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6. Duke Energy letter, Response to NRC Request for Additional Information (RAI)
Regarding License Amendment Request Proposing Changes to the Technical
Specifications 3.8.1 For McGuire Nuclear Station, dated December 3, 2018 (ADAMS
Accession No. ML18337A277).
Ladies and Gentlemen:
In Reference 1, as supplemented by References 2, 3, and 4, Duke Energy Carolinas, LLC
(Duke Energy) submitted a License Amendment Request (LAR) for Catawba Nuclear Station
(CNS), Units 1 and 2. The proposed change would extend the Completion Time for an
inoperable diesel generator in Technical Specification (TS) 3.8.1, “AC Sources - Operating” at
the station. The proposed change would also alter the AC power source operability
requirements for the Nuclear Service Water System (NSWS), Control Room Area Ventilation
System (CRAVS), Control Room Area Chilled Water System (CRACWS) and Auxiliary Building
Filtered Ventilation Exhaust System (ABFVES) (i.e., shared systems).
By correspondence dated January 9, 2019 (Reference 5), the Nuclear Regulatory Commission
(NRC) staff requested additional information from Duke Energy that is needed to complete the
LAR review.
Attachment 1 provides Duke Energy’s response to the NRC RAI. Attachment 2 contains
proposed markups of CNS TS 3.8.1, which supersede all previous submittals. Attachment 3
contains proposed markups of CNS TS 3.8.1 Bases, which supersede all previous submittals.
Attachment 4 provides the comprehensive list of regulatory commitments that are associated
with the LAR. Attachments 5 and 6 contain proposed markups of the CNS Renewed Facility
Operating License (FOL) for Units 1 and 2, respectively. Commitment numbers 4 and 10 have
been added to the CNS FOL markups as proposed license conditions. The proposed CNS TS
3.7.8 Bases provided in the October 8, 2018 letter (Reference 4) are still valid. The proposed
CNS TS Bases 3.8.2, 3.7.10, 3.7.11, and 3.7.12 provided in the May 2, 2017 letter (Reference
1) are also still valid.
Attachment 7 provides a supplement to the McGuire Nuclear Station (MNS), Units 1 and 2 letter
in reference 6. The Attachment 7 supplement provides proposed markups of the MNS
Renewed Facility Operating License (FOL) for both units, a comprehensive list of MNS
regulatory commitments that are associated with the LAR, and additional information regarding
PRA model changes and ESPS diesel generator (DG) failure rates. Commitment Numbers 4
and 10 have been added to the MNS FOL markups as proposed license conditions. Attachment
8 contains proposed markups of the MNS TS 3.8.1 Bases, which supersedes all previous
submittals.
The conclusions of the original No Significant Hazards Consideration and Environmental
Consideration in the original LAR are unaffected by this RAI response.
In accordance with 10 CFR 50.91, Duke Energy is notifying the states of North Carolina and
South Carolina of this LAR by transmitting a copy of this letter and attachments to the
designated state official. Should you have any questions concerning this letter, or require
additional information, please contact Art Zaremba, Manager – Nuclear Fleet Licensing, at 980373-2062.

U.S. Nuclear Regulatory Commission
RA-19-0004
I ~la re under penalty of J)erjury that the foreg
oing is true and correct. Executed on
o..rc.h, "?,
'

cl_61C\,

.

Sincerely,

Steve Snider
Vice President, Nuclear Engineering
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Attachment 1
Response to NRC Request for Additional Information
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NRC Request for Additional Information:
By letter dated May 2, 2017 (Agencywide Documents Access management System (ADAMS)
Accession No. ML17122A116), as supplemented by letters dated July 20, 2017 (ADAMS
Accession No. ML 17201Q132), November 21, 2017 (ADAMS ML17325A588), and October 8,
2018 (ADAMS Accession No. ML18281A010), Duke Energy Carolinas, LLC (Duke Energy, the
licensee), requested an amendment to Renewed License Nos. NPF-35 and NPF-52 for
Catawba Nuclear Station (Catawba), Units 1 and 2. The proposed amendment would revise the
Catawba Technical Specifications (TS) 3.8.1, “AC [Alternating Current] Sources – Operating,” to
allow the extension of the Completion Time (CT) for an inoperable diesel generator (DG) from
72 hours to 14 days, and to ensure that at least one train of shared components has an
operable emergency power supply. The proposed changes to TS 3.8.1 in the October 8, 2018
letter superseded the proposed TS 3.8.1 changes in all other letters.
The proposed TS changes in the October 8, 2018 letter would revise Catawba TS 3.8.1 by
adding 1) new LCOs for the opposite unit AC power sources to supply power for the required
shared systems; 2) new Required Actions (RAs) and CTs associated with Condition B
(inoperable DG); and 3) new Conditions and associated RAs and CTs to address new the LCOs
for shared systems. To support the 14-day extended CT request, Catawba will add a
supplemental AC power source (i.e., two supplemental diesel generators (SDGs) per station)
with the capability to power any emergency bus. The SDGs will have the capacity to bring the
affected unit to cold shutdown. The supplemental AC power source will be referred to as the
Emergency Supplemental Power Source (ESPS).
The LAR for Catawba, Units 1 and 2, dated May 2, 2017, states that the proposed change to the
TS completion time (CT) has been developed using the risk-informed processes described in
Regulatory Guide (RG) 1.174, Revision 2, “An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis"
ADAMS Accession No. ML100910006), and RG 1.177, Revision 1, “An Approach for PlantSpecific, Risk-Informed Decisionmaking: Technical Specifications” (ADAMS Accession No.
ML100910008). Based on Section 2.3.1 of RG 1.177, the technical adequacy of the probabilistic
risk assessment (PRA) must be compatible with the safety implications of the TS change being
requested and the role that the PRA plays in justifying that change. The RG 1.177 endorses the
guidance provided in RG 1.200, Revision 2, "An Approach for Determining the Technical
Adequacy of PRA Results for Risk-Informed Activities” (ADAMS Accession No. ML090410014),
on PRA technical adequacy. The RG 1.200 describes a peer review process utilizing American
Society of Mechanical Engineers/American Nuclear Society (ASME/ANS) PRA standard RA-Sa2009, "Standard for Level 1/Large Early Release Frequency Probabilistic Risk Assessment for
Nuclear Power Plant Applications, Addendum A to RA-S-2008," as one acceptable approach for
determining the technical adequacy of the PRA once acceptable consensus approaches or
models have been established for evaluations that could influence the regulatory decision.
The NRC staff conducted an audit at Duke Energy offices in Charlotte, North Carolina from May
8 – 10, 2018 (ADAMS Accession No. ML18249A046). The Duke Energy staff was provided a
set of audit questions that were discussed during the audit. NRC staff provided a verbal brief to
Duke Energy at the end of the audit about what changes it intended to make to audit questions
to develop requests for additional information (RAIs). Subsequent to the audit, Duke Energy
submitted an LAR supplement, the October 8, 2018, addressing a majority of the Catawba,
Units 1 and 2, audit questions. The NRC staff reviewed the material provided in the October 8,
2018 letter and determine that the supplemental information did not address all of the concerns
raised during the audit.
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Regulatory Requirements
The NRC’s regulatory requirements related to the content of the TS are contained in
Title 10 of the Code of Federal Regulations (10 CFR) at 10 CFR 50.36. For Limiting Conditions
of Operation at 10 CFR 50.36(c)(2)(i), “Limiting conditions for operation are the lowest functional
capability or performance levels of equipment required for safe operation of the facility. When a
limiting condition for operation of a nuclear reactor is not met, the licensee shall shut down the
reactor or follow any remedial action permitted by the technical specifications until the condition
can be met,” (emphasis added).
Applicable regulatory guidance for Catawba, Units 1 and 2, is contained in: 1. Standard
Technical Specifications for Westinghouse Plants, NUREG-1431, Revision 4 (STS, ADAMS
Accession Number ML12100A222), and 2. Final Policy Statement (FPS) on Technical
Specifications Improvements for Nuclear Power Reactors (FPS, 58 FR 39132).
10 CFR, Appendix A of Part 50, General Design Criterion (GDC) 17, “Electric Power Systems,”
requires, in part, that an onsite electric power system and an offsite electric power system be
provided to permit functioning of structures, systems, and components important to safety. The
safety function for each system (assuming the other system is not functioning) shall be 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 and (2) the core is cooled and containment
integrity and other vital functions are maintained in the event of postulated accidents. The onsite
electric power supplies shall have sufficient independence, redundancy, and testability to
perform their safety functions assuming a single failure.
The NRC staff also considered the following guidance document to evaluate the LAR:
Branch Technical Position (BTP) 8-8, "Onsite (Emergency Diesel Generators) and Offsite Power
Sources Allowed Outage Time Extensions," was developed to provide guidance to the NRC
staff for reviewing license amendment requests for Allowed Outage Time (AOT) or CT
extensions for the onsite and offsite power AC sources to perform online maintenance of the
power sources. In the May 2, 2017 letter, the licensee stated that the LAR provides a
deterministic technical justification for extending the CTs and has been developed using the
guidelines established in NUREG-0800, Branch Technical Position (BTP) 8-8.
Regulatory Guide (RG) 1.93, “Availability of Electric Power Sources,” Revision 1, which provides
guidelines that the NRC staff considers acceptable when the number of available electric power
sources are less than the number of sources required by the limiting conditions for operation
(LCOs) for a facility.
In order to complete its review, the NRC staff requests the following additional information.
Please provide your response to the following requests for additional information (RAIs) within
30 days of the date of this correspondence.
RAI-1 – Safe Shutdown Facility Credit for High Winds
Section 4.2 of RG 1.200 states that the LAR should include, “[a] discussion of the resolution
of the peer review findings and observations that are applicable to the parts of the PRA
required for the application. This [discussion] should take the following forms:
• A discussion of how the PRA model has been changed
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• A justification in the form of a sensitivity study that demonstrates the accident
sequences or contributors significant to the application decision were not
adversely impacted (remained the same) by the particular issue.”
Attachment 8, “PRA Peer Review Findings and Resolutions,” of the LAR provides PRA
peer review facts and observations (F&Os) and dispositions for the Catawba PRAs.
Catawba F&O WPR-C3-01 addresses questions about eight model assumptions used in
the high winds PRA. The disposition in the LAR for this F&O stated that four assumptions
were removed from the analysis and the other four were “revised and enhanced.” During
the May 2018 audit, given that modeling assumptions can have a significant impact on core
damage frequency (CDF) and large early release frequency (LERF) results, the staff
requested further information about how the assumptions were revised and justification that
the revisions resolved the F&O.
The October 8, 2018 supplement, in response to audit Question 01.b, describes how the
four remaining assumptions were revised to address the F&O. Regarding “Assumption 1 in
Appendix A Section B.1 (Revision 0)” concerning Standby Shutdown Facility (SSF)
accessibility following high wind events, the October 8, 2018 supplement states that the
assumption in Revision 0 (i.e., straight line or tornado wind conditions will not prevent
access to the SSF after one hour) “was enhanced to explain that the duration of the high
wind events is expected to be less than one hour, that multiple travel pathways are
available for the operators to take to the SSF, and debris from F1 wind events are not
expected to block access to the SSF.” In contrast, the response to audit Question 14.d
states, “[m]inimal credit is given in the high winds case for the SSF due to operator action
feasibility.” Based on these statements, it is unclear to the NRC staff how SSF is credited,
including SSF accessibility, in the high winds PRA model used for this application and the
basis for the assumed credit. Also, it is unclear whether the treatment of SSF accessibility
in the high winds PRA could potentially challenge the risk acceptance guidelines (i.e., key
source of uncertainty and assumption in accordance with NUREG-1855, Revision 1).
Considering the observations above, the NRC staff requests the following additional
information:
a)

Provide clarification of the assumptions and associated bases for the accessibility to
and credit for the SSF for all high winds events (i.e., F1 and higher high winds initiated
events for straight winds, hurricanes, and tornados).

b)

The treatment of SSF accessibility during high wind events is a source of model
uncertainty. Provide qualitative or quantitative justification for why this source of
model uncertainty does not change the conclusions of the LAR (e.g., provide
description and results of an aggregate sensitivity study in accordance with
NUREG-1855, Revision 1; or identify compensatory measures that will be
implemented to reduce the risk and provide an assessment of the risk impact of
these measures).

Duke Energy RAI-1 Response
a)

The credit for the SSF is extended to F1 and F2 straight-line wind and tornado high
wind-initiated events only if an EDG run failure occurs after one hour of successful EDG
operation. No credit is taken for the SSF in hurricane events. No credit is taken for the
SSF in straight line wind or tornado events higher than F2. Because the SSF is credited
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only in sequences with an initial success of an EDG, all of the SSF PRA functionality is
credited, including prevention of a reactor coolant pump seal LOCA (RCPSL). The
bases for this assumption is that high wind events are expected to be less than one
hour, multiple travel pathways are available for the operators to take to get to the SSF,
and debris from F1 and F2 wind events are not expected to block access to the SSF.
Thus, SSF accessibility in F1 and F2 windspeeds is not a significant source of
uncertainty.
b)

An additional sensitivity study was not performed and the current treatment of the SSF
accessibility does not change the conclusions of the LAR. The SSF is located in an
open area, such that there are multiple pathways from the control room to the SSF. The
yard is kept free from debris and storm preparations involve tying down equipment.
Additionally, work control monitors the weather forecasts while scheduling maintenance.
As described in Commitment 1 (Attachment 4), extended EDG maintenance will not be
scheduled if high wind weather is anticipated. As described in section 7.2.3.3 of
NUREG-1855 Rev.1, a conservative bias is used in this analysis for crediting the SSF
during a high wind initiating event. A conservative assumption is that credit for the SSF
is available only for F1 and F2 high wind-initiated events, straight-line winds and
tornadoes, after the first hour of the initiating event. This conservative assumption leads
to a higher risk estimate than if a more realistic assumption was adopted.

RAI-2 – ESPS High Wind Fragility Determination
The LAR states that Emergency Supplemental Power Source (ESPS) is intended to be the
backup power supply for the 4160 volt bus whose emergency diesel generator (EDG) is
removed from service and that, by design, the ESPS diesel generators (DGs) can also be
readily connected to any of the four 4160 volt busses. The cutset and importance results
provided in LAR Tables 7-31 through 7-36 show that crediting the ESPS for high wind
events is risk important. Because of the risk importance of the ESPS and that the PRA
modeling of the ESPS has not undergone an independent peer review, the NRC staff
requires additional information about the modeling of the ESPS. Address the following:
a)

The LAR states in Section 3.5.1, in relation to the Catawba ESPS system
description, “[a]ll three weather enclosures (along with separately mounted
components) will be designed to meet commercial International Building Code (IBC)
and ASCE 7-10 criteria, including rain, snow, seismic and wind loading up to 130
mph gusts.” Discuss how ESPS is credited for each of the high wind categories and
provide justification for this credit. Specifically justify the credit for high wind
category F2-2 considering the design wind loading of 130 mph.

b)

Section 6.1.5.4 of the LAR states that, “conservative straight line, and tornado specific,
wind pressure fragilities were developed for the ESPS.” It provides further
clarification in that, “the wind missile fragility values used for ESPS were those
developed in the high winds PRA for the Main / Auxiliary transformers. This was
based on the fact that these transformers are relatively large, outdoor, electrical
equipment, similar to the ESPS system.” Provide a more detailed justification that
the use of main / auxiliary transformer fragilities is appropriate for the ESPS
enclosures. Include in this discussion a description of additional SSCs or features
(e.g., concrete walls) that provide additional wind pressure and missile protection to
the transformers and the equivalency of these features to those being provided for
the ESPS enclosures.
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c)

The SSF and ESPS wind structure failure rates provided in Tables 7-31 through 736 of the LAR appear to demonstrate the ESPS structure is more robust than the
SSF structure and are modeled somewhat differently. Table 7-35 of the LAR
identifies two different failure probabilities for the ESPS for high wind interval 3-1
(i.e., basic events JESPS_HWP_31, “Wind Pressure Failure of ESPS due to High
Wind Interval F3-1,” with a probability of 2.41E-01, and JESPS_HWT_31, “Wind
Pressure Failure of ESPS due to Tornado Interval F3-1,” with a probability of 6.73E01). For the SSF structure, however, the wind pressure failure probabilities in
Tables 7-31 through 7-36 appear to be the same for straight winds, hurricane, and
tornado events for the same high wind category. Provide justification for the
different modelling approaches for the ESPS and the SSF. Specifically address the
basis for using different failure probabilities for the same ESPS structure and wind
category (e.g., JESPS_HWP_31 and JESPS_HWT_31) and the reason the SSF
high wind failure rates appear to not make this distinction. Also, discuss the
significance of these different modeling approaches.

d)

If the response to this RAI results in a change to the high winds PRA model, use the
high winds PRA model that incorporates the appropriate and consistent treatment of
SSF and ESPS structural failure in the aggregate analysis requested in RAI-13.

Duke Energy RAI-2.a Response
The fragility of the ESPS system was assumed to be limited by the failure of the enclosures as
their failure would be required before exposing the ESPS equipment to the high winds. The
fragility was estimated by using the specified design wind speed and then removing the
conservatism due to the safety factors following the guidance of EPRI 3002003107. “High-Wind
Risk Assessment Guidelines.” The fragilities based on the wind intervals are:

Straight Winds - Discretized Failure Probabilities for Ten Wind Speed Intervals for CNS
Wind Speed
Interval

Lower Wind
Speed
(MPH)

Upper Wind
Speed
(MPH)

Representative
Wind Speed By
Arithmetic Mean
(MPH)

Interval Fragility
for Representative
Wind Speed

F1-1

73

85

79

1.40E-11

F1-2

85

98

92

2.03E-08

F1-3

98

112

105

5.57E-06

F2-1

112

126

119

3.40E-04

F2-2

126

141

134

6.51E-03

F2-3

141

157

149

5.38E-02

F3-1

157

177

167

2.41E-01

F3-2

177

206

192

6.51E-01

F4

206

260

233

9.74E-01

F5

260

320

290

1.00E+00

Error
Factor
(EF)
1.23
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Tornado - Discretized Failure Probabilities for Ten Wind Speed Intervals for CNS
Wind
Speed
Interval

Lower Wind
Speed
(MPH)

Upper Wind
Speed
(MPH)

F1-1

73

85

Representative
Wind Speed By
Arithmetic Mean
(MPH)
79

F1-2

85

98

92

1.05E-04

F1-3

98

112

105

2.93E-03

F2-1

112

126

119

2.93E-02

F2-2

126

141

134

1.36E-01

F2-3

141

157

149

3.67E-01

F3-1

157

177

167

6.73E-01

F3-2

177

206

192

9.18E-01

F4

206

260

233

9.97E-01

F5

260

320

290

1.00E+00

Interval Fragility
for Representative
Wind Speed
1.17E-06

Error
Factor
(EF)
1.27

Therefore, the use of the representative fragilities across the entire high wind hazard curve
(including for high wind category F2-2 and greater) for ESPS is acceptable and is in alignment
with the high wind PRA used for the evaluation.
This information was provided as part of one of the calculations provided for the onsite audit.
(Reference Appendix L of calculation CNC-1535.00-00-0218.) The failure of the ESPS system
also includes the fragility of the Turbine building to account for electrical distribution equipment
required for the ESPS system to supply a Safety Bus. Also note that the missile fragility
contribution for ESPS is applied separately and not included in the previous two tables.
Duke Energy RAI-2.b Response
For Catawba, the ESPS wind missile fragility values are assumed to be the same as those
applied for the McGuire Main / Auxiliary Transformers. This is an appropriate approximation
since, as stated, the transformers are relatively large, outdoor, electrical equipment like the
ESPS system and have one of the largest fragilities of the components included in the high
winds PRA. Using these fragility values is more conservative because the McGuire Main /
Auxiliary Transformers group is spatially more-open and is not surrounded by concrete walls.
Additionally, since this treatment is an approximation, it provides the benefit of consistency
between sites. No concrete walls are modeled in the near vicinity of the Main / Auxiliary
Transformers group that was used as the representative ESPS wind missile fragility values.
Given the proximity to the Turbine Building, the ESPS is expected to see a similar missile field
as for the Main / Auxiliary Transformers. Additionally, the ESPS design includes weather
enclosures which would potentially afford some protection from the missile field and the ESPS
cables will be routed to the Turbine Building via trenches rather than exposed as is the case
with the Main / Auxiliary Transformers (considered the primary vulnerability for transformers).
The ESPS high wind pressure fragilities were developed separately and do not rely on the
McGuire Main / Auxiliary Transformer fragility values.
The assumption of using the McGuire Main / Auxiliary Transformer missile fragility values is
conservative and bounding for the Catawba ESPS.
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Duke Energy RAI-2.c Response
The ESPS high wind fragilities are based only on the required design limits on the weather
enclosure and applied as separate factors. The fragilities of the SSF system are based only on
the structure housing the equipment and combined into a single fragility for each of the wind
hazard intervals. The fragility of the SSF structure is based on the weighted average of various
failure modes identified as part of the evaluation of the existing structure and include separate
factors for the frame, roof and wall structural elements as well as the louvers. The results of the
minor difference in the application of the fragilities are functionally equivalent. The difference
between the HWP and HWT fragilities is that tornado loads include a delta pressure due the
hazard in addition to the Bernoulli effect lift and drag pressures due to air flowing around and
over the structure.
Duke Energy RAI-2.d Response
Because the high winds PRA model has been revised to incorporate the Rev. 4 internal
events PRA model, the quantification results have been updated and are incorporated in the
response to RAI-13. Since the fragilities in the high wind speeds are approaching unity which
results in issues with the min-cut upper bound assumption inherent in the CAFTA cutset
solution, the fragilities F3 and above are set to true for the ESPS during quantification.
RAI-3 – Modeling Alternative Alignments
The LAR for Catawba, dated May 2, 2017, states that the proposed change to the TS CT
has been developed using the risk-informed processes described in RG 1.174, Revision 2,
and RG 1.177, Revision 1. Based on Section 2.3.1 of RG 1.177, the technical adequacy of
the PRA must be compatible with the safety implications of the TS change being requested
and the role that the PRA plays in justifying that change. RG 1.177 endorses the guidance
provided in RG 1.200, Revision 2, on PRA technical adequacy. The RG 1.200 describes a
peer review process utilizing ASME/ANS PRA standard RA-Sa-2009 as one acceptable
approach for determining the technical adequacy of the PRA once acceptable consensus
approaches or models have been established for evaluations that could influence the
regulatory decision. The PRA standard Supporting Requirement (SR) SY-A5 requires that
both the normal and alternate alignments be modelled to the extent needed for core
damage frequency (CDF) and large early release frequency (LERF) determination.
Based on the review of the LAR, as supplemented, the following provides NRC staff’s
observations on modeling alternate alignments and asymmetries for this application:
y

Section 6.1.4.2 of the LAR states that the Catawba internal events model consists of
separate models for each unit and accounts for multiple trains, whereas the internal
flooding, high winds, and fire models are single unit that generally assumes Train-A
operating.

y

NRC staff notes, based on the incremental conditional core damage probability
(ICCDP) and incremental conditional large early release probability (ICLERP) risk
results reported in LAR Attachment 6, that even small changes in the PRA modeling
need to reflect either asymmetries or the most limiting alignment that could
potentially impact the conclusions of the LAR. It is not clear to NRC staff that the
most limiting configurations (i.e., alignments) are always modeled in the PRAs from
the point of calculating ICCDP and ICLERP. Because the LAR indicates that the
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ICCDP and ICLERP for the proposed TS change meet the risk acceptance
guidelines in RG 1.177 by a small margin, uncertainty in modeling assumptions
could impact the conclusions of the application.
y

Tables 6-3, 6-4, 6-26 through 6-33, and 6-38 through 6-45 of the LAR show that for
each unit the same base case CDF and LERF values were used for both plant
operating alignments (i.e., ESPS aligned to Train A bus, ESPS aligned to Train B
bus) for internal events; whereas, the CDF and LERF values for the CT case (as
well as for the non-CT case) are different between plant operating alignments. The
15&VWDIIQRWHVWKDWWKH,&&'3,&/(53ǻ&')DQGǻ/(5)FDOFXODWLRQVVKRXOG
use the same alignment for all the calculated cases (i.e., base, CT, and non-CT).

y

During the May 2018 audit, the NRC staff identified concerns about not including
alternate alignments in the internal flood, high winds, and fire PRA models. NRC
staff notes that the internal events results provided in Tables 6-26 through 6-33, and
6-38 through 6-45 of the LAR indicate differences of up to 23 percent for different
train alignments. Given that the internal events PRA model provides the underlying
basis for the internal flood, high winds, and fire models, issues associated with
modelling asymmetries in these PRAs could significantly impact the application.
To address the observations above, the NRC staff requests the following additional
information:
a)

Provide updated risNUHVXOWV LH,&&'3,&/(53ǻ&')DQGǻ/(5)IRULQWHUQDO
events, internal flooding, high winds, and fire PRA) for the most limiting
configuration (based on ICCDP/ICLERP and using the same plant operating
alignment for the base case, CT case, and non-CT case) that aggregate the PRA
updates requested in RAI-13.

b)

Provide justification that the plant operating alignment(s) used for the internal
events, internal flooding, high winds, and fire PRA models in part (a) is the most
limiting configuration in terms of calculating the ICCDP and ICLERP for the EDG
CT.

Duke Energy RAI-3.a Response
Duke Energy provides updated risk results below in Tables 2 through 7 (i.e., ICCDP, ICLERP,
ǻ&')DQGǻ/(5)IRULQWHUQDOHYHQWVLQWHUQDOIORRGLQJ, high winds, and fire PRA) for the most
limiting configuration (based on ICCDP/ICLERP and using the same plant operating alignment
for the base case, CT case, and non-CT case) that aggregate the PRA updates requested in
RAI-13. The internal events and high winds PRA model revisions used to provide the updated
risk results model both Train-A and Train-B equipment in either the running or standby mode of
operation using split fractions. The internal flooding and fire models assume Train A is the
running train and Train B is in standby (NOTE: the internal events model used to support the
original LAR dated May 2, 2017 previously assumed Train A is the running train and Train B is
in standby). Table 1 summarizes the alignments for the various hazard groups as follows and
should be considered when reviewing the updated risk results of Tables 2 through 7:
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Hazard
Internal Events
High Winds
Internal Flooding
Fire

Table 1
Alignments in Catawba PRA Hazard Models
Train A
Train B
Modeled with split fractions
as being either the running
or standby train

Modeled with split fractions
as being either the running
or standby train

Modeled as the running
train

Modeled as the standby
train

In addition to the alignments in Table 1 above, industry generic station blackout (SBO) failure rates were
used in the PRA models that provide these updated risk results. Finally, point-estimate values were
calculated and ACUBE was run on the associated cutsets to improve the accuracy of the Boolean
quantification.

Table 2
RG 1.177 ICCDP Summary, ESPS to Train 2A
Hazard
14 Day CT
Base
Multiplier
5.20E-06
3.95E-06
Internal Events
14/365
2.03E-05
1.66E-05
Internal Flooding
14/365
2.02E-05
5.60E-06
High Winds
14/365
2.85E-05
2.27E-05
Fire (limiting Unit)
14/365
Sum =
Table 3
RG 1.177 ICLERP Summary, ESPS to Train 1A
Hazard
14 Day CT
Base
Multiplier
2.95E-07
2.03E-07
Internal Events
14/365
2.99E-07
4.46E-08
Internal Flooding
14/365
1.88E-06
7.18E-07
High Winds
14/365
2.05E-06
1.54E-06
Fire (limiting Unit)
14/365
Sum =

ICCDP
4.79E-08
1.42E-07
5.60E-07
2.22E-07
9.72E-07

ICLERP
3.53E-09
9.76E-09
4.46E-08
1.96E-08
7.74E-08

Table 4
351 Day ICCDP Risk Contribution Summary, ESPS to Train 2A
Hazard
ESPS credit
Base
Multiplier
ICCDP
3.27E-06
3.95E-06
-6.54E-07*
Internal Events
351/365
1.66E-05
1.66E-05
0.00E+00
Internal Flooding
351/365
2.40E-06
5.60E-06
-3.08E-06*
High Winds
351/365
2.24E-05
2.27E-05
-2.88E-07*
Fire (limiting Unit)
351/365
Sum = -4.02E-06*
*ICCDP is negative since ESPS adds an additional power source to the base case
model.
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Table 5
351 Day ICLERP Risk Contribution Summary, ESPS to Train 1A
Hazard
ESPS credit
Base
Multiplier
ICLERP
1.36E-07
2.03E-07
-6.44E-08
Internal Events
351/365
4.46E-08
4.46E-08
0.00E+00
Internal Flooding
351/365
1.54E-07
7.18E-07
-5.42E-07
High Winds
351/365
1.50E-06
1.54E-06
-3.85E-08
Fire (limiting Unit)
351/365
Sum = -6.45E-07
*ICLERP is negative since ESPS adds an additional power source to the base case
model.
Table 6
ǻCDF For Entire Change, ESPS to Train 2A
Hazard
14 Day CT
351 Day
CDF
4.79E-08
-6.54E-07
-6.06E-07
Internal Events
2.03E-05
0.00E+00
1.42E-07
Internal Flooding
2.02E-05
-3.08E-06
-2.52E-06
High Winds
2.85E-05
-2.88E-07
-6.60E-08
Fire (limiting Unit)
Sum = -3.05E-06
Table 7
ǻLERF For Entire Change, ESPS to Train 1A
Hazard
14 Day CT
351 Day
LERF
3.53E-09
-6.44E-08
-6.09E-08
Internal Events
2.99E-07
0.00E+00
9.76E-09
Internal Flooding
1.88E-06
-5.42E-07
-4.98E-07
High Winds
2.05E-06
-3.85E-08
-1.89E-08
Fire (limiting Unit)
Sum = -5.68E-07
Duke Energy RAI-3.b Response
ICCDP and ICLERP for the EDG CT were calculated for ESPS aligned to Trains 1A, 2A, 1B,
and 2B using the internal events, internal flooding, high winds, and fire PRA models. The
alignment that resulted in the highest ICCDP is reported in the response to part (a). Similarly,
the alignment that resulted in the highest ICLERP is reported in the response to part (a).
RAI-4 - Basic Event Failure Rate Anomalies Common Cause Failure
Section 5, “Quality Assurance,” of RG 1.174, Revision 2, states, “[w]hen a risk assessment
of the plant is used to provide insights into the decisionmaking process, the PRA is to have
been subject to quality control.”
NRC staff noted in LAR Attachment 7, “PRA Quantification Data Tables,” which provides a
listing of basic events and their corresponding probabilities, some apparent anomalies exist
that could impact the LAR. In the October 8, 2018 supplement in response to audit
Question 05.a, it states that EDG failure rates were updated; however, it is unclear to the
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NRC staff whether the common cause failure (CCF) probabilities were also updated.
a)

Confirm that the CCF probabilities associated with EDG failures were updated in
response to audit Question 05.a.

b)

Alternatively, if CCF probabilities were not updated, incorporate the appropriate
CCF probabilities for the diesel generators into the PRA models used for this LAR
that aggregate the PRA updates requested in RAI-13.

