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REVISED RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

APR1400 Design Certification 

Korea Electric Power Corporation / Korea Hydro & Nuclear Power  

Docket No. 52-046 

RAI No.:  478-8568  

SRP Section:  16 – Technical Specification 

Application Section:  16.3.8.1 

Date of RAI Issue:  05/10/2016 

 

Question No. 16-141 

Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design 
certification (DC) applicant and a combined license (COL) applicant, respectively, are to 
propose TS prepared in accordance with 10 CFR 50.36 and 50.36a. 10 CFR 50.36 sets forth 
requirements for technical specifications to be included as part of the operating license for a 
nuclear power facility. NUREG-1432, “Standard Technical Specifications-Combustion 
Engineering Plants,” Rev. 4, provides NRC guidance on format and content of technical 
specifications as one acceptable means to meet 10 CFR 50.36 requirements. Staff needs to 
evaluate all technical differences from standard TS (STS) NUREG-1432, STS Combustion 
Engineering Plants, Rev. 4, which is referenced by the DC applicant in DCD Tier 2 Section 16.1, 
and the docketed rationale for each difference because conformance to STS provisions is used 
in the safety review as the initial point of guidance for evaluating the adequacy of the generic TS 
to ensure adequate protection of public health and safety, and the completeness and accuracy 
of the generic TS Bases. 

This request stems from discussion at the February 2016 meeting with the applicant. 

1. The applicant is requested to discuss consistent use of divisions, channels, 
subsystems, and trains (Deviation Report [DR] Section III.4.2.3); for example, the 
following seem inconsistent. 

 (DR Section III.4.1.2) “Class 1E 125 Vdc system consists of four independent 
subsystems, trains A, B, C, and D, each corresponding to one of the four reactor 
protection instrumentation channels A, B, C, and D ...” 

 (DR Section III.4.1.3) “The Class 1E 120 Vac I&C power system is separated into four 
subsystems, trains A, B, C, and D that supply power to the plant protection system 
channels A, B, C, and D. 
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The applicant is requested to revise the DCD where appropriate to consistently use the 
terms divisions, channels, subsystems, load groups, and trains to prevent incorrect 
interpretations of generic TS and Bases that could occur if these terms are used 
inconsistently. 

2. The applicant is requested to state for each of the following safety systems the 
minimum number of trains needed to perform the safety function, assuming the limiting 
design basis event and the associated worst case single failure, and for each system, 
what constitutes redundancy. 

 Safety Injection System 

 Containment Spray System 

 Essential Service Water System 

 Component Cooling Water System 

 Auxiliary Feedwater System (for each SG) 

The staff needs this information to understand how generic TS 3.8.1 Required Actions 
A.2 and B.2 are intended to be implemented; these actions state: 

REQUIRED ACTION COMPLETION TIME 
A.2  Declare required feature(s) with no 

offsite power available inoperable 
when its redundant required 
feature(s) is inoperable. 

24 hours from discovery of no offsite 
power to one division concurrent with 
inoperability of redundant required 
feature(s) 

B.2  Declare required feature(s) 
supported by the inoperable EDG(s) 
inoperable when its redundant 
required feature(s) is inoperable. 

4 hours from discovery of Condition B 
concurrent with inoperability of redundant 
required feature(s) 

Response – (Rev. 1) 

The following responses correspond to each of the staff’s requests. 

1. The terms divisions, channels, subsystems, load groups, and trains have been used in 
Regulatory Guide 1.206 (Combined license applications for nuclear power plants; LWR 
edition, 2007) and NUREG-1432 (Rev. 4.0, 2012) 

The meanings and rationales for the terms ‘division’, ‘train’, ‘channel’, ’subsystem’, and 
‘load group’ used in the generic Technical Specifications of APR1400 are as follows: 

- Division: A division is a set of trains, performing various safety functions, 
separated both mechanically and electrically from another division.  
The separation between the divisions is provided geographically or by 
physical barrier.  As stated in DCD Tier 2, Subsections 8.3.1.1.2.1 
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and 8.3.2.1.2.3, the Class 1E onsite power system consists of two 
redundant divisions (Division I and Division II) and each division is 
further broken down into Trains A and C for Division I and Trains B 
and D for Division II. 

- Train:            A train is defined as a subset of a system.  It is a set of components 
providing totally or partially one or several function(s) of a system.  A 
train is redundant to, one or more similar train(s), each with the same 
capability to provide the specified function(s).  

- Channel:      According to IEEE Std. 603, a channel is an arrangement of components 
and modules as required to generate a single protective action signal 
when required by a generating station condition.  In the STS 
(NUREG-1432) as well as the generic Technical Specifications of 
APR1400, the term ‘channel’ is used in plant control and protection 
systems such as the Reactor Protection System (RPS) and 
Engineered Safety Features Actuation System (ESFAS).  

- Load group: According to IEEE Std. 308, a load group is an arrangement of buses, 
transformers, switching equipment, and loads fed from a common 
power supply within a division.  In APR1400, the Class 1E onsite 
power system consists of redundant load groups (Division I and 
Division II) as stated in DCD Tier 2 Subsections 8.1.2 and 8.3.1.1.2.1.  
In some instances, a load group refers to a small load group (a train) 
as necessary in the DCD texts.   

- Subsystem: According to IEEE Std. 804, a subsystem is a portion of a system 
containing two or more interrelated components which may be 
isolated for design, test, or maintenance.  In the APR1400 DCD, the 
term ‘subsystem’ is used to represent a smaller set within a complete 
system.  In comparison to STS, the terms ‘subsystem(s)’ in the 
generic Technical Specifications of APR1400 have been replaced as 
necessary by the term ‘division(s)’ or ‘train(s)’ to avoid ambiguity in 
the meaning.  

KHNP has reviewed the TS and Bases of the APR1400 generic Technical 
Specifications to check adequate and consistent use of the terms ‘division’, ‘train’, 
‘channel’, ‘load group’ and ‘subsystem’.  It was found that, in some instances, existing 
wording and use of terms in the generic TS are inadequate or information provided is 
not detailed enough to prevent incorrect interpretations of generic TS and Bases that 
could potentially occur. 

In order to provide correct and consistent information in the TS and Bases, KHNP will 
revise 3.8.4, 3.8.5, 3.8.9, B 3.3.7, B 3.8.1, B 3.8.2, B 3.8.4, B 3.8.5, B 3.8.7, B 3.8.8, B 
3.8.9, and Table B 3.8.9-1 of the generic TS, as shown in the attachment. 

