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8.1-3 

A detailed description of the onsite AC power system is provided in Subsection 8.3.1. 

8.1.3.2  Onsite DC Power System 

The onsite DC power system includes the plant batteries and battery chargers and their DC loads, 
including the DC/AC inverters and the inverter loads. 

The nonsafety-related 125 VDC power system, Figure 8.1-2, provides power for nonsafety-
related DC loads.  The nonsafety-related 250V batteries are provided to supply DC power to the 
inverters that supply 120 VAC to the Nonsafety-Related Distributed Control and Information 
System (N-DCIS) and DC power to the nonsafety-related DC loads.  The 125 VDC power and 
250 VDC power are normally supplied through nonsafety-related battery chargers from the 
nonsafety-related PIP buses.  In the event that this power supply is lost, power is supplied from 
the nonsafety-related batteries for two hours. 

The safety-related 250 VDC power distribution system, Figure 8.1-3, provides four independent 
and redundant onsite sources of power for operation of the safety-related UPS inverters that 
supply all safety-related AC loads including the Safety-Related Distributed Control and 
Information System (Q-DCIS).  The safety-related 250 VDC bus is normally supplied through 
the safety-related battery chargers from the isolation power centers, which are powered from the 
PIP buses.  In the event that this power supply is lost, DC power is supplied from the safety-
related batteries for 72 hours.  The system is physically and electrically separated into four 
divisions. 

A detailed description of the onsite DC power system is provided in Subsection 8.3.2. 

8.1.4  Safety-Related Loads 
The safety-related loads utilize the four divisions of DC power sources for instrumentation or 
control power, for systems required for safe shutdown.  Multiple divisions of DC power are 
involved in performing a single safety-related function and ensure that only two divisions of DC 
power are required for safe shutdown during a design basis accident (DBA).  The control and 
instrumentation systems required for safe shutdown are identified in Section 7.4, which indicate 
the four separate divisions of power to each system required for safe shutdown, as shown in 
Figure 8.1-4. 

8.1.5  Design Basis 

8.1.5.1  Offsite Power 

The offsite power system is described in Subsection 8.2.1. 

Electric power from the utility grid to the offsite power system is provided by transmission lines 
designed and located to minimize the likelihood of failure while ensuring grid reliability.  The 
transmission system serves the main offsite power circuit (Normal Preferred Power), and the 
reserve offsite power circuit (Alternate Preferred Power) through the site switchyard(s). 

The switchyard is designed to minimize the likelihood of simultaneous failure of both the normal 
and alternate preferred power sources. 

A single tie line connects the plant main generator circuit breaker MOD and UAT MODs to the 
switchyard and constitutes the plant's normal preferred offsite power circuit. 
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8.1-9 

The ESBWR diesel generator units are nonsafety-related.  Therefore this criterion does 
not apply. 

Other Safety Review Plan (SRP) Criteria: 

• NUREG/CR 0660, “Enhancement of Onsite Diesel Generator Reliability” – The ESBWR 
diesel-generator units are not safety-related, nor is AC power needed to achieve safe 
shutdown; therefore, the NUREG is not directly applicable.  However, defense-in-depth 
principles such as redundancy and diversity are incorporated in the design and integration 
of ESBWR systems. 

• NUREG 0737, “Clarification of TMI Action Plan Requirements.” 

• NUREG-0718, Revision 1, “Licensing Requirements for Pending Applications for 
Construction Permits and Manufacturing License,” relating to TMI Item I.D.3, “Safety 
System Status Monitoring,” regarding the application of Regulatory Guide 1.47. 

• TMI Action Item II.E.3.1, “Emergency Power Supply for Pressurizer Heater” – This 
criterion is applicable only to PWRs and does not apply to the ESBWR. 

• TMI Action Item II.G.1, “Emergency Power for Pressurizer Equipment” – This criteria is 
applicable only to PWRs and does not apply to the ESBWR. 

8.1.6  Compliance to Regulatory Requirements and Guidelines 
Table 8.1-1 presents a matrix of regulatory requirements and guidelines, in accordance with 
Table 8-1 of the Standard Review Plan.  Note that several criteria pertaining to safety-related 
diesel generators and AC power systems are not applicable for the ESBWR, because the 
ESBWR does not require AC power to achieve safe shutdown or to perform any safety-related 
function.  Therefore, the diesel generators are nonsafety-related.  However, defense-in-depth 
principles such as redundancy and diversity are incorporated in the design and integration of 
ESBWR systems. 

