 13), the 
inoperable channel may be bypassed for up to 12 hours for surveillance testing of other 
channels." 

The TS 3.3.2, Condition 0, Required Action Note would be changed. The current Required 
Action Note states, "The inoperable channel may be bypassed for up to 12 hours for surveillance 
testing of other channels." The new Required Action Note states, "One channel may be 
bypassed for up to 12 hours for surveillance testing." 

The TS 3.3.2, Condition K, Required Action Note would be changed. The current Required 
Action Note states, "The inoperable channel may be bypassed for up to 12 hours for surveillance 
testing of other channels." The new Required Action Note states, "One channel may be 
bypassed for up to 12 hours for surveillance testing." 

3.2 Evaluation ofWCAP-17349-P 

The licensee will implement necessary hardware changes to the NIS and PPS to facilitate 
bypass testing under 10 CFR 50.59, which is not in the scope of this safety evaluation (SE). In 
order to use the bypass test capability planned to be installed, the licensee is required to revise 
the TS Table 3.3.1 and Table 3.3.2 Required Action Notes. Since this TS change is supported 
by WCAP-17349-P, Revision 1, the NRC staff has evaluated the regulatory compliance related 
to the usage of BTl within this plant-specific report as discussed below. 

3.2.2 General Design Criteria (GOG) 

The following sections discuss the NRC staffs review of the applicable GDCs for both Byron and 
Braidwood BTl: 



- 5­

3.2.2.1 GDC 2 - "Design Bases for Protection Against Natural Phenomena" 

GDC 2 states in part, that, "Systems, structures, and components important to safety shall be 
designed to withstand the effects of natural phenomena such as earthquakes, tornadoes, 
hurricanes, floods, tsunami, and seiches without loss of capability to perform their safety 
functions." 

The licensee stated that the new BTl equipment to be installed in Class 1 E instrumentation 
racks had been subjected to multi-axis, multi-frequency inputs in accordance with RG 1.100. 
The equipment was subjected to Westinghouse generic Operating Basis Earthquake (OBE) and 
Safe Shutdown Earthquake (SSE) testing. 

The NRC staff noted that BTl is being added to the process protection racks and the Class 'I E 
NIS cabinets. Therefore, the BTl cannot adversely affect the already proven seismic 
qualification of the cabinets, nor can the BTl become a missile in a seismic event and adversely 
affect safety related equipment. 

Therefore, the NRC staff finds that the BTl conforms to GDC 2. 

3.2.2.2 GDC 19 - "Control Room" 

GDC 19 states in part, that, "A control room shall be provided from which actions can be taken to 
operate the nuclear power unit safely under normal conditions and to maintain it in a safe 
condition under accident conditions, including loss-of-coolant accidents" 

The licensee stated that the BTl has been designed to meet this criterion by providing the 
operator as well as the test technician with accurate information concerning the status of the 
channels being tested. By the licensee's September 2, 2011, response to the NRC staffs 
request for additional information (RAI), the NRC staff noted that Main Control Room 
alarm/status light indicators and sequence of event recorder (SER) points are provided in the 
plants to ensure that the operator knows which protection set (a physical grouping of process 
channels with the same Class-1 E electrical channel designation) channel instrumentation loops 
are in the bypass condition at all times. 

Therefore, the NRC staff finds that the BTl conforms to GDC 19. 

3.2.2.3 GDC 20 - "Protection System Functions" 

GDC 20 states in part, that, "The protection system shall be designed (1) to initiate automatically 
the operation of appropriate systems including the reactivity control systems, to assure that 
specified acceptable fuel design limits are not exceeded ..." 

This criterion is applicable to the BTl of Byron and Braidwood because the protection system 
must still be able to perform its function after the installation of the BTL The BTl are located in 
the cabinets where the protection channels are located. The NRC staff noted that no protection 
system signals pass through the BTl and it is not within the protection system circuitry when the 
BTl is not powered. The PPS utilizes the same type of hardware that was originally designed for 
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surveillance testing. The licensee stated that due to the design of the bypass systems and the 
location at which the bypass is initiated, the removal of the 7300 cards and removal of an entire 
NIS drawer is possible while in bypass. Thus, card and/or drawer repair can be done away from 
the cabinet without impact to the channel function. 