2. With respect to the safety systems mentioned in Question 2, the minimum number of 
trains needed to perform the safety function, assuming the limiting design basis event 
and the associated worst case single failure, redundant trains, and how generic TS 
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3.8.1 Required Actions A.2 and B.2 are implemented are described in the Table on the 
following pages.
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Table:  Minimum required train(s) and redundancy of the safety systems 

 

System 
Designation of 

trains in the 
system 

Minimum required trains 
needed to perform the 

safety function 
Redundancy References Remark 

Safety Injection 
System (SIS) A, B, C, and D 

2 trains : 
Trains A and C (Division I) 

or 
Trains B and D (Division II) 

Division I 
(Trains A & C) 

and 
Division II 

(Trains B & D) 

DCD Tier 2 
Subsections 
6.3.1.4 and 
6.3.2.1.2 
 
TS Section 3.5.2 
and 3.5.3 

To complete Required Action 
A.2 and B.2 of the generic TS 
3.8.1, the operability of the two 
SIS trains in the opposite 
division must be verified. 

Containment 
Spray System 
(CSS) 

C and D 1 train : 
Train C or Train D 

Train C 
and 

Train D 

DCD Tier 2 
Subsections 6.2.2 
and 6.5.2 
 
TS Section 3.6.6 

To complete Required Action 
A.2 and B.2 of the generic TS 
3.8.1, the operability of at least 
one CSS train in the opposite 
division must be verified. 

Essential Service 
Water System 
(ESWS) 

A, B, C, and D 

1 train : 
Train A or Train C (for 

Division I) 
or 

Train B or Train D (for 
Division II) 

Division I 
(Trains A & C) 

and 
Division II 

(Trains B & D) 

DCD Tier 2 
Subsection 9.2.1 
 
TS Section 3.7.8 

To complete Required Action 
A.2 and B.2 of the generic TS 
3.8.1, the operability of at least 
one ESWS train in the opposite 
division must be verified. 

Component 
Cooling Water 
System (CCWS) 

A, B, C, and D 

For safe shutdown 
1 train: 

Train A or Train B 
 

For accident mitigation 
1 train: 

Train C or Train D 

For safe shutdown 
Train A and Train B 

 
 

For accident mitigation 
Train C and Train D 

 

DCD Tier 2 
Subsection 9.2.2 
and Table 9.2.2-6 
 
TS Section 3.7.7 

To complete Required Action 
A.2 and B.2 of the generic TS 
3.8.1, the operability of at least 
one CCWS train in the opposite 
division must be verified. 
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System 
Designation of 

trains in the 
system 

Minimum required trains 
needed to perform the 

safety function 
Redundancy References Remark 

Auxiliary 
Feedwater 
System (AFWS)* 

Trains A (for 
SG 1), 

 
Trains B (for 

SG 2) 

1 train (for both SGs) : 
 

Train A  
(for SG 1) 

or 
Train B  

(for SG 2) 

Trains A 
and 

Trains B 

DCD Tier 2 
Subsection 10.4.9 
 
TS Section 3.7.5 

To complete Required Action 
A.2 and B.2 of generic TS 
3.8.1, the operability of one 
AFWS train (train A or B) in the 
opposite division must be 
verified. 
 
Trains A and B of AFWS utilize 
motor driven pumps and Train 
C and D utilize turbine driven 
pumps. 
 
For each division corresponding 
to each SG, the different type of 
pumps constitutes diversity. 
 
*: Motor-driven only 
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Impact on DCD  

Same as changes described in the impact on Technical Specifications section. 

Impact on PRA 

There is no impact on the PRA.  

Impact on Technical Specifications 

TS 3.8.4, 3.8.5, 3.8.9, B 3.3.7, B 3.8.1, B 3.8.2, B 3.8.4, B 3.8.5, B 3.8.7, B 3.8.8, B 3.8.9, and 
Table B 3.8.9-1 will be revised as shown in the attachment which presents markups to Revision 
1 of the DCD. 

Impact on Technical/Topical/Environmental Reports  

There is no impact on any Technical, Topical, or Environmental Report. 

 
 



DC Sources – Operating 
3.8.4 

3.8  ELECTRICAL POWER SYSTEMS 

  DC Sources – Operating 3.8.4

LCO  3.8.4 The Division I and Division II DC Electrical Power Systems shall be 
OPERABLE. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or two battery 
charger(s) in one division 
inoperable. 

A.1 Restore battery terminal voltage 
to greater than or equal to the 
minimum established float 
voltage. 

AND 

A.2 Verify battery float current 
 2 amps. 

AND 

A.3 Restore battery charger(s) to 
OPERABLE status. 

2 hours 

Once per 12 hours 

72 hours 

B. One or two batteries in 
one division inoperable. 

B.1 Restore batter(y)(ies) to 
OPERABLE status. 

2 hours 

C. One DC Electrical Power 
System division 
inoperable for reasons 
other than Condition A 
or B. 

C.1 Restore DC electrical power 
subsystem to OPERABLE 
status. 

2 hours 

D. Required Action and 
Associated Completion 
Time not met. 

D.1 Be in MODE 3. 

AND 

D.2 Be in MODE 5. 

6 hours 

36 hours 

APR1400 GTS 3.8.4-1 Rev. 1 

RAI 478-8568 - Question 16-141_Rev.1 Attachment (1/24)

RAI -  - Question -  _Rev.1 

 Subsystems

 system division



DC Sources – Shutdown 
3.8.5 

 
 

ACTION  (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

 
B. One or more required 

DC Electrical Power 
System division(s) 
inoperable for reasons 
other than Condition A. 
 

 OR 
 

 Required Action and 
associated Completion 
Time of Condition A not 
met. 

 
B.1 Declare affected required 

feature(s) inoperable. 
 
OR 
 
B.2.1 Suspend movement of 

irradiated fuel assemblies. 
 

AND 
 
B.2.2 Suspend operations involving 

positive reactivity additions 
that could result in loss of 
required SHUTDOWN 
MARGIN (SDM) or boron 
concentration. 

 
AND 

 
B.2.3 Initiate action to restore 

required DC electrical power 
subsystems to OPERABLE 
status. 

 

 
Immediately 
 
 
 
 
Immediately 
 
 
 
 
Immediately 
 
 
 
 
 
 
 
 
Immediately 

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR  3.8.5.1 

 
 NOTE  
  

The following SRs are not required to be performed: 
SR 3.8.4.2 and SR 3.8.4.3. 

 

 

For DC sources required to be OPERABLE, the 
following SRs are applicable: 
 
SR 3.8.4.1, 
SR 3.8.4.2, and 
SR 3.8.4.3. 
 

In accordance with 
applicable SRs 
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 system division(s)



Distribution Systems – Operating 
3.8.9 

 
 

3.8  ELECTRICAL POWER SYSTEMS 
 

  Distribution Systems – Operating 3.8.9
 
 
LCO  3.8.9 Division I and Division II AC, DC, and AC vital bus, electrical power 

distribution subsystems shall be OPERABLE. 
 
 
 
APPLICABILITY: 

 
 
 
MODES 1, 2, 3, and 4. 

 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. One or more AC 

electrical power 
distribution subsystems 
inoperable. 

 
 NOTE  
  

Enter applicable Conditions and 
Required Actions of LCO 3.8.4, 
“DC Sources – Operating,” for DC 
trains made inoperable by inoperable 
power distribution subsystems. 

 

 

A.1 Restore AC electrical power 
distribution subsystem to 
OPERABLE status. 

 

8 hours 

 
B. One or more AC vital 

buses inoperable. 

 
B.1 Restore AC vital bus 

subsystem(s) to OPERABLE 
status. 

 

 
2 hours 

 
C. One or more DC 

electrical power 
distribution subsystems 
inoperable. 

 

 
C.1 Restore DC electrical power 

distribution subsystem(s) to 
OPERABLE status. 

 

 
2 hours 
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 divisions



EDG - LOVS 
B 3.3.7 

 
 

B 3.3  INSTRUMENTATION 
 
B 3.3.7  Emergency Diesel Generator (EDG) – Loss of Voltage Start (LOVS) 
 
 
BASES 
 
BACKGROUND 

 
The EDGs provide a source of emergency power when offsite power is 
either unavailable or insufficiently stable to allow safe plant operation.  
Undervoltage protection will generate a LOVS in the event a Loss of 
Voltage or Degraded Voltage condition occurs.  There are two LOVS 
Functions for each 4.16 kV vital bus. 
 
Four undervoltage relays with inverse time characteristics are provided on 
each 4.16 kV Class 1E instrument bus for the purpose of detecting a 
sustained undervoltage condition or a loss of bus voltage.  The relays 
are combined in a 2-out-of-4 logic to generate a LOVS if the voltage is 
below 75% for a short time or below 90% for a long time.  The LOVS 
initiated actions are described in “Onsite Power Systems” (Ref. 1). 
 
Trip Setpoints and Allowable Values 
 
The trip setpoints and Allowable Values are based on the analytical limits 
presented in “Accident Analysis,” Reference 2.  The selection of these 
trip setpoints is such that adequate protection is provided when all sensor 
and processing time delays are taken into account.  To allow for 
calibration tolerances, instrumentation uncertainties, and instrument drift, 
Allowable Values specified in Setpoint Control Program (SCP) are 
conservatively adjusted with respect to the analytical limits.  A detailed 
description of the methodology used to calculate the trip setpoints, 
including their explicit uncertainties, is provided in the SCP.  The actual 
nominal trip setpoint is normally still more conservative than that required 
by the plant specific setpoint calculations.  If the measured trip setpoint 
does not exceed the documented Surveillance acceptance criteria, the 
undervoltage relay is considered OPERABLE. 
 
Setpoints in accordance with the Allowable Values will ensure that the 
consequences of accidents will be acceptable, providing the plant is 
operated from within the Limiting Conditions for Operation (LCOs) at the 
onset of the accident and the equipment functions as designed. 
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AC Sources – Operating 
B 3.8.1 

 
 

B 3.8  ELECTRICAL POWER SYSTEMS 
 
B 3.8.1  AC Sources – Operating 
 
 
BASES 
 
BACKGROUND 

 
The Class-1E Electrical Power Distribution System alternating current 
(AC) power sources consist of the offsite power sources (preferred power 
sources, normal and alternate), and the onsite standby power sources—
two divisions of emergency diesel generators (EDGs), each division 
consisting of two EDGs (Train A and Train C EDGs for division I, and 
Train B and Train D EDGs for division II).  The unavailability of either 
one or two EDGs on one division disables one load group to perform its 
partial or all of the safety functions.  Because of the divisional approach 
of the four EDGs in the APR1400 design, the condition with three or more 
AC sources inoperable is divided into two different cases: two offsite 
circuits and one or more EDGs inoperable, and two offsite circuits and 
one or more EDGs inoperable.  As required by 10 CFR Part 50, 
Appendix A, GDC 17 (Ref. 1), the design of the AC Electrical Power 
System provides independence and redundancy to ensure an available 
source of power to the Engineered Safety Feature (ESF) Systems. 
 
The Onsite Class 1E AC Distribution System is divided into redundant 
load groups (divisions) so that loss of any one group does not prevent the 
minimum safety functions from being performed.  Each train has 
connections to two preferred offsite power sources and a single EDG. 
 
Offsite power is supplied to the unit switchyard(s) from the transmission 
network by at least two transmission lines.  From the switchyard(s), 
two electrically and physically separated circuits provide AC power, 
through [auxiliary transformers], to the 4.16 kV ESF buses.  A detailed 
description of the offsite power network and the circuits to the Class 1E 
ESF buses is found in FSAR, Chapter 8 (Ref. 2). 
 
An offsite circuit consists of all breakers, transformers, switches, 
interrupting devices, cabling, and controls required to transmit power from 
the offsite transmission network to the onsite Class 1E ESF buses. 
 
Certain required unit loads are returned to service in a predetermined 
sequence in order to prevent overloading the transformer supplying offsite 
power to the Onsite Class 1E Distribution System.  Within 1 minute after 
the initiating signal is received, all automatic and permanently connected 
loads needed to recover the unit or maintain it in a safe condition are 
returned to service via the load sequencer. 
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 delete

 delete



AC Sources – Operating 
B 3.8.1 

 
 

BASES 
 
BACKGROUND  (continued) 
 
 The onsite standby power source for each 4.16 kV ESF bus is a 

dedicated EDG.  EDGs [1A, 1B, 1C, and 1D] are dedicated to ESF 
buses [SW1A, SW1B, SW1C, and SW1D], respectively.  An EDG starts 
automatically on a safety injection (SI) signal (i.e., low pressurizer 
pressure or high containment pressure signals) or on an ESF bus 
degraded voltage or undervoltage signal.  After the EDG has started, it 
will automatically tie to its respective bus after offsite power is tripped as a 
consequence of ESF bus undervoltage or degraded voltage, independent 
of or coincident with an SI signal.  The EDGs will also start and operate 
in the standby mode without tying to the ESF bus on an SI signal alone.  
Following the trip of offsite power, a sequencer trips nonpermanent loads 
from the ESF bus.  When the EDG is tied to the ESF bus, loads are then 
sequentially connected to its respective ESF bus by the automatic load 
sequencer.  The sequencing logic controls the permissive and starting 
signals to motor breakers to prevent overloading the EDG by automatic 
load application. 
 
In the event of a loss of preferred power, the ESF electrical loads are 
automatically connected to the EDGs in sufficient time to provide for safe 
reactor shutdown and to mitigate the consequences of a design basis 
accident (DBA), such as a loss-of-coolant accident (LOCA). 
 
Certain required unit loads are returned to service in a predetermined 
sequence in order to prevent overloading the EDG in the process.  
Within 1 minute after the initiating signal is received, all loads needed to 
recover the unit or maintain it in a safe condition are returned to service. 
 