Duke Energy RAI-4 Response
a)

The common cause failure probabilities were not updated in response to the October 8,
2018 supplement audit question 05.a.

b)

The RAI-13 response contains the aggregated results with CCF probabilities using the
updated internal events model failure rates and CCF parameter estimations for
Emergency Diesel Generators from US NRC “CCF Parameter Estimations, 2015
Update.”

RAI-5 – Seismic Analysis Contribution to the Application
Section 2.3.2 of RG 1.177, Revision 1, states, “[t]he scope of the analysis should include all
hazard groups (i.e., internal events, internal flood, internal fires, seismic events, high winds,
transportation events, and other external hazards) unless it can be shown that the
contribution from specific hazard groups does not affect the decision.”
The October 8, 2018 supplement, in response to audit Question 08.a, presents an
approach for determining the bounding seismic CDF and LERF increase for the impact of
the 14-day EDG outage. As part of the approach, the seismic hazard was divided into six
hazard bins and a mean frequency of exceedance was determined for each seismic bin. It
appears that these bin frequencies were then combined with conditional core damage
probabilities (CCDPs) estimated by using the CCDP resulting from an internal events PRA
loss of offsite power (LOOP) initiating event. The response states that seismic events are
assumed to result in a LOOP event or to be low enough in magnitude to be subsumed as
an internal event. It is not clear to NRC staff that this approach of using internal event
CCDPs as a surrogate for seismic event CCDPs produces bounding seismic risk estimates
for several reasons. Of primary concern, is that this approach does not account for
seismically-induced SSC failures including those that could coincide with the unavailability
of an EDG producing potentially significant seismic risk contributions. Also, the response
states that human error probabilities (HEPs) are not adjusted to account for seismic
scenario specific conditions. NRC staff acknowledges that at a certain magnitude (seismic
bin), the fragility of the EDGs may be 100% correlated if they are located on the same
elevation and location. In this case, all EDGs either fail or are successful for a given
seismic bin, and if all EDGs fail then it is irrelevant whether an EDG is unavailable for test
or maintenance. However, for seismic bins in which all EDGS are successful, then the
unavailable EDG could coincide with a seismically-induced failure of a non-EDG SSC that
produces a significant seismic risk contribution. Considering these observations:
a)

Provide justification (e.g., describe and provide the results of an appropriate
sensitivity study) that the seismic risk impacts produced by the analysis provided in
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the October 8, 2018 supplement are bounding. As part of this justification, address
how the risk contribution of seismic-induced SSC failures and seismic-impacted
HFEs are considered
b)

Alternatively, appropriately update the bounding analysis and provide the revised
seismic risk estimates with the new PRA results generated in response to RAI-13.

Duke Energy RAI-5.a Response
The October 8, 2018 supplement provided a bounding seismic incremental CCDP of 1.87E-07 for
the 14-day CT. The following analyses provide justification that the value provided can be
considered as bounding.
For the analysis presented in this revised response, the seismic contribution to risk is addressed
via two methodologies: 1) Use of the IPEEE seismic analysis and, 2) Use of a “seismic penalty”.
Both approaches offer reasonable results and support the original bounding value.
1) Use of the IPEEE Analysis The Catawba seismic CDF (SCDF) provided in response to the Individual Plant Examination
for External Events (IPEEE) is 1.6E-05 / yr. (Ref. 1). This is an appropriate bounding value for
several reasons given below.
x

Figure 1 below shows a comparison of the new GMRS to SSE acceleration response
spectra (Ref. 2). From that figure, the design basis SSE exceeds the GMRS below 5.5
Hz, and the GMRS begins to exceed the Catawba SSE above 5.5 Hz. The peak
acceleration of the new GMRS is 0.75g at 30 Hz. Ground motions at levels up to 2 times
the SSE are expected to produce only a small probability of failure for safety-related SSCs
due to conservative design practices. In the high frequency range greater than 10 Hz,
structural displacements are small and are considered non-damaging. Thus, the seismic
hazard used in the IPEEE evaluation is considered to be conservative in the lower
frequency ranges.

x

The IPEEE SCDF includes failures from relay chatter events. These types of events are
found to occur typically in the high spectral frequency range. In 2017, Catawba performed
a High Frequency Confirmation evaluation in response to the NRC's 50.54(f) letter using
the methods in EPRI Report 3002004396 (Ref. 6). This evaluation (Refs. 4 and 5)
identified over 300 components requiring additional assessment, 66 of which were
determined to be outliers. These were subsequently resolved by operator action within
existing plant procedures. Including the effects of relay chatter in the IPEEE (with a
recovery probability of 0.1) is thus considered a conservative measure in the analysis.
Based on its review of the high frequency confirmation report, the NRC staff concluded
that the licensee appropriately implemented the high frequency confirmation guidance
and identified and evaluated the high frequency seismic capacity of certain key installed
plant equipment to ensure critical functions will be maintained following a seismic event
up to the GMRS described in Catawba's Seismic Hazard and Screening Report (Ref. 7).

x

The IPEEE SCDF does not consider mitigating strategies for accident sequences
involving a total loss of power (which are the predominant makeup of the IPEEE cutsets).
Such sequences would now be addressed using Catawba’s implementation of FLEX
Order EA-12-049 requiring the licensee to develop, implement and maintain guidance
and strategies to maintain or restore core cooling (Ref. 3).
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•

The IPEEE SCOF does not include the redundancy that would now be provided using
ESPS. The ESPS diesel would likely be available and functional for station blackout
events.

•

The IPEEE SCOF does not include the Standby Shutdown Facility (SSF) which would be
helpful with the mitigation of Station Blackout events by providing alternate RCP seal
cooling, primary makeup, and instrumentation and controls to support longer term
operation of the turbine-driven auxiliary feedwater pump. The SSF structure was initially
screened out of the IPEEE due to its relatively low seismic capacity, as first reported in
Catawba's IPE submittal (Ref. 8) . However, it is expected the SSF would be available for
earthquakes occurring in the lower frequency ranges.

•

The IPEEE included random failures of SSCs. The EOG random failure values used in
the current Catawba model of record (MOR) are approximately a factor of 3 lower than
those used in the IPEEE due to improvements in equipment reliability and maintenance
practices. Thus, the accident sequences involving random failures of the EOGs in the
IPEEE are conservative.

•

Since the IPEEE submittal in 1994, there have been no new plant modifications which
would improve or worsen the effects of seismic events.

SSE-GMRS comparison,
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Figure 1 - Catawba Nuclear Station SSE v. GMRS

The model used to perform the IPEEE analysis was re-run with one EOG taken out of service.
The resulting COF was 2.0E-05 / yr., resulting in a delta of 4E-06 I yr. Thus, for the 14-day
AOT, the CCOP is,
4E-06 x (14 / 365) = 1.SE-07
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The IPEEE also included various HFEs, the most predominant of which was the response to
the relay chatter events discussed above. Also, as mentioned previously, the IPEEE analysis
does not include the implementation of FLEX equipment. Given the risk significance of LOOP
events, these would be the dominant accident sequences where FLEX would be required.
Thus, not including FLEX introduces conservatism in the IPEEE results and further
demonstrates the IPEEE SCDF can be considered a reasonable bounding value.
Other HFEs used in the IPEEE include responses to a loss of AFW. Even though high
screening values were used for this assessment, all of accident sequences combined
involving these other HFEs made only a small contribution to SCDF (< 3%).
2) Use of a “Seismic Penalty” If seismic failures of the same or similar SSCs are assumed to be correlated, the Conditional
Core Damage Probability (CCDP) given a seismic event will remain unaltered whether
equipment is out of service or not. Thus, for the ESPS configuration, any seismic delta risk is
primarily driven by accident sequences involving the loss of offsite power (LOOP), random
failures of EDG systems (Fail To Run = 0.0343), seismic failure of non-EDG systems and
associated operator actions. Contributions from other accident sequences are negligible due
to the aforementioned correlated failure of related SSCs. For the purpose of computing the
bounding seismic delta risk, the following conservative assumptions are made:
x

All non-EDG SSCs are assumed to be failed or their fragilities are set to one for all hazard
bins, irrespective of their seismic capacities.

x

All HEPs are set to one for all hazard bins. In other words, there are no bin specific HEPs.

x

No credit is given for the potential recovery of the loss of offsite power.

x

No consideration of other mitigating equipment such as FLEX.

The seismic LOOP fragility parameter values are taken from NUREG/CR-6544 as follows:
Am
ȕR
ȕU
HCLPF

=
=
=
=
=
=
=
=

Median peak ground acceleration capacity in terms of peak ground
acceleration (PGA)
0.3 g
Lognormal standard deviation for randomness
0.3
Lognormal standard deviation for uncertainty
0.45
High confidence of a low probability of failure capacity
0.1 g

Based on the above considerations, the bounding seismic SCDF contribution by the
accident sequences related to the ESPS configuration can be computed for the base case
as follows:
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Initiator
Bin

Description

Lower
Acc

Upper
Acc

Representative
Acceleration

Hazard
Interval
Frequency

%G01

Seismic Initiating Event (0.1g to < 0.15g)

0.1

0.15

0.12

2.05E-04

%G02

Seismic Initiating Event (0.15g to < 0.3g)

0.15

0.3

0.21

1.46E-04

%G03

Seismic Initiating Event (0.3g to < 0.5g)

0.3

0.5

0.39

3.54E-05

%G04

Seismic Initiating Event (0.5g to < 0.75g)

0.5

0.75

0.61

1.16E-05

%G05

Seismic Initiating Event (0.75g to < 1g)

0.75

1

0.87

4.05E-06

%G06

Seismic Initiating Event (1g to < 1.5g)

1

1.5

1.22

2.77E-06

%G07

Seismic Initiating Event (1.5g to < 10g)

1.5

10

3.87

1.59E-06

Base Case
LOOP
Fragility

EDG Train A

EDG Train B

Non-EDG
Seismic
Failure

Seismic
HEP

CCDP

SCDF

Initiator
Bin

4.881E-02

3.430E-02

3.430E-02

1.000E+00

1.000E+00

5.74E-05

1.18E-08

%G01

2.608E-01

3.430E-02

3.430E-02

1.000E+00

1.000E+00

3.07E-04

4.47E-08

%G02

6.816E-01

3.430E-02

3.430E-02

1.000E+00

1.000E+00

8.02E-04

2.84E-08

%G03

9.065E-01

3.430E-02

3.430E-02

1.000E+00

1.000E+00

1.07E-03

1.24E-08

%G04

9.750E-01

3.430E-02

3.430E-02

1.000E+00

1.000E+00

1.15E-03

4.65E-09

%G05

9.954E-01

3.430E-02

3.430E-02

1.000E+00

1.000E+00

1.17E-03

3.24E-09

%G06

1.000E+00

3.430E-02

3.430E-02

1.000E+00

1.000E+00

1.18E-03

1.87E-09

%G07

Total SCDF =

1.07E-07

Seismic CDF contribution for each hazard bin is computed by
SCDF = SIEF x CCDP
SIEF

=

CCDP

=

Seismic Initiating Event Frequency, computed by Hazard Interval Frequency x
LOOP Fragility
Conditional Core Damage Probability, computed by Random failure rate of EDG A
(0.0343) x Random failure rate of EDG B (0.0343 for base case and 1 for completion
time case) x Seismic failure of non-EDG (conservatively set to 1) x Seismic HEP
(conservatively set to 1).

The resulting bounding seismic SCDF contribution for the base case is 1.07E-07. Similarly,
the bounding seismic SCDF contribution for the completion time case can be computed as
follows:
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Initiator
Bin

Description

Lower
Acc

Upper
Acc

Representative
Acceleration

Hazard
Interval
Frequency

%G01

Seismic Initiating Event (0.1g to < 0.15g)

0.1

0.15

0.12

2.05E-04

%G02

Seismic Initiating Event (0.15g to < 0.3g)

0.15

0.3

0.21

1.46E-04

%G03

Seismic Initiating Event (0.3g to < 0.5g)

0.3

0.5

0.39

3.54E-05

%G04

Seismic Initiating Event (0.5g to < 0.75g)

0.5

0.75

0.61

1.16E-05

%G05

Seismic Initiating Event (0.75g to < 1g)

0.75

1

0.87

4.05E-06

%G06

Seismic Initiating Event (1g to < 1.5g)

1

1.5

1.22

2.77E-06

%G07

Seismic Initiating Event (1.5g to < 10g)

1.5

10

3.87

1.59E-06

Completion Time Case
LOOP
Fragility

EDG Train A

EDG Train B

Non-EDG
Seismic
Failure

Seismic
HEP

CCDP

SCDF

Initiator
Bin

4.881E-02

3.430E-02

1.000E+00

1.000E+00

1.000E+00

1.67E-03

3.43E-07

%G01

2.608E-01

3.430E-02

1.000E+00

1.000E+00

1.000E+00

8.95E-03

1.30E-06

%G02

6.816E-01

3.430E-02

1.000E+00

1.000E+00

1.000E+00

2.34E-02

8.28E-07

%G03

9.065E-01

3.430E-02

1.000E+00

1.000E+00

1.000E+00

3.11E-02

3.60E-07

%G04

9.750E-01

3.430E-02

1.000E+00

1.000E+00

1.000E+00

3.34E-02

1.35E-07

%G05

9.954E-01

3.430E-02

1.000E+00

1.000E+00

1.000E+00

3.41E-02

9.46E-08

%G06

1.000E+00

3.430E-02

1.000E+00

1.000E+00

1.000E+00

3.43E-02

5.45E-08

%G07

Total SCDF =

3.12E-06

The resulting bounding seismic SCDF contribution for the completion case is 3.12E-06. Thus,
the CCDP for the completion time case is computed as 3.01E-06 (=3.12E-06 – 1.07E-07) x
14/365 = 1.16E-07 /yr. It should be noted that the actual risk increase due to out of service
equipment cannot be greater than this bounding value due to the conservative assumptions
invoked above.
LERF Discussion
Catawba does not have a formal seismic LERF model. A qualitative discussion was provided in
the IPEEE submittal and addressed LERF from a containment integrity, containment isolation and
containment response perspective. No seismic vulnerabilities were identified.
Furthermore, Duke submitted a relief request for responding to the seismic portion of the 50.54(f)
letter (Ref. 12) using seismic PRAs. In the relief request, Duke maintained performing SPRAs
would not provide significant additional seismic risk insights (other than those already gleaned
from the IPEEE submittal). In its response (Ref. 13), the Staff concluded the plant-specific
combination of seismic hazard exceedances, the general estimation of the seismic CDF and the
insights related to the conditional containment failure probabilities at Catawba indicated that the
increase in seismic risk due to the reevaluated seismic hazard was addressed within the margin
inherent in the design. Hence, a seismic PRA was deemed as no longer necessary to fulfill the
response to the seismic portion of the 50.54(f) letter.
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Therefore, since the seismic CDF values generated above using the IPEEE and seismic penalty
analyses are conservative in nature and provide reasonable bounding values that are within the
bounding value provided in the October 8, 2018 submittal, the corresponding LERF value would
also be conservative and reasonable.
Conclusion:
Using two separate analyses, Duke has provided justification that the seismic risk impacts
produced by the analysis provided in the October 8, 2018 supplement is bounding. In addition,
Duke has addressed how the risk contribution of the seismic-induced SSC failures and seismicimpacted HFEs were considered.
Duke Energy RAI-5.b Response
No revision of the analysis is required based on response to part a) of this RAI.
RAI-6 – Avoiding Plant Configurations that Contribute to Significant Risk
Section 2.3 of RG 1.177, Revision 1, cites the need to avoid risk-significant plant
configurations and discusses Tier 2 of a three-tiered approach for evaluating risk
associated with proposed TS CT changes. According to Tier 2, the licensee should provide
reasonable assurance that risk-significant plant equipment outage configurations will not
occur when specific plant equipment is out of service consistent with the proposed TS
change. Once the specific plant equipment are identified, an assessment can be made as
whether certain enhancements to the TS or procedures are needed to avoid risk-significant
plant configurations. In addition, Section 2.4 of RG 1.177 states, as part of the TS
acceptance guidelines specific to permanent CT changes, the licensee should demonstrate
that there are appropriate restrictions on dominant risk-significant configurations associated
with the change. Section 2.4 of RG 1.177 also provides the risk acceptance guidelines for
permanent CT changes, which also includes the need to demonstrate that there are
appropriate restrictions on dominant risk-significant configurations associated with the CT
change.
The LAR indicates that the ICCDP and ICLERP for the proposed TS change meet the risk
acceptance guidelines in RG 1.177 by a small margin, and therefore, in accordance with
Tier 2, it is important that plant configurations contributing to risk be avoided when the
EDGs are taken out of service for the extended CT. Section 3.12.2 of the LAR provides a
discussion of Tier 2 (“Avoidance of Risk-Significant Plant Configurations”) and identifies in
LAR Table 1 those SSCs for Catawba that are important to the 14-day EDG CT based on
SSC risk importance values presented in LAR Attachment 7. LAR Section 3.12.2 states
that unavailability of the identified SSCs should be avoided during the extended CT. The
October 8, 2018 supplement in response to audit Question 10, identifies several methods
that are relied upon to avoid risk-significant plant configurations: Technical Specifications
(TS), Selected Licensee Commitments (SLCs), cycle schedules, protected equipment
schemes, and the Electronic Risk Assessment Tool (ERAT).
Section 6.1.5 of LAR Attachment 6 states, “[t]he CT case for Catawba has restricted test
and maintenance on the items listed in Table 6-58 [of LAR Attachment 6].” Table 6-58 of
the LAR provides the Catawba SSCs important to the 14-day EDG CT (Table 6-58 is
identical to Table 1 of the LAR). The October 8, 2018 supplement, in response to audit
Question 11.b, states that in the CT-case the test and maintenance probabilities for the
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following SSCs are set to zero in the PRA models: ESPS, opposite train EDG, turbine-driven
Auxiliary Feedwater (AFW) pump (TDAFWP), and the SSF. The response states
that these SSCs will remain in service utilizing the Protected Equipment and Work
Management procedures. NRC staff notes that the calculated ICCDP and ICLERP values
used to show alignment with the risk acceptance guidelines in RG 1.177 is based on
ensuring this plant configuration. Considering these observations:
Propose a license condition that ensures (e.g., that implements the cited methods) the
SSCs listed in LAR Table 1 (Table 6-58) will not be removed from service for planned
maintenance or testing during the extended EDG CT.
Duke Energy RAI-6 Response
Duke Energy proposes the below license condition be added to the Facility Operating License
(FOL) for Catawba Units 1 and 2 that will ensure the SSCs listed in Table 1 of the LAR dated
May 2, 2017 will not be removed from service for planned maintenance or testing during the
extended EDG CT. The proposed license condition is reflected in the Unit 1 and Unit 2 FOL
markup (see Attachments 5 and 6).
Proposed License Condition:
During the extended DG Completion Times authorized by Amendment No. [XXX], the turbinedriven auxiliary feedwater pump will not be removed from service for elective maintenance
activities. The turbine-driven auxiliary feedwater pump will be controlled as “protected
equipment” during the extended DG CT. The Non-CT EDGs, ESPS, Component Cooling
System, Safety Shutdown Facility, Nuclear Service Water System, motor driven auxiliary
feedwater pumps, and the switchyard will also be controlled as “protected equipment.”
RAI-7 – Risk Calculations for the EDG CT Extension
Section 2.3 of RG 1.177, Revision 1, provides guidance on PRA modeling detail needed for
TS changes. Section 2.3.3.1 of RG 1.177 states that the PRA “model should also be able
to treat the alignments of components during periods when testing and maintenance are
being carried out.” It also states that “[s]ystem fault trees should be sufficiently detailed to
specifically include all the components for which surveillance tests and maintenance are
performed and are to be evaluated.”
NRC staff observed that the Catawba internal flooding and high winds PRA risk results
reported in LAR Attachment 6 were identical across units. For internal flooding, the
October 8, 2018 supplement, in response to audit Question 11.a, states that the only
significant difference between units is the addition of one internal flooding scenario to Unit 1
involving a break in the Main Feedwater piping in the Unit 1 doghouse which does not
significantly impact the quantification results. For high winds, the supplement states that
the Unit 1 results are adequate for Unit 2 based on the assumption that there is a high level
of symmetry between units. Even though the response to Question 11.a identifies three
shared systems between the units, with one of the systems (i.e., the Nuclear Service Water
(RN) System) operating asymmetrically, that “[t]his assumption was found to be reasonable
based on an update of the high winds analysis that incorporated the Unit 2 internal events
model.”
However, contrary to the assertions cited above indicating that there is little asymmetry
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between units that impact the risk estimates for internal flooding and high winds, NRC staff
notes that the internal events risk results presented in the LAR indicate significant
differences in CDF and LERF values between units. Tables 6-15, 6-16, 6-26 through 6-33,
and 6-38 through 6-45 of the LAR show the following observations for internal events CDF
and LERF risk values (base, CT, and non-CT cases): (1) Unit 1 CDF values are higher than
Unit 2 by an average of 36%, (2) Unit 2 LERF values are higher than Unit 1 by an average
RI  8QLWǻ&')DQG,&&'3YDOXHVDUHKLJKHUWKDQ8QLWE\DQDYHUDJHRI
 8QLWǻ/(5)DQG,&/(53YDOXHVDUHKLJKHUWKDQ8QLWE\DQDYHUDJHRIDQG 
the unit differences were based for the same plant configuration. The results presented in
LAR Section 6.1.5.11 and the response to audit Question 14.a, which represent the most
limiting configuration relative to CDF (Unit 1 Train A) and LERF (Unit 2 Train A), suggest
that there are significant unit asymmetries. Since the internal events PRA model provides
the underlying basis for the internal flooding and high winds PRA models, differences that
are unaccounted for between units could significantly impact the internal flooding and high
winds risk results.
Furthermore, because the LAR indicates that the ICCDP and ICLERP for the proposed TS
change meet the risk acceptance guidelines in RG 1.177 by a small margin, uncertainty in
modeling assumptions could impact the conclusions of the application.
Considering the observations above, the NRC staff requests the following additional
information:
a)

Explain how the single unit PRA models are representative or bounding for
internal flooding and high winds (e.g., the most limiting) for Units 1 and 2. Include
a discussion of how the single unit models account for the differences between
units shown in the internal events risk results. Demonstrate that the differences
between the single unit PRA models and Units 1 and 2 for risk-significant systems
do not change the conclusions of the LAR. [Risk-significant systems considered
by the NRC staff are those systems identified in LAR Table 1 and additional
systems that appear to be risk-significant to the EDG CT based on information
presented in tables provided in LAR Attachment 7 related to Fussell-Vesely (F-V)
and Risk Achievement Worth (RAW) values for all Catawba hazard PRA models
(e.g., 7-2, 7-3, 7-14, 7-15, 7-32, 7-48). These include, for example, motor-driven
auxiliary feedwater, residual heat removal, chemical and volume control, 4160V
switchgear, 600V components, 125 V direct current (dc) distribution (including
batteries), ESFAS components (i.e. load shed, blackout logic), 6900 V switchgear,
transformers, vital instrumentation and control power, main feedwater, hydrogen
igniters, and air handling units.]

b)

If the current modeling cannot be justified because the PRAs do not reflect the
differences between units, then update the PRAs to reflect the difference between
units in the Catawba PRA models used for this LAR that aggregate the PRA
updates requested in RAI-13.

Duke Energy RAI-7.a Response
High Winds
As indicated in the response to RAI 9.b, Unit 1 and 2 high wind models are now based on the
latest internal events PRA models. These models aggregate the PRA updates requested in
RAI-13 and were used to re-evaluate the LAR PRA results.
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Internal Flood
Since the internal flood (IF) model is based on the Unit 1 internal events model, Unit 2
systems have been investigated for similarity with those for Unit 1 to ensure that the same
PRA results generally apply to both units. Because of the similarities in the containments at
Unit 1 and Unit 2, the investigation focused on the individual plant systems modeled in the
plant fault tree.
The unit comparison focused on differences in the system design or in component fault
exposure times which would result in differences in the system fault trees. Design Basis
Documents, Technical Specifications, system flow diagrams, electrical drawings, general
arrangement drawings, manufacturer’s drawings and manuals, and training documentation
were examined and compared. This comparison was used as a basis to determine if further
investigation was warranted.
Shared Systems
Instrument Air (VI) System
The instrument air system is shared between both units. Because of this, there are no unit
differences and interdependencies except the power supplies to the VI compressors and other
VI components, which are powered from different units to minimize the impact from an event
on any given unit.
Standby Shutdown System (SSS)
During an emergency, the Standby Shutdown Facility (SSF) is used to achieve and maintain
hot standby on one or both units. Operators can establish natural circulation in the NC
System, initiate auxiliary feedwater, and line up SSS valves either in the control room or
locally. Plant control is then to be shifted to the SSF. Primary and secondary inventory is
controlled and primary natural circulation is verified once SSF control is established.
Electrical power needed to achieve and maintain hot standby is supplied by the SSF diesel
generator. Non-LOOP initiators do not require the SSF diesel generator to be started for
electrical power to the SSF functions. For those initiators, normal station power is sufficient.
Nuclear Service Water System (RN)
The source and intake section of the RN system is comprised of the standby nuclear service
water dam, the standby nuclear service water intake structure, the nuclear service water
intake structure, Lake Wylie, and the Standby Nuclear Service Water Pond (SNSWP). All of
these are shared by both CNS units.
Flow enters each pit from either Lake Wylie or the SNSWP, and four RN pumps (1A, 1B, 2A,
and 2B) supply nuclear service water to the entire station. RN pumps 1A and 2A draw water
from the “A” pit and discharge into a common train A supply header that serves both units,
and RN pumps 1B and 2B draw water from the “B” pit and discharge into a common train B
supply header that serves both units.
Essential Auxiliary Power Systems
The 600 V ac essential auxiliary power system consists of two redundant safety trains, Train A
and Train B per unit. The unit can be safely shut down with only one train in operation. The
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system consists of four essential load centers, their associated load center transformers, one
shared-standby load center transformer per load center pair, and fifteen essential motor
control centers.
Other equipment throughout the electrical distribution systems, such as 6.9/4.16 kV shared
aux. transformers SATA and SATB, may be fed from either unit to power loads on either unit.
Unit Differences
The only significant unit difference identified by the review is that normal power to the SSF is
supplied from Unit 1. However, the current modeling treatment is bounding for Unit 2 since for
Unit 2, Unit 1 power is a diverse power source.
The following table considers the PRA impact of any unit differences for the specific
equipment identified in RAI 7.a.

Table 1
Catawba SSCs Important to the LAR PRA Results
SSC

Unit Differences (if any)

Non-CT EDG
ESPS System
Component
Cooling System (KC)
Turbine Driven AFW
Pump (CA)
Safe Shutdown Facility
(SS)

None
None
None

PRA Impact Associated with
Using a Single-Unit Model
None
None
None

None

None

Normal power is supplied from Unit 1.

Nuclear Service
Water System (RN)
Motor-Driven AFW
Pumps (CA)
Switchyard
Residual Heat Removal
(ND) system
Chemical and Volume
Control (NV) system
4160 V switchgear
600 V components

N/A, shared SSC

Use of the Unit 1 model is
bounding. For Unit 2, Unit 1 is a
diverse power source.
None

None

None

N/A, shared SSC
None

None
None

None

None

None
600 V components are highly
symmetric, with some differences in
power distribution (e.g., different VI
compressors are powered from
different units)
None

None
Not significant due to highly
symmetric distribution of power

None
None
None
None

None
None
None
None

125 V dc distribution
(including batteries)
ESFAS components
6900 V switchgear
transformers
vital instrumentation and
control power

None
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Table 1
Catawba SSCs Important to the LAR PRA Results
SSC

Unit Differences (if any)

Main Feedwater System
(CF)
Hydrogen Igniters
Air Handling Units
battery chargers
seal water injection

None

PRA Impact Associated with
Using a Single-Unit Model
None

None
None
None
None

None
None
None
None

Internal Flood Considerations
The Catawba IF PRA includes Unit 1 and Unit 2 differences as follows. Although the IF PRA is
built on the Unit 1 internal events model, Unit 2 is evaluated as well in several ways. First, Unit
2 specific or shared unit piping was included in the analysis for initiating event analysis. If
Unit 2 piping was found to impact both units it was included in the model. In addition, Unit 2
specific areas were evaluated to determine whether scenarios could impact Unit 2 only or both
units. If both units could be impacted (e.g. dual-unit trip), the scenario was included in the
model. Shared or cross tied systems were also evaluated when developing scenarios as to
whether they would be successful for the given scenario. During the internal flood walkdowns,
the designated CNS Unit 1 flood areas were validated as applicable to CNS Unit 2, and any
discrepancies were documented, retained for further analysis, and included in the model as
appropriate.
Conclusion
Unit 1 and 2 high wind models are now based on the latest internal events PRA models. Thus,
the issue of unit differences no longer applies for high winds.
For internal flood, the systems review discussed above and the review of unit differences for
the risk-significant SSCs identified in LAR Table 1 and cited in RAI-7.a determined that the
Unit 1 model is representative or bounding. The internal flooding analyses evaluated the
impacts of Unit 2 on initiator and scenario development. SSCs that are shared between both
units are implicitly modeled in the Unit 1 model. Internal flood walkdowns of the CNS Unit 1
flood areas were validated as being applicable to CNS Unit 2, and any discrepancies were
documented, retained for further analysis, and included in the model as appropriate.
Thus, the reviews of the Catawba high wind and internal flood models have determined that
the conclusions of the LAR remain valid.
Duke Energy RAI-7.b Response
As discussed in the response to RAI 7.a, the current modeling is justified because the PRAs
adequately reflect the differences between units and aggregate the PRA updates requested in
RAI-13.
RAI-8 – Implementation Verification of ESPS System
Regulatory Guide 1.174, Revision 2, provides quantitative guidelines on CDF, LERF, and
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identifies acceptable changes to these frequencies that result from proposed changes to
the plant’s licensing basis and describes a general framework to determine the acceptability
of risk-informed changes. The NRC staff’s review of the information in the LAR, as
supplemented, has identified additional information that is required to fully characterize the
risk estimates.
The estimated risk associated with the EDG CT extension is based on assumptions about
an ESPS system that has not yet been installed and operator actions for which procedures
have not been completed. Upon completion of these plant modifications and procedures,
the PRA models will need to be assessed against the as-built, as-operated plant and
updated, as necessary. Then new risk estimates will need to be generated and evaluated
to confirm that the conclusions of the LAR have not changed.
In the October 8, 2018 supplement in response to audit Question 12, the licensee identifies
eight “assignments” that involve the review and update of specific aspects of ESPS PRA
modeling after the installation of the ESPS and completion of associated operating
procedures. The NRC staff interprets these “assignments” as commitments; however,
completing these “assignments” is necessary to ensure that the PRA modeling represents
the as-built, as-operated ESPS system and the risk acceptance guidelines in RG 1.177 and
RG 1.174 are met upon completion of the ESPS plant modifications and associated
procedures.
Propose a license condition requiring that after the ESPS system is installed and applicable
procedures updated and prior to implementing the 14-day EDG CT: (1) update the risk
estimates associated with this LAR, as necessary, (including results of sensitivity studies)
using PRA models that reflect the as-built, as-operated plant, and (2) confirm these
updated risk estimates continue to meet the risk acceptance guidelines of RG 1.174 and
RG 1.177.
Duke Energy RAI-8 Response
A license condition is proposed in Attachments 5 and 6, for Units 1 and 2, respectively, requiring
that the risk estimates associated with the 14-day EDG Completion Time LAR (including those
results of associated sensitivity studies) will be updated, as necessary to incorporate the asbuilt, as-operated ESPS modification. Duke Energy will confirm that any updated risk estimates
continue to meet the risk acceptance guidelines of RG 1.174 and RG 1.177.
RAI-9 – Internal Flooding and High Winds PRA Model Technical Adequacy and Updated
Internal Events Logic Transferred to Other Hazard Models
The LAR states that the proposed change to the TS CT has been developed using the riskinformed processes described in RG 1.174, Revision 2, and RG 1.177, Revision 1. Based
on Section 2.3.1 of RG 1.177, the technical adequacy of the PRA must be compatible with
the safety implications of the TS change being requested and the role that the PRA plays in
justifying that change. The RG 1.177 endorses the guidance provided in RG 1.200,
Revision 2, on PRA technical adequacy. Section 1 in Regulatory Position C of RG 1.200
states, “the PRA results used to support an application must be derived from a baseline
PRA model that represents the as-built, as-operated plant to the extent needed to support
the application. Consequently, the PRA needs to be maintained and upgraded, where
necessary, to ensure it represents the as-built, as-operated plant.”
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The F&O WPR-A4-01, in LAR Attachment 8, states, “no evidence of satisfying the
requirements of Part 2 [of ASME/ANS RA-Sa-2009], or basis for exceptions to the
requirements, was provided.” The Part 2 of the ASME/ANS RA-Sa-2009 PRA standard
pertains to the technical adequacy of the internal events PRA model used as the starting
point for the high winds PRA plant response model. The disposition of this finding,
provided in LAR Attachment 8, states the internal events model has undergone an update
(i.e., Revision 4) to comply with RG 1.200, Revision 2. However, the response in the
October 8, 2018 supplement to audit Question 13.a states that the version of the internal
events PRA model used to develop the internal flooding, high winds, and fire PRA models
was Revision 3 whose technical adequacy is based on the 2001 peer review. Furthermore,
the response to audit Question 13.c states, “the 2015 peer reviews were performed on the
Rev. 4 internal events models, which are significantly different from the Rev. 3 models.”
Therefore, it appears that F&O WPR-A4-01 was not resolved because the updated
Revision 4 internal events model was not incorporated in the high winds PRA model.
Additionally, it is also unclear to the NRC staff how the technical adequacy of the underlying
PRA model for internal flooding is addressed since it uses the same internal events model
as the high winds PRA model. [The NRC staff notes that the licensee provided dispositions
of the underlying internal events PRA model F&Os for the fire PRA according to the NRC
letter dated February 8, 2017, “Catawba Nuclear Station, Units 1 and 2 – Issuance of
Amendments Regarding National Fire Protection Association Standard NFPA 805 (CAC
NOS. MF2936 and MF2937)” (ADAMS Accession No. ML16137A308). These F&Os may
have a different impact on the internal flooding and high winds PRAs, and the associated
dispositions provided in the NFPA 805 application may not be applicable for the internal
flooding and high winds PRAs used for the LAR dated May 2, 2017. In addition, the
February 8, 2017 NRC evaluation states that resolution of PRA RAI 02.f.e regarding F&O
DA-02 required the incorporation of updated generic data and common cause failure rates
in the fire PRA model. It is unclear whether this update was applied to the internal flooding
and high winds PRA model.]
The response to audit Question 13.a further states that the internal events model has been
updated to Revision 4, in which there are “[s]ignificant internal events model changes
between revisions 3 and 4.” The supplement lists a few of the significant changes that
could impact the internal flooding, fire and high winds PRAs, including: updated model data,
updated human reliability analysis (HRA) (resulting in a change in HEP values),
development of unit-specific models, addition of a condensate and condenser circulating
water system models, addition of support system initiating events (SSIEs), transition from
Multiple Greek Letter CCF method to alpha-factor method, and switching from a single
alignment model to multiple alignments. Accordingly, it is not clear how the Catawba
internal flooding, fire and high winds PRAs address the modeling updates performed for the
internal events PRAs. These internal events updates appear to represent modeling
improvements that result in a more realistic representation of the as-built, as-operated plant
as prescribed in RG 1.200, Revision 2.
To address the above observations, provide the following information.
a)

Provide a detailed justification that incorporating the Revision 4 internal events PRA
model into the internal flooding, high winds, and fire PRA models does not change
the conclusions of the LAR, as supplemented. This justification may include:
x Provide the finding-level F&Os from the 2001 - 2002 internal events PRA
model peer review with dispositions related to this application for internal
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flooding and high winds. Include a gap assessment addressing the
differences between NEI 00-02 and RG 1.200, Revision 2 and provide
justification that the identified gaps do not impact the insights and
conclusions of this application.
x Describe all model changes (e.g., model changes to address: Revisions 3
and 4 F&Os, plant representation, level of detail, enhancements), in addition
to those provided in the October 8, 2018 supplement, made to the internal
events PRA (since Revision 3) that were not incorporated into the internal
flooding, high winds, and fire PRA models. Provide detailed justification
(e.g., describe and provide the results of an appropriate sensitivity study
using the PRA models from the aggregate analysis requested in RAI-13) that
incorporating these model changes into the internal flooding, high winds, and
fire PRA models does not impact the conclusions of the LAR, as supplemented.
b)

Alternatively to part (a), incorporate the Revision 4 internal events PRA model into
the internal flooding, high winds and fire PRA model.

Duke Energy RAI-9.a Response
See response to RAI 9.b
Duke Energy RAI-9.b Response
The high winds model was incorporated into Revision 4 of the internal events PRA
model and is now used for this application. This high winds PRA model update was
aggregated into the PRA updates requested in RAI-13.
The Revision 4 internal event PRA model changes were incorporated into internal
flood and fire PRA models and are now used for this application. The changes made
to the internal flood and fire models based on the updates made to Revision 4 internal
events model are as follows.
Relevant changes that were made to the internal flood and fire PRA models include
updated database changes (e.g., failure probabilities and type codes) and the updated
model data. Other relevant changes also included fault tree logic changes (e.g.,
ESPS; HVAC logic for selected components, update FWST logic, steam generator
success criteria, service water pump logic, and VCT logic for flow diversion) and the
use of equivalent modeling where gate mapping was not one-to-one.
Where a review determined a change to not be relevant to the internal flood and fire
PRA models, the internal flood and fire models were not updated (e.g., non-fire and
non-flood initiators; ATWS, MLOCA, and other non-fire and non-flood accident
sequences; and human failure events not appropriate for the fire and flood hazards).
The internal flood and fire PRA models were also not updated to incorporate the
Revision 4 internal events PRA model when the change would have no impact on risk
(e.g., gate or basic even naming). There is no impact to the LAR for both types of
changes since the changes are not relevant to internal flood or fire or they have no
impact on risk.
A review of all changes to the internal events PRA model identified only new Human
Failure Events (HFE) as potentially impacting the proposed change. However, even if
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the new HFEs were to be incorporated into the updated fire and internal flood PRAs,
then the total risk results (i.e., CDF and LERF) would decrease. Therefore, not
LQFRUSRUDWLQJWKH+)(VLVFRQVHUYDWLYH5HJDUGLQJWKHGHOWDULVNUHVXOWV LHǻ&')
DQGǻ/(5) QRWLQFRUSRUDWLQJWKHQHZ+)(VZDVEDVHGRQDFRQVLGHUDWLRQRIWKH
related risk contributions for the HFEs in internal events cutsets associated with
initiators that are mapped to the fire or flood events in the fire or flood PRAs.
Overall, the risk results using the updated fire and internal flood PRAs with the
changes described above supports the assertion that incorporating the discrepancies
between the internal events PRA model of record and the fire and internal flood PRA
models of record does not impact the conclusions of the ESPS LAR application.
RAI-10 – Sources of Model Uncertainty and Parametric Uncertainty
The LAR for Catawba, dated May 2, 2017, states that the proposed change to the TS CT
has been developed using the risk-informed processes described in RG 1.174, Revision 2,
and RG 1.177, Revision 1. Regulatory Position C of RG 1.174 states:
x In implementing risk-informed decisionmaking, LB [licensing basis] changes are
expected to meet a set of key principles. … In implementing these principles, the
staff expects [that]: … Appropriate consideration of uncertainty is given in the
analyses and interpretation of findings. … NUREG-1855 provides further guidance.
x Section 2.5.2 further elaborates, because of the way the [risk] acceptance
guidelines were developed, the appropriate numerical measures to use in the initial
comparison of the PRA results to the acceptance guidelines are mean values. The
mean values referred to are the means of the probability distributions [of the risk
metrics] that result from the propagation of the uncertainties on the [PRA] input
parameters and those model uncertainties explicitly represented in the model …
under certain circumstances, a formal propagation of uncertainty may not be
required if it can be demonstrated that the state-of-knowledge correlation [SOKC] is
unimportant.
a) Revision 0 of NUREG-1855 (2009) primarily addressed sources of model uncertainty
for internal events (including internal flooding) and references EPRI report 1016737,
“Treatment of Parameter and Modeling Uncertainty for Probabilistic Risk Assessments”
(2008), which provides a generic list of sources of model uncertainty and related
assumptions for internal events. Revision 1 of NUREG-1855 (March 2017, ADAMS
Accession No. ML17062A466) further clarifies the NRC staff decisionmaking process in
addressing uncertainties and addresses all hazard groups (e.g., internal events, internal
flooding, internal fire, seismic, low-power and shutdown, Level 2). NUREG-1855,
Revision 1, cites use of EPRI reports 1016737 and 1026511, “Practical Guidance on the
Use of Probabilistic Risk Assessment in Risk-Informed Applications with a Focus on the
Treatment of Uncertainty” (2012), which complements the NUREG and provides a
generic list of sources of model uncertainty for internal events, internal flooding, internal
fires, seismic, low-power and shutdown, and Level 2 hazard groups. While LAR
Section 3.12.4 states a review of potential modeling uncertainties was performed using
Revision 1 of NUREG-1855, the discussion in LAR Section 6.2 and the results provided
in LAR Attachment 9 indicate that Revision 0 of NUREG-1855 (and EPRI report
1016737) was used to evaluate sources of uncertainty for only internal events (including

U.S. Nuclear Regulatory Commission
RA-19-0004, Attachment 1
Page 28
internal flooding).
i. Clarify which version of NUREG-1855 was used for the uncertainties analysis
described in the LAR.
ii. Provide a detailed summary of the process used to evaluate sources of model
uncertainty and related assumptions [both generic (e.g., EPRI reports 1016737
and 1026511) and plant-specific sources] in the internal events, internal flooding,
high winds, and internal fires PRAs for their potential impact on this application.
Include in this discussion an explanation of how the process aligns with
guidance in NUREG-1855, Revision 1, or other NRC-accepted method.
iii. In accordance with the process described in Part (a.ii) above, describe any
additional sources of model uncertainty and related assumptions relevant to the
application that were not provided in LAR Attachment 9, and describe their
impact on the application results.
iv. In accordance with NUREG-1855, Revision 1, for those sources of model
uncertainty and related assumptions that could potentially challenge the risk
acceptance guidelines (i.e., key uncertainties and assumptions), provide
qualitative or quantitative justification for why these key uncertainties and
assumptions do not change the conclusions of the LAR (e.g., describe and
provide the results of an appropriate sensitivity study(ies) using the PRA models
used to perform the aggregate analysis requested in RAI-13); describe and
provide the results of a more detailed, realistic analysis to reduce the
conservatism and uncertainty; propose compensatory measures and explain
how they address the key uncertainties and assumptions).
b) Section 2.3.1 of Regulatory Guide 1.177 states that current good practice (i.e., CC II of
the ASME/ANS PRA standard) is the level of detail needed for the PRA to be adequate
for the majority of applications. Based on RG 1.174 and Section 6.4 of NUREG-1855,
Revision 1, for a CC II risk evaluation, the mean values of the risk metrics (i.e., CDF,
LERF) and the means of their incremental values (i.e., ICCDP, ICLERP) need to be
compared against the risk acceptance guidelines. The mean values referred to are the
means of the risk metric’s probability distributions that result from the propagation of the
uncertainties on the PRA input parameters and those model uncertainties explicitly
represented in the model. In general, the point estimate CDF/LERF obtained by
quantification of the cutset probabilities using mean values for each basic event
probability does not produce a true mean of the CDF/LERF. Under certain
circumstances, a formal propagation of uncertainty may not be required if it can be
demonstrated that the state-of-knowledge correlation (SOKC) is unimportant (i.e., the
risk results are well below the acceptance guidelines).
Attachment 6 of the LAR, as supplemented, provides the ICCDPs and ICLERPs for the
proposed CT extension based on point estimate values of the risk metrics. The basis
for using these point estimates is the results of an assessment provided in LAR Section
6.2.3, in which a parametric uncertainty analysis was performed on the internal events
PRA to determine the baseline mean CDF and LERF which were then compared to the
internal events baseline CDF and LERF determined using point estimate values. The
comparison showed that the baseline CDF and LERF determined using point estimate
values were within 10% of the means values. However, this approach is not consistent
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with NUREG-1855, Revision 1. For one reason, the licensee’s parametric uncertainty
analysis did not include the other hazards (i.e., internal flooding, high winds, and
internal fires) and its impact on ICCDP and ICLERP, which challenge the risk
acceptance guidelines (i.e., Regime 3 in NUREG-1855, Revision 1) and could
potentially impact the conclusions of the LAR. Additionally, the LAR states that the
parametric uncertainty was conducted on the internal events model before changes
were made for this application and LAR Figures 1 through 4 do not provide any specific
values (i.e., point estimate, mean) to validate the conclusion of Section 6.2.3.
i. Provide a detailed summary of the process used to evaluate parametric
uncertainties in the calculation of ICCDP and ICLERP for the internal events,
internal flooding, high winds, and internal fires PRAs. Include in this discussion
an explanation of how the process is in accordance with Section 6, “Stage D Assessing Parameter Uncertainty,” of NUREG-1855, Revision 1, or other NRC
accepted method. Justify any conclusions made that addressing the SOKC is
not important to the quantitative conclusions of this application.
ii. In accordance with the process described in Part (b.i) above, provide the
ICCDPs and ICLERPs for internal events, internal flooding, high winds, and
internal fires as requested in RAI-13.
Duke Energy RAI-10.a Response
i.

Revision 0 of NUREG-1855 was used for the uncertainties analysis described in the
LAR.

ii.

The process described in NUREG-1855 Revision 0 was used to evaluate the model
uncertainties and assumptions associated with the PRAs that were presented in the
LAR. Subsequently, the results were compared to NUREG-1855, Revision 1, and
additional uncertainties in NUREG-1855, Revision 1, were addressed.
As part of the assessment, the plant-specific model uncertainties documented in the
notebooks associated with the internal flooding, high winds, and internal fires PRAs were
assessed with respect to the ESPS application. The generic sources taken from EPRI
reports 1016737 and 1026511 were also assessed.

iii.

No additional sources of model uncertainty and related assumptions relevant to the
application were identified.

iv. No additional sensitivity runs were required, beyond those given in the LAR, due to no
additional sources of model uncertainty and related assumptions relevant to the
application were identified.
Duke Energy RAI-10.b Response
i.

The parametric uncertainties for all the hazards were evaluated by using the EPRI
UNCERT code which samples the basic event / basic event type code parameter
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uncertainty distributions to propagate the uncertainty and develop a mean estimate and
distribution for the CDF and LERF values presented. This code effectively accounts for
the SOKC impacts as the sampling is performed on a failure mode (type code) basis.
Since the SOKC impacts are evaluated by the UNCERT code, the corrections applied to
adjust the CAFTA point estimate are removed before running the code. This results in
the point estimate listed for the UNCERT run being reduced from the CAFTA produced
point estimate. No peer review findings were identified with the methods used to
account for SOKC. The risk results are compared against the risk acceptance guidelines
given in Regulatory Guide 1.177, Revision 1. This process aligns with the guidance
provided in Section 6 of NUREG-1855, Revision 1.
ii.

The ICCDPs and ICLERPs for internal events, internal flooding, high winds, and internal
fires for the four potential alignments of ESPS during a 14-day AOT are provided below.
The limiting of these for ICCDP and for ICLERP are also provided in RAI 13. For each
alignment, the ICCDP and ICLERP are below the risk acceptance guidelines given in
Regulatory Guide 1.177, Revision 1.
RG 1.177 ICCDP Summary (Mean Aggregate Results Unit 1 A)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
6.46E-06
4.19E-06
14/365
8.73E-08
Internal Flooding
2.03E-05
1.66E-05
14/365
1.42E-07
High Winds
1.76E-05
5.73E-06
14/365
4.55E-07
Fire
2.89E-05
2.40E-05
14/365
1.89E-07
Sum =
8.73E-07
RG 1.177 ICCDP Summary (Mean Aggregate Results Unit 1 B)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
6.25E-06
4.19E-06
14/365
7.90E-08
Internal Flooding
2.00E-05
1.66E-05
14/365
1.32E-07
High Winds
1.75E-05
5.73E-06
14/365
4.53E-07
Fire
2.71E-05
2.40E-05
14/365
1.21E-07
Sum =
7.85E-07
RG 1.177 ICCDP Summary (Mean Aggregate Results Unit 2 A)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
5.41E-06
4.16E-06
14/365
4.77E-08
Internal Flooding
2.03E-05
1.66E-05
14/365
1.42E-07
High Winds
2.07E-05
5.72E-06
14/365
5.73E-07
Fire
2.81E-05
2.27E-05
14/365
2.06E-07
Sum =
9.70E-07
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RG 1.177 ICCDP Summary (Mean Aggregate Results Unit 2 B)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
5.31E-06
4.16E-06
14/365
4.39E-08
Internal Flooding
2.00E-05
1.66E-05
14/365
1.32E-07
High Winds
2.07E-05
5.72E-06
14/365
5.75E-07
Fire
2.77E-05
2.27E-05
14/365
1.90E-07
Sum =
9.41E-07
RG 1.177 ICLERP Summary (Mean Aggregate Results Unit 1 A)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
3.17E-07
2.16E-07
14/365
3.90E-09
Internal Flooding
2.63E-07
4.46E-08
14/365
8.39E-09
High Winds
1.95E-06
7.46E-07
14/365
4.62E-08
Fire
2.01E-06
1.54E-06
14/365
1.77E-08
Sum =
7.62E-08
RG 1.177 ICLERP Summary (Mean Aggregate Results Unit 1 B)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
2.88E-07
2.16E-07
14/365
2.78E-09
Internal Flooding
2.62E-07
4.46E-08
14/365
8.33E-09
High Winds
1.80E-06
7.46E-07
14/365
4.04E-08
Fire
1.86E-06
1.54E-06
14/365
1.20E-08
Sum =
6.35E-08
RG 1.177 ICLERP Summary (Mean Aggregate Results Unit 2 A)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
2.88E-07
2.23E-07
14/365
2.50E-09
Internal Flooding
2.63E-07
4.46E-08
14/365
8.39E-09
High Winds
1.99E-06
6.99E-07
14/365
4.94E-08
Fire
1.72E-06
1.38E-06
14/365
1.30E-08
Sum =
7.33E-08
RG 1.177 ICLERP Summary (Mean Aggregate Results Unit 2 B)
Hazard
14-Day CT Base
Multiplier ICCDP
Internal Events
2.63E-07
2.23E-07
14/365
1.56E-09
Internal Flooding
2.62E-07
4.46E-08
14/365
8.33E-09
High Winds
1.88E-06
6.99E-07
14/365
4.52E-08
Fire
1.70E-06
1.38E-06
14/365
1.21E-08
Sum =
6.72E-08
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RAI-11 – Supplement Fire PRA Results
RG 1.174, Revision 2, provides quantitative guidelines on CDF and LERF and identifies
acceptable changes to these frequencies that result from proposed changes to the plant’s
licensing basis and describes a general framework to determine the acceptability of riskinformed changes. RG 1.177, Revision 1, provides risk acceptance guidelines on ICCDP
and ICLERP that result from permanent changes to the licensee’s TSs. The NRC staff
review of the information in the LAR, as supplemented, has identified additional information
that is required to fully characterize the risk estimates.
The October 8, 2018 supplement, in response to audit Question 14.a, shows a decrease in
risk (i.e., a negative ICCDP and ICLERP) from the base case (two safety-related EDGs with
auto-start capability) to the CT case (one safety-related EDG and one non-safety diesel
generator with no auto-start capability) of 3.1E-06 for CDF and 3.7E-07 for LERF. It is
unclear to the NRC staff why substituting a safety-related EDG with a non-safety diesel
generator with no auto-start capability significantly reduces risk.
Explain how substituting a safety-related EDG with a non-safety diesel generator reduces
fire risk. Include in this discussion changes in fire scenarios, significant accident scenarios,
and significant cutset results.
Duke Energy RAI-11 Response
This response is based on the model used to provide the referenced results in this question.
That model has been updated to address additional questions raised in RAI 9 and thus the
model results presented in RAI 13 are slightly different than before. The fire model has been
updated to address internal events model changes, which resulted in the reduction of the base
and nominal cases mainly due to the data update resulting in lower random failure rates.
The inclusion of the ESPS system to the plant adds redundancy and diversity in the AC power
supplies to the plant’s Safety Buses. There are multiple levels of redundancy and diversity.
The foremost AC power source is offsite power, unless offsite power is lost to the Safety Buses
there is no need for emergency or alternate AC. The next layers are the two redundant
Emergency Diesel generators per unit and the potential to cross-tie between Units. The next
level is the capability of the SSF and Turbine Driven AFW. The final level of mitigation in the
form of alternate AC power is the ESPS system.
The fire scenarios that would benefit from the addition of an alternate AC source in the form of
the ESPS are scenarios in which offsite power is lost, a transmission path between the ESPS
and Safety Bus exists, and other AC power sources (Emergency Diesels and cross-tie between
the Units) are unavailable.
The restriction of test and maintenance on risk important equipment (e.g., turbine driven
auxiliary feed pump and SSF) during the CT in combination with the diversity in AC power
provided by the ESPS resulted in the decrease in risk.
In most scenarios the Turbine Driven AFW pump provides one of the decay heat removal
success paths, so the restriction on test and maintenance reduces risk in these scenarios.
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The restriction of maintenance on the Safe Shutdown Facility (SSF) is important for the control
room abandonment scenarios as it is the only credited success path and the control room
abandonment scenarios are independent of the status of the Emergency Diesels and the ESPS
system. The SSF can also provide mitigation capabilities following scenarios involving a loss of
offsite power and other plant system failures.
The restriction on service water (RN) maintenance is important as it applies to most fire
scenarios as support for equipment cooling directly or through Component Cooling Water. This
system also supports Emergency Diesel cooling. The ESPS is air cooled and does not require
service water.
The scenarios that are impacted by an Emergency Diesel generator being out of service are 1)
the turbine building fires that impact the 6.9kV buses that connect the emergency buses to
offsite power and 2) fires that impact the safety related Emergency Buses associated with each
Emergency Diesel.
In the scenarios where the 6.9kV buses are impacted the ESPS is not credited due to no
transmission path to an Emergency Bus. This results in the loss of redundancy of the
Emergency Diesel in the CT, leaving only the opposite train Emergency Diesel and the SSF for
accident mitigation. But the availability of these power sources has been increased as test and
maintenance on them has been restricted.
In the case where the fire was impacting the Emergency Bus associated with the Emergency
Diesel in the CT, the alternate train Emergency Bus can be supplied by the non-CT Emergency
Diesel or the ESPS. The mitigation capability also includes the SSF. All of these mitigation
systems have increased availability due to the restriction on test and maintenance.
The most limiting scenarios would involve a fire on the Emergency Bus associated with the nonCT Emergency Diesel. In this case, the ESPS would be the only power supply besides offsite
power to support the remaining Emergency Bus. The mitigation capability would also still
include the SSF.
RAI-12 – Application of Generic and Bayesian Updated Diesel Generator Failure Rates
ASME/ANS 2009 PRA standard SR DA-D1 states for Capability Category (CC)-II,
“[c]alculate realistic parameter estimates…When it is necessary to combine evidence from
generic and plant-specific data, use a Bayes update process.”
The October 8, 2018 supplement, in response to audit Question 14.b, states, “[t]he generic
station blackout diesel failure rates from NUREG/CR-6928 2016 updated parameter
estimates were used for ESPS failure rates for the aggregate sensitivity case.” Whereas,
for the best estimate case, the “extensive factory acceptance testing data was used to
update the ESPS diesel generator failure rates.” NRC staff notes that factory testing data
should not be substituted for plant-specific data in the Bayesian update process. Factory
data is not plant-specific data and would not account for differences in installation,
environment, maintenance, testing, and operation between a factory and nuclear power
plant. The staff understands that the ESPS diesel generators have not yet been installed at
the site.
Incorporate in the PRA model the non-Bayesian updated failure rates for the ESPS diesels
(i.e., the generic station blackout (SBO) diesel failure rates chosen by the licensee for this
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component) for the aggregate and all related sensitivity studies requested in RAI-13.
Duke Energy RAI-12 Response
The generic SBO failure rates were used for the ESPS diesels for the aggregate risk sensitivity
as stated in the response audit question 5. Duke Energy’s response to RAI-13 reflects the
continued use of these generic failure rates in the aggregate risk sensitivity study.
However, Duke Energy’s position is that the use of Bayesian update process is warranted for
the generic SBO failure rates associated with the best estimate case for the following reasons:
1) The Bayesian update process is based on the performance of the actual equipment
installed.
2) The Bayesian update process factors in testing that was performed during the time in
which, according to the bathtub curve from reliability engineering, infant mortality causes
would be the dominant failure mode.
3) The ESPS diesel generators are of a much newer design than the diesel generators that
were added to plants to meet SBO / Appendix R requirements and incorporate over 30
years’ worth of improvements.
4) The maintenance of the ESPS diesel generators is through the contract OEM, which will
maintain the equipment to the factory specifications.
5) The ESPS diesel generators are designed for emergency use vice rail or marine diesel
engines which are adopted for emergency use.
RAI-13 – Aggregate Update Analysis
Regulatory Guide 1.174, Revision 2, provides quantitative guidelines on CDF and LERF
and identifies acceptable changes to these frequencies that result from proposed changes
to the plant’s licensing basis and describes a general framework to determine the
acceptability of risk-informed changes. Regulatory Guide 1.177, Revision 1, provides risk
acceptance guidelines on ICCDP and ICLERP and identifies acceptable changes to these
probabilities that result from proposed changes to permanent changes to the licensee’s
TSs. The NRC staff review of the information in the LAR, as supplemented, has identified
additional information that is required to fully characterize the risk estimates.
The PRA methods and treatments discussed in the following RAIs may need to be revised
to be acceptable by the NRC staff:
y RAI-2.d regarding incorporation of the appropriate and consistent treatment of SSF
and ESPS structural failure.
y RAI-3.a regarding modeling the most limiting plant configurations.
y RAI-4.b regarding update of CCFs to account for updated component failure rates.
y RAI-5.b regarding the seismic bounding analysis.
y RAI-7.b regarding modeling the differences between units.
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y RAI-9.b regarding incorporation of the Revision 4 internal events PRA model for the
underlying model used in the internal flooding and high winds PRA.
y RAI-10.b on providing ICCDP and ICLERP for all hazard groups in accordance with
Section 6, “Stage D - Assessing Parameter Uncertainty,” of NUREG-1855, Revision
1.
y RAI-12 regarding incorporation of the generic industry failure rate of SBO DGs.
In the supplement letter of October 8, 2018 in response to audit Question 14, an aggregate
case study was provided that included resolution to audit questions as follows:
y Incorporation of updated NUREG-2169 fire ignition frequencies in the fire PRA
(audit Question 04).
y Consistent use of appropriate EDG, SSF, and ESPS failure probabilities across the
Catawba hazard PRAs (audit Question 05.a).
y Incorporation of appropriate non-safety equipment failure probabilities for the ESPS
DGs in the Catawba PRA models (audit Question 05.b).
The NRC staff notes that no separate sensitivity studies results for each source of
uncertainty, such as the ESPS HRA study, were provided in the supplement. In addition,
the supplement response did not provide unit and configuration (train) specific results.
Furthermore, the response to audit Question 14.d identifies seven PRA model
conservatisms that might be considered if the risk acceptance guidelines of RG 1.174 and
1.177 are exceeded. The NRC staff notes that no bounding quantitative estimates of risk
(e.g., CDF, LERF, ICCDP, or ICLERP) were performed for several of these conservatisms.
To fully address the RAIs and the October 8, 2018 supplement aggregate results cited
above, provide the following:
a)

Provide the results of an aggregate analysis for each unit (including individual
results for each hazard group) that reflect the combined impact on the LAR risk
results (i.e., change in CDF, change in LERF, ICCDP and ICLERP in accordance
with NUREG-1855, Revision 1) of: (1) the PRA updates required in response to the
RAIs cited above, and (2) those updates incorporated in the aggregate analysis
specified in the October 8, 2018 supplement. Also, provide updated results that
reflect the combined updates to the PRA described above for: (1) the separate
sensitivity studies discussed in the LAR, as supplemented (e.g., the sensitivity study
referred to in LAR Section 6.2.5 and the aggregate sensitivity case in the October 8,
2018 supplement), and (2) the studies that address any identified key sources of
uncertainty identified in the NUREG-1855, Revision 1 process.

b)

For each RAI listed above, summarize how the issue(s) cited in the RAI were
resolved for the PRA or LAR. If the resolution involved an update to the PRA
models, then briefly summarize the PRA update. Also, confirm the aggregate
analysis in part (a) included the PRA updates from the October 8, 2018 supplement.

c)

Provide confirmation that the risk values in part (a) only reflect the modifications
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described in the LAR or in response to audit questions and RAIs. Otherwise,
describe any additional changes to the Catawba PRA models in support of the
aggregate analysis in part (a) that were not described in the LAR dated May 2, 2017
or in part (b) of this RAI. Provide justification that these additional changes, if any,
meet the requirement in RG 1.200 that “the PRA results used to support an
application must be derived from a baseline PRA model that represents the as-built,
as-operated plant to the extent needed to support the application.”
d)

Confirm that the updated aggregate analysis and sensitivity results still meet the risk
acceptance guidelines in RG 1.177, Revision 1, and RG 1.174, Revision 2.

e)

If the risk acceptance guidelines are exceeded, then identify which guidelines are
exceeded and provide justification that support the conclusions of the LAR in
accordance with NUREG-1855, “Guidance on the Treatment of Uncertainties
Associated with PRAs in Risk-Informed Decision Making,” Revision 1. This
justification should be of sufficient detail to provide assurance that the risk
acceptance guidelines are met for this application and may include, but not be
limited to, the following: 1) describing and providing the results of a more detailed,
realistic analysis to reduce conservatism and uncertainty; 2) proposing
compensatory measures and discuss their quantifiable impact on the risk results;
and 3) discussing the conservatisms in the analysis and their quantifiable impact on
the risk results.

Duke Energy RAI-13.a Response
The most limiting plant and alignment configuration results are presented in the tables below
based on the responses to RAIs 3, 9, and 10b.
The differences between Units have been determined and the most limiting result for each case
is presented below. For CDF, the overall limiting train and unit is train A on Unit 2. For LERF,
the overall limiting train and unit is train A on Unit 1.
The failure rates for the ESPS Diesels are set to the Generic SBO failure rates as provided in
RAI 4, for both the aggregate sensitivity and the best estimate cases.
The mean values for the aggregate results of the limiting trains are presented below:
RG 1.177 ICCDP Summary (Mean Aggregate Results Unit 2 A Train limiting)
Hazard
14 Day CT
Base
Multiplier
Internal Events
5.41E-06
4.16E-06
14/365
Internal Flooding
2.03E-05
1.66E-05
14/365
High Winds
2.07E-05
5.72E-06
14/365
Fire
2.81E-05
2.27E-05
14/365
Sum =

ICCDP
4.77E-08
1.42E-07
5.73E-07
2.06E-07
9.70E-07
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RG 1.177 ICLERP Summary (Mean Aggregate Results Unit 1 A Train Limiting)
Hazard
14 Day CT
Base
Multiplier
Internal Events
3.17E-07
2.16E-07
14/365
Internal Flooding
2.63E-07
4.46E-08
14/365
High Winds
1.95E-06
7.46E-07
14/365
Fire
2.01E-06
1.54E-06
14/365
Sum =

ICLERP
3.90E-09
8.39E-09
4.62E-08
1.77E-08
7.62E-08

The overall CDF and LERF impact of the CT and addition of the ESPS system still represents a
risk decrease. (The values presented include the conservatism and changes required for the
aggregate risk calculation.)
351 Day ICCDP Risk Contribution Summary (Mean Aggregate Results Unit 2 A Train limiting)
Hazard
ESPS credit
Base
Multiplier
ICCDP
3.54E-06
4.16E-06
351/365
-6.00E-07
Internal Events
1.66E-05
1.66E-05
351/365
0.00E+00
Internal Flooding
2.48E-06
5.72E-06
351/365
-3.12E-06
High Winds
2.23E-05
2.27E-05
351/365
-4.14E-07
Fire
Sum =
-4.14E-06
351 Day ICLERP Risk Contribution Summary (Mean Aggregate Results Unit 1 A Train Limiting)
Hazard
ESPS credit
Base
Multiplier
Internal Events
1.43E-07
2.16E-07
351/365
Internal Flooding
4.46E-08
4.46E-08
351/365
High Winds
1.62E-07
7.46E-07
351/365
Fire
1.50E-06
1.54E-06
351/365
Sum =
The total risk results assuming one 14-day CT entry and ESPS nominal availability for
the remainder of the year are shown below:
'CDF For Entire Change (Mean Aggregate Results Unit 2 A Train limiting)
Hazard
14-day CT
351 Day
Internal Events
4.77E-08
-6.00E-07
Internal Flooding
1.42E-07
0.00E+00
High Winds
5.73E-07
-3.12E-06
Fire
2.06E-07
-4.14E-07
Sum =

'LERF For Entire Change (Mean Aggregate Results Unit 1 A Train limiting)
Hazard
14-day CT
351 Day
Internal Events
3.90E-09
-7.00E-08
Internal Flooding
8.39E-09
0.00E+00
High Winds
4.62E-08
-5.62E-07
Fire
1.77E-08
-4.52E-08
Sum =

'CDF
-5.52E-07
1.42E-07
-2.55E-06
-2.07E-07
-3.17E-06

'LERF
-6.61E-08
8.39E-09
-5.15E-07
-2.75E-08
-6.01E-07

ICLERP
-7.00E-08
0.00E+00
-5.62E-07
-4.52E-08
-6.77E-07
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The limiting alignments of point estimates from RAI 3 are presented below. For CDF, the
overall limiting train and unit is train A on Unit 2. For LERF, the overall limiting train and unit is
train A on Unit 1.
RG 1.177 ICCDP Summary (Best Estimate Unit 2 A Train limiting)
Hazard
14 Day CT
Base
Internal Events
5.20E-06
3.95E-06
Internal Flooding
2.03E-05
1.66E-05
High Winds
2.02E-05
5.60E-06
Fire
2.85E-05
2.27E-05

RG 1.177 ICLERP Summary (Best Estimate Unit 1 A Train limiting)
Hazard
14 Day CT
Base
Internal Events
2.95E-07
2.03E-07
Internal Flooding
2.99E-07
4.46E-08
High Winds
1.88E-06
7.18E-07
Fire
2.05E-06
1.54E-06

Multiplier
14/365
14/365
14/365
14/365
Sum =

ICCDP
4.79E-08
1.42E-07
5.60E-07
2.22E-07
9.72E-07

Multiplier
14/365
14/365
14/365
14/365
Sum =

ICLERP
3.53E-09
9.76E-09
4.46E-08
1.96E-08
7.74E-08

The overall CDF and LERF impact of the AOT and addition of the ESPS system represents a
risk decrease, similar to the aggregate sensitivity.
351 Day ICCDP Risk Contribution Summary (Best Estimate Unit 2 A Train limiting)
Hazard
ESPS credit
Base
Multiplier
Internal Events
3.27E-06
3.95E-06
351/365
Internal Flooding
1.66E-05
1.66E-05
351/365
High Winds
2.40E-06
5.60E-06
351/365
Fire
2.24E-05
2.27E-05
351/365
Sum =

ICCDP
-6.54E-07
0.00E+00
-3.08E-06
-2.88E-07
-4.02E-06

351 Day ICLERP Risk Contribution Summary (Best Estimate Unit 1 A Train limiting)
Hazard
ESPS credit
Base
Multiplier
Internal Events
1.36E-07
2.03E-07
351/365
Internal Flooding
4.46E-08
4.46E-08
351/365
High Winds
1.54E-07
7.18E-07
351/365
Fire
1.50E-06
1.54E-06
351/365
Sum =
The total risk results assuming one 14-day CT entry and ESPS nominal availability for the
remainder of the year are shown below:

ICLERP
-6.44E-08
0.00E+00
-5.42E-07
-3.85E-08
-6.45E-07
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'CDF For Entire Change (Best Estimate Unit 2 A Train limiting)
Hazard
14-day CT
351 Day
Internal Events
4.79E-08
-6.54E-07
Internal Flooding
1.42E-07
0.00E+00
High Winds
5.60E-07
-3.08E-06
Fire
2.22E-07
-2.88E-07
Sum =

'CDF
-6.06E-07
1.42E-07
-2.52E-06
-6.60E-08
-3.05E-06

'LERF For Entire Change (Best Estimate Unit 1 A Train limiting)
Hazard
14-day CT
351 Day
Internal Events
3.53E-09
-6.44E-08
Internal Flooding
9.76E-09
0.00E+00
High Winds
4.46E-08
-5.42E-07
Fire
1.96E-08
-3.85E-08
Sum =

'LERF
-6.09E-08
9.76E-09
-4.98E-07
-1.89E-08
-5.68E-07

A bounding seismic ICCDP estimate for the 14-day CT is 1.87E-7. The two methodologies
presented in RAI 5 align with this bounding seismic ICCDP estimate. The overall change of
including ESPS is a risk improvement, even when the bounding seismic estimate is
considered. The bounding seismic ICLERP estimate for the 14-day CT is 2.60E-8. These
bounding seismic ICCDP and ICLERP estimates, as provided in the October 8, 2018
supplement, are not based on a Reg. Guide 1.200 model.
Duke Energy RAI-13.b Response
•

RAI-2.d regarding incorporation of the appropriate and consistent treatment of SSF
and ESPS structural failure.

The appropriate and consistent treatment of SSF and ESPS structural failures is
included in response to RAI 2.d.
•

RAI-3.a regarding the incorporation of the most limiting plant configurations.

The most limiting plant and alignment configuration results are included in responses to
RAIs 3 and 13.
•

RAI-4.b regarding update of CCFs to account for updated component failure rates.

Appropriate CCFs were used for all hazards per response to RAI-4.b.
•

RAI-5.b regarding the seismic bounding analysis.

The seismic analysis as described in RAI-5 was used.
y

RAI-7.b regarding modeling the differences between units.

The limiting Unit (from fire) was presented in the analysis. Response to RAI-7.b
demonstrated no significant differences between the Units for Internal Events, High
Winds, and Internal Flooding.

U.S. Nuclear Regulatory Commission
RA-19-0004, Attachment 1
Page 40
y

RAI-9.b regarding incorporation of the Revision 4 internal events PRA model for the
underlying model used in the internal flooding and high winds PRA.

The incorporation of the Revision 4 internal events PRA model for the internal flooding
and high winds PRA is presented in RAI 9.
y

RAI-10.b on providing ICCDP and ICLERP for all hazard groups in accordance with
Section 6, “Stage D - Assessing Parameter Uncertainty,” of NUREG-1855,
Revision 1.

The aleatory (parameter) uncertainty values are presented in the response to
RAI 10.b.
The modifications that were made for the previous October 8, 2018 supplement RAI-4
response continue to be included unless modified by the RAIs discussed in this
(RAI 13.b) response.
y

RAI-12 regarding incorporation of the generic industry failure rate of SBO DGs.

Generic industry SBO DG failure rates were incorporated per RAI-12.
Duke Energy RAI-13.c Response
The model used for the ESPS RAI 3 response development included minor refinements
to ensure that the ESPS system was properly credited for mitigation capabilities. The
refinements include:
1)

Deletion of power breakers that are already defined to be within the EDG
component boundary

2)

Added prohibited maintenance combinations to flag file based on commitments
and technical specifications

3)

Modeling changes to credit hot leg creep rupture phenomena to depressurize the
vessel prior to failure in the LERF model

4)

Used calc. type 3 (Mission Time, No Repair) for EDG Fail to Run failure modes

5)

Refined operator action for ESPS alignment based on developed procedures and
subsequently developed HRA dependency analysis for HFE combinations

6)

The SSF was credited in F2 straight-line wind and tornado high wind-initiated
events after the first hour of the initiating event, as discussed in RAI 1

Duke Energy RAI-13.d Response
The overall application associated with adding ESPS to the Catawba Nuclear Station is
a risk improvement.
The aggregate sensitivity and best estimate cases continue to meet the acceptance
guidelines in RG 1.177, Revision 1, and RG 1.174, Revision 2.
Additionally, the presented analysis contains the following conservatisms:
x

Flex equipment is not credited, but would be available and deployed if needed.
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y

y

x

The reliability data collected by the PRA as part of the data update process
shows the FLEX equipment is reliable.
•

FLEX Generator - Fail to Start as 3E-03 per demand and Fail to Run as 1E-3
per hour

•

FLEX Pumps – Fail to Start as 5E-03 per demand and Fail to Run as 2E-3
per hour

The FLEX equipment has been deployed for various reasons, so the operator
actions and procedures have been exercised, increasing the reliability of these
actions.

The high winds model does not credit the recovery of offsite power. For F1 and F2
straight-line winds, the recovery of offsite power is credible. In addition, the EDG
extended AOT requires a check of weather and a Safety Related EDG will not be
removed from service if the weather forecast has potential for severity. Thus, the
High Wind contribution is significantly overstated.

Duke Energy RAI-13.e Response
The risk acceptance guidelines continue to be met. No additional actions required.
RAI-14 – Catawba Facts and Observations (F&O) Closure Process
Section 2 of RG 1.200, Revision 2, states for the applicable technical requirements, “the
staff anticipates that current good practice, i.e., Capability Category II of the ASME/ANS
standard, is the level of detail that is adequate for the majority of the applications,” and, “[a]
peer review is needed to determine if the intent of the requirements in the standard is met.”
The NRC staff observed (ADAMS Accession No. ML18117A187) that independent reviews
were performed to close F&Os for the Catawba LERF and internal flooding PRAs.
However, it is not clear whether these independent reviews were performed consistent with
the process documented in Appendix X to Nuclear Energy Institute (NEI) 05-04, NEI 07-12,
and NEI 12-13, “Close-out of Facts and Observations,” as accepted, with conditions, by
NRC in the letter from Joseph Giitter and Mary Jane Ross-Lee (NRC) to Greg Krueger
(NEI) dated May 3, 2017 (ADAMS Accession Number ML17079A427).
The October 8, 2018 supplement, in response to audit Question 16, provided details related
to the above closure reviews and the approved NEI Appendix X (Independent Assessment
Team option). The response indicated that “the same individuals who performed the 2015
Independent Review were contracted again in 2017 to perform a second independent
review, including an assessment of whether or not each F&O resolution constitutes an
upgrade to the PRA.” To confirm that the independent reviews were performed consistent
with NEI Appendix X, clarify whether any F&O resolutions were determined to be a PRA
upgrade(s) and, if so, whether a focused-scope peer review was performed concurrently
with these independent reviews. If so, provide the following:
a)

Summary of the scope of the peer review, and
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b)

Detailed descriptions of any new F&Os generated from the peer review and the
associated dispositions for the application.

Duke Energy RAI-14 Response
a)

All internal flood and LERF F&O resolutions were determined to be
updates/maintenance, rather than upgrades. As such, no focused-scope peer review is
required.

b)

Because no focused-scope peer review is required, no new F&O’s were generated for
the internal flood and LERF PRA models.

RAI-15
In Attachment 1, “Catawba Technical Specification Marked Up Pages,” of the supplemental LAR
dated October 8, 2018, the licensee proposed to add a new LCO 3.8.1.d that would require the
operability of opposite unit DG(s) and a new Required Actions (RAs), and to revise and
renumber existing RAs for TS 3.8.1 Condition B (one LCO 3.8.1.b DG inoperable).
New LCO 3.8.1.d would state “The DG(s) from the opposite unit necessary to supply power to
the NSWS, CRAVS, CRACWS and ABFVES.”
New RA B.1 would state “Verify both DGs on the opposite unit operable,” with a CT of “1 hour
and once per 12 hours thereafter.”
Revised and renumbered RA B.4.2 would state: “Perform SR 3.8.1.2 for operable DG(s).”
The NRC staff notes the following discrepancies:
It appears that the proposed RA B.1 is similar to the revised and renumbered RA B.4.2 with
respect to the operability of the opposite unit DGs because the existing Surveillance
Requirements (SR) 3.8.1.2 in RA B.4.2 verifies the operability of the remaining DGs including
the opposite unit DG (s) by verifying that each DG can start from standby conditions and
achieve steady state voltage and frequency within the required ranges.
It does not appear that a discussion of the basis for the 1-hour and 12-hour CTs for the new RA
B.1 was provided.
a. Provide a discussion that explains how the operability of the LCO 3.8.1.d DGs will be
verified by RA B.1.
b. Provide a discussion that describes the basis and derivation of the CTs (1 hour and once
per 12 hours thereafter) for RA B.1.
Duke Energy RAI-15 Response
a. The proposed RA B.1 is for an administrative verification of OPERABILITY. There is
reasonable expectation of OPERABILITY for the LCO 3.8.1.d DG(s) when licensed
operators verify that all the following conditions exist:
y The DG Surveillance Requirements are met.
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y The normal operator rounds for the DG are up-to-date and have been
performed satisfactorily.
y The DG and its support systems have not been logged as inoperable or nonfunctional.
y There are no items being tracked via the Adverse Condition Monitoring and
Contingency Planning sheet that calls into question OPERABILITY of the DG.
y There are no in-progress OPERABILITY determinations or functionality
assessments for the DG and its support systems.
b.

The initial CT of 1 hour for RA B.1 is based on the recognized importance of
ensuring the LCO 3.8.1.d DG(s) is OPERABLE to power one train of shared
systems during the time the LCO 3.8.1.b DG is inoperable. The 1 hour allows
sufficient time to perform this verification if the inoperability of the LCO 3.8.1.b DG
was unplanned.
The proposed 12-hour Completion Time (CT) of RA B.1 was chosen due to the
Catawba operator shifts being 12 hours. In addition, BTP 8-8 states:
The availability of AAC or supplemental power source shall be checked every 812 hours (once per shift).

The proposed change includes provisions for Catawba to ensure availability of ESPS
“once per 12 hours.” Thus, “once per 12 hours” for the RA B.1 CT allows Catawba to
verify operability of LCO 3.8.1.d DG(s) and availability of ESPS at the same time
intervals.
The Calvert Cliffs precedent that was closely followed uses “1 hour and 24 hours
thereafter.” Catawba has proposed a more conservative CT (12 hours vice 24 hours).
RAI-16
In Attachment 1 of the October 8, 2018 letter, the licensee proposed to revise TS 3.8.1
Condition B (i.e., one LCO 3.8.1.b DG inoperable) to extend the CT for restoring the DG to
operable status beyond the existing 72-hour and up to 14 days, provided the ESPS is available.
The licensee proposed 4 CTs to restore the inoperable LCO 3.8.1.b DG to operable status (RA
B.6).
RA B.6 would state: “Restore DG to operable status,” with the following CTs:
72 hours from discovery of unavailable
ESPS AND
24 hours from discovery of unavailable ESPS when in extended Completion
Time AND
14
days
AND
17 days from discovery of failure to meet LCO 3.8.1.a or LCO 3.8.1.b
RA B.5 would state: “Ensure availability of Emergency Supplemental Power Source
(ESPS),” with the following CT:
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Prior to entering the extended CT of Action
B.6 AND
Once per 12 hours thereafter.
In Section 2.1, “Catawba Evaluation of the TS 3.8.1 Change Request,” of the October 8,
2018 letter, the licensee states:
The CT of 72 hours from discovery of unavailable ESPS of new RA B.6 (formerly RA
B.4) is based on the existing CT for an inoperable DG. The 24 hour CT of new RA B.6
is based on Branch Technical Position 8-8 and indicates that if the ESPS
unavailability occurs sometime after 72 hours of continuous DG inoperability (i.e., after
entering the extended CT for an inoperable DG), then the remaining time to restore
the ESPS to available status or restore the DG to operable status is limited to 24
hours.
In the Catawba current TS, the existing 72-hour CT is based on RG 1.93, which states, in part:
If the available onsite ac power sources are one less than the LCO, power operation
may continue for a period that should not exceed 72 hours, provided that the
redundant diesel generator is assessed within 24 hours to be free from commoncause failure or is verified to be operable in accordance with plant-specific technical
specifications.
The guidance in RG 1.93 relates to redundant power sources. The allowed power operation
period of 72 hours starts from the time the available onsite ac power sources (i.e., DGs)
are found to be one less than the LCO (i.e., one DG is inoperable).
The NRC staff has identified the following discrepancies:
The proposed CT of “72 hours from discovery of unavailable ESPS” of new RA B.6
(inoperable DG) would begin on discovery that both an inoperable DG exists and the ESPS
is unavailable, as stated in the LAR, whereas the existing 72-hour CT for an inoperable DG
begins when the DG is inoperable based on RG 1.93. Thus, the proposed “72 hours from
discovery of
unavailable ESPS” would not be “based on the existing CT for an inoperable DG,” as stated
in the LAR.
The proposed CT of “72 hours from discovery of unavailable ESPS” would allow the DG to
remain inoperable beyond the existing 72-hour CT without an available ESPS or a
supplemental AC power source since the proposed 72-hour CT would begin on discovery that
both an inoperable DG exists and the ESPS is unavailable.
The proposed CTs for RA B.6 do not identify a non-extended CT or a time for entering the
extended CT that would indicate when the RA B.5 (ensure the availability of ESPS) would be
performed within the first CT (i.e., prior to entering the extended CT of RA B.6) and when the
proposed 24-hour CT (i.e., 24 hours from discovery of unavailable ESPS when in extended
CT) of RA B.6 would be applicable.
a. Provide a discussion that explains how the proposed CT of “72 hours from discovery
of unavailable ESPS” of RA B.6 is based on the existing 72-hour CT for an inoperable
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DG that begins when the DG is found inoperable. If the proposed CT is not based on
the existing 72-hour CT, provide a revised CT for RA B.6 so that the CT for restoring
the inoperable LCO 3.8.1.b DG to operable status would not exceed 72 hours from
the time the LCO 3.8.1.b DG was found inoperable (i.e., Condition B) or provide a
justification for the new CT.
b. Provide a discussion that explains how entry into the extended CT is identified in the
proposed CTs for RA B.6 to allow the implementation of RA B.5 prior to entering the
extended CT of RA B.6, and to apply the 24-hour CT of RA B.6.
Duke Energy RAI-16 Response
Duke Energy proposes the following changes in red (also shown in Attachment 2):
The CT for proposed RA B.5 is revised as follows:
B.5

Evaluate availability of
Emergency Supplemental
Power Source (ESPS).

1 hour
Prior to entering the
extended Completion
Time of ACTION B.6
AND
Once per 12 hours
thereafter

The existing RA B.4 is renamed “B.6.” The associated CT is revised to state:
“72 hours from discovery of unavailable ESPS**
AND
24 hours from discovery of &RQGLWLRQ%HQWU\ 48 hours concurrent with unavailability of
ESPS unavailable ESPS when in extended Completion Time
AND
14 days
AND
17 days from discovery of failure to meet LCO 3.8.1.a or LCO 3.8.1.b”
Since proposed RA B.5 specifies to “evaluate”, discovering the ESPS unavailable does not
result in the RA being not met. On discovery of an unavailable ESPS, the CT for RA B.6 starts
the 72 hour and/or 24 hour clock. This change is consistent with Brunswick Steam Electric
Plant TS 3.8.1 precedent (ADAMS Accession No. ML13329A362).
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If the ESPS is or becomes unavailable with an inoperable LCO 3.8.1.b DG, then action is
required to restore the ESPS to available status or to restore the DG to OPERABLE status
within 72 hours from discovery of unavailable ESPS. However, if the ESPS unavailability
occurs at or sometime after 48 hours of continuous LCO 3.8.1.b DG inoperability, then the
remaining time to restore the ESPS to available status or to restore the DG to OPERABLE
status is limited to 24 hours.
The 72 hour and 24 hour Completion Times allow for an exception to the
normal “time zero” for beginning the allowed outage time “clock.” The 72 hour Completion Time
only begins on discovery that both:
a. An inoperable DG exists; and
b. ESPS is unavailable.
The 24 hour Completion Time only begins on discovery that:
D$QLQRSHUDEOH'*H[LVWVIRUKRXUVDQG
b. ESPS is unavailable.
RAI-17
BTP 8-8 recommends that the time to make the supplemental or alternate AC (AAC) power
source available, including cross-connection, should be approximately 1 hour to enable
restoration of battery chargers and control reactor coolant system inventory. Also, plants must
assess their ability to cope with loss of all AC power (i.e., SBO) for one hour independent of an
AAC power source to support the one-hour time for making this supplemental power source
available
In the May 2, 2017 letter, the licensee states:
The SDGs will become one of the options in ECA-0.0 for restoring AC power. Observations of
the operators on the plant simulator show that it takes about 20 minutes for the operators to get
to the point in the procedure to attempt to restore power from any source. If the ESPS is the
chosen source of power, operators would be dispatched to place it in service. […]
The ESPS will constitute two supplemental DGs capable of powering any one of the 4160 V
essential buses on either unit during an SBO within one hour from the time that the emergency
procedures direct their use as the emergency power source. […]
CNS [Catawba Nuclear Station] […] take[s] credit for its respective SSF [Standby Shutdown
Facility] diesel generator as the AAC Source for coping with a SBO within 10 minutes of a SBO
event.
CNS’s […] coping times during a SBO are not affected by the proposed change to
extend the CT for one inoperable DG. The coping times are calculated based on guidance
provided in NUMARC 87-00 [Guidelines and Technical Bases for NUMARC Initiatives
Addressing Station Blackout at Light Water Reactors, Revision 1, Nuclear Management and
Resources Council, Inc., August 1991].
BTP 8-8 states that plants must assess the capability to cope with the loss of all AC power for
one hour independent of a supplemental AC power source. CNS […] ha[s] […] performed
calculations for SBO coping that demonstrate each [unit] is a 4-hour coping plant.
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The NRC staff has identified the following discrepancies:
It appears that the ESPS would be connected to supply power to the 4160 volts (V) bus within 1
hour and 20 minutes from the start of the SBO event since the ESPS would power the 4160 V
bus within 1 hour from the time that the emergency procedures direct their use as the
emergency power source, and it would take 20 minutes to get to that time. This indicates that
the time to make the ESPS available to supply power to the station would not be within the
approximately one hour timeframe described in the LAR.
The 4-hour SBO coping duration for Catawba is the time the plant can cope with an SBO event
using the SSF. The availability of the SSF within 10 minutes of an SBO event indicates that
Catawba can cope with the SBO without (or independent of) the SSF for 10 minutes and not for
1 hour, as stated in the BTP 8-8.
ab-

Clarify the estimated time it would take to connect the ESPS power source (i.e., the two
supplemental DGs) to the station’s safety bus from the start of an SBO event.
Provide a discussion that summarizes the calculations or analysis performed in
accordance with NUMARC 87-00 guidance to assess the Catawba ability to cope with
the loss of all AC power (i.e., SBO) for 1 hour or the period of time clarified in above
question until the ESPS is connected to the shutdown buses, as stated in BTP 8-8. Also,
include in the discussion a summary of the coping analysis conclusions.

Duke Energy RAI-17 Response
a.

Since the original application for ESPS was submitted, CNS has completed
sufficient installation of ESPS equipment and facility tie-ins. A time line was
obtained and validated by licensed and auxiliary operators, for implementation of the
emergency procedure for station blackout (SBO) and aligning ESPS to power an
essential bus on the SBO unit. A team consisting of a licensed operator and
Auxiliary operators simulated the operator dispatch times and the time it takes to
energize the 4160V safety bus once local actions are completed. Multiple local
validations, for both units, were obtained and documented. A breaker at the training
center was used to obtain the length of time it takes to rack in and rack out the
breakers. The longest and most conservative local times were used.
The validated total time from the loss of power to the 4160V safety bussed to reenergize a 4160V safety bus through a unit transformer using ESPS was 50
minutes. A more conservative time limit, taking into account the CNS standard
GHVLUHGPDUJLQIRUWLPHFULWLFDODFWLRQVRIDQGWKH-minute case, is 60
minutes from time power is lost to the 4160V busses. Duke Energy meets the
“approximated one hour” requirement and the operators will be held accountable to
a 60-minute timeframe to account for desired margin.

b.

Duke Energy has an approved calculation for CNS that assesses the ability to cope
with an extended loss of all AC power referred to as an Extended Loss of AC Power
(ELAP) event which is equivalent to Station Block Out (SBO) without taking any
credit for the Standby Shutdown Facility (SSF). The calculation demonstrates the
amount of time available for recovery actions to take place to restore onsite power
before the core uncovers and fuel damage becomes imminent. The calculation
included a reactor coolant pump seal leak, turbine-driven (T/D) AFW (CA) pump is
available, and assumed that the SSF is unavailable. The calculation concludes that
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the length of time between SBO event initiation and the onset of significant core
uncover is greater than 2 hours. Therefore, CNS clearly demonstrates the ability to
cope with the SBO event for the 60-minute duration cited in response to part a.
above until the ESPS is connected to a 4160V safety bus.
RAI-18
In Attachment 1 of the October 8, 2018 letter, the licensee proposed a new Condition C that
would state “Required Action and associated Completion Time of Required Action B.1 not met.”
Two alternate RA C.1.1 and RA C.1.2 are proposed for Condition C.
RA C.1.1 would state “Restore both DGs on the opposite unit to operable status,” with a CT of
72 hours.
RA C.1.2 would state “Restore the LCO 3.8.1.b DG to operable status,” with a CT of 72 hours.
The proposed RA B.1 would state: “Verify LCO 3.8.1.d DG(s) operable.” The CT for RA B.1
would state: “1 hour and once per 12 hours thereafter.
In Section 2.1 of the October 8 letter, the licensee stated that the 72-hour CT for the new RA
C.1.1 and RA C.1.2 is in accordance with Regulatory Guide (RG) 1.93, which indicates
operation may continue in this condition for a period that should not exceed 72 hours.
RG 1.93 states, in part:
If the available onsite ac electric power sources are two less than the LCO, power
operation may continue for a period that should not exceed 2 hours.
If the available onsite ac power sources are one less than the LCO, power operation
may continue for a period that should not exceed 72 hours, provided that the redundant
diesel generator is assessed within 24 hours to be free from common-cause failure or is
verified to be operable in accordance with plant-specific technical specifications
The guidance in RG 1.93 relates to redundant power sources. The power operation period of 2
hours is applicable to two inoperable AC power sources, and the period of 72 hours starts from
the time the available onsite ac power sources (i.e., DGs) are one less than the LCO (i.e., one
DG is inoperable). Also, the power operation period of 72 hours allowed per RG 1.93 starts from
the time the available onsite ac power sources (i.e., DGs) are one less than the LCO (i.e., one
DG is inoperable).
The NRC staff has identified the following discrepancies:
If two redundant DGs in the opposite unit would be inoperable in Condition C, the CT for
restoring both inoperable DGs to operable status (RA C.1.1) would be 2 hours, as
recommended in RG 1.93. However, the proposed CT for RA C.1.1 is 72 hours and is not
consistent with RG 1.93.
The proposed RA C.1.2 and associated CT would allow the LCO 3.8.1.b DG to remain
inoperable for a time longer than 72 hours because the proposed 72-hour CT for C.1.2 would
start from the time of discovery of the inoperability of both DGs on the opposite unit by RA B.1
(i.e., 1 hour and once per 12 hours thereafter), and not from the time of discovery of inoperable
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LCO 3.8.1.b DG, as described in RG 1.93. This indicates that the proposed 72-hour CT for RA
C.1.2 would not be in accordance with RG 1.93, as stated in the LAR.
a. Provide a discussion of how the proposed 72-hour CT for new RA C.1.1 (restore both
DGs on the opposite unit to operable status) is consistent with RG 1.93 with respect to
two inoperable DGs.
b. Provide a discussion that explains how the 72-hour CT for RA C.1.2 (restore LCO
3.8.1.b DG to operable status) is in accordance with RG 1.93 so that the CT for RA
C.1.2 would not exceed 72 hours from the time the LCO 3.8.1.b DG is found inoperable.
Duke Energy RAI-18 Response
a. The proposed Condition C in the October 8, 2018 submittal is deleted from the CNS
TS 3.8.1.
b. RA C.1.2 was not in accordance with RG 1.93 as cited in the October 8, 2018
submittal because the CT could exceed 72 hours. Therefore, the proposed Condition C
in the October 8, 2018 submittal is deleted from the CNS TS 3.8.1. Condition D from the
October 8, 2018 submittal is now renamed to Condition C (Shown in Attachment 2).
RAI-19
In Attachment 1 of the October 8, 2018 letter, the licensee proposed a new Condition D that
would state: “one LCO 3.8.1.c offsite circuit is inoperable.” The RAs would be modified by a
Note.
The proposed Note would state: “Enter applicable Conditions and Required Actions of LCO
3.8.9, “Distribution Systems - Operating,” when Condition D is entered with no AC power source
to a train.”
RA D.3 would state: “Declare NSWS, CRAVS, CRACWS and ABFVES supported by the
inoperable offsite circuit inoperable,” with a CT of 72 hours.
In Section 2.1 of the October 8, 2018 letter, the licensee stated that the Note would allow “new
Condition D to provide requirements for the loss of a LCO 3.8.1.c offsite circuit and LCO 3.8.1.d
DG without regard to whether a train is de-energized. “
10 CFR 50.36(c)(2) states:
When an LCO of a nuclear reactor is not met, the licensee shall shut down the reactor or
follow any remedial action permitted by the technical specifications until the condition
can be met.
The staff notes that the new Condition D is not related to the loss of an LCO 3.8.1.d DG, and as
such, would not provide the requirements for the loss of an LCO 3.8.1.d DG. In addition, the
proposed RAs would not require the restoration of the LCO 3.8.1.c offsite circuit to operable
status or other remedial actions to meet the TS LCO 3.8.1.c, as required by 10 CFR 50.36(c)(2).
1- Clarify how the proposed Note for the new Condition D would allow the new Condition
D to provide requirements for the loss of a LCO 3.8.1.d DG, as stated above.
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2- Provide a discussion that explains how the proposed RAs for the new Condition D
would allow the TS LCO 3.8.1 to be met, as required by 10 CFR 50.36(c)(2).
Duke Energy RAI-19 Response
a.

(Note: Condition D in Attachment 2 is marked up and now renamed to Condition C)
The Note above the Required Actions associated with Condition C is consistent with
the Calvert Cliffs precedent. Condition C addresses the inoperability of one LCO
3.8.1.c qualified offsite circuit between the offsite transmission network and the
opposite unit’s Onsite Essential Auxiliary Power System. If Condition C is entered
for one LCO 3.8.1.c offsite circuit inoperable concurrently with one LCO 3.8.1.d DG
inoperable associated with the same train of shared systems and the NSWS
pump(s), then the NOTE requires the licensed operator to enter all applicable
Conditions and Required Actions of TS 3.8.9 "Distribution Systems - Operating".
Specifically, in the case where an inoperable LCO 3.8.1.c qualified offsite circuit and
an inoperable LCO 3.8.1.d DG both support the same train of shared systems and
NSWS pump(s), TS 3.8.9 Condition A must be entered because there is no longer
assurance that the train of "Distribution Systems - Operating" can be energized to
the proper voltage. Both units would enter TS 3.8.9 Condition A in this instance
since there is no power source to a train of shared systems and NSWS pump(s)
(refer to CNS LCO 3.0.9). This action is consistent with CNS current application of
TS 3.8.9 with the concurrent inoperability of a DG and inoperability of a qualified
offsite circuit impacting the same train of “Distribution Systems – Operating” aligned
to power shared systems and NSWS pump(s).

b.

Proposed RA D.3 (renamed to C.3) from the October 2018 submittal would not allow
LCO 3.8.1 to be met. In order to comply with 10 CFR 50.36(c)(2), RA C.3 has been
revised as follows:

CD.3 Declare NSWS, CRAVS,
CRACWS or ABFVES
supported by the
inoperable offsite circuit
inoperable. Restore LCO
3.8.1.c offsite circuit to
OPERABLE status.

72 hours

Consistent with the time provided in ACTION A, operation may continue in Condition
C for a period that should not exceed 72 hours. With one required LCO 3.8.1.c
offsite circuit inoperable, the reliability of the offsite system is degraded, and the
potential for a loss of offsite power is increased, with attendant potential for a
challenge to the unit safety systems. In this Condition, however, the remaining
OPERABLE offsite circuits and DGs are adequate to supply electrical power to the
onsite Class 1 E Distribution System. If the LCO 3.8.1.c required offsite circuit
cannot be restored to OPERABLE status within 72 hours, then Condition K (now
renamed as Condition I in Attachment 2) must be entered immediately.
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RAI-20
In Attachment 1 of the October 8, 2018 letter, the licensee proposed a new Condition E that
would apply when one LCO 3.8.1.d DG is inoperable. The RAs for new Condition E would be
modified by a Note.
The Note would state: “Enter applicable Conditions and Required Actions of LCO 3.8.9,
“Distribution Systems - Operating,” when Condition E is entered with no AC power source to a
train.”
RA E.1 would state: “verify both LCO 3.8.1.b DGs operable, the opposite unit’s DG operable
and ESPS available,” with a CT of “1 hour and once per 12 hours thereafter.”
RA E.4.2 would state: “Perform SR 3.8.1.2 for operable DG(s).”
RA E.5 would state: “Declare NSWS, CRAVS, CRACWS and ABFVES supported by the
inoperable DG inoperable,” with a CT of “14 days.”
In Section 2.1 of the October 8, 2018 letter, the licensee states:
[The Note] allow new Condition E to provide requirements for the loss of a LCO 3.8.1.c
offsite circuit and LCO 3.8.1.d DG without regard to whether a train is de-energized.
The verification in this RA [E.1] provides assurance that the other three safety-related
DGs and the ESPS are capable of supplying the Class 1E AC Electrical Power
Distribution System.
The CT of 14 days is justified by new RA E.1 (verify both unit-specific DGs are operable,
the other opposite unit DG is operable and the ESPS is available). The 14 day CT is also
consistent with the proposed CT in ACTION B when ESPS is available.
10 CFR 50.36(c)(2) states:
When an LCO of a nuclear reactor is not met, the licensee shall shut down the reactor or
follow any remedial action permitted by the technical specifications until the condition
can be met.
The NRC staff has identified the following discrepancies:
The new Condition E is not related to the loss of an LCO 3.8.1.c offsite circuit, and as such, it
appears to not provide the requirements for the loss of an LCO 3.8.1.c offsite circuit.
It does not appear that a discussion of the basis is for the 1-hour and 12-hour CTs for the new
RA E.1 was provided.
It does not appear that a CT for the proposed RA E.5 (declare NSWS, CRAVS, CRACWS and
ABFVES supported by the inoperable DG inoperable) when the ESPS is unavailable consistent
with the proposed CT for Condition B (i.e., one LCO 3.8.1.b DG inoperable) was provided.
The proposed RAs for the new Condition E appear to not require the restoration of the LCO
3.8.1.d DG to operable status to meet the TS LCO 3.8.1, as required by 10 CFR 50.36(c)(2).
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a. Clarify how the proposed Note for the new Condition E would allow the new Condition
E to provide requirements for the loss of a LCO 3.8.1.c offsite circuit, as stated above.
b. Provide a discussion that explains the basis for the proposed CTs (i.e., 1 hour and
once per 12 hours thereafter) for new RA E.1.
c. Provide a discussion about the RAs and associated CTs for Condition E for the case
when the ESPS is unavailable.
d. Provide a discussion that explains how the proposed RAs for the new Condition E
would allow the TS LCO 3.8.1 to be met, as required by 10 CFR 50.36(c)(2).
Duke Energy RAI-20 Response
(Note: Condition E in Attachment 2 is marked up and renamed to Condition D)
a.

The Note above the Required Actions associated with Condition D is consistent with the
Calvert Cliffs precedent. Condition D addresses the inoperability of one LCO 3.8.1.d DG
aligned to the opposite unit Onsite Essential Auxiliary Power System that is supplying
power to a train of shared systems and to the respective NSWS pump(s). If Condition D is
entered for one LCO 3.8.1.d DG concurrently with one LCO 3.8.1.c offsite circuit inoperable
associated with the same train of shared systems and NSWS pump(s), then the Note
requires the licensed operator to enter all applicable Conditions and Required Actions of TS
3.8.9 "Distribution Systems - Operating". Specifically, in the case where an inoperable LCO
3.8.1.d DG and an inoperable LCO 3.8.1.c qualified offsite circuit both support the same
train of shared systems and NSWS pump(s), TS 3.8.9 Condition A must be entered
because there is no longer assurance that the train of "Distribution Systems - Operating"
can be energized to the proper voltage. Both units would enter TS 3.8.9 Condition A in this
instance since there is no power source to a train of shared systems and NSWS pump(s)
(refer to CNS LCO 3.0.9). This action is consistent with CNS current application of TS 3.8.9
with the concurrent inoperability of a DG and inoperability of a qualified offsite circuit
impacting the same train of "Distribution Systems - Operating" aligned to power shared
systems and NSWS pump(s).

b.

The initial CT of 1 hour for RA D.1 is based on the recognized importance of ensuring the
LCO 3.8.1.b DGs are OPERABLE when a LCO 3.8.1.d DG is inoperable. The 1 hour
allows sufficient time to perform this verification if the inoperability of the LCO 3.8.1.d DG
was unplanned.
The proposed 12-hour Completion Time (CT) of RA D.1 was chosen due to the
Catawba operator shifts being 12 hours. In addition, BTP 8-8 states:
The availability of AAC or supplemental power source shall be checked every 812 hours (once per shift).
The proposed change includes provisions for Catawba to ensure availability of ESPS
“once per 12 hours.” Thus, “once per 12 hours” for the RA D.1 CT allows Catawba to
verify operability of the unit DGs.
The Calvert Cliffs precedent that was closely followed uses “1 hour and 24 hours
thereafter.” Catawba has proposed a more conservative CT (12 hours vice 24 hours).
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c.

RA D.1 is revised to “Verify both LCO 3.8.1.b DGs OPERABLE and the opposite unit’s DG
OPERABLE.” The availability of ESPS has been removed, as shown in Attachment 2.

d.

Proposed RA E.5 from the October 8, 2018 submittal would not allow LCO 3.8.1 to be
met. In order to comply with 10 CFR 50.36(c)(2), the RA E.5 from the October 8, 2018
submittal has been replaced with RA D.5 and RA D.6 as follows:
E.5

D.5

Declare NSWS, CRAVS,
CRACWS or ABFVES
supported by the
inoperable DG inoperable.
Evaluate availability of
ESPS.

14 days

1 hour
AND
Once per 12 hours
thereafter

AND
D.6

Restore LCO 3.8.1.d DG to
OPERABLE status.

72 hours from
discovery of
unavailable ESPS
AND
24 hours from
discovery of
&RQGLWLRQ'HQWU\
48 hours concurrent
with unavailability of
ESPS
AND
14 days
AND
17 days from
discovery of failure to
meet LCO 3.8.1.c or
LCO 3.8.1.d

In Condition D, the remaining OPERABLE DGs, unavailable ESPS, and offsite power
circuits are adequate to supply electrical power to the Class 1E Distribution System. The
14 day Completion Time takes into account the capacity and capability of the remaining AC
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sources, a reasonable time for repairs, and the low probability of a DBA occurring during
this period.
If the ESPS is or becomes unavailable with an inoperable LCO 3.8.1.d DG, then action is
required to restore the ESPS to available status or to restore the DG to OPERABLE status
within 72 hours from discovery of unavailable ESPS. However, if the ESPS unavailability
occurs at or sometime after 48 hours of continuous LCO 3.8.1.d DG inoperability, then the
remaining time to restore the ESPS to available status or to restore the DG to OPERABLE
status is limited to 24 hours.
The 72 hour and 24 hour Completion Times allow for an exception to the
normal “time zero” for beginning the allowed outage time “clock.” The 72 hour Completion
Time only begins on discovery that both:
a. An inoperable DG exists; and
b. ESPS is unavailable.
The 24 hour Completion Time only begins on discovery that:
D$QLQRSHUDEOH'*H[LVWVIRU 48 hours; and
b. ESPS is unavailable.
Therefore, when one LCO 3.8.1.d DG is inoperable due to either preplanned maintenance
(preventive or corrective) or unplanned corrective maintenance work, the Completion Time
can be extended from 72 hours to 14 days if ESPS is verified available for backup
operation.
RAI-21
In Attachment 1 of the October 8, 2018 letter, the licensee proposed a new Condition F that
would be applicable when the RA E.1 (verify both LCO 3.8.1.b DGs operable, the opposite unit’s
DG operable and ESPS available) and associated CT (1 hour and once per 12 hours thereafter)
are not met. Three alternate RAs F1.1, F.1.2, and F.1.3 are proposed for Condition F.
RA F.1.1 would state “Restore both LCO 3.8.1.b DGs to operable status and ESPS to available
status,” within the CT of “72 hours.”
RA F.1.2 would state “Restore both LCO 3.8.1.d DG to operable status” within the CT of “72
hours.”
RA F.1.3 would state “Declare NSWS, CRAVS, CRACWS and ABFVES supported by the
inoperable DG inoperable.
In Section 2.1 of the October 8, 2018 letter, the licensee states:
The 72-hour CT for RA F.1.1 and RA F.1.2 is consistent with Regulatory Guide 1.93 […].
New RA F.1.3 reflects that if the opposite unit DG that is necessary to supply power to
the NSWS, CRA VS, CRACWS and ABFVES cannot be restored to operable status
within 72 hours, then the NSWS, CRAVS, CRACWS and ABFVES components
associated with the inoperable DG must be declared inoperable.
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RG 1.93 states, in part:
If the available onsite ac electric power sources are two less than the LCO, power
operation may continue for a period that should not exceed 2 hours.
If the available onsite ac power sources are one less than the LCO, power operation
may continue for a period that should not exceed 72 hours, provided that the redundant
diesel generator is assessed within 24 hours to be free from common-cause failure or is
verified to be operable in accordance with plant-specific technical specifications
The guidance in RG 1.93 relates to redundant power sources. The power operation period of 2
hours is applicable to two inoperable AC power sources, and the period of 72 hours starts from
the time the available onsite ac power sources (i.e., DGs) are one less than the LCO (i.e., one
DG is inoperable).
The NRC staff has identified the following discrepancies:
If two redundant LCO 3.8.1.b DGs and two redundant DGs in the opposite unit would be
inoperable in Condition F, the CT for restoring either both inoperable LCO 3.8.1.b DGs or one
DG in the opposite unit to operable status (RA F.1.1) would be 2 hours, as recommended in RG
1.93. However, the proposed CT for RA F.1.1 is 72 hours and is not consistent with RG 1.93.
The proposed RA F.1.2 and associated CT (i.e., restore the LCO 3.8.1.d DG to operable status
within 72 hours) would allow the Catawba power operation to exceed 72 hours if the LCO
3.8.1.d DG would become inoperable (proposed Condition E) because the proposed 72-hour for
F.1.2 would start from the time the RA E.1 (i.e., verify both LCO 3.8.1.b DGs operable, the
opposite unit’s DG and ESPS available) and associated CT (i.e., 1 hour [from discovery of LCO
3.8.1.d DG inoperability] and once per 12 hours thereafter) are not met, and not from the time
the LCO 3.8.1.d DG is found inoperable. It would appear that the proposed 72-hour CT for RA
C.1.2 would not be in accordance with RG 1.93.
Two DGs (i.e., both LCO 3.8.1.b or one LCO 3.8.1.b DG that provides power to the shared
systems and one LCO 3.8.1.d DG are inoperable) would be inoperable in Condition F. Thus, the
CT for restoring the LCO 3.8.1.d DG to operable status (RA F.1.2) would be 2 hours, as
recommended in RG 1.93. However, the proposed CT for RA F.1.2 is 72 hours and is not
consistent with RG 1.93.
It does not appear that a discussion of the specific inoperable DG which supported shared
systems would be declared inoperable in RA F.1.3 was provided, as more than one DG would
be inoperable in Condition F.
a. Provide a discussion of how the proposed 72-hour CT for new RA F.1.1 (restore both
LCO 3.8.1.b DGs to operable status and ESPS to available status) is consistent with
RG 1.93 with respect to two inoperable LCO 3.8.1.b DGs.
b. Provide a discussion that explains how the proposed 72-hour CT for new RA F.1.2 is
consistent with RG 1.93 so that the CT for RA F.1.2 would not exceed 72 hours from
the time the LCO 3.8.1.d DG is found inoperable.
c. Provide a discussion of how the proposed 72-hour CT for new RA F.1.2 (restore LCO
3.8.1.d DG to operable status) is consistent with RG 1.93 with respect to two
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inoperable DGs (i.e., one LCO 3.8.1.b DG and one LCO 3.8.1.d DG) that supply
power to the shared systems.
d. Provide a discussion that explains the specific inoperable DG of which the supported
shared systems would be declared inoperable in RA F.1.3. Also, provide a discussion
that clarifies whether the trains of shared systems supported by all inoperable DGs
would be declared inoperable, as more than one DG (i.e., LCO 3.8.1.d DG and LCO
3.8.1.b DG(s)) would be inoperable in Condition F; and provide the basis for the CTs
for declaring the train of shared systems supported by each inoperable DG
inoperable.
Duke Energy RAI-21 Response
If one LCO 3.8.1.b DG is inoperable when in Condition D, then Condition B will be entered for
that LCO 3.8.1.b DG. If both LCO 3.8.1.b DGs are inoperable when in Condition D, then the
proposed Condition G will be entered. Thus, the proposed Condition F in the October 8, 2018
submittal is deleted from TS 3.8.1. Condition H from the October 8, 2018 submittal is now
renamed to Condition F (Shown in Attachment 2).
RAI-22
In Attachment 1 of the October 8, 2018 letter, the proposed Condition K would apply when the
RA and associated CT of Condition A, C, F, G, H, I, or J are not met; or RA and associated CT
of RA B.2, B.3, B.4.1, B.4.2, or B.6 are not met; or RA and associated CT of RA E.2, E.3, E.4.1,
E.4.2, or E.5 are not met.
The proposed RA K.1 would state “Be in Mode 3” within a CT of 6 hours.
The proposed RA K.2 would state “Be in Mode 5” within a CT of 36 hours.
The staff has identified the following discrepancies:
The proposed Condition K does not address the case when an RA and associated CT of the
proposed new Condition D are not met. In addition, the proposed TS changes does not discuss
actions when the RA D.1, D.2, or D.3 and associated CT of Condition D are not met.
In case the proposed LCO 3.8.1.d would require only one opposite unit DG to supply power to
the shared systems, Catawba would enter Condition K to bring the unit to Mode 3 in 6 hours
and Mode 5 in 36 hours if the DG that would not be required by LCO 3.8.1.d would not be
restored to operable status (RA C.1.1 and RA F.1.1) within the proposed 72-hour CT. This
would subject the unit to transients associated with the orderly shutdown.
In case the ESPS would not be restored to available status as required by the proposed new RA
F.1.1 within the proposed 72-hour CT, Catawba would enter Condition K to bring the unit to
Mode 3 in 6 hours and Mode 5 in 36 hours. This would subject the unit to transients associated
with the orderly shutdown.
a. Provide a discussion of the applicable actions when the RAs and associated CTs of
the new Condition D are not met.
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b. In case the proposed LCO 3.8.1.d would require only one opposite unit DG to be
operable, provide a discussion that explains the reasons for entering Condition K to
shut down the unit and, as a result, subject the unit to transients associated with the
shutdown when the opposite unit DG that would not be required by LCO 3.8.1.d could
not be restored to operable status by the proposed RA C.1.1 and RA F.1.1.
c. Provide a discussion that explains the reasons for entering Condition K to shut down
the unit and, as a result, subject the unit to transients associated with the shutdown
when the ESPS cannot be restored to available status, as required by the proposed
RA F.1.1.
Duke Energy RAI-22 Response
Condition K is renamed to Condition I and revised as follows (Shown in Attachment 2):
I.K.

Required Action and
Associated Completion
Time of Condition A, C, E,
F, G, or H not met.

IK.1 Be in MODE 3.
AND
IK.2 Be in MODE 5.

OR
Required Action and
Associated Completion
Time of Required Action
B.2, B.3, B.4.1, B.4.2,
or B.6 not met.
OR
Required Action and
Associated Completion
Time of Required Action
D.2, D.3, D.4.1, D.4.2, or
D.6 not met.

Condition C (previously named Condition D) has been added to Condition I (previously named
Condition K). Condition F from the October 8, 2018 submittal has been deleted.
RAI-23
In Attachment 1 of the October 8, 2018 letter, the proposed note to the SRs section would state:
Note: SR 3.8.1.1 through SR 3.8.1.20 are only applicable to LCO 3.8.1.a and LCO 3.8.1.b AC
sources. SR 3.8.1.21 is only applicable to LCO 3.8.1.c and LCO 3.8.1.d AC sources.
The proposed SR 3.8.1.21 would state:
SR 3.8.1.21

For the LCO 3.8.1.c and LCO 3.8.1.d AC electrical sources. SR 3.8.1.1,
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SR 3.8.1.2, SR 3.8.1.4, SR 3.8.1.5, and SR 3.8.1.6 are required to be met.
The NRC staff notes that a discussion about the reasons for excluding SR 3.8.1.3, SR 3.8.1.7,
SR 3.8.1.8, SR 3.8.1.9, SR 3.8.1.10, SR 3.8.1.11, SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.14, SR
3.8.1.15, SR 3.8.1.16, SR 3.8.1.17, SR 3.8.1.18, SR 3.8.1.19, and SR 3.8.1.20 from the SRs
required for the LCO 3.8.1.c and LCO 3.8.1.d AC electrical power sources was not provided.
Provide a discussion that explains why the performance of SR 3.8.1.3 and SR 3.8.1.7 through
SR 3.8.1.20 are not required for the LCO 3.8.1.c and LCO 3.8.1.d AC power sources.
Duke Energy RAI-23 Response
The proposed Note and SR 3.8.1.21 have been deleted, as shown in Attachment 2. All SRs
associated with TS 3.8.1 are applicable to LCO 3.8.1.c and LCO 3.8.1.d AC power sources for
the proposed change.
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( 9HULI\ERWK/&2E
'*V23(5$%/(WKH
RSSRVLWHXQLW¶V'*
23(5$%/(DQG(636
DYDLODEOH

$1'

( 3HUIRUP65IRUWKH
UHTXLUHGRIIVLWHFLUFXLW V 




$1'

( 'HFODUH16:6&5$96
&5$&:6RU$%)9(6
VXSSRUWHGE\WKH
LQRSHUDEOH'*LQRSHUDEOH
ZKHQWKHUHGXQGDQW
16:6&5$96&5$&:6
RU$%)9(6LVLQRSHUDEOH

$1'














KRXU

$1'

2QFHSHUKRXUV
WKHUHDIWHU


KRXU

$1'

2QFHSHUKRXUV
WKHUHDIWHU


KRXUVIURP
GLVFRYHU\RI
D
&RQGLWLRQ(
FRQFXUUHQWZLWK
LQRSHUDELOLW\RI
UHGXQGDQWUHTXLUHG
IHDWXUH V 

$PHQGPHQW1RV

D




$&7,216

(
FRQWLQXHG 





D.4.1

D.4.2

INSERT 1


)

5HTXLUHG$FWLRQDQG
DVVRFLDWHG&RPSOHWLRQ
7LPHRI5HTXLUHG$FWLRQ
(QRWPHW

&DWDZED8QLWVDQG

$&6RXUFHV2SHUDWLQJ



( 'HWHUPLQH23(5$%/(
'* V LVQRWLQRSHUDEOH
GXHWRFRPPRQFDXVH
IDLOXUHV

25

( 3HUIRUP65IRU
23(5$%/('* V 

$1'

( 'HFODUH16:6&5$96
&5$&:6DQG$%)9(6
VXSSRUWHGE\WKH
LQRSHUDEOH'*LQRSHUDEOH


) 5HVWRUHERWK/&2E
'*VDQGRSSRVLWHXQLW¶V
'*WR23(5$%/(VWDWXV
DQG(636WRDYDLODEOH
VWDWXV

25

) 5HVWRUH/&2G'*WR
23(5$%/(VWDWXV

25

) 'HFODUH16:6&5$96
&5$&:6DQG$%)9(6
VXSSRUWHGE\WKH
LQRSHUDEOH'*LQRSHUDEOH






KRXUV






KRXUV




GD\V


KRXUV

$PHQGPHQW1RV

INSERT 1


'(YDOXDWHDYDLODELOLW\RI(636





$1'


'5HVWRUH/&2G'*WR
23(5$%/(VWDWXV




KRXU
$1'
2QFHSHUKRXUVWKHUHDIWHU


KRXUVIURPGLVFRYHU\RI
XQDYDLODEOH(636


$1'


KRXUVIURPGLVFRYHU\RI
&RQGLWLRQ'HQWU\KRXUV
FRQFXUUHQWZLWKXQDYDLODELOLW\
RI(636


$1'


GD\V


$1'


GD\VIURPGLVFRYHU\RI
IDLOXUHWRPHHW/&2FRU
/&2G

E




$&7,216

&* 7ZR/&2DRIIVLWH
FLUFXLWVLQRSHUDEOH






$&6RXUFHV2SHUDWLQJ


E



&* 'HFODUHUHTXLUHGIHDWXUH V  KRXUVIURP
GLVFRYHU\RI
LQRSHUDEOHZKHQLWV
E
&RQGLWLRQ&* JC
UHGXQGDQWUHTXLUHG
IHDWXUH V LVLQRSHUDEOH
FRQFXUUHQWZLWK
25
LQRSHUDELOLW\RI


UHGXQGDQWUHTXLUHG
2QH/&2DRIIVLWH 
IHDWXUHV

LQRSHUDEOHDQGRQH


/&2FRIIVLWH

$1'
FLUFXLWLQRSHUDEOH



KRXUV
&* 5HVWRUHRQHRIIVLWHFLUFXLW
25
WR23(5$%/(VWDWXV
~

7ZR/&2FRIIVLWH E
FLUFXLWVLQRSHUDEOH

FRQWLQXHG 


•

[;><(] _
•


One LCO 3.8.1.a offsite
circuitthat provides power to

the shared
systems
inoperable and one LCO
3.8.1.c offsite circuit that
provides power to the shared
systems inoperable.

&DWDZED8QLWVDQG



$PHQGPHQW1RV




$&7,216 FRQWLQXHG 

&21',7,21

'+

F








5(48,5('$&7,21

2QH/&2DRIIVLWH
FLUFXLWLQRSHUDEOH
$1'
2QH/&2E'*
LQRSHUDEOH



$&6RXUFHV2SHUDWLQJ


&203/(7,217,0(


127(
(QWHUDSSOLFDEOH&RQGLWLRQVDQG
5HTXLUHG$FWLRQVRI/&2 F
'LVWULEXWLRQ6\VWHPV²
2SHUDWLQJZKHQ&RQGLWLRQ'+LV
HQWHUHGZLWKQR$&SRZHUVRXUFH
WRDQ\WUDLQ


'+ 5HVWRUHRIIVLWHFLUFXLWWR
23(5$%/(VWDWXV

25

'+ 5HVWRUH'*WR23(5$%/(
VWDWXV

• F

F











KRXUV




KRXUV



(,

G

7ZR/&2E'*V
LQRSHUDEOH


25

/&2E'*
LQRSHUDEOHDQGRQH
/&2G'*
LQRSHUDEOH

25

7ZR/&2G'*V
LQRSHUDEOH



-)-

11-

•


(,


KRXUV

5HVWRUHRQH'*WR
23(5$%/(VWDWXV

G



2QHDXWRPDWLFORDG
VHTXHQFHULQRSHUDEOH

H

One LCO 3.8.1.b DG that provides
power to the shared systems
inoperable and one LCO 3.8.1.d DG
that provides power to the shared
systems inoperable.
&DWDZED8QLWVDQG

-)-

•
H


5HVWRUHDXWRPDWLFORDG
VHTXHQFHUWR23(5$%/(
VWDWXV




KRXUV

$PHQGPHQW1RV

I




$&7,216 FRQWLQXHG 

5HTXLUHG$FWLRQDQG
-*.
DVVRFLDWHG&RPSOHWLRQ
7LPHRI&RQGLWLRQ$%&
&'(RU)*+,RU
---QRWPHW

-25


or

,

•
J

~

-*.
-

%HLQ02'(


-$1'

%HLQ02'(
-*.
-

$&6RXUFHV2SHUDWLQJ


KRXUV



KRXUV



I

5HTXLUHG$FWLRQDQG
DVVRFLDWHG&RPSOHWLRQ
7LPHRI5HTXLUHG
$FWLRQ%%%
%RU%QRWPHW

-25

5HTXLUHG$FWLRQDQG
DVVRFLDWHG&RPSOHWLRQ
7LPHRI5HTXLUHG
$FWLRQ(( ~
((RU(
QRWPHW

~

-+/

nI

t:JD 0
E,






--

7KUHHRUPRUH/&2
DDQG/&2E
$&VRXUFHVLQRSHUDEOH

-25


D.2, D.3,
D.4.1, D.4.2, or
D.6


-+/
-

0

(QWHU/&2


,PPHGLDWHO\



J

7KUHHRUPRUH/&2
FDQG/&2G
$&VRXUFHVLQRSHUDEOH




&DWDZED8QLWVDQG



$PHQGPHQW1RV

No changes to this page


$&6RXUFHV2SHUDWLQJ
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65WKURXJK65DUHRQO\DSSOLFDEOHWR/&2DDQG/&2E$&
VRXUFHV65LVRQO\DSSOLFDEOHWR/&2FDQG/&2G$&VRXUFHV



6859(,//$1&(
)5(48(1&<

65

9HULI\FRUUHFWEUHDNHUDOLJQPHQWDQGLQGLFDWHGSRZHU
DYDLODELOLW\IRUHDFKRIIVLWHFLUFXLW




,QDFFRUGDQFHZLWK
WKH6XUYHLOODQFH
)UHTXHQF\&RQWURO
3URJUDP



65



















,QDFFRUGDQFHZLWK
WKH6XUYHLOODQFH
)UHTXHQF\&RQWURO
3URJUDP



FRQWLQXHG 






127(6

3HUIRUPDQFHRI65VDWLVILHVWKLV65


$OO'*VWDUWVPD\EHSUHFHGHGE\DQHQJLQH
SUHOXEHSHULRGDQGIROORZHGE\DZDUPXSSHULRG
SULRUWRORDGLQJ


$PRGLILHG'*VWDUWLQYROYLQJLGOLQJDQGJUDGXDO
DFFHOHUDWLRQWRV\QFKURQRXVVSHHGPD\EHXVHG
IRUWKLV65DVUHFRPPHQGHGE\WKHPDQXIDFWXUHU
:KHQPRGLILHGVWDUWSURFHGXUHVDUHQRWXVHGWKH
WLPHYROWDJHDQGIUHTXHQF\WROHUDQFHVRI
65PXVWEHPHW

9HULI\HDFK'*VWDUWVIURPVWDQGE\FRQGLWLRQVDQG
DFKLHYHVVWHDG\VWDWHYROWDJH!9DQG9
DQGIUHTXHQF\!+]DQG+]

&DWDZED8QLWVDQG





$PHQGPHQW1RV

No changes to this page





6859(,//$1&(5(48,5(0(176 FRQWLQXHG 

6859(,//$1&(

$&6RXUFHV2SHUDWLQJ


)5(48(1&<


65 127(
$OO'*VWDUWVPD\EHSUHFHGHGE\DQHQJLQHSUHOXEH
SHULRG




9HULI\ZKHQVWDUWHGVLPXOWDQHRXVO\IURPVWDQGE\
FRQGLWLRQHDFK'*DFKLHYHVLQVHFRQGVYROWDJHRI
!9DQGIUHTXHQF\RI!+]DQGPDLQWDLQVVWHDG\
VWDWHYROWDJH!9DQG9DQGIUHTXHQF\
!+]DQG+]







,QDFFRUGDQFHZLWK
WKH6XUYHLOODQFH
)UHTXHQF\&RQWURO
3URJUDP



65 )RUWKH/&2FDQG/&2G$&HOHFWULFDO
VRXUFHV65656565
DQG65DUHUHTXLUHGWREHPHW


,QDFFRUGDQFHZLWK
WKH6XUYHLOODQFH
)UHTXHQF\&RQWURO
3URJUDP



&DWDZED8QLWVDQG



$PHQGPHQW1RV

$WWDFKPHQW
5$







$WWDFKPHQW
5HYLVHG&DWDZED7HFKQLFDO6SHFLILFDWLRQ%DVHV0DUNHG8S3DJHV
)RU,QIRUPDWLRQ2QO\






$&6RXUFHV²2SHUDWLQJ
%



%(/(&75,&$/32:(56<67(06

%$&6RXUFHV²2SHUDWLQJ


%$6(6


%$&.*5281'
7KHXQLW(VVHQWLDO$X[LOLDU\3RZHU'LVWULEXWLRQ6\VWHP$&VRXUFHV
FRQVLVWRIWKHRIIVLWHSRZHUVRXUFHV SUHIHUUHGSRZHUVRXUFHVQRUPDO
DQGDOWHUQDWH V DQGWKHRQVLWHVWDQGE\SRZHUVRXUFHV 7UDLQ$DQG
7UDLQ%GLHVHOJHQHUDWRUV '*V $VUHTXLUHGE\&)5
$SSHQGL[$*'& 5HI WKHGHVLJQRIWKH$&HOHFWULFDOSRZHU
V\VWHPSURYLGHVLQGHSHQGHQFHDQGUHGXQGDQF\WRHQVXUHDQDYDLODEOH
VRXUFHRISRZHUWRWKH(QJLQHHUHG6DIHW\)HDWXUH (6) V\VWHPV


7KHRQVLWH&ODVV($&'LVWULEXWLRQ6\VWHPLVGLYLGHGLQWRUHGXQGDQW
ORDGJURXSV WUDLQV VRWKDWWKHORVVRIDQ\RQHJURXSGRHVQRWSUHYHQW
WKHPLQLPXPVDIHW\IXQFWLRQVIURPEHLQJSHUIRUPHG(DFKWUDLQKDV
FRQQHFWLRQVWRWZRSUHIHUUHGRIIVLWHSRZHUVRXUFHVDQGDVLQJOH'*

$WWKH9OHYHORIWKHRQVLWH&ODVV($&'LVWULEXWLRQ6\VWHPHDFK
XQLWKDVRQHPRWRUFRQWUROFHQWHU 0&& (0;*DQG(0;+WKDWHDFK
VXSSO\SRZHUWRDWUDLQRIVKDUHGV\VWHPV7KHWHUPVKDUHGV\VWHPVLV
GHILQHGDVWKHVKDUHGFRPSRQHQWVRI7UDLQ$RU7UDLQ%RI1XFOHDU
6HUYLFH:DWHU6\VWHP 16:6 &RQWURO5RRP$UHD9HQWLODWLRQ6\VWHP
&5$96 &RQWURO5RRP$UHD&KLOOHG:DWHU6\VWHP &5$&:6 DQG
$X[LOLDU\%XLOGLQJ)LOWHUHG9HQWLODWLRQ([KDXVW6\VWHP $%)9(6 ZKRVH
SRZHUVXSSO\FDQEHVZDSSHGEHWZHHQWKH8QLWV7KH0&&(0;*LV
QRUPDOO\DOLJQHGWRUHFHLYHSRZHUIURPORDGFHQWHU(/;$EXWLIGHVLUHG
RUUHTXLUHGWRPDLQWDLQRSHUDELOLW\RIWKH7UDLQ$VKDUHGV\VWHPVFDQEH
VZDSSHGWRUHFHLYHSRZHUIURPORDGFHQWHU(/;$7KH0&&(0;+LV
QRUPDOO\DOLJQHGWRUHFHLYHSRZHUIURPORDGFHQWHU(/;%EXWLIGHVLUHG
RUUHTXLUHGWRPDLQWDLQRSHUDELOLW\RIWKH7UDLQ%VKDUHGV\VWHPVFDQEH
VZDSSHGWRUHFHLYHSRZHUIURPORDGFHQWHU(/;%7KHIRXU16:6
SXPSV $$%DQG% DUHVKDUHGFRPSRQHQWVWKDWUHFHLYHSRZHUDW
WKH8QLWDQG7UDLQVSHFLILF9OHYHORIWKHRQVLWH&ODVV($&
'LVWULEXWLRQ6\VWHPDQGZKRVHSRZHUVXSSO\FDQQRWEHVZDSSHG
EHWZHHQWKH8QLWV7KHUHIRUHWKHIRXU16:6SXPSVDUHQRWSDUWRIWKH
³VKDUHGV\VWHPV´DVGHILQHGDERYHEHFDXVHWKHSRZHUVXSSO\IRUD
SDUWLFXODU16:6SXPSFDQQRWFRPHIURPWKHRSSRVLWHXQLW


7KHUHDUHDOVRSURYLVLRQVWRDFFRPPRGDWHWKHFRQQHFWLQJRIWKH
(PHUJHQF\6XSSOHPHQWDO3RZHU6RXUFH (636 WRRQHWUDLQRIHLWKHU
XQLW¶V&ODVV($&'LVWULEXWLRQ6\VWHP7KH(636FRQVLVWVRIWZR
FDSDFLW\QRQVDIHW\UHODWHGFRPPHUFLDOJUDGH'*V0DQXDODFWLRQVDUH


&DWDZED8QLWVDQG
%
5HYLVLRQ1R





%$6(6




$&6RXUFHV2SHUDWLQJ
%



%$&.*5281' FRQWLQXHG 


UHTXLUHGWRDOLJQWKH(636WRWKHVWDWLRQDQGRQO\RQHRIWKHVWDWLRQ¶VIRXU
RQVLWH&ODVV('LVWULEXWLRQ6\VWHPWUDLQVFDQEHVXSSOLHGE\WKH(636

DWDQ\JLYHQWLPH7KH(636LVPDGHDYDLODEOHWRVXSSRUWH[WHQGHG
&RPSOHWLRQ7LPHVLQWKHHYHQWRIDQLQRSHUDEOH'*DVZHOODVDGHIHQVH

LQGHSWKVRXUFHRI$&SRZHUWRPLWLJDWHDVWDWLRQEODFNRXWHYHQW7KH

(636ZRXOGUHPDLQGLVFRQQHFWHGIURPWKH&ODVV($&'LVWULEXWLRQ
6\VWHPXQOHVVUHTXLUHGIRUVXSSOHPHQWDOSRZHUWRRQHRIWKHIRXU
N9(6)EXVHV


)URPWKHWUDQVPLVVLRQQHWZRUNWZRHOHFWULFDOO\DQGSK\VLFDOO\VHSDUDWHG
FLUFXLWVSURYLGH$&SRZHUWKURXJKVWHSGRZQVWDWLRQDX[LOLDU\
WUDQVIRUPHUVWRWKHN9(6)EXVHV$GHWDLOHGGHVFULSWLRQRIWKH
RIIVLWHSRZHUQHWZRUNDQGWKHFLUFXLWVWRWKH&ODVV((6)EXVHVLVIRXQG
LQWKH8)6$5&KDSWHU 5HI 


$TXDOLILHGRIIVLWHFLUFXLWFRQVLVWVRIDOOEUHDNHUVWUDQVIRUPHUVVZLWFKHV
LQWHUUXSWLQJGHYLFHVFDEOLQJDQGFRQWUROVUHTXLUHGWRWUDQVPLWSRZHU
IURPWKHRIIVLWHWUDQVPLVVLRQQHWZRUNWRWKHRQVLWH&ODVV((6)EXV HV 


&HUWDLQUHTXLUHGXQLWORDGVDUHUHWXUQHGWRVHUYLFHLQDSUHGHWHUPLQHG
VHTXHQFHLQRUGHUWRSUHYHQWRYHUORDGLQJWKHWUDQVIRUPHUVXSSO\LQJ
RIIVLWHSRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ6\VWHP:LWKLQPLQXWH
DIWHUWKHLQLWLDWLQJVLJQDOLVUHFHLYHGDOODXWRPDWLFDQGSHUPDQHQWO\
FRQQHFWHGORDGVQHHGHGWRUHFRYHUWKHXQLWRUPDLQWDLQLWLQDVDIH
FRQGLWLRQDUHUHWXUQHGWRVHUYLFHYLDWKHORDGVHTXHQFHU


7KHRQVLWHVWDQGE\SRZHUVRXUFHIRUHDFKN9(6)EXVLVD
GHGLFDWHG'*'*V$DQG%DUHGHGLFDWHGWR(6)EXVHV(7$DQG(7%
UHVSHFWLYHO\$'*VWDUWVDXWRPDWLFDOO\RQDVDIHW\LQMHFWLRQ 6, VLJQDO 

LHORZSUHVVXUL]HUSUHVVXUHRUKLJKFRQWDLQPHQWSUHVVXUHVLJQDOV RU
RQDQ(6)EXVGHJUDGHGYROWDJHRUXQGHUYROWDJHVLJQDO UHIHUWR
/&2/RVVRI3RZHU /23 'LHVHO*HQHUDWRU '* 6WDUW
,QVWUXPHQWDWLRQ $IWHUWKH'*KDVVWDUWHGLWZLOODXWRPDWLFDOO\WLHWRLWV
UHVSHFWLYHEXVDIWHURIIVLWHSRZHULVWULSSHGDVDFRQVHTXHQFHRI(6)
EXVXQGHUYROWDJHRUGHJUDGHGYROWDJHLQGHSHQGHQWRIRUFRLQFLGHQWZLWK
DQ6,VLJQDO:LWKQR6,VLJQDOWKHUHLVDPLQXWHGHOD\EHWZHHQ
GHJUDGHGYROWDJHVLJQDODQGWKH'*VWDUWVLJQDO7KH'*VZLOODOVRVWDUW
DQGRSHUDWHLQWKHVWDQGE\PRGHZLWKRXWW\LQJWRWKH(6)EXVRQDQ6,

VLJQDODORQH)ROORZLQJWKHWULSRIRIIVLWHSRZHUDVHTXHQFHUVWULSVORDGV
IURPWKH(6)EXV:KHQWKH'*LVWLHGWRWKH(6)EXVORDGVDUHWKHQ
VHTXHQWLDOO\FRQQHFWHGWRLWVUHVSHFWLYH(6)EXVE\WKHDXWRPDWLFORDG
VHTXHQFHU7KHVHTXHQFLQJORJLFFRQWUROVWKHSHUPLVVLYHDQGVWDUWLQJ
VLJQDOVWRPRWRUEUHDNHUVWRSUHYHQWRYHUORDGLQJWKH'*E\DXWRPDWLF
ORDGDSSOLFDWLRQ


&DWDZED8QLWVDQG

%

5HYLVLRQ1R



%$6(6






$&6RXUFHV2SHUDWLQJ
%

%$&.*5281' FRQWLQXHG 


,QWKHHYHQWRIDORVVRISUHIHUUHGSRZHUWKH(6)HOHFWULFDOORDGVDUH
DXWRPDWLFDOO\FRQQHFWHGWRWKH'*VLQVXIILFLHQWWLPHWRSURYLGHIRUVDIH

UHDFWRUVKXWGRZQDQGWRPLWLJDWHWKHFRQVHTXHQFHVRID'HVLJQ%DVLV

$FFLGHQW '%$ VXFKDVDORVVRIFRRODQWDFFLGHQW /2&$ 


&HUWDLQUHTXLUHGXQLWORDGVDUHUHWXUQHGWRVHUYLFHLQDSUHGHWHUPLQHG
VHTXHQFHLQRUGHUWRSUHYHQWRYHUORDGLQJWKH'*LQWKHSURFHVV
$SSUR[LPDWHO\PLQXWHDIWHUWKHLQLWLDWLQJVLJQDOLVUHFHLYHGDOOORDGV
QHHGHGWRUHFRYHUWKHXQLWRUPDLQWDLQLWLQDVDIHFRQGLWLRQDUHUHWXUQHG
WRVHUYLFH


5DWLQJVIRU7UDLQ$DQG7UDLQ%'*VVDWLVI\WKHUHTXLUHPHQWVRI
5HJXODWRU\*XLGH 5HI 7KHFRQWLQXRXVVHUYLFHUDWLQJRIHDFK'*
LVN:ZLWKRYHUORDGSHUPLVVLEOHIRUXSWRKRXUVLQDQ\
KRXUSHULRG7KH(6)ORDGVWKDWDUHSRZHUHGIURPWKHN9(6)
EXVHVDUHOLVWHGLQ5HIHUHQFH


$33/,&$%/(
7KHLQLWLDOFRQGLWLRQVRI'%$DQGWUDQVLHQWDQDO\VHVLQWKH8)6$5
6$)(7<$1$/<6(6&KDSWHU 5HI DQG&KDSWHU 5HI DVVXPH(6)V\VWHPVDUH
23(5$%/(7KH$&HOHFWULFDOSRZHUVRXUFHVDUHGHVLJQHGWRSURYLGH
VXIILFLHQWFDSDFLW\FDSDELOLW\UHGXQGDQF\DQGUHOLDELOLW\WRHQVXUHWKH
DYDLODELOLW\RIQHFHVVDU\SRZHUWR(6)V\VWHPVVRWKDWWKHIXHO5HDFWRU
&RRODQW6\VWHP 5&6 DQGFRQWDLQPHQWGHVLJQOLPLWVDUHQRWH[FHHGHG
7KHVHOLPLWVDUHGLVFXVVHGLQPRUHGHWDLOLQWKH%DVHVIRU6HFWLRQ
3RZHU'LVWULEXWLRQ/LPLWV6HFWLRQ5HDFWRU&RRODQW6\VWHP 5&6 
DQG6HFWLRQ&RQWDLQPHQW6\VWHPV



7KH23(5$%,/,7<RIWKH$&HOHFWULFDOSRZHUVRXUFHVLVFRQVLVWHQWZLWK
WKHLQLWLDODVVXPSWLRQVRIWKH$FFLGHQWDQDO\VHVDQGLVEDVHGXSRQ
PHHWLQJWKHGHVLJQEDVLVRIWKHXQLW7KLVUHVXOWVLQPDLQWDLQLQJDWOHDVW
RQHWUDLQRIWKHRQVLWHRURIIVLWH$&VRXUFHV23(5$%/(GXULQJ$FFLGHQW
FRQGLWLRQVLQWKHHYHQWRI


D
$QDVVXPHGORVVRIDOORIIVLWHSRZHURUDOORQVLWH$&SRZHUDQG


E
$ZRUVWFDVHVLQJOHIDLOXUH


7KH$&VRXUFHVVDWLVI\&ULWHULRQRI&)5 5HI 


/&2
7ZRTXDOLILHGFLUFXLWVEHWZHHQWKHRIIVLWHWUDQVPLVVLRQQHWZRUNDQGWKH
RQVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHPDQGVHSDUDWHDQGLQGHSHQGHQW
'*VIRUHDFKWUDLQHQVXUHDYDLODELOLW\RIWKHUHTXLUHGSRZHUWRVKXWGRZQ



&DWDZED8QLWVDQG
%
5HYLVLRQ1R



%$6(6




$&6RXUFHV2SHUDWLQJ
%



/&2 FRQWLQXHG 























WKHUHDFWRUDQGPDLQWDLQLWLQDVDIHVKXWGRZQFRQGLWLRQDIWHUDQ
DQWLFLSDWHGRSHUDWLRQDORFFXUUHQFH $22 RUDSRVWXODWHG'%$
$GGLWLRQDOO\WKHTXDOLILHGFLUFXLW V EHWZHHQWKHRIIVLWHWUDQVPLVVLRQ
QHWZRUNDQGWKHRSSRVLWHXQLWRQVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHP
ZKHQQHFHVVDU\WRSRZHUVKDUHGV\VWHPVDQGWKH16:6SXPS V DQG
WKHRSSRVLWHXQLW'* V ZKHQQHFHVVDU\WRSRZHUVKDUHGV\VWHPVDQG
WKH16:6SXPS V HQVXUHDYDLODELOLW\RIWKHUHTXLUHGSRZHUWRVKXW
GRZQWKHUHDFWRUDQGPDLQWDLQLWLQDVDIHVKXWGRZQFRQGLWLRQDIWHUDQ
$22RUDSRVWXODWHG'%$
4XDOLILHGRIIVLWHFLUFXLWVDUHWKRVHWKDWDUHGHVFULEHGLQWKH8)6$5DQG
DUHSDUWRIWKHOLFHQVLQJEDVLVIRUWKHXQLW
,QDGGLWLRQRQHUHTXLUHGDXWRPDWLFORDGVHTXHQFHUSHUWUDLQPXVWEH
23(5$%/(
(DFKRIIVLWHFLUFXLWPXVWEHFDSDEOHRIPDLQWDLQLQJUDWHGIUHTXHQF\DQG
YROWDJHDQGDFFHSWLQJUHTXLUHGORDGVGXULQJDQDFFLGHQWZKLOH
FRQQHFWHGWRWKH(6)EXVHV
7KHN9HVVHQWLDOV\VWHPLVGLYLGHGLQWRWZRFRPSOHWHO\UHGXQGDQW
DQGLQGHSHQGHQWWUDLQVGHVLJQDWHG$DQG%HDFKFRQVLVWLQJRIRQH
N9VZLWFKJHDUDVVHPEO\WKUHHN99WUDQVIRUPHUVWZR9
ORDGFHQWHUVDQGDVVRFLDWHGORDGV
1RUPDOO\HDFK&ODVV(N9VZLWFKJHDULVSRZHUHGIURPLWV
DVVRFLDWHGQRQ&ODVV(WUDLQRIWKHN91RUPDO$X[LOLDU\3RZHU
6\VWHPDVGLVFXVVHGLQN91RUPDO$X[LOLDU\3RZHU6\VWHPLQ
&KDSWHURIWKH8)6$5 5HI $GGLWLRQDOO\DVWDQGE\VRXUFHRI
SRZHUWRHDFKN9HVVHQWLDOVZLWFKJHDUQRWUHTXLUHGE\*HQHUDO
'HVLJQ&ULWHULRQLVSURYLGHGIURPWKHN9V\VWHPYLDWZRVHSDUDWH
DQGLQGHSHQGHQWN9WUDQVIRUPHUV7KHVHWUDQVIRUPHUVDUH
VKDUHGEHWZHHQXQLWVDQGSURYLGHWKHFDSDELOLW\WRVXSSO\DVWDQGE\
VRXUFHRISUHIHUUHGSRZHUWRHDFKXQLW VN9HVVHQWLDOVZLWFKJHDU
IURPHLWKHUXQLW VN9V\VWHP$NH\LQWHUORFNVFKHPHLVSURYLGHGWR
SUHFOXGHWKHSRVVLELOLW\RIFRQQHFWLQJWKHWZRXQLWVWRJHWKHUDWHLWKHUWKH
RUN9OHYHO
(DFKWUDLQRIWKHN9(VVHQWLDO$X[LOLDU\3RZHU6\VWHPLVDOVR
SURYLGHGZLWKDVHSDUDWHDQGLQGHSHQGHQWHPHUJHQF\GLHVHOJHQHUDWRUWR
VXSSO\WKH&ODVV(ORDGVUHTXLUHGWRVDIHO\VKXWGRZQWKHXQLWIROORZLQJ
DGHVLJQEDVLVDFFLGHQW$GGLWLRQDOO\HDFKGLHVHOJHQHUDWRULVFDSDEOHRI
VXSSO\LQJLWVDVVRFLDWHGN9EODFNRXWVZLWFKJHDUWKURXJKD
FRQQHFWLRQZLWKWKHN9HVVHQWLDOVZLWFKJHDU
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$&6RXUFHV2SHUDWLQJ
%



/&2 FRQWLQXHG 













(DFK'*PXVWEHFDSDEOHRIVWDUWLQJDFFHOHUDWLQJWRUDWHGVSHHGDQG
YROWDJHDQGFRQQHFWLQJWRLWVUHVSHFWLYH(6)EXVRQGHWHFWLRQRIEXV
XQGHUYROWDJH7KLVZLOOEHDFFRPSOLVKHGZLWKLQVHFRQGV(DFK'*
PXVWDOVREHFDSDEOHRIDFFHSWLQJUHTXLUHGORDGVZLWKLQWKHDVVXPHG
ORDGLQJVHTXHQFHLQWHUYDOVDQGFRQWLQXHWRRSHUDWHXQWLORIIVLWHSRZHU
FDQEHUHVWRUHGWRWKH(6)EXVHV7KHVHFDSDELOLWLHVDUHUHTXLUHGWREH
PHWIURPDYDULHW\RILQLWLDOFRQGLWLRQVVXFKDV'*LQVWDQGE\ZLWKWKH
HQJLQHKRWDQG'*LQVWDQGE\ZLWKWKHHQJLQHDWDPELHQWFRQGLWLRQV
$GGLWLRQDO'*FDSDELOLWLHVPXVWEHGHPRQVWUDWHGWRPHHWUHTXLUHG
6XUYHLOODQFHHJFDSDELOLW\RIWKH'*WRUHYHUWWRVWDQGE\VWDWXVRQDQ
(&&6VLJQDOZKLOHRSHUDWLQJLQSDUDOOHOWHVWPRGH
3URSHUVHTXHQFLQJRIORDGVLQFOXGLQJWULSSLQJRIQRQHVVHQWLDOORDGVLVD
UHTXLUHGIXQFWLRQIRU'*23(5$%,/,7<
7KH$&VRXUFHVLQRQHWUDLQPXVWEHVHSDUDWHDQGLQGHSHQGHQW WRWKH
H[WHQWSRVVLEOH RIWKH$&VRXUFHVLQWKHRWKHUWUDLQ)RUWKH'*V
VHSDUDWLRQDQGLQGHSHQGHQFHDUHFRPSOHWH
)RUWKHRIIVLWH$&VRXUFHVVHSDUDWLRQDQGLQGHSHQGHQFHDUHSURYLGHGWR
WKHH[WHQWSUDFWLFDO


/&2FDQG/&2GERWKXVHWKHZRUG³QHFHVVDU\´WRFODULI\
WKDWWKHTXDOLILHGRIIVLWHFLUFXLW V LQ/&2FDQGWKH'* V IURPWKH
RSSRVLWHXQLWLQ/&2GDUHUHTXLUHGWRVKXWGRZQWKHUHDFWRUDQG
PDLQWDLQLWLQDVDIHVKXWGRZQFRQGLWLRQDIWHUDQ$22RUDSRVWXODWHG
'%$

/&2FVSHFLILHVWKDWWKHTXDOLILHGFLUFXLW V EHWZHHQWKHRIIVLWH
WUDQVPLVVLRQQHWZRUNDQGWKHRSSRVLWHXQLW¶V2QVLWH(VVHQWLDO$X[LOLDU\
3RZHU6\VWHPEH23(5$%/(ZKHQQHFHVVDU\WRVXSSO\SRZHUWRWKH
VKDUHGV\VWHPVDQG16:6SXPS V /&2GVSHFLILHVWKDWWKH
'* V IURPWKHRSSRVLWHXQLWEH23(5$%/(ZKHQQHFHVVDU\WRVXSSO\
SRZHUWRWKHVKDUHGV\VWHPVDQG16:6SXPS V 7KH/&2F$&
VRXUFHVLQRQHWUDLQPXVWEHVHSDUDWHDQGLQGHSHQGHQW WRWKHH[WHQW
SRVVLEOH RIWKH/&2F$&VRXUFHVLQWKHRWKHUWUDLQ7KHVH
UHTXLUHPHQWVLQFRQMXQFWLRQZLWKWKHUHTXLUHPHQWVIRUWKHDSSOLFDEOHXQLW
$&HOHFWULFDOSRZHUVRXUFHVLQ/&2DDQG/&2EHQVXUHWKDW
SRZHULVDYDLODEOHWRWZRWUDLQVRIWKHVKDUHG16:6&5$96&5$&:6
DQG$%)9(6DVZHOODVWRWKH16:6SXPS V 

:LWKQRHTXLSPHQWLQRSHUDEOHWZR/&2F$&VRXUFHVDUHUHTXLUHG
WREH23(5$%/(DQGWZR/&2G$&VRXUFHVDUHUHTXLUHGWREH
23(5$%/(IRUHDFKXQLW)RUH[DPSOHZLWKERWKXQLWVLQ02'(
8QLW/&2FLVPHWE\DQ23(5$%/($RIIVLWHFLUFXLWDQGDQ
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$&6RXUFHV2SHUDWLQJ
%



/&2 FRQWLQXHG 

23(5$%/(%RIIVLWHFLUFXLW/&2GLVPHWE\DQ23(5$%/($
'*DQGDQ23(5$%/(%'*,QDQRUPDOSODQWDOLJQPHQWWKH$
RIIVLWHFLUFXLWDQGWKH$'*DUHUHOLHGXSRQDVWKHQRUPDODQG
HPHUJHQF\SRZHUVXSSOLHVIRUWKH$16:63XPSDVKDUHG
FRPSRQHQW7KH%RIIVLWHFLUFXLWDQGWKH%'*DUHUHOLHGXSRQDVWKH
QRUPDODQGHPHUJHQF\SRZHUVXSSOLHVIRUWKH%16:63XPSDVKDUHG
FRPSRQHQWDVZHOODVWKH7UDLQ%VKDUHGV\VWHPVWKDWDUHSRZHUHGDW
WKH9OHYHORIWKHRQVLWH&ODVV($&'LVWULEXWLRQ6\VWHP)RU8QLW
/&2FLVPHWE\DQ23(5$%/($RIIVLWHFLUFXLWDQGDQ
23(5$%/(%RIIVLWHFLUFXLW/&2GLVPHWE\DQ23(5$%/($
'*DQGDQ23(5$%/(%'*,QDQRUPDOSODQWDOLJQPHQWWKH$
RIIVLWHFLUFXLWDQGWKH$'*DUHUHOLHGXSRQDVWKHQRUPDODQG
HPHUJHQF\SRZHUVXSSOLHVIRUWKH$16:63XPSDVKDUHG
FRPSRQHQWDVZHOODVWKH7UDLQ$VKDUHGV\VWHPVWKDWDUHSRZHUHGDW
WKH9OHYHORIWKHRQVLWH&ODVV($&'LVWULEXWLRQ6\VWHP7KH%
RIIVLWHFLUFXLWDQGWKH%'*DUHUHOLHGXSRQDVWKHQRUPDODQG
HPHUJHQF\SRZHUVXSSOLHVIRUWKH%16:63XPSVKDUHGFRPSRQHQW



$33/,&$%,/,7<

7KH$&VRXUFHVDQGVHTXHQFHUVDUHUHTXLUHGWREH23(5$%/(LQ
02'(6DQGWRHQVXUHWKDW




D

$FFHSWDEOHIXHOGHVLJQOLPLWVDQGUHDFWRUFRRODQWSUHVVXUH
ERXQGDU\OLPLWVDUHQRWH[FHHGHGDVDUHVXOWRI$22VRUDEQRUPDO
WUDQVLHQWVDQG




E

$GHTXDWHFRUHFRROLQJLVSURYLGHGDQGFRQWDLQPHQW23(5$%,/,7<
DQGRWKHUYLWDOIXQFWLRQVDUHPDLQWDLQHGLQWKHHYHQWRIDSRVWXODWHG
'%$


$1RWHKDVEHHQDGGHGWDNLQJH[FHSWLRQWRWKH$SSOLFDELOLW\UHTXLUHPHQWV
IRUWKHUHTXLUHG$&VRXUFHVLQ/&2FDQG/&2GSURYLGHGWKH
DVVRFLDWHGVKDUHGV\VWHPVDQG16:6SXPS V DUHLQRSHUDEOH7KLV
H[FHSWLRQLVLQWHQGHGWRDOORZGHFODULQJWKHVKDUHGV\VWHPVDQG16:6
SXPS V VXSSRUWHGE\WKHRSSRVLWHXQLWLQRSHUDEOHHLWKHULQOLHXRI
GHFODULQJWKHRSSRVLWHXQLW$&VRXUFHVLQRSHUDEOHRUDWDQ\WLPH
VXEVHTXHQWWRHQWHULQJ$&7,216IRUDQLQRSHUDEOHRSSRVLWHXQLW$&
VRXUFH

7KLVH[FHSWLRQLVDFFHSWDEOHVLQFHZLWKWKHVKDUHGV\VWHPVDQG16:6
SXPS V VXSSRUWHGE\WKHRSSRVLWHXQLWLQRSHUDEOHDQGWKHDVVRFLDWHG
$&7,216HQWHUHGWKHRSSRVLWHXQLW$&VRXUFHVSURYLGHQRDGGLWLRQDO
DVVXUDQFHRIPHHWLQJWKHDERYHFULWHULD
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$&6RXUFHV2SHUDWLQJ
%

$33/,&$%,/,7< FRQWLQXHG 


7KH$&SRZHUUHTXLUHPHQWVIRU02'(6DQGDUHFRYHUHGLQ

/&2$&6RXUFHV²6KXWGRZQ






$&7,216

$1RWHSURKLELWVWKHDSSOLFDWLRQRI/&2EWRDQLQRSHUDEOH'*
7KHUHLVDQLQFUHDVHGULVNDVVRFLDWHGZLWKHQWHULQJD02'(RURWKHU
VSHFLILHGFRQGLWLRQLQWKH$SSOLFDELOLW\ZLWKDQLQRSHUDEOH'*DQGWKH
SURYLVLRQVRI/&2EZKLFKDOORZHQWU\LQWRD02'(RURWKHU
VSHFLILHGFRQGLWLRQLQWKH$SSOLFDELOLW\ZLWKWKH/&2QRWPHWDIWHU
SHUIRUPDQFHRIDULVNDVVHVVPHQWDGGUHVVLQJLQRSHUDEOHV\VWHPVDQG
FRPSRQHQWVVKRXOGQRWEHDSSOLHGLQWKLVFLUFXPVWDQFH




:KHQHQWHULQJ5HTXLUHG$FWLRQVIRULQRSHUDEOHRIIVLWHFLUFXLW V DQGRU
'* V LWLVDOVRQHFHVVDU\WRHQWHUWKHDSSOLFDEOH5HTXLUHG$FWLRQVRI
DQ\VKDUHGV\VWHPV/&2VZKHQHLWKHUQRUPDORUHPHUJHQF\SRZHUWR
VKDUHGFRPSRQHQWVJRYHUQHGE\WKHVH/&2VEHFRPHVLQRSHUDEOH
7KHVH/&2VLQFOXGH³1XFOHDU6HUYLFH:DWHU6\VWHP 16:6 ´
³&RQWURO5RRP$UHD9HQWLODWLRQ6\VWHP &5$96 ´
³&RQWURO5RRP$UHD&KLOOHG:DWHU6\VWHP &5$&:6 ´DQG
³$X[LOLDU\%XLOGLQJ)LOWHUHG9HQWLODWLRQ([KDXVW6\VWHP $%)9(6 ´


$


7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKRQH/&2D
RIIVLWHFLUFXLWLQRSHUDEOHLWLVQHFHVVDU\WRYHULI\WKH23(5$%,/,7<RIWKH
UHPDLQLQJUHTXLUHGRIIVLWHFLUFXLWVRQDPRUHIUHTXHQWEDVLV6LQFHWKH
5HTXLUHG$FWLRQRQO\VSHFLILHVSHUIRUPDIDLOXUHRI65
DFFHSWDQFHFULWHULDGRHVQRWUHVXOWLQD5HTXLUHG$FWLRQQRWPHW
+RZHYHULIDVHFRQGUHTXLUHGFLUFXLWIDLOV65WKHVHFRQGRIIVLWH
FLUFXLWLVLQRSHUDEOHDQG&RQGLWLRQ&(IRUWZRRIIVLWHFLUFXLWVLQRSHUDEOH
LVHQWHUHG



$


5HTXLUHG$FWLRQ$ZKLFKRQO\DSSOLHVLIWKHWUDLQFDQQRWEHSRZHUHG
IURPDQRIIVLWHVRXUFHLVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDQHYHQW
FRLQFLGHQWZLWKDVLQJOHIDLOXUHRIWKHDVVRFLDWHG'*ZLOOQRWUHVXOWLQD
FRPSOHWHORVVRIVDIHW\IXQFWLRQRIFULWLFDOUHGXQGDQWUHTXLUHGIHDWXUHV
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%

$&7,216 FRQWLQXHG 


7KHVHIHDWXUHVDUHSRZHUHGIURPWKHUHGXQGDQW$&HOHFWULFDOSRZHU
WUDLQ7KLVLQFOXGHVPRWRUGULYHQDX[LOLDU\IHHGZDWHUSXPSV7KHWXUELQH
GULYHQDX[LOLDU\IHHGZDWHUSXPSLVUHTXLUHGWREHFRQVLGHUHGDUHGXQGDQW
UHTXLUHGIHDWXUHDQGWKHUHIRUHUHTXLUHGWREHGHWHUPLQHG23(5$%/(
E\WKLV5HTXLUHG$FWLRQ7KUHHLQGHSHQGHQW$):SXPSVDUHUHTXLUHGWR

HQVXUHWKHDYDLODELOLW\RIGHFD\KHDWUHPRYDOFDSDELOLW\IRUDOOHYHQWV
DFFRPSDQLHGE\DORVVRIRIIVLWHSRZHUDQGDVLQJOHIDLOXUH6\VWHP
GHVLJQLVVXFKWKDWWKHUHPDLQLQJ23(5$%/(PRWRUGULYHQDX[LOLDU\
IHHGZDWHUSXPSLVQRWE\LWVHOIFDSDEOHRISURYLGLQJRIWKHDX[LOLDU\
IHHGZDWHUIORZDVVXPHGLQWKHVDIHW\DQDO\VLV


7KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ$LVLQWHQGHGWRDOORZWKH

RSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHGLQRSHUDELOLWLHV7KLV
&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKHQRUPDOWLPH]HUR
IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN,QWKLV5HTXLUHG$FWLRQ
WKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK


D
7KHWUDLQKDVQRRIIVLWHSRZHUVXSSO\LQJLWORDGVDQG


E
$UHTXLUHGIHDWXUHRQWKHRWKHUWUDLQLVLQRSHUDEOH


,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRI&RQGLWLRQ$ RQH/&2DRIIVLWH
FLUFXLWLQRSHUDEOH DUHGXQGDQWUHTXLUHGIHDWXUHVXEVHTXHQWO\EHFRPHV
LQRSHUDEOHWKLV&RPSOHWLRQ7LPHEHJLQVWREHWUDFNHG


'LVFRYHULQJQRRIIVLWHSRZHUWRRQHWUDLQRIWKHRQVLWH&ODVV((OHFWULFDO
3RZHU'LVWULEXWLRQ6\VWHPFRLQFLGHQWZLWKRQHRUPRUHLQRSHUDEOH
UHTXLUHGVXSSRUWRUVXSSRUWHGIHDWXUHVRUERWKWKDWDUHDVVRFLDWHGZLWK
WKHRWKHUWUDLQWKDWKDVRIIVLWHSRZHUUHVXOWVLQVWDUWLQJWKH&RPSOHWLRQ
7LPHVIRUWKH5HTXLUHG$FWLRQ7ZHQW\IRXUKRXUVLVDFFHSWDEOHEHFDXVH
LWPLQLPL]HVULVNZKLOHDOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKH
XQLWWRWUDQVLHQWVDVVRFLDWHGZLWKVKXWGRZQ


7KHUHPDLQLQJ23(5$%/(RIIVLWHFLUFXLWVDQG'*VDUHDGHTXDWHWR
VXSSO\HOHFWULFDOSRZHUWR7UDLQ$DQG7UDLQ%RIWKHRQVLWH&ODVV(
'LVWULEXWLRQ6\VWHP7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQW
WKHFRPSRQHQW23(5$%,/,7<RIWKHUHGXQGDQWFRXQWHUSDUWWRWKH
LQRSHUDEOHUHTXLUHGIHDWXUH$GGLWLRQDOO\WKHKRXU&RPSOHWLRQ7LPH
WDNHVLQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ$&
VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZSUREDELOLW\RID'%$
RFFXUULQJGXULQJWKLVSHULRG


$


$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
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$&7,216 FRQWLQXHG 


&RQGLWLRQ$IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV:LWKRQH
RIIVLWHFLUFXLWLQRSHUDEOHWKHUHOLDELOLW\RIWKHRIIVLWHV\VWHPLVGHJUDGHG
DQGWKHSRWHQWLDOIRUDORVVRIRIIVLWHSRZHULVLQFUHDVHGZLWKDWWHQGDQW
SRWHQWLDOIRUDFKDOOHQJHWRWKHXQLWVDIHW\V\VWHPV,QWKLV&RQGLWLRQ
KRZHYHUWKHUHPDLQLQJ23(5$%/(RIIVLWHFLUFXLWDQG'*VDUHDGHTXDWH

WRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ6\VWHP


7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKHFDSDFLW\DQG
FDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQG
WKHORZSUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG


7KHVHFRQG&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ$HVWDEOLVKHVDOLPLW

RQWKHPD[LPXPWLPHDOORZHGIRUDQ\FRPELQDWLRQRIUHTXLUHG$&SRZHU
VRXUFHVWREHLQRSHUDEOHGXULQJDQ\VLQJOHFRQWLJXRXVRFFXUUHQFHRI
IDLOLQJWRPHHWWKH/&2/&2DRU/&2E,I&RQGLWLRQ$LV
HQWHUHGZKLOHIRULQVWDQFHD/&2E'*LVLQRSHUDEOHDQGWKDW'*
LVVXEVHTXHQWO\UHWXUQHG23(5$%/(WKH/&2PD\DOUHDG\KDYHEHHQ
QRWPHWIRUXSWRKRXUVGD\V7KLVFRXOGOHDGWRDWRWDORI
KRXUVGD\VVLQFHLQLWLDOIDLOXUHWRPHHWWKH/&2/&2DRU
/&2EWRUHVWRUHWKHRIIVLWHFLUFXLW$WWKLVWLPHD'*FRXOGDJDLQ
EHFRPHLQRSHUDEOHWKHFLUFXLWUHVWRUHG23(5$%/(DQGDQDGGLWLRQDO
KRXUVGD\V IRUDWRWDORIGD\V DOORZHGSULRUWRFRPSOHWH
UHVWRUDWLRQRIWKH/&2/&2VDDQGE7KHGD\
&RPSOHWLRQ7LPHSURYLGHVDOLPLWRQWKHWLPHDOORZHGLQDVSHFLILHG
FRQGLWLRQDIWHUGLVFRYHU\RIIDLOXUHWRPHHWWKH/&2/&2DRU/&2
E7KLVOLPLWLVFRQVLGHUHGUHDVRQDEOHIRUVLWXDWLRQVLQZKLFK
&RQGLWLRQV$DQG%DUHHQWHUHGFRQFXUUHQWO\7KH$1'FRQQHFWRU
EHWZHHQWKHKRXUDQGGD\&RPSOHWLRQ7LPHVPHDQVWKDWERWK
&RPSOHWLRQ7LPHVDSSO\VLPXOWDQHRXVO\DQGWKHPRUHUHVWULFWLYH
&RPSOHWLRQ7LPHPXVWEHPHW


$VLQ5HTXLUHG$FWLRQ$WKH&RPSOHWLRQ7LPHDOORZVIRUDQH[FHSWLRQ
WRWKHQRUPDOWLPH]HURIRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN
7KLVZLOOUHVXOWLQHVWDEOLVKLQJWKHWLPH]HURDWWKHWLPHWKDWWKH
/&2/&2DRU/&2EZDVLQLWLDOO\QRWPHWLQVWHDGRIDWWKH
WLPH&RQGLWLRQ$ZDVHQWHUHG

%

,WLVUHTXLUHGWRDGPLQLVWUDWLYHO\YHULI\WKH/&2G'* V 23(5$%/(
ZLWKLQKRXUDQGWRFRQWLQXHWKLVDFWLRQRQFHSHUKRXUVWKHUHDIWHUXQWLO
UHVWRUDWLRQRIWKHUHTXLUHG/&2E'*LVDFFRPSOLVKHG7KLV
YHULILFDWLRQSURYLGHVDVVXUDQFHWKDWWKH/&2G'*LVFDSDEOHRI
VXSSO\LQJWKHRQVLWH&ODVV($&(OHFWULFDO3RZHU'LVWULEXWLRQ6\VWHP
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$&7,216 FRQWLQXHG 

,IRQH/&2G'*LVGLVFRYHUHGWREHLQRSHUDEOHZKHQSHUIRUPLQJ
WKHDGPLQLVWUDWLYHYHULILFDWLRQRIRSHUDELOLW\WKHQ&RQGLWLRQ'LVHQWHUHG
IRUWKDW'*,IWZR/&2G'*VDUHGLVFRYHUHGWREHLQRSHUDEOH
ZKHQSHUIRUPLQJWKHDGPLQLVWUDWLYHYHULILFDWLRQRIRSHUDELOLW\WKHQ
&RQGLWLRQ*LVHQWHUHG


%



7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKDQLQRSHUDEOH/&2
E'*LWLVQHFHVVDU\WRYHULI\WKHDYDLODELOLW\RIWKHUHTXLUHGRIIVLWH
FLUFXLWVRQDPRUHIUHTXHQWEDVLV6LQFHWKH5HTXLUHG$FWLRQRQO\

VSHFLILHVSHUIRUPDIDLOXUHRI65DFFHSWDQFHFULWHULDGRHVQRW

UHVXOWLQD5HTXLUHG$FWLRQEHLQJQRWPHW+RZHYHULIDFLUFXLWIDLOVWR
SDVV65LWLVLQRSHUDEOH8SRQRIIVLWHFLUFXLWLQRSHUDELOLW\
DGGLWLRQDO&RQGLWLRQVDQG5HTXLUHG$FWLRQVPXVWWKHQEHHQWHUHG



%


5HTXLUHG$FWLRQ%LVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDORVVRI
RIIVLWHSRZHUGXULQJWKHSHULRGWKDWD/&2E'*LVLQRSHUDEOH
GRHVQRWUHVXOWLQDFRPSOHWHORVVRIVDIHW\IXQFWLRQRIFULWLFDOV\VWHPV
7KHVHIHDWXUHVDUHGHVLJQHGZLWKUHGXQGDQWVDIHW\UHODWHGWUDLQV7KLV
LQFOXGHVPRWRUGULYHQDX[LOLDU\IHHGZDWHUSXPSV7KHWXUELQHGULYHQ
DX[LOLDU\IHHGZDWHUSXPSLVUHTXLUHGWREHFRQVLGHUHGDUHGXQGDQW
UHTXLUHGIHDWXUHDQGWKHUHIRUHUHTXLUHGWREHGHWHUPLQHG23(5$%/(
E\WKLV5HTXLUHG$FWLRQ7KUHHLQGHSHQGHQW$):SXPSVDUHUHTXLUHGWR
HQVXUHWKHDYDLODELOLW\RIGHFD\KHDWUHPRYDOFDSDELOLW\IRUDOOHYHQWV
DFFRPSDQLHGE\DORVVRIRIIVLWHSRZHUDQGDVLQJOHIDLOXUH6\VWHP
GHVLJQLVVXFKWKDWWKHUHPDLQLQJ23(5$%/(PRWRUGULYHQDX[LOLDU\
IHHGZDWHUSXPSLVQRWE\LWVHOIFDSDEOHRISURYLGLQJRIWKHDX[LOLDU\
IHHGZDWHUIORZDVVXPHGLQWKHVDIHW\DQDO\VLV5HGXQGDQWUHTXLUHG
IHDWXUHIDLOXUHVFRQVLVWRILQRSHUDEOHIHDWXUHVDVVRFLDWHGZLWKDWUDLQ
UHGXQGDQWWRWKHWUDLQWKDWKDVDQLQRSHUDEOH/&2E'*


7KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ%LVLQWHQGHGWRDOORZWKH
RSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHGLQRSHUDELOLWLHV7KLV
&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKHQRUPDOWLPH]HUR
IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN,QWKLV5HTXLUHG$FWLRQ
WKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK


D
$QLQRSHUDEOH/&2E'*H[LVWVDQG


E
$UHTXLUHGIHDWXUHRQWKHRWKHUWUDLQ 7UDLQ$RU7UDLQ% LV
LQRSHUDEOH



&DWDZED8QLWVDQG
%
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$&6RXUFHV2SHUDWLQJ
%

$&7,216 FRQWLQXHG 


,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRIWKLV&RQGLWLRQ RQH/&2E'*
LQRSHUDEOH DUHTXLUHGIHDWXUHVXEVHTXHQWO\EHFRPHVLQRSHUDEOHWKLV
&RPSOHWLRQ7LPHZRXOGEHJLQWREHWUDFNHG


'LVFRYHULQJRQHUHTXLUHG/&2E'*LQRSHUDEOHFRLQFLGHQWZLWKRQH
RUPRUHLQRSHUDEOHUHTXLUHGVXSSRUWRUVXSSRUWHGIHDWXUHVRUERWKWKDW

DUHDVVRFLDWHGZLWKWKH23(5$%/('*UHVXOWVLQVWDUWLQJWKH
&RPSOHWLRQ7LPHIRUWKH5HTXLUHG$FWLRQ)RXUKRXUVIURPWKHGLVFRYHU\
RIWKHVHHYHQWVH[LVWLQJFRQFXUUHQWO\LV$FFHSWDEOHEHFDXVHLWPLQLPL]HV
ULVNZKLOHDOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKHXQLWWR
WUDQVLHQWVDVVRFLDWHGZLWKVKXWGRZQ



,QWKLV&RQGLWLRQWKHUHPDLQLQJ23(5$%/('*VDQGRIIVLWHFLUFXLWVDUH
DGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ
6\VWHP7KXVRQDFRPSRQHQWEDVLVVLQJOHIDLOXUHSURWHFWLRQIRUWKH
UHTXLUHGIHDWXUH VIXQFWLRQPD\KDYHEHHQORVWKRZHYHUIXQFWLRQKDVQRW

EHHQORVW7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKH
23(5$%,/,7<RIWKHUHGXQGDQWFRXQWHUSDUWWRWKHLQRSHUDEOHUHTXLUHG
IHDWXUH$GGLWLRQDOO\WKHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKH
FDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPH
IRUUHSDLUVDQGWKHORZSUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG


%DQG%


5HTXLUHG$FWLRQ%SURYLGHVDQDOORZDQFHWRDYRLGXQQHFHVVDU\
WHVWLQJRI23(5$%/('* V ,ILWFDQEHGHWHUPLQHGWKDWWKHFDXVHRI
WKHLQRSHUDEOH'*GRHVQRWH[LVWRQWKH23(5$%/('*65
GRHVQRWKDYHWREHSHUIRUPHG,IWKHFDXVHRILQRSHUDELOLW\H[LVWVRQ
RWKHU'* V WKHRWKHU'* V ZRXOGEHGHFODUHGLQRSHUDEOHXSRQ
GLVFRYHU\DQG&RQGLWLRQ('DQGRU,*RI/&2DVDSSOLFDEOHZRXOG
EHHQWHUHG2QFHWKHIDLOXUHLVUHSDLUHGWKHFRPPRQFDXVHIDLOXUHQR
ORQJHUH[LVWVDQG5HTXLUHG$FWLRQ%LVVDWLVILHG,IWKHFDXVHRIWKH
LQLWLDOLQRSHUDEOH'*FDQQRWEHFRQILUPHGQRWWRH[LVWRQWKHUHPDLQLQJ
'* V SHUIRUPDQFHRI65VXIILFHVWRSURYLGHDVVXUDQFHRI
FRQWLQXHG23(5$%,/,7<RIWKDW'*


,QWKHHYHQWWKHLQRSHUDEOH'*LVUHVWRUHGWR23(5$%/(VWDWXVSULRUWR
FRPSOHWLQJHLWKHU%RU%WKHSUREOHPLQYHVWLJDWLRQSURFHVVZLOO
FRQWLQXHWRHYDOXDWHWKHFRPPRQFDXVHSRVVLELOLW\7KLVFRQWLQXHG
HYDOXDWLRQKRZHYHULVQRORQJHUXQGHUWKHKRXUFRQVWUDLQWLPSRVHG
ZKLOHLQ&RQGLWLRQ%


7KHVH&RQGLWLRQVDUHQRWUHTXLUHGWREHHQWHUHGLIWKHLQRSHUDELOLW\RIWKH
'*LVGXHWRDQLQRSHUDEOHVXSSRUWV\VWHPDQLQGHSHQGHQWO\WHVWDEOH
FRPSRQHQWRUSUHSODQQHGWHVWLQJRUPDLQWHQDQFH,IUHTXLUHGWKHVH
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$&6RXUFHV2SHUDWLQJ
%

$&7,216 FRQWLQXHG 


5HTXLUHG$FWLRQVDUHWREHFRPSOHWHGUHJDUGOHVVRIZKHQWKHLQRSHUDEOH
'*LVUHVWRUHGWR23(5$%/(VWDWXV


$FFRUGLQJWR*HQHULF/HWWHU 5HI KRXUVLVUHDVRQDEOHWR
FRQILUPWKDWWKH23(5$%/('* V LVQRWDIIHFWHGE\WKHVDPHSUREOHP
DVWKHLQRSHUDEOH'*

%

,QRUGHUWRH[WHQGWKH&RPSOHWLRQ7LPHIRUDQLQRSHUDEOH'*IURP
KRXUVWRGD\VLWLVQHFHVVDU\WRHQVXUHWKHDYDLODELOLW\RIWKH(636
ZLWKLQKRXURIHQWU\LQWR76/&2DQGHYHU\KRXUVWKHUHDIWHU

6LQFH5HTXLUHG$FWLRQ%RQO\VSHFLILHV³HYDOXDWH´GLVFRYHULQJWKH
(636XQDYDLODEOHGRHVQRWUHVXOWLQWKH5HTXLUHG$FWLRQEHLQJQRWPHW
LHWKHHYDOXDWLRQLVSHUIRUPHG +RZHYHURQGLVFRYHU\RIDQ
XQDYDLODEOH(636WKH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ%VWDUWV
WKHKRXUDQGRUKRXUFORFN

(636DYDLODELOLW\UHTXLUHVWKDW

 7KHORDGWHVWKDVEHHQSHUIRUPHGZLWKLQGD\VRIHQWU\LQWRWKH
H[WHQGHG&RPSOHWLRQ7LPH7KH5HTXLUHG$FWLRQHYDOXDWLRQLVPHWZLWK
DQDGPLQLVWUDWLYHYHULILFDWLRQRIWKLVSULRUWRWHVWLQJDQG

 (636IXHOWDQNOHYHOLVYHULILHGORFDOO\WREHKRXUVXSSO\DQG

 (636VXSSRUWLQJV\VWHPSDUDPHWHUVIRUVWDUWLQJDQGRSHUDWLQJDUH
YHULILHGWREHZLWKLQUHTXLUHGOLPLWVIRUIXQFWLRQDODYDLODELOLW\ HJEDWWHU\
VWDWHRIFKDUJH 

7KH(636LVQRWXVHGWRH[WHQGWKH&RPSOHWLRQ7LPHIRUPRUHWKDQRQH
LQRSHUDEOH'*DWDQ\RQHWLPH


%%


$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
&RQGLWLRQ%IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV
,QDFFRUGDQFHZLWK%UDQFK7HFKQLFDO3RVLWLRQ 5HI RSHUDWLRQ
PD\FRQWLQXHLQ&RQGLWLRQ%IRUDSHULRGWKDWVKRXOGQRWH[FHHGGD\V
SURYLGHGDVXSSOHPHQWDO$&SRZHUVRXUFHLVDYDLODEOH


,Q&RQGLWLRQ%WKHUHPDLQLQJ23(5$%/('*VDYDLODEOH(636DQG
RIIVLWHFLUFXLWVDUHDGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH
&ODVV('LVWULEXWLRQ6\VWHP7KHKRXUGD\&RPSOHWLRQ7LPH
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$&6RXUFHV2SHUDWLQJ
%



$&7,216 FRQWLQXHG 


WDNHVLQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ$&
VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZSUREDELOLW\RID'%$
RFFXUULQJGXULQJWKLVSHULRG

,IWKH(636LVRUEHFRPHVXQDYDLODEOHZLWKDQLQRSHUDEOH/&2E
'*WKHQDFWLRQLVUHTXLUHGWRUHVWRUHWKH(636WRDYDLODEOHVWDWXVRUWR
UHVWRUHWKH'*WR23(5$%/(VWDWXVZLWKLQKRXUVIURPGLVFRYHU\RI
XQDYDLODEOH(636+RZHYHULIWKH(636XQDYDLODELOLW\RFFXUVDWRU
VRPHWLPHDIWHUKRXUVRIFRQWLQXRXV/&2E'*LQRSHUDELOLW\
WKHQWKHUHPDLQLQJWLPHWRUHVWRUHWKH(636WRDYDLODEOHVWDWXVRUWR
UHVWRUHWKH'*WR23(5$%/(VWDWXVLVOLPLWHGWRKRXUV

7KHKRXUDQGKRXU&RPSOHWLRQ7LPHVDOORZIRUDQH[FHSWLRQWRWKH
QRUPDO³WLPH]HUR´IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPH³FORFN´7KH
KRXU&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK


D$QLQRSHUDEOH'*H[LVWVDQG

E(636LVXQDYDLODEOH

7KHKRXU&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDW


D$QLQRSHUDEOH'*H[LVWVIRUKRXUVDQG

E(636LVXQDYDLODEOH

7KHUHIRUHZKHQRQH/&2E'*LVLQRSHUDEOHGXHWRHLWKHU
SUHSODQQHGPDLQWHQDQFH SUHYHQWLYHRUFRUUHFWLYH RUXQSODQQHG
FRUUHFWLYHPDLQWHQDQFHZRUNWKH&RPSOHWLRQ7LPHFDQEHH[WHQGHGIURP
KRXUVWRGD\VLI(636LVYHULILHGDYDLODEOHIRUEDFNXSRSHUDWLRQ


7KHVHFRQGIRXUWK&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ%
HVWDEOLVKHVDOLPLWRQWKHPD[LPXPWLPHDOORZHGIRUDQ\FRPELQDWLRQRI
UHTXLUHG$&SRZHUVRXUFHVWREHLQRSHUDEOHGXULQJDQ\VLQJOHFRQWLJXRXV
RFFXUUHQFHRIIDLOLQJWRPHHWWKH/&2/&2DRU/&2E,I
&RQGLWLRQ%LVHQWHUHGZKLOHIRULQVWDQFHDQD/&2DRIIVLWHFLUFXLW
LVLQRSHUDEOHDQGWKDWFLUFXLWLVVXEVHTXHQWO\UHVWRUHG23(5$%/(WKH
/&2PD\DOUHDG\KDYHEHHQQRWPHWIRUXSWRKRXUV7KLVFRXOGOHDG
WRDWRWDORIKRXUVGD\VVLQFHLQLWLDOIDLOXUHWRPHHWWKH/&2/&2
DRU/&2EWRUHVWRUHWKH'*$WWKLVWLPHDQD/&2D
RIIVLWHFLUFXLWFRXOGDJDLQEHFRPHLQRSHUDEOHWKH'*UHVWRUHG
23(5$%/(DQGDQDGGLWLRQDOKRXUV IRUDWRWDORIGD\V DOORZHG
SULRUWRFRPSOHWHUHVWRUDWLRQRIWKH/&2/&2DDQG/&2E
7KHGD\&RPSOHWLRQ7LPHSURYLGHVDOLPLWRQWLPHDOORZHGLQD
VSHFLILHGFRQGLWLRQDIWHUGLVFRYHU\RIIDLOXUHWRPHHWWKH/&2/&2D
RU/&2E7KLVOLPLWLVFRQVLGHUHGUHDVRQDEOHIRUVLWXDWLRQVLQZKLFK
&RQGLWLRQV$DQG%DUHHQWHUHGFRQFXUUHQWO\7KH$1'FRQQHFWRU


&DWDZED8QLWVDQG

%
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$&6RXUFHV2SHUDWLQJ
%



$&7,216 FRQWLQXHG 


EHWZHHQWKHKRXUGD\DQGGD\&RPSOHWLRQ7LPHVPHDQVWKDW
ERWK&RPSOHWLRQ7LPHVDSSO\VLPXOWDQHRXVO\DQGWKHPRUHUHVWULFWLYH
&RPSOHWLRQ7LPHPXVWEHPHW


$VLQ5HTXLUHG$FWLRQ%WKH&RPSOHWLRQ7LPHDOORZVIRUDQH[FHSWLRQ
WRWKHQRUPDOWLPH]HURIRUEHJLQQLQJWKHDOORZHGWLPHFORFN7KLVZLOO
UHVXOWLQHVWDEOLVKLQJWKHWLPH]HURDWWKHWLPHWKDWWKH/&2/&2D

RU/&2EZDVLQLWLDOO\QRWPHWLQVWHDGRIDWWKHWLPH&RQGLWLRQ%
ZDVHQWHUHG

&

&RQGLWLRQ&DGGUHVVHVWKHLQRSHUDELOLW\RIWKH/&2FTXDOLILHG
RIIVLWHFLUFXLW V EHWZHHQWKHRIIVLWHWUDQVPLVVLRQQHWZRUNDQGWKH
RSSRVLWHXQLW¶V2QVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHPZKHQWKH/&2
FTXDOLILHGRIIVLWHFLUFXLW V LVQHFHVVDU\WRVXSSO\SRZHUWRWKH
VKDUHGV\VWHPVDQG16:6SXPS V ,I&RQGLWLRQ&LVHQWHUHG
FRQFXUUHQWO\ZLWKWKHLQRSHUDELOLW\RI/&2G'* V WKH127(
UHTXLUHVWKHOLFHQVHGRSHUDWRUWRHYDOXDWHLIWKH76³'LVWULEXWLRQ
6\VWHPV±2SHUDWLQJ´UHTXLUHPHQWWKDW³23(5$%/($&HOHFWULFDOSRZHU
GLVWULEXWLRQVXEV\VWHPVUHTXLUHWKHDVVRFLDWHGEXVHVORDGFHQWHUVPRWRU
FRQWUROFHQWHUVDQGGLVWULEXWLRQSDQHOVWREHHQHUJL]HGWRWKHLUSURSHU
YROWDJHV´FRQWLQXHVWREHPHW,QWKHFDVHZKHUHWKHLQRSHUDEOH/&2
FTXDOLILHGRIIVLWHFLUFXLWDQGLQRSHUDEOH/&2G'*DUH
DVVRFLDWHGZLWKWKHVDPHWUDLQWKHUHLVQRORQJHUDVVXUDQFHWKDWWUDLQRI
³'LVWULEXWLRQ6\VWHPV±2SHUDWLQJ´FDQEHHQHUJL]HGWRWKHSURSHU
YROWDJHDQGWKHUHIRUH76&RQGLWLRQ$PXVWEHHQWHUHG

7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKRQHUHTXLUHG/&2
FRIIVLWHFLUFXLWLQRSHUDEOHLWLVQHFHVVDU\WRYHULI\WKH
23(5$%,/,7<RIWKHUHPDLQLQJUHTXLUHGRIIVLWHFLUFXLWVRQDPRUH
IUHTXHQWEDVLV6LQFHWKH5HTXLUHG$FWLRQRQO\VSHFLILHV³SHUIRUP´D
IDLOXUHRI65DFFHSWDQFHFULWHULDGRHVQRWUHVXOWLQD5HTXLUHG
$FWLRQQRWPHW+RZHYHULIDVHFRQGUHTXLUHGFLUFXLWIDLOV65WKH
VHFRQGRIIVLWHFLUFXLWLVLQRSHUDEOHDQG&RQGLWLRQ$DQG(DVDSSOLFDEOH
IRUWKHWZRRIIVLWHFLUFXLWVLQRSHUDEOHLVHQWHUHG

&

5HTXLUHG$FWLRQ&ZKLFKRQO\DSSOLHVLIWKHWUDLQFDQQRWEHSRZHUHG
IURPDQRIIVLWHVRXUFHLVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDQHYHQW
FRLQFLGHQWZLWKDVLQJOHIDLOXUHRIWKHDVVRFLDWHG'*ZLOOQRWUHVXOWLQD
FRPSOHWHORVVRIVDIHW\IXQFWLRQIRUWKH16:6&5$96&5$&:6RUWKH
$%)9(67KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ&LVLQWHQGHGWR
DOORZWKHRSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHG


&DWDZED8QLWVDQG

%
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$&6RXUFHV2SHUDWLQJ
%



$&7,216 FRQWLQXHG 

LQRSHUDELOLWLHV7KLV&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKH
QRUPDO³WLPH]HUR´IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPH³FORFN´,QWKLV
5HTXLUHG$FWLRQWKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK

D
7KHWUDLQKDVQRRIIVLWHSRZHUVXSSO\LQJLWVORDGVDQG

E
16:6&5$96&5$&:6RU$%)9(6RQWKHRWKHUWUDLQWKDWKDV

RIIVLWHSRZHULVLQRSHUDEOH

,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRI&RQGLWLRQ& RQHUHTXLUHG/&2
FRIIVLWHFLUFXLWLQRSHUDEOH DWUDLQRI16:6&5$96&5$&:6RU
$%)9(6EHFRPHVLQRSHUDEOHWKLV&RPSOHWLRQ7LPHEHJLQVWREH
WUDFNHG

'LVFRYHULQJQRRIIVLWHSRZHUWRRQHWUDLQRIWKHRQVLWH&ODVV((OHFWULFDO
3RZHU'LVWULEXWLRQ6\VWHPFRLQFLGHQWZLWKRQHWUDLQRI16:6&5$96
&5$&:6RU$%)9(6WKDWLVDVVRFLDWHGZLWKWKHRWKHUWUDLQWKDWKDV
RIIVLWHSRZHUUHVXOWVLQVWDUWLQJWKH&RPSOHWLRQ7LPHVIRUWKH5HTXLUHG
$FWLRQ7ZHQW\IRXUKRXUVLVDFFHSWDEOHEHFDXVHLWPLQLPL]HVULVNZKLOH
DOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKHXQLWWRWUDQVLHQWV
DVVRFLDWHGZLWKVKXWGRZQ

7KHUHPDLQLQJ23(5$%/(RIIVLWHFLUFXLWVDQG'*VDUHDGHTXDWHWR
VXSSO\HOHFWULFDOSRZHUWR7UDLQ$DQG7UDLQ%RIWKHRQVLWH&ODVV(
'LVWULEXWLRQ6\VWHP7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQW
WKHFRPSRQHQW23(5$%,/,7<RIWKHUHGXQGDQWFRXQWHUSDUWWRWKH
LQRSHUDEOH16:6&5$96&5$&:6RU$%)9(6$GGLWLRQDOO\WKH
KRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\
RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZ
SUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG

&

&RQVLVWHQWZLWKWKHWLPHSURYLGHGLQ$&7,21$RSHUDWLRQPD\FRQWLQXH
LQ&RQGLWLRQ&IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV:LWKRQH
UHTXLUHG/&2FRIIVLWHFLUFXLWLQRSHUDEOHWKHUHOLDELOLW\RIWKHRIIVLWH
V\VWHPLVGHJUDGHGDQGWKHSRWHQWLDOIRUDORVVRIRIIVLWHSRZHULV
LQFUHDVHGZLWKDWWHQGDQWSRWHQWLDOIRUDFKDOOHQJHWRWKHXQLWVDIHW\
V\VWHPV,QWKLV&RQGLWLRQKRZHYHUWKHUHPDLQLQJ23(5$%/(RIIVLWH
FLUFXLWVDQG'*VDUHDGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH
&ODVV('LVWULEXWLRQ6\VWHP

,IWKH/&2FUHTXLUHGRIIVLWHFLUFXLWFDQQRWEHUHVWRUHGWR
23(5$%/(VWDWXVZLWKLQKRXUVWKHQ&RQGLWLRQ,PXVWEHHQWHUHG
LPPHGLDWHO\
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$&6RXUFHV2SHUDWLQJ
%



$&7,216 FRQWLQXHG 

'

&RQGLWLRQ'DGGUHVVHVWKHLQRSHUDELOLW\RIWKH/&2G'* V DOLJQHG
WRWKHRSSRVLWHXQLW2QVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHPWKDWLV
VXSSO\LQJSRZHUWRDWUDLQRIVKDUHGV\VWHPVDQGWRWKHUHVSHFWLYH
16:6SXPS V ,I&RQGLWLRQ'LVHQWHUHGFRQFXUUHQWO\ZLWKWKH
LQRSHUDELOLW\RI/&2FTXDOLILHGRIIVLWHFLUFXLWWKH127(UHTXLUHVWKH
OLFHQVHGRSHUDWRUWRHYDOXDWHLIWKH76³'LVWULEXWLRQ6\VWHPV±
2SHUDWLQJ´UHTXLUHPHQWWKDW³23(5$%/($&HOHFWULFDOSRZHUGLVWULEXWLRQ
VXEV\VWHPVUHTXLUHWKHDVVRFLDWHGEXVHVORDGFHQWHUVPRWRUFRQWURO
FHQWHUVDQGGLVWULEXWLRQSDQHOVWREHHQHUJL]HGWRWKHLUSURSHUYROWDJHV´
FRQWLQXHVWREHPHW,QWKHFDVHZKHUHWKHLQRSHUDEOH/&2G'*
DQGLQRSHUDEOH/&2FTXDOLILHGRIIVLWHFLUFXLWDUHDVVRFLDWHGZLWKWKH
VDPHWUDLQWKHUHLVQRORQJHUDVVXUDQFHWKDWWUDLQRI³'LVWULEXWLRQ
6\VWHPV±2SHUDWLQJ´FDQEHHQHUJL]HGWRWKHSURSHUYROWDJHDQG
WKHUHIRUH76&RQGLWLRQ$PXVWEHHQWHUHG

,WLVUHTXLUHGWRDGPLQLVWUDWLYHO\YHULI\WKH/&2EVDIHW\UHODWHG'*V
23(5$%/(DQGWKHRSSRVLWHXQLW¶V'*23(5$%/(ZLWKLQRQHKRXUDQG
WRFRQWLQXHWKLVDFWLRQRQFHSHUKRXUVWKHUHDIWHUXQWLOUHVWRUDWLRQRIWKH
UHTXLUHG/&2G'*DQGWKHRSSRVLWHXQLW¶V'*LVDFFRPSOLVKHG
7KLVYHULILFDWLRQSURYLGHVDVVXUDQFHWKDWWKH/&2EVDIHW\UHODWHG
'*VDQGWKHRSSRVLWHXQLW¶V'*LVFDSDEOHRIVXSSO\LQJWKHRQVLWH&ODVV
($&(OHFWULFDO3RZHU'LVWULEXWLRQ6\VWHP

,IRQH/&2E'*LVGLVFRYHUHGWREHLQRSHUDEOHZKHQSHUIRUPLQJ
WKHDGPLQLVWUDWLYHYHULILFDWLRQRIRSHUDELOLW\WKHQ&RQGLWLRQ%LVHQWHUHG
IRUWKDW'*,IWZR/&2E'*VDUHGLVFRYHUHGWREHLQRSHUDEOH
WKHQ&RQGLWLRQ*LVHQWHUHG,IRQH/&2E'*WKDWSURYLGHVSRZHU
WRVKDUHGV\VWHPVLVGLVFRYHUHGLQRSHUDEOHDQGWKH/&2G'*WKDW
ZDVLQLWLDOO\LQRSHUDEOHSURYLGHVSRZHUWRVKDUHGV\VWHPVWKHQ&RQGLWLRQ
*LVDOVRHQWHUHG,IRQH/&2E'*WKDWSURYLGHVSRZHUWRVKDUHG
V\VWHPVLVGLVFRYHUHGLQRSHUDEOHDQGWKH/&2G'*WKDWZDV
LQLWLDOO\LQRSHUDEOHRQO\SURYLGHVSRZHUWRLWVUHVSHFWLYH16:6SXPS
WKHQ&RQGLWLRQ%LVHQWHUHGIRUWKH/&2E'*

,IWKHVHFRQG/&2G'*ZKLFKLVWKHRWKHURSSRVLWHXQLW¶V'*LV
IRXQGWREHLQRSHUDEOHZKHQSHUIRUPLQJWKHDGPLQLVWUDWLYHYHULILFDWLRQRI
RSHUDELOLW\WKHQ&RQGLWLRQ*LVHQWHUHG

'

7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKRQHUHTXLUHG/&2
G'*LQRSHUDEOHLWLVQHFHVVDU\WRYHULI\WKH23(5$%,/,7<RIWKH
UHTXLUHGRIIVLWHFLUFXLWVRQDPRUHIUHTXHQWEDVLV6LQFHWKH5HTXLUHG


&DWDZED8QLWVDQG

%
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$&6RXUFHV2SHUDWLQJ
%

$&7,216 FRQWLQXHG 

$FWLRQRQO\VSHFLILHV³SHUIRUP´DIDLOXUHRI65DFFHSWDQFHFULWHULD
GRHVQRWUHVXOWLQD5HTXLUHG$FWLRQQRWPHW+RZHYHULIDFLUFXLWIDLOVWR
SDVV65LWLVLQRSHUDEOH8SRQRIIVLWHFLUFXLWLQRSHUDELOLW\
DGGLWLRQDO&RQGLWLRQVDQG5HTXLUHG$FWLRQVPXVWWKHQEHHQWHUHG

'

5HTXLUHG$FWLRQ'LVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDORVVRIRIIVLWH
SRZHUGXULQJWKHSHULRGRQHUHTXLUHG/&2G'*LVLQRSHUDEOH
GRHVQRWUHVXOWLQDFRPSOHWHORVVRIVDIHW\IXQFWLRQIRUWKH16:6
&5$96&5$&:6RUWKH$%)9(67KH&RPSOHWLRQ7LPHLVLQWHQGHGWR
DOORZWKHRSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHG
LQRSHUDELOLWLHV7KLV&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKH
QRUPDO³WLPH]HUR´IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPH³FORFN´,QWKLV
5HTXLUHG$FWLRQWKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK

D
$QLQRSHUDEOH/&2G'*H[LVWVDQG

E
16:6&5$96&5$&:6RU$%)9(6RQWKHRWKHUWUDLQWKDWKDV
HPHUJHQF\SRZHULVLQRSHUDEOH

,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRIWKLV&RQGLWLRQ WKH/&2G'*
LQRSHUDEOH DWUDLQRI16:6&5$96&5$&:6RU$%)9(6EHFRPHV
LQRSHUDEOHWKLV&RPSOHWLRQ7LPHEHJLQVWREHWUDFNHG

'LVFRYHULQJWKH/&2G'*LQRSHUDEOHFRLQFLGHQWZLWKRQHWUDLQRI
16:6&5$96&5$&:6RU$%)9(6WKDWLVDVVRFLDWHGZLWKWKHRWKHU
WUDLQWKDWKDVHPHUJHQF\SRZHUUHVXOWVLQVWDUWLQJWKH&RPSOHWLRQ7LPH
IRUWKH5HTXLUHG$FWLRQ)RXUKRXUVIURPWKHGLVFRYHU\RIWKHVHHYHQWV
H[LVWLQJFRQFXUUHQWO\LVDFFHSWDEOHEHFDXVHLWPLQLPL]HVULVNZKLOH
DOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKHXQLWWRWUDQVLHQWV
DVVRFLDWHGZLWKVKXWGRZQ

,QWKLV&RQGLWLRQWKHUHPDLQLQJ23(5$%/('*VDQGRIIVLWHFLUFXLWVDUH
DGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ
6\VWHP7KXVRQDFRPSRQHQWEDVLVVLQJOHIDLOXUHSURWHFWLRQIRUWKH
16:6&5$96&5$&:6RU$%)9(6PD\KDYHEHHQORVWKRZHYHU
IXQFWLRQKDVQRWEHHQORVW7KHIRXUKRXU&RPSOHWLRQ7LPHDOVRWDNHVLQWR
DFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ16:6&5$96
&5$&:6DQG$%)9(6WUDLQDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZ
SUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG

'DQG'

5HTXLUHG$FWLRQ'SURYLGHVDQDOORZDQFHWRDYRLGXQQHFHVVDU\


&DWDZED8QLWVDQG
%
5HYLVLRQ1R



%$6(6




$&6RXUFHV2SHUDWLQJ
%



$&7,216 FRQWLQXHG 

WHVWLQJRI23(5$%/('*V,ILWFDQEHGHWHUPLQHGWKDWWKHFDXVHRIWKH
LQRSHUDEOH'*GRHVQRWH[LVWRQWKH23(5$%/('* V 65GRHV
QRWKDYHWREHSHUIRUPHG,IWKHFDXVHRILQRSHUDELOLW\H[LVWVRQRWKHU
'* V WKHRWKHU'* V ZRXOGEHGHFODUHGLQRSHUDEOHXSRQGLVFRYHU\DQG
&RQGLWLRQ%DQG,RI/&2DVDSSOLFDEOHZRXOGEHHQWHUHG2QFH
WKHIDLOXUHLVUHSDLUHGWKHFRPPRQFDXVHIDLOXUHQRORQJHUH[LVWVDQG
5HTXLUHG$FWLRQ'LVVDWLVILHG,IWKHFDXVHRIWKHLQLWLDOLQRSHUDEOH
'*FDQQRWEHFRQILUPHGQRWWRH[LVWRQWKHUHPDLQLQJ'* V 
SHUIRUPDQFHRI65VXIILFHVWRSURYLGHDVVXUDQFHRIFRQWLQXHG
23(5$%,/,7<RIWKH'* V 

,QWKHHYHQWWKHLQRSHUDEOH'*LVUHVWRUHGWR23(5$%/(VWDWXVSULRUWR
FRPSOHWLQJHLWKHU'RU'WKHSUREOHPLQYHVWLJDWLRQSURFHVVZLOO
FRQWLQXHWRHYDOXDWHWKHFRPPRQFDXVHSRVVLELOLW\7KLVFRQWLQXHG
HYDOXDWLRQKRZHYHULVQRORQJHUXQGHUWKHKRXUFRQVWUDLQWLPSRVHG
ZKLOHLQ&RQGLWLRQ'

$FFRUGLQJWR*HQHULF/HWWHU 5HI KRXUVLVUHDVRQDEOHWR
FRQILUPWKDWWKH23(5$%/('* V LVQRWDIIHFWHGE\WKHVDPHSUREOHP
DVWKHLQRSHUDEOH'*

'

,QRUGHUWRH[WHQGWKH&RPSOHWLRQ7LPHIRUDQLQRSHUDEOH'*IURP
KRXUVWRGD\VLWLVQHFHVVDU\WRHQVXUHWKHDYDLODELOLW\RIWKH(636
ZLWKLQKRXURIHQWU\LQWR76/&2DQGHYHU\KRXUVWKHUHDIWHU

6LQFH5HTXLUHG$FWLRQ'RQO\VSHFLILHV³HYDOXDWH´GLVFRYHULQJWKH
(636XQDYDLODEOHGRHVQRWUHVXOWLQWKH5HTXLUHG$FWLRQEHLQJQRWPHW
LHWKHHYDOXDWLRQLVSHUIRUPHG +RZHYHURQGLVFRYHU\RIDQ
XQDYDLODEOH(636WKH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ'VWDUWV
WKHKRXUDQGRUKRXUFORFN

(636DYDLODELOLW\UHTXLUHVWKDW

 7KHORDGWHVWKDVEHHQSHUIRUPHGZLWKLQGD\VRIHQWU\LQWRWKH
H[WHQGHG&RPSOHWLRQ7LPH7KH5HTXLUHG$FWLRQHYDOXDWLRQLVPHWZLWK
DQDGPLQLVWUDWLYHYHULILFDWLRQRIWKLVSULRUWRWHVWLQJDQG

 (636IXHOWDQNOHYHOLVYHULILHGORFDOO\WREHKRXUVXSSO\DQG

 (636VXSSRUWLQJV\VWHPSDUDPHWHUVIRUVWDUWLQJDQGRSHUDWLQJDUH
YHULILHGWREHZLWKLQUHTXLUHGOLPLWVIRUIXQFWLRQDODYDLODELOLW\ HJEDWWHU\
VWDWHRIFKDUJH 



&DWDZED8QLWVDQG

%
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$&6RXUFHV2SHUDWLQJ
%



$&7,216 FRQWLQXHG 

7KH(636LVQRWXVHGWRH[WHQGWKH&RPSOHWLRQ7LPHIRUPRUHWKDQRQH
LQRSHUDEOH'*DWDQ\RQHWLPH

'

,QDFFRUGDQFHZLWK%UDQFK7HFKQLFDO3RVLWLRQ 5HI RSHUDWLRQ
PD\FRQWLQXHLQ&RQGLWLRQ'IRUDSHULRGWKDWVKRXOGQRWH[FHHGGD\V
SURYLGHGDVXSSOHPHQWDO$&SRZHUVRXUFHLVDYDLODEOH



,Q&RQGLWLRQ'WKHUHPDLQLQJ23(5$%/('*VXQDYDLODEOH(636DQG
RIIVLWHSRZHUFLUFXLWVDUHDGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKH&ODVV
('LVWULEXWLRQ6\VWHP7KHGD\&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQW
WKHFDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOH
WLPHIRUUHSDLUVDQGWKHORZSUREDELOLW\RID'%$RFFXUULQJGXULQJWKLV
SHULRG


,IWKH(636LVRUEHFRPHVXQDYDLODEOHZLWKDQLQRSHUDEOH/&2G
'*WKHQDFWLRQLVUHTXLUHGWRUHVWRUHWKH(636WRDYDLODEOHVWDWXVRUWR
UHVWRUHWKH'*WR23(5$%/(VWDWXVZLWKLQKRXUVIURPGLVFRYHU\RI
XQDYDLODEOH(636+RZHYHULIWKH(636XQDYDLODELOLW\RFFXUVDWRU
VRPHWLPHDIWHUKRXUVRIFRQWLQXRXV/&2G'*LQRSHUDELOLW\
WKHQWKHUHPDLQLQJWLPHWRUHVWRUHWKH(636WRDYDLODEOHVWDWXVRUWR
UHVWRUHWKH'*WR23(5$%/(VWDWXVLVOLPLWHGWRKRXUV

7KHKRXUDQGKRXU&RPSOHWLRQ7LPHVDOORZIRUDQH[FHSWLRQWRWKH
QRUPDO³WLPH]HUR´IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPH³FORFN´7KH
KRXU&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK


D$QLQRSHUDEOH'*H[LVWVDQG

E(636LVXQDYDLODEOH

7KHKRXU&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDW


D$QLQRSHUDEOH'*H[LVWVIRUKRXUVDQG

E(636LVXQDYDLODEOH

7KHUHIRUHZKHQRQH/&2G'*LVLQRSHUDEOHGXHWRHLWKHU
SUHSODQQHGPDLQWHQDQFH SUHYHQWLYHRUFRUUHFWLYH RUXQSODQQHG
FRUUHFWLYHPDLQWHQDQFHZRUNWKH&RPSOHWLRQ7LPHFDQEHH[WHQGHGIURP
KRXUVWRGD\VLI(636LVYHULILHGDYDLODEOHIRUEDFNXSRSHUDWLRQ


7KHIRXUWK&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ'HVWDEOLVKHVDOLPLW
RQWKHPD[LPXPWLPHDOORZHGIRUDQ\FRPELQDWLRQRIUHTXLUHG$&SRZHU
VRXUFHVWREHLQRSHUDEOHGXULQJDQ\VLQJOHFRQWLJXRXVRFFXUUHQFHRI

IDLOLQJWRPHHW/&2FRU/&2G,I&RQGLWLRQ'LVHQWHUHG


&DWDZED8QLWVDQG

%
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%$6(6






$&6RXUFHV2SHUDWLQJ
%

$&7,216 FRQWLQXHG 


ZKLOHIRULQVWDQFHD/&2FRIIVLWHFLUFXLWLVLQRSHUDEOHDQGWKDW
FLUFXLWLVVXEVHTXHQWO\UHVWRUHG23(5$%/(WKH/&2PD\DOUHDG\KDYH
EHHQQRWPHWIRUXSWRKRXUV7KLVFRXOGOHDGWRDWRWDORIGD\V

VLQFHLQLWLDOIDLOXUHWRPHHW/&2FRU/&2GWRUHVWRUHWKH'*
$WWKLVWLPHD/&2FRIIVLWHFLUFXLWFRXOGDJDLQEHFRPHLQRSHUDEOH
WKH'*UHVWRUHG23(5$%/(DQGDQDGGLWLRQDOKRXUV IRUDWRWDORI
GD\V DOORZHGSULRUWRFRPSOHWHUHVWRUDWLRQRI/&2FDQG/&2
G7KHGD\&RPSOHWLRQ7LPHSURYLGHVDOLPLWRQWLPHDOORZHGLQ
DVSHFLILHGFRQGLWLRQDIWHUGLVFRYHU\RIIDLOXUHWRPHHW/&2FRU
/&2G7KLVOLPLWLVFRQVLGHUHGUHDVRQDEOHIRUVLWXDWLRQVLQZKLFK
&RQGLWLRQV&DQG'DUHHQWHUHGFRQFXUUHQWO\7KH$1'FRQQHFWRU
EHWZHHQWKHGD\DQGGD\&RPSOHWLRQ7LPHVPHDQVWKDWERWK
&RPSOHWLRQ7LPHVDSSO\VLPXOWDQHRXVO\DQGWKHPRUHUHVWULFWLYH
&RPSOHWLRQ7LPHPXVWEHPHW


&(DQG&(

&RQGLWLRQ(LVHQWHUHGZKHQERWKRIIVLWHFLUFXLWVUHTXLUHGE\/&2D
DUHLQRSHUDEOHRUZKHQWKHRIIVLWHFLUFXLWUHTXLUHGE\/&2FDQG
RQHRIIVLWHFLUFXLWUHTXLUHGE\/&2DDUHFRQFXUUHQWO\LQRSHUDEOH
&RQGLWLRQ(LVDOVRHQWHUHGZKHQWZRRIIVLWHFLUFXLWVUHTXLUHGE\/&2
FDUHLQRSHUDEOH


5HTXLUHG$FWLRQ&(ZKLFKDSSOLHVZKHQWZRRIIVLWHFLUFXLWVDUH
LQRSHUDEOHLVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDQHYHQWZLWKD

FRLQFLGHQWVLQJOHIDLOXUHZLOOQRWUHVXOWLQDFRPSOHWHORVVRIUHGXQGDQW
UHTXLUHGVDIHW\IXQFWLRQV7KH&RPSOHWLRQ7LPHIRUWKLVIDLOXUHRI
UHGXQGDQWUHTXLUHGIHDWXUHVLVUHGXFHGWRKRXUVIURPWKDWDOORZHGIRU
RQHWUDLQZLWKRXWRIIVLWHSRZHU 5HTXLUHG$FWLRQ$ 7KHUDWLRQDOHIRU
WKHUHGXFWLRQWRKRXUVLVWKDW5HJXODWRU\*XLGH 5HI DOORZVD
&RPSOHWLRQ7LPHRIKRXUVIRUWZRUHTXLUHGRIIVLWHFLUFXLWVLQRSHUDEOH
EDVHGXSRQWKHDVVXPSWLRQWKDWWZRFRPSOHWHVDIHW\WUDLQVDUH
23(5$%/(:KHQDFRQFXUUHQWUHGXQGDQWUHTXLUHGIHDWXUHIDLOXUH
H[LVWVWKLVDVVXPSWLRQLVQRWWKHFDVHDQGDVKRUWHU&RPSOHWLRQ7LPHRI
KRXUVLVDSSURSULDWH7KHVHIHDWXUHVDUHSRZHUHGIURPUHGXQGDQW$&
VDIHW\WUDLQV7KLVLQFOXGHVPRWRUGULYHQDX[LOLDU\IHHGZDWHUSXPSV
6LQJOHWUDLQIHDWXUHVVXFKDVWXUELQHGULYHQDX[LOLDU\SXPSVDUHQRW
LQFOXGHGLQWKHOLVW


7KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ&(LVLQWHQGHGWRDOORZWKH
RSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHGLQRSHUDELOLWLHV7KLV
&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKHQRUPDOWLPH]HUR
IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN,QWKLV5HTXLUHG$FWLRQWKH
&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK
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$&6RXUFHV2SHUDWLQJ
%

$&7,216 FRQWLQXHG 


D
$OOUHTXLUHGRIIVLWHFLUFXLWVDUHLQRSHUDEOHDQG


E
$UHTXLUHGIHDWXUHLVLQRSHUDEOH


,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRI&RQGLWLRQ&( WZR/&2D

RIIVLWHFLUFXLWVLQRSHUDEOHRURQH/&2DRIIVLWHFLUFXLWDQGRQH/&2
FRIIVLWHFLUFXLWLQRSHUDEOHRUWZR/&2FRIIVLWHFLUFXLWV
LQRSHUDEOH DUHTXLUHGIHDWXUHEHFRPHVLQRSHUDEOHWKLV&RPSOHWLRQ7LPH
EHJLQVWREHWUDFNHG


$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
&RQGLWLRQ&(IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV7KLVOHYHORI
GHJUDGDWLRQPHDQVWKDWWKHRIIVLWHHOHFWULFDOSRZHUV\VWHPGRHVQRWKDYH
WKHFDSDELOLW\WRDIIHFWDVDIHVKXWGRZQDQGWRPLWLJDWHWKHHIIHFWVRIDQ
DFFLGHQWKRZHYHUWKHRQVLWH$&VRXUFHVKDYHQRWEHHQGHJUDGHG7KLV
OHYHORIGHJUDGDWLRQJHQHUDOO\FRUUHVSRQGVWRDWRWDOORVVRIWKH
LPPHGLDWHO\DFFHVVLEOHRIIVLWHSRZHUVRXUFHV


%HFDXVHRIWKHQRUPDOO\KLJKDYDLODELOLW\RIWKHRIIVLWHVRXUFHVWKLVOHYHO
RIGHJUDGDWLRQPD\DSSHDUWREHPRUHVHYHUHWKDQRWKHUFRPELQDWLRQVRI
WZR$&VRXUFHVLQRSHUDEOHWKDWLQYROYHRQHRUPRUH'*VLQRSHUDEOH
+RZHYHUWZRIDFWRUVWHQGWRGHFUHDVHWKHVHYHULW\RIWKLVOHYHORI
GHJUDGDWLRQ


D
7KHFRQILJXUDWLRQRIWKHUHGXQGDQW$&HOHFWULFDOSRZHUV\VWHPWKDW


UHPDLQVDYDLODEOHLVQRWVXVFHSWLEOHWRDVLQJOHEXVRUVZLWFKLQJ
IDLOXUHDQG


E
7KHWLPHUHTXLUHGWRGHWHFWDQGUHVWRUHDQXQDYDLODEOHRIIVLWH
SRZHUVRXUFHLVJHQHUDOO\PXFKOHVVWKDQWKDWUHTXLUHGWRGHWHFW
DQGUHVWRUHDQXQDYDLODEOHRQVLWH$&VRXUFH


:LWKERWKRIWKHUHTXLUHGRIIVLWHFLUFXLWVLQRSHUDEOHVXIILFLHQWRQVLWH$&
VRXUFHVDUHDYDLODEOHWRPDLQWDLQWKHXQLWLQDVDIHVKXWGRZQFRQGLWLRQLQ
WKHHYHQWRID'%$RUWUDQVLHQW,QIDFWDVLPXOWDQHRXVORVVRIRIIVLWH$&
VRXUFHVD/2&$DQGDZRUVWFDVHVLQJOHIDLOXUHZHUHSRVWXODWHGDVD
SDUWRIWKHGHVLJQEDVLVLQWKHVDIHW\DQDO\VLV7KXVWKHKRXU
&RPSOHWLRQ7LPHSURYLGHVDSHULRGRIWLPHWRHIIHFWUHVWRUDWLRQRIRQHRI
WKHRIIVLWHFLUFXLWVFRPPHQVXUDWHZLWKWKHLPSRUWDQFHRIPDLQWDLQLQJDQ
$&HOHFWULFDOSRZHUV\VWHPFDSDEOHRIPHHWLQJLWVGHVLJQFULWHULD


$FFRUGLQJWR5HIHUHQFHZLWKWKHDYDLODEOHRIIVLWH$&VRXUFHVWZROHVV
WKDQUHTXLUHGE\WKH/&2RSHUDWLRQPD\FRQWLQXHIRUKRXUV,IWZR
RIIVLWHVRXUFHVDUHUHVWRUHGZLWKLQKRXUVXQUHVWULFWHGRSHUDWLRQPD\
FRQWLQXH,IRQO\RQHRIIVLWHVRXUFHLVUHVWRUHGZLWKLQKRXUVSRZHU
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$&6RXUFHV2SHUDWLQJ
%

$&7,216 FRQWLQXHG 


RSHUDWLRQFRQWLQXHVLQDFFRUGDQFHZLWK&RQGLWLRQ$RU&DVDSSOLFDEOH


')DQG')


3XUVXDQWWR/&2WKH'LVWULEXWLRQ6\VWHP$&7,216ZRXOGQRWEH
HQWHUHGHYHQLIDOO$&VRXUFHVWRLWZHUHLQRSHUDEOHUHVXOWLQJLQGH
HQHUJL]DWLRQ7KHUHIRUHWKH5HTXLUHG$FWLRQVRI&RQGLWLRQ')DUH
PRGLILHGE\D1RWHWRLQGLFDWHWKDWZKHQ&RQGLWLRQ')LVHQWHUHGZLWKQR
$&VRXUFHWRDQ\WUDLQWKH&RQGLWLRQVDQG5HTXLUHG$FWLRQVIRU
/&2'LVWULEXