
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555 

December 24, 1991 

Docket Nos. 50-269, 50-270 
and 50-287 

LICENSEE: Duke Power Company 

FACILITY: Oconee Units 1, 2, and 3 

SUBJECT: SUMMARY OF MEETING WITH DUKE POWER COMPANY CONCERNING SHUTDOWN 
ELECTRICAL TECHNICAL SPECIFICATIONS AT OCONEE NUCLEAR STATION 
(TACS M82230, M82231, M82232) 

On December 9, 1991, the NRC staff met with representatives of Duke Power 
Company (DPC) to discuss proposed revisions to the Oconee Technical 
Specifications (TS) covering electrical system requirements, in particular, 
proposed specifications for requirements during shutdown conditions. DPC had 
requested the meeting in order to obtain feedback on their development effort, 
in light of the on-going effort by the NRC in the area of shutdown risk studies.  
A list of meeting attendees is provided as Enclosure 1 and copies of the slides 
and handouts used at the meeting are included as Enclosure 2.  

After opening remarks, the licensee made a brief presentation describing the Oconee 
electrical distribution system. After responding to questions concerning the 
system design, a description of each of the proposed shutdown electrical specifi
cations was provided. A discussion followed on details of various aspects of the 
proposed specifications. Significant areas of discussion included the basis for 
the selection of 2.5 hours to core uncovery as the threshold for the high risk 
shutdown risk area, identification of specific surveillance requirements to be 
performed to determine operability of components specified in action statements, 
interface of electrical specifications with refueling operations, and concerns on 
the need for stricter requirements when operating with one Main Feeder Bus 
inoperable. A discussion was also held on the significant difference in format 
of the proposed specification and the rest of the Oconee technical specifications 
and the possible affect on operator performance resulting from this difference.  
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At the conclusion of the meeting, the NRC staff commented that it appeared 
that DPC was generally proceeding appropriately in developing the proposed 
specifications. Also, since DPC indicated that the proposed specifications 
would not be ready for submittal to the NRC for several more months, the NRC 
guidelines for shutdown risk requirements may be available for guidance.  
Suggestions were also made on information to include in the formal submittal 
which would assist the NRC reviewer in evaluating the proposed changes.  
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ENCLOSURE 1 

LIST OF ATTENDEES 

MEETING ON PROPOSED ELECTRICAL TS REVISION 

Name Organization 

Len Wiens NRC/NRR/PDIH-3 
Robert J. Giardina NRC/NRR/OTSB 
Jim Knight NRR/DST/SELB 
Jim Lazevnick NRR/DST/SELB 
James A. Perry, Jr. Duke Power/Nuclear Services 
Jay R Bell NRC/DRIS/SIB 
Thomas D. Curtis Duke Power/Oconee 
David Deatherage Duke Power/CNS 
Mark E. Patrick Duke Power/Oconee 
Philip J. North Duke/Oconee 
Dhiaa Jamil Duke/Engineering 
Fred Burrows NRR/DST/SELB



ENCLOSURE 2 

December 9, 1991 

PROPOSED ELECTRICAL TECH SPECS DURING 
SHUTDOWN MODES 

Oconee Nuclear Station / NRC meeting 

PURPOSE 

To obtain informal NRC staff feedback on the Oconee 
plans for electrical tech specs in shutdown modes.  

AGENDA 

I. Introduction (Phil North) 

II. Overview of Oconee Electrical Power Systems 
(Dhiaa Jamil) 

III. Proposed Requirements for Shutdown Modes 
(Dave Deatherage) 

IV. Discussion (ALL)
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3.7.0 

3.7 ELECTRICAL POWER SYSTEMS 

TS 3.7.0 Entry into operational conditions (eg. HOT SHUTDOWN, COLD SHUTDOWN) specified in 
the Applicability shall not be made when the requirements of the TS are not met, [unless the 
associated ACTIONS for the operational condition to be entered permit continued operation in 
the specified condition for an unlimited period of time.]* 

This specification shall not prevent changes in the operational conditions specified in the 
Applicability which are required to comply with ACTIONS.  

Other exceptions to this specification are stated in the individual specifications. These 
exceptions allow entry into operational conditions in the Applicability when the associated 
ACTIONS to be entered allow operation for only a limited period of time.  

* As of November 27, 1991 there are no Required Actions which permit continued operation in a Condition 
for an unlimited period of time. If none of these situations arise in the final version of 3.7, the bracketed 
statement may be deleted.  

Oconee Units 1, 2, & 3 3.7-1 Draft November 27, 1991



AC Sources - Operating 
3.7.1 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.1 AC Sources - Operating 

TS 3.7.1 The following AC electrical power sources shall be OPERABLE: 

1. One underground emergency power path from one Keowee Hydro Unit through the S 
breakers, and 

2. One overhead emergency power path from the other Keowee Hydro Unit through the 
E breakers, and 

3. Two offsite sources on separate towers connected to the 230 kV switchyard.  

APPLICABILITY: Above COLD SHUTDOWN 

--------------------- --------- NOTE-- ---- ---------------

TS 3.7.0 does not apply when a Lee gas turbine is energizing the 
standby busses as required by Conditions E, F, or G.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Offsite sources and overhead A. 1 Demonstrate one Keowee Hydro ------ NOTE
emergency power path Unit can energize two standby May be performed 
inoperable due to inoperable buses through the underground during preceding 12 
startup transformer. feeder. hour period.  

1 hour 

AND 

Once per 12 hours 
AND thereafter.  

A.2 Share another Unit's startup 12 hours 
transformer.  

AND 
(continued) 

Oconee Units 1, 2, & 3 3.7-2 Draft November 27, 1991



AC Sources - Operating 
3.7.1 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. A.3.1 Restore startup transformer to 36 hours 
OPERABLE status.  

OR 

A.3.2 Designate shared startup 36 hours 
transformer to one Unit.  

B. Startup transformer designated B. 1 Be in HOT SHUTDOWN 12 hours 
to another Unit.  

AND 
OR 

B.2 Be in COLD SHUTDOWN 36 hours 
Required Actions and 
associated Completion Times 
not met for Condition A.  

C. One emergency power path C. 1 Demonstrate the remaining --- NOTE-
inoperable due to reasons other emergency power path May be performed 
than an inoperable startup OPERABLE. during preceding 12 
transformer (Condition A). hour period.  

1 hour 
AND 

AND 

Once per 12 hours 
thereafter unless two 
standby buses are 
energized by a Lee 
gas turbine.  

C.2 Restore emergency power path to 72 hours from 
OPERABLE status. discovery.  

(continued) 

Oconee Units 1, 2, & 3 3.7-3 Draft November 27, 1991



AC Sources - Operating 
3.7.1 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Both emergency power paths D.1 Declare associated main feeder Immediately 
inoperable due to one bus inoperable.  
inoperable E breaker and one 
inoperable S breaker on the 
same main feeder bus.  

E. Both emergency power paths E. 1 Energize two standby buses by a 1 hour 
inoperable due to reasons other Lee gas turbine.  
than one inoperable main feeder AND 
bus (Condition D).  

1 hour from 
subsequent discovery 
of deenergized 

AND standby busses 

E.2.1 Determine operability status of: 1 hour 
Two offsite sources (TS 3.7.1), 
AC Distribution (TS 3.7.2), 
EPSL (TSs 3.7.3-5, and 3.7.7), 
Vital I&C DC (TS 3.7.8), 
Switchyard DC (TS 3.7.9), and 
AC Vital Distr. (TS 3.7.10).  

AND 

E.2.2 Restore inoperable components 4 hours from 
listed in E.2.1 to OPERABLE discovery of 
status. inoperable component.  

AND 

E.3 Restore one emergency power 60 hours 
path to OPERABLE status.  

AND 

E.4 Restore initial inoperable 72 hours from 
emergency power path to discovery of initial 
OPERABLE status. inoperable power path 

(continued) 

Oconee Units 1, 2, & 3 3.7-4 Draft November 27, 1991



AC Sources - Operating 
3.7.1 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

F. Required offsite sources F. 1 Energize two standby buses by a 1 hour 
inoperable due to reasons other Lee gas turbine.  
than an inoperable startup AND 
transformer (Condition A).  

1 hour from 
subsequent discovery 
of deenergized 

AND standby busses.  

F.2.1 Determine operability status of: 1 hour 
two emergency power paths 
(TS 3.7.1), 
AC Distribution (TS 3.7.2), 
EPSL (TSs 3.7.3-3.7.7), 
Vital I&C DC (TS 3.7.8), 
Switchyard DC (TS 3.7.9), and 
AC Vital Distr. (TS 3.7.10).  

AND 

F.2.2 Restore inoperable components 4 hours from 
listed in F.2.1 to OPERABLE discovery of 
status. inoperable component 

AND 

F.3 Restore required offsite sources to 24 hours 
OPERABLE status.  

(continued) 

Oconee Units 1, 2, & 3 3.7-5 Draft November 27, 1991



AC Sources - Operating 
3.7.1 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

G. Keowee Hydro Unit or Keowee---------- NOTES ----
Main Step-up transformer 1. Generation to the system grid 
inoperable > 72 hours. prohibited except for test.  

2. The OPERABLE Keowee Hydro 
Unit may be made inoperable for 
12 hours if required to restore 
both Keowee Hydro Units to 
OPERABLE status.  

G. 1 Energize two standby buses by a Prerequisite 
Lee gas turbine.  

AND 

1 hour from 
subsequent discovery 
of deenergized 

AND standby busses.  

G.2.1 Determine operability status of: Prerequisite 
two offsite sources and 
underground emergency power 
path (TS 3.7.1), 
AC Distribution (TS 3.7.2), 
EPSL (TSs 3.7.3-3.7.7), 
Vital I&C DC (TS 3.7.8), 
Switchyard DC (TS 3.7.9), and 
AC Vital Distr. (TS 3.7.10).  

AND 

G.2.2 Restore inoperable components 4 hours from 
required by G.2.1 to discovery of 
OPERABLE status. inoperable component 

AND 

(continued) 

Oconee Units 1, 2, & 3 3.7-6 Draft November 27, 1991



AC Sources - Operating 
3.7.1 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

G. G.3 Demonstrate underground Once per 7 days 
emergency power path is 
OPERABLE.  

AND 

G.4 Restore Keowee Main Step-up 28 days 
transformer to OPERABLE status.  

AND 

G.5 Restore Keowee Hydro Unit to 42 days in a 3 year 
OPERABLE status. period.  

H. Required Actions and H. 1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
for Conditions C through G not AND 
met.  

H.2 Be in COLD SHUTDOWN 84 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.1.1 Perform SRs 3.7.8.1, 3.7.8.4, 3.7.8.5, and 3.7.8.6 for the As specified in the 
Keowee batteries, applicable SRs 

SR 3.7.1.2 Demonstrate each Keowee Hydro Unit can: Monthly 
1) Be auto-started; 
2) Energize the underground emergency power path and both 

standby buses; 
3) Synchronize with the Yellow bus.  

(continued) 

Oconee Units 1, 2, & 3 3.7-7 Draft November 27, 1991



AC Sources - Operating 
3.7.1 

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.7.1.3 Demonstrate the S and E breakers are OPERABLE by full cycling. Monthly 

SR 3.7.1.4 Verify OPERABILITY of the Keowee underground feeder breaker Monthly 
interlock.  

SR 3.7.1.5 Demonstrate the dedicated 100kV line is OPERABLE by Annually 
energizing both standby buses by a Lee gas turbine.  

SR 3.7.1.6 Demonstrate a Lee gas turbine can be started, placed on the system Annually 
grid, and supply the equivalent of a single Unit's maximum 
safeguard loads and two Unit's HOT SHUTDOWN loads within 
one hour.  

SR 3.7.1.7 Demonstrate each Keowee Hydro Unit can: Annually 
1) Emergency start from each control room; 
2) Attain rated speed and voltage within 23 seconds of an 

emergency start initiate; 
3) Be synchronized to the grid and loaded at the maximum 

practical rate to a value equivalent to one Unit's safeguard 
loads plus two Unit's HOT SHUTDOWN loads.  

SR 3.7.1.8 1) Verify any 2 of 3 undervoltage inputs will provide Refueling 
undervoltage permissive; 

2) Verify associated time delay relays actuate as required; 
3) Verify any single channel, single Unit, ES signal will provide 

permissive to undervoltage logic for system actuation.  

SR 3.7.1.9 Perform an automatic transfer of the Main Feeder Busses to the Refueling 
Startup Transformer, Standby Busses, and retransfer to the Startup 
Transformers.  

Oconee Units 1, 2, & 3 3.7-8 Draft November 27, 1991



AC Distribution - Operating 
3.7.2 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.2 AC Distribution - Operating 

TS 3.7.2 AC distribution shall be OPERABLE as follows: 

1. Two energized main feeder busses each connected to 2 ES power system strings, 
and 

2. Three energized ES power system strings.  

APPLICABILITY: Above COLD SHUTDOWN 

-------------------- ----------------
Conditions may be entered concurrently 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One main feeder bus A. 1 Restore main feeder bus to 24 hours 

inoperable. OPERABLE status.  

B. One ES Power System String B.I Connect associated load center to 24 hours 
inoperable due to inoperable load center 2X11 or 2X1A.  
1X8, IX9, 3X8, or 3X9 load 
center transformer. AND 

7 days 
B.2 Restore ES Power System String 

to OPERABLE status.  

C. One ES Power System String C. 1 Restore ES Power System String 24 hours 
inoperable due to reasons other to OPERABLE status.  
than Condition B.  

D. Required Actions and D.1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met. AND 

D.2 Be in COLD SHUTDOWN 84 hours 

Oconee Units 1, 2, & 3 3.7-9. Draft November 27, 1991



AC Distribution - Operating 
3.7.2 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.2.1 Verify correct breaker alignment and indicated power availability. 7 days 

Oconee Units 1, 2, & 3 3.7-10 Draft November 27, 1991



EPSL Automatic Transfer Functions 
3.7.3 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.3 Emergency Power Switching Logic (EPSL) Automatic Transfer Functions 

TS 3.7.3 The following EPSL automatic transfer functions shall be OPERABLE: 
1. Channel A and B of Load Shed/Transfer to Standby; 
2. Channel A and B of Retransfer to Startup.  

APPLICABILITY: Above COLD SHUTDOWN 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Channel A of one or both A. 1 Restore channel to OPERABLE 24 hours 
functions inoperable status.  

OR 

Channel B of one or both 
functions inoperable 

B. Required Actions and B. 1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met. AND 

B.2 Be in COLD SHUTDOWN 84 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.3.1 Perform SR 3.7.1.9 (EPSL functional test) As specified in 
applicable SR.  

Oconee Units 1, 2, & 3 3.7-11 Draft November 27, 1991



EPSL Voltage Sensing Circuits 
3.7.4 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.4 Emergency Power Switching Logic (EPSL) Voltage Sensing Circuits 

TS 3.7.4 Three channels of each of the following EPSL voltage sensing circuits shall be OPERABLE: 
1. Startup Source; 
2. Standby Bus 1; 
3. Standby Bus 2; 
4. Normal Source.  

----- -NOTE 
If both N breakers are open, Normal Source voltage sensing is not required.  

APPLICABILITY: Above COLD SHUTDOWN 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One channel of one or more A.1 Restore channel to OPERABLE 24 hours 
circuits inoperable. status.  

B. Required Actions and B. 1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met. AND 

B.2 Be in COLD SHUTDOWN 84 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.4.1 Perform a CHANNEL TEST Refueling 

Oconee Units 1, 2, & 3 3.7-12 Draft November 27, 1991



EPSL N and SL Breakers 
3.7.5 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.5 Emergency Power Switching Logic (EPSL) N and SL Breakers 

TS 3.7.5 Two trip coils for each N breaker and SL breaker shall be OPERABLE.  

APPLICABILITY: Above COLD SHUTDOWN when breaker is closed.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One trip coil inoperable on one A. 1 Restore trip coil to OPERABLE 24 hours 
or more breakers. status.  

B. Required Actions and B. 1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met. AND 

B.2 Be in COLD SHUTDOWN 84 hours 

a 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.5.1 Perform a breaker exercise. Monthly 

Oconee Units 1, 2, & 3 3.7-13 Draft November 27, 1991



EPSL Keowee Emergency Start Function 
3.7.6 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.6 Emergency Power Switching Logic (EPSL) Keowee Emergency Start Function 

TS 3.7.6 Two channels of the EPSL Keowee Emergency Start Function shall be OPERABLE.  

APPLICABILITY: Above COLD SHUTDOWN 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One channel inoperable A. 1 Restore channel to OPERABLE 72 hours 
status.  

B. Required Actions and B. 1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
for Condition A not met. AND 

B.2 Be in COLD SHUTDOWN 84 hours 

C. Two channels inoperable C.1 Declare both Keowee Hydro Units Immediately 
inoperable 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.6.1 Perform SR 3.7.1.7 (Keowee emergency start) As specified in 
applicable SR.  

Oconee Units 1, 2, & 3 3.7-14 Draft November 27, 1991



EPSL Degraded Grid Voltage Protection 
3.7.7 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.7 Emergency Power Switching Logic (EPSL) Deraded Grid Voltage Protection 

TS 3.7.7 The following channels of EPSL Degraded Grid Voltage Protection shall be OPERABLE: 
1. Three Switchyard Degraded Grid Voltage Sensing Relays; 
2. Two channels of Switchyard Degraded Grid Voltage Protection Actuation Logic.  

APPLICABILITY: Above COLD SHUTDOWN 
-------------- NOTE--- ---

Conditions may be entered concurrently 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One voltage sensing relay A. 1 Restore voltage sensing relay to 24 hours 
inoperable. OPERABLE status.  

B. One channel of actuation logic B. 1 Restore channel to OPERABLE 24 hours 

inoperable. status.  

C. Two or more voltage sensing C.1 Restore two Voltage sensing relays 12 hours 

relays inoperable and one actuation logic channel to 
OPERABLE status.  

OR 

Two actuation logic channels 
inoperable.  

D. Required Actions and D.1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met. AND 

D.2 Be in COLD SHUTDOWN 84 hours 

Oconee Units 1, 2, & 3 3.7-15 Draft November 27, 1991



EPSL Degraded Grid Voltage Protection 
3.7.7 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.7.1 Perform SR 3.7.1.8 As specified in 
applicable SR 

Oconee Units 1, 2, & 3 3.7-16 Draft November 27, 1991



Vital I&C DC Sources and Distribution 
3.7.8 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.8 Vital I&C DC Sources and Distribution 

TS 3.7.8 1. Four 125 VDC I&C panelboards (DIA, DIB, DIC, DID) shall be OPERABLE. No 
single battery may be the only battery aligned to more than one panelboard.  

2. For Unit 2 and for Unit 3 , 1DIC and IDID shall be OPERABLE. No single battery 
shall be the only battery aligned to IDIC and IDID.  

3. The following 125 VDC Vital I&C Sources (battery, charger, distribution center) shall 
be OPERABLE: 
a. For two or three Units, five of six sources; 
b. For Unit 1, three of the following four sources iCA, ICB, 2CA, 2CB; 
c. For Unit 2, three of the following four sources 2CA, 2CB, 3CA, 3CB; 
d. For Unit 3, three of the following four sources 3CA, 3CB, ICA, ICB.  

APPLICABILITY: Above COLD SHUTDOWN 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One panelboard inoperable A. 1 Restore panelboard to 24 hours 
OPERABLE status.  

B. Single battery providing the B. 1 Power panelboards such that no 24 hours 
only power source for two single battery is providing the only 
panelboards power source for more than one 

panelboard.  
OR 

Panelboards isolated from 
backup Unit.  

(continued) 

Oconee Units 1, 2, & 3 3.7-17 Draft November 27, 1991



Vital I&C DC Sources and Distribution 
3.7.8 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One required battery inoperable C. 1 Restore battery to OPERABLE 72 hours 
to perform equalizer charge status 
following the performance test 
or SR 3.7.8.4 (service test).  

D. One required DC source D. 1 Restore DC source to OPERABLE 24 hours 
inoperable due to reasons other status.  
than Condition C.  

E. Required Actions and E. 1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met for Conditions A AND 
through D.  

E.2 Be in COLD SHUTDOWN 84 hours 

---------------- NOTE------------------- F.1 Power IDIC and IDID such that 24 hours 
This Condition applies concurrently no single battery is providing the 
to Units 1, 2, and 3. only power source.  

F. Single battery providing the 
only power source for IDIC 
and 1DID.  

---------------- NOTE------------------ G.1 Be in HOT SHUTDOWN 12 hours 
This Condition applies concurrently 
to Units 1, 2, and 3. AND 

G. Required Actions and G.2 Be in COLD SHUTDOWN 84 hours 
associated Completion Times 
not met for Condition F.  

Oconee Units 1, 2, & 3 3.7-18 Draft November 27, 1991



Vital I&C DC Sources and Distribution 
3.7.8 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.8.1 Verify battery float voltage > 125 VDC Weekly 

SR 3.7.8.2 Demonstrate individual I&C diode monitors are OPERABLE by Monthly 
imposing a simulated diode failure signal.  

SR 3.7.8.3 Measure peak inverse voltage capability of each I&C auctioneering 6 Months 
diode.  

SR 3.7.8.4 Demonstrate battery capacity is adequate to supply and maintain in Annually 
OPERABLE status the required emergency loads for the design 
duty cycle when the battery is subjected to a battery service test.  

SR 3.7.8.5 Verify cells, end cell plates, and battery racks show no visual Annually 
indication of structural damage or degradation.  

SR 3.7.8.6 Verify cell to cell and terminal connections are clean, tight, and Annually 
coated with anit-corrosion grease.  

Oconee Units 1, 2, & 3 3.7-19 Draft November 27, 1991



Switchyard DC Sources and Distribution 
3.7.9 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.9 230 kV Switchyard DC Sources and Distribution 

TS 3.7.9 1. Two DC distribution centers (SY-DC1, SY-DC2) and their associated DC 
panelboards (DYA, DYB, and DYC; DYE, DYF, and DYG) shall be OPERABLE.  

2. Two DC Sources (battery, charger) shall be OPERABLE.  

APPLICABILITY: Above COLD SHUTDOWN 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One distribution center A. 1 Restore distribution center and 24 hours 
inoperable, associated panelboards to 

OPERABLE status.  
OR 

Any single panelboard 
inoperable 

OR 

Any combination of required 
panelboards inoperable except: 

DYA and-DYE; 
DYB and DYF; or 
DYC and DYG.  

B. One required battery inoperable B. 1 Restore battery to OPERABLE 72 hours 
for equalizer charge following status 
the performance test or SR 
3.7.8.4 (service test).  
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Switchyard DC Sources and Distribution 
3.7.9 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One DC source inoperable due C. 1 Restore DC source to OPERABLE 24 hours 
to reasons other than Condition status.  
B.  

D. Required Actions and D.1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met. AND 

D.2 Be in COLD SHUTDOWN 84 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.9.1 Perform SRs 3.7.8.1, 3.7.8.4, 3.7.8.5, and 3.7.8.6 for 230 kV As specified in 
switchyard batteries. applicable SRs 
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3.7.10 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.10 AC Vital Distribution - Operating 

TS 3.7.10 Four 120 VAC vital instrumentation power panelboards (KVIA, KVIB, KVIC, and KVID) 
and associated static inverters shall be OPERABLE.  

APPLICABILITY: Above COLD SHUTDOWN 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. KVIA or KVIB inoperable due A. 1 Connect panelboard to regulated 4 hours 
to inoperable inverter. panelboard KRA.  

AND 

A.2 Verify panelboard is energized. Once per 24 hours 

* AND 

A.3 Restore panelboard to 7 days 
OPERABLE status 

B. KVIA or KVIB inoperable due B. 1 Restore panelboard to 4 hours 
to reasons other than Condition OPERABLE status.  
A.  

C. KVIC or KVID inoperable due C.1 Connect panelboard to regulated 24 hours 
to inoperable inverter. panelboard KRA.  

AND 

C.2 Verify panelboard is energized. Once per 24 hours 

AND 

C.3 Restore panelboard to 7 days 
OPERABLE status 

(continued) 
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AC Vital Distribution - Operating 
3.7.10 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. KVIC or KVID inoperable due D. 1 Restore panelboard to 24 hours 
to reasons other than Condition OPERABLE status 
C.  

E. Required Actions and E. 1 Be in HOT SHUTDOWN 12 hours 
associated Completion Times 
not met. AND 

E.2 Be in COLD SHUTDOWN 84 hours.  

F. Two or more panelboards F.1 Enter TS 3.0 Immediately 
inoperable.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.10.1 Verify correct inverter voltage, AC line Weekly 
synchronization/frequency, and alignment.  
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Battery Cell Parameters 
3.7.11 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.11 Battery Cell Parameters 

TS 3.7.11 Battery cell parameters shall be within specified limits.  

APPLICABILITY: When associated DC sources are required OPERABLE.  
------------------- NOTE--------------
Conditions may be entered concurrently 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Electrolyte level below top of A. 1 Declare associated DC source Immediately 
cell plates. inoperable.  

B. Battery cell float voltage B. 1 Declare associated DC source Immediately 
< 2.07 volts. inoperable.  

C. Electrolyte temperature < 60 F C. 1 Declare associated DC source Immediately 
inoperable.  

D. Electrolyte level < minimum D. 1 Restore electrolyte level to within 90 days 
or > maximum level indication limits.  
marks.  

E. Battery cell float voltage E. 1 Restore cell float voltage to within 90 days 
< 2.13 volts and > 2.07 limits.  
volts.  

F. Electrolyte specific gravity F. 1 Restore specific gravity to within 90 days 
< 1.200. limits.  

G. Electrolyte specific gravity > G. 1 Restore specific gravity to within 90 days 
0.010 below the average limits.  
specific gravity of all cells 
measured.  

(continued) 
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Battery Cell Parameters 
3.7.11 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. More than two cells jumpered H. 1 Declare associated DC source Immediately 
in one battery. inoperable 

OR 

Required Actions and 
associated Completion Times 
not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.11.1 Verify pilot cell float voltage > 2.13 VDC Weekly 

SR 3.7.11.2 Verify pilot cell specific gravity > 1.200 when corrected to Weekly 
77oF and full electrolyte level.  

SR 3.7.11.3 Verify pilot cell electrolyte level within limits Weekly 

SR 3.7.11.4 Verify each cell float voltage > 2.13 VDC. Quarterly 

SR 3.7.11.5 Verify each cell specific gravity 1.200 when corrected to Quarterly 
77oF and full electrolyte level.  

SR 3.7.11.6 Verify each cell electrolyte level within limits. Quarterly 

SR 3.7.11.7 Verify temperature of every sixth connected cell within limits. Quarterly 

SR 3.7.11.8 Verify electrolyte specific gravity < 0.010 below average Quarterly 
specific gravity of all cells measured.  
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AC Sources- Shutdown/High Decay Heat/Reduced Inventory 
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3.7 ELECTRICAL POWER SYSTEMS 

3.7.12 AC Sources - Shutdown/High Decay Heat/Reduced Inventory 

TS 3.7.12 AC sources shall be OPERABLE as follows: 

1. One energized transformer, supplying power to both main feeder busses; and 

2. Two backup transformers, each capable of supplying power to both main feeder 
busses, within 15 minutes (either automatically or manually from the Control Room).  

APPLICABILITY: COLD SHUTDOWN with decay heat level and RCS inventory such that there would 
be < 2.5 hours to core uncovery after loss of power for decay heat removal.  

REFUELING SHUTDOWN with decay heat level and RCS inventory such that there 
would be < 2.5 hours to core uncovery after loss of power for decay heat 
removal.  

----------------- NOTE-----------------
Provisions of TS 3.0 do not apply 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Transformer supplying main A.1 Restore an energized transformer 15 minutes 
feeder busses deenergized. supplying both main feeder buses 

B. One or more backup B. 1 Restore both backup transformers 6 hours 
transformers inoperable. to OPERABLE status.  

C. Required Actions and C. 1 Initiate action to establish 1 hour 
associated Completion Times conditions such that there would 
not met. be > 2.5 hours to core uncovery 

after loss of power for decay heat 
removal.  
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AC Sources- Shutdown/High Decay Heat/Reduced Inventory 
3.7.12 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.12.1 Verify backup transformers available. 12 hours 
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AC Sources- Shutdown 
3.7.13 

3.7 ELECTRICAL POWER SYSTEMS 

3.7.13 AC Sources - Shutdown 

TS 3.7.13 AC sources shall be OPERABLE as follows: 

1. One energized transformer, supplying power to one main feeder bus; and 

2. A second transformer,capable of supplying power to an OPERABLE main feeder bus, 
within 15 minutes (either automatically or manually from the Control Room).  

APPLICABILITY: COLD SHUTDOWN with decay heat level and RCS inventory such that there would 
be > 2.5 hours to core uncovery after loss of power for decay heat removal 

REFUELING SHUTDOWN with decay heat level and RCS inventory such that there 
would be > 2.5 hours to core uncovery after loss of power for decay heat 
removal.  

----------------- NOTE-----------------
Provisions of TS 3.0 do not apply 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Transformer supplying main A. 1 Restore an energized transformer 15 minutes 
feeder bus deenergized. supplying main feeder bus 

B. Backup transformer inoperable. B. 1 Restore backup transformer to 12 hours 
OPERABLE status.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.13.1 Verify backup transformers available. 12 hours 
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3.7 ELECTRICAL POWER SYSTEMS 

3.7.14 AC Distribution - Shutdown/High Decay Heat/Reduced Inventory 

TS 3.7.14 AC distribution shall be OPERABLE as follows: 

1. Two main feeder busses energized and connected to two or more 4kV switchgear 
busses; and 

2. Two of the three 4kV switchgear busses (TC, TD, TE) energized.  

APPLICABILITY: COLD SHUTDOWN with decay heat level and RCS inventory such that there would 

be < 2.5 hours to core uncovery after loss of power for decay heat removal.  
REFUELING SHUTDOWN with decay heat level and RCS inventory such that there 

would be < 2.5 hours to core uncovery after loss of power for decay heat 
removal.  

----------------------- NOTES ---------------------
1. Provisions of TS 3.0 are not applicable 
2. Conditions may be entered concurrently 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. One main feeder bus A. 1 Restore main feeder bus to 24 hours 

inoperable. OPERABLE status.  

B. One of the required 4kV B. 1 Restore 4kV switchgear to 24 hours 

switchgear busses inoperable. OPERABLE status.  

C. Required Actions and C. 1 Initiate action to establish 1 hour 

associated Completion Times conditions such that there would 
for Conditions A or B not met. be > 2.5 hours to core uncovery 

after loss of power for decay heat 
removal.  

D. Two main feeder busses D. 1 Restore one main feeder bus to 15 minutes 

inoperable. OPERABLE status.  

E. Both required 4KV switchgear E.1 Restore one 4KV switchgear to 15 minutes 

busses inoperable. OPERABLE status.  
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AC Distribution - Shutdown/High Decay Heat/Reduced Inventory 
3.7.14 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.14.1 Verify two main feeder busses are energized and connected to 12 hours 
two or more 4kV busses.  

0 
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3.7 ELECTRICAL POWER SYSTEMS 

3.7.15 AC Distribution - Shutdown 

TS 3.7.15 AC distribution shall be OPERABLE as follows: 

1. One main feeder bus energized; and 

2. Two of the three 4160 switchgear busses (TC, TD, TE) energized.  

APPLICABILITY: COLD SHUTDOWN with decay heat level and RCS inventory such that there would 
be > 2.5 hours to core uncovery after loss of power for decay heat removal 

REFUELING SHUTDOWN with decay heat level and RCS inventory such that there 
would be > 2.5 hours to core uncovery after loss of power for decay heat 
removal.  

--------- ------- NOTES -----------------

1. Provisions of TS 3.0 are not applicable 
2. Conditions may be entered concurrently 
------------------ ----- -- - --- - - ------ ----

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Two main feeder busses A.1 Restore one main feeder bus to 15 minutes 

inoperable. OPERABLE status.  

B. One of the required 4kV B. 1 Restore one 4kV switchgear to 24 hours 

switchgear busses inoperable. OPERABLE status.  

C. Both of the required 4kV C. 1 Restore one 4kV switchgear to 15 minutes 

switchgear busses inoperable. OPERABLE status.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.15.1 Verify one main feeder bus is energizing two or more 4kV 12 hours 
busses.  
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3.7 ELECTRICAL POWER SYSTEMS 

3.7.16 Vital I&C DC Sources and Distribution - Shutdown/High Decay Heat/Reduced Inventory 

TS 3.7.16 1. Four 125 VDC I&C panelboards (DIA, DIB, DIC, DID) shall be OPERABLE. No 

single battery may be the only battery aligned to more than one panelboard.  
-------------- - NOTE ------ -------- ----

For operating Units, IDIC and 1DID must still meet the requirements of TS 3.7.8.  

2. The following 125 VDC Vital I&C Sources (battery, charger, distribution center) shall 
be OPERABLE: 
a. For Unit 1 three of the following four sources ICA, ICB, 2CA, 2CB; 
b. For Unit 2 three of the following four sources 2CA, 2CB, 3CA, 3CB; 
c. For Unit 3 three of the following four sources 3CA, 3CB, ICA, 1CB.  

APPLICABILITY: COLD SHUTDOWN with decay heat level and RCS inventory such that there would 
be < 2.5 hours to core uncovery after loss of power for decay heat removal 

REFUELING SHUTDOWN with decay heat level and RCS inventory such that there 
would be < 2.5 hours to core uncovery after loss of power for decay heat 
removal.  

------------------ NOTE-------------
Provisions of TS 3.0 do not apply 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One panelboard inoperable A. 1 Restore panelboard to 24 hours 
OPERABLE status.  

(continued) 
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Vital I&C DC Sources and Distribution - Shutdown/High Decay Heat/Reduced Inventory 
3.7.16 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Single battery providing the B. 1 Power panelboards such that no 24 hours 
only power source for two single battery is providing the only 
panelboards power source for more than one 

panelboard.  
OR 

Panelboards isolated from 
backup Unit.  

C. One required DC source C. 1 Restore DC source to OPERABLE 24 hours 
inoperable. status.  

D. Required Actions and D. 1 Initiate action to establish 1 hour 
associated Completion Times conditions such that there would 
not met. be > 2.5 hours to core uncovery 

after loss of power for decay heat 
removal.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.16.1 Perform SRs 3.7.8.1 through 3.7.8.6 As required by 
applicable SRs 
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3.7 ELECTRICAL POWER SYSTEMS 

3.7.17 Vital I&C DC Sources and Distribution - Shutdown 

TS 3.7.17 1. Three 125 VDC I&C panelboards (DIA, DIB, DIC, DID) shall be OPERABLE.  
-------------------------------------- NOTE------- --------

For operating Units, IDIC and 1DID must still meet the requirements of TS 3.7.8.  
------------------------------------------------------ - ------

2. The following 125 VDC Vital I&C Sources (battery, charger, distribution center) shall 
be OPERABLE: 
a. For Unit 1, one of the following two sources 1CA, ICB; 
b. For Unit 2, one of the following two sources 2CA, 2CB; 
c. For Unit 3, one of the following two sources 3CA, 3CB.  

APPLICABILITY: COLD SHUTDOWN with decay heat level and RCS inventory such that there would 
be > 2.5 hours to core uncovery after loss of power for decay heat removal.  

REFUELING SHUTDOWN with decay heat level and RCS inventory such that there 
would be > 2.5 hours to core uncovery after loss of power for decay heat 
removal.  

----------------- NOTE-----------------
Provisions of TS 3.0 do not apply 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required panelboard A. 1 Restore panelboard to 12 hours 
inoperable. OPERABLE status.  

B. One required DC source B. 1 Restore DC source to OPERABLE 24 hours 
inoperable. status.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.17.1 Perform SRs 3.7.8.1 through 3.7.8.6. As required by 
applicable SRs 
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AC Sources - Operating 
B 3.7.1 

. 3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.1 AC Sources - Operating 

BASES 

BACKGROUND The AC Power System consists of the offsite power sources (preferred power) and the 
onsite standby power sources (Keowee Hydro Units). This system is designed to 
supply the required ESF loads of one unit and safe shutdown loads of the other two 
units and is so arranged that no single failure can disable enough loads to jeopardize 
plant safety. In accordance with proposed AEC general design criterion 39, the 
design of the AC Power System provides independence and redundancy to ensure an 
available source of power to the ESF systems (FSAR 3.1.39). The Keowee Hydro 
turbine generators are powered through a common penstock by water taken from Lake 
Keowee. The use of a common penstock is justified on the basis of past hydro plant 
experience of the Duke Power Company (since 1919) which indicates that the 
cumulative need to dewater the penstock can be expected to be limited to about one 
day a year, principally for inspection, plus perhaps four days every tenth year.  

The preferred power source is provided from offsite power to the red or yellow bus in 
the 230kV switchyard to the units startup transformer and the E breakers. The two 
emergency power paths are the overhead path and the underground path. The 
underground emergency power path is from one Keowee Hydro Unit through the S 
breakers. The overhead emergency power path is from the other Keowee Hydro Unit 
through the E breakers. The standby buses can also receive power from a combustion 
turbine generator at the Lee Steam Station through a dedicated 100KV transmission 
line, transformer CT5, and both SL breakers. The 100kV transmission line is 
electrically separated from the system grid and offsite loads. This source is required 
to be OPERABLE only when specified in TS 3.7.1 Conditions E, F, or G and is 
considered to be an onsite power source in this mode of operation. The standby buses 
may also receive power from the Central switchyard (pending modification to provide 
degraded grid protection).  

The 4KV auxiliaries of two units in HOT SHUTDOWN plus the auxiliaries of the 
one unit with a LOCA require a total AC power capacity as shown in FSAR Table 
8.1-1.  

(continued) 
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AC Sources - Operating 
B 3.7.1 

BASES (continued) 

BACKGROUND The continuous AC power capacity available from the on-site power systems 
(continued) is: 

Source Capacity 

Underground emergency power path 22.4 MVA 
(limited by transformer CT4) 

Overhead emergency power path 30 MVA 
(limited by transformer CTI, CT2, or CT3) 

Offsite sources from 230 kV switchyard 30 MVA 
(limited by transformer CTI, CT2, or CT3) 

Backup 100 kV transmission line from Lee Station 22.4 MVA 
Gas Turbine Generator (limited by transformer CT5) 

Thus, the minimum available capacity from any one of the multiple sources of AC 
power, 22.4MVA, is adequate.  

APPLICABLE The initial conditions of design basis transient and accident analyses in the FSAR 
SAFETY Chapter (6), Engineered Safeguard, and (15), Accident Analyses, assume all ESF 
ANALYSES systems are OPERABLE. The AC power system is designed to provide sufficient 

capacity, capability, redundancy and reliability to ensure the availability of necessary 
power to ESF systems so that the fuel, reactor coolant system and containment design 
limits are not exceeded. These limits are discussed in more detail in the Bases for 
other TS's.  

In general, the safety analysis considered offsite power to be available to engineered 
safeguards equipment following event initiation. The offsite power is not considered 
to be safety-related. A loss of offsite power (LOOP) alone is an analyzed event, since 
it presents a challenge to the plant's safety features and would result in a total loss of 
AC power if the standby emergency sources failed to start.  

Consistent with the accident analysis assumptions of a loss of offsite power and a 

single failure of one onsite emergency power path, two of the onsite emergency power 
sources are required to be OPERABLE.  

AC Sources - Operating is a system that is part of the primary success path and 
functions to mitigate a DBA or transient that presents a challenge to the integrity of a 
fission product barrier. As such, AC Sources - Operating satisfies the requirements of 
Selection Criterion 3 of the NRC Interim Policy Statement (Reference 1).  
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AC Sources - Operating 
B 3.7.1 

BASES (continued) 

TS Two physically independent offsite power sources, and the two independent onsite 
emergency power sources ensure the availability of the required power to shutdown 
the reactor and maintain it in a safe shutdown condition after an anticipated 
operational occurrence or a postulated design basis accident (DBA). 

Overhead Emergency Power Path 
Either of the following combinations provide an acceptable overhead emergency 
power path. Other acceptable alignments are provided within the Design Basis 
Document (Ref. 4) 

IA) Keowee Unit 1 generator, 1B) Keowee Unit 2 generator, 
2A) Keowee ACB 1,* 2B) Keowee ACB 2,* 
3A) Keowee auxiliary 3B) Keowee auxiliary 

transformer 1X, Keowee transformer 2X, Keowee 
ACB 5, Keowee Load ACB 6, Keowee Load 
Center 1X, Center 2X, 

4A) Keowee MCC LXS, 4B) Keowee MCC 2XS, 
5A) Keowee Panelboard KA, 5B) Keowee panelboard KB, 
6A) Keowee Battery #1, 6B) Keowee Battery #2, 

Charger #1, and Charger #2, and 
Distribution center 1DA Distribution Center 2DA 

7) Keowee main step up transformer, 
8) PCB9,* 
9) The yellow bus, 
10 A unit startup transformer and associated yellow bus tie PCB 

(CT1 - PCB18, CT2 - PCB27, CT3 -PCB30), and 
11) Both E breakers.  

* Enabled by one channel of Switchyard Isolate Complete.  

(continued) 
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AC Sources - Operating 
B 3.7.1 

BASES (continued) 

TS (continued) Underground Emergency Power Path 
Either of the following combinations provide an acceptable underground emergency 

power path. Other acceptable alignments are provided within the Design Basis 
Document (Ref. 4).  

IA) Keowee Unit 1 generator, 1B) Keowee Unit 2 generator, 
2A) Keowee ACB 3, 2B) Keowee ACB 4, 
3A) Keowee auxiliary 3B) Keowee auxiliary 

transformer CX capable transformer CX capable 
of feeding Keowee Load of feeding Keowee Load 
Center IX through ACB Center 2X through ACB 

7, 8, 
4A) Keowee MCC 1XS, 4B) Keowee MCC 2XS, 
5A) Keowee Panelboard KA, 5B) Keowee panelboard KB, 

6A) Keowee Battery #1, 6B) Keowee Battery #2, 
Charger #1, and Charger #2, and 
Distribution center IDA Distribution Center 2DA 

7) The underground feeder, 
8) Transformer CT4, 
9) Both SK breakers, 
10) Both standby buses, and 
I1) Both S breakers 

Offsite Sources 
The two offsite sources are required to be "physically independent" (separate towers) 

prior to entering the 230kV switchyard. Once the 230 kV lines enter the switchyard, 
an electrical pathway must exist through closed PCBs and disconnects such that both 

sources are connected to and energizing the Unit's startup transformer. Once within 

the boundary of the switchyard the electrical pathway may be the same for both 

independent offsite sources. In addition, at least one E breaker must be available to 

automatically supply power to the main feeder busses from the energized startup 
transformer. If both E breakers are inoperable, then neither the 230kV sources nor 

the overhead emergency power path can energize the main feeder busses, therefore, 
the startup transformer is considered to be inoperable. The voltage provided to the 

startup transformer by the two independent offsite sources must be sufficient to ensure 

all engineered safeguard equipment will operate (Ref. 3). Two of the following 
offsite sources are required: 

1) Jocassee (Jocassee) Black or White, 
2) Dacus (North Greenville) Black or White, 
3) Oconee (Central) Black or White, 
3) Calhoun (Central) Black or White, 
4) Autobank transformer. fed from either the Asbury (Newport), Norcross 

(Georgia Power), or Katoma (McGuire) 525kV line.  

(continued) 
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AC Sources - Operating 
B 3.7.1 

BASES (continued) 

APPLICABILITY The AC power sources for ESF systems are required to be OPERABLE above COLD 
SHUTDOWN to ensure that: 

1. Acceptable fuel design limits and reactor coolant pressure boundary limits are not 
exceeded as a result of anticipated operational occurrences or abnormal transients, and 

2. Adequate core cooling is provided, and containment integrity and other vital 
functions are maintained in the event of a postulated DBA.  

AC source requirements during COLD SHUTDOWN and REFUELING 
SHUTDOWN are addressed in the Bases for TS 3.7.12 AC Sources - Shutdown/High 
Decay Heat/Reduced Inventory and TS 3.7.13 AC Sources - Shutdown.  

The APPLICABILITY has been modified by a NOTE which provides an exception to 
TS 3.7.0 when a Lee gas turbine is energizing the standby busses as required by 
Conditions E, F, or G. This exception allows the Unit to heat up above COLD 
SHUTDOWN when both emergency power paths are inoperable, required offsite 
sources are inoperable, or Keowee Hydro Unit or Keowee Main Step-up transformer 
is inoperable > 72 hours provided a Lee gas turbine is energizing the standby busses.  

ACTIONS The Required Actions have been established based on the level of degradation of the 
power sources.  

A.1. A.2, A.3.1. and A.3.2 

In the event a startup transformer becomes inoperable, it effectively causes one of the 
emergency power paths (overhead path) and both of the offsite sources to be 
inoperable. One emergency power path remains available through the underground 
feeder to ensure safe shutdown of the unit in the event of a transient or accident 
without a single failure.  

Operation may continue for 12 hours if the availability of the underground emergency 
power path is demonstrated within 1 hour. This Required Action provides assurance 
that no previously undetected failures have occurred in the underground emergency 
power path. If available, another Unit's startup transformer should be aligned to 
supply power to the affected Unit's auxiliaries so that offsite power sources and the 
overhead path will also be available if needed. Although this alignment restores the 
availability of the offsite sources and overhead emergency power path, the shared 
startup transformer's capacity and voltage adequacy could be challenged under certain 
DBA conditions. This risk is acceptable because the preferred mode of Unit 
shutdown is with reactor coolant pumps providing forced circulation and due to the 
low likelihood of an event challenging the capacity of the shared transformer during a 

(continued) 
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AC Sources - Operating 
B 3.7.1 . BASES (continued) 

ACTIONS A.1. A.2, A.3.1, and A.3.2 
(continued) 

72 hour period to bring a Unit to COLD SHUTDOWN. Required Actions A.3.1 and 
A.3.2 allow the option of restoring the affected Unit's startup transformer or 
designating an OPERABLE startup transformer from another Unit. For example, if 
Unit 1 and 2 are operating and CT2 becomes inoperable, Unit 2 may align CT1 to the 
Unit 2 main feeder buses and continue operating for up to 36 hours. At that time 
either CT2 must be restored to OPERABLE status or CTI must be "designated" to 
one Unit. Once CT1 has been designated to a Unit, the other Unit must begin 
shutting down per Condition B. Note, if Unit 1 is already in COLD SHUTDOWN 
and CT2 becomes inoperable Unit 2, may align CT1 to the Unit 2 main feeder buses 
and continue operation indefinitely.  

B.1 

In the event a startup transformer has been designated to another Unit per Required 
Action A.3.2, the Unit must be in HOT SHUTDOWN in 12 hours and COLD 
SHUTDOWN in another 24 hours since the shared startup transformer's capacity 
could be challenged under certain DBA conditions. In addition, if the Required 
Actions and associated Completion Times for Condition A cannot be met, the Unit 
must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in another 24 
hours. These times allow for a controlled shutdown without placing undue stress on 
plant operators or plant systems.  