Ratings for Trains A, B, C, and D EDGs satisfy the requirements of 
Nuclear Regulatory Commission (NRC) Regulatory Guide (RG) 1.9 
(Ref. 3).  The continuous service rating of each EDGs A and B are 
9,100 kW and EDGs C and D are 7,500 kW with 10% overload 
permissible for up to 2 hours in any 24 hour period.  The ESF loads that 
are powered from the 4.16 kV ESF buses are listed in Reference 2. 
 

 
APPLICABLE 
SAFETY  
ANALYSES 

 
The initial conditions of DBA and transient analyses in FSAR, Chapters 6 
(Ref. 4) and 15 (Ref. 5), assume ESF Systems are OPERABLE.  The 
AC electrical power sources are 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 (RCS), and containment design limits are not exceeded. 
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AC Sources – Operating 
B 3.8.1 

 
 

BASES 
 
APPLICABLE SAFETY ANALYSES  (continued) 
 
 These design limits are discussed in more detail in the Bases for 

Section 3.2, Power Distribution Limits, Section 3.4, Reactor Coolant 
System (RCS), and Section 3.6, Containment Systems. 
 
The OPERABILITY of the AC electrical power sources is consistent with 
the initial assumptions of the accident analyses and is based upon 
meeting the design basis of the unit.  The results in maintaining at least 
one division of the onsite or offsite AC sources OPERABLE during 
accident conditions in the event of: 
 
a. An assumed loss of all offsite power or all onsite AC power and 
 
b. A worst case single failure. 
 
The AC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii). 
 

 
LCO 

 
Two qualified circuits between the offsite transmission network and the 
Onsite Class 1E AC Electrical Power Distribution System and separate 
and independent EDGs for each train ensure availability of the required 
power to shut down the reactor and maintain it in a safe shutdown 
condition after an anticipated operational occurrence (AOO) or a 
postulated DBA. 
 
Qualified offsite circuits are those that are described in FSAR, Chapter 8, 
and are part of the licensing basis for the unit. 
 
One required automatic load sequencer per train must be OPERABLE. 
 
Each offsite circuit must be capable of maintaining rated frequency and 
voltage, and accepting required loads during an accident while connected 
to the ESF buses. 
 
Offsite circuit #1, being fed from the switchyard [Bus A], consists of the 
main transformer and the unit auxiliary transformers (TR01M and 
TR01N), and powers the Class 1E buses (SW01A, SW01B, SW01C, and 
SW01D) through their normal feeder breakers.  Offsite circuit #2, being 
fed from the switchyard [Bus B], consists of the standby auxiliary 
transformers (TR02M and TR02N), and powers the Class 1E buses 
(SW01A, SW01B, SW01C, and SW01D) through their alternate feeder 
breakers in case Offsite circuit #1 is not available. 
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ESF

ESF



AC Sources – Operating 
B 3.8.1 

 
 

BASES 
 
LCO  (continued) 

 
Each EDG must be capable of starting, accelerating to speed and 
voltage, and connecting to its respective ESF bus on detection of bus 
undervoltage.  This will be accomplished within 17 seconds.  Each EDG 
must also be capable of accepting required loads within the assumed 
loading sequence intervals, and continue to operate until offsite power 
can be restored to the ESF buses.  These capabilities are required to be 
met from a variety of initial conditions such as EDG in standby with the 
engine hot and EDG in standby with the engine at ambient conditions.  
Additional EDG capabilities must be demonstrated to meet required 
Surveillances (e.g., capability of EDG to revert to standby status on a 
safety injection signal while operating in parallel test mode). 
 
Proper sequencing of loads, including tripping of nonessential loads, is a 
required function for EDG OPERABILITY. 
 
The AC sources in one train must be separate and independent (to the 
extent possible) of the AC sources in the other train.  For the EDGs, 
separation and independence are complete. 
 
For the offsite AC sources, separation and independence are to the 
extent practical.  A circuit may be connected to more than one ESF bus, 
with fast transfer capability to the other circuit OPERABLE, and not 
violate separation criteria.  A circuit that is not connected to an ESF bus 
is required to have OPERABLE fast transfer interlock mechanisms to at 
least two ESF buses to support OPERABILITY of that circuit. 
 

 
APPLICABILITY 

 
The AC sources and sequencers are required to be OPERABLE in 
MODES 1, 2, 3, and 4 to ensure that: 
 
a. Acceptable fuel design limits and reactor coolant pressure boundary 

limits are not exceeded as a result of AOOs or abnormal transients. 
 
b. Adequate core cooling is provided and containment OPERABILITY 

and other vital functions are maintained in the event of a postulated 
DBA. 

 
The AC power requirements for MODES 5 and 6 are covered in Limiting 
Condition for Operation (LCO) 3.8.2, “AC Sources – Shutdown.” 
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trains this does 

The offsite circuit #1 is connected to two ESF buses in each division,
with automatic bus transfer (fast transfer and residual voltage transfer)
capability to the OPERABLE offsite circuit #2 

The offsite circuit #2 that is not connected to the ESF buses during 
normal operation

automatic busrespective ESF buses in both divisions



AC Sources – Operating 
B 3.8.1 

 
 

BASES 
 
SURVEILLANCE REQUIREMENTS  (continued) 
 
 The 92 day Frequency corresponds to the testing requirements for pumps 

as contained in the ASME Code (Ref. 11); however, the design of Fuel 
Transfer Systems is such that pumps will operate automatically in order to 
maintain an adequate volume of fuel oil in the day tanks during or 
following EDG testing.  In such a case, the pumps and fuel oil level can 
be checked by an operator.  Since proper operation of Fuel Transfer 
Systems is an inherent part of EDG OPERABILITY, the Frequency of this 
SR reflects the standard design. 
 
SR  3.8.1.7 
 
See SR 3.8.1.2. 
 
SR  3.8.1.8 
 
Transfer of each 4.16 kV ESF bus power supply from the normal offsite 
circuit to the alternate offsite circuit demonstrates the OPERABILITY of 
the alternate circuit distribution network to power the shutdown loads.  
The 18 month Frequency of the Surveillance is based on engineering 
judgment, taking into consideration the unit conditions required to perform 
the Surveillance, and is intended to be consistent with expected fuel cycle 
lengths.  Operating experience has shown that these components 
usually pass the SR when performed at the 18 month Frequency.  
Therefore, the Frequency was concluded to be acceptable from a 
reliability standpoint. 
 
