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Pir. Edward G. Bauer, Jr.  
Vice President and Peneral Counsel 
Philadelphia Electric Company 
2301 1'1arket Street 
Philadelphia, Pennsylvania 19101 
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The Commission has issued the enclosed Confirmatory Order for Peach 
Bottoni Atomic Power Station, Unit 3. This Order confirms your 
commitment, as stated in your letters dated December 16, 1980, April 8, 
19•1, August 20, 1981, October 14, 1981, May 20, 1982 and February 4, 1983, 
to install permanent Scram Discharge System modifications no later than 
PDecember 31, 1983 for Unit 3. The modifications will conform to criteria 

developed by a BIR Owners Subgroup and endorsed by our Generic Safety 
Evaluation Peoort on the BWR Scram Discharge Systei,, dated December 1, 1980.  
You have stated in your letter of February 4, 1983 that the UJnit 2 identified 
modifications were completed in July 1982.  

Also enclosed are Proposed 'Model Technical Specifications which are 

provided as guidance for preparing Technical Specification changes that 
will be required to be approved before operation with the modified system.

A cony of the Order is being filed 
for publication.

with the Office of the Federal Register

Si ncerely,

John F. Stolz, Chief 
Operating Reactors Branch ,4 

Division of Licensing

Enclosures: 
1. Order 
2. llorlel TSs 
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Mir. Edward G. Bauer, Jr.  
Vice President and Gieneral Counsel 
Philadelphia Electric Company 
2301 Miarket Street 
Philadelphia, Pennsylvania 19101 

Dear 1r. qauer: 

The Commission has issued the enclosed Confirmatory Orders for Peach 
Bottom Atomic Power Station, Units 2 and 3. These Orders confirm your 

commitment, as stated in your letters dated December 16, 198(0, April 8, 

1981, August 29, 1981, October 14, 1981, May 20, 1982 and February 4, 1983, 

to install nermanent Scraml Discharqe System riodifications no later than 
December 31, 1923 for 1lnit 3. The modifications will conforn to criteria 

developed by a Pl4R Owners Subgroup and endorsed by our Generic Safety 

Evaluation Report on the BWR Scram Discharge System dated Decemher 1, 1980.  
You have stated in your letter of February 4, 1983 that the Unit 2 identified 
modifications were completed in July 1982.  

It is our understanding in discussions with Philadelphia Electric Company 

that you have requested and the NRC has issued for Peach Bottor, Units 2 and 

3 revised Technical Specifications required for operation of the modified 
Scram Discharge System.

A copy of each Order is being filed 
for Duhlication.

with the Office of the Federal Register

Sincerely, 

ORIGINAL SIGN•D BY 

John F. Stolz, Chief 
Operating Reactors Branch #4 
Division of Licensinq

Enclosures: 
Orders 

cc w/enclosures: 
See next page

*See previous NRC 318 for concurrence.  
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Mr. Edward G. Bauer, Jr.  
Vice President and General Counsel 
Philadelphia Electric Company 
2301 Market Street 
Philadelphia, Pennsylvania 19101 

Dear Mr. Bauer: 

The Commission has issued the enclosed Confirmatory Orders for Peach 
Bottom Atomic Power Station, Units 2 and 3. These Orders confirm your 
commitment, as stated in your letters dated December 16, 1980, April 8, 
1981, August 20, 1981, October 14, 1981, May 20, 1982 and February 4, 1983, 
to install permanent Scram Discharge System modifications no later than 
December 31, 1983 for Unit 3. The modifications will conform to criteria 
developed by a BWR Owners Subgroup and endorsed by our Generic Safety 
Evaluation Report on the BWR Scram Discharge System dated December 1, 1980.  
The Unit 2 identified modifications were completed in ,July 1982.  

It is our understanding in discussions with Philadelphia Electric Company 
that you have requested and the NRC has issued for Peach Bottom, Units 2 and 
3 revised Technical Specifications required for operation of the modified 
Scram Discharge System.

A copy of each Order is beinq 
for publication.

filed with the Office of the Federal Register

Sincerely, 

OT0TXAL SIGNEDBY 

John F. Stolz, Chief 
Operating Reactors Branch #4 
Divisipn of Licensing

Enclosures: 
Orders 

cc w/enclosures: 
See next Page

*See previous NRC 318 f c urrence.  
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Mr. Edward G. Bauer, Jr.  
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JUN Z 4 1983

Dear fir. Bauer: 

The Comnission has issued the enclosed Confirmatory Orders for Peach 
Bottom Atoiiic Power Station, Units 2 and 3. These Orders confirm your 
comritment, as stated in your letters dated December 16, 1980, April 8, 

1911, August 20, 1981, October 14, 1931, flay 20, 1982 and February 4, 1983, 
to install permanent Scram Discharqe System modifications by Spring 1983, 
or in any case, prior to operation in Cycle 6 for Unit 3. The m-,odifications 
will conform to criteria developed by a 9IWR Owners Subgroup and endorsed 
by our Generic Safety Evaluation Report on the ,W'R Scram Discharqe 
Svstefl dated December 1, 1980. The Unit 2 identified modifications vwere 
completed in July 1982.  

It is our understanding in discussions with Philadelphia Electric Company 
that you have requested and the tIRC has issued for Peach Bottom, Units 2 and 
3 revised Technical Specifications required for operation of the modified 
Scran Discharne System.

A copy of each Order is being filed 
for publication.

with the Office of the Federal Register

Sincerely, 

ORIGINAL SIGNED B 

John F. Stolz, Chief 
Operating Reactors Branch #4 
flivision of Licensing

Enclosures: 
Orders 

cc w/enclosures: 
See next page
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•Ph~ladelphia Electric Company 

cc w/enclosure(s): 

Eugene J. Bradley 
Philadelphia Electric Company 
Assistant General Counsel 
2301 Market Street 
Philadelphia, Pennsylvania 19101 

Troy B. Conner, Jr.  
1747 Pennsylvania Avenue, N.W.  
Washington, 0. C. 20006

Regional Radiation Representative 
EPA Reqion III 
Curtis Building (Sixth Floor) 
6th and Walnut Streets 
Philadelphia, Pennsylvania 19106 

M. J. Cooney, Superintendent 
Generation Division - Nuclear 
Philadelphia Electric Company 
zcjm i'arKet -treet 
Philadelphia, Pennsylvania 19101

Thomas A. Deming, Esq.  
Assistant Attorney General 
Department of Natural Resources 
Annapolis, Maryland 21401

Philadelphia Electric Company 
ATTN: Mr. W. T. Ullrich 

Peach Bottom Atomic 
Power Station Mr. R. A. Heiss, Coordinator 

Delta, Pennsylvania 17314 Pennsylvania State Clearinghouse 
Governor's Office of State Planning 

Albert R. Steel, Chairman and Development 
Board of Supervisors P. 0. Box 1323 
Peach Bottom Township Harrisburg, Pennsylvania 17120 
R. D. #1 
Delta, Pennsylvania 17314 

Allen R. Blough 
U.S. Nuclear Regulatory Commission Thomas M. Gerusky, Director 
Office of Inspection and Enforcement Bureau of Radiation Protection 

Peach Bottom Atomic Power Station Pennsylvania Department of 

P. O.Box 399 Environmental Resources 

Delta, Pennsylvania 17314 P. 0. Box 2063 
Harrisburg, PennsyTvania 17120 

Regional Admi'nistrator 
U. S. Nuclear Regulatory Commission, Region I 
Office of Inspection and Enforcement 
631 Park Avenue 
King of Prussia, Pennsylvania 19406

- I
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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

In the Matter of ) 
PHILADELPHIA ELECTRIC COMPANY ) Docket No. 50-278 

(Peach Bottom Atomic Power Station, ) 
Unit 3) ) 

CONFIRMATORY ORDER 
Ii 

The Philadelphia Electric Company (the licensee) and three other co-owners 

are the holders of Facility Operating License No. DPR-56 which authorizes the 

operation of the Peach Bottom Atomic Power Station, Unit 3 (the facility), at 

steady-state power levels not in excess of 3293 megawatts thermal. The facility 

is a boiling water reactor located at the licensee's site in York County, 

Pennsyl vani a.  

II.  