C.1 and C.2 

With one emergency power path inoperable due to reasons other than an inoperable 
startup transformer (Condition A), sufficient AC power sources remain available to 
ensure safe shutdown of the unit in the event of a transient or accident. Operation 
could safely continue for 72 hours if the operability of the remaining emergency 
power path is demonstrated within 1 hour and every 12 hours thereafter until the 
standby buses are energized by a Lee gas turbine. This demonstration is to assure 
that the remaining emergency power path is not inoperable due to a common cause or 
due to an undetected failure. When the standby buses are energized by a Lee gas 
turbine, the likelihood that the OPERABLE emergency power path will be required is 
decreased, thus testing on a 12 hour frequency is no longer necessary. Testing on a 7 
day frequency will be commenced if Condition F is entered. If the inoperable 
emergency power path is not restored to OPERABLE status within 72 hours, a 
controlled shutdown must be initiated per Condition H or the Required Actions of 
Condition G must be completed for the inoperable Keowee Hydro Unit or Keowee 
Main Step-up transformer.  

(continued) 
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B 3.7.1 

BASES (continued) 

ACTIONS D. 1 
(continued) 

With an E breaker and S breaker inoperable on the same main feeder bus the affected 
main feeder bus cannot receive power from either on-site emergency power source.  
In this case, the affected main feeder bus must be declared inoperable. Appropriate 
Required Actions are specified in TS 3.7.2 (AC Distribution - Operating). Both on
site emergency power paths should be considered OPERABLE in this case since, 
without a single failure, both on-site emergency paths can provide power to the 
remaining main feeder bus.  

E.1 through E.4 

With both emergency on-site power paths inoperable, insufficient standby AC power 
sources are available to feed the minimum required ESF functions. The offsite power 
system is the only source of AC power available for this level of degradation. The 
risk associated with continued operation for one hour without an emergency power 
source is considered acceptable due to the low likelihood of a LOOP during this time 
period, and because of the potential for a significant instability in the system grid 
caused by the simultaneous shutdown of all three units. This instability would 
increase the probability of a total loss of AC power. Operation with both Keowee 
units inoperable is permitted for 60 hours provided that the actions detailed below are 
taken prior to exceeding one hour. Further, with the exception of Lee energizing the 
standby buses, in the event these actions are not met during the inoperability of both 
emergency power paths, a period of 4 hours is allowed by Required Action E.2.2 to 
restore the inoperable component. For example if both Keowee Units have been 
inoperable 24 hours and one channel of load shed (required by TS 3.7.3) is 
discovered to be inoperable, the channel must be restored to OPERABLE status within 
the next 4 hours.  

1. The standby buses are continuously energized by a Lee gas turbine through 
the 100KV transmission circuit. The 100KV transmission circuit would be 
electrically separated from the systern grid and all off-site loads. This 
arrangement provides a high degree of reliability for the emergency power 
system. In this configuration, the Lee gas turbine is serving as an onsite 
emergency power source, however since the 100kV transmission circuit is 
vulnerable to severe weather a time limit of 60 hours is imposed. Required 
Action E. 1 permits the standby busses to be renergized by Lee within 1 hour 
in the event this source is lost. For example if both Keowee Units have been 
inoperable 12 hours and the Lee gas turbine feeding the 100kV line trips, the 
100kV line must be reenergized within the next hour.  

2. Two offsite sources are verified and maintained OPERABLE by complying 
with TS 3.7.1.- This Required Action provides additional assurance that 
offsite power will not be lost while both Keowee Units are inoperable.  

(continued) 
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B 3.7.1 

BASES (continued) 

ACTIONS 3. AC Distribution is verified and maintained OPERABLE by complying with 
(continued) TS 3.7.2. This Required Action increases the probability that AC power will 

not be lost to ESF equipment even in the unlikely event of a single failure 
unrelated to the inoperability of both emergency power paths.  

4. EPSL with the exception of the Keowee Emergency Start Function (TS 3.7.6) 
is verified and maintained OPERABLE by complying with TSs 3.7.3, 3.7.4, 
3.7.5, and 3.7.7. This Required Action increases the probability that EPSL 
will function as required even in the unlikely event of a single failure 
unrelated to the inoperability of both emergency power paths.  

5. Vital I&C DC Sources and distribution are verified and maintained 
OPERABLE by complying with TS 3.7.8. This Required Action increases the 
probability that the Vital I&C DC system will function as required to support 
EPSL even in the unlikely event of a single failure unrelated to inoperability 
of both emergency power paths.  

6. Switchyard DC Sources and Distribution are verified and maintained 
OPERABLE by complying with TS 3.7.9. This Required Action increases the 
probability that the 230kV switchyard DC system will function as required to 
support EPSL even in the unlikely event of a single failure unrelated to the 
inoperability of both emergency power paths.  

7. AC Vital Distribution is verified and maintained OPERABLE by complying 
with TS 3.7.10. This Required Action increases the probability that the vital 
instrumentation power panelboards will function as required to support EPSL 
even in the unlikely event of a single failure unrelated to the inoperability of 
both emergency power paths.  

The term verify as used in these Required Actions allows for an administrative check 
by examining logs or other information to determine if the required equipment is out 
of service for maintenance or other reasons. It does not require unique performance 
of Surveillance Requirements needed to demonstrate operability of the equipment.  

If both Keowee units are restored, unrestricted operation may continue. If only one 
unit is restored within 60 hours operation may continue per the Required Actions of 
Condition C or F.  

Required Action E.4 also provides that no single emergency power path will be 
inoperable longer than 72 hours, consistent with Condition C.  

O 
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BASES (continued) 

F.1 through F.3 

With all of the required offsite sources inoperable due to degraded grid, loss of 
voltage, or other causes, sufficient standby AC power sources are available to 
maintain the unit in a safe shutdown condition in the event of a DBA. However, 
since the AC power system is degraded below the TS requirements, a time limit on 
continued operation is imposed. With only one of the required offsite sources 
OPERABLE, the likelihood of LOOP is increased such that the same Required 
Actions for all required offsite sources inoperable are conservatively followed. The 
risk associated with continued operation for one hour without a Lee gas turbine 

energizing the standby busses is considered acceptable due to the low likelihood of a 
failure of both emergency power paths during this time period, and because of the 

potential for more significant instability in the system grid caused by the simultaneous 
shutdown of all three units. Operation with the available offsite sources less than 

required by the TS is permitted for 24 hours provided that the actions detailed below 
are taken prior to exceeding one hour. Further, with the exception of Lee energizing 
the standby buses, in the event these actions are not met during the inoperability of 
the required offsite sources, a period of 4 hours is allowed by Required Action F.2.2 
to restore the inoperable component. For example if both required offsite sources 
have been inoperable 12 hours and one channel of load shed (required by TS 3.7.3) is 
discovered to be inoperable, the channel must be restored to OPERABLE status within 
the next 4 hours.  

1. The standby buses are continuously energized by a Lee gas turbine through 
the 100KV transmission circuit. The 100KV transmission circuit would be 
electrically separated from the system grid and all off-site loads. This 
arrangement provides a high degree of reliability for the emergency power 
system. In this configuration, the Lee gas turbine is serving as an onsite 

emergency power source, however since the 100kV transmission circuit is 
vulnerable to severe weather a time limit of 60 hours is imposed. Required 
Action F. 1 permits the standby busses to be renergized by Lee within 1 hour 
in the event this source is lost. For example if both required offsite sources 
have been inoperable 12 hours and the Lee gas turbine feeding the 100kV line 

trips, the 100kV line must be reenergized within the next hour.  

2. Two emergency power paths are verified and maintained OPERABLE by 
complying with TS 3.7.1. This Required Action provides additional assurance 
that the emergency power paths will be available if required while the 
required offsite sources are inoperable.  

ACTIONS 3. AC Distribution is verified and maintained OPERABLE by complying with 

(continued) TS 3.7.2. This Required Action increases the probability that AC power will 

not be lost to ESF equipment even in the unlikely event of a single failure 
unrelated to the inoperability of the required offsite sources.  
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B 3.7.1 

BASES (continued) 

4. EPSL is verified and maintained OPERABLE by complying with TSs 3.7.3, 
3.7.4, 3.7.5, 3.7.6, and 3.7.7. This Required Action increases the probability 
that EPSL will function as required even in the unlikely event of a single 
failure unrelated to the inoperability of the required offsite sources.  

5. Vital I&C DC Sources and distribution are verified and maintained 
OPERABLE by complying with TS 3.7.8. This Required Action increases the 
probability that the Vital I&C DC system will function as required to support 
EPSL even in the unlikely event of a single failure unrelated to inoperability 
of the required offsite sources.  

6. Switchyard DC Sources and Distribution are verified and maintained 
OPERABLE by complying with TS 3.7.9. This Required Action increases the 
probability that the 230kV switchyard DC system will function as required to 
support EPSL even in the unlikely event of a single failure unrelated to the 
inoperability of the required offsite sources.  

7. AC Vital Distribution is-verified and maintained OPERABLE by complying 
with TS 3.7.10. This Required Action increases the probability that the vital 
instrumentation power panelboards will function as required to support EPSL 
even in the unlikely event of a single failure unrelated to the inoperability of 
the required offsite sources.  

The term verify as used in these Required Actions allows for an administrative check 
by examining logs or other information to determine if the required equipment is out 
of service for maintenance or other reasons. It does not require unique performance 
of Surveillance Requirements needed to demonstrate operability of the equipment.  

If two offsite sources are restored within 24 hours, unrestricted operation may 
continue.  

G.1 through G.5 

Condition G has been established to allow maintenance and repair of a Keowee Hydro 
Unit and transformers which requires longer than 72 hours per Condition C. If both 
Keowee auxiliary transformers (lX and 2X) are inoperable the Keowee main step-up 
transformer is considered to be inoperable, because one of the functions of the main 
step-up transformer is supplying auxiliary loads for the overhead emergency power 
path. The primary long term maintenance items are expected to be hydro turbine 
runner and discharge ring welding repairs which are estimated to be necessary every 
six to eight years. Transformer replacement is rare but would be time extensive.  
Also, generator thrust and guide bearing replacements will be necessary. Other items 
which 'manifest as failures are expected to be extremely rare and could possibly be 
performed during the permitted maintenance periods. Times periods of up to 42 days 
for each Keowee Hydro unit are permitted every three years. A maximum period of 
28 days is for Keowee main step-up transformer. This would allow a reasonable 
period of time for transformer replacement.  
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The Required Actions for the special inoperability period have been modified by two 
NOTES. NOTE 1 prohibits generation to the system grid except for testing. This 
restriction limits the number of possible failures which could cause loss of the 
underground emergency power path. NOTE 2 allows the OPERABLE Keowee Hydro 
Unit to be made inoperable for 12 hours if required to restore both Keowee Hydro 
Units to OPERABLE status. This note is necessary since certain actions such as 
dewatering the penstock may be necessary to restore the inoperable Keowee Hydro 
Unit although these actions would also cause both Keowee Hydro Units to be 
inoperable. The Required Actions detailed below are perequisites for use of the 
special inoperability period. With the exception of Lee energizing the standby buses, 
in the event these Required Actions are not met during the special inoperability 
period, 4 hours is allowed by Required Action G.2.2 to restore the inoperable 
component. For example, if the Keowee Main Step-up transformer has been 
inoperable for 15 days and one ES power system string (required by TS 3.7.2) is 
discovered to be inoperable, the ES power system string must be restored to 
OPERABLE status within the next 4 hours.  

1. The standby buses are continuously energized by a Lee gas turbine through 
the 100KV transmission circuit. The 100KV transmission circuit would be 
electrically separated from the system grid and all off-site loads. This 
arrangement provides a high degree of reliability for the emergency power 
system. In this configuration, the Lee gas turbine is serving as the second 
onsite emergency power source, however since the 100kV transmission circuit 
is vulnerable to severe weather a time limit is imposed. Required Action-G. 1 
permits the standby buses to be reenergized by Lee within 1 hour in the event 
this source is lost. For example, if one Keowee Unit has been inoperable for 
20 days and the Lee gas turbine feeding the 100kV line trips, the 100kV line 
must be reenergized within the next hour. 

ACTIONS 2. Two offsite sources and the underground emergency power path are verified 

(continued) and maintained OPERABLE by complying with TS 3.7.1. This Required 
Action provides additional assurance that offsite power will not be lost while 
during the special inoperability period. In addition this Required Action 
assures that underground emergency power path is available.  

3. AC Distribution is verified and maintained OPERABLE by complying with 
TS 3.7.2. This Required Action increases the probability that AC power will 
not be lost to ESF equipment even in the unlikely event of single failures 
unrelated to the special inoperability period.  

4. EPSL is verified and maintained OPERABLE by complying with TSs 3.7.3, 
3.7.4, 3.7.5, 3.7.6, and 3.7.7. This Required Action increases the probability 
that EPSL will function as required even in the unlikely event of single 
failures unrelated to the special inoperability period.  
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B 3.7.1 . BASES (continued) 

5. Vital I&C DC Sources and Distribution are verified and maintained 
OPERABLE by complying with TS 3.7.8. This Required Action increases the 
probability that the Vital I&C DC System will function as required to support 
EPSL even in the unlikely event of single failures unrelated to the special 
inoperability period.  

6. Switchyard DC Sources and Distribution is verified and maintained 
OPERABLE by complying with TS 3.7.9. This Required Action increases the 
probability that the 230kV switchyard DC system will funetion as required to 
support EPSL even in the unlikely event of single failures unrelated to the 
special inoperability period.  

7. AC Vital Distribution is verified and maintained OPERABLE by complying 
with TS 3.7.10. This Required Action increases the probability that the vital 
instrumentation power panelboards will function as required to support EPSL 
even in the unlikely event of single failures unrelated to the special 
inoperability period.  

Following completion of the prerequisites for the special inoperability period, the 
underground emergency power path must be demonstrated to be OPERABLE. This 
demonstration is to assure that the underground emergency power path is not 

inoperable due to a common cause or due to an undetected failure. When the standby 
buses are energized by a Lee gas turbine, the likelihood that the OPERABLE 

emergency power path will be required is decreased, thus testing on a 7 day frequency 
is adequate. Credit can be taken for the operability of the SK and S breakers per the 
routine surveillance test (SR 3.7.1.2 and SR 3.7.1.3).  

ACTIONS H.1 and H.2 
(continued) 

If the Required Actions and associated Completion Times cannot be met, the unit 
must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the following 
72 hours. These times allow for a controlled shutdown of one or all three Units 
without placing undue stress on plant operators or plant systems.  

SURVEILLANCE SR 3.7.1.1 
REQUIREMENTS 

SRs 3.7.8.1, 3.7.8.4, 3.7.8.5, and 3.7.8.6 are performed to ensure Keowee battery 
OPERABILITY.  
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BASES (continued) 

SR 3.7.1.2 

This surveillance is to verify the availability of both Keowee Units as an on-site 
emergency power source to the Main Feeder Busses. Utilization of the Auto-start 
sequence assures the control function operability by verifying proper speed control 
and voltage. Power path verification is included to demonstrate breaker operability 
from the Keowee Units onto the Standby Busses. This is accomplished by exercising 
the Keowee Feeder Breakers (SK) to energize both Standby Busses. Since both 
Keowee Units must be verified, the ability to supply the Overhead path is satisfied by 
demonstrating the ability to synchronize the Keowee Unit with the Grid system. The 
remaining path components are considered OPERABLE by the existence of adequate 
power to each of the Oconee Unit Startup Transformers. The Monthly frequency for 
this Surveillance was determined to be adequate based on operating experience to 
provide reliability verification without excessive equipment cycling for testing.  

SR 3.7.1.3 

Infrequently used source breakers need to be cycled to ensure availability. The 
Standby breakers are to be cycled one breaker on one Unit at a time to prevent 
inadvertent interconnection of two Units through the Standby Bus Breakers. Cycling 
the Startup breakers verifies operability of the breakers and associated interlock 
circuitry between the Normal and Startup breakers. This circuitry provides an 
automatic, smooth, and safe transfer of Auxiliaries in both directions between sources.  
The Monthly frequency for this Surveillance was determined to be adequate based on 
operating experience to provide reliability verification without excessive equipment 
cycling for testing.  

SURVEILLANCE SR 3.7.1.4 
REQUIREMENTS 
(continued) The Keowee tie breakers to the Underground Path, ACB-3 and ACB-4, are 

interlocked to prevent cross-connection of the Keowee Generators. The Safety 
Analysis utilizes two independent power paths for sustaining single failures in related 
Design Based Accidents. Connection of both generators to the Underground path 
would compromise both independent power paths. Test logic is installed to verify a 
circuit to the close coil on one Underground ACB does not exist with the other 
Underground ACB closed. The Monthly frequency for this Surveillance was 
determined to be adequate based on operating experience to provide reliability 
verification without excessive equipment cycling for testing.  

SR 3.7.1.5 

The Lee Gas Turbines can be used as a reliable alternate "on-site" power source when 
connected through a 100 KV line which is not connected to any other load or system.  
Since the use of this source is not frequent, the integrity and validity of the path must 
be completely verified by actually powering the Standby Busses with the Gas 
Turbines. More frequent cycling of the Standby breakers is already performed and 
the annual frequency for this surveillance is reasonable based on operating experience 
and the one hour time response required of the source.  
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SR 3.7.1.6 

The Design Base response for the Lee Gas Turbines is to supply power to the Oconee 
Site equal to one Unit's maximum safeguards -and two Unit's HOT SHUTDOWN 
loads within one hour. The Oconee Site cannot provide equivalent loads without 
establishing an unanalyzed electrical system alignment. Therefore, the load capability 
is established by requiring connection to the system grid and loading to the accident 
value within the required response time of one hour. The annual frequency for this 
surveillance is reasonable based on operating experience and the one hour time 
response required of the source.  

SR 3.7.1.7 

-This surveillance verifies the Keowee Units' response time to an Emergency Start 
signal to ensure ES equipment will have adequate power for Design Accident 
mitigation. Two locations exist for Control Room manual initiation of Keowee 
Emergency Start logic. Oconee Units I & 2 or Unit 3 Control Room. Each Unit has 
individual logic which actuates the associated Emergency Start relays. This provides 
the ability to verify operability of each Control Room Logic independent of each 
Oconee Unit. A Refueling frequency surveillance, SR 3.7.1.9 (EPSL functional test), 
verifies the ES input. FSAR Section 6.3.3.3 establishes the 23 second time 
requirement for each Keowee Unit to obtain full speed and voltage. Since the only 
available loads of adequate magnitude for simulating a DBA is the Grid, subsequent 
loading on the Grid is required to verify the Unit's ability to assume rapid loading 
under accident conditions. Ideally, sequential block loads would be applied to fully 
test this function, but such loads are not available. This explains the requirement to 
load the Keowee Units at the maximum practical rate to the equivalent of a 
LOCA/LOOP situation. Current value for the maximum accident loads may be found 
in FSAR Chapter 8, Table 8.1-1. The Annual frequency for this Surveillance was 
determined to be adequate based on operating experience to provide reliability 
verification without excessive equipment cycling for testing.  

SR 3.7.1.8 

This surveillance verifies the logic of the Degraded Grid Protection system. Test 
circuitry is used to demonstrate when any 2 of 3 Startup transformers indicate 
degraded source voltage with any Unit ES Channel 1 or 2 signal present, the actuation 
logic is satisfied. System continuity through the relays is verified by the installed 
monitoring circuitry. The Refueling frequency for this Surveillance was determined 
to be adequate based on operating experience to provide reliability verification without 
excessive equipment cycling for testing.  
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SURVEILLANCE SR 3.7.1.9 
REQUIREMENTS 
(continued) This surveillance performs functional verification for the source and Main Feeder Bus 

voltage sensing, Keowee Emergency start, Loadshed and Transfer-to-Standby, and 
Retransfer-to-Startup logic of the EPSL System. The method is designed to provide 
actual power failures remote from the Main Feeder Busses so that the logic may be 
monitored. For SR purposes, a 'failed!' source is defined as the complete loss of 
voltage. The ramp/rate/time responses for the voltage relays are verified 
independently as a prerequisite to this SR. Circuits actuated by the source 
undervoltage relays are verified per Surveillance 3.7.4.1. To eliminate the human or 
computer error in timing events, critical time setpoints for Loadshed, Transfer-to
Standby, Retransfer-to-Startup, and RCP trip relays are verified independently during 
the RFO. This test verifies the integrated response of the circuits. Key circuits for 
verification include the Engineered Safeguards contacts to the Keowee Emergency 
Start, Loadshed and Transfer/Retransfer relays, and close permissive for Keowee 
Feeder Breakers (SK). Excessive cycling of equipment may be prevented by using a 
single action input, verification of the required end result by alarms or visual 
inspection, subsequent reset of the initiating logic, and then insertion of an alternate 
input for verification of the required circuits. The Refueling frequency for this 
Surveillance was determined to be adequate based on operating experience to provide 
reliability verification without excessive equipment cycling for testing.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 
Improvements for Nuclear Power Reactors, February 6, 1987.  

2. 4kV Auxiliary Power System DBD, OSS-0254.00-00-2000.  

3. 230kV Switchyard Power System DBD OSS-0254.00-00-2004.  

4. Keowee Emergency Power System DBD OSS-0254.00-00-2005.  
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B 3.7.2 .3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.2 AC Distribution - Operating 

BASES 

BACKGROUND The A. C. Distribution System is comprised of two main feeder buses and three ES 
Power System strings. This system, which supplies the electrical power required to 
operate unit equipment during normal plant operation, is designed to provide power to 
the required ESF loads or safe shutdown loads of each unit such that no single failure 
can disable enough loads to jeopardize plant safety. Only one main feeder bus and 
two ES power system strings are needed to provide power to the minimum required 
loads. In accordance with proposed AEC general design criterion 39, the design of 
the AC distribution system provides independence and redundancy to ensure an 
available source of power to the ESF systems (FSAR 3.1.39).  

The system is arranged such that each ES power system string can receive power 
from either of the two main feeder buses. Each main feeder bus which is capable of 
supplying the entire unit power needs, can receive power from the unit normal 
auxiliary transformer, startup transformer and one of the standby buses.  

APPLICABLE The initial conditions of design basis transient and accident analysis in the FSAR 
SAFETY Chapter (6), Engineered Safeguard, and (15), Accident Analyses, assume all ESF 
ANALYSES systems are OPERABLE. The AC Power System is designed to provide sufficient 

capacity, capability, redundancy and reliability to ensure the availability of necessary 
power to ESF systems so that the fuel, reactor coolant system and containment design 
limits are not exceeded.  

In general, the safety analysis considered power to be available to Engineered 
Safeguards equipment following event initiation and is based on maintaining at least 
two of the ES Power System strings OPERABLE during accident conditions.  

AC Distribution System - Operating is a system that is part of the primary success 
path and functions to mitigate a DBA or transient that presents a challenge to the 
integrity of a fission product barrier. As such, AC Distribution - operating satisfies 
the requirements of selection criterion 3 of the NRC interim policy statement 
(Reference 1).  

TS Two main feeder buses and three ES power system strings ensure the availability of 
power to the required loads to shutdown the reactor and maintain it in a safe 
shutdown condition after an anticipated operational occurrence or a postulated design 
basis accident.  

(continued) 
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TS Main Feeder Bus 
(continued) A main feeder bus is considered OPERABLE if it meets all of the following 

conditions: 

1. The bus is energized; 
2. It is receiving power or capable of automatically receiving power from its 

associated E breaker or S breaker; 
3. Connected to at least two ES power system switchgears (TC, TD & TE).  

ES Power System String 
The three ES Power System Strings are defined as follows: 

lA) ES Switchgear TC IB) ES Switchgear TD IC) ES Switchgear TE 

2B) Load Center X8 2B) Load Center X9 2C) Load Center X10 
For Unit 2 only: 2X8, 
or 2X11  

3A) 600V MCC XSI 3B) 600V MCC XS2 3C) 600V MCC XS3 

4A) 208V MCC XS 1 4B) 208V MCC XS2 4C) 208V MCC XS3 

Each string is considered OPERABLE if it is energized by at least one main feeder 
bus. Load Centers 2X1 1/2X11A provide alternate feeders to Load Centers X8 and 
X9 for all three units. These Load Centers are fed from Unit 2 switchgear 2TC and 
are capable of providing alternate load center power for only one Unit load center at a 

time (1X8, 1X9, 2X8, 2X9, 3X8, or 3X9). Load center 2X8 shall be considered 
OPERABLE when power is being fed through load center 2X1 1 since they are both 
fed from switchgear 2TC and 2X1 1 is capable of carrying loads normally fed by 2X8.  
Load centers 1X8, 1X9, 2X9, 3X8, and 3X9 shall be considered inoperable when fed 

from 2X11/2X11A. When 2X9 is powered from 2X11A, two power strings would be 

fed from switchgear 2TC. When load center 1X8, 1X9, 3X8, or 3X9 is powered 
from 2X1 1/2X11 A the timing sequence of power restoration during a LOCA/LOOP 

design basis event would not be consistent with design basis requirements (Ref. 3 
Section 20.2.7).  

(continued) 
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AC Distribution - Operating 
B 3.7.2 

BASES (continued) 

APPLICABILITY The AC Distribution system for ESF systems is required to be OPERABLE above 
COLD SHUTDOWN to ensure that: 

1. Acceptable fuel design limit and reactor coolant pressure boundary limits are not 
exceeded as a result of anticipated operational occurrences or abnormal transients, and 

2. Adequate core cooling is provided, and containment integrity and other vital 

functions are maintained in the event of a postulated DBA.  

The applicability has been modified by a Note which allows Conditions to be entered 
concurrently.  

AC distribution requirements during COLD SHUTDOWN and REFUELING 
SHUTDOWN are addressed in the Bases for TS 3.7.14 AC Distribution 
Shutdown/High Decay Heat/Reduced Inventory and TS 3.7.15 AC Distribution 
Shutdown.  

ACTIONS The required actions have been established based on the level of degradation of the 

AC distribution.  

A.1 

With one of the main feeder buses inoperable, the remaining main feeder bus is fully 

capable of supporting the safety functions necessary to shutdown the unit and maintain 

it in a safe shutdown condition, assuming no single failure. However the overall 

reliability is reduced because a single failure in the remaining main feeder bus could 

result in the minimum required ESF functions not being supported. Therefore the 

inoperable main feeder bus must be restored to OPERABLE status within 24 hours.  

The completion time is based on engineering judgement taking into consideration the 

time required to reasonably complete the required action and the availability of the 

remaining main feeder bus.  

B.1 

With one of the ES power strings inoperable due to inoperability of load center 

transformer IX8, IX9, 3X8, or 3X9 the remaining two ES power system strings are 

capable of supporting the minimum required safety functions necessary to shutdown 

the Unit and maintain it in a safe shutdown condition, assuming no single failure. A 

period of 24 hours is allowecd to connect the inoperable load center to backup load 
centers 2X 11 or 2X11 A. This will restore power to the inoperable load center; 
however, that load center will still be considered inoperable due to the timing 

sequence of transfer of 2X 1l and 2X11 A to the standby bus during a LOCA/LOOP 

design basis event and utilizing main feeder bus monitor logic to accomplish this 

transfer.  
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AC Distribution - Operating 
B 3.7.2 

BASES (continued) 

(continued) 
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AC Distribution - Operating 
B 3.7.2 . BASES (continued) 

ACTIONS C. 1 
(continued) 

With one of the ES power system strings inoperable, the remaining two ES power 
system strings are capable of supporting the minimum required safety function 
necessary to shutdown the unit and maintain it in a safe shutdown condition, assuming 
no single failure. However, the overall reliability is reduced because a single failure 
in the remaining ES power system strings could result in the minimum ESF functions 
not being supported. Therefore, the inoperable string must be restored to 
OPERABLE status within 24 hours. The completion time is based on engineering 
judgement taking into consideration the time required to reasonably complete the 
required action and availability of the two remaining ES power system strings.  

D.1 

If the required actions and associated completion times cannot be met, the unit must 
be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the following 72 
hours. These times allow for a controlled shutdown of the unit without placing undue 
stress on plant operators or plant systems.  

SURVEILLANCE SR 3.7.2.1 
REQUIREMENTS 

This surveillance verifies that the AC distribution system is function properly, with 
the required circuit breakers closed and the buses energized. The 7 day frequency 
takes into account the redundant capability of the AC.distribution system and other 
indications available in the control room that will alert the operator to system 
malfunctions.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical 
Specification Improvements for Nuclear Power Reactors, February 6, 1987.  

2. 4kV Auxiliary Power System DBD OSS-0254.00-00-2000 

3. 600V Power System DBD OSS-0254.00-00-2008 
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EPSL Automatic Transfer Functions 
B 3.7.3 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.3 Emergency Power Switching Logic (EPSL) Automatic Transfer Functions 

BASES 

BACKGROUND The transfer circuits of the Emergency Power Switching Logic (EPSL) are designed 
with sufficient redundancy to assure that power is supplied to the unit Main Feeder 
Buses and, hence, to the unit's essential loads, under accident conditions. The logic 
system monitors the normal and emergency power sources and, upon loss of the 
normal power source (the unit auxiliary transformer), the logic will seek an alternate 
source of power.  

The Load Shed and Transfer to Standby Circuits are designed to energize the Main 
Feeder Buses from the Standby Buses powered from either Keowee or Lee. This 
would occur when voltage is lost or is insufficient from the Normal and Startup 
sources. The Load Shed signal is generated to separate non-essential 4160 BKRs 
from the Main Feeder Buses to eisure the CT-4 or CT-5 transformers supplying the 
Standby Buses are not overloaded.  

The Retransfer to Startup logic provides the emergency power switching logic the 
capability to retransfer essential loads from the Standby Bus to the startup source, if 
available, should power to the Standby Bus be lost for more than 10 seconds.  

APPLICABLE The Safety Analysis for Transfer functions of EPSL is contained in Chapter 8.0 and 
SAFETY 15.0 of the FSAR. The initial conditions of the analysis assume all the circuits of 
ANALYSES EPSL are functional.  

The most limiting transient for the EPSL transfer functions is a LOCA with a loss of 
offsite power (LOOP). In this scenario, the Load Shed and Transfer to Standby 
function is expected to re-energize the affected unit's Main Feeder Buses from the 
Standby Buses which are expected to be powered from Keowee or Lee. The Load 
Shed timers and Transfer to Standby timers are set such that, if no power is available 
from the startup source for 11 seconds, the startup source BKRs are prohibited from 
closing and the standby buss to MFB BKRs receive a permissive to close. Power 
should be available to the MFBs within 23 seconds with the Keowee start and 
accelerate time being the most limiting parameter.  

The Retransfer to Startup function is provided to ensure that a single failure 
(associated with the standby source) does not cause the MFBs to remain de-energized.  
Should the standby source fail, then power will be supplied to the MFBs from the 
startup source when energized from the Keowee Unit aligned to the overhead. The 
Retransfer to Startup timers are set such that the maximum time the MFBs will be de
energize is 33 seconds. This time derived from the maximum allowable Keowee 
"start and accelerate to speed" time (23 seconds) and the Retransfer to Startup timers 
(10 seconds).  

(continued) 
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EPSL Automatic Transfer Functions 
B 3.7.3 O BASES (continued) 

APPLICABLE The EPSL transfer functions are designed to perform their function assuming a worst 
SAFETY case credible single failure. There are two independent Load Shed and Transfer to 
ANALYSIS Standby channels and two independent Retransfer to Startup channels. Each channel 
(continued) is capable of performing the entire transfer function.  

EPSL automatic transfer functions are part of the primary success path and functions 
to mitigate a DBA or transient that presents a challenge to the integrity of a fission 
product barrier. As such, EPSL automatic transfer functions satisfy the requirements 
of selection criterion 3 of the NRC interim policy statement (Reference 1).  

TS DVD Two channels of both the Load Shed and Transfer to Standby function and Retransfer 
to Startup function are required to be OPERABLE. Implicit in this is all relays, 
contacts, and power supplies, timers, etc., that are necessary for the circuit to perform 
its intended safety function, are OPERABLE. The single main feeder bus 
undervoltage relay for each main feeder bus is required to be OPERABLE or in the 
safe (dropped out) position for the associated load shed and transfer to standby 
channel to be OPERABLE. With one channel of either function out of service, the 
remaining channel can still completely perform the intended safety function.  
However, a subsequent single failure could disable the remaining channel from 
performing its safety function.  

APPLICABILITY The transfer functions of EPSL are required to be OPERABLE above COLD 
SHUTDOWN to ensure that power is provided from AC Sources to the AC 
Distribution system within the time assumed in the accident analyses.  

The EPSL transfer function requirements during COLD SHUTDOWN and 
REFUELING SHUTDOWN are addressed in the Bases for TS 3.7.12 AC Sources 
Shutdown/High Decay Heat/Reduced Inventory and TS 3.7.13 AC Sources 
Shutdown.  

ACTIONS A.1 

In the event channel A of one or both EPSL Transfer functions or channel B of one 
or both EPSL transfer functions become inoperable, then the remaining channel is 
fully capable of providing all necessary transfer functions to ensure power is provided 
to the main feeder buses. A single failure of 

(continued) 
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EPSL Automatic Transfer Functions 
B 3.7.3 . BASES (continued) 

ACTIONS the remaining channel could cause the main feeder buses to remain deenergized until 

(continued) operator action is taken to restore power. Thererfore, a period of 24 hours is allowed 

for restoration of any inoperable channel. The completion time is based on 

engineering judgement, taking into consideration the time required to complete the 

required action and the availability of the remaining channel.  

Channel A and B provide redundant transfer functions. The retransfer to startup 
function of each channel is actuated by its associated channel of transfer to standby 
function (through the RX relay).  

Additionally, each channel of transfer functions provide a permissive in its associated 

SK breaker (through the RX relay) to allow its automatic closure (I.E., channel A 

with SK1 channel B with SK2). Also, an S breaker can close automatically only 
when its associated bus is energized. If a channel of transfer to standby is inoperable 

then the associated RX relay may not be OPERABLE (depending on what portion of 

transfer to standby function is inoperable). This could keep the associated SK breaker 

from automatically closing and cause the associated retrasnfer to startup function to be 

inoperable. the remaining channel of transfer to standby function and retratsfer to 

startup function need to be OPERABLE to restore power during LOCA/LOOP events.  

The S breaker associated with the OPERABLE transfer channel need to also be 

OPERABLE, since the other S breaker may not be capable of automatically closing 
due to its standby bus being deenergized (SK breaker not closed).  

For these reasons, transfer functions of the same channel are allowed to be 

inoperable only when both functions of the other channel and the other channel's 

associated S breaker is OPERABLE (I.E., channel A with S1 and channel B with S2).  

B.1 and B.2 

If the Required Actions and associated Completion Times cannot be met, the unit 

must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the following 

72 hours. These times allow for a controlled shutdown of one or all three Units 

without placing undue stress on plant operators or plant systems.SURVEILLANCE 

SR 3.7.3.1 
REQUIREMENTS 

See Bases for SR 3.7.1.9 (EPSL functional test).  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  

2. 4kV Auxiliary Power System DBD OSS-0254.00-00-2000 
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EPSL Voltage Sensing Circuits 
B 3.7.4 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.4 Emergency Power Switching Logic (EPSL) Voltaee Sensing Circuits 

BASES 

BACKGROUND The Emergency Power Switching Logic (EPSL) Voltage Sensing Circuits consist of 
the voltage sensing circuits for the Startup Source, Standby Bus #1, Standby Bus #2, 
and the Normal Source. These voltage sensing circuits provide input to the EPSL 

power seeking logic to actuate BKRs and initiate transfer logic sequences. Each phase 
of each source has an individual potential transformer feeding a 2 out of 3 logic for 

determining the status of the power source. The voltage sensing circuits also provide 
class 1E trip signals to the BKR control circuitry for the N, E, and SL BKRs.  

APPLICABLE The Safety Analysis for the voltage sensing circuits of EPSL is contained in Chapter 

SAFETY 8.0 and 15.0 of the FSAR. The EPSL system is designed to ensure power is supplied 
ANALYSES to the MFBs during a Design Basis Event. In order for it to perform this function, 

the voltage sensing circuits for the Startup Source, Normal Source, Standby Bus #1, 
and Standby Bus #2 must be operable. These voltage sensing circuits provide input to 

the EPSL transfer functions. The transfer functions utilize the voltage sensing circuits 

to initiate BKR operations to ensure the MFBs are connected to an energized source 

(startup or standby).  

EPSL voltage sensing circuits are part of the primary success path and functions to 

mitigate a DBA or transient that presents a challenge to the integrity of a fission 

product barrier. As such, EPSL voltage sensing circuits satisfy the requirements of 

selection criterion 3 of the NRC interim policy statement (Reference 1).  

APPLICABILITY The EPSL voltage sensing circuits are required to be OPERABLE above COLD 
SHUTDOWN to ensure that power is provided from AC Sources to the AC 
Distribution system within the time assumed in the accident analyses.  

EPSL voltage sensing circuit requirements during COLD SHUTDOWN and 

REFUELING SHUTDOWN are addressed in the Bases for TS 3.7.12 AC Sources 

Shutdown/High Decay Heat/Reduced Inventory and TS 3.7.13 AC Sources 
Shutdown.  

(continued) 
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EPSL Voltage Sensing Circuits 
B 3.7.4 

BASES (continued) 

TS Three circuits (one per phase) for each power buss (Normal, Startup, Standby Bus #1, 
Standby Bus #2) must be operable. In addition, the relays and contacts that provide 
the input and output of the 2 out of 3 logic must be operable. These circuits and 
associated logic ensures that no credible single failure can cause a loss.of any function 

required by the voltage sensing circuits.  

ACTIONS A.1 

In the event one channel (phase) of the voltage sensing circuit becomes inoperable, the 
circuit will still perform its intended function. However, with one channel inoperable, 
the voltage sensing function is reduced to 2 out of 2 logic. A single failure could 

make the voltage sensing function inoperable. With a voltage sensing function 

inoperable, EPSL transfer functions or BKR trip circuitry could be disabled such that 

Operator action would be required to re-energize the MFBs during accident 
conditions. For this reason 24 hours is allowed for repair of any inoperable channel 

of the voltage sensing function. The completion time is based on engineering 

judgement taking into consideration the time required to complete the required action 

and the availability of the remaining channels.  

Note that one voltage sensing channel for each AC bus may be inoperable at the same 

time without loss of the voltage sensing function for any bus.  

B.1 and B.2 

If the Required Actions and associated Completion Times cannot be met, the unit 

must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the following 
72 hours. These times allow for a controlled shutdown of one or all three Units 

without placing undue stress on plant operators or plant systems.  

SURVEILLANCE SR 3.7.4.1 
REQUIREMENTS 

This surveillance verifies operability of each sensing circuit of each bus which can 

supply the Main Feeder Busses. A circuit is defined as three channels, one for each 

phase. Each channel consists of all components from the sensing power transformer 

on the actual buswork through the circuit auxiliary relays which operate contacts in 

the EPSL logic and breaker trip circuits. Actual setpoint values for the undervoltage 

relays on the N and E breakers are verified independently as a prerequisite to this SR.  

Minimum requirements consist of individual channel relay operation causing 
appropriate contact responses within associated loadshed/breaker circuits, alarm 

activations, and proper indications for the sensing circuit control power status. The 

refueling frequency for this SR is reasonable based on operating experience and the 

need to remove the bus from service to perform required testing.  

(continued) 
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EPSL Voltage Sensing Circuits 
B 3.7.4 

BASES (continued) 

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  

2. 4kV Auxiliary Power System DBD, OSS-0254.00-00-2000 

O 
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EPSL N and SL Breakers 
B 3.7.5 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.5 Emergency Power Switching Logic (EPSL) N and SL Breakers 

BASES 

BACKGROUND The "N" BKRs provide auxiliary power to the Unit MFBs from the normal source.  

While the unit is operating, this is the preferred source of power. The "N" BKRs 

may also provide auxiliary power to the MFBs while the unit is in a shutdown 
condition. If the normal source of power is lost, the "N" BKRs are required to trip 

open. This will permit power from an alternate source (startup or standby) to be 

connected to the MFBs.  

The "SL" BKRs are used to connect transformer CT-5 to the standby busses. This is 

required during special inoperability periods outlined in Specification 3.7.1. This 

alignment must be performed manually. If power is lost on CT-5 while it is 

energizing the standby busses, then the "SL" BKRs are required to open to allow CT

4 to energize the standby busses.  

The two trip coils for each BKR are required to ensure both BKRs will open. If the 

BKRs are open then the requirements of TS 3.7.5 do not apply for the open BKR.  

Additionally, the circuit for trip coil #2 functions to provide the breaker failure logic 
and therefore must be functional whenever the affected breaker is closed. There are 

coil monitor circuits installed to indicate the operability status for each trip coil.  

APPLICABLE The safety analysis for the requirements of EPSL is contained in Chapter 8.0 and 15.0 

SAFETY of the FSAR. The most severe Design Basis Transient for the electrical system is a 

ANALYSES LOCA with a Loss of Offsite Power (LOOP). For this transient, the "N" BKRs must 

open on undervoltage to allow the emergency power sources to re-energize the MFBs.  

The "N" BKR alignment and control circuitry is designed such that no credible single 
failure can prevent power from being restored to at least one MFB. With power 
restored to one MFB, all ES equipment should operate to mitigate the accident.  

If a LOCA/LOOP were to occur while the standby busses were energized from CT-5, 
the affected units MFBs should received power from CT-5. In the event the CT-5 

source is lost, the SL BKRs must be able to open to allow the underground emergency 

power source (CT-4) to re-energize the standby buses. The trip coils and circuitry of 
the SL BKRs allows the standby source to withstand a credible single failure while in 

this alignment. During normal plant operations the SL BKRs are normally open and 

this specification does not apply.  
(continued) 
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EPSL N and SL Breakers 
B 3.7.5 

O BASES (continued) 

APPLICABLE EPSL N and SL breakers are part of the primary success path and function to mitigate 
SAFETY a DBA or transient that presents a challenge to the integrity of a fission product 

ANALYSIS barrier. As such, EPSL N and SL breakers satisfy the requirements of selection 

(continued) criterion 3 of the NRC interim policy statement (Reference 1).  

TS The trip coils (two per BKR) must be OPERABLE if the BKR is closed. Also, all of 

the associated circuitry (within the BKR) which actuates the trip coils must be 
OPERABLE. If the BKR is open then the functions of the trip coils are not required.  

There is no automatic BKR closing logic for the "N" and "SL" BKRs, therefore, trip 
coil operability for an open BKR is not a concern. Additionally, the circuit for trip 
coil #2 functions to provide the breaker failure logic and therefore is required to be 

OPERABLE whenever the affected breaker is closed.  

APPLICABILITY The EPSL N and SL breakers are required to be OPERABLE above COLD 
SHUTDOWN when the breakers are closed to ensure that power is provided from AC 

Sources to the AC Distribution system within the time assumed in the accident 

analyses. If the BKR is open then the functions of the trip coils are not required.  
There is no automatic BKR closing logic for the "N" and "SL" BKRs, therefore, trip 

coil operability for an open BKR is not a concern.  

The EPSL N and SL breaker requirements during COLD SHUTDOWN and 

REFUELING SHUTDOWN are addressed in the Bases for TS 3.7.12 AC Sources 

Shutdown/High Decay Heat/Reduced Inventory and TS 3.7.13 AC Sources 
Shutdown.  

ACTIONS A. 1 

With one trip coil inoperable a single failure could cause an "N" or "SL" BKR to not 

open. This could prevent the transfer to other available sources. Therefore, 24 hours 

is allowed for to repair the trip coil or open the BKR. The completion time is based 

on engineering judgement taking into consideration the time required to complete the 

required action ind the availability of the remaining trip coil.  

B.1 and B.2 

If the Required Actions and associated Completion Times cannot be met, the unit 

must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the following 
72 hours. These times allow for a controlled shutdown of one or all three Units 

without placing undue stress on plant operators or plant systems.  

(continued) 
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EPSL N and SL Breakers 
B 3.7.5 

BASES (continued) 

SURVEILLANCE S.R. 3.7.5.1 
REQUIREMENTS 

This surveillance is to verify operability of the trip functions of the SL and N 
breakers. Neither of these breakers have any -automatic close functions, therefore, 
only the trip coils require verification. Cycling of each breaker demonstrates 
functional operability and the coil monitor circuits verify coil integrity. A Preventive 
Maintenance program verifies each coil will independently respond to a trip signal.  
The monthly frequency is based on operating experience.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 
Improvements for Nuclear Power Reactors, February 6, 1987.  

2. 4kV Auxiliary Power System DBD, OSS-0254.00-00-2000 
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EPSL Keowee Emergency Start Function 
B 3.7.6 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.6 Emergency Power Switching Logic (EPSL) 
Keowee Emergency Start Function 

BASES 

BACKGROUND The Keowee Emergency Start function of EPSL provides a start signal to the two on
site emergency power sources and sets up logic and relaying for their use in the 

emergency mode. There are two independent channels of the Emergency Start 
function. Each channel is capable of starting both Keowee units and activating the 
logic for operating in the emergency mode.  

The Emergency Start channels 1 and 2 are actuated from Engineered Safeguards 
channels 1 and 2 respectively. The Emergency Start channels can also be activated 
manually from the Oconee Control rooms or cable spread rooms. There are two 
independent channels associated with each Oconee unit.  

APPLICABLE The safety analysis for EPSL and the emergency power system is contained in 

SAFETY Chapter 8.0 and 15.0 of the FSAR. The most severe Design Basis Transient for the 

ANALYSES emergency power system is a LOCA with a Loss of Offsite Power (LOOP). For this 
transient the Keowee Emergency Start function of EPSL must send a start signal to 
both Keowee units. Logic is also actuated that ensures separation of both Keowee 
units from the system grid. Alignment of the Keowee Unit connected to the overhead 

powerpath is allowed only after a separate logic sequence ("Switchyard Isolate 

Complete" which is not associated with the Keowee Emergency Start function) verifies 
the switchyard alignment is separated from the grid.  

The Keowee Emergency Start function also disables many protective interlocks and 

trips associated with the Keowee generators.. This is to help ensure the generators 
will remain available for emergency power despite minor failures or malfunctions.  

The Keowee Emergency Start circuitry is designed such that no credible single failure 

can prevent an Emergency Start signal from reaching the Keowee units. Each channel 
is completely independent of the other and only one channel is required to perform the 

entire safety function.  

EPSL Keowee Emergency Start Function is part of the primary success path and 
functions to mitigate a DBA or transient that presents a challenge to the integrity of a 
fission product barrier. As such, the EPSL Keowee Emergency Start Function 
satisfies the requirements of selection criterion 3 of the NRC interim policy statement 

(Reference 1).  

(continued) 
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EPSL Keowee Emergency Start Function 
B 3.7.6 

BASES (continued) 

TS Two channels of the Keowee Emergency Start function are required to be 
OPERABLE. This includes all relays, contacts, and logic that is required to 

Emergency Start the Keowee units, bypass certain protective interlocks and trips, and 
circuitry that separates the Keowee units from the grid (trips ACBs 1 and 2).  

APPLICABILITY The Keowee Emergency Start function of EPSL is required to be OPERABLE above 

COLD SHUTDOWN to ensure that power is provided from AC Sources to the AC 
Distribution system within the time assumed in the accident analyses.  

The EPSL Keowee Emergency Start Function requirements during COLD 
SHUTDOWN and REFUELING SHUTDOWN are addressed in the Bases for TS 
3.7.12 AC Sources - Shutdown/High Decay Heat/Reduced Inventory and TS 3.7.13 
AC Sources - Shutdown.  

ACTIONS A. 1 

In the event one channel of the Keowee Emergency Start function becomes 

inoperable, then a single failure of the other channel could prevent starting the 
Keowee units. For most scenarios, the Keowee Unit would still be emergency started 

by Operator action or automatically from non-class 1E circuitry. For this reason, 72 
hours is allowed for restoration of one inoperable channel. The Completion time is 

based on engineering judgement taking into consideration the time required to 
reasonably complete the required action and the availability of the remaining channel.  

In addition the completion Time is consistent with TS 3.7.1 for one inoperable power 
path.  

B.1 and B.2 

If the Required Actions and associated Completion Times cannot be met, the unit 

must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the following 
72 hours. These times allow for a controlled shutdown of one or all three Units 

without placing undue stress on plant operators or plant systems.  

C.1 

If both channels of the Keowee Emergency Start function become inoperable then both 

Keowee Hydro Units must be declared inoperable. Appropriate required actions are 

specified in TS 3.7.1 AC Sources - Operating.  

(continued) 
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EPSL Keowee Emergency Start Function 
B 3.7.6 

BASES (continued) 

SURVEILLANCE SR 3.7.6.1 
REQUIREMENTS 

See Bases for SR 3.7.1.7 (Keowee Emergency Start).  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  

2. 4kV Auxiliary Power System DBD, OSS-0254.00-00-2000 

3. Keowee Emergency Power System DBD, OSS-0254.00-00-2005 

0 
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EPSL Degraded Grid Voltage Protection 
B 3.7.7 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.7 Emergency Power Switching Logic (EPSL) 
Degraded Grid Voltage Protection 

BASES 

BACKGROUND Two independent means are provided to assure the degradation of the voltage from 
off-site sources does not adversely impact the function of safety-related systems and 

components. One means of assuring this protection is provided by the Degraded Grid 
Protection System (DGPS).  

This system, upon indication of inadequate voltage, will provide an alarm to Unit 1 & 
2 Control room and the Spartanburg Dispatcher. If any single ES Channel I or 2 

signal from any Unit is sensed by the DGPS, while the voltage is below acceptable 
levels, the DGPS will initiate an isolation of the 230 KV switchyard (Yellow Bus) to 
ensure the on-site emergency overhead power path is available. The non-ES operating 
Units will not be affected by this action since their generators (Red Bus Bkr.) remain 
connected to the red bus.  

The second means is provided by maintaining the voltage at or above acceptable 
levels. Based on historical data, it is anticipated any degradation of the voltage in the 

230 KV switchyard will not last for an extended period of time. Administrative 
procedures are in place to assure timely actions are taken to restore the voltage.  

There are three undervoltage relays installed to monitor the switchyard voltage, one 
on the line side of each of the three startup transformers. Each of the undervoltage 
relays is supplied by a single phase coupling-capacitor voltage transformer. The 
undervoltage relay contacts are arranged in a 2 out of 3 logic sequence which feeds 

two redundant time delay (drop) relays. The time delay relays were added to prevent 

spurious actuations, but still provide adequate response time to voltage transients.  
The DGPS voltage sensing may be considered OPERABLE when in a tripped 
condition. Circuit control power is fed from the Switchyard 125V DC system.  

APPLICABLE The purpose of the Degraded Grid Protection System is to ensure 

SAFETY adequate voltage is available during a ES actuation concurrent 

ANALYSES with a 230 KV switchyard voltage of less than 219 KV.  

(continued) 
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B 3.7.7 

BASES (continued) 

APPLICABLE Based on design calculations, 219kV is the minimum switchyard voltage that will 
SAFETY ensure proper operation of loads during ES actuation without being subject to damage 
ANALYSES or protective relay actuation.  

EPSL Degraded Grid Voltage Protection is part of the primary success path and 
functions to mitigate a DBA or transient that presents a challenge to the integrity of a 
fission product barrier. As such, EPSL Degraded Grid Voltage Protection satisfies 
the requirements of selection criterion 3 of the NRC interim policy statement 
(Reference 1).  

TS. Three startup transformer sensing relays are required to be OPERABLE. The loss of 
power to any Unit startup transformer de-energizes the associated sensing relay and 
satisfies part of the logic for system actuation. This reduces the logic to a 1 out of 2 
function, however the tripped channel is considered to be OPERABLE since the effect 
is in the conservative direction. Loss of a second sensing relay will still have no 
effect on actuation except to satisfy the Degraded Grid permissive and leave only a 
single ES Channel 1 or 2 signal remaining to cause system actuation. Therefore, 
OPERABLE is defined as energized or tripped.  

Both channels of Degraded Grid Voltage Protection Actuation Logic are required to 
be OPERABLE to ensure single failure criteria can be met while maintaining system 
function.  

APPLICABILITY The Degraded Grid Protection System is required to be OPERABLE above COLD 
SHUTDOWN to ensure a reliable and adequate power available to ES systems 
The Degraded Grid Protection System is not required to be OPERABLE in COLD 
SHUTDOWN and REFUELING SHUTDOWN because undervoltage setpoints of the 
E and N breakers provide protection of required equipment and are addressed in TS 
3.7.12 AC Sources - Shutdown/High Decay Heat/Reduced Inventory and TS 3.7.13 
AC Sources - Shutdown.  

0 
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BASES (continued) 

ACTIONS The Required Actions have been established based on the level of degradation of the 
Degraded Grid Protection System.  

A.1 

A single voltage sensing relay inoperable (unable to trip) means the affected Unit must 
rely on the other Units' sensing relays. The logic is also degraded to 2 out of 2 
versus 2 out of 3. Failure of a second sensing relay to trip when required will render 
both channels inoperable. The 24 hour completion time is based on engineering 
judgement taking into consideration the infrequency of actual Grid system voltage 
degradation, the probability of a simultaneous ES actuation and the availability of 
other Units' sensing relays.  

B.1 

In the event one channel of actuation logic is inoperable (unable to trip) then a single 
failure of the other channel to trip when required would remove protection from a 
Degraded Grid condition concurrent with ES actuation. The 24 hour completion time 
to restore the inoperable channel is based on engineering judgement taking into 
consideration the infrequency of actual grid system degradation, the probability of a 
simultaneous ES actuation, and the availability of the OPERABLE channel.  

C. 1 

Two or more voltage sensing relays or both actuation logic channels inoperable 
removes Degraded Grid Protection from being available to the Station during ES 
actuation. 12 hours of continued operation is allowed to return 2 of the sensing relays 
and 1 channel to OPERABLE status. The loss of protection exposes any Unit to an 
inadequate power supply during a degraded grid situation concurrent with a LOCA on 
that Unit. The 12 hour completion time is based on engineering judgement taking into 
consideration the infrequency of actual grid system degradation, and the probability of 
a simultaneous ES actuation.  

D.l and D.2 

If the Required Actions and associated Completion Times cannot be met, the unit 
must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in 84 hours.  
These times allow for a controlled shutdown of one or all three Units without placing 
undue stress on plant operators or plant systems.  

(continued) 
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B 3.7.7 

BASES (continued) 

SURVEILLANCE SR 3.7.7.1 
REQUIREMENTS 

See Bases for SR 3.7.1.8 (Degraded Grid Functional Test) 

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  

2. 230kV Switchyard Power System DBD, OSS-0254.00-00-2004 
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B 3.7.8 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.8 Vital I&C DC Sources And Distribution 

BASES 

BACKGROUND The 125VDC Vital Instrumentation and Control (I&C) System consists of 125VDC 
battery sources and a distribution system as described below. It provides control 
power for the Emergency Power System. It also provides both motive and control 
power to selected safety-related and non-safety equipment. It is designed to have 
sufficient independence, redundancy, and testability to perform its safety functions, 
assuming a single failure.  

Sources: 
For each unit, two independent and physically separated 125VDC batteries and buses 
are provided for the 125VDC Vital I&C System. The DC buses are two conductor 
metal-clad distribution center assemblies. Three battery chargers are supplied for 
each unit, with two serving as normal supplies to the bus sections with the associated 
125VDC battery floating on the bus. The batteries supply the load without 
interruption should the battery chargers or the AC source fail. Each of the three 
battery chargers is supplied from a separate 600 volt AC engineered safeguards motor 
control center. One of these three battery chargers serves as a standby battery charger 
and is provided for servicing and to back up the normal chargers. A bus tie with 
normally open breakers is provided between each pair of DC bus sections to "back 
up" a battery when it is removed for servicing.  

During normal operation, the vital I&C 125VDC loads are powered from the battery 
chargers with the batteries floating on the system. Upon loss of AC power to the 
chargers, each unit's DC system has adequate stored capacity (ampere-hour) to 
independently supply required Emergency Loads for at least one hour. One hour is 
considered conservative, since there are redundant sources of AC power providing 
energy to these DC auxiliary systems. The loss of all AC power to the DC system is 
expected to occur very infrequently and for short periods of time. Each battery 
charger has adequate power output capacity for the steady-state operation of connected 
loads required during normal operation, while at the same time maintaining its battery 
bank fully charged. Each battery charger has sufficient capacity to restore the battery 
to its fully charged state while supplying normal steady state loads.  

Distribution: 
Four separate 125VDC Vital I&C Panelboards (DIA, DIB, DIC, DID), are provided 
for each unit. Each panelboard receives its DC power through an auctioneering 
network of two isolating diode assemblies. One assembly. is supplied from the unit's 
125 volt distribution system, and the other assembly is supplied from another unit's, 
(the backup unit) 125VDC Vital Distribution System. The diode 

(continued) 
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BASES (continued) 

BACKGROUND assemblies permit the two distribution systems to supply current to the Vital I&C 

(continued) DC Panelboard connected to the output of the diode assemblies, and block the flow of 
current from one DC distribution system to the other.  

In order to provide all safety functions required during an accident, power must be 

provided from any three of the four Vital I&C DC Panelboards. During normal 

operation, the auctioneering network described above provides multiple redundancy 
for assuring that power from the 125VDC Vital I&C Sources would be provided to 

the Vital I&C DC Panelboards. Therefore, power from any three of the four Vital 
I&C DC Sources for a particular unit (two for the unit considered, and two from the 
backup unit) continues to provide redundancy of power sources for safety functions 

performed by the Vital DC I&C Panelboards.  

Ground Detection: 
The ungrounded DC system has detectors and alarms to indicate when there is a 

ground existing on any leg of the system. A ground on one leg of the DC system will 

not cause any equipment to malfunction. In order to find and correct a DC ground on 

the 125VDC I&C System, each unit's DC system must be separated from the other 

two units. With the backup function disabled, the unit would be in a degraded mode, 
but would in fact have all of its own DC system available if needed. Each unit's 

batteries (either CA or CB) is capable of carrying all the 125VDC instrumentation and 

control loads on that unit.  

Inter-unit dependencies: 
Unit 1 panelboards 1DIC and IDID provide primary and backup power for SK and 

SL breakers control power, standby bus protective relaying control power, standby 
breakers control power for all three Units, and retransfer-to-startup source switching 
circuits for all three Oconee Unit's Emergency Power Switching Logic Systems. All 

other safety related functions supported by the Vital 125VDC Panelboard are unit 

specific.  

APPLICABLE The initial conditions of design basis transient and accident analyses in FSAR Chapter 

SAFETY 6 (Engineered Safeguards) and Chapter 15 (Accident Analyses) include the assumption 
ANALYSES that all Engineered Safety Features are OPERABLE. The operability requirements of 

the 125VDC Vital I&C System are consistent with these assumptions, and are based 

upon meeting the design basis of the plant.  

For an accident concurrent with a loss of all offsite power assuming a worst case 

single failure, the Vital 125VDC I&C System provides power to components which 

function to maintain OPERABLE: 

a. at least one of the onsite (or offsite power sources, if available), 
b. two ES power system strings, 
c. at least three inverters for the Vital AC Distribution System, described 

in TS 3.7.10.  
(continued) 
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BASES (continued) 

APPLICABLE The 125VDC Vital I&C System provides emergency DC electrical power for control 

SAFETY and switching of the Emergency Power System, as well as DC power for other safety 
ANALYSIS functions. It is part of the primary success path, functions to mitigate design basis 

(continued) accidents, and so meets selection, criterion 3 of the NRC Interim Policy Statement 
(Reference 1).  

TS For unrestricted operation, the four 125VDC I&C Panelboards (DIA, DIB, DIC, & 
DID) shall be OPERABLE. A panelboard is considered OPERABLE when it is 

energized from an OPERABLE source. In addition, no single battery may be the 

only OPERABLE source of power to more than one panelboard.  

Because power from any three of the four panelboards DIA, DIB, DIC, or DID 
would support all safety functions associated with the panelboards, these requirements 

ensure that the supported safety functions are not vulnerable to a single failure.  

Panelboards 1DIC and IDID affect all three Units since these panelboards provide 

primary and backup power for SK'and SL breakers control power, standby bus 

protective relaying control power, standby breaker control power for all three Units 

and retransfer to startup source for all three Units.  

A DC source is generally considered OPERABLE when TS 3.7.11 does not require 
the battery to be declared inoperable, and the battery bank and charger are connected 

0 to their associated bus and operating. For unrestricted operation, the following Vital 

I&C DC Sources shall be OPERABLE: 

For operation of two or more units, a total of five 125 VDC Vital Batteries, 
with associated chargers and distribution centers. Four 125 VDC Vital 

batteries are adequate to ensure adequate capacity and voltage for the DC 
loads. Five batteries are required for single failure from a station DC loading 
perspective.  

For a particular unit being considered, in association with its backup unit, a 
total of three of the four 125VDC Vital Batteries and associated chargers and 

distribution centers, including interconnections through their associated 
auctioneering diodes, as follows: 

Unit 1: ICA, ICB, 2CA, 2CB 
Unit 2: 2CA, 2CB, 3CA, 3CB 
Unit 3: 3CA, 3CB, ICA, ICB 

In each case, one Vital I&C 125VDC Source associated with the unit being considered 

must be included. These requirements ensure that, for each operating unit, at least 

three Vital DC Panelboards will receive power, with adequate voltage, after sustaining 

any single failure in the Vital I&C DC Sources and Distribution System.  

(continued) 
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BASES (continued) 

APPLICABILITY The 125VDC Vital I&C System is required to be OPERABLE above COLD 
SHUTDOWN to support functions of the Engineered Safeguards System, the Reactor 
Protective System, the Emergency Power Switching Logic, and certain other safety 
functions.  

Vital I&C DC Sources and Distribution requirements during COLD SHUTDOWN 
and REFUELING SHUTDOWN are addressed in the Bases for TS 3.7.16 Vital I&C 
DC Sources and Distribution - Shutdown/High Decay Heat/Reduced Inventory and TS 
3.7.17 Vital I&C DC Sources and Distribution - Shutdown.  

ACTIONS The required actions have been established and based on the extent of degradation of 

the 125VDC Vital I&C System.  

A.1 

With one panelboard inoperable, the three remaining panelboards will continue to 

provide power for all safety functions supported by Vital I&C DC. Failure of one of 

the three remaining panelboards could result in failure to support required ES 
functions or Unit trip.  

An inoperable panelboard shall be returned to service within 24 hours. This 
conservative requirement assures continued redundancy in the 125VDC Vital I&C 

Distribution System, and recognizes the importance of the multiple functions 
supported by the panelboards.  

B. I 

Inoperablilty of some of the Auctioneering Diode Panels (ADA1, ADA2, ADBI, 
ADB2, ADC1, ADC2, ADDI, ADD2), or a combination of inoperabilty of 125VDC 
Vital I&C Sources and auctioneering diode panels, could cause a single battery to 
become the only battery power supply for more than one 125VDC Vital I&C 

Panelboard. In this condition, a single failure of that battery (or its associated 

equipment) could cause loss of more than one panelboard during an accident, so that 

required safety functions might not be supported. Specifically, if a single battery 
were providing the only power source for panelboards DIA and DIB, single failure of 

the battery would result in failure of both ES digital channels. Vulnerability of the ES 

digital channels to single failure for 24 hours is considered acceptable the limited 

scope of potential failures. Similarly, if the panelboards are isolated from their 

backup Unit, a single failure could result in loss of two panelboards so that required 

safety functions may not be supported. Therefore, within 24 hours after such a 

condition arises, affected equipment shall be restored and aligned such that no single 
battery is the only battery power supply for more than one 125VDC Vital I&C 
Panelboard for the unit under consideration. The 24 hour completion time is based on 

engineering judgement taking into consideration the time to reasonably complete the 

Required Action and the redundancy available in the Vital I&C DC System.  

(continued) 
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BASES (continued) 

ACTIONS C.1. D.1 
(continued) 

Conditions C and D can apply to one Unit or to two Units similtaneously.  

Specifically, if the Unit specific DC source requirements are not met due to the 

inoperability of one required DC source, Condition C or D would apply to that Unit.  

In addition, this could result in failure to meet the "fifth" source requirement of TS 

3.7.8 for the station, or failure to meet the Unit specific requirements for another 

Unit. For example, if all three Units are above COLD SHUTDOWN, battery ICA is 

inoperable, and battery 3CB was on equilizing charge after the service test, two Units 

would be required to shutdown per Condition E if 3CB (or ICA) was not restored 

within 72 hours. With one of the required 125VDC Vital I&C Sources inoperable, 
the remaining sources are fully capable of providing adequate voltage to all 12 plant 

DC panelboards. In addition with one of the required DC sources inoperable, the 
remaining sources will assure alignment of power to at least three panelboards for the 

affected Unit. Three panelboards are necessary to shut down the operating unit and 

maintain it in a safe shutdown condition, assuming no single failure. However, 
overall reliability is reduced because a single failure in the remaining DC sources or 

one of the operating 125VDC Vital I&C Panelboards could result in the minimum 

required ES functions not being supported. Therefore, the inoperable source must be 

restored to OPERABLE status within 24 hours. A required battery may be inoperable 

for a period of 72 hours to perform equalizer charge following the performance test or 

service test (SR 3.7.8.2).  

The completion times for actions in this TS are based on engineering judgment, taking 

into consideration the extent of degradation involved, the likelihood of events or 

failures which could challenge the system, and the time required to complete the 

required actions.  

E.1 & E.2 

If the Required Actions and associated Completion Times cannot be met, the affected 

unit(s) must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the 

following 72 hours. These times allow for a controlled shutdown of one or all three 

units without placing undue stress on plant operators or plant systems.  

F.1 

Inoperability of some of the auctioneering diode panels (lADC1, 1ADC2, 1ADDI, 
and IADD2) or a combination of 125 VDC Vital I&C sources and auctioneering 
diode panels could cause a single battery to become the only battery power supply for 

DC panelboards IDIC and IDID. This condition would impact all three Units since 

these panelboards provide primary and backup control power for the SK and SL 

breaker control power, standby bus protective relaying, standby breaker control power 
for all three Units, and retransfer to startup logic for all three Units. In this 

condition, a single failure of that battery (or its associated equipment) could cause loss 

of both panelboards, so that required automatic EPSL functions for 
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BASES (continued) 

ACTIONS F.1 (continued) 
(continued) 

all three units might not be supported. Therefore, within 24 hours after such a 
condition arises, affected equipment shall be restored and aligned such that no single 
battery is the only battery power supply for both DC panelboards IDIC and IDID.  
The completion time is based on engineering judgement taking into consideration the 

time to reasonably complete the required action and the reduncancy available in the 
Vital I&C DC System.  

G.1 

If the Required Actions and associated Completion Times for Condition F cannot be 
met, all three Units must be in HOT SHUTDOWN in 12 hours and COLD 
SHUTDOWN in the following 72 hours. These times allow for a controlled 
shutdown of all three units without placing undue stress on plant operators or plant, 
systems.  

SURVEILLANCE SR 3.7.8.1 
REQUIREMENTS 

Verifying battery voltage while on float charge helps ensure the effectiveness of the 

charging system and the ability of the battery to perform its intended function. Float 

charge is the condition where the charger is supplying continuous charge required to 

overcome the internal losses of the battery and maintain the battery in a fully charged 
state. The weekly frequency consistent with manufacturers' recommendations and 
IEEE 450 (Reference 2). The frequency is based on engineering judgement and 
industry-accepted practice considering the unit conditions required to perform the test, 
the ease of performing the test and the likelihood of a change in system or component 
status.  

(continued) 
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BASES (continued) 

SURVEILLANCE SR 3.7.8.2 
REQUIREMENTS 
(continued) Imposing a simulated diode failure signal to demonstrate that the individual diode 

monitors are OPERABLE ensures each diode assembly is capable of performing its 
function of supplying power from either of two sources. This SR is consistent with 

manufacturer's recommendations and ensures the operators will be notified by alarms 

if a source is lost. The monthly frequency is is based on engineering judgement and 

operating experience.  

SR 3.7.8.3 

Measuring peak inverse voltage capability of each auctioneering diode ensures the 
diodes are capable of isolating a fault on one source from the other source. The 6 
month frequency is based on engineering judgement and operating experience.  

SR 3.7.8.4 

The battery service test, in accordance with IEEE-450 (Reference 2), demonstrates the 

capability of the battery to meet the system analyzed response requirements.  
Reference 3 provides the load requirements for the 125VDC I&C Batteries. The 

annual frequency is based on engineering judgement and industry-accepted practice 

considering the unit conditions required to perform the test, the ease of performing the 
test and the likelihood of a change in system or component status.  

SR 3.7.8.5 

Visual inspection of battery cells, end cell plates, and battery racks provide an 

indication of physical damage or abnormal deterioration which could potentially 

degrade battery performance. The annual frequency is based on engineering 
judgement and operational experience and is sufficient to detect battery degradation on 

a long-term basis when it is properly coupled with other surveillances more frequently 
performed to detect abnormalities.  

SR 3.7.8.6 

Verification of cell to cell connection cleanliness, tightness, and proper coating with 
anti-corrosion grease provides an indication of any abnormal condition, and assures 

continued operability of the battery. The annual frequency is based on engineering 

judgement and operational experience and is sufficient to detect cell connection 

degradation when it is properly coupled with other surveillances more frequently 
performed to detect abnormalities.  

(continued) 
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REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specifications 

Improvements for Nuclear Power Reactors, February 6, 1987 

2. IEEE-450-1980 

3. Duke Design Engineering Specification OSS-0254.00-00-2006 (Design Basis 

Document) 125 VDC Vital I&C System 
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B 3.7.9 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.9 230KV SY DC Sources and Distribution 

BASES 

BACKGROUND The 230KV Switchyard (SY) 125VDC System consists of 125VDC battery sources 
and a distribution system as described below. It provides primary and backup DC 
power for protective relaying and actuation circuits associated with the 230KV SY, as 
well as DC control power for 230KV power circuit breaker (PCB) operation. It is 

designed to have sufficient independence, redundancy, and testability to perform its 
safety functions, assuming a single failure.  

Safety functions provided by the 230KV SY 125VDC System include: 

a) connection of on-site power from Keowee to Oconee via the emergency onsite 
overhead power path 

b) isolation of Oconee (including Keowee) from degraded grid voltage through 
action of the Degraded Grid Protection System (DGPS) 

With the exception of the functions of the DGPS, all functions of the 230KV 
Switchyard DC Sources and Distribution System can be considered redundant to those 

associated with the emergency onsite underground power path.  

Sources: 
There are two 125VDC batteries (SY-1; SY-2) in the 230KV SY Relay House, each 
with an associated battery charger. A spare charger, which can be connected to either 

battery, is also provided. These components, along with their interconnecting wiring 
and breakers, comprise the two 125VDC Sources for the 230KV SY.  

Each 125VDC Source has stored capacity sufficient to supply required emergency 
loads for at least one hour. A one hour minimum capacity is considered conservative, 
because there are redundant sources of AC power to the battery chargers, so that loss 

of AC power to the battery chargers is expected to occur infrequently, and for short 

periods of time. Each charger has power output capacity sufficient for steady-state 

operation of connected loads during normal operation, while simultaneously 
maintaining or restoring the associated battery bank to a fully charged condition.  