This SR is modified by a Note.  The reason for the Note is that during 
operation with the reactor critical, performance of this SR could cause 
perturbations to the Electrical Distribution Systems that could challenge 
continued steady state operation and, as a result, unit safety systems.  
This restriction from normally performing the Surveillance in MODE 1 or 2 
is further amplified to allow the Surveillance to be performed for the 
purpose of reestablishing OPERABILITY (e.g., post work testing following 
corrective maintenance, corrective modification, deficient or incomplete 
surveillance testing, and other unanticipated OPERABILITY concerns) 
provided an assessment determines plant safety is maintained or 
enhanced. 
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AC Sources – Shutdown 
B 3.8.2 

 
 

BASES 
 
APPLICABLE SAFETY ANALYSES  (continued) 
 
 During MODES 5 and 6, performance of a significant number of required 

testing and maintenance activities is also required.  In MODES 5 and 6, 
the activities are generally planned and administratively controlled.  
Relaxations from MODE 1, 2, 3, and 4 LCO requirements are acceptable 
during shutdown modes based on: 
 
a. The fact that time in an outage is limited.  This is a risk prudent goal 

as well as a utility economic consideration. 
 
b. Requiring appropriate compensatory measures for certain conditions. 

These may include administrative controls, reliance on systems that 
do not necessarily meet typical design requirements applied to 
systems credited in operating MODE analyses, or both. 

 
c. Prudent utility consideration of the risk associated with multiple 

activities that could affect multiple systems. 
 
d. Maintaining, to the extent practical, the ability to perform required 

functions (even if not meeting MODE 1, 2, 3, and 4 OPERABILITY 
requirements) with systems assumed to function during an event. 

 
In the event of an accident during shutdown, this LCO ensures the 
capability to support systems necessary to avoid immediate difficulty, 
assuming either a loss of all offsite power or a loss of all onsite 
emergency diesel generator (EDG) power. 
 
The AC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii). 
 

 
LCO 

 
One offsite circuit capable of supplying the onsite Class 1E power 
distribution division of LCO 3.8.10, “Distribution Systems – Shutdown,” 
ensures that all required loads are powered from offsite power.  
Two OPERABLE EDGs, associated with a distribution system division 
required to be OPERABLE by LCO 3.8.10, ensures a diverse power 
source is available to provide electrical power support, assuming a loss of 
the offsite circuit.  Together, OPERABILITY of the required offsite circuit 
and EDG ensures the availability of sufficient AC sources to operate the 
unit in a safe manner and to mitigate the consequences of postulated 
events during shutdown (e.g., fuel handling accidents involving handling 
irradiated fuel). 
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AC Sources – Shutdown 
B 3.8.2 

 
 

BASES 
 
LCO  (continued) 

 
The qualified offsite circuit must be capable of maintaining rated 
frequency and voltage, and accepting required loads during an accident, 
while connected to the Engineering Safety Feature (ESF) bus(es).  
Qualified offsite circuits are those that are described in Section 8.2 
(Ref. 1) and are part of the licensing basis for the unit. 
Offsite circuit #1 supplies power from the switchyard to Class 1E ESF 
buses via the main transformer and the unit auxiliary transformers 
[TR01M] for division I and [TR02M] for division II. 
Offsite circuit #2 supplies power from the switchyard to Class 1E ESF 
buses via the standby auxiliary transformers [TR01N] for division I and 
[TR02N] for division II. 
 
The EDG must be capable of starting, accelerating to rated speed and 
voltage, connecting to its respective ESF bus on detection of bus 
undervoltage, and accepting required loads.  This sequence must be 
accomplished within 17 seconds.  The EDG must be capable of 
accepting required loads within the assumed loading sequence intervals, 
and must continue to operate until offsite power can be restored to the 
ESF buses.  These capabilities are required to be met from a variety of 
initial conditions such as EDG in standby with the engine hot and EDG in 
standby at ambient conditions. 
 
Proper sequencing of loads, including tripping of nonessential loads, is a 
required function for EDG OPERABILITY. 
 
In addition, proper sequencer operation is an integral part of offsite circuit 
OPERABILITY if its inoperability on the ability to start and maintain 
energized loads required OPERABLE by LCO 3.8.10. 
 
It is acceptable for divisions to be cross tied during shutdown conditions, 
allowing a single offsite power circuit to supply all required divisions. 
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AC Sources – Shutdown 
B 3.8.2 

 
 

BASES 
 
SURVEILLANCE 
REQUIREMENTS 

 
SR  3.8.2.1 
 
SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are necessary for 
ensuring the OPERABILITY of the AC sources in other than MODES 1, 2, 
3, and 4.  SR 3.8.1.8 is not required to be met since only one offsite 
circuit is required to be OPERABLE.  SR 3.8.1.12 and SR 3.8.1.19 are 
not required to be met because the ESF actuation signal is not required to 
be OPERABLE.  SR 3.8.1.17 is not required to be met because the 
required OPERABLE EDG(s) is not required to undergo periods of being 
synchronized to the offsite circuit.  SR 3.8.1.20 is excepted because 
starting independence is not required with EDG(s) that are not required to 
be OPERABLE. 
 
This SR is modified by a Note.  The reason for the Note is to preclude 
requiring the OPERABLE EDG(s) from being paralleled with the offsite 
power network or otherwise rendered inoperable during performance of 
SRs, and to preclude deenergizing a required 4,160V ESF bus or 
disconnecting a required offsite circuit during performance of SRs.  
With limited AC Sources available, a single event could compromise both 
the required circuit and the EDG.  It is the intent that these SRs must still 
be capable of being met, but actual performance is not required during 
periods when the EDG and offsite circuit is required to be OPERABLE.  
Refer to the corresponding Bases for LCO 3.8.1 for a discussion of each 
SR. 
 

 
REFERENCES 

 
1. FSAR, Section 8.2. 
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DC Sources – Operating 
B 3.8.4 

 
 

BASES 
 
BACKGROUND  (continued) 
 
 Each 125 Vdc battery is separately housed in a ventilated room apart 

from its charger and distribution center.  Each subsystem is located in an 
area separated physically and electrically from the other subsystem to 
ensure that a single failure in one subsystem does not cause a failure in 
other subsystems.  There is no sharing between independent Class 1E 
subsystems, such as batteries, battery chargers, or distribution panels. 
 
Each battery has adequate storage capacity to meet the duty cycle 
discussed in FSAR, Chapter 8 (Ref. 4).  The battery is designed with 
additional capacity above that required by the design duty cycle to allow 
for temperature variations and other factors. 
 
The batteries for trains A, B, C, and D DC electrical power subsystems 
are sized to produce required capacity at 80% of nameplate rating, 
corresponding to warranted capacity at end of life cycles and the 100% 
design demand.  The minimum design voltage limit is 105 Vdc. 
 
The battery cells are of flooded lead acid construction with a nominal 
specific gravity of 1.215.  This specific gravity corresponds to an open 
circuit battery voltage of approximately 120 Vdc for a 58 cell battery 
(i.e., cell voltage of 2.065 volts per cell [Vpc]).  The open circuit voltage 
is the voltage maintained when there is no charging or discharging.  
Once fully charged with its open circuit voltage  2.065 Vpc, the battery 
cell will maintain its capacity for 30 days without further charging per 
manufacturer's instructions.  Optimal long term performance however, is 
obtained by maintaining a float voltage 2.20 to 2.25 Vpc.  This provides 
adequate over-potential, which limits the formation of lead sulfate and 
self-discharge.  The nominal float voltage of 2.22 Vpc corresponds to a 
total float voltage output of 128.8 V for a 58 cell battery as discussed in 
FSAR, Chapter 8 (Ref. 4). 
 
Each division I and division II DC electrical power subsystem battery 
charger has ample 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 also has 
sufficient excess capacity to restore the battery from the design minimum 
charge to its fully charged state within 24 hours while supplying normal 
steady state loads discussed in FSAR, Chapter 8 (Ref. 4). 
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DC Sources – Operating 
B 3.8.4 

 
 

BASES 
 
LCO 

 
The DC electrical power subsystems, each subsystem consisting of 
two batteries, battery charger for each battery and the corresponding 
control equipment and interconnecting cabling supplying power to the 
associated bus within the subsystem are required to be OPERABLE to 
ensure the availability of the required power to shut down the reactor and 
maintain it in a safe condition after an anticipated operational occurrence 
(AOO) or a postulated DBA.  Loss of any DC electrical power subsystem 
does not prevent the minimum safety function from being performed 
(Ref. 4). 
 
An OPERABLE DC electrical power subsystem requires all required 
batteries and respective chargers to be operating and connected to the 
associated DC bus(es). 
 

 
APPLICABILITY 
 
 

 
The DC electrical power sources are required to be OPERABLE in 
MODES 1, 2, 3, and 4 to ensure safe unit operation and to ensure that: 
 
a. Acceptable fuel design limits and reactor coolant pressure boundary 

limits are not exceeded as a result of AOOs or abnormal transients. 
 
b. Adequate core cooling is provided, and containment integrity and 

other vital functions are maintained in the event of a postulated DBA. 
 
The DC electrical power requirements for MODES 5 and 6 are addressed 
in the Bases for LCO 3.8.5, “DC Sources – Shutdown.” 
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BASES 
 
ACTIONS  (continued) 
 
 
 

Required Action A.2 requires that the battery float current be  
verified as  2 amps.  This indicates that, if the battery had been 
discharged as the result of the inoperable battery charger, it is now fully 
capable of supplying the maximum expected load requirement.  The 
2 amp value is based on returning the battery to 95% charge and 
assumes a 5% design margin for the battery.  If at the expiration of the 
initial 12 hour period the battery float current is not  2 amps this indicates 
there could be additional battery problems and the battery must be 
declared inoperable. 
 
Required Action A.3 limits the restoration time for the inoperable battery 
charger to 72 hours.  This action is applicable if an alternate means of 
restoring battery terminal voltage to greater than or equal to the minimum 
established float voltage has been used (e.g., balance of plant 
non-Class1E battery charger).  The 72 hour Completion Time reflects a 
reasonable time to effect restoration of the qualified battery charger to 
OPERABLE status. 
 
B.1 
 
Condition B represents one subsystem with one battery inoperable.  
With one battery inoperable, the DC bus is being supplied by the 
OPERABLE battery charger.  Any event that results in a loss of the AC 
bus supporting the battery charger will also result in loss of DC to that 
subsystem.  Recovery of the AC bus, especially if it is due to a loss of 
offsite power, will be hampered by the fact that many of the components 
necessary for the recovery (e.g., diesel generator control and field flash, 
AC load shed and diesel generator output circuit breakers, etc.) likely rely 
upon the battery.  In addition the energization transients of any DC loads 
that are beyond the capability of the battery charger and normally require 
the assistance of the battery will not be able to be brought online.  The 
2 hour limit allows sufficient time to effect restoration of an inoperable 
battery given that the majority of the conditions that lead to battery 
inoperability (e.g., loss of battery charger, battery cell voltage  2.07 V) 
are identified in Specifications 3.8.4, 3.8.5, and 3.8.6, together with 
additional specific Completion Times. 
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B 3.8.4 

 
 

BASES 
 
ACTIONS  (continued) 
 
 
 

C.1 
 
Condition C represents one subsystem with a loss of ability to completely 
respond to an event, and a potential loss of ability to remain energized 
during normal operation.  It is therefore, imperative that the operator's 
attention focus on stabilizing the unit, minimizing the potential for 
complete loss of DC power to the affected subsystem.  The 2 hour limit 
is consistent with the allowed time for an inoperable DC distribution 
subsystem. 
 
If one of the required DC electrical power subsystems is inoperable for 
reasons other than Condition A or B (e.g., inoperable battery charger and 
associated inoperable battery), the remaining DC electrical power 
subsystem has the capacity to support a safe shutdown and to mitigate 
an accident condition. 
 
Since a subsequent worst case single failure could, however, result in the 
loss of the minimum necessary DC electrical subsystems to mitigate a 
worst case accident, continued power operation should not exceed 
2 hours.  The 2 hour Completion Time is based on NRC RG 1.93 
(Ref. 7) and reflects a reasonable time to assess unit status as a function 
of the inoperable DC electrical power subsystem and, if the DC electrical 
power subsystem is not restored to OPERABLE status, to prepare to 
effect an orderly and safe unit shutdown. 
 
D.1 and D.2 
 
If the inoperable DC electrical power subsystem cannot be restored to 
OPERABLE status within the required Completion Time, the unit must be 
brought to a MODE in which the LCO does not apply.  To achieve this 
status, the unit must be brought to at least MODE 3 within 6 hours, and 
MODE 5 within 36 hours. 
 
The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging plant systems. 
 
The Completion Time to bring the unit to MODE 5 is consistent with the 
time required in NRC RG 1.93 (Ref. 7).   
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DC Sources – Shutdown 
B 3.8.5 

 
 

BASES 
 
LCO 

 
The DC electrical power subsystems, each required subsystem consisting 
of two batteries, one battery charger per battery, and the corresponding 
control equipment and interconnecting cabling within the subsystem, are 
required to be OPERABLE to support one subsystem of distribution 
systems required OPERABLE by LCO 3.8.10, “Distribution Systems – 
Shutdown.”  This ensures the availability of sufficient DC electrical power 
sources to operate the unit in a safe manner and to mitigate the 
consequences of postulated events during shutdown (e.g., fuel handling 
accidents). 
 

 
APPLICABILITY 

 
The DC electrical power sources required to be OPERABLE in MODES 5 
and 6, and during movement of irradiated fuel assemblies provide 
assurance that: 
 
a. Required features needed to mitigate a fuel handling accident are 

available. 
 
b. Required features necessary to mitigate the effects of events that can 

lead to core damage during shutdown are available. 
 
c. Instrumentation and control capability is available for monitoring and 

maintaining the unit in a cold shutdown condition or refueling 
condition. 

 
The DC electrical power requirements for MODES 1, 2, 3, and 4 are 
covered in LCO 3.8.4. 
 

 
ACTIONS 
 

 
LCO 3.0.3 is not applicable while in MODE 5 or 6.  However, since 
irradiated fuel assembly movement can occur in MODE 1, 2, 3, or 4, the 
ACTIONS have been modified by a Note stating that LCO 3.0.3 is not 
applicable.  If moving irradiated fuel assemblies while in MODE 5 or 6, 
LCO 3.0.3 would not specify any action.  If moving irradiated fuel 
assemblies while in MODE 1, 2, 3, or 4, the fuel movement is 
independent of reactor operations.  Entering LCO 3.0.3, while in 
MODE 1, 2, 3, or 4 would require the unit to be shutdown unnecessarily. 
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B 3.8.7 

 
 

BASES 
 
LCO 

 
The inverters ensure the availability of AC electrical power for the 
systems instrumentation required to shut down the reactor and maintain it 
in a safe condition after an anticipated operational occurrence (AOO) or a 
postulated DBA. 
 
Maintaining the required inverters OPERABLE ensures that the 
redundancy incorporated into the design of the RPS and ESFAS 
instrumentation and controls is maintained.  The four battery powered 
inverters (two per division) ensure an uninterruptible supply of AC 
electrical power to the AC vital buses even if the 4.16 kV safety buses are 
de-energized. 
 
OPERABLE inverters require the associated vital bus to be powered by 
the inverter with output voltage and frequency within tolerances, and 
power input to the inverter from a 125 Vdc station battery. 
 
This LCO is modified by a Note that allows one inverter to be 
disconnected from a battery for  24 hour, if the vital bus is powered from 
a Class 1E regulating transformer during the period and all other inverters 
are OPERABLE.  This allows an equalizing charge to be placed on one 
battery.  If the inverter were not disconnected, the resulting voltage 
condition might damage the inverter.  These provisions minimize the loss 
of equipment that would occur in the event of a loss of offsite power.  
The 24 hour time period for the allowance minimizes the time during 
which a loss of offsite power could result in the loss of equipment 
energized from the affected AC vital bus while taking into consideration 
the time required to perform an equalizing charge on the battery bank. 
 
The intent of this Note is to limit the number of inverters that may be 
disconnected.  Only the inverter associated with the single battery 
undergoing an equalizing charge may be disconnected.  All other 
inverters must be aligned to their associated batteries. 
 

 
APPLICABILITY 

 
The inverters are required to be OPERABLE in MODES 1, 2, 3, and 4 to 
ensure that: 
 
a. Acceptable fuel design limits and reactor coolant pressure boundary 

limits are not exceeded as a result of AOOs or abnormal transients. 
 
b. Adequate core cooling is provided and containment OPERABILITY 

and other vital functions are maintained in the event of a postulated 
DBA. 

 
Inverter requirements for MODES 5 and 6 are covered in the Bases for 
LCO 3.8.8, “Inverters – Shutdown.” 
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Inverters – Shutdown 
B 3.8.8 

 
 

BASES 
 
LCO 

 
The inverters ensure the availability of electrical power for the 
instrumentation for systems required to shut down the reactor and 
maintain it in a safe condition after an anticipated operational occurrence 
or a postulated DBA.  The battery powered inverters provide 
uninterruptible supply of AC electrical power to the AC vital buses even if 
the 4.16 kV safety buses are de-energized.  OPERABILITY of the 
inverters requires that the vital bus be powered by the inverter.  This 
ensures the availability of sufficient inverter power sources to operate the 
unit in a safe manner and to mitigate the consequences of postulated 
events during shutdown (e.g., fuel handling accidents). 
 

 
APPLICABILITY 

 
The inverters required to be OPERABLE in MODES 5 and 6 during 
movement of irradiated fuel assemblies provide assurance that: 
 
a. Systems to provide adequate coolant inventory makeup are available 

for the irradiated fuel in the core. 
 
b. Systems needed to mitigate a fuel handling accident are available. 
 
c. Systems necessary to mitigate the effects of events that can lead to 

core damage during shutdown are available. 
 
d. Instrumentation and control capability is available for monitoring and 

maintaining the unit in a cold shutdown condition or refueling 
condition. 

 
Inverter requirements for MODES 1, 2, 3, and 4 are covered in 
LCO 3.8.7. 
 

 
ACTIONS 
 

 
LCO 3.0.3 is not applicable while in MODE 5 or 6.  However, since 
irradiated fuel assembly movement can occur in MODE 1, 2, 3, or 4, the 
ACTIONS have been modified by a Note stating that LCO 3.0.3 is not 
applicable.  If moving irradiated fuel assemblies while in MODE 5 or 6, 
LCO 3.0.3 would not specify any action.  If moving irradiated fuel 
assemblies while in MODE 1, 2, 3, or 4, the fuel movement is 
independent of reactor operations.  Entering LCO 3.0.3, while in 
MODE 1, 2, 3, or 4 would require the unit to be shutdown unnecessarily. 
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Distribution Systems – Operating 
B 3.8.9 

 
 

B 3.8  ELECTRICAL POWER SYSTEMS 
 
B 3.8.9  Distribution Systems – Operating 
 
 
BASES 
 
BACKGROUND 

 
The Onsite Class 1E alternating current (AC), direct current (DC), and AC 
Vital Bus Electrical Power Distribution Systems are divided by division 
into two redundant and independent AC, DC, and AC vital bus electrical 
power distribution subsystems. 
 
The AC electrical power subsystem for each train consists of a 4.16kV 
engineered safety feature (ESF) bus, having at least one separate and 
independent offsite source of power as well as a dedicated onsite 
emergency diesel generator (EDG) source.  Each 4.16kV ESF bus is 
normally connected to a preferred offsite source.  After a loss of the 
preferred offsite power source to a 4.16kV ESF bus, a transfer to the 
alternate offsite source is accomplished by using a time delayed bus 
undervoltage relay.  If all offsite sources are unavailable, the onsite EDG 
supplies power to the 4.16kV ESF bus.  Control power for the 4.16kV 
breakers is supplied from the Class 1E batteries.  Additional description 
of this system can be found in the Bases for Limiting Condition for 
Operation (LCO) 3.8.1, “AC Sources – Operating,” and the Bases for 
LCO 3.8.4, “DC Sources – Operating.” 
 
The secondary AC electrical power distribution subsystem for each train 
includes is the safety-related load centers, motor control centers, and 
distribution panels shown in Table B 3.8.9-1. 
 
The 120 Vac vital buses are arranged in two load groups per division and 
are normally powered from the inverters.  The alternate power supply for 
the vital buses are Class 1E constant voltage source transformers 
powered from the same train as the associated inverter, and its use is 
governed by LCO 3.8.7, “Inverters – Operating.”  Each constant voltage 
source transformer is powered from a Class 1E AC bus. 
 