During a routine shutdown of Browns Ferry Unit No. 3 on June 28, 

1980, 76 of 185 control rods failed to fully insert in response to a 

manual scram from approximately 30% power. All rods were subsequently 

inserted within 15 minutes and no reactor damage or hazard to the public 

occurred. However, the event did cause an in-depth review of the 

current BWR Control Rod Drive Systems which identified design 

deficiencies requiring both short and long-term corrective measures.  

These measures were set forth in the "Generic Safety Evaluation 

Report BWR Scram Discharge System", dated December 1, 1980, prepared by 

the NRC staff.  

8307080655 830624 
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To provide reasonable assurance of safe operation pending implementation 

of long-term corrective measures, the short-term corrective measures have 

been implemented by IE Bulletin 80-17 (with supplements) and Orders 

issued on January 9, 1981.  

The Generic Safety Evaluation -Report Tn"ER) dated•December i, 19, 

endorsed the criteria and technical bases that were developed by a BWR 

Owners Subgroup for use in implementing permanent system modifications 

to correct identified deficiencies. These criteria were designated as 

either functional, safety, operating, design, or surveillance, and when 

taken as a whole, comprise an adequate set of criteria to resolve the 

issues raised during the Browns Ferry event investigation.  

The SER further described an acceptable means of compliance 

with each criterion. Pre-implementation approval of permanent 

modifications using the methods described in the SER for compliance 

with the criteria will not be required. Alternate methods of compliance 

will require specific NRC approval in advance of implementation.  

In addition to the criteria proposed by the BWR Owners Subgroup, 

the SER added a criterion to address the potential for common cause 

failures of the scram level instrumentation. An acceptable means of 

complying with this criterion was the addition of diversity in the design.  

The addition of diverse instrumentation on the Scram Discharge Instrumented 

Volume will minimize recurrence of known common cause failures and thus 

improve system reliability.
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Therefore, we have concluded that diverse instrumentation should be pro

vided a: required in the SER, with one exception: Alternative 2(d)(ii) has 

been deleted as a possible means of providing diversity, due to its reliance 

on prompt operator action. The use of level sensors employing different operating 

principles, or the use of level sensors made by a different manufacturer, con

tinues to be acceptable means of providing diverse instrumentation.  

On October 1, 1980, letters were sent to all BWR licensees requesting a 

commitment to reevaluate the present scram system and modify it as necessary to 

meet the design and performance criteria developed by the BWR Owners Subgroup.  

The letter also requested a schedule for implementation.  

III.  

Because the implementation of modifications to meet the criteria proposed 

by the BWR Owners Subgroup and endorsed by the NRC staff will restore the margins 

of safety in the BWR scram system, we have determined that these modifications 

should be completed on an expeditious schedule. In response to our letter of 

October 1, 1980, and additional discussions with the NRC staff, the licensee, 

committed, by letters dated April 8, 1981, and August 20, 1981, to install the 

long-term modifications before reactor operation in Cycle 6. In a letter dated 

February 4, 1983, the licensee indicated that the installation of a significant 

portion of Unit 3 modifications have been completed. Completion of cross-connect 

piping is scheduled for completion during the Spring 1983 refueling outage and 

diverse instrumentation installation no later than December 31, 1983. In view of 

the foregoing, I have determined that these commitments are required in the 

interest of public health and safety and should, therefore, be confirmed by 

an immediately effective order.

-3 -
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IV.  

Accordingly, pursuant to Sections T03, 161i, and 182 of the Atomic 

Energy Act of 1954, as amended, and the Commission's regulations in 

10 CFR Parts 2 and 50, IT IS HEREBY ORDERED EFFECTIVE IMMEDIATELY 

THAT: 

1. The licensee shall install the long term BWR scram discharge 

system modifications in conformance with the staff's Generic SER, which 

incorporates the BWR Owners Subgroup criteria, no later than December 31, 

1983 or, in the alternative, the licensee shall place and maintain 

the facility in a cold shutdown or refueling mode of operation until 

such modifications are made. Extensions of time for installation may 

be granted for good cause shown by the 'iicensee. The modifications 

shall include diverse instrumentation as provided in the SER with the 

exception that Alternative 2(d)(ii) will not be accepted.  

2. For those cases in which a different method of complying with the 

criteria than that described in the SER is chosen, the licensee shall 

submit the design details and supporting analyses for approval to the 

Director, Division of Licensing, Washington, D.C. 20555 with a copy 

to the Regional Administrator of the appropriate NRC regional office, 

at least 3 months prior to the required implementation date.  

3. Technical Specification changes required for operation with the 

modified system shall be submitted at least 3 months prior to the required 

implementation date.
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V.  

The licensee may request a hearing on this COrur within 25 days of the 

date of publication of this Order in the Federal Re.gister. A request for 

hearing shall be submitted to the Director, Division of Licensing, Office 

of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission, 

Washington, D.C. 20555. A copy of the request shall also be sent to the 

Executive Legal Director at the U.S. Nuclear Regulatory Commission, Washington, 

D.C. 20555. A REQUEST FOR HEARING SHALL NOT STAY THE -."MEDIATE EFFECTIVENESS 

OF THIS ORDER.  

If a hearing is requested by the licensee, the Commission will issue 

an order designating the time and place of any such hearing. If a hearing 

is held, the issue to be considered at such a hearing shall be whether the 

licensee should comply with the conditions set forth in Section IV 

of this Order.  

The request for information made in this Order was approved by OMB 

under clearance number 3150-0083 which expires on December 31, 1983.  

Comments on burden and duplication may be directed to the Office of Manage

ment and Budget, Reports Management, Room 3208, New Executive Office 

Building, Washington, D.C.  

This Order is effective upon issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Darrell G. Eisenhut, Director 
Division of Licensing 
Office of Nuclear Reactor Regulation 

Dated at Bethesda, Maryland 
this 24th day of June 1983.



Enclosure 2

"SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The reactor protection system instrumentation setpoints shall be set 
consistent with the Trip Setpoint values shown in Table 2.2.1-1.  

APPLICABILITY: As shown in Table 3.3.1-1.  

ACTION: 

With a reactor protection system instrumentation setpoint less conservative 
than the value shown in the Allowable Values column of Table 2.2.1-1, declare 
the channel inoperable and apply the applicable ACTION statement requirement 
of Specification 3.3.1 until the channel is restored to OPERABLE status with 
its setpoint adjusted consistent with the Trip Setpoint value.

2-3GE-STS (SWR/4) 

8307080663 830624 
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TABLE 2.2.1-1 

RLACIOR VIROIECTION SYSTEM INSTRUMENITATION SEIPOIN IS
-- ! 

(.1)

(i. Iniop)erative 

(e. )owII';c;I (.

React.or Vi' se I Sl.ean, Dome Pressuire - Hligh 

Reactor Vo',,ssl Wat.er I.evel - Low, Level 3 

Main SLeam Line IsolaLion Valve - Closure 

Main Steam L. ine Radiation - lii gh

TRIP SETPOINT 

< (120)/(125) divisions 
of full scale 

< (15)% of RATE) TIIERMAL POWER 

< 0.66 W+(51)%, with 
a maximum of 

< (113.5)% of RATED 
THERMAL POWER 

< (118)% of RATED IIIEAIAL POWER

NA~ 

C 

C 

K 

< 

C
7. (Primary Containment) (Drywell) Pressure - Hligh 

i. Scram I) i,;:h, rqle Volume Water Level - li qh 

9. Turbine Stop Valve - Closure 

10. Iurbline ConiLrol Valve Fast Closure, 
Trip Oil Pressure - Low 

11. Rea(:tor Mo(le SwiLch ShutLdown Position 

12. IMant I Scram 

,IS(e (,5ases I |iiure B 3/4 3-1.

(5)% of IAIED 
THERMAL. POWER 
(1045) ipsi!q 

(12.5) inches above ins trumenl 

zero* 

(61% closed 

(2.5) x full power bikckground 

(1.69) psig 

(36)% of full scale 

(5)% closed

FRc IC[JONAL UIJ " 

I. InLermredi.at.e Ranqe Monit.or, Neutron Flux-Hligh 

2. Average IVower Range Monitor: 

a. NeutLron Flux-Upscale, Setdown 

b. flow Biased Simulated Thermal Power-Upscale 
1) Flow Bliased 

2) Iligh Flow Clamped 

c. Fixed Neutron Flux-Upscale

) psig> (500) psig 

NA 

NA

NA 

NA

ALLOWABL :E 
VALUES 

< (122)/(125) division 
of full scale 

< (20)% of RATED 
THERMAL POWER ( 

< 0.66 W+(54)%, with 
a maximum of 

< (115.5)% of RATED 
THERMAL POWER 

< (120)% of RATED 
.T HERMAL POWER 

NA 

> (3)% of RATED 
THERMAL POWER) 

< (1065) psig 

> (11.0) inches above 
instrument zero 

< (7%. closed 

<(3.0) x full power 
backtiround 

< (1.89) psig 

< (39)% of full scale 

< (7)% closed

C.,

4.  