Distribution: 
The output of 230KV SY 125VDC Sources SY-1 and SY-2 are connected to 
Distribution Centers SY-DC-1 and SY-DC-2, respectively. The buses are metal-clad 

two conductor assemblies. A bus tie with normally open breakers is provided 

between the distribution centers to "backup" a battery when it is removed for 

servicing. SY-DC-1 supplies DC Panelboards DYA, DYB, DYC, and DYD; SY-DC

2 supplies DC Panelboards DYE, DYF, DYG, and DYH. DC Panelboards DYD and 

(continued) 
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BASES (continued) 

BACKGROUND DYH provide power for non-safety functions, and are not directly subject to the 

(continued) Technical Specifications. Distribution Centers SY-DC-1 and SY-DC-2 with their 

associated safety-related DC panelboards and interconnecting wiring and breakers 

comprise the 230KV SY DC Distribution System.  

The two distribution centers are redundant, each providing power to all components 

necessary for performing the safety functions of the 230KV SY DC System. DC 

Panelboard DYA is redundant to DYE; DYB is redundant to DYF, and DYC is 

redundant to DYG. Thus, the failure of any single component in the 230KV SY DC 

Distribution System, or in their associated 125VDC Sources, will not prevent any 

safety function from being performed. The redundant panelboards supply power to 

separate channels of the Degraded Grid Protection System (DGPS) circuits, separate 

channels of other protective relaying circuits, and separate feeds for each 230KV 

PCB's closing and tripping control. Separate dual trip coils are provided for each 

PCB. Isolating diodes are provided for redundant power feeds to each PCB's 

common closing coil circuit.  

Ground Detection: 
The ungrounded DC system has detectors and alarms to indicate when there is a 

ground existing on any leg of the system. A single ground will not cause any 
malfunction or prevent operation of any safety function.  

APPLICABLE The initial conditions of design basis transient and accident analyses in FSAR 

SAFETY Chapter 6 (Engineered Safeguards) and Chapter 15 (Accident Analyses) include 

ANALYSES the assumption that all Engineered Safety Features are OPERABLE, that two onsite 

emergency power paths are available, that offsite power is initially available, and that 

loss or degradation of offsite power will not prevent operation of safety systems. The 

operability requirements of the 230KV DC Sources and Distribution System are 

consistent with these assumptions, and are based upon meeting the design basis of the 

plant.  

For an ES actuation concurrent with a loss or degradation of offsite AC power, 

assuming a worst case single failure, the 230KV DC Sources and Distribution System 

provides power to components and protective systems which function to: 

a. maintain OPERABLE at least one of the onsite power sources, 
b. separate Oconee and the onsite power sources from the electrical 

system grid, should grid voltage be lost or degraded.  

The 230KV 125VDC Sources and Distribution System provides emergency DC 
electrical power for protection circuits, actuation circuits, and breaker operation 

associated with the onsite power sources. It is part of the primary success path, 
functions to mitigate design basis accidents, and so meets selection criterion 3 the 

NRC Interim Policy Statement (Reference 1).  
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TS For unrestricted operation, the two 230KV SY DC Distribution Centers (SY-DC-1; 
SY-DC-2), and their associated safety related panelboards (DYA, DYB, DYC; DYE, 
DYF, DYG) shall be OPERABLE. For a distribution center and its associated safety 
related panelboards to be considered OPERABLE, they must be energized from an 
OPERABLE source.  

For unrestricted operation, two 230KV SY 125VDC Sources shall be OPERABLE. A 
DC source is generally considered OPERABLE when TS 3.7.11 does not require the 

battery to be declared inoperable, and the battery bank and charger are connected to 
their associated bus and operating.  

APPLICABILITY The 230KV SY 125VDC System is required to be OPERABLE above COLD 
SHUTDOWN to ensure continued operability of the overhead power path, and to 

provide protection of the safety related portion of the 230 KV switchyard from 
potential degradation of voltage on the electrical power grid.  

During an accident with or without loss of offsite power, unless an extended 

degradation of voltage from offsite power occurred, all requirements would be met 

without operation the 230KV DC Sources and Distribution System. With extended 

partial degradation of the offsite power voltage, operation of the DGPS, which is 

supported by the 230KV SY 125VDC System, would be required.  

The 230kV Switchyard 125VDC System is not required to be OPERABLE in COLD 
SHUTDOWN and REFUELING SHUTDOWN because the undervoltage setpoints of 

the E and N breakers provide of required equipment and are addressed in TS 3.7.12 
AC Sources - ShutdownlHigh Decay Heat/Reduced Inventory and TS 3.7.13 AC 
Sources - Shutdown.  

ACTIONS The required actions have been established and based on the extent of degradation of 

the 230KV SY 125VDC System.  

A.1 

If a 230KV SY DC Distribution Center (SY-DC-1; SY-DC-2) is inoperable, the 
inoperable distribution center shall be returned to service within 24 hours. This 

requirement assures continued redundancy in the 125VDC Vital I&C Distribution 

System. Loss of the remaining distribution center or a redundant panelboard could 

result in failure of the overhead emergency power path. In addition, in the event of 

grid degradation, the station and onsite emergency power sources could fail to 

separate from the grid.  

Similarly, if any required panelboard or combination of panelboards which are not 

redundant to each other is inoperable, the required panelboard(s) shall be returned to 

service within 24 hours. This requirement assures continued redundancy in the 

125VDC Vital I&C Distribution System. Loss of the remaining distribution center or 

Oconee Units 1, 2, & 3 B3.7-47 Draft November 27, 1991



230KV SY DC Sources and Distribution 
B3.7.9 . BASES (continued) 

a redundant panelboard could result in failure of the.overhead emergency power path.  
In addition, in the event of grid degradation, the station and onsite emergency power 
sources could fail to separate from the grid.  

The 24 hour completion time is based on engineering judgement taking into 
consideration the time to complete the required action, the redundancy available in the 

230kV switchyard DC system, the redundancy available in the emergency power 
paths, and the infrequency of an actual grid system degradation.  

B.1/C.1 

With one of the required 230KV Switchyard DC Sources inoperable, the remaining 
source is fully capable of providing adequate voltage to all connected panelboards, 
assuming no single failure. In addition, with one of the required DC sources 

inoperable, the remaining source is fully capable of powering the necessary 
panelboards, assuming no single failure. However, overall reliability is reduced 
because of the potential for a single failure in the remaining DC source or in a 

redundant panelboard. Loss of the remaining DC source or redundant panelboard 
could result in failure of the overhead emergency power path. In addition, in the 

event of grid degradation the station and onsite emergency power sources could fail to 

separate from the grid. Therefore, the inoperable source must be restored to 

OPERABLE status within 24 hours. A required battery may be inoperable for a 

period of 72 hours to perform equalizer charge following the performance test or 

service test (SR 3.7.8.4).  

The completion times for actions in this TS are based on engineering judgment, taking 
into consideration the extent of degradation involved, the likelihood of events or 

failures which could challenge the system, and the time required to complete the 

required actions.  

D.1 & D.2 

If the Required Actions and associated Completion Times cannot be met, the affected 

Oconee unit(s) must be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN 
in the following 72 hours. These times allow for a controlled shutdown of one or all 

three units without placing undue stress on plant operators or plant systems.  

(continued) 
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SURVEILLANCE SR 3.7.9.1 
REQUIREMENTS 

SRs 3.7.8., 3.7.8.4, 3.7.8.5, and 3.7.8.6, which are specified for the Vital I&C 

Sources and Distribution System, are also performed for the 230KV SY 125VDC 
Sources and Distribution System. Omitted SRs from 3.7.8 are not applicable to the 

230KV SY 125VDC Sources and Distribution System. Reference 3 provides the load 

requirements for the 230KV SY 125VDC Batteries.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specifications 

Improvements for Nuclear Power Reactors, February 6, 1987 

2. IEEE-450-1980 

3. Duke Design Engineering Calculation OSC-661 230KV Switchyard Battery 

Capacity Calculation 

10. Duke Design Engineering Specification OSS-0254.00-00-2009 (Design Basis 

Document) 230KV SY 125 VDC Power System 
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B 3.7.10 

3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.10 AC Vital Distribution - Operating 

BASES 

BACKGROUND The AC Vital Distribution System is comprised of four redundant 120 VAC vital 

instrument power panelboards for each unit which provide power to associated vital, 
instrumentation and control loads under all operating conditions. Each panelboard is 

powered separately from a static inverter connected to one of the four 125 VDC 
instrumentation and control panelboards. In order to accommodate maintenance on 

the inverters and supply backup power, a tie with breakers is provided to each of the 

120 VAC vital panelboards from the alternate 120 VAC regulated bus.  

Each of the four redundant channels of Nuclear Instrumentation and Reactor 

Protective System (RPS) equipment on each unit is powered from a separate 120 VAC 

vital panelboard. Separate 120 VAC panelboards also supply each of the three 

redundant Engineered Safeguards (ES) system analog channels and each of the two 

redundant ES digital channels for each unit.  

APPLICABLE The safety analysis for the 120 VAC Vital Distribution system is contained in 

SAFETY Chapters 8.0 and 15.0 of the FSAR. All ESF systems, which are powered by 

ANALYSES panelboards KVIA, KVIB, KVIC, and KVID, are assumed to be OPERABLE in the 

initial conditions of FSAR Chapter 6, Engineered Safeguard, and 15, Accident 

Analyses.  

AC Vital Distribution is part of the primary success path and functions to mitigate a 

DBA or transient that presents a challenge to the integrity of a fission product barrier.  

As such, AC Vital Distribution satisfies the requirements of selection criterion 3 of 

the NRC interim policy statement (Reference 1).  

TS All four 120 VAC vital instrumentation power panelboards (KVIA, KVIB, KVIC, and 

KVID) are required to be OPERABLE along with their associated static inverters.  

Implicit in this is that all breakers and connecting hardware that are necessary for the 

circuit to perform its intended function are OPERABLE.  

APPLICABILITY The 120 VAC Vital Distribution system is required to be OPERABLE above COLD 

SHUTDOWN to assure that power is supplied to the ES and RPS systems.  

(continued) 
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BASES (continued) 

APPLICABILITY 120 VAC Vital Distribution system requirements during COLD SHUTDOWN and 

(continued) REFUELING SHUTDOWN are addressed by the separate TS on nuclear 

instrumentation.  

ACTIONS A.1. A.2, and A.3 

In the event that panelboard KVIA or KVIB is inoperable due to an inoperable 

inverter, a period of four hours is allowed to connect the panelboard to the KRA 

regulated panelboard. The digital ES channels are powered from KVIA and KVIB, 

and cannot actuate without power. The four hour completion time is based on 

engineering judgement taking into consideration the time to complete the required 

action, the operability of redundant panelboards, and the low likelihood of an event 

requiring ES actuation.  

Powering KVIA or KVIB from KRA will ensure non-load shed power is available in 

the event of an accident. However, KRA is non-safety and not battery backed and 

could impact timing assumptions for ESF equipment during an accident since KRA 

must be re-energized following an assumed LOOP. Connecting to the KRA 

panelboard will restore power to the KVIA or KVIB panelboard, however KVIA or 

KVIB will still be considered inoperable in this condition and must be verified to be 

energized once each 24 hours. The 24 hour completion time is based on engineering 

judgement taking into consideration the operability of redundant panelboards, and the 

low likelihood of an event requiring ES with a concurrent LOOP.  

KVIA or KVIB must be returned to its inverter supply within the next seven days.  
The completion time is based on engineering judgement taking into consideration the 

time to reasonably complete the required action, the operability of redundant 

panelboards, and the low likelihood of an event requiring ES with a concurrent 

LOOP.  

B.1 

If panelboard KVIA or KVIB becomes inoperable, for reasons other than inverter 

inoperability, a period of four hours is allowed to return the panelboard to 

OPERABLE status. The digital ES channels are powered from KVIA and KVIB, and 

cannot actuate without power. The four hour completion time is based on engineering 

judgement taking into consideration the time to complete the required action, the 

operability of redundant panelboards, and the low likelihood of an event requiring ES 

actuation.  

(continued) 

Oconee Units 1, 2, & 3 B3.7-51 Draft November 27, 1991



AC Vital Distribution - Operating 
B 3.7.10 . BASES (continued) 

ACTIONS C.1. C.2. & C.3 
(continued) 

In the event that panelboard KVIC or KVID is inoperable due to an inoperable 
inverter, a period of 24 hours is allowed to connect the panelboard to the KRA 

regulated panelboard. This is based on the allowed inoperability period for a 125 
VDC instrument and control panelboard which is the normal power source to the vital 

inverters. Panelboards KVIC and KVID carry loads which do not necessarily become 

inoperable upon loss of power, for example: RPS channels and ES analog channels 
which go to a tripped state upon loss of power. The 24 hour completion time is based 

on engineering judgement taking into consideration the time to complete the required 

action, the operability of redundant panelboards, and the low likelihood of an event 

requiring loads powered by KVIC or KVID.  

Powering KVIC or KVID from KRA will ensure non-load shed power is available in 

the event of an accident. However, KRA is non-safety and not battery backed and 

must be re-energized following an assumed LOOP. Connecting to the KRA 

panelboard will restore power to the KVIC or KVID panelboard, however KVIC or 

KVID will still be considered inoperable in this condition and must be verified to be 

energized once each 24 hours. The 24 hour completion time is based on engineering 

judgement taking into consideration the operability of redundant panelboards, and the 

low likelihood of an event requiring loads powered by KVIC or KVID.  

KVIC or KVID must be returned to its inverter supply within the next seven days.  
The completion time is based on engineering judgement taking into consideration the 

time to reasonably complete the required action, the operability of redundant 

panelboards, and the low likelihood of an event requiring loads powered by KVIC or 

KVID.  

D.1 

If panelboard KVIC or KVID is inoperable for reasons other than inverter 

inoperability, it must be returned to OPERABLE status within 24 hours. The 24 hour 

completion time is based on engineering judgement taking into consideration the time 

to complete the required action, the operability of redundant panelboards, and the low 

likelihood of an event requiring loads powered by KVIC or KVID.  

E.1 and E.2 

If the required actions and associated completion times cannot be met, the unit must 

be in HOT SHUTDOWN in 12 hours and COLD SHUTDOWN in the following 72 
hours. These times allow for a controlled shutdown on one or all three of the units 

without placing undue stress on plant operators or plant systems.  

(continued) 
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B 3.7.10 

BASES (continued) 

ACTIONS F.1 & F.2 
(continued) 

The inoperability of two or more AC Vital panelboards could result in a condition that 
could result ina loss of safety function. Therefore, the provisions of TS 3.0 apply.  

SURVEILLANCE SR 3.7.10.1 
REQUIREMENTS 

This SR verifies that the inverters are functioning properly with all required breakers 

closed and AC vital panelboards energized from the inverter. The verification of 

proper voltage and AC line synchronization/frequency ensures that the required power 
is readily available for the instrumentation connected to the panelboards. The weekly 

frequency takes into account the redundant capability of the panelboards and other 

indications available in the control room that will alert the operator to inverter 
malfunctions.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  
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B 3.7.11 

B 3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.11 Battery Cell Parameters 

BASES 

BACKGROUND TS 3.7.11, Battery Cell Parameters, utilizes the limits on electrolyte level, float 

voltage, and specific gravity for the 230 kv switchyard batteries, the Instrumentation 

& Control batteries and the Keowee batteries. Float voltage is the voltage required to 

be continuously applied to the battery sufficient to maintain a constant state of charge.  

A discussion of these batteries and their OPERABILITY requirements is provided in 

the Bases for TS 3.7.1, AC Source - Operating TS 3.7.8, Vital I&C DC Sources and 

Distribution - Operating, TS 3.7.9 230kV Switchyard DC Sources and Distribution, 

TS 3.7.16 Vital I&C DC Sources and Distribution - Shutdown/High Decay 

Heat/Reduced Inventory, and TS 3.7.17 Vital I&C DC Sources and Distribution 

Shutdown.  

The limits for the designated pilot cell's float voltage and specific gravity [greater than 

or equal to 2.13 volts and greater than or equal to a specific gravity of 1.2001 is 

characteristic of a charged cell with adequate capacity.  

The limits for each connected cell's float voltage and specific gravity ensures the 

OPERABILITY and capability of the battery.  

The specific gravity limits assume a manufacturer's recommended fully charged 

nominal specific gravity of 1.210. The specific gravity may be corrected for 

electrolyte temperature and level.  

APPLICABLE The initial conditions of design basis transient and accident analyses in FSAR Chapter 

SAFETY 6, Engineered Safeguards, and 15, Safety Analysis, assume all engineered safeguard 

ANALYSIS systems are OPERABLE. The DC power systems provide normal and emergency DC 

power for emergency auxiliaries and for control and switching during all modes of 

operation. The OPERABILITY of the power sources is consistent with the initial 

assumptions of the accident analyses and are based upon 1) maintaining DC power 

sources and associated distribution systems OPERABLE during accident conditions, 2) 

an assumed loss of off-site power, and 3) a single failure of one of the standby AC 

sources.  

By maintaining required DC sources OPERABLE Battery Cell Parameters are part of 

the primary success path and function to mitigate a DBA or transient that presents a 

challenge to the integrity of a fission product barrier. As such, Battery Cell 

Parameters satisfy the requirements of selection criterion 3 of the NRC interim policy 

statement (Reference 1).  

(continued) 
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TS TS 3.7.11, Battery Cell Parameters, specifies the limits for the 230 kv switchyard 
batteries, Instrumentation & Control batteries and Keowee batteries. Verifying the 
battery cells to be within the limits for the designated pilot cell and each connected 

cell, respectively, define part of the OPERABILITY requirements for these batteries.  

Other requirements for OPERABILITY are discussed below and in the Bases for TS 

3.7.1, AC Sources - Operating , TS 3.7.8, Vital I&C DC Sources and Distribution 

Operating, TS 3.7.9 230kV Switchyard DC Sources and Distribution, TS 3.7.16 Vital 

I&C DC Sources and Distribution - Shutdown/High Decay Heat/Reduced Inventory, 
and TS 3.7.17 Vital I&C DC Sources and Distribution - Shutdown.  

The batteries are capable of performing their intended function with two cells 

jumpered.  

APPLICABILITY Battery Cell Parameters are required to be within limits when the associated DC 

sources are required to be OPERABLE (Refer to APPLICABILITY discussion in the 

Bases for TS 3.7.1, AC Sources - Operating TS 3.7.8, Vital I&C DC Sources and 

Distribution - Operating, TS 3.7.9 230kV Switchyard DC Sources and Distribution, 
TS 3.7.16 Vital I&C DC Sources and Distribution - Shutdown/High Decay Heat/Low 

Inventory, and TS 3.7.17 Vital I&C DC Sources and Distribution - Shutdown.  

ACTIONS The pilot cells are monitored closely as a measure of battery performance. Because 

pilot cells lose more electrolyte than the other cells, the designation of the pilot cell 

should be rotated among all cells in the battery. The Completion Times are based on 

engineering judgment considering operating experience, and the time required to 

complete the Required Actions.  

A.1 

If the electrolyte level is below the top of the cell plates, the entire battery is 
conservatively assumed to be inoperable, because the cell's discharge capacity would 

be reduced, and the plates may suffer permanent damage. The battery may be 
restored to OPERABLE status by jumpering out the affected cell or by restoring the 
electrolyte level in accordance with the Required Actions of the associated DC 

Source.  

(continued) 
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O BASES (continued) 

ACTIONS B. 1 
(continued) 

If the float voltage of a battery cell is < 2.07-volts, the battery is assumed to be 

inoperable, because battery voltage may not be adequate to carry required loads 

during a DBA (Ref OSS-0254.00-00-2006 DBD). The battery may be restored to 

OPERABLE status by jumpering out the affected cell or by restoring the float voltage 
to > 2.07 volts in accordance with the Required Actions of the associated DC 
Source.  

C.1 

If the electrolyte temperature of a connected cell is <60F, the associated battery 
must be declared inoperable and the Required Actions of applicable specifications 

taken as appropriate. With temperature < 60 0F, the battery's capability may not be 

sufficient to satisfy the design basis load profile.  

D.1 

The limits on electrolyte level ensures no physical damage to the plates occurs and 

adequate electron transfer capability is maintained.  

E.1 

A float voltage limit of greater than or equal to 2.13 volts is characteristic of a 

charged cell with adequate capacity.  

F.1 

The specific gravity limits assure a recommended fully charged nominal specific 

gravity of 1.200. Specific gravity must be corrected for electrolyte temperature and 

level.  

G.1 

An individual cell's specific gravity that is more than 0.010 below the average of all 

cells is a possible indication of a deteriorating cell.  

H.1 

If more than 2 cells have been jumpered in a battery, the battery is assumed to be 

inoperable, because the battery may not meet required load demand. Appropriate 

Required Actions are specified in the associated DC source TS.  

If the appropriate parameters cannot be restored in accordance with the Required 

Actions, the associated battery is assumed to be inoperable. Appropriate Required 

Actions are specified in the associated DC source TS.  

(continued) 
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SURVEILLANCE SR 3.7.11.1 
REQUIREMENTS 

This Surveillance is consistent with the recommendations of paragraph 3.3.1(2) of 

Reference 1 20.2.1 of Reference 4 and 7.4.1 of Reference 2. The references indicate 

that the battery be demonstrated to meet limits on a regularly scheduled interval.  

SR 3.7.11.2 

The Surveillance is consistent with the recommendations of paragraph 3.3.1(6) of 

Reference 1 and 5.3.1(8) of Reference 5. A minimum specific gravity is established, 

and checked on a regular basis, so that each battery cell will have adequate power 

reserves and voltage to perform it's intended function.  

SR 3.7.11.3 

This Surveillance is consistent with the recommendation of paragraph 3.3.1(6) of 

Reference 1. An adequate electrolyte level ensures that there will be a proper 

conductivity and capacity of the battery cell.  

SR 3.7.11.4 

This Surveillance is consistent with the recommendations of paragraph 20.2.1 of 

Reference 4 and 3.3.2(4) of Reference 1. A minimum voltage is established so that 

adequate voltage is supplied to the station inverters DIA, DIB, DIC and DID for the 

inverters which in turn, will continue to supply power to their respective loads.  

SR 3.7.11.5 

This Surveillance is consistent with the recommendations of paragraph 3.3.2(1) of 

Reference 1 and 5.3.1(8) of Reference 5. A minimum specific gravity is established 

so that each battery cell will have adequate power reserves and voltage to perform it's 

intended duty.  

SR 3.7.11.6 

This Surveillance is consistent with recommendations of paragraph 3.3.2(3) of 

Reference 1 and the battery manufacturer. An adequate electrolyte level ensures that 

there will be a proper conductivity path and capacity of the battery cell.  

SR 3.7.11.7 

This Surveillance is consistent with recommendation paragraph 3.3.2(5) of Reference 

1. The electrolyte must be maintained above a minimum temperature for the battery 

to deliver designed power. On the other hand, the electrolyte temperature must be 

kept below a maximum temperature so that battery life is not unreasonably shortened.  

SR 3.7.11.8 

This Surveillance is consistent with recommendation of paragraph 3.4(1) of Reference 
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BASES (continued) 

1. A low out of average electrolyte specific gravity is an indication of a cell not 

maintaining proper charge.  

REFERENCES 1. IEEE Standard 450-1975, Recommended Practice for Maintenance, Testing, 
and Replacement of Large Lead Storage Batteries for Generating Stations and 

Substations.  

2. IEEE Standard 308-1978, Criteria for Class 1E Power Systems for Nuclear 

Power Generating Stations.  

3. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  

4. Duke Design Engineering specification OSS-0254.00-00-2006 (Design Basis 

Document) 125 VDC Vital I&C System.  

5. IEEE Standard 484-1975 Recommended Practice for Installation Design and 

Installation of Large Lead Storage Batteries for Generating Stations and 

Substations.  
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B 3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.12 AC Sources - Shutdown/High Decay Heat/Reduced Inventory 

BASES 

BACKGROUND During shutdown conditions, the AC Sources are required to supply power for 

equipment necessary to maintain core decay heat removal. Shutdown maintenance 

and testing activities should be performed in a manner that minimizes the risk of 

losing power to the DHR system. When core decay heat is high, the risk of core 

damage during a loss of DHR event is higher than if decay heat values were low.  