The DC electrical power distribution subsystem consists of 125 Vdc 
buses and distribution panels. 
 
The list of all required DC and vital AC distribution buses and panels is 
presented in Table B 3.8.9-1. 
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Distribution Systems – Operating 
B 3.8.9 

 
 

BASES 
 
LCO  (continued) 
 
 

 
OPERABLE DC electrical power distribution subsystems require the 
associated buses and distribution panels to be energized to their proper 
voltage from either the associated battery or charger.  OPERABLE vital 
bus electrical power distribution subsystems require the associated buses 
to be energized to their proper voltage from the associated inverter via 
inverted DC voltage or Class 1E constant voltage transformer. 
 
In addition, tie breakers between redundant safety related AC, DC, and 
AC vital bus power distribution subsystems, if they exist, must be open.  
This prevents any electrical malfunction in any power distribution 
subsystem from propagating to the redundant subsystem, which could 
cause the failure of a redundant subsystem and a loss of essential safety 
functions.  If any tie breakers are closed, the affected redundant 
electrical power distribution subsystems are considered inoperable.  This 
applies to the onsite, safety related redundant electrical power distribution 
subsystems. It does not, however, preclude redundant Class 1E 4.16kV 
buses from being powered from the same offsite circuit. 
 

 
APPLICABILITY 

 
The electrical power distribution subsystems are required to be 
OPERABLE in MODES 1, 2, 3, and 4 to ensure that: 
 
a. Acceptable fuel design limits and reactor coolant pressure boundary 

limits are not exceeded as a result of AOOs or abnormal transients. 
 
b. Adequate core cooling is provided and containment OPERABILITY 

and other vital functions are maintained in the event of a postulated 
DBA. 

 
Electrical power distribution subsystem requirements for MODES 5 and 6 
are covered in the Bases for LCO 3.8.10, “Distribution Systems – 
Shutdown.” 
 

 
ACTIONS 
 

 
A.1 
 
With one or more division I and division II required AC buses, load 
centers, motor control centers, or distribution panels (except AC vital 
buses), in one division inoperable and a loss of function has not occurred, 
the remaining AC electrical power distribution subsystem are capable of 
supporting the minimum safety functions necessary to shut down the 
reactor and maintain it in a safe shutdown condition, assuming no single 
failure. 
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Distribution Systems – Operating 
B 3.8.9 

 
 

BASES 
 
ACTIONS  (continued) 
 
 
 

D.1 and D.2 
 
If the inoperable distribution subsystem cannot be restored to 
OPERABLE status within the required Completion Time, the unit must be 
brought to a MODE in which the LCO does not apply.  To achieve this 
status, the unit must be brought to at least MODE 3 within 6 hours, and 
MODE 5 within 36 hours.  The allowed Completion Times are 
reasonable, based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner and without 
challenging unit systems. 
 
E.1 
 
Condition E corresponds to a level of degradation in the electrical 
distribution system that causes a required safety function to be lost.  
When more than one inoperable electrical power distribution subsystem 
results in the loss of a required function, the plant is in a condition outside 
the accident analysis.  Therefore, no additional time is justified for 
continued operation.  LCO 3.0.3 must be entered immediately to 
commence a controlled shutdown. 
 

 
SURVEILLANCE 
REQUIREMENTS
  
 

 
SR  3.8.9.1 
 
This SR verifies by administrative means that the initial enrichment and 
burnup of the fuel assembly is in accordance with Figure 3.7.16-1 in the 
accompanying LCO.  For fuel assemblies in the unacceptable range of 
Figure 3.7.16-1, performance of this SR will ensure compliance with 
Specification 4.3.1.1. 
 

 
REFERENCES 

 
1. FSAR, Chapter 6. 
 
2. FSAR, Chapter 15. 
 
3. NRC RG 1.93, Rev. 1, March 2012. 
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This Surveillance verifies that the AC, DC, and AC vital bus electrical power distribution systems are functioning 
properly, with the correct circuit breaker alignment.  The correct breaker alignment ensures the appropriate separation 
and independence of the electrical trains is maintained, and the appropriate voltage is available to each required bus. 
The verification of proper voltage availability on the buses ensures that the required voltage is readily available for 
motive as well as control functions for critical system loads connected to these buses.  The 7 day Frequency takes into 
account the redundant capability of the AC, DC, and AC vital bus electrical power distribution subsystems, and other 
indications available in the control room that alert the operator to subsystem malfunctions.



Distribution Systems – Operating 
B 3.8.9 

 
 

BASES 
 
 

Table B 3.8.9-1 
 

AC and DC Electrical Power Distribution Systems 
 

TYPE VOLTAGE DIVISION I (1) DIVISION II (1) 

 
AC safety 
buses 

 
4,160 V 

 
ESF Bus 
 
1A 
1C 

 
ESF Bus 
 
1B 
1D 

 
480 V 

 
Load Centers 
 
1A 
1C 

 
Load Centers 
 
1B 
1D 

  
480 V 

 
Motor Control Centers 
 
1A 
2A 
3A 
4A 
1C 
2C 
3C 
4C 
 

 
Motor Control Centers 
 
1B 
2B 
3B 
4B 
1D 
2D 
3D 
4D 
 

 
DC safety 
buses 
 

 
125 V 

 
Bus 1A 
Bus 1C 

 
Bus 1B 
Bus 1D 

 
AC vital buses 
 

 
120 V 

 
Bus 1A 
Bus 1C 

 
Bus 1B 
Bus 1D 
 

 
(1) Each division of the AC and DC Electric Power Distribution Systems is a subsystem. 
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Replace by "A" (next page)



 
 
 
 
“A” 
 
 

 

 
TYPE 

 

 
VOLTAGE 

DIVISION I DIVISION II 

TRAIN A (1) TRAIN C (1) TRAIN B (1) TRAIN D (1) 
 

AC safety 
buses 

 
4,160 V 
 
 
 
480 V 
 
 
 
480 V 

 
ESF Bus 

 
1A 

 
Load Center 

 
1A 
 
Motor Control 
Centers 

 
1A 
2A 
3A 
4A 

 
ESF Bus 

 
1C 

 
Load Center 

 
1C 
 
Motor Control 
Centers 

 
1C 
2C 
3C 
4C 

ESF Bus 
 
1B 

 
Load Center 

 
1B 
 
Motor Control 
Centers 

 
1B 
2B 
3B 
4B 

 
ESF Bus 

 
1D 

 
Load Center 

 
1D 
 
Motor Control 
Centers 

 
1D 
2D 
3D 
4D 

 
DC safety 
buses 

 
125 V 

 
Bus 1A Bus 1C Bus 1B 

 
Bus 1D 

 
AC vital 
buses 

 
120 V 

 
Bus 1A Bus 1C Bus 1B 

 
Bus 1D 

 

(1)   Each train of the AC and DC Electrical Power Distribution Systems is a subsystem. 
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