5.  
6.

t



LIMITING SAFETY SYSTEM SETTING 

BASES 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

8. Scram Discharge Volume Water Level-High 

The scram discharge volume receives the water displaced by the motion of 
the control rod drive pistons during a reactor scram. Should this volume fill 
up to a point where there is insufficient volume to accept the displaced water 

-rr 
tor is therefore tripped when the wate-r level has reached a point high enough 
to indicate that it is indeed filling up, but'the volume is still great enough 
to accommodate the water from the movement of the rods at pressures below 
65 psig when they are tripped. The trip setpoint for each scram discharge 
volume is equivalent to a contained volume of ( ) gallons of water.  

9. Turbine Stoo Valve-Closure 

The turbine stop valve closure trip anticipates the pressure, neutron 
flux, and heat flux increases that would result from closure of the stop 
valves. With a trip setting of (5)% of valve closure from full open, the 
resultant ihcrease in heat flux is such that adequate thermal margins are 
maintained during the worst case transient (assuming the turbine bypass valves 
(fail to) operate).  

iO. Turbine Control Valve Fast Closure, Trip Oil Pressure-Low 

The turbine control valve fast closure trip anticipates the pressure, 
neutron flux, and heat flux increase that could result from fast closure of 
the turbine control valves due to load rejection coincident with failure of 
the turbine bypass valves. The Reactor Protection System initiates a trip 
when fast closure of the control valves is initiated by the fast acting sole
noid valves and in less than (30) milliseconds after the start of control valve 
fast closure. This is achieved by the action of the fast acting solenoid valves 
in rapidly reducing hydraulic trip oil pressure at the main turbine control 
valve actuator disc dump valves. This loss of pressure is sensed by pressure 
switches whose contacts form the one-out-of-two-twice logic input to the Reactor 
Pr-otection System. This trip setting, a faster closure time, and a different 
valve characteristic from that of the turbine stop valve, combine to produce 
transients which are very similar to that for the stop valve. Relevant tran
sient analyses are discussed in Section (15.1.0) of the Final Safety Analysis 
Report.  

11. Reactor Mocde Switch Shutdown Position 

The reactor node switch Shutdown position is a redundant channel to the 
automatic protective instrumentation channels anc provides additional manual 
reactor trip capability.  

12. Yanual Scram 

The Manual Scram is a redundant channel to the automatic protactive 
instrumentation channels and provides manual reactor trip capability.

B 2-9



REACTIVITY CONTROL SYSTEMS 

3/4.1.3 CONTROL RODS 

CONTROL ROD OPERABILITY 

LIMITING CONDITION FOR OPERATION 

3.1.3.1 All control rods shall be OPERABLE.  

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.  

ACTION: 
a. With one control rod inoperable due to being immovable, as a result of 

excessive friction or mechanical interference, or known to be untrippatle: 

1. Within one hour: 

a) Verify that the inoperable control rod, if withdrawn, is 
separated from all'dther inoperable control rods by at least 
two control cells in all directions.  

b) Disarm the associated directional control valves* eithe'r: 
1) Electrically, or 
2) Hydraulically by closing the drive water and extmust 

water isolation valves.  

c) Comply with Surveillance Requirement 4.1.1.c.  

Otherwise, be in at least HOT SHUTDOWN vithin the next 12 hours.  

2. Restore the inoperable control rod to OPERABLE status within 48 hours 
or be in at least HOT SHUTDOWN within the next 12 hours.  

b. With one or more control rods trippable but inoperable for causes other 
than addressed in ACTION a, above: 

1. If the inoperable control rod(s) is withdrawn, within one hour: 

a) Verify that the inoperable withdrawn control rod(s) is separated 
from all other inoperable control rods by at least two control 
cells in all directions, and 

b) Demonstrate the insertion capability of the inoperable withdrawn 
control rod(s) by inserting the control rod(s) at least one 
notch by drive water pressure within the normal operating range*.  

Otherwise, insert the inoperable withdrawn control rod(s) and disarm 
the associated directional control valves' either: 

a) Electrically, or 
b) Hydraulically by closing the drive water and exhaust water 

isolation valves.  

"'The inoperable control rod may then be withdrawn to a position no furtler 
withdrawn than its position when found to be inoperable.  

"Iiay be rearmed Ontermittently, under administrative control, to permit 
testing associated with restoring the control rod to OPERABLE status.

GE-STS (BWR/¢) 4 ) 3 /4' 1- 3



REACTIVITY CONTROL SYSTEMS 

LIMITING CONDITION FOR OPERATION (Continued) 

ACTION (Continued) 

2. If the inoperable control rod(s) is inserted, within one hour disarm the associated directional control valves** either: 

a) Electrically, or 
b) Hydraulically by closing the drive water and exhaust water 

isolation valves.  

Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.  

c. With more than 8 control rods inoperable, be in at least HOT SHUTDOWN 
within 12 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.3.1.1 The scram discharge volume drain and vent valves shall be 
demonstrated OPERABLE by: 

a. At least once per 31 days verifying each valve to be open,* and 
b. At least once per 92 days cycling each valve through at least one 

complete cycle of full travel.  

4.1.3.1.2 When above the (preset power level) (low power setpoint) of the RWM and RSCS, all withdrawn control rods not required to have their directional control valves disarmed electrically or hydraulically shall be demonstrated OPERABLE by moving each control rod at least one notch: 

a. At least once per 7 days, and 
b. At least once per 24 hours when any control rod is immovable as a result of excessive friction or mechanical interference.  

4.1.3.1.3 All control rods shall be demonstrated OPERABLE by performance of Surveillance Requirements 4.1.3.2, 4.1.3.4, 4.1.3.5, 4.1.3.6 and 4.1.3.7.  

"×These valves may be closed intermittently for testing under administrative 
controls.  
XMay be rearmed intermittently, under administrative control, to permit 
testing associated with restoring the control rod to OPERABLE status.  

GE-STS (EWR/4) 3/4 1-4



REACTIVITY CONTROL SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

4.1.3.1.4 The scram discharge volume shall be determined OPERABLE by 
demonstrating: 

a. The scram discharge volume drain and vent valves OPERABLE, when 
control rods are scram tested from a normal control rod configura
tion of less than or equal to (50)% ROD DENSITY at least once per 
18 months, by verifying that the drain and vent valves: 

1. Close within (30) seconds after receipt of a signal for control 
rods to scram, and 

2. Open when the scram signal is reset.  

b. Proper (float) (level sensor) response by performance of a CHANNEL 
FUNCTIONAL TEST of the scram discharge volume scram and control rod 
block level instrumentation (AT level measuring system) (after each 
scram from a pressurized condition) (at least once per 31 days).

Ga-.STS (SWR/14)
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REACTIVITY CONTROL SYSTEMS 

ROD BLOCK MONITOR 

LIMITING CONDITION FOR OPERATION 

3.1.4.3 Both rod block monitor (RBM) channels shall be OPERABLE.  

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or equal to (30)% of RATED THERMAL POWER.  

a. With one RBM channel inoperable, restore the inoperable RBM channel to OPERABLE status within 24 hours and verify that the reactor is not operating on a LIMITING CONTROL ROD PATTERN; otherwise, place the inoperble rod block monitor channel in the tripped condition 
within the next hour.  

b. With both RBM channels inoperable, place at least one inoperable rod block monitor channel in the tripped condition within one hour.  

SURVEILLANCE REQUIREMENTS 

4.1.4.3 Each of the above required RBM channels shall be demonstrated OPERABLE 
by performance of a: 

a. CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION at the frequencies 
and for the OPERATIONAL CONDITIONS specified in Table 4.3.6-1.  

b. CHANNEL FUNCTIONAL TEST prior to control rod withdrawal when the 
reactor is operating on a LIMITING CONTROL ROD PATTERN.
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.3 CONTROL RODS 

The specification of this section ensure that (1) the minimum SHUTDOWN 
MARGIN is maintained, (2) the control rod insertion times are consistent with 
those used in the accident analysis, and (3) limit the potential effects of 
the rod drop accident. The ACTION statements permit variations from the basic 
requirements but at the Same time impose more restrictive criteria for continued 
"operation. A limitation on inoperable rods is set such that the resultant effect 
on total rod worth and scram shape will be kept to a minimum. The requirements 
for the various scram time measurements ensure that any indication of systematic 
problems with rod drives will be investigated on a timely basis.  

Damage within the control rod drive mechanism could be a generic problem, 
therefore with a control rod immovable because of excessive friction or 
mechanical interference, operation of the reactor is limited to a time period 
which is reasonable to determine the cause of the inoperability and at the same 
time prevent operation with a large number of inoperable control rods.  

IControl rods that are inoperable for other reasons are permitted to be 
taken out of service provided that those in the nonfuily-inserted position are 
consistent with the SHUTDOWN MARGIN requirements.  

The number of control rods permitted to be inoperable could be more than 
the eight allowed by the specification, but the occurrence of eight inoperable 
rods could be indicative of a generic problem and the reactor must be shutdown 
for investigation and resolution of the problem.  

The control rod system is designed to bring the reactor subcritical at a 
rate fast enough to prevent the MCPR from becoming less than (1.06) during the 
limiting power transient analyzed in Section (15. _) of the FSAR. This analysis 
shows that the negative reactivity rates resulting from the scram with the 

eage response of all the drives as given in the specifications, provide the 
required protection and ICPR remains greater than (1.096). The occurrence of 
scram times longer then those specified should be viewed as an indication of a7 
systemic problem with the rod drives and therefore the surveillance interval 
is reduced in order to prevent operation of the reactor for long periods of 
time with a potentially serious problem.  

The scram discharge volume is required to be OPERABLE so that it will be 
available when needed to accept discharge water from the control rods during a 
reactor scram and will isolate the reactor coolant system from the containment 
when required.  

Control rods with inoperable accumulators are declared inoperable and 
Specification 3.1.3.1 then applies. This prevents a pattern of inoperable 
accumulators that would result in less -a=1tivity -;-:coa 
has been analyzed even though control rods with inoperable accumulators may 
still be inserted with normal drive water pressure. Operability of the 
accumulator ensures that there is a means available to insert thýe control rods 
even under the most unfavorable depressurizaticn of the reaczor.
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REACTIVITY CONTROL SYSTEMS 

BASES 

CONTROL RODS (Continued) 

Control rod coupling integrity is required to ensure compliance with the 
analysis of the rod drop accident inthe FSAR. The overtravel position feature 
provides the only positive means of determining that a rod is properly coupled 
and therefore this check must be performed prior to achieving criticality after 
completing CORE ALTERATIONS that could have affected the control rod coupling 
integrity. The subsequent check is performed as a backup to the initial demon
stration.  

In order to ensure that the control rod patterns can be followed and there
fore that other parameters are within their limits, the control rod position 
indication system must be OPERABLE.  

The control rod housing support restricts the outward movement of a control 
rod to less than (3) inches in the event of a housing failure. The amount of 
rod reactivity which could be added by this small amount of rod withdrawal is 
less-than a normal withdrawal increment and will not contribute to any damage 
to the primary coolant system. The support is not required when there is no 
pressure to act as a driving force to rapidly eject a drive housing.  

The required surveillance intervals are adequate to determine that the 
rods are OPERABLE and not so frequent as to cause excessive wear on the system 
components.  

3/4.1.4 CONTROL ROD PROGRAM CONTROLS 

Control rod withdrawal and insertion sequences are established to assure 
that the maximum insequence individual control rod or control rod segments which 
are withdrawn at any time during the fuel cycle could not be worth enough to 
result in a peak fuel enthalpy greater than 280 cal/gm in the event of a control 
rod drop accident. The specified sequences are characterized by homogeneous, 
scattered patterns of control rod withdrawal. When THERMAL POWER is greater 
than (20), of RATED THERMAL POWER, there is no possible rod worth which, if 
dropped at the design rate of the velocity limiter, could result in a peak 
enthalpy of 280 cal/gm. Thus requiring the RSCS and RWM to be OPERABLE when 
THERMAL POWER is less than or equal to (20)% of RATED THERMAL POWER provides 
adequate control.  

The RSCS and RWM provide automatic supervision to assure that out-of
sequence rods will not be withdrawn or inserted.  

The analysis of the rod drop accident is presented in Section (15._) of 
the FSAR and the techniques of the analysis are presented in a topical report, 
Reference 1, and two supplements, References 2 and 3.  

The REM is designed to automatically prevent fuel damage in the event Of 
erroneous rod withdrawal from locations of nigh power density during high power 
operation. Two channels are provided. Tripping one of the channels will blOcK 
erroneous rod withdrawal soon enough to prevent fuel damage. This system backs 
up the written sequence used by the operator for withdrawal of Control rods.
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3/4.3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION 

LIMITING CONDITION FOR OPERATION 

3.3.1 As a minimum, the reactor protection system instrumentation channels 
shown in Table 3.3.1-1 shall be OPERABLE with the REACTOR PROTECTION SYSTEM 
RESPONSE TIME as shown in Table 3.3.1-2.  

APPLICABILITY: As shown in Table 3.3.1-1.  

ACTION: 

a. With the number of OPERABLE channels less than required by the Minimum 
OPERABLE Channels per Trip System requirement for one trip system, place 
the inoperable channel(s) and/or that trip system in the tripped condi
tion' within one hour. The provisions of Specification 3.0.4 are not 
applicable.  

b. With the number of OPERABLE channels less than required by the Minimum 
OPERABLE Channels per Trip System requirement for both trip systems, place 
at least one trip system** in the tripped condition within one hour and 
take the ACTION required by 3'3. 1 -.  

SURVEILLANCE REQUIREMENTS 

4.3.1.1 Each reactor protection system instrumentation channel shall be 
demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL 
FUNCTIONAL TEST and CHANNEL CALIBRATION operations for the OPERATIONAL 
CONDITIONS and at the frequencies shown in Table 4.3.1.1-1.  

4.3.1.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of 
all channels shall be performed at least once per 18 months.  

4.3.1.3 The REACTOR PROTECTION SYSTEM RESPONSE TIME of each reactor trip 
functional unit shown in Table 3.3.1-2 shall be demonstrated to be within its 
limit at least once per 18 months. Each test shall include at least one 
channel per trip system such that all channels are tested at least once every 
N times 18 months where N is the total number of redundant channels in a 
specific reactor trip system.  

'An inoperable channel need not be placed in the tripped condition where this 
would cause the Trip Function to occur. in these cases, the icserable channel 
shall be restored to OPERABLE status within 2 hours or the ACT:ý?, required by 
Table 3.3.1-1 for that Trip Function snail be t:kzen.  

1*1f more channels are inoperable in one trip sys-em tnan in the other, place 
the tr-i system with more inoerable channels in the tripped cc-diticn, 
except when this would cause the Trip Function to occur.

3/V 3-1
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TABLE 3.3.1-1* 

REACTOR PROTECTION SYSTEM INSTRUMENTATION

FUNCIIONAL UNIT 

1. In Lermedliake Range Monitors(b) 
(I NeuLtron Flux - High 

1). IwoperaL ive 

2. Average Power Range Monitor(e): 

a. Neutron Flux - Upscale, Setdown 

1). Flow Biased Simulated Thermal 

Power - Upscale 

C. Fixed Neutron Flux - Upscale.  

d. Inoperative 

(e. l)uwnscale 

3. Reactor Vessel SLeamn Dome 
Pressure - High 

4. Reactor Vessel Water Level - Low, 
level 3 

5. Main SLeam Line Isolation Valve 
Closure

APPLICABLE 
OPERATIONAL 
CONDITIONS

2 
3, 4(c) 

5(C

MINIMUM' 
OPERABLE CHANNELS 
PER TRIP SYSTEM (a) 

3 
2(d)

2 
3, 4 

5

3(c) 
5(C

3 
2(d) 

2 
2 
2 (d) 

2 

2 

2 
2 
2 (d) 

2 

2

l 

1, 2 
35(c) 

1(g) 

1, 2 (f) 

1, 2 

j(g)

2 

4

I'I) 

U)

ACTION

( .) 