This is because less time is available to re-establish DHR. During this period, 
maintenance and testing activities should be carefully evaluated for the potential 

effects on the DHR system. Also, additional AC power sources and alignment 

capability to the MFBs should be maintained available. This additional redundancy 

provides "defense in depth" and help minimize the chance of a sustained (greater than 

15 minutes) loss of DHR due to loss of electrical power.  

APPLICABLE Loss of DHR scenarios are not addressed in the FSAR. In response to Generic Letter 

SAFETY 88-17, Duke Power performed analyses for loss of DHR events. These analyses used 

ANALYSES bounding decay heat values to conservatively estimate the time to core boiling, core 
uncovery, and core damage as a function of initial RCS inventory values. Other 

assumptions were made which are consistent with conditions that would exist prior to 

entering a reduced inventory mode of operation (RCS vented to reactor building and 
RCS temperature less that 140 0F).  

The more restrictive requirements of the AC Sources - Shutdown/High Decay 
Heat/Reduced Inventory TS shall be met when in COLD SHUTDOWN or 

REFUELING SHUTDOWN and the RCS inventory and core decay heat values are 

such that the core would become uncovered in less than 2.5 hours for a loss of decay 
heat removal event. This transition point is a calculated value which uses actual RCS 

inventory and time after shutdown as the invoking parameters.  

The time of 2.5 hours to core uncovery has been chosen as the point where additional 

redundancy is or is not required of the Electrical Power System. For conditions 

where greater than 2.5 hours are available prior to core uncovery, adequate time is 

available for plant personnel to restore electrical power. Also, plant emergency .  

response personnel would have sufficient time to support the normal shift operating 

personnel in restoring core cooling. For conditions where less than 2.5 hours are 

available to core uncovery, the requirements for additional redundancy should prevent 

any extended loss of DHR due to loss of the Electrical Power System.  

(continued) 
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APPLICABLE The 2.5 hour time is derived from NRC Generic Letter 88-17, which recommends 

SAFETY this guideline for plants of Oconee's configuration, for establishing containment 

ANALYSES closure after a loss of DHR event. GL88-17 intends that closure be established prior 

(continued) to making a release associated with core damage. Duke's conservative prediction of 
the time to "core uncovery," in regard to these shutdown requirements, is such that 
additional margin/time exists until the time of actual core uncovery and the subsequent 
time at which core damage and the associated release of radioactive material would 

occur. Therefore, these shutdown requirements for the electrical systems provide the 

capability of establishing containment closure prior to any large release due to a loss 

of DHR caused by a loss of power, in a manner similar to that recommended in GL 
88-17. The 2.5 hour time to core uncovery is also a logical point at which to apply 
additional restrictions which reduce the probability of a loss of power, analogous to 

the reduced inventory point at which additional restrictions are imposed through 
Duke's commitments to GL88-17.  

A loss of inventory event is not expected to occur coincident with a loss of electrical 

power to the DHR systems. With no fuel in the core, this specification does not 

apply.  

Although AC Sources - Shutdown/High Decay Heat/Reduced Inventory does not meet 

the selection criteria of Reference 1, it has been included to support the NRC interim 

policy statement requirement for DHR.  

TS One of the five available AC Sources shall be energized and supplying power to both 

MFBs. Also, two additional sources shall be available such that in the event the AC 

Source energizing the MFBs is lost, one of these additional sources can be used to re

energize the MFBs either automatically or by Operator action from the Control Room.  

This ensures redundant AC Sources to the MFBs and therefore the DHR trains.  

For the purposes of providing power to the Main Feeder Busses (MFBs) during SID 
conditions there are five available transformers for each Oconee Unit. These are: 

1) Backcharged through the Main Step-up Transformer ((1)(2)(3)T) 
2) Startup Transformer powered from the 230KV S. Y. and Keowee Overhead 

(CT-(1)(2)(3)) 
3) Keowee Underground through CT-4 and the STBY Busses 
4) Lee or Central Switchyard through CT-5 and the STBY Busses 

5) Alternate Unit's Startup Transformer 

For the Main Transformer to be considered a source, it must be energized or capable 
of being energized from the S. Y. from a PCB operated from the Control Room.  

Also, both "N" BKRs capable of connecting the normal source to both Main Feeder 

Busses, must be OPERABLE from the Control Room. Implied in this is that no 

protective relay lockouts or inhibits are present to prevent the connection of this 

source to both MFBs from the Control Room.  

(continued) 
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TS For the Startup Transformer to be considered a source it must be energized or capable 

(continued) of being energized from the S. Y. and the overhead on-site powerpath either .  

automatically or by Operator action from the Control Room. Also, both "E" BKRs 

must be OPERABLE capable of supplying power from the startup transformer to both 

MFBs. This implies that no protective relay lockouts or inhibits are present to 

prevent the "E" BKRs from being closed from the Control Room.  

For the CT-4 transformer to be considered a source, a Keowee unit must be connected 

to the underground and be OPERABLE. Both "SK" BKRs, both STBY Busses, and 

both "S" BKRs must be either automatically OPERABLE or capable of being closed 

and/or energized by Operator action from the Control Room. Implied in this is that 

no protective relay lockouts or inhibits are present to prevent the connection of this 

source to the MFBs from the Control Room.  

For the CT-5 transformer to be considered a source it must be energized from either 

Lee Steam Station or Central Switchyard. Also, both "SL" BKRs, both STBY 

Busses, and both "S" BKRs must be OPERABLE to connect the source to both MFBs 

from the Control Room. Implied in this is that no protective relay lockouts or inhibits 

are present to prevent the connection of this source to the MFBs from the Control 

Room.  

For the alternate Units' Startup Transformer to be considered a source, it must be 

capable of receiving power from the grid and the overhead on-site power source 

aligned to the affected unit such that all operations necessary to connect to and 

energize the affected units' MFB(s) can be performed from the Control Rooms. Also, 

both "E" BKRs must be available to energize the MFBs. Implied in this is that no 

protective relay lockouts or inhibits are present to prevent the connection of this 

source to the MFBs from the Control Room.  

APPLICABILITY Entry into the conditions for which this specification applies is defined by those 

combinations of decay heat level, RCS inventory, and other parameters which would 

cause core uncovery to occur within 2.5 hours of a loss of power to the decay heat 

removal system, assuming no operator action. These combinations of parameters are 

conservatively described in operating procedures which implement the requirements of 

this specification. Because of the complex interrelationship of the defining 

parameters, and because a variety of operating conditions may arise which require 

reevaluation of the time to core uncovery, changes to the procedural guidelines for 

determining applicability may be performed in accordance with 10 CFR 50.59.  

(continued) 
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BASES (continued) 

ACTIONS A.1 

In the event the AC Source which had been energizing the MFB was lost, one of the 

two backup sources is expected to be able to re-energize the MFB(s) within 15 

minutes. This ensures that there will be no extended loss of DHR. Analysis shows 

that core boiling will not occur assuming minimum inventory and high decay heat as 

long as DHR is re-established within 15 minutes.  

B.1 

In the event one or both of the backup sources were lost, activities should begin 
within a short period of time to restore both backup sources. Six hours provides 

adequate time to operate disconnects, remove links, etc., in order to establish a 

backup source in a timely but controlled manner using plant procedures.  

C.1 

If events occur where adequate sources of AC power cannot be restored, then the 

RCS should be filled such that two and one-half hours are available prior to core 

uncovery for a loss of decay heat removal event. One hour provides the necessary 

time in order begin closing RCS openings, performing valve lineups, etc. in order to 

make RCS inventory additions in a controlled manner. Action must continue until at 

least 2.5 hours would be available in the event of a loss of power for DHR or 

equipment required by this TS is restored.  

SURVEILLANCE SR 3.7.12.1 
REQUIREMENTS 

This SR ensures two backup transformers are capable of manually (from the control 

room) or automatically supplying power to both main feeder busses within 15 

minutes. This SR does not require an actual physical test of the backup transformers.  

For backup transformers which are automatically available, credit may be taken for 

SRs 3.7.1.6 (Lee one hour loading), 3.7.1.8 (Degraded Grid Protection System), and 

SR 3.7.4.1 (EPSL Voltage Sensing CHANNEL TEST). The 12 hour frequency takes 

into account the redundant capability of the energized transformer and control room 

indications which will alert the operator to system malfunctions.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  
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B 3.7ELECTRICAL POWER SYSTEMS 

B 3.7.13 AC Sources - Shutdown 

BASES 

BACKGROUND During shutdown conditions the AC Sources are required to supply power for 

equipment necessary to maintain core decay heat removal. Shutdown maintenance 
and testing activities should be performed in a manner that minimizes the risk of 
losing power to shutdown cooling systems. When core decay heat is low, the risk of 
core damage during a loss of decay heat removal event is minimized because more 
time is available for plant personnel to restore core cooling. It is during this period 
that major maintenance of the electrical systems should be performed. An AC Source 
to the shutdown cooling equipment should always be maintained but, excessive 
redundancy is not required.  

APPLICABLE Loss of DHR scenarios are not addressed in the FSAR. In response to Generic Letter 

SAFETY 88-17, Duke Power performed analyses for loss of DHR events. These analyses used 

ANALYSES bounding decay heat values to conservatively estimate the time to core boiling, core 
uncovery, and core damage as a function of initial RCS inventory values. Other 
assumptions were made which are consistent with conditions that would exist prior to 
entering a reduced inventory mode of operation (RCS vented to reactor building and 
RCS temperature less that 140'F).  

The more restrictive requirements of the AC Sources - Shutdown/High Decay 
Heat/Reduced Inventory TS shall be met when in COLD SHUTDOWN or 
REFUELING SHUTDOWN and the RCS inventory and core decay heat values are 

such that the core would become uncovered in less than 2.5 hours for a loss of decay 
heat removal event. This transition point is a calculated value which uses actual RCS 

inventory and time after shutdown as the invoking parameters.  

The time of 2.5 hours-to core uncovery has been chosen as the point where additional 

redundancy is or is not required of the Electrical Power System. For conditions 
where greater than 2.5 hours are available prior to core uncovery, adequate time is 

available for plant personnel to restore electrical power. Also, plant emergency 
response personnel would have sufficient time to support the normal shift operating 

personnel in restoring core cooling. For conditions where less than 2.5 hours are 

available to core uncovery, the requirements for additional redundancy should prevent 

any extended loss of DHR due to loss of the Electrical Power System.  

(continued) 
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BASES (continued) 

APPLICABLE The 2.5 hour time is derived from NRC Generic Letter 88-17, which recommends 

SAFETY this guideline for plants of Oconee's configuration, for establishing containment 

ANALYSES closure after a loss of DHR event. GL88-17 intends that closure be established prior 

(continued) to making a release associated with core damage. Duke's conservative prediction of 
the time to "core uncovery," in regard to these shutdown requirements, is such that 
additional margin/time exists until the time of actual core uncovery and the subsequent 
time at which core damage and the associated release of radioactive material would 
occur. Therefore, these shutdown requirements for the electrical systems provide the 

capability of establishing containment closure prior to any large release due to a loss 
of DHR caused by a loss of power, in a manner similar to that recommended in GL 
88-17. The 2.5 hour time to core uncovery is also a logical point at which to apply 
additional restrictions which reduce the probability of a loss of power, analogous to 
the reduced inventory point at which additional restrictions are imposed through 
Duke's commitments to GL88-17.  

A loss of inventory event is not expected to occur coincident with a loss of electrical 

power to the DHR systems. With no fuel in the core, this specification does not 
apply.  

Although AC Sources - Shutdown does not meet the selection criteria of Reference 1, 
it has been included to support the NRC interim policy statement requirement for 
DHR.  

TS One of the five available AC Sources shall be energized and supplying power to at 

least one MFB. In addition, at least one additional source shall be available such that 

in the event the source energizing the MFB(s) is lost, this additional source can be 
used to re-energize at least one MFB either automatically or by Operator action within 

15 minutes from the Control Room. This ensures a redundant AC source to the 

operating DHR train.  

For the purposes of providing power to the Main Feeder Busses (MFBs) during S/D 
conditions there are five available transformers for each Oconee Unit. These are: 

1) Backcharged through the Main Step-upTransformer ((1)(2)(3)T) 
2) Startup Transformer powered from the 230KV S. Y. or Keowee Overhead 

(CT-(1)(2)(3)) 
3) Keowee Underground through CT-4 and the STBY Busses 

4) Lee or Central Switchyard through CT-5 and the STBY Busses 

5) Alternate Unit's Startup Transformer 

For the Main Step-up Transformer to be considered a source, it must be energized or 

capable of being energized from the S. Y. from a PCB operated from the Control 
Room. Also, at least one "N" BKR, to an OPERABLE Main Feeder bus, must be 

OPERABLE from the Control Room. Implied in this is that no protective relay 
lockouts or inhibits are present to prevent the connection of this source to at least one 

MFB from the Control Room.  
(continued) 
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BASES (continued) 

TS (continued) For the Startup Transformer to be considered a source it must be energized or capable 
of being energized from the S. Y. or a Keowee Unit either automatically or by 
Operator action from the Control Room. Also, at least one "E" BKR must be 

OPERABLE capable of supplying power from the startup transformer to at least one 

MFB. This implies that no protective relay lockouts or inhibits are present to prevent 

the "E" BKR(s) from being closed from the Control Room.  

For the CT-4 transformer to be considered a source, a Keowee unit must be connected 

to the underground and be OPERABLE. At least one "SK" BKR; STBY Bus, and 
"S" BKR must be either automatically OPERABLE or capable of being closed and/or 

energized by Operator action from the Control Room. The minimum required "S" 
BKR must be capable of being aligned to an OPERABLE MFB. Implied in this is 

that no protective relay lockouts or inhibits are present to prevent the connection of 

this source to at least one MFB from the Control Room.  

For CT-5 transformer to be considered a source it must be energized from either Lee 

Steam Station or Central Switchyard. Also, at least one "SL" BKR, STBY Bus, and 
"S" BKR must be OPERABLE to connect the source to an OPERABLE MFB from 

the Control Room. Implied in this is that no protective relay lockouts or inhibits are 

present to prevent the connection of this source to at least one MFB from the Control 

Room.  

For the alternate Units' Startup Transformer to be considered a source, it must be 

aligned to the affected unit such that all operations necessary to connect to and 

energize the affected units' MFB(s) can be performed from the Control Rooms. Also, 
at least one "E" BKR is available to energize a MFB. Implied in this is that no 

protective relay lockouts or inhibits are present to prevent the connection of this 

source to at least one MFB from the Control Room.  

Due to the availability of more time to respond to a loss of power event, the EPSL 

specifications (3.7.4, 3.7.5, 3.7.6, and 3.7.7) are not applicable at COLD 
SHUTDOWN. However, as mentioned above, the automatic circuits of EPSL cannot 

be allowed to prevent (inhibit) a source from energizing a MFB. If an inhibit or 

lockout is present then the source shall be considered inoperable.  

APPLICABILITY Entry into the conditions for which this specification applies is defined by those 

combinations of decay heat level, RCS inventory, and other parameters which would 

assure that core uncovery would not occur within 2.5 hours of a loss of power to the 

decay heat removal system, assuming no operator action. These combinations of 

parameters are conservatively described in operating procedures which implement the 

requirements of this specification. Because of the complex interrelationship of the 

defining parameters, and because a variety of operating conditions may arise which 

require reevaluation of the time to core uncovery, changes to the procedural 

guidelines for determining applicability may be performed in accordance with 10 CFR 

50.59.  

(continued) 
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BASES (continued) 

ACTIONS A. 1 

In the event the AC Source which had been energizing the MFB was lost, the backup 
source is expected to be able to re-energize the MFB(s) within 15 minutes. The de

energizing of the MFBs may be a planned test or evolution. The 15 minute time 

period ensures that power is restored with adequate margin to core boiling.  

B.1 

In the event the backup source was lost, activities should begin within a short period 

of time to restore the backup source. Twelve hours provides adequate time to operate 

disconnects, remove links, etc., in order to establish a backup source in a timely but 
controlled manner using plant procedures.  

SURVEILLANCE SR 3.7.13.1 
REQUIREMENTS 

This SR ensures one backup transformer is capable of manually (from the control 

room) or automatically supplying power to one main feeder bus within 15 minutes.  

This SR does not require an actual physical test of the backup transformer. For 

backup transformers which are automatically available, credit may be taken for SRs 

3.7.1.6 (Lee one hour loading), 3.7.1.8 (Degraded Grid Protection System), and SR 

3.7.4.1 (EPSL Voltage Sensing CHANNEL TEST). The 12 hour frequency takes 

into account the redundant capability of the energized transformer and control room 

indications which will alert the operator to system malfunctions.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  
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B 3.7.14 AC Distribution - Shutdown/High Decay Heat/Reduced Inventory 

BASES 

BACKGROUND The AC Distribution System is comprised of two Main Feeder Busses(MFB) and the 

three 4160 Switchgear Busses (TC, TD, TD). The system is arranged such that each 

4160 Switchgear Bus can receive power from either of the two main feeder busses.  

Each main feeder bus, which is capable of supplying the entire unit power needs, can 

receive power from the unit normal auxiliary transformer, startup transformer and one 

of the standby busses.  

During COLD SHUTDOWN conditions, the main function of the distribution system 
is to supply power to the DHR System. Also, battery chargers which supply 
instrumentation and control busses needed to monitor core cooling and reactivity need 

to be energized. Only one MFB and 4160 Switchgear Bus is necessary to operate one 

train of DHR. However, during periods of high decay heat and reduced inventory an 
additional DHR pump is required. This requires two 4160 Switchgear Busses to be 

energized. Even though one main feeder bus can power both 4160 Switchgear 
Busses, both are required for redundancy. During periods of high decay heat, testing 

or maintenance on the AC Distribution System should be minimized. This 

specification ensures diverse power paths to the DHR pumps are available.  

APPLICABLE Loss of DHR scenarios are not addressed in the FSAR. In response to Generic Letter 

SAFETY 88-17, Duke Power performed analyses for loss of DHR events. These analyses used 

ANALYSES bounding decay heat values to conservatively estimate the time to core boiling, core 

uncovery, and core damage as a function of initial RCS inventory values. Other 

assumptions were made which are consistent with conditions that would exist prior to 

entering a reduced inventory mode of operation (RCS vented to reactor building and 
RCS temperature less that 140'F).  

The more restrictive requirements of the AC Distribution - Shutdown/High Decay 

Heat/Reduced Inventory TS shall be met when in COLD SHUTDOWN or 

REFUELING SHUTDOWN and the RCS inventory and core decay heat values are 

such that the core would become uncovered in less than 2.5 hours for a loss of decay 

heat removal event. This transition point is a calculated value which uses actual RCS 

inventory and time after shutdown as the invoking parameters.  

The time of 2.5 hours to core uncovery has been chosen as the point where additional 

redundancy is or is not required of the Electrical Power System. For conditions 

where greater than 2.5 hours are available prior to core uncovery, adequate time is 

available for plant personnel to restore electrical power. Also, plant emergency 

response personnel would have sufficient time to support the normal shift operating 

personnel in restoring core cooling. For conditions where less than 2.5 hours are 

available to core uncovery, the requirements for additional redundancy should prevent 

any extended loss of DHR due to loss of the Electrical Power System.  
(continued) 
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BASES (continued) 

APPLICABLE The 2.5 hour time is derived from NRC Generic Letter 88-17, which recommends 
SAFETY this guideline for plants of Oconee's configuration, for establishing containment 
ANALYSES closure after a loss of DHR event. GL88-17 intends that closure be established prior 

(continued) to making a release associated with core damage. Duke's conservative prediction of 
the time to Acore uncovery," in regard to these shutdown requirements, is such that 

additional margin/time exists until the time of actual core uncovery and the subsequent 

time at which core damage and the associated release of radioactive material would 
occur. Therefore, these shutdown requirements for the electrical systems provide the 

capability of establishing containment closure prior to any large release due to a loss 

of DHR caused by a loss of power, in a manner similar to that recommended in GL 
88-17. The 2.5 hour time to core uncovery is also a logical point at which to apply 

additional restrictions which reduce the probability of a loss of power, analogous to 

the reduced inventory point at which additional restrictions are imposed through 

Duke's commitments to GL88-17.  

A loss of inventory event is not expected to occur coincident with a loss of electrical 

power to the DHR systems. With no fuel in the core, this specification does not 

apply.  

Although AC Distribution - Shutdown/High Decay Heat/Reduced Inventory does not 

meet the selection criteria of Reference 1, it has been included to support the NRC 

interim policy statement requirement for DHR.  

TS Both MFBs shall be energized. Each MFB shall be connected to at least two of the 

three 4160 Switchgear Busses (TC, TD, TE). Implied in this specification is that the 

two OPERABLE 4160 Switchgear Busses are capable of powering pumps and other 

necessary support equipment to ensure two trains of DHR are OPERABLE.  

APPLICABILITY Entry into the conditions for which this specification applies is defined by those 

combinations of decay heat level, RCS inventory, and other parameters which would 

cause core uncovery to occur within 2.5 hours of a loss of power to the decay heat 
removal system, assuming no operator action. These combinations of parameters are 

conservatively described in operating procedures which implement the requirements of 

this specification. Because of the complex interrelationship of the defining 
parameters, and because a variety of operating conditions may arise which require 
reevaluation of the time to core uncovery, changes to the procedural guidelines for 

determining applicability may be performed in accordance with 10 CFR 50.59.  

(continued) 
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BASES (continued) 

ACTIONS A.1 

In the event one of the two MFBs becomes inoperable, then 24 hours is allowed to 
return the inoperable MFB to OPERABLE status. This time is justified since the loss 
of one MFB does not cause either of the required DHR trains to become inoperable.  
Since a failure of the remaining MFB will probably result in a loss of DHR, the time 
allowed in this action statement is limited to 24 hours.  

B.1 

In the event one of the required 4160 Switchgear Busses is lost, then 24 hours is 
allowed to restore at least two 4160 Switchgear Busses. With only one 4160 
Switchgear Bus OPERABLE, most likely only one train of DHR is OPERABLE.  
This risk is acceptable for 24 hours.  

C.1 

In the event A.1 or B.1' cannot be met within the required Completion Time, then the 

RCS should be filled such that two and one-half hours are available prior to core 
uncovery for a loss of decay heat removal event. One hour provides the necessary 
time in order begin closing RCS openings, performing valve lineups, etc. in order to 
make RCS inventory additions in a controlled manner. Action must continue until at 

least 2.5 hours would be available in the event of a loss of power for DHR or 

equipment required by this TS is restored.  

D.1 

In the event both MFBs are inoperable, then 15 minutes is allowed to restore at least 

one MFB to OPERABLE status. One MFB can supply adequate power to both trains 

of DHR. 15 minutes is allowed since analysis shows that the core will not become 
uncovered assuming the minimum expected reactor vessel level and conservative 
decay heat values.  

E.1 

In the event both 4160 Switchgear Busses are lost, then in most cases, DHR will be 

lost. 15 minutes is provided to recover at least one 4160 Switchgear Bus and restore 
DHR. The limit of 15 minutes will prevent core uncovery assuming high core decay 
heat and minimum reactor vessel level.  

(continued) 
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BASES (continued) 

SURVEILLANCE SR 3.7.14.1 
REQUIREMENTS 

This SR ensures that two main feeder busses are energizing two 4160V switchgear 
busses. This SR does not require an actual physical test. The 12 hour frequency takes 

into account the redundant capability of the energized main feeder buses and 4160V 

switchgear busses and control room indications which will alert the operator to system 
malfunctions.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 

Improvements for Nuclear Power Reactors, February 6, 1987.  

