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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

APR1400 Design Certification 
Korea Electric Power Corporation / Korea Hydro & Nuclear Power Co., LTD 

Docket No. 52-046 

RAI No.:  234-8284 

SRP Section:  14.03.06 – Electrical Systems – Inspection, Tests, Analyses, and 
Acceptance Criteria 

Application Section:  14.03.06 

Date of RAI Issue:  10/05/2015 

 

Question No. 14.03.06-1 

GDC 17 requires that onsite and offsite power systems provide sufficient capacity and capability 
and furthermore, GDC 18 requires the testing of electric power systems. 

DCD Tier 2, Chapter 14.3.2.6, “ITAAC for Electrical Systems” Part j discusses electrical power 
for non-safety plant systems.  Please discuss whether or not part j includes testing of the main 
generator system.  If not, please discuss the tests done for the main generator. 

Response 

As described in SRP 14.3.6.II (page 14.3.6-8), ITTAC is included to verify the functional 
arrangement of the electrical power systems provided to support non-safety plant systems to 
the extent that those systems perform a significant safety function. 

Since the main generator (MG) and its associated electrical components, (part of the offsite 
power system), are non-safety equipment and do not perform a significant safety function, 
ITTAC is not necessary for the MG and its associated electrical components. 

Part j of DCD Tier 2, Chapter 14.3.2.6, “ITAAC for Electrical Systems” is only to verify the 
functional arrangement of the ac electrical power system by inspection of the as-built system 
configuration, which is covered by Design Commitment and ITAAC item 1. 

Testing of the MG is included in the initial test program (ITP) as part of the unit main power 
system test, which is described in DCD Tier 2, Subsection 14.2.12.1.110. 

 

Impact on DCD  

There is no impact on the DCD. 
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Impact on PRA 

There is no impact on the PRA. 

Impact on Technical Specifications 

There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  

There is no impact on any Technical, Topical, or Environmental Report. 
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, EDG building, and ESW buildings
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13.b

13.a  The raceway systems for Class 1E electric power distribution system cables are
         designed to meet seismic Category I requirements.Add



Rev. 0

22. The Class 1E cables are sized considering derating due to ambient temperature, cable
         grouping, and other derating effects as applicable.Add
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, EDG building, and ESW buildings



Rev. 0

13.a  The raceway systems for
         Class 1E electric power 
         distribution system cables 
         are designed to meet 
         seismic Category I 
         requirements. 

13.a  Inspections will be performed
         to verify that the as-built  
         raceway systems for Class 1E 
         electric power distribution 
         system cables are supported 

by  a seismic Category I
         designed support system

13.a  A report exists and concludes
         that the as-built raceway  
         system for Class 1E electric 
         power distribution system  
         cables are supported by a  
         seismic Category I designed 
         support system

13.b

Add
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22.a  An analysis will be performed
         to verify the Class 1E cables   
         are sized considering derating 
         due to ambient temperature, 
         cable grouping, and other  
         derating effects as applicable. 

22.b  An inspection will be
         performed to verify that the as 
         -built cable sizes bound the 
         minimum sizes determined by 
         the analysis.

22.a  A report exists and concludes
         that the Class 1E cables are 
         sized considering due to 
         ambient temperature, cable 
         grouping, and other derating 
         effects as applicable.  

22.b  The as-built cable sizes
          bound the minimum sizes 
          determined by the analysis. 

22. The Class 1E cables are sized
considering derating due to
ambient temperature, cable
grouping, and other derating
effects as applicable.

Add
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22.  Each combustion air intake and exhaust system of the EDG is capable of supplying 
combustion air to the EDG and disposing of EDG exhaust gases during operation at 110% 
of nameplate rating.
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9.a   A report exists and concludes that each fuel oil storage capacity is sufficient to operate the EDG for seven days with the EDG
supplying power during the most limiting design basis event. 

9.b   The each as-built fuel oil storage tank's capacity bounds the analysis.

9.a   Analyses will be performed to determine fuel
oil storage capacities and EDG fuel consumption. 

9.b   Inspection will be performed to verify that
each as-built fuel oil storage tank's capacity bounds 
the analysis.
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12.a Analyses will be performed to determine lube oil makeup 
tank capacities and EDG lube oil consumption. 
   
12.b Inspection will be performed to verify that each as-built 
lube oil makeup tank capacity bounds the analysis.

12.a A report exists and concludes that each lube oil makeup tank provides lube oil to its 
respective EDG for seven continuous days of EDG full power rated operation. 
   
12.b The each as-built lube oil makeup tank's capacity bounds the analysis.

10.a Analyses will be performed to determine day 
tank capacities and EDG fuel consumption. 
   
10.b Inspection will be performed to verify that each 
as-built day tank capacity bounds the analysis.

10.a A report exists and concludes that each day tank's capacity is sufficient to provide fuel oil 
for at least 60 minutes plus a minimum additional margin of 10 percent at EDG rated load. 
   
10.b The each as-built day tank's capacity bounds the analysis.
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22. Each combustion air intake 
and exhaust system of the EDG is 
capable of supplying combustion air 
to the EDG and disposing of EDG 
exhaust gases during operation at 
110% of nameplate rating.

22. A test of each as-built EDG 
at 110% of nameplate rating will be 
performed.

22. Each combustion air intake 
and exhaust system of the EDG is 
capable of supplying combustion 
air to the EDG and disposing of 
EDG exhaust gases during 
operation at 110% of nameplate 
rating.













“A” 

10.a Independence is provided 
between each of the four 
trains of Class 1E dc 
distribution equipment and 
circuits. 

10.a Tests will be performed on 
the as-built Class 1E dc 
distribution equipment and 
circuits by providing a test 
signal in only one train at a 
time. 

10.a The test signal is present in 
the as-built Class 1E train 
under test. 

 

10.b Independence is provided 
between Class 1E dc 
distribution equipment and 
circuits and non-Class 1E 
dc distribution equipment 
and circuits. 

10.b Tests will be performed on 
the as-built Class 1E and 
non-Class 1E dc 
distribution equipment and 
circuits by providing a test 
signal in only one train for 
Class 1E or one division for 
non-Class 1E at a time. 

10.b The test signal is present in 
the as-built Class 1E train 
or non-Class 1E division 
under test. 

10.c Class 1E qualified isolation 
devices provide 
independence between 
Class 1E dc distribution 
equipment and non-Class 
1E dc loads. 

10.c.i Type tests, analyses, or a 
combination of type tests 
and analyses will be 
performed to verify the 
qualification of isolation 
devices. 

10.c.i A report exists and 
concludes that the Class 1E 
dc distribution equipment is 
isolated from as-built non-
Class 1E dc loads by Class 
1E qualified isolation 
devices in accordance with 
NRC RG 1.75 

 10.c.ii Inspection of the as-built 
Class 1E dc distribution 
equipment will be 
performed. 

10.c.ii Class 1E qualified isolation 
devices are provided 
between the as-built Class 
1E dc distribution 
equipment and non-Class 
1E dc loads. 
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ADD

6. Separate penetrations are provided for medium voltage and low voltage power,
control, and instrumentation circuits.
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6. Separate penetrations are
provided for medium voltage
and low voltage power,
control, and instrumentation
circuits.

6. Inspection of the as-built
penetrations for the medium
voltage and low voltage power,
control, and instrumentation
circuits will be performed.

6. Each as-built penetration
contains only medium
voltage or low voltage
power or only control or
instrumentation circuits.

ADD
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19.c Test will be performed to 
        verify that the Class 1E 
        EDG is capable of     
        supplying rated power at 
        proper voltage and 
        frequency.

19.c  A report exists and concludes 
         that each Class 1E EDG is 
         capable of supplying rated 
         power at proper voltage and 
         frequency.
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, brought up to the required voltage and 
frequency, Add



RAI 234-8284 - Question 14.03.06-6 Attachment (3/6)

11.     All controls required by the design exist in the MCR and RSR to start and stop the 
          AAC GTG and to synchronize the AAC GTG to its respective Class 1E bus.

Add
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The AAC source is 
started, brought up to the 
required voltage and 
frequency, 

The as-built AAC source is 
started, brought up to the 
required voltage and frequency,

2.c  Tests will be performed to 
       verify that the AAC source 
       is capable of supplying 
       rated power at proper 
       voltage and frequency.

2.c  A report exists and concludes 
       that the AAC source is capable 
       of supplying rated power at 
       proper voltage and frequency.

Tests will be performed to 
verify that the as-built AAC 
source is started, brought up to 
the required voltage and 
frequency, 
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11.     All controls required by the 
         design exist in the MCR and 
         RSR to start and stop the 
        AAC GTG and to  
        synchronize the AAC GTG to 
        its respective Class 1E bus.

11.     Tests will be performed 
          using the AAC GTG controls 
          in the MCR and RSR.

11.     All controls in the as-built 
          MCR and RSR room start 
          and stop the AAC GTG and 
          to synchronize the AAC 
          GTG to its respective Class 
          1E bus

Add



Table 14.3.4-2 (5 of 7) 

Item 
# 

Tier 1 
Reference Design Features 

Tier 2 
Reference 

2-31 2.6.3 
ITAAC #4 

The Class 1E dc power system cables are routed in 
raceway systems within their respective trains. 

8.3.2.1.2 
19.1.5 

2-32 2.6.4 
ITAAC #1 

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.  
The Class 1E I&C power system includes four separate 
and independent 120 Vac power distribution panel, and 
each system is powered from a 125 Vdc control center via 
a 125 Vdc/120 Vac static inverter. 

8.3.2.1.2.2 
19.1.3 

2-33 2.6.4 
ITAAC #4 

When dc input power to the Class 1E inverter power 
supply unit is lost, input to the Class 1E inverter power 
supply unit is provided by the regulating transformer 
without interruption of power supply to the loads. 

8.3.2 
19.1.3 

2-34 2.6.6 
ITAAC #1 

The alternate ac (AAC) power source supplies power to 
safety-related loads to maintain the plant in a safe 
shutdown condition during station blackout (SBO).  The 
AAC power source also provides power to the permanent 
non-safety (PNS) buses during a loss of offsite power 
(LOOP) condition.  The AAC power source is a gas 
turbine generator (GTG) that is independent from the 
EDGs and the offsite power sources. 

8.4.1.2 
8.4.1.3 
19.1.3 

2-35 2.6.6 
ITAAC #3 

The AAC source is connected to the Class 1E train A or 
train B bus through two in series (one Class 1E circuit 
breaker at the Class 1E bus and the other non-Class 1E 
circuit breaker at the non-Class 1E AAC bus) circuit 
breakers during SBO condition. 

8.3.1.1.1 
19.1.3 

2-36 2.6.6 
ITAAC #4 

The AAC source can be started and connected manually to 
the Class 1E train A or train B bus within 10 minutes in 
the event of SBO. 

8.4.1.3 
19.1.3 

2-37 2.6.6 
ITAAC #6 

The GTG has fuel oil storage capacity enough to supply 
power to the required loads for 24 hours. 

9.5.9 
19.1.3 

2-38 2.7.1.5 
ITAAC #11.a 

The AFWS is designed to be either manually actuated or 
automatically actuated by an auxiliary feedwater actuation 
signal (AFAS) from the engineered safety feature 
actuation system (ESFAS) or diverse protection system 
(DPS). 

10.4.9 
19.1.3 

 
 
 

RAI 234-8284 - Question 14.03.06-6 Attachment (6/6)

, brought up to the required voltage and 
frequency, Add
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at

including grounding busbaradd
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at at

including  
grounding busbar

add
including  
grounding  busbar

add



8.3-23 

grid in two locations.  The IPB is grounded in accordance with manufacturer’s 
recommendation. 

g. The onsite medium-voltage ac distribution system is resistance grounded at the
neutral point of the low-voltage windings of the UATs and SATs.  The UAT and
SAT secondary neutral relays are provided protection against internal ground
faults in transformer low-voltage windings, as well as the backup ground fault
protection for the medium-voltage bus.

h. The neutral point of the EDG and AAC GTG windings is grounded through
distribution transformers and loading resistors sized for continuous operation with
a ground fault.  A ground overvoltage relay connected to the secondary winding
of each distribution transformer provides protection against generator stator
ground fault.

i. Ground fault protection of the low-voltage ac distribution system is provided by an
overcurrent relay located in the neutral of the transformer secondary winding.  It
is set to coordinate with downstream ground fault protective devices.

j. The ground bus of all switchgears, load centers, MCCs, and control cabinets is
connected to the plant ground grid through at least two parallel paths. 

k. Each major piece of equipment, metal structure, or metallic tank has two
diagonally opposed ground connections.

l. The underground electrical duct bank and door frame are grounded with bare
copper cable.

m. The dc systems are ungrounded.

n. Plant instrumentation is grounded through separate radial grounding systems that
consist of isolated instrumentation ground buses and insulated cables.  The
instrumentation grounding systems are connected to the station grounding grid at
one point only and insulated from all other grounding circuits.  The I&C
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buses are

The ground buses of other electrical cabinets are 
connected to the plant ground grid through at least 
one path.

add