-4

1 
2 
3 (

1 
2 
3

1 
2 
3 

4 

4 

1 
2 
3

I.

(
4)1 

1

4

I 
I

I



TABLE 3.3.1-1 (Continued) 

REACTOR PROTECTION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT 

6. Main Steam Line Radiation 
Iigh 

7. (Primary Containment) (Drywell) 
Pressure - High 

8. Scram Discharge Volume Water 
Level - lligh 

9. Turbine Stop Valve - Closure 

10. Turbine Control Valve Fast Closure, 
Valve Trip System Oil Pressure - Low 

11. Reactor Mode Switch Shutdown 
Posi tion 

12. Manual Scram

APPLICABLE 
OPERATIONAL 
CONDITIONS 

I, 2(f) 

1 , 2(h 

1, 2(h) 
5(1) 

10j)

MINIMUM 
OPERABLE CA-NNELS 
pER TRIP sYSIY.4(#) 

2 

2 

2 
2 

4 (k)

2 (k)

S.

1,2 
3, 4 

5

I, 
3,

2 
4 
5

1 
1 
1

2 
2 
2

J

C) 

-I 

-A

Ip

ACTION 

5 

Ii (

1 
3 

6

1 
7 
3

(
9 

' 8 
9

I

I



TABLE 3.3.1-1 (Continued) 

REACTOR PROTECTION SYSTEM INSTRUMENTATION 

ACTION 

ACTION I - Be in at least HOT SHUTDOWN within 12 hours.  

ACTION 2 - Verify all insertable control rods to be inserted in the core 
and lock the reactor mode switch in the Shutdown position 
within one hour.  

ACTION 3 - Suspend all operations involving CORE ALTERATIONS* and insert 

all insertable control rods within one hour.  

ACTION 4 - Be in at least STARTUP within 6 hours.  

ACTION 5 - Be in STARTUP with the main steam line isolation valves closed 
within 6 hours or in at least HOT SHUTDOWN within 12 hours.  

ACTION 6 - Initiate a reduction in THERMAL POWER within 15 minutes and 
reduce turbine first stage pressure to < (250) psig, equivalent 
to THERMAL POWER less than (30)' of RATED THERMAL POWER, within 
2 hours.  

ACTION 7 - Verify all insertable control rods to be inserted within one 
hour.  

ACTION 8 - Lock the reactor mode switch in the Shutdown position within 
one hour.  

ACTION 9 - Suspend all operations involving CORE ALTERATIONS*, and insert 
all insertable control rods and lock the reactor mode switch in 
the SHUTDOWN position within one hour.  

CExcepT movement of !RM. SRI or special movable detectors, or replacement of 
LPON. strings provided SRM instrumentation is GPERASLE Der -Decificazicn 3.9.2.
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TABLE 3.3.1-1 (Continued) 

REACTOR PROTECTION SYSTEM INSTRUMENTATION 

TABLE NOTATIONS 

(a) A channel may be placed in an inoperable status for up to 2 hours for 
required surveillance without placing the trip system in the tripped 
condition provided at least one OPERABLE channel in the same trip system 
is monitoring that parameter.  

(b) This function shall be automati".a]ly •by~pa4sed when the reactor mo•de szitz_ 
is in the Run position.  

(c) The "shorting links" shall be removed from the RPS circuitry prior to 
and during the time any control rod is withdrawn' and shutdown margin 
demonstrations performed per Specification 3.10.3.  

(d) The non-coincident NMS reactor trip function logic is such that all channels 
go to both trip systems. Therefore, when the "shorting links" are removed, 
the Minimum OPERABLE Channels Per Trip System is 4 APRMS and 6 IRMS.  

(e) An APRM channel is inoperable if there are less than 2 LPRM inputs per 
level or less than (11) LPRM inputs to an APRM channel.  

(f) This function is not required to be OPERABLE when the reactor pressure 
vessel head is unbolted or removed per Specification 3.10.1.  

(g) This function shall be automatically bypassed when the reactor mode switch 
is not in the Run position.  

(h) This function is not required to be OPERABLE when PRIMARY CONTAINMENT 
INTEGRITY is not required.  

(i) With any control rod withdrawn. Not applicable to control rods removed 
per Specification 3.9.10.1 or 3.9.10.2.  

(j) This function shall be automatically bypassed when turbine first stage 
pressure is < (250) psig, equivalent to THERMAL POWER less than (30)% 
of RATED THERMAL POWER.  

(k) Also actuates the EOC-RPT system.  

•::: required for control rods removed per Specification 3.9.10C. -r 3.9.10.2.  
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TABLE 3.3.1-2 

REACTOR PROTECTION SYSTEM RESPONSE ITIMES

IESPONSE TIME 
.. (_o"0ds)IJNC r IOfAI IIII I

I . ]tlprinecl iaL.e Range Monitors: 
a. hUlrp"On Flux - High 
b. InoperatLive

2. Avewrage Power Range Monitor*: 
a. Neutron Flux - Upscale, Setdown 
b. Flow Biased Simulated Thermal Power - Upscale 
c. Fixed Neutron Flux - Upscale 
d. Inoperative 

(e. i)ownscale 

3. Reactor Vessel Steam Dome Pressure - High 
4. Reactor Vessel Water.Level - Low, Level 3 
5. Main Steam Line Isolation Valve - Closure 
6. Main StPam Line Radiation - High 
7. (Primary Containment) (Drywell) Pressure - High 
8. Scram D)ischarge Volume Water Level - IHigh 
9. Turbinje SLop Valve - Closure 
10. 1 urbii:ne ConLrol Valve Fast Closure, 

Iripl Oil Pressure - Low 
1i. Reactor Mode Switch Shutdown Position 
12. Manual Scram

NA 
< (0.09)() 
< (0.09) 
NA 
NA) 

< (0.55) 
< (1.05) 
Z (0.06) 
RA 
NA 
NA 
< (0.06) 

< (o.o )0 
NA 
NA

-Neutron detectors are exempt from response time testing. Response time shall be measured 
from the deh ec:lor ouLput or from the input of the first electronic component in the channel.  
(This provision is not applicable to Construction Permits docketed after Janu~lry 1, 1978.  
See Regulabtory Guide 1.18, November 1977.) 

**(Hot) Incl"ding simulated thermal power time constant, 6 _ 1 seconds.  
//Measured from start of turbine control valve fast closure.

C) 
(TI 

I 

(2) 

r.>

NA 
NA

.4

C-,)

(

'-4

(.

I

I

I



TABLE 4.3.1.1-1 

REACIOR PROTECTION SYSTEM INSTRUIMENTATION SURVEILLANCE REQUIiEMENTS

U) 
1.1 

(/) 

(;) 

I. IJ(NCI IOUNAL UNIT

Intermediate Range MofnitoWs: 
a. NeutLron Flux - High S/U,S,(b) 

S

CHANNEL 
FUNCTIONAL 

TEST 

S/U(C), W 
W

-CHANNEL (a 
CALIBRATIONta)

R 
R

OPERATIONAL* 
CONDITIONS FOR WHICH 

bURVEILLANCE REQUIRED

2 
3, 4, 5

Ib. Inoperative 

2. Average Power Range MoniLor(f): 
a. Neutron Flux 

Upscale, Setdown 

b. Flow Biased Simulated 
lhermal Power - Upscale

c. Fixed Neut.ron Flux 
Upscale

NA W

S/US,(b) 
S

S

S/U(c), W 
.W 

SlU(c), W 

SlU(c) W

NA 2, 3, 4, 5

SA 
SA

2 
3, 5

Iw(d)(e),SA,(R(h)) 

w(d),I SA
I

d. I nop~erative: 

(e. l)ownscale 

3. Reactor Vessel Steam lDome 
Pressure - High 

4. ReacLor Vessel Water Level 
Low, Level 3 

5. Main SVeam Line Isolation 
Valve - Closure 

6. Main SLeam Line Radiation 
lli~lh 

7. (Primary Containment) (Drywe11) 
Pressure - tHigh

NA 

S 

(S) 

(S) 

NA 

S

W 

W 

M 

M 

M 

M

NA 

SA 

(R) 

(T)

R 

R

1, 2, 3, 5 

1 ) 

1, 2

1, 2

I

I, 20)

(S) M I()R)

CIIANNEL 
CHECK

(., )

(

I.

I.
I

I

I

I i
1, 2



TABLE 4.3.1.1-1 (Continued)

( REA(TOR PROTEC'ION SYSTEM INSTRUMENTATION SURVEILLANCE REQUI MENTS 
-t 

CHIANNEL OPERATIONAL 
CHANNEL FUNCTIONAL CHANNEL ftONDITIONS FOR WHICH 

FUNCTIONAL UNIT CHECK TEST CALIBRATION - RVEILLANCE REQUIRED 

8. Scram Discharge Volume Water M 

Level - High (S) M (R) 1, 2, 5 

9. Turbine Stop Valve - Closure (S) M (R) 1 

10. Turbine Control Valve Fast 
Closure Valve Trip System 
Oil Pressure- Low (S) M (R) 

11. Reactor Mode Switch 
Shutdown Position NA R NA , 1, 2, 3, 4, 5 

12. Manual Scram NA M NA 1, 2, 3, 4, 5 
c.  

(a) Neutron detectors may le excluded from CHANNEL CALIBRATION.  
(b) The RIM and SRM channels shall be determined to overlap for at least (½) decades during each startup 

after enLering OPERATIONAL CONDITION 2 and the IlM and APRM channels shall be determined to overlap 
for at least (½) decades during each controlled shutdown, if not performed within the previous 7 days.  

(c) Within 24 hours prior to startup, if not performed within the previous 7 days.  
(d) This calibration shall consist of the adjustment of the APRM channel to conform to the power values 

calculated by a heat balance during OPERATIONAL CONDITION I when THERMAL POWIk > 25% of RATED 
lIIIERMAL POWER. Adjust the APRM channel if the absolute difference is greater than 2% of RATED THERMAL 

POWLR. Any APRM channel gain adjustment made in compliance with Speclficatidh 3.2.2 shall not be 
included in determining the absolute difference.  

(e) This calibration shall consist bf the adjustment of the APRM flow biased chanhel to conform to a 
calibrated flow signal.  

(f) The LPRhMs shall be calibrated at least once per 1000 effective full power hours (EFPH) 
using the TIP system.  

(g) Verify measured core flow to be greater than or equal to established core fio6i at the existing pump speed.  
((h) This calibration shall consist of (the adjustment, as required, of) (verifying) the 6 ± 1 second 

simulated thermal power time constant.) 
(i) This function is not required to be OPERABLE when the reactor pressure vessel head is unbolted 

or removed per Specification 3.10.1.  
(0j) With any control rod withdrawn. Not applicable to control rods rembved per Specification 3.9.10.1 

or 3.9.10.2.
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INSTRUMENTATION 

3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION 

LIMITING CONDITION FOR OPERATION 

3.3.6. The control rod block instrumentation channels shown in Table 3.3.6-1 
shall be OPERABLE with their trip setpoints set consistent with the values 
shown in the Trip Setpoint column of Table 3.3.6-2.  

APPLICABILITY: As shown in Table 3.3.6-1.  

ACTION: 

a. With a control rod block instrumentation channel trip setpoint less 
conservative than the value shown in the Allowable Values column of 
Table 3.3.6-2, declare the channel inoperable until the channel is 
restored to OPERABLE status with its trip setpoint adjusted consistent 
with the Trip Setpoint value.  

b. With the number of OPERABLE channels less than required by the Minimum 
OPERABLE Channels per Trip Function requirement, take the ACTION 
required by Table 3.3.6-i.  

SURVEILLANCE REQUIREMENTS 

4.3.6 Each of the above required control rod block trip systems and 
instrumentation channels shall be demonstrated OPERABLE by the performance of 
the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION operations 
for the OPERATIONAL CONDITIONS and at the frequencies shown in Table 4.3.6-l.
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TABLE 3.3.6-1 

CONTROL ROD BLOCK INSTRUMENTATION 

MINIMUM AI 
OPERABLE CHANNELS 01 
PER TRIP FUNCTION C! 

2 
2 
2

a. Flow Biased Neutron Flux 
Upscale 

b. Inoperative 
c. Downscale 
d. Neutron Flux - Upscale, Startup 

3. SOURCE RANGE MONITORS 

a. DetecLor not full in (b) 

b. Upscale~c S (c) 

c. Inoperative(c) 

d. Downscale(d) 

4. INFERMEDIAIE RANGE MONITORS 

a. Detector not ful ((e)) 
b. Upscale 
c . I nolerati Ye.  
d. I)ownsca le 

5. SCRAM DISCHARGE VOLUME 

a. Water Level-Iligh 
1. Scram Trip Bypass 

6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW

4 
4 
4 
4 

3 
2 
3 
2 
3 
2 
3 
2 

6 
6 
6 
6

(2) 
(2)

2 
2 
2

PPLICABLE 
PERATIONAL 
ONDITIONS 

1* 

12 

1 
1,2, 5 

2, 5

2 
5 
2 
5 
2 
5 
2 
5

2, 
2, 
2, 
2,

5 
5 
5 
5

I, 2, 5*A 
(1, 2,) 5C*

1 
1 
1

TRIP FIINC IION 

1. ROD BLOCK MONITOR(a) 
a. Upscale 
1. 1noperative 
c. Downscale 

2. APRM

I.

ACTION

60 
60 
60

(

a.  
1).  
C.

Ul)scal e 
Inoperative 
(Comparator) (Downscale)

61 
61 
61 
61 

61 
61 
61 
61 
61 
61 
61 
61 

61 
61 
61 
61 

62 
62 

62 
62 
62



TABLE 3.3.6-1 (Continued) 

CONTROL ROD BLOCK INSTRUMENTATION

ACTION 60 

ACTION 61

ACTION 62

ACTION

Declare the RBM inoperable and take the ACTION required by 
Specification 3.1.4.3.  

With the number of OPERABLE Channels: 

a. One less than required by the Minimum OPERABLE Channels 
per Trip Function requirement, restore the inoperable 
channelto OPERABLE status within 7 days or place the 
inoperable channel in the tripped condition within the 
next hour.  

b. Two or more less than required by the Minimum OPERABLE 
Channels per Trip Function requirement, place at least 
one inoperable channel in the tripped condition within 
one hour.  

With the number of OPERABLE channels less than required by the 
Minimum OPERABLE Channels per Trip Function requirement, place 
the inoperable channel in the tripped condition within one hour.

NOTES

* With THERMAL POWER > (30)% of RATED THERMAL POWER.  

** With more than one control rod withdrawn. Not applicable to control rods 
removed per Specification 3.9.10.1 or 3.9.10.2.  

a. The RSM, shall be automatically bypassed when a peripheral control rod is 
selected (or the reference APRM channel indicates less than (30)% of 
RATED THERMAL POWER).  

b. This function shall be automatically bypassed if detector count rate is 
> 100 cps or the IRM channels are on range (3) or higher.  

c. This function shall be automatically bypassed when the associated IRM 
channels are on range 8 or higher.  

d. This function shall be automatically bypassed when the iRM channels are 
on range 3 or higher.  

. This function shall be a-t.Mat.Cal"y typassed -,-,hene 
on rance 1.

3/4 3-49-7-ýTC (hR/4)



TABLE 3.3.6-2 

CONTROL ROD BLOCK INSTRUMENTATION SErPOINTS

TRIP SETPOINi

I. ROD) BIOCK MONITOR 
a. Upscale 
b. Inoperative 
c. Downscale 

2. APRM 
a. Flow Biased Neutron Flux 

Upscale 
1). Inioperative 
c. Downllcale 
(I. Neutron Flux - Upscale, Startup 

3. SOIJRCI- RANGE MONITORS 
a. Detector not full in 
b. Upscale 
c. Inoperative 
d. Downscale 

4. .INTERMEDIATE RANGE MONITORS 
a. DeLector not full in 
I). Upscale

C.  

d.
Inoperative 
Downscale

5. SCRAM DISCHARGE VOLUME 
a. Water Level-Iligh 
b. Scram Trip Bypass 

6. REACIOR COOLANT SYSTEM RECIRCULATION FLOW 
a. Upscale

b.  
C.

I noperative 
(Comparator) (Downscale)

< 0.66 W + (40)% 
NA 
> (5)% of RATED THERMAL POWER 

< 0.66 W + (12)%* 
NA 
> (5)% of RATED THERMAL POWER 
<(12)% of RATED THERMAL POWER 

NA 
< ,(2 x 10 ) cps 
NA 
> (3) cps 

NA 
< (108/125) divisions of 
full scale 
NA 
> (5/125) divisions of 
full scale 

< ( ) inches 
NA 

< (108/125) divisions of 
full scale 

NA 
< (10)% flow deviation

c;) 

(I) 

-A 
(A

NA 
< (110/125) divisions of 
full scale 
NA 
> (3/125) divisions of 
full scale 

< ( ) inches 
NA 

< (111/125) divisions of 
full scale 

NA 
< (11)% flow deviation

(.

*The Average Power Range Monitor rod block function is varied as a function of reciiculation loop flow 
(W). The trip setting of this function must be maintained in accordance with Spec 4 fication 3.2.2.

ALLOWABLE VALUE 

< 0.66 W + (43)% 
RA 
> (3)% of RATED THERMAL POWER 

< 0.66 W + (45)%* ( 
RA 
> (3)% of RATED THERMAL POWER 
< (14)% of RATED THERMAL POWER 

NA 
< (5 x 10 ) cps 
NA 
> (2) cps

G) 

C) 
(AJ~ 
CI

I'RIIP) FIINC-1-I ION



TABLE 4.3.6-1 

CONTROL ROD BLOCK INSTRUMENTATION SURVEILLANCE REQUIREMENTt

U-) 

Ai~ 

01 

01

Detector not full in 
Upscale 
Inoperative 
Downscale

5. SCRAM DISCHARGE VOLUME

Water Level-High 
Scram Trip Bypass

CHANNEL 
CHECK

NA 
NA 
NA

(NA) 
NA 
(NA) 
(NA)

TRIP FUNCTION 

I. ROD BLOCK MONITOR 

a. Upscale 
b. Inoperative 
c. Downscale 

2. APRM 

a. Flow Biased Neutron Flux 
Upscale 

b. Inoperative 
c. Downscale 
d. Neutron Flux - Upscale, Startup 

3. SOURCE RANGE MONITORS 

a. Detector not full in 
b. Upscale 
c. Inoperative 
d. Downscale 

4. INTERMEDIATE RANGE MONITORS

6. REACIOR COOLANT SYSTEM RECIRCULATION FLOW

NA 
NA 
NA

CHANNEL 
FUNCTIONAL 

TEST 

SlU(b)(c) M(c 
S/U(b)(C)'M(C 

SIU (b) (c) :m(C

S/U(b) m 
"S/U(b)' " 
S/U,(b),M 
S/U"(b),5 

SIU(b) W "I(b)'" S/O (b),W 

S/U(b),W 

S/U•"),W 
S/U (b), W 

S/U"',W

(M) (Q) 
M 

SU(b) M 
SU(b) M 
S/U(b) 'M

CHANNEL (a) 
CALIBRATION(a) 

Q 
NA 
Q

(Q) 
NA 
(Q) 
(Q)

NA 
Q 

NA 
Q

NA 
Q 
NA 
Q

R 
NA 

Q

OPERATIONAL 
CONDITIONS FOR WHICH 
SURVEILLANCE REQUIRED

1* 
1* 

1* (

1 
1, 
1 

2, 

2, 
2, 
2, 
2, 

2, 
2, 
2, 
2,

2, 5 

5 

5 
5 
5 
5 

5 
5 
5 
5 ,

I, 2, 5"* 
(1, 2,) 5** 

1 
1 

*1

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA

0) 
4U.

a.  
).  

c.  
d.

a.  
b.

a.  
b.  
C.

Upscale 
Inoperative 
(Comparator) (Downscale)



-SI

TABLE 4.3.6-1 (Continued) 

CONTROL ROD BLOCK INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

NOTES: 

a. Neutron detectors may be excluded from CHANNEL CALIBRATION.  

b. Within 24 hours prior to startup, if not performed within the 
previousl days.  

c. Includes reactor manual control multiplexing system input.  

SWith THERMAL POWER > (30)% of RATED THERMAL POWER.  

** With more than one control rod withdrawn. Not applicable to control 

rods removed per Specification 3.9.10.1 or 3.9.10.2.
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REFUELING OPERATIONS 

BASES 

3/4.9.6 REFUELING PLATFORM 

The OPERABILITY requirements ensure that (1) the refueling platform will 
be used for handling control rods and fuel assemblies within the reactor pressure 
vessel, (2) each crane and hoist has sufficient load capacity for handling fuel 
assemblies and control rods, and (3) the core internals and pressure vessel 
are protected from excessive lifting force in the event they are inadvertently 
engaged during lifting operations.  

3/4.9.7 CRANE TRAVEL - SPENT FUEL STORAGE POOL 
The rettriction on movement of loads in excess of the nominal weight of a 

fuel assembly over other fuel assemblies in the storage pool ensures that in 
the event this load is dropped 1) the activity release will be limited to that 
contained in a single fuel assembly, and 2) any possible distortion of fuel in 
the storage racks will not result in a critical array. This assumption is 
consistent with the activity release assumed in the safety analyses.  
3/4.9.8 and 3/4.9.9 WATER LEVEL - REACTOR VESSEL and WATER LEVEL -SPENT FUEL 

STORAGE POOL 

The restrictions on minimum water level ensure that sufficient water depth 
is available to remove (99 of e assured ""' iod*ie gap activity released 
from the rupture of an irradiated fuel assembly. This minimum water depth is 
consistent with the assumptions of the accident analysis.  

3/4.9.10 CONTROL ROD REMOVAL 
These specifications ensure that maintenance'or repair of control rods or 

control rod drives will be performed under conditions that limit the probability 
of inadvertent criticality. The requirements for simultaneous removal of more 
than one control rod are more stringent since the SHUTDOWN MARGIN specification 
provides for the core to remain subcritical with only one control rod fully 
withdrawn.  

3/4.9.11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION 
The requirement that at least one residual heat removal loop be OPERABLE 

or that an alternate method capable of decay heat removal be demonstrated and 
that an alternate method of coolant mixing be in operation ensures that 1) suf
ficient cooling capacity is available to remove decay heat and maintain the 
water in the reactor pressure vessel below 140'F as required during REFUELING, 
and 2) sufficient coolant circulation would be available through the reactor 
core to assure accurate temperature indication and to distribute and prevent 
stratification of the poison in the event it becomes necessary to actuate the 
standby liquid control system.  

The requirement to have two shutdown cooling mode loops OPERABLE when there 
is less than (23) feet of water above the reactor vessel flange ensures that a 
sincle failure of the operating loop will not result in a coropete loss of resid
ual heat removal capability. With the reactor vessel head removed and (23) feet 
of water above the reactor vessel flange, a large heat sink is available for 
core cooling. Thus, in the event a failure of the operating RHR loop, adequate 
time is provided to initiate alternate methods capable of decay heat removal 
or emergency procedures to cool the core.

GE-STS (BWR/4) S 3/4 9-2



-. REFUELING OPERATIONS

3/4.9.10 CONTROL ROD REMOVAL 

SINGLE CONTROL ROD REMOVAL 

LIMITING CONDITION FOR OPERATION 

3.9.10.1 One control rod and/or the associated control rod drive mechanism 
ray be removed from the core and/or reactor pressure vessel provided that at 
least the following requirements are satisfied until a control rod and associ

1-V- 1T=- I-S 1l- -Ter~j - i -rea -dr -he contr.rol roa isT~u-1- y inserted in the core.  

a. The reactor mode switch is OPERABLE and locked in the Shutdown position 
or in the Refuel position per Table 1.2 and Specification 3.9.1.  

b. The source range monitors (SRM) are OPERABLE per Specification 3.9.2.  

c. The SHUTDOWN MARGIN requirements of Specification 3.1.1 are satisfied, 
except that the control rod selected to be removed; 

1. May be assumed to be the highest worth control rod required to 
be assumed to be fully withdrawn by the SHUTDOWN MARGIN test, 
and 

2. Need not be assumed to be immovable or untrippable.  

d. All other control rods in a five-by-five array centered on the control 
rod being removed are inserted and electrically or hydraulically 
disarmed or the four fuel assemblies surrounding the control rod or 
control rod drive mechanism to be removed from the core and/or 
reactor vessel are removed from the core cell.  

e. All other control rods are inserted.  

APPLICABILITY: OPERATIONAL CONDITIONS 4 and 5.  

ACTION: 

With the requirements of the above specification not satisfied, suspend removal 
of the control rod and/or associated control rod drive mechanism from the core 
and/or reactor pressure vessel and initiate action to satisfy the above 
requirements.

-ý 1' C - 1' 
Ll- , -



JREFL[E.LING OPERATIONS 

SURVEILLANCE REQUIREMENTS 

4.9.10.1 Within 4 hours prior to the start of removal of a control rod and/or 
the associated control rod drive mechanism from the core and/or reactor pressure 
vessel and at least once per 24 hours thereafter until a control rod and associ
ated control rod drive mechanism are reinstalled and the control rod is inserted 
in the core, verify that: 

a. The reactor mode switch is OPERABLE and locked in the Shutdown position 
or in the Refuel position with the "one rod out" Refuel nositizo 
interlock OPERABLE per Specification 3.9.1.  

b. The SRM channels are OPERABLE per Specification 3.9.2.  

c. The SHUTDOWN MARGIN requirements of Specification 3.1.1 are satisfied 
per Specification 3.9.10.1.c.  

d.- All other control rods in a five-by-five array centered on the control 
rod being removed are inserted and electrically or hydraulically 
disarmed or the four fuel assemblies surrounding the control rod or 
control rod drive mechanism to be removed from the core and/or 
reactor vessel are removed from the core cell.  

e. All other control rods are inserted.
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'REFUELING OPERATIONS 

MULTIPLE CONTROL ROD REMOVAL 

LIMITING CONDITION FOR OPERATION 

3.9.10.2 Any number of control rods and/or control rod drive mechanisms may be removed from the core and/or reactor pressure vessel provided that at least the following requirements are satisfied until all control rods and control rod drive mechanisms are reinstalled and all control rods are inserted in the 
core.  

a. The reactor mode switch is OPERABLE and locked in the Shutdown position or in the Refuel position per Specification 3.9.1, except that the Refuel position "one-rod-out" interlock may be bypassed, as required, for those control rods and/or control rod drive mechanisms to be removed, after the fuel assemblies have been removed as specified 
below.  

b. The source range monitors (SRM) are OPERABLE per Specification 3.9.2.  
c. The SHUTDOWN MARGIN requirements of Specification 3.1.1 are satisfied.  

d. All other control rods are either inserted or have the surrounding 
four fuel assemblies removed from the core cell.  

e. The four fuel assemblies-surrounding each control rod or control rod drive mechanism to be removed from the core and/or reactor vessel 
are removed from the core cell.  

APPLICABILITY: OPERATIONAL CONDITION 5.  

ACTION: 

With the requirements of the above specification not satisfied, suspend removal of control rods and/or control rod drive mechanisms from the core and/or reactor pressure vessel and initiate action to satisfy the above requirements.
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"REFUELING OPERATIONS

SURVEILLANCE REQUIREMENTS 

4.9.10.2.1 Within 4 hours prior to the start of removal of control rods and/or 
control rod drive mechanisms from the core and/or reactor pressure vessel and 
at least once per 24 hours thereafter until all control rods and control rod 
drive mechanisms are reinstalled and all control rods are inserted in the core, 
verify that:

a. The reactor mode switch is OPERABLE and locked in the Shutdown 
or in the Refuel position per Specification 3.9.1.

oosition f .1
b. The SRM channels are OPERABLE per Specification 3.9.2.  

c. The SHUTDOWN MARGIN requirements of Specification 3.1.1 are satisfied.  

d. All other control rods are either inserted or have the surrounding 
- four fuel assemblies removed from the core cell.  

e. The four fuel assemblies surrounding each control rod and/or control 
rod-drive mechanism to be removed from the core and/or reactor Yessel 
are removed from the core cell.  

4.9.10.2.2 Following replacement of all control rods and/or control rod drive 
mechanisms removed in accordance with this specification, perform a functional 
test of the "one-rod-out" Refuel position interlock, if this function had been 
bypassed.
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INSTRUMENTATION 

BASES 

3/4.3.5 REACTOR CORE ISOLATION COOLING SYSTEM ACTUATION INSTRUMENTATION 
The reactor core isolation cooling system actuation instrumentation is 

provided to initiate actions to assure adequate core cooling in the event of 
reactor isolation from its primary heat sink and the loss of feedwater flow to 
the reactor vessel without providing actuation of any of the emergency core 

-cooling equipment.  

within its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Value is equal to or 
less than the drift allowance assumed for each trip in the safety analyses.  
3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION 

The control rod block functions are provided consistent with the require
ments of the specifications in Section 3/4.1.4, Control Rod Program Controls 
and Section 3/4.2 Power Distribution Limits. The trip logic is arranged so that 
a trip in any one of the inputs will result in a control rod block.  

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Value is equal to or 
less than the drift allowance assumed for each trip in the safety analyses.  
3/4.3.7 MONITORING INSTRUMENTATION 

3/4.3.7.1 RADIATION MONITORING INSTRUMENTATION 
The OPERABILITY of the radiation monitoring instrumentation ensures that; 

(1) the radiation levels are continually measured in the areas served by the 
individual channels; (2) the alarm or automatic action is initiated when the radi
ation level trip setpoint is exceeded; and (3) sufficient information is avail
able on selected plant parameters to monitor and assess these variables follow
ing an accident. This capability is consistent with the recommendations of 
(NUREG-0737, "Clarification of TMI Action Plan Requirements," November 1980).  
3.4.3.7.2 SEISMIC MONITORING INSTRUMENTATION 

The OPERABILITY of the seismic monitoring instrumentation ensures that suf
ficient capability is available to promptly determine the magnitude of a seismic 
event and evaluate the response of those features important to safety. This 
capability is required to permit comparison of the measured response to that 
used in the design basis for the unit. (This instrumentation is consistent with 
the recommendations of Regulatory Guide 1.12 "Instrumentation for Earthquakes", 
April 1974.) 

3/4.3.7.3 METEOROLOGICAL MONITORING INSTRUMENTATION 
The OPERABILITY of the meteorological monitoring instrumentation ensures 

that sufficient meteorological data is available for estimating potential radia
tion doses to the public as a result of routine or accidental release of 
radioactive materials to the atmosphere. This capability is required to 
evaluate the need for initiating protective measures to protect the health and 
safety of the public. (This instrumentation is consistent with the recommenda
tions of Regulatory Guide 1.23 "Onsite Meteorological Programs," February 1972.)

GE-STS (BWR/4)
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3/4.3 INSTRUMENTATION

BASES 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION 

The reactor protection system automatically initiates a reactor scram to: 

a. Preserve the integrity of the fuel cladding.  

b. Preserve the integrity of the reactor coolant system.  

c. Minimize the energy which must be adsorbed following a loss-of-coolant 
accident, and 

d. Prevent inadvertent criticality.  

This specification provides the limiting conditions for operation necessary 
to preserve the ability of the system to perform its intended function even 
during periods when instrument channels may be out of service because of main
tenance. When necessary, one channel may be made inoperable for brief intervals 
to conduct required surveillance.  

The reactor protection system ts made up of two indeDendent trip systems.  
There are usually four channels to monitor each parameter with two channels in 
each trip system. The outputs of the channels in a trip system are combined 
in a logic so that either channel will trip that trip system. The tripping of 
both trip systems will produce a reactor scram. The system meets the intent 
of IEEE-279 for nuclear power plant protection systems. The bases for the trip 
settings of the RPS are discussed in the bases for Specification 2.2.1.  

The measurement of response time at the specified frequencies provides 
assurance that the protective functions associated with each channel are com
pleted within the time limit assumed in the accident analysis. No credit was 
taken for those channels with response times indicated as not applicable.  
Response time may be demonstrated by any series of sequential, overlapping 
or total channel test measurement, provided such tests demonstrate the total 
channel response time as defined. Sensor response time verification may be 
demonstrated by either (1) inplace, onsite or offsite test measurements, or 
(2) utilizing replacement sensors with certified response times.
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