0 
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B 3.7.15 AC Distribution - Shutdown 

BASES 

BACKGROUND The AC Distribution System is comprised of two Main Feeder Busses (MFB) and the 

three 4160 Switchgear Busses (TC, TD, TE). The system is arranged such that each 

4160 Switchgear Bus can receive power from either of the two main feeder busses.  

Each main feeder bus, which is capable of supplying the entire unit power needs, can 

receive power from the unit normal auxiliary transformer, startup transformer and one 

of the standby busses.  

During COLD SHUTDOWN conditions, the main function of the distribution system 

is to supply power to the DHR System. Also, battery chargers which supply 
instrumentation and control busses needed to monitor core cooling and reactivity need 

to be energized. Only one MFB and 4160 Switchgear Bus is necessary to operate one 

train of DHR. However, it is not prudent to have two 4160 Switchgear Busses out of 

service. So, for planned evolutions, only one 4160 Switchgear Bus should be out of 

service at one time.  

During periods of low decay heat, there is sufficient time to recover from a loss of 

DHR event. Therefore this is when shutdown maintenance should be performed on 

components of the AC Distribution System. If a loss of DHR occurs due to a loss of 

the OPERABLE components of the AC Distribution System, time would be available 

to repair/restore the AC Distribution System or provide alternate means of core 

cooling.  

APPLICABLE Loss of DHR scenarios are not addressed in the FSAR. In response to Generic Letter 

SAFETY 88-17, Duke Power performed analyses for loss of DHR events. These analyses used 

ANALYSES bounding decay heat values to conservatively estimate the time to core boiling, core 
uncovery, and core damage as a function of initial RCS inventory values. Other 

assumptions were made which are consistent with conditions that would exist prior to 

entering a reduced inventory mode of operation (RCS vented to reactor building and 
RCS temperature less that 140 0F).  

The more restrictive requirements of the AC Sources - Shutdown/High Decay 
Heat/Reduced Inventory TS shall be met when in COLD SHUTDOWN or 

REFUELING SHUTDOWN and the RCS inventory and core decay heat values are 

such that the core would become uncovered in less than 2.5 hours for a loss of decay 
heat removal event. This transition point is a calculated value which uses actual RCS 

inventory and time after shutdown as the invoking parameters.  

The time of 2.5 hours to core uncovery has been chosen as the point where additional 

redundancy is or is not required of the Electrical Power System. For conditions 
(continued) 
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BASES (continued) 

APPLICABLE where greater than 2.5 hours are. available prior to core uncovery, adequate time is 

SAFETY available for plant personnel to restore electrical power. Also, plant emergency 
ANALYSES response personnel would have sufficient time to support the normal shift operating 

(continued) personnel in restoring core cooling. For conditions where less than 2.5 hours are 
available to core uncovery, the requirements for additional redundancy should prevent 

any extended loss of DHR due to loss of the Electrical Power System.  

The 2.5 hour time is derived from NRC Generic Letter 88-17, which recommends 
this guideline for plants of Oconee's configuration, for establishing containment 
closure after a loss of DHR event. GL88-17 intends that closure be established prior 

to making a release associated with core damage. Duke's conservative prediction of 
the time to "core uncovery," in regard to these shutdown requirements, is such that 
additional margin/time exists until the time of actual core uncovery and the subsequent 
time at which core damage and the associated release of radioactive material would 
occur. Therefore, these shutdown requirements for the electrical systems provide the 

capability of establishing containment closure prior to any large release due to a loss 

of DHR caused by a loss of power, in a manner similar to that recommended in GL 
88-17. The 2.5 hour time to core uncovery is also a logical point at which to apply 
additional restrictions which reduce the probability of a loss of power, analogous to 

the reduced inventory point at which additional restrictions are imposed through 
Duke's commitments to GL88-17.  

A loss of inventory event is not expected to occur coincident with a loss of electrical 

power to the DHR systems. With no fuel in the core, this specification does not 

apply.  

Although AC Distribution - Shutdown does not meet the selection criteria of 
Reference 1, it has been included to support the NRC interim policy statement 
requirement for DHR.  

TS One of the two available MFBs shall be energized and connected to at least two 4160 

Switchgear Busses:.  

APPLICABILITY Entry into the conditions for which this specification applies is defined by those 

combinations of decay heat level, RCS inventory, and other parameters which would 

assure that core uncovery would not occur within 2.5 hours of a loss of power to the 

decay heat removal system, assuming no operator action. These combinations of 

parameters are conservatively described in operating procedures which implement the 

requirements of this specification. Because of the complex interrelationship of the 

defining parameters, and because a variety of operating conditions may arise which 

require reevaluation of the time to core uncovery, changes to the procedural 

guidelines for determining applicability may be performed in accordance with 10 CFR 

50.59.  

(continued) 
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ACTIONS A. 1 

In the event both MFBs become de-energized then 15 minutes is allowed to restore at 
least one MFB to OPERABLE status. In this case, de-energizing both MFBs may be 

a planned test or evolution. 15 minutes is allowed because there is still adequate time 
to restore core cooling prior to any core damage or even core boiling.  

B. 1 

In the event that only one 4160 Switchgear Bus is OPERABLE, then.24 hours is 
allowed to restore a second 4160 Switchgear Bus. Since only one 4160 Switchgear 
Bus is required for the DHR System, this allows adequate time at minimal risk to 

repair or restore a second 4160 Switchgear Busses to service.  

C.1 

In the event all 4160 Switchgear Busses are lost, then most likely core decay heat 
removal capability has been lost. 15 minutes is allowed to restore one 4160 
Switchgear Bus and restore the DHR system. 15 minutes still provides adequate 
margin to the onset of core boiling and allows time to realign the electrical system in 

a controlled manner using plant procedures.  

SURVEILLANCE SR 3.7.15.1 
REQUIREMENTS 

This SR ensures that one main feeder bus is energizing two 4160V switchgear busses.  

This SR does not require an actual physical test. The 12 hour frequency takes into 

account the redundant capability of the energized 4160V switchgear busses and control 

room indications which will alert the operator to system malfunctions.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 
Improvements for Nuclear Power Reactors, February 6, 1987.  
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B 3.7.16 Vital I&C Sources and Distribution - Shutdown/High Decay Heat/Reduced Inventory 

BASES 

BACKGROUND The 125VDC Vital Instrumentation and Control (I&C) System consists of 125VDC 

battery sources and a distribution system as described below. It provides control 

power for the Electrical Power System. It provides both motive and control power to 

selected safety-related and non-safety equipment. It is designed to have sufficient 

independence and redundancy to perform its functions. During Shutdown High Decay 
Heat/Reduced Inventory conditions, the basic function of the 125VDC Vital 

Instrumentation and Control (I&C) System is to provide control power for BKRs and 

instrumentation necessary to maintain two trains of decay heat removable 

OPERABLE.  

Sources: 
For each unit, two independent and physically separated 125VDC batteries and buses 

are provided for the 125VDC Vital I&C System. The DC buses are two conductor 

metal-clad distribution center assemblies. Three battery chargers are supplied for 

each unit, with two serving as normal supplies to the bus sections with the associated 

125VDC battery floating on the bus. The batteries supply the load without 

interruption should the battery chargers or the AC source fail. One of these three 

battery chargers serves as a standby battery charger and is provided for servicing and 
to back up the normal chargers. A bus tie with normally open breakers is provided 

between each pair of DC bus sections to "back up" a battery when it is removed for 

servicing.  

The vital I&C 125VDC loads are powered from the battery chargers with the batteries 

floating on the system. Upon loss of AC power to the chargers, each unit's DC 

system has adequate stored capacity (ampere-hour) to independently supply required 

shutdown loads for at least one hour. One hour is considered conservative, since 

there are redundant sources of AC power providing energy to these DC auxiliary 

systems. The loss of all AC power to the DC system is expected to occur very 
infrequently and for short periods of time. Each battery charger has adequate power 

output capacity for the steady-state operation of connected loads required during 
shutdown, while at the same time maintaining its battery bank fully charged. Each 

battery charger has sufficient capacity to restore the battery to its fully charged state 

while supplying normal steady state loads.  

Distribution: 
Four separate 125VDC Vital I&C Panelboards (DIA, DIB, DIC, DID), are provided 

for each unit. Each panelboard receives its DC power through an auctioneering 
network of two isolating diode assemblies. One assembly is supplied from the unit's 

125 volt distribution system, and the other assembly is supplied from another unit's 

(the backup unit) 125VDC Vital Distribution System. The functions of the diode 

assemblies are to discriminate between the voltage level of the two DC distribution 

systems to ensure adequate voltage is supplied to the panelboards.  
(continued) 
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BACKGROUND In order to ensure decay heat removal functions required during shutdown conditions, 

(continued) power must be provided from any three of the four Vital I&C DC Panelboards. The 
auctioneering network described above provides multiple redundancy for assuring that 

power from the 125VDC Vital I&C Sources would be provided to the Vital I&C DC 
Panelboards. Therefore, power form any three of the four Vital I&C DC Sources for 

a particular unit (two for the unit considered, and two from the backup unit) continues 

to provide redundancy of power sources for functions performed by the Vital DC I&C 
Panelboards.  

Ground Detection: 
The ungrounded DC system has detectors and alarms to indicate when there is a 

ground existing on any leg of the system. A ground on one leg of the DC system will 
not cause. any equipment to malfunction. In order to find and correct a DC ground on 
the 125VDC I&C System, each unit's DC system must be separated from the other 
two units. With the backup function disabled, the unit would be in a degraded mode, 
but would in fact have all of its own DC system available if needed. Each unit's 
batteries (either XCA or XCB) is capable of carrying all the 125VDC instrumentation 
and control loads on that unit.  

Inter-unit dependencies: 
Unit 1 panelboards IDIC and 1DID provide primary and backup for SK and SL 
breakerscontrol power, standby bus protective relaying control power, standby 
breakers control power for all three Units, and retransfer-to-startup source switching 
circuits for all three Oconee Unit's Emergency Power Switching Logic Systems.  
These Unit 1 panelboards are required to be OPERABLE prior to and during 

operations while in the High Decay/Reduced Inventory condition. Operability of 
these panelboards ensures the necessary redundancy exists while using CT-4 and/or 
CT-5 as a required power source. All other functions supported by the Vital 125VDC 
Panelboard are unit specific.  

APPLICABLE Loss of DHR scenarios are not addressed in the FSAR. In response to Generic Letter 

SAFETY 88-17, Duke Power performed analyses for loss of DHR events. These analyses used 

ANALYSES bounding decay heat values to conservatively estimate the time to core boiling, core 
uncovery, and core damage as a function of initial RCS inventory values. Other 
assumptions were made which are consistent with conditions that would exist prior to 

entering a reduced inventory mode of operation (RCS vented to reactor building and 
RCS temperature less that 140'F).  

The more restrictive requirements of the Vital I&C DC Sources and Distribution 
Shutdown/High Decay Heat/Reduced Inventory TS shall be met when in COLD 
SHUTDOWN or REFUELING SHUTDOWN and the RCS inventory and core decay 
heat values are such that the core would become uncovered in less than 2.5 hours for 

a loss of decay heat removal event. This transition point is a calculated value which 

uses actual RCS inventory and time after shutdown as the invoking parameters.  

(continued) 
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APPLICABLE The time of 2.5 hours to core uncovery has been chosen as the point where additional 

SAFETY redundancy is or is not required of the Electrical Power System. For conditions 
ANALYSES where greater than 2.5 hours are available prior to core uncovery, adequate time is 

(continued) available for plant personnel to restore electrical power. Also, plant emergency 
response personnel would have sufficient time to support the normal shift operating 

personnel in restoring core cooling. For conditions where less than 2.5 hours are 
available to core uncovery, the requirements for additional redundancy should prevent 
any extended loss of DHR due to loss of the Electrical Power System.  

The 2.5 hour time is derived from NRC Generic Letter 88-17, which recommends 
this guideline for plants of Oconee's configuration, for establishing containment.  
closure after a loss of DHR event. GL88-17 intends that closure be established prior 
to making a release associated with core damage. Duke's conservative prediction of 
the time to "core uncovery," in regard to these shutdown requirements, is such that 
additional margin/time exists until the time of actual core uncovery and the subsequent 
time at which core damage and the associated release of radioactive material would 

occur. Therefore, these shutdown requirements for the electrical systems provide the 

capability of establishing containment closure prior to any large release due to a loss 

of DHR caused by a loss of power, in a manner similar to that recommended in GL 
88-17. The 2.5 hour time to core uncovery is also a logical point at which to apply 
additional restrictions which reduce the probability of a loss of power, analogous to 

the reduced inventory point at which additional restrictions are imposed through 
Duke's commitments to GL88-17.  

A loss of inventory event is not expected to occur coincident with a loss of electrical 

power to the DHR systems. With no fuel in the core, this specification does not 

apply.  

Although Vital I&C DC Sources and Distribution - Shutdown/High Decay 
Heat/Reduced Inventory does not meet the selection criteria of Reference 1, it has 

been included to support the NRC interim policy statement requirement for DHR.  

TS The four 125VDC I&C Panelboards (DIA, DIB, DIC & DID) shall be OPERABLE.  

A panelboard is considered OPERABLE when it is energized from an OPERABLE 
source. In addition, no single battery may be the only OPERABLE source of power 
to more than one panelboard.  

Because power from any three of the four panelboards DIA, DIB, DIC or DID would 

support all safety function associated with the panelboards, these requirements ensure 

that the supported safety functions have sufficient redundancy.  

For the shutdown unit being considered, in association with its backup unit, a total of 

three of the four 125VDC Vital Batteries and associated chargers and distribution 

(continued) 
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TS (continued) centers, including interconnections through their associated auctioneering diodes, as 
follows: 

Unit 1: ICA, ICB, 2CA, 2CB 
Unit 2: 2CA, 2CB, 3CA, 3CB 
Unit 3: 3CA, 3CB, ICA, ICB 

In each case, one Vital I&C 125VDC Source associated with the unit being considered 

must be included.  

APPLICABILITY Entry into the conditions for which this specification applies is defined by those 

combinations of decay heat level, RCS inventory, and other parameters which would 

cause core uncovery to occur within 2.5 hours of a loss of power to the decay heat 
removal system, assuming no operator action. These combinations of parameters are 

conservatively described in operating procedures which implement the requirements of 

this specification. Because of the complex interrelationship of the defining 
parameters, and because a variety of operating conditions may arise which require 
reevaluation of the time to core uncovery, changes to the procedural guidelines for 

determining applicability may be performed in accordance with 10 CFR 50.59.  

ACTIONS The required actions have been established and based on the extent of degradation of 

the 125VDC Vital I&C System.  

A.1 

With one Vital I&C DC panelboard inoperable, the three remaining panelboards will 

continue to provide power for all safety functions supported by these panelboards, 

provided that no redundant safety functions are inoperable. An inoperable panelboard 

shall be returned to service within 24 hours. This conservative requirement assures 

continued redundancy in the 125VDC Vital I&C Distribution System, and recognizes 

the importance of the multiple functions supported by the panelboards.  

B. 1 

Inoperability of some of the Auctioneering Diode Panels (ADA1, ADA2, ADB1, 

ADB2, ADC1, ADC2, ADD I, ADD2), or a combination of inoperability of 125VDC 

Vital I&C Sources and auctioneering diode panels, could cause a single battery to 

become the only battery power supply for more than one 125VDC Vital I&C 
(continued) 
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ACTIONS Panelboard. In this condition, a failure of that battery (or its associated equipment) 

(continued) could cause loss of more than one panelboard so that required safety functions might 
not be supported. Therefore, within 24 hours after such a condition arises, affected 

equipment shall be restored and aligned such that no single battery is the only battery 

power supply for more than one 125VDC Vital I&C Panelboard for the unit under 

consideration.  

C. 1 

With one of the required 125VDC Vital I&C Sources inoperable, the remaining 
sources are fully capable of providing adequate voltage to the minimum number of 

DC panelboards (three panelboards) necessary to shut down the operating unit and 
maintain it in a safe shutdown condition, assuming no single failure. However, 
overall reliability is reduced and the minimum required shutdown functions may not 

being supported. Therefore, the inoperable source must be restored to OPERABLE 
status within 24 hours.  

The completion times for actions in this TS are based on engineering judgment, taking 
into consideration the extent of degradation involved, the likelihood of events or 

failures which could challenge the system, and the time required to reasonably 

complete the required actions.  

* D.1 

If events occur where required Vital I&C DC sources cannot be restored, then the 

RCS should be filled such that two and one-half hours are available prior to core 

uncovery for a loss of decay heat removal event. One hour provides the necessary 
time in order begin closing RCS openings, performing valve lineups, etc. in order to 

make RCS inventory additions in a controlled manner. Action must continue until at 

least 2.5 hours would be available in the event of a loss of power for DHR or 

equipment required by this TS is restored.  

SURVEILLANCE SR 3.7.16.1 
REQUIREMENTS 

See Bases for SR 3.7.8.1 through SR 3.7.8.6.  

REFERENCES 1. 52FR3788, NRC Interim Policy Statement on Technical Specification 
Improvements for Nuclear Power Reactors, February 6, 1987.  
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B 3.7 ELECTRICAL POWER SYSTEMS 

B 3.7.17 Vital I&C DC Sources and Distribution - Shutdown 

BASES 

BACKGROUND The Vital I&C D.C Sources and Distribution System is described in the basis for 

Technical Specifications 3.7.8 (Operating) and 3.7.16 (Shutdown/High Decay 
Heat/Reduced Inventory). While the unit is Shutdown, but not in the High Decay 
Heat/Reduced Inventory condition, less risk is involved when removing from service 

components of the Vital I&C DC Sources and Distribution System. This is because 

there is more time (greater than two and one-half hours to core uncovery) available 

for plant personnel to respond to any significant degradation of the Vital I&C DC 

Sources and Distribution System.  

The minimum equipment required by Specification 3.7.17 will ensure that all 

equipment necessary maintain two trains of DHR operable and is available. Also, 
voltage sensing circuits and BKR control power will be available to provide an 

electrical pathway to the MFBs (and DHR pump switchgear) from the required AC 

sources.  

The best time for maintenance on the Vital I&C DC Sources and Distribution System 
is during this Shutdown Condition. Maintenance on DC panelboards, auctioneering 
diodes, batteries, and DC distribution buses should be performed in this low risk 

mode. However, intention degradation of the Vital I&C DC Sources and Distribution 

System beyond that allowed in Specification 3.7.17 should not be allowed unless 

adequate compensatory actions are taken.  

APPLICABLE Loss of DHR scenarios are not addressed in the FSAR. In response to Generic Letter 

SAFETY 88-17, Duke Power performed analyses for loss of DHR events. These analyses used 

ANALYSES bounding decay heat values to conservatively estimate the time to core boiling, core 

uncovery, and core damage as a function of initial RCS inventory values. Other 

assumptions were made which are consistent with conditions that would exist prior to 

entering a reduced inventory mode of operation (RCS vented to reactor building and 
RCS temperature less that 140"F).  

The more restrictive requirements of the Vital I&C DC Sources and Distribution 

Shutdown/High Decay Heat/Reduced Inventory TS shall be met when in COLD 

SHUTDOWN or REFUELING SHUTDOWN and the RCS inventory and core decay 

heat values are such that the core would become uncovered in less than 2.5 hours for 

a loss of decay heat removal event. This transition point is a calculated value which 

uses actual RCS inventory and time after shutdown as the invoking parameters.  

(continued) 
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APPLICABLE The time of 2.5 hours to core uncovery has been chosen as the point where additional 

SAFETY redundancy is or is not required of the Electrical Power System. For conditions 

ANALYSES where greater than 2.5 hours are available prior to core uncovery, adequate time is 

(continued) available for plant personnel to restore electrical power. Also, plant emergency 
response personnel would have sufficient time to support the normal shift operating 

personnel in restoring core cooling. For conditions where less than 2.5 hours are 
available to core uncovery, the requirements for additional redundancy should prevent 

any extended loss of DHR due to loss of the Electrical Power System.  

The 2.5 hour time is derived from NRC Generic Letter 88-17, which recommends 
this guideline for plants of Oconee's configuration, for establishing containment 
closure after a loss of DHR event. GL88-17 intends that closure be established prior 
to making a release associated with core damage. Duke's conservative prediction of 
the time to "core uncovery," in regard to these shutdown requirements, is such that 
additional margin/time exists until the time of actual core uncovery and the subsequent 
time at which core damage and the associated release of radioactive material would 
occur. Therefore, these shutdown requirements for the electrical systems provide the 

capability of establishing containment closure prior to any large release due to a loss 

of DHR caused by a loss of power, in a manner similar to that recommended in GL 
88-17. The 2.5 hour time to core uncovery is also a logical point at which to apply 
additional restrictions which reduce the probability of a loss of power, analogous to 

the reduced inventory point at which additional restrictions are imposed through 
Duke's commitments to GL88-17.  

A loss of inventory event is not expected to occur coincident with a loss of electrical 

power to the DHR systems. With no fuel in the core, this specification does not 

apply.  

Although Vital I&C DC Sources and Distribution - Shutdown does not meet the 

selection criteria of Reference 1, it has been included to support the NRC interim 

policy statement requirement for DHR.  

TS Whenever the Unit is in the SHUTDOWN condition, at least one of the Units DC 
Source and Distribution System (Battery, Battery Charger, and Battery Bus CA or 

CB) shall be OPERABLE. In addition, three of the four I&C DC panelboards (DIA, 
DIB, DIC, DID) shall be OPERABLE. One I&C DC panelboard may be removed 

from service indefinitely except as noted below.  

I&C Panelboards 1DIC and 1DID affect components required by Technical 

Specifications on all three Oconee units. Unless all three Oconee units are in an 

SHUTDOWN condition and not in the High Decay Heat/Reduced Inventory 
condition, these panelboards may only be removed from service for 24 hours and 

required by Technical Specifications 3.7.8 (Operating) and 3.7.16 (Shutdown/High 
Decay Heat/Reduced Inventory).  

(continued) 
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0 BASES continued le sdfndb hs 

APPLIABILT"~' Entry into the. conditions for which this specification applisi deed byic those d 

APPLICABILITY combinations of decay heat level, RCS inventory, andsote ete which would 

cause core uncovery to occur within 2.5 hours of a loss of power to the decay heat 

removal system, assuming no operator action. These combinatio n of parameters are 

conservatively described in operating procedures which implement the requirements of 

this specification. Because of the complex interrelationship of the defining 

parameters, and because a variety of operating conditions ray arise which require 

reevaluation of the time to core uncovery, changes to the procedural guidelines for 

determining applicability may be performed in accordance with 10 CFR 50.59.  

ACTIONS Ae, 

If more than one of a Unit's i&C DC panelboards is removed from service, then 

motive power for BKRs, and voltage sensing circuits associated with AC sources 

could be lost. This may cause the tripping of running DHR pumps or the loss of AC 

sources providing power to the DHR System. if an additional panelboard (one more 

than the one allowed for unrestricted operation) is removed from service intentionally, 

compnsaorymeasrescanbe taken to ensure that adequate AC Sources and DHR 
. ~compensatory measures can btaeton1u2hrsis allowed for such an unusual 

trains remain OPERABLE. However, only 12 hours 

configuration.  

B~l 

If the one required DC Source and Distribution System is removed from service, then 

the affected unit would not have any of its own DC sources available. Depending on 

the status of the backup batteries, one or more i&C DC panelboards could be lost 

resulting in a potential for a loss of DHR functionor AC power to the DHR system.  

Intentional removal of the remaining DC Source and Distribution System could be 

accomplished without loss of any of the required i&C DC panelboards. However, 

because of the loss of redundancy, only 24 hours is allowed to restore the minimum 

number of DC Sources and Distribution to OPERABLE status.  

SURVEILLANCE SR 3.7.17.1 
REQUIREMENTS See Bases for SRs 3.7.8.1 through 3.7.8.6.  

REFERENCES 
I. 52FR378 8 , NRC Interim Policy Statement on Technical Specification 

improvements for Nuclear Power Reactors, February 6, 1987.  
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