The licensee stated that no additional actions are required to determine operability of the 
channel after removal of the bypassed condition. The NRC staff noted that automatic 
alarm/status light indicators, and SER points are provided in the Main Control Room to ensure 
that the operator knows which protection set channel instrumentation loops are in the bypass 
condition at all times. The NRC staff also noted that by observation of the local bypass or 
bypass panel status light the technician can verify that the bypass has been removed. 

Therefore, the NRC staff finds that the BTl conforms to GOC 20. 

3.2.2.4 GOC 21 - "Protection System Reliability and Testability" 

GOC 21 states in part, that, "The protection system shall be designed for high functional 
reliability and inservice testability commensurate with the safety functions to be performed. 
Redundancy and independence designed into the protection system shall be sufficient to assure 
that (1) no single failure results in loss of the protection function ... " 

The licensee stated that BTl components are of a quality consistent with minimum maintenance 
requirements and low failure rates. The quality of components used in the BTl is consistent with 
components used in the protection system. All of the components are mechanical or 
electro-mechanical and are reliable through at least 50,000 operations (based on manufacturers' 
reports) under normal operating conditions. 

The NRC staff noted that power is provided to the NIS bypass circuit only when the circuit 
breaker is closed and the keylock switch is turned from "NORMAL" to "BYPASS ENABLE". 
Hence, no single failure could inadvertently provide power to the NIS bypass panel. The relay in 
the PPS energizes to enable a channel bypass. So the most common failure of an open coil 
would return the channel to normal operation because both NIS and PPS require power to 
bypass a RTS or an ESFAS function. 

Any bypass system failures that would inadvertently cause the channel in bypass to trip are 
failures in a safe direction and, therefore, will not be discussed here. The licensee analyzed 
failures in the bypass systems that need to be addressed as those that could possibly: 

1. Cause a channel to go into the bypass condition inadvertently. 

2. Cause a channel to fail to come out of the bypass condition while indicating that it has. 

The NRC staff noted that all of these types of failures could cause the same result. That is, the 
possibility could exist for more than one redundant protection set to be in bypass at the same 
time. For example, for a 2-out-of-3 logic circuit, with two channels bypassed, a reactor trip will 
not be generated. In response to NRC staffs RAI, the licensee's September 2, 2011 submittal 
provided schematic diagrams showing that it would require several contacts to spuriously close 
on the NIS bypass system to cause an inadvertent bypass. The RAI response also shows that 
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one contact spuriously changing state could cause an inadvertent bypass on the PPS, but this 
contact failure is easily observed with the associated light emitting diode (LEO) not lit. For a 
channel to fail to come out of bypass while indicating that it has returned to normal, one contact 
would have to stick closed in the associated relay. The operator will know that the bypass still 
remains by observing the annunciator and SER point in the Main Control Room (MCR) when the 
loop remains in the bypass condition. 

Since the failures discussed above would be detected by the indications in the MCR or by 
observation of the local bypass status lights, there is no credible single failure of the BTl that 
could result in the protection system being unable to perform its intended safety function. In 
addition, the licensee will apply administrative control over the distribution of the keys for the NIS 
panel and PPS cabinet doors as described in the next section. 

Therefore, the NRC staff finds that the BTl conforms to GOC 21. 

3.2.2.5 GOC 22 - "Protection System Independence" 

GOC 22 states in part, that, "The protection system shall be designed to assure that the effects 
of natural phenomena and of normal operating, maintenance, testing, and postulated accident 
conditions on redundant channels do not result in loss of the protection function, or shall be 
demonstrated to be acceptable on some other defined basis." 

The bypass systems are located in the cabinets where the protection channels are located. So 
the test technician will be aware of those channels that are in bypass and those that are not, 
without having to depend on non-local indication. 

