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Review of the Regulatory Requirements for Open Phase Condition (OPC) 
Detection and Isolation 

 
Purpose 
 
The principle purpose of this paper is to address the requirements pertaining to protection systems described 
in 10CFR50.55a(h)(2), “Protection systems,” and why they do not apply to the Open Phase Isolation System 
(OPIS) that resolves the recently identified open phase condition (OPC) vulnerability for nuclear power 
generating station offsite electrical power systems.  
 
Additionally this paper will: 
 

• Provide a description of an OPC as defined in the Nuclear Energy Institute (NEI) OPC Initiative. 
• Provide a typical OPIS circuit description. 
• Provide an OPIS Risk Assessment. 
 

 
Background 
 
On January 30, 2012, an Unusual Event (UE) was declared for Byron Station, Unit 2, due to the mechanical 
failure of an under-hung porcelain insulator in the 345 kV feed common to both System Auxiliary 
Transformers (SATs). This created an open phase fault that caused a ground on one phase of the high 
voltage terminals of the SATs that the installed protective relaying was not designed to detect. The event 
impacted both Unit 2 redundant safety trains, the Unit 2 reactor tripped on Reactor Coolant Pump (RCP) 
buss undervoltage, and multiple motors tripped on overcurrent. 
 
The January 30, 2012, event was determined to be a previously unrecognized design vulnerability where an 
open phase or open phase grounded condition existed but was not detected by the existing switchyard, 
transformer and transformer lead protective relay schemes. Additionally, degraded grid voltage or loss of 
power (LOP) protective relay schemes did not detect these conditions. Specifically, the OPC revealed a gap 
in compliance with General Design Criterion (GDC) 17, “Electric power systems,” where the failure of a 
passive component resulted in a loss of capability of the onsite and offsite electric power systems to perform 
their safety functions. 
 
 
Description of the OPC 
 
The NEI OPC Initiative defines an OPC as a single or double open electrical phase, with or without ground 
that is located on the primary or high voltage side of a transformer connecting a credited GDC 17 offsite 
power circuit to the transmission system. Industry operating experience has demonstrated that this condition 
may not be identified by existing detection systems and can result in unbalanced voltage conditions on the 
secondary or low voltage side of the transformer under load. If the OPC is not detected and isolated from the 
onsite power system, it may prevent the separation of the faulted offsite power system and impede the 
transfer of loads to an alternate onsite or offsite power source. 
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The degraded grid voltage condition is discussed in NRC Branch Technical Position (BTP) PSB-1, 
“Adequacy of Station Electric Distribution System Voltages.” This BTP was written to address industry 
experience that demonstrated that a balanced degraded grid voltage condition could exist for extended 
periods of time and could damage Class 1E loads if the Class 1E buss remained connected to the offsite 
source and was not isolated by existing LOP protection circuits. The limitation of the LOP circuits was based 
on the setpoints for the LOP schemes being too low to detect certain degraded grid voltage conditions. As a 
result, utilities implemented enhancements to the LOP schemes on the Class 1E engineered safety feature 
(ESF) busses to provide an intermediate (i.e., higher) voltage setpoint that could detect this condition. 
 
The OPC and the degraded grid voltage condition are fundamentally different from each other. The degraded 
grid voltage condition is characterized by a balanced voltage condition that can readily be detected at the 
Class 1E ESF bus. Analysis of the OPC has identified the following relevant information with regard to 
detecting the fault condition: 
 

• The OPC is an unbalanced condition on the high voltage side of the transformer that may not be 
detected by existing protective relay schemes because the faulted phase(s) voltage may be 
reconstituted by the interaction of the connected transformer upstream and the downstream auxiliary 
power system loads. 

• Secondary voltages and currents (i.e., at a Class 1E bus) are not a reliable indication of an OPC on 
the primary or high voltage side of an auxiliary transformer in all situations. 

• Transformer primary side sequence parameters (e.g., voltage and current parameters calculated from 
the unbalanced phase voltages and currents) are an effective indicator of an OPC. 

• An OPC on the primary side of a transformer may not be detected and reliably isolated using existing 
conventional protective relays without introducing potential false trips. Since conventional relays may 
not be capable of detecting an OPC and avoiding false trips under all conditions, a new technology is 
required. 

 
Since the OPC cannot be reliably detected on the Class 1E busses using existing technology, a new 
technology is required to detect the OPC, provide a Main Control Room alarm, and initiate isolation of the 
faulted condition. 
 
By necessity, the OPIS uses technologies that can be deployed in Non-Class 1E circuits and, as 
demonstrated by analyses, can reliably detect the OPC and provide alarm and isolation functions as 
required. 
 
These features of OPIS will preserve the important to safety functions of the onsite and offsite power 
systems. 
 
 
Regulatory Requirements & Guidance and Industry Standards 
 
The goal of the NEI OPC Initiative is to ensure that a fault in the Non-Class 1E preferred offsite power circuit 
will not prevent the functioning of important-to-safety structures, system and components. To accomplish 
this, specific performance criteria for an OPIS were accepted by the industry. The responses to these criteria 
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are based on the location of the fault and on an evaluation of the following industry standards and regulatory 
requirements and guidance,  
 
GDC 17: 
GDC 17 stipulates that nuclear generating stations be designed with an onsite and offsite power system to 
permit functioning of structures, systems and components important to safety. The safety function for each 
system (assuming the other system is not functioning) is to provide sufficient capacity and capability to 
assure that (1) specified acceptable fuel design limits and design conditions of the reactor coolant pressure 
boundary are not exceeded as a result of anticipated operational occurrences (AAOs) and (2) the core is 
cooled and containment integrity and other vital functions are maintained in the event of postulated 
accidents. 
 
The onsite power system must have sufficient independence, redundancy and testing to ensure their safety 
functions can be performed assuming a single failure. 
 
The offsite power system is comprised of two independent circuits. Each circuit must be designed and 
located so as to minimize to the extent practical the likelihood of a failure of both circuits simultaneously 
under operating and postulated accident conditions. 
 
In addition, these two power systems must be designed to minimize the probability that a failure in one of the 
systems will prevent the functioning of the other power system. 
 
An OPC on one of two offsite power systems could result in the loss of capability of the alternate offsite 
power circuit and the onsite power system to restore power to safety related loads. Therefore, nuclear power 
plants that are susceptible to this type of event must effect modifications or provisions to address the OPC. 
Failure to do so would constitute a gap in compliance with GDC 17.  
 
10 CFR 50.55a(h)(2): 
10 CFR 50.55a(h)(2) requires that nuclear power plants with construction permits issued after January 1, 
1971, but before May 13, 1999, ensure protection systems meet the criteria stated in either IEEE Std. 279, 
“Criteria for Protection Systems for Nuclear Power Generating Stations,” or in IEEE Std. 603-1991, “Criteria 
for Safety Systems for Nuclear Power Generating Stations,” and the correction sheet dated January 30, 
1995. For nuclear power plants with construction permits issued before January 1, 1971, protection systems 
must be consistent with their licensing basis or may meet the criteria of IEEE Std. 603-1991 and the 
correction sheet dated January 30, 1995. 
 
IEEE Std. 279-1971: 
The scope of IEEE Std. 279-1971, is to establish minimum criteria for the safety-related functional 
performance and reliability of protection systems for nuclear reactors. The protection systems include all 
devices that generate signals and actuate to trip the reactor, and in the event of a serious reactor accident, 
actuate engineered safeguards. These devices include all electrical and mechanical devices and circuitry 
(i.e., from the sensors to actuation device input terminals) involved in generating those signals associated 
with the protective function. The limitations of this scope are reinforced in NRC Standard Review Plan (SRP) 
Appendix 7.1-B, “Guidance for Evaluation of Conformance to IEEE Std. 279,” as follows: “The scope of IEEE 
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Std. 279-1971 includes those systems that actuate a reactor trip, and that in the event of a serious reactor 
accident, actuate engineered safety features.” 
 
IEEE Std. 603-1991: 
IEEE Std. 603-1991, defines the protection systems discussed in IEEE Std. 279-1971 and of IEEE Std. 603-
1991 as the sense and command features for the reactor trip system and the engineered safety features. It 
further clarifies that power sources, by definition, are considered auxiliary supporting features or other 
auxiliary features and, therefore, are not part of the reactor trip system and engineered safety features. 
 
An OPIS detects and in some cases automatically isolates an OPC, but will not trip the reactor nor provide 
signals to actuate engineered safeguards. Thus, the OPIS falls outside the scope of the protection systems 
as defined in 10 CFR 50.55a(h)(2), IEEE Std. 279-1971 and IEEE Std. 603-1991. 
 
IEEE Std. 308: 
IEEE Std. 308, “IEEE Standard Criteria for Class 1E Power Systems for Nuclear Power Generating Stations,” 
as modified and/or supplemented by the regulatory positions of NRC Regulatory Guide (RG) 1.32, “Criteria 
for Safety-Related Power Systems for Nuclear Power Plants,” is identified in NRC SRP Section 8.2, “Offsite 
Power Systems,” as acceptable guidance for complying with GDC 17. 
 
IEEE Std. 308 defines Class 1E as the safety classification of equipment and systems essential to 
emergency reactor shutdown, containment isolation, reactor core cooling, and containment and reactor heat 
removal, or are otherwise essential in preventing significant release of radioactive material. Specifically 
excluded from this definition are the unit generator(s) and their busses, unit auxiliary and startup 
transformers, connections to the station switchyard, switchyard, transmission lines, and the transmission 
network. 
 
The guidance in SRP, Section 8.3.1, “AC Power Systems (ONSITE),” Paragraph 3, “Onsite and Offsite 
Power System Independence,” provides further clarification regarding the dividing point between the Class 
1E power systems and the Non-Class 1E power systems. 
 
The independence of the onsite power system with respect to the offsite power system typically extends the 
dividing point to the station distribution load centers that are powered from the unit auxiliary transformers and 
the startup transformers. The onsite power system includes the supply breakers connecting the “low” side of 
these transformers to the distribution busses. 
 
Typically, an OPIS uses sensors and a relay that inputs to the existing Non-Class 1E transformer isolation 
devices (i.e., lockout relays). These OPIS components are located upstream of the breakers that connect the 
low voltage side of the auxiliary transformers to the Class 1E busses. Thus, the OPIS is exempt from Class 
1E classification based on its installed location. 
 
Statements of Consideration from the Federal Register: 
The Federal Register Notice starting on 70FR17944, dated April 13, 1999, for incorporation of IEEE Std. 603-
1991 into 10 CFR 50.55a(h)(2), announced an amendment to NRC regulations. IEEE Std. 603–1991, is a 
national consensus standard for power, instrumentation, and control portions of safety systems in nuclear 
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power plants. The use of IEEE Std. 603–1991 was made mandatory for new nuclear power plants and 
design approvals or certifications and voluntary for existing nuclear power plants and design approvals. 
 
The statements of consideration for this rule change reiterate the fact that the scope of protection systems is 
limited to electric and mechanical devices and circuitry, from sensors to actuation device input terminals, 
involved in generating those signals associated with reactor trip and that, in the event of a serious reactor 
accident, actuate engineered safety features, such as containment isolation, core spray, safety injection, 
pressure reduction and air cleaning. 
 
Additionally, the NRC responded to significant comments on this rule change, including a reinforcement of 
the fact that current licensees may continue to satisfy NRC regulations by meeting the requirements stated in 
the edition or revision of IEEE Std. 279 in effect on the formal date of their application for a construction 
permit. Any deviation from this approach would constitute a backfit. 
 
Thus, OPIS designs are outside the scope of 10 CFR 50.55a(h)(2) protection systems because they: 
 

• do not sense or command features of the reactor trip system 
• do not generate signals or actuate engineered safety features. 

 
BTP PSB-1: 
BTPs represent guidelines intended to supplement the acceptance criteria established in NRC regulations, 
guidelines presented in RGs, and recommendations presented in applicable IEEE standards. As technical 
problems or questions of interpretation arise in the detailed reviews of plant designs, the NRC must 
determine an acceptable resolution for each such case to complete its review of a particular application. 
Where the same technical problem or question of interpretation arises in several cases, the NRC's 
determination on the point at issue is formalized in a BTP. The BTP is primarily an instruction to NRC 
reviewers that outlines an acceptable approach to the particular issue and ensures a uniform treatment of the 
issue by NRC reviewers. Unlike regulations and GDC, the approaches taken in the BTPs, like the 
approaches taken in RGs, are not mandatory, but do provide defined, acceptable, and immediate solutions to 
some of the technical problems and questions of interpretation that arise in the review process. 
 
BTP PSB-1 was written to address events at the Millstone Station and Arkansas Nuclear One, which 
revealed that there are potential adverse effects on Class 1E loads that can be caused by sustained low grid 
or transformer output voltage conditions when the Class 1E busses are connected to offsite power. BTP 
PSB-1 established an acceptable means of addressing these conditions through implementation of analytical 
techniques and a second level of undervoltage protection to protect Class 1E equipment. As discussed 
above, the OPC is a different type of failure and differs significantly from the technical problems described in 
any BTP, including BTP PSB-1. 
 
IEEE Std. 384-1974: 
IEEE Std. 384-1974, “IEEE Trial-Use Standard Criteria for Separation of Class IE Equipment and Circuits,” 
establishes the criteria for implementation of the independence requirements. IEEE Std. 384-1974 defines 
associated circuits as those Non-Class IE circuits that share power supplies, enclosures or raceways with 
Class IE circuits or are not physically separated from Class IE circuits by acceptable separation distance or 
barriers. Section 4.5, “Associated Circuits,” provides acceptable separation criteria for associated circuits. 
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Subsection (3) states that, "Preferred power supply circuits from the transmission network and those similar 
power supply circuits from the unit generator that become associated circuits solely by their connection to the 
Class 1E distribution system input terminals are exempt from the requirements of Section 4.5." 
 
Regulatory Summary: 
In summary, the design for an OPIS need not be considered part of the protection system described in 10 
CFR 50.55a(h)(2), IEEE Std. 279-1971, or IEEE Std. 603-1991 or be designed and constructed in 
accordance with Class 1E standards since: 
 

• An OPIS does not sense and command features of the reactor trip system. 
• An OPIS does not generate signals or actuate engineered safety features. 
• An OPIS does not provide power to any of the ESFAS actuation devices. 
• An OPIS is separate from the Class 1E degraded and loss of voltage protection systems. 
• An OPIS is located on connections to the station switchyard, switchyard transmission lines, or the 

transmission network which, as discussed in IEEE Std. 308-1974, are excluded from the Class 1E 
power systems. 

 
 
Typical OPIS Circuit Description 
 
The industry has developed various methods that have demonstrated through analyses, testing, and 
simulations, the capability to effectively detect the OPC. These OPIS circuits vary in specific detail but can 
generally be described as: 
 

• A Non-Class 1E sensor located on the Non-Class 1E transmission circuit that connects a transformer 
to the transmission system. 

• A Non-Class 1E microprocessor-based relay that utilizes custom protection logic that, upon detection 
of an OPC: 

o annunciates an alarm in the Main Control Room  
o isolates the faulted power circuit consistent with the performance criteria contained in the NEI 

OPC Initiative. 
 
An OPIS generally uses a highly reliable and well vetted microprocessor relay that is capable of accepting 
the custom programming necessary to execute the algorithms to detect an OPC on the offsite power source. 
This type of platform was chosen for the following reasons: 
 

• ability to accept custom programming 
• being well vetted and highly reliable (These platforms have many years of proven reliability in the bulk 

transmission system.) 
• include a feature to record fault data through a high speed data collection system 
• include comprehensive self-diagnostics that run continuously. 

 
OPIS application software is subjected to a comprehensive verification and validation (V&V) process 
comprised of five key elements: 
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• The detection algorithms are executed within the operating system of the platform. 
• The platform operating system of the selected device is developed under the vendor’s software 

quality assurance program to provide V&V commensurate with IEEE Std. 1012, “IEEE Standard for 
System and Software Validation and Verification,” Software Integrity Level 3 (SIL-3). 

• The detection algorithm with site specific settings is tested thoroughly through the use of appropriate 
analytical tools. 

• The analysis results are converted to site-specific algorithms and settings. As each relay is 
programmed with these site-specific parameters, they are subjected to rigorous acceptance testing 
consistent with software configuration control process. This testing includes the application of 
representative signals to the actual plant hardware. This protocol provides high confidence that the 
selected relay can detect a valid OPC and does not spuriously operate in the absence of an OPC. 

• The tested relays are installed into the plant and then subjected to monitoring periods adequate to 
confirm proper operation over a wide range of actual plant conditions. 

 
This V&V protocol provides a high degree of assurance that the detection algorithm, the relay operating 
system on which the algorithm operates, and the site specific configurations can reliably detect a valid OPC 
and will not generate spurious trips. 
 
OPIS designs include a control room diagnostic warning alarm to alert Main Control Room staff of platform 
malfunctions. The platform trip function, if used, is automatically blocked if a diagnostic alarm is activated. 
  
The inputs to the OPIS platform are from Non-Class 1E sensors located in the Non-Class 1E offsite power 
system that connects the transmission grid to the transformer that supplies the Class 1E ESF busses. The 
outputs of the OPIS provide various alarm and/or trip functions in the Non-Class 1E annunciator circuits and 
transformer isolation circuits. 
 
The OPIS is a highly reliable system utilizing highly reliable components consistent with existing transmission 
network, switchyard, transformer, and buss fault isolation schemes that are designed to detect a particular 
fault condition and isolate the faulted component. Since the OPIS is installed on the transmission grid side of 
the transformer, one system per transformer is necessary to cover plant busses rather than one OPIS per 
buss. This results in a relatively simple and reliable design that provides coverage for any buss supplied by 
the offsite source. 
 
 
OPIS Risk Assessment 
 
In order to demonstrate that there is little or no increase in risk from implementing an OPIS as a Non-Class 
1E circuit compared to a Class 1E circuit, Exelon provided an example risk assessment. While it is 
understood that the actual results may vary between nuclear generating stations, this analysis was done 
using Braidwood and Byron Stations as models to demonstrate there is minimal increase in core damage 
frequency. 
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From the Probabilistic Risk Assessment (PRA) perspective, the evaluation of whether the detection/actuation 
logic circuit is safety-related or non-safety-related is an insignificant risk contributor. This is because the PRA 
philosophy is to understand what is required for the function to be successful. 
 
Background: 
To understand the improvement in the risk profile, a simplistic evaluation of the risk impact of the condition 
was developed. This evaluation developed an initiating event frequency for loss-of-single-phase events 
based on nuclear industry events and built a simplified event tree to calculate the impact. In addition, an 
action was developed to account for the operator action needed to diagnose the condition, identify the 
appropriate action, and execute the action. For the base condition, an initial screening value of 0.1 was 
selected. Justification for a lower value may have been possible, given the successful diagnosis, 
identification and execution by the Byron Station operating crew on duty at the time of the event. Given that 
no procedural guidance existed and no simulator training on how this condition would manifest itself in plant 
indications (i.e., equipment response) had ever been considered, the higher value, as a bounding measure of 
human action is appropriate. 
 
For a base condition comparison, the risk impact developed was approximately 3E-06 per year. This equates 
to approximately 7.5% of the Braidwood and Byron PRA model base core damage frequency (CDF). 
 
OPIS Existing Configuration: 
After the event, standing orders for operators were put in place along with dedicated personnel to initiate 
actions to address the loss-of-single-phase events. A qualitative evaluation of those actions and a more 
quantitative evaluation of the impact on the human error probability (HEP) were developed. In the 
quantitative evaluation, the HEP was reduced to approximately 2E-02. This represents a factor of five 
reduction in the probability as compared to the base condition screening value. 
 
Using this refined value, the risk impact is reduced to approximately 6E-07 or approximately 1.5% of the 
Braidwood and Byron Stations’ base CDF. 
 
The industry is implementing corrective actions to address the loss-of-single-phase vulnerability through the 
design modification process. The instrumentation will alarm if a loss-of-single-phase condition is detected. 
The actuation logic piece of the installed equipment is expected to be functionally active after a monitoring 
period to confirm the installed detection equipment works as designed. 
 
At present, until the actuation logic is made active, the actions taken, in the form of a reliable alarm and 
directive procedures, have reduced the risk impact from this condition by 80% (i.e., as compared to the base 
condition impact). It should be noted that the dominant attribute of this risk impact is still the operator action. 
Operator training and awareness of the condition is still warranted. 
 
OPIS Planned Configuration: 
After the OPIS actuation logic is activated, the risk impact changes for the better. Under this configuration, 
both the detection / actuation equipment AND the operator action have to fail for the event to have a delta 
risk impact. Using the same HEP of 2E-02 as above and using the same value (i.e., 2E-02) for the bounding 
failure likelihood (i.e., anti-reliability) of the detection / actuation logic, the CDF impact is reduced to just over 
1E-08. This represents over a 99% reduction in the risk impact. It should be noted that a failure probability of 
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2E-02 is a significantly bounding value. Relays and related components in the current Braidwood and Byron 
Station PRA model have failure likelihoods on the order of E-03 to E-04. If these values are used, it results in 
a combined failure probability of E-05 to E-06, and reduces the risk impact by more than 99.9%. 
 
As long as the installed modification has a failure likelihood of 1E-03 or less, then the significance of the OPC 
is been reduced to an insignificant risk contributor. This statement is valid as long as the detection/actuation 
logic equipment is maintained to assure the reliability level discussed above and the operator training 
program continues to include the event discussion and simulator sessions showing the impact to equipment 
from the event. 
 
The loss-of-single-phase event is not explicitly modeled in the current PRA model of record. Adding it to the 
PRA would be expected to have the following effect under the different conditions presented above. 
 

Condition Failures Modeled Approximate Increase in CDF 
Pre-Event Operator action 3E-6 7.5% 
Current 
Configuration 

Alarm or operator action 6E-7 1.5% 

Planned 
Configuration 

Automatic actuation and operator backup 1E-8 0.03% 

 
Since implementing an automatic isolation feature results in an insignificant change in CDF, there is 
essentially no further risk reduction to be gained by increasing the reliability of the modification through 
additional Class 1E or Non-Class 1E equipment. 
 
 
Conclusion 
 
The Industry is now designing and implementing OPIS modifications (provisions) to minimize the probability 
of losing electric power from the alternate power system as a result of an OPC (i.e., a type of failure that was 
not initially considered in electric power system designs) in an offsite source. The OPIS will ensure the 
restoration of compliance with GDC 17 by initiating processes that maintain the safety function of each 
electric power system, assuming the other system is not functioning. 
 
Events like the Byron Station “loss of phase event” had not been previously postulated; therefore, there were 
no systems designed or installed to respond to such events. This new OPC vulnerability is a case of a design 
deficiency discovered by operating experience. The industry has undertaken the effort to resolve the 
previously unrecognized vulnerability in the transmission network (as discussed in 10 CFR 50, Appendix A, 
Definitions and Explanations and GDC 17). 
 
An OPIS is circuitry located on the offsite power electrical distribution system that does not directly interface 
with the plant’s safety-related protection systems. The OPIS accomplishes isolation similar to existing 
switchyard, transformer, and transmission network fault isolation circuits. OPIS circuitry typically utilizes logic 
such that a current imbalance detected on the supply to the offsite power transformer will cause the OPIS to 
generate a signal that will provide a loss of phase alarm and lockout the affected transformer(s); thus, 
establishing independence of the onsite power system. The resulting loss of voltage on busses downstream 
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of the transformer, including the Class 1E ESF busses, will be sensed by the Class 1E loss of voltage 
protection systems which will actuate to align alternate power to the busses, where appropriate. 
 
The OPIS should not be considered part of the protection system described in 10 CFR 50.55a(h)(2), IEEE 
Std. 279-1971, or IEEE Std. 603-1991, because: 
 

• It does not sense and command features of the reactor trip system. 
• It does not generate signals or actuate engineered safety features. 
• It does not provide power to any of the ESFAS actuation devices. 
• It is located on connections to the station switchyard, switchyard transmission lines, or the 

transmission network which, as discussed in IEEE Std. 308-1974, are excluded from the Class 1E 
power systems. 

• Precedence has already been established that excludes similar circuitry providing offsite power 
source protective functions such as main generator, transmission line, and transformer protective 
relaying 

 
An example PRA review demonstrates that operator actions and alarms have already significantly reduced 
the safety impact of an OPC event. Given the reliability of the detection and mitigation circuits adding 
additional equipment (i.e., Non-Class 1E or Class 1E) has minimal impact on the overall safety significance 
of this event. 
 
Non-Class 1E solutions such as the OPIS enable timely implementation and provide reliable functionality 
leading to reasonable assurance that structures, systems, and components that are safety-related and 
important-to-safety will function as designed. This solution ensures the isolation of the OPC from the Class 
1E busses, leads to independence of the Class 1E ESF power system, and allows the busses to be 
repowered by an alternate GDC 17 source in order to perform their designated safety functions.  
 
For licensees that are susceptible to the OPC, the OPIS will ensure the restoration of compliance with GDC 
17 by initiating processes that ensure a reliable electric power supply will be provided for all facility operating 
modes, including AOOs and Design Basis Accidents to permit safety functions and other vital functions to be 
performed, even in the event of a single failure. 