8.1.7  COL Information 
None. 

8.1.8  References 
8.1-1 Title 10, Code of Federal Regulations, Part 50 (10 CFR 50) Appendix A, “General 

Design Criteria for Nuclear Power Plants.” 
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8.3-5 

8.3.1.1.3  Uninterruptible AC Power Supply System 

Safety-Related Uninterruptible AC Power Supply System 
Figure 8.1-4 shows the overall safety-related Uninterruptible AC Power Supply (UPS) system.  
The safety-related UPS for each of the four divisions is supplied from a 480V isolation power 
center in the same division.  The isolation power centers are connected to PIP nonsafety-related 
buses, which are backed by standby diesel generators.  Divisions 1, 2, 3 and 4 each have three 
battery chargers, including one standby per division, two batteries and two UPS rectifiers.  Each 
rectifier (battery charger and UPS rectifier) receives 480 VAC normal power from the isolation 
power center of that division, see Figure 8.3-1, and converts it to 250 VDC.  The 
480 VAC/250 VDC UPS rectifiers and the safety-related 72-hour batteries of that division, 
maintained fully charged by the 480 VAC/250 VDC battery chargers, supply 250 VDC power 
through diodes to two parallel output 120 VAC single phase UPS inverters. 

The safety-related UPS inverter high DC input voltage trip setpoint and time delay are greater 
than the associated battery charger and UPS rectifier high DC output voltage trip setpoint and 
time delay.  This arrangement prevents safety-related UPS inverter trips as a result of fast 
transients on the AC supply that may occur during the ESBWR islanding transient or as a result 
of generator voltage regulator failures, for which protective relaying and breaker operations may 
not otherwise prevent safety-related UPS inverter trips. 

Power is distributed to the individual safety-related loads from associated 120 VAC distribution 
panels, which supply power to the Reactor Building and the Control Building. 

The plant design and circuit layout of the UPS provide physical separation of the equipment, 
cabling, and instrumentation essential to plant safety.  Equipment of each division of the safety-
related UPS distribution system is located in an area separated physically from the other 
divisions.  No provisions exist for the interconnection of the safety-related UPS buses of one 
division with those of another division or nonsafety-related power.  All components of safety-
related UPS AC systems are housed in Seismic Category I structures. 

Refer to Subsection 8.3.1.1.5 for a discussion of physical separation and independence. 

Four divisions of safety-related UPS provide 120 VAC power for the Q-DCIS loads/logic 
components (reference Section 7.1 for Q-DCIS description) and other safety-related loads 
requiring uninterruptible power (see Figure 8.1-4).  Two divisions (1 and 2) of safety-related 
power supply the Reactor Protection System (RPS) scram pilot valve solenoids and the same two 
divisions supply power to the Main Steam Isolation Valve (MSIV) solenoids (see Figure 7.2-1 
and Figure 8.1-4). 

The four divisions of safety-related UPS are shown in Figure 8.1-4.  The safety-related UPS 
buses are each supplied independently from their divisional safety-related inverters, which, in 
turn, are powered from one of the independent and redundant DC buses of the same division and 
from their isolation power center.  The divisional DC bus is powered through a battery charger 
connected to its divisional isolation power center, and backed by the division's safety-related 
batteries.  The two inverters in each safety-related division will be configured for parallel 
redundant operation to allow load sharing and the equal discharge of the division’s safety-related 
batteries. 
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8.3-32 

8.3-24 NEMA AB-1, “Molded Case Circuit Breakers and Molded Case Switches.” 

8.3-25 IEEE C37.04, “Standard Rating Structure for AC High-Voltage Circuit Breakers.” 

8.3-26 IEEE C37.06, “AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis 
- Preferred Ratings and Related Required Capabilities.” 

8.3-27 IEEE C37.09, “Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on 
a Symmetrical Current Basis.” 

8.3-28 IEEE C37.010, “Application Guide for AC High-Voltage Circuit Breakers Rated on a 
Symmetrical Current Basis.” 

8.3-29 IEEE C37.11, “Standard Requirements for Electrical Control for AC High-Voltage 
Circuit Breakers Rated on a Symmetrical Current Basis.” 

8.3-30 IEEE 741, “Standard Criteria for the Protection of Class 1E Power Systems and 
Equipment in Nuclear Power Generating Stations.” 

8.3-31 IEEE C37.20.2, “Standard for Metal-Clad Switchgear.” 

8.3-32 IEEE C37.100, “Standard Definitions for Power Switchgear.” 

8.3-33 IEEE 603, “Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations.” 

8.3-34 IEEE C57.12.80, “Standard Terminology for Power and Distribution Transformers.” 

8.3-35 IEEE C57.12.90, “Standard Test Code for Liquid-Immersed Distribution, Power, and 
Regulating Transformers.” 

8.3-36 IEEE C57.93, “Guide for Installation of Liquid-Immersed Power Transformers.” 

8.3-37 IEEE 338, “Standard Criteria for the Periodic Surveillance Testing of Nuclear Power 
Generating Station Safety Systems.” 

8.3-38 IEEE 308, “Standard Criteria for Class 1E Power Systems for Nuclear Power Generating 
Stations.” 

8.3-39 IEEE 100, “The Authoritative Dictionary of IEEE Standards Terms.” 

8.3-40 IEEE C37.32, “High-Voltage Air Disconnect Switches Interrupter Switches, Fault 
Initiating Switches, Grounding Switches, Bus Supports and Accessories Control Voltage 
Ranges-Schedules of Preferred Ratings, Construction Guidelines and Specifications.” 

8.3-41 IEEE 484, “Recommended Practice for Installation Design and Installation of Vented 
Lead-Acid Batteries for Stationary Applications.”  

8.3-42 IEEE 450, “Recommended Practice for Maintenance, Testing, and Replacement of 
Vented Lead-Acid Batteries for Stationary Applications.”   
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ESBWR DCD Tier 2 Chapter 8 
26A6642AX Revision 6 to Revision 7 Change List 

Item Location Description of Change 

1.  Entire Chapter 

Global chapter editorial changes to correct 
misspelling and grammar, spell out or integrate 
acronyms where appropriate, and update references 
as needed and where required. 

2.  S8.1.3.2, 3rd paragraph, 1st and 
2nd sentences. 

Revised to clarify that safety-related DC power only 
provides power to the safety-related UPS inverters 
that then provide all safety-related loads with AC 
power.  Corrected the second sentence to replace the 
word ‘power’ with “bus”.  MFN-10-057. 

3.  
S8.1.5.2.4, Other Safety 
Review Plan (SRP) Criteria:, 
2nd bullet.  

Corrected NUREG title to delete the ‘CR’ and 
correct the title to: NUREG 0737, “Clarification of 
TMI Action Plan Requirements.”  MFN-10-057. 

4.  S8.3.1.1.3, 1st paragraph, 4th, 
5th and 6th sentences 

Corrected forth sentence to clarify that there are three 
battery chargers including the standby battery 
charger and two UPS rectifiers per division.  Revised 
fifth sentence to clarify rectifier source of power and 
indicate Figure 8.3-1.  Revised sentence structure and 
added clarity to the sixth sentence to reflect the forth 
and fifth sentence intent and made the word 
‘rectifier’ plural to “rectifiers”.  MFN-10-057. 

5.  S8.3.3.2, 2nd paragraph, 
added sentences 3 and 4. 

In response to RAI 8.3-67 R-1, the NRC requested 
that GEH add requirements to the cable 
specifications to satisfy procurement of cables that 
may become exposed to a wetted environment.  
Change submitted as R-2 to RAI.8.3-67. 

6.  S8.3.3.2, added new last 
paragraph. 

In response to RAI 8.3-67 R-1 NRC questions of 
01/06/2010 GEH has added an introduction to new 
COL 8.3.4-2-A for monitoring underground or 
inaccessible cables with an accident mitigating 
function. Change submitted as R-2 to RAI.8.3-67. 

7.  S8.3.4, added new 8.3.4-2-A. 

In response to RAI 8.3-67 R-1 NRC questions of 
01/06/2010 GEH has added a new COL Applicant 
item based on SRP 8.3.1, AC Power Systems, Rev. 3 
– March 2007, III Review Procedure 2. C. 2nd 
Paragraph.  Change submitted as R-2 to RAI.8.3-67. 
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ESBWR DCD Tier 2 Chapter 8 
26A6642AX Revision 6 to Revision 7 Change List 

Item Location Description of Change 

8.  S8.3.5, References. 

Corrected title to IEEE 484 to be consistent with 
latest applicable standard for vented lead-acid 
batteries. 
Corrected title to IEEE 450 to be consistent with 
latest applicable standard for vented lead-acid 
batteries.  MFN-10-057. 

 

ne32652
Rectangle



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFRi, Appendix A. Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