The NRC staff noted that BTl design facilitates the use of administrative control to avoid putting 
more than one protection set in bypass at the same time. The NIS bypass panels are provided 
with keylock switches to provide control over placing any protection function in the bypass 
condition. The keylock switches are designed so that once a switch is placed in the "BYPASS 
ENABLE" condition the key cannot be removed from the lock unless the keylock switch is 
returned to the "NORMAL" position. The PPS bypass test function is only accessible through 
the protection set rack door which is equipped with a keylock. 

The licensee's September 2, 2011 response to NRC staff RAl's shows that the NIS "BYPASS 
ENABLE" keylock switch and all bypass functions accessed through the toggle switches are 
each provided with an individual red LEO. The "BYPASS ENABLE" LEO will light when the 
keylock switch is turned from "NORMAL" to "BYPASS ENABLE." The "BYPASS" LEOs for both 
the NIS and PPS will change state when the toggle switch is moved to the "BYPASS" position. 
The NRC staff noted that BTl bypass systems also provides remote annunciation with 
associated audible alarm, status lights, and SER points to indicate bypass status to the MCR. 

Therefore, the NRC staff finds that the BTl conforms to GOC 22. 

3.2.2.6 GOC 23 - "Protection System Failure Modes" 

GOC 23 states in part, that, "The protection system shall be designed to fail into a safe state ... if 
conditions such as disconnection of the system, loss of energy (e.g., electric power, instrument 
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air) or postulated adverse environments (e.g., extreme heat or cold, fire, pressure, steam, water, 
and radiation) are experienced." 

The NRC staff noted that either a circuit breaker opening or loss of power to the cabinet will 
cause the bypass system to terminate any bypassing that was being performed. The bypass 
systems will then return to their normal operating mode. 

Therefore, the NRC staff finds that the BTl conforms to GOC 23. 

3.2.2.7 GOC 24 - "Separation of Protection and Control Systems" 

GOC 24 states in part, that, "The protection system shall be separated from control systems to 
the extent that failure of any single control system component or channel, or failure or removal 
from service of any single protection system component or channel which is common to the 
control and protection systems leaves intact a system satisfying all reliability, redundancy, and 
independence requirements of the protection system." 

The licensee stated that the parts of the NIS BTl panels that are non-Class 1 E are isolated from 
Class 1 E circuits by qualified isolators. The NRC staff noted that the BTl uses relay coil to 
contact isolation equipment as isolators between Class 1 E and non-Class 1 E circuits for the BTl. 
Therefore, a control system fault could not propagate to all the bypass panels and 
simultaneously adversely affect all protection sets. The licensee stated that separation 
requirements are maintained in the NIS bypass panels through physical separation on the 
bottom lid of the bypass panel with 6 inches between safety and non-safety 118 volts, alternating 
current NAC). The circuit board maintains this required separation by placing a ground layer 
between the safety and non-safety 118 VAC circuits. The PPS utilizes similar hardware to that 
originally designed for surveillance testing with annunciator signals provided through qualified 
isolators. The NRC staff noted that each bypass system is separated by a protection set and, 
therefore, a single fault would not cause a problem in redundant channels. 

Therefore, the NRC staff finds that the BTl conforms to GOC 24. 

3.2.3 	 Regulatory Guides 

The followings discuss the NRC staffs review of the applicable RGs for both Byron and 
Braidwood BTl: 

3.2.3.1 	 RG 1.47, "Bypassed and Inoperable Status Indication for Nuclear Power Plant Safety 
Systems," Revision 0, dated May 1973. 

RG 1.47 describes an acceptable method of complying with the requirements of IEEE 
Std 279-1971 and states that automatic indication should be provided in the control room for 
each bypass or deliberately induced inoperable status that meets all of the following conditions: 

a. 	 Renders inoperable any redundant portion of the protection system, systems actuated or 
controlled by the protection system, and auxiliary or supporting systems that must be 
operable for the protection system and the systems it actuates to perform their 
safety-related functions. 
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b. Is expected to occur more frequently than once per year: and 

c. Is expected to occur when the affected system is normally required to be operable. 

The NRC staff noted that the BTl meets all of these conditions. By placing a protection system 
channel in the bypass mode, that channel of the protection system is rendered inoperable. The 

NRC staff also noted that an automatic annunciation is initiated in the main control room with 
any channel placed in the bypass mode. 

The licensee stated that BTl has the capability to provide timely and accurate information to the 
control room operator as well as the test technician performing the bypass testing. The NRC 
staff noted that MCR of Braidwood and Byron provides alarm/status light indicators and SER 
points to ensure that the operator knows which protection set channel instrumentation loops are 
in the bypass condition at all times. 

The NRC staff noted that the BTl also has the ability to provide local indication of the channel 
status in the bypass panel. The lit LEOs on the bypass panel will indicate that power is available 
to the bypass panel. It will be evident from the position of the keylock switch on the NIS bypass 
panel that the technician has attempted to put the channel in test. The LEOs that are associated 
with the locking toggle switches will inform the technician that an individual channel has been 
placed in the bypass condition. When a PPS channel is not placed in bypass, local LEOs on the 
PPS cards will be on and provide indications. 

3.2.3.2 Regulatory Guide 1.53 -	 "Application of the Single-Failure Criterion to Nuclear Power 
Plant Protection Systems," Revision 0, dated June 1973 

RG 1.53 endorses IEEE Std 379-1972 with some clarification (subject to conditions as described 
in the RG). IEEE Std 379-1972 addresses the single failure criterion in nuclear power plant 
protection systems. A discussion of the BTl adherence to IEEE Std 379-1972 and the single 
failure criterion in general has been described in Sections 3.2.4.2 and 3.2.2.4 (respectively) of 
this SE. 

3.2.3.3 Regulatory Guide 1.75 -	 "Physical Independence of Electrical Systems," Revision 2, 
dated September 1978 

RG 1.75 endorses and delineates acceptable methods for complying with the requirements of 
IEEE Std 279-1971 with respect to physical independence of electric systems. RG 1.75 
discusses requirements for physical separation between Class 1 E and non-Class 1 E circuits, 
electrical isolation between Class 1 E and non-Class 1 E circuits, and requirements for associated 
circuits. A discussion of the BTl adherence to this RG for the separation requirements has been 
described in Section 3.2.2.7 of this SE. 

3.2.3.4 Regulatory Guide 1.89 -	 "Environmental Qualification of Certain Electric Equipment 
Important to Safety for Nuclear Power Plants," Revision 0, dated November 1974 
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RG 1.89 endorses IEEE Std 323-1974, which describes the requirements for qualifying Class 1E 
equipment for nuclear power plants. A discussion of the BTl adherence to the requirements of 
IEEE Std 323-1974 and this RG has been described in Section 3.2.2.1 and Section 3.2.2.4 of 
this SE. 

3.2.3.5 	 Regulatory Guide 1.100 - "Seismic Qualification of Electric and Mechanical Equipment 
for Nuclear Power Plants," Revision 1, dated August 1977 

RG 1.100 endorses IEEE Std 344-1987, which describes the recommended practices for 
performing seismic qualification of Class 1 E equipment. A 
discussion of the BTl adherence to the IEEE Std 344-1975 and this RG has been described in 
Section 3.2.2.1 of this SE. 

3.2.3.6 	 Regulatory Guide 1.118 - "Periodic Testing of Electric Power and Protection Systems," 
Revision 3, dated 1995 

RG 1.118 endorses IEEE Std 338-1977 which describes the criteria for performing periodic 
testing of safety systems. This is accomplished by administrative control of access to bypass 
capability and has been described in Section 3.2.2.5 of this SE. 

3.2.4 Institute of Electrical and Electronics Engineers Standards 

3.2.4.1 	 IEEE Std 279-1971 

IEEE Std 279-1971 describes the minimum requirements for the safety-related fUnctional 
performance and reliability of protection systems for nuclear power generating stations. The 
standard has several requirements which are applicable to the BTl installation at Byron and 
Braidwood. The clauses that are applicable are discussed as follows: 

Clause 4.2 - Single Failure Criterion 

This clause requires that any single failure in the protection system shall not prevent proper 
protective action at the system level when required. The NRC's NUREG-0800, "Standard Review 
Plan (SRP) Chapter 7, "Instrumentation and Controls," Appendix 7.1-B, Section 4.2, 
"Single-Failure Criterion," provides acceptance criteria for the single-failure criterion. This 
section states that the applicant/licensee's analysis should confirm that the requirements of the 
single-failure criterion are satisfied. A discussion of possible fault conditions and failure 
detection of the BTl has been presented in Sections 3.2.2.4 of this SE. 

Clause 4.3 - Quality of Components 

This clause requires that components and modules be of a quality that is consistent with 
components with minimum maintenance requirements and low failure rates. The licensee stated 
that the components used in the BTl are of a quality consistent with those requirements. A 
discussion of the BTl adherence to the requirements of this clause has been described in 
Section 3.2.2.1 and 3.2.2.4 of this SE. 
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Clause 4.4 - Equipment Qualification 

This clause requires that type test data or reasonable engineering extrapolation based on test 
data be available to verify that protection system equipment shall meet the performance 
requirements on a continuing basis. The licensee has conducted generic tests to verify that the 
NIS bypass panels and the PPS relays that are located in Class 1 E instrument cabinets will not 
go into one of the failure modes identified during a seismic event. A discussion of the equipment 
seismic qualification of the BTl has been described in Section 3.2.2.1 and 3.2.2.4 this SE. 

The NRC staff noted that PPS bypass test cards and NIS bypass panels and associated wiring 
are completely inside a metal cabinet, therefore, the dominant entry of electromagnetic 
interference would be expected to be conducted in through field cabling. It should noted that the 
cabinet doors are normally closed and locked. The licensee stated that WCAP-8892-A 
"Westinghouse 7300 Process Control System Noise Tests," June 1977, documents successful 
testing for this source of interference through common non-'I E cables. The added internal wiring 
does not impact the physical relationship between Class 1 E and non-Class 1 E circuits (i.e., no 
increase in capacitive coupling) so the results of WCAP-8892-A are still valid. The PPS bypass 
cards are direct replacements for the test cards that were part of the WCAP-8892-A test and the 
NIS bypass panels only impact higher level signals that are not susceptible to interference. The 
licensee stated that the relays have been provided with arc suppression circuits. For these 
reasons, the NRC staff finds that the BTl meets the criterion of Clause 4.4 of IEEE Std 279-1971. 

Clause 4.6 - Channel Independence 

This clause requires that channels that provide signals for the same protective function shall be 
independent and physically separated. In the RAI response dated September 2, 2011, the 
licensee stated that there is one Bypass Panel per NIS cabinet bay. Thus there is a unique 
panel for each of the four NIS channels. There are no changes in the cable routings from the 
NIS cabinet or PPS cabinets to the solid state protection system (SSPS). Isolation for the 
control functions is also maintained since no changes are made to the control signals or their 
routing from the NIS drawers or PPS cabinets. Therefore the staff finds that NIS and 7300 PPS 
channel independence is maintained. 

Clause 4.7 - Control and Protection System Interaction 

Clause 4.7.2 requires that the control signals from protection system equipment shall be through 
isolation devices which meet all the protection system requirements. Clause 4.7.3 requires that 
under single random failure condition, the remaining redundant protection channels shall be 
capable of providing the protective action. Clause 4.7.3 also requires including provisions to 
meet this single random failure requirement if a channel is bypassed or removed from service for 
test or maintenance purposes. The conformation of BTl to this criterion has been discussed 
previously as follows: 

Section 3.2.2.4 of this SE has discussed the safety function performance with single failure of 
BTl. 

Section 3.2.2.6 of this SE has described how the BTl are designed to fail into a safe state under 
postulated adverse environments. 
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Section 3.2.2.7 of this SE has discussed the interaction between the control and protection 
systems. 

In the response to the NRC staff RAls, the licensee further stated that the addition of the BTl 
equipment does not introduce any new control functions or change any protective functions. 
The PPS and NIS Functional System Design has not changed and the separation of protection 
and control systems is still maintained. Therefore, the NRC staff finds that the BTl meets the 
criterion of clause 4.1 of IEEE Std 279-1971. 

Clause 4.11 - Channel Bypass or Removal from Operation 

This clause requires the system be designed to permit anyone channel to be maintained, and 
when required, tested or calibrated during power operation without initiating a protective action at 
the systems level. During such operation the active parts of the system shall of themselves 
continue to meet the single failure criterion. 

The licensee stated that the implementation of the BTl for testing at Byron and Braidwood will 
not affect the compliance of the protection system to this clause. The NRC staff noted that NRC 
has approved the license amendment dated January 29, 2008 (ADAMS Accession No. 
ML08011 0179), which revised the TS for Braidwood and Byron. This license amendment 
extended completion times, bypass test times, and surveillance test intervals for certain RTS 
and ESFAS functions, including the increase of the bypass test times from 4 hours to 12 hours 
for the analog RTS/ESFAS channels with the Probabilistic Risk Analysis. 

The licensee stated that when one channel is bypassed for test, there will still be sufficient 
channels available to trip the reactor or initiate safeguards. The NRC staff noted that within the 
approved 12-hour bypass time interval required for a maintenance operation, the 2-out-of-3 
systems are permitted as a deviation to the single failure criterion during channel bypass period 
because the probability of an active channel failure has been shown to be small during this short 
bypass time. For 2-out-of4 systems during a test, calibration, or maintenance operation, the 
active parts of the protection system will continue to meet the single failure criterion. 

Clause 4.13 - Indication of Bypasses 

This clause requires that for a protective function that has been bypassed or deliberately 
rendered inoperative, this fact must be continuously indicated in the MCR. The design of the 
BTl at Byron and Braidwood provides alarm/status light and SER point indicators in the control 
room when a channel is bypassed or tripped. Section 3.2.3.1 of this SE has discussed the 
annunciation features of the BTl and conformance to this clause. 

Clause 4.14 - Access to Means for Bypassing 

This clause requires that the BTl design shall permit the administrative control of the means for 
manually bypassing channels or protective functions. The design of the BTl installed at Byron 
and Braidwood requires the use of keylock switches for the NIS panel, and door keylocks for the 
NIS cabinet and the PPS cabinet to place a channel in bypass. The NRC staff notes that the 
administrative control can be effective with proper control over the distribution of the keys for the 
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NIS panel and the PPS cabinet doors. 

Clause 4.20 - Information Read-out 

This clause requires that the protection system be designed to provide the operator with 
accurate, complete, and timely information pertaining to its own status and the status of the 
plant. Section 3.2.3.1 of this SE has discussed the annunciation features of the BTl and 
conformance to this clause. 

Based on the review of BTl as discussed above, the NRC staff has therefore determined that the BTl 
system meets the applicable requirements of IEEE Std 279-1971. 

3.2.4.2 IEEE Std 379-1972 

IEEE Std 379-1972 describes the application of the single failure criterion to the protection 
system. A discussion of the safety function performance with single failure of BTl has been 
presented in Section 3.2.2.4 of this SE. Based on the review of the BTl design, the NRC staff finds 
that the requirements of IEEE Std 379-1972 have been met. 

3.3 Evaluation of the Proposed TS Changes 

TS Task Force (TSTF) traveler TSTF-418, "Reactor Protection System and ESFAS Test Times 
and Completion Times (WCAP-14333)," Revision 2 dated August 22,2001, established that 
bypass testing was an acceptable method of testing. In addition, NUREG-1431, Revision 3, has 
incorporated TSTF-418 for plants with installed bypass test capability. Therefore, by changing 
the Required Action Notes to reflect STS wording, the proposed change aligns the Braidwood 
and Byron TS with the STS, and reduces the potential for unnecessary reactor trips or 
safeguards actuation due to a failure or transient in a redundant channel. 

In general. the RTS and ESFAS of Braidwood and Byron units use 2-out-of-3 and 2-out-of-4 
coincident logic, respectively, from redundant channels to initiate protective actions. Currently. 
analog channel comparators within these systems, with the exceptions of the NIS 1-out-of-2 
functions and the ESFAS containment spray function are placed in the tripped state for channel 
testing or in response to an out-ot-service channel. By the licensee's September 2,2011 RAI 
response, the NRC staff confirmed that all the functions which the licensee proposed to install 
BTl in this application are either use 2-out-of-3 or 2-out-of-4 logic. 

With one channel in the trip state, the 2-out-of-3 logic effectively becomes a 1-out-of-2 logic, and 
2-out-of-4 logic effectively becomes a 1-out-of-3 logic for the remaining channels. Therefore, a 
second comparator trip ot a redundant channel caused by human error, a spurious transient, or 
channel failure would initiate a reactor trip or safeguards actuation with a channel already in the 
tripped condition. With the implementation of this TS change, the licensee can avoid the 
spurious reactor trip or safeguards actuation because the partial trip conditions that would have 
been present are eliminated. Since the logic with a channel in bypass becomes 2-out-of-2, or 
2-out-of-3 logic for the remaining channels, the logic requiring signals from two additional 
channels to actuate the protective function is maintained. This provides the benefits of reducing 
challenges to the plant safety systems that may result from spurious actuations, human error, or 
channel failure. 
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The licensee will implement necessary hardware changes to NIS and PPS to facilitate bypass 
testing under 10 CFR SO.S9 (separate from this amendment request). In order to allow for 
testing in bypass, the licensee proposed to revise the TS 3.3.1 Required Action Notes 0, E, and 
K, and TS 3.3.2 Required Action Notes 0 and K for all Braidwood and Byron Units as mentioned 
in Section 3.1 of this SE. This TS revision would allow the surveillance testing (and setpoint 
adjustment) to be done in bypass with installed bypass capability. 

The NRC staff noted that licensee did not modify trip setpoints, surveillance frequencies, or 
channel responses associated with this change. The NRC staff reviewed the proposed TS 
changes and noted that the proposed Required Action Notes revisions reflect STS wording and 
align the Braidwood and Byron TS with the STS. 

The NRC staff noted that in order to test the bypass of a NIS channel, the technician needs to 
turn the keylock switch from "NORMAL" to "BYPASS ENABLE," and then turn the toggle switch 
in test position for that channel in the NIS panel. To test the bypass for a channel of the PPS, 
the technician needs to open the cabinet door keylock, and then turn the toggle switch of that 
channel to bypass position. Therefore, it will require two independent manual switch actuations 
to place a channel in bypass. In addition, the licensee uses administrative controls to strictly 
prevent the simultaneous bypassing of more than one redundant protection set at anyone time. 

The existing design has been modified such that, in order to bypass a channel, the channel 
function output to the SSPS trains would be connected to the bypass switch. When the bypass 
switch is placed in bypass an energized signal is applied to the input of the SSPS trains, thereby 
continuously providing power to the channel function and maintaining the channel in a 
non-tripped condition. The locking bypass switch is connected to a status light that provides 
indication both locally and in the control room when a channel bypass switch is armed. The NIS 
bypass panel uses a make-before-break, which will allow for seamlessly switching a channel 
bypass without incurring a trip signal. The PPS bypass test card is designed so that the relay 
failure will not lead to a channel inadvertently being bypassed. 

The NRC staff has reviewed and discussed WCAP-17349-P, which is provided to support this 
TS change, as described in Section 3.2 of this SE. In the licensee's September 2, 2011 
response to the NRC staffs RAls, the licensee further clarified the single-failure concerns, 
control room alarms and status lights, operator response actions, actuated logics, and bypass 
switch relationship of NIS functions. 

The licensee has confirmed that bypass switches for each channel are completely independent 
from the other channels and that the redundancy and diversity of safety functions remain 
unchanged. Based on the above discussion, the NRC staff finds that the licensee has 
adequately assured the BTl design modification meets the plant licensing basis and the 
surveillance testing of the function identified previously can be safely conducted. 

Therefore, the proposed TS changes are acceptable. 
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4.0 STATE CONSULTATION 


In accordance with the Commission's regulations, the Illinois State official was notified of the 
proposed issuance of the amendment. The State official had no comments. 

5.0 ENVIRONMENTAL CONSIDERATION 

The amendments change the requirements with respect to installation or use of a facility 
component located within the restricted area as defined in 10 CFR Part 20. The NRC staff has 
determined that the amendments involve no significant increase in the amounts, and no 
significant change in the types, of any effluents that may be released offsite, and that there is no 
significant increase in individual or cumulative occupational radiation exposure. The 
Commission has previously issued a proposed finding that the amendments involve no 
significant hazards consideration, and there has been no public comment on such finding 
(76 FR 50763; August 16, 2011). Accordingly, the amendments meet the eligibility criteria for 
categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b) no 
environmental impact statement or environmental assessment need be prepared in connection 
with the issuance of the amendments. 

4.0 CONCLUSION 

Based on the above review, the NRC staff concludes that the Byron and Braidwood bypass 
testing design meets the applicable NRC requirements in 10 CFR 50.55a(h)(2), 10 CFR 
50.55a(a)(1), and 10 CFR 50 Appendix A GDC 2,19,20,21,22,23, and 24. The licensee has 
ensured adequate controls to preclude improper bypass of a channel. In addition, the 
configuration of bypass testing is consistent with the previously NRC-accepted topical reports 
and NUREG-1431, Revision 3. The NRC staff, therefore, finds that the proposed TS changes to 
the RTS and ESFAS to permit bypass testing are acceptable. 

The Commission has concluded, based on the considerations discussed above, that: (1) there 
is reasonable assurance that the health and safety of the public will not be endangered by 
operation in the proposed manner, (2) such activities will be conducted in compliance with the 
Commission's regulations, and (3) the issuance of the amendments will not be inimical to the 
common defense and security or to the health and safety of the public. 

Principal Contributor: PChung, NRR 

Date: March 30, 2012 



Mr. Michael J. Pacilio March 30, 2012 
President and Chief Nuclear Officer 
Exelon Nuclear 
4300 Winfield Road 
Warrenville, IL 60555 

SUBJECT: 	 BRAIDWOOD STATION, UNITS 1 AND 2 AND BYRON STATION, UNIT 
NOS. 1 AND 2 - ISSUANCE OF AMENDMENTS RE: REVISION OF TECHNICAL 
SPECIFICATIONS (TS) 3.3.1, "REACTOR TRIP SYSTEM 
INSTRUMENTATION," AND TS 3.3.2, "ENGINEERED SAFETY FEATURE 
ACTUATION SYSTEM INSTRUMENTATION" (TAC NOS. ME5836, ME5837, 
ME5838, AND ME5839) 

Dear Mr. Pacilio: 

The U.S. Nuclear Regulatory Commission (the Commission) has issued the enclosed 
Amendment No. 169 to Facility Operating License No. NPF-72 and Amendment No.169 to 
Facility Operating License No. NPF-77 for the, Braidwood Station, Units 1 and 2, respectively, 
and Amendment No. 176 to Facility Operating License No. NPF-37 and Amendment No. 176 to 
Facility Operating License No. NPF-66 for the Byron Station, Unit Nos. 1 and 2, respectively. 
The amendments are in response to your application dated March 14, 2011, as supplemented 
by letters dates September 2, 2011, and November 18, 2011. 

A copy of the Safety Evaluation is also enclosed. The Notice of Issuance will be included in the 
Commission's biweekly Federal Register notice. 

Sincerely, 
IRA! Michael Mahoney for 
Brenda L. Mozafari, Project Manager 
Plant Licensing Branch 111-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

Docket Nos. STN 50-456, STN 50-457, 
STN 50-454 and STN 50-455 

Enclosures: 
1. Amendment No. 169 to NPF-72 
2. Amendment No. 169 to NPF-77 
3. Amendment No. 176 to NPF-37 
4. Amendment No. 176 to NPF-66 
5. Safety Evaluation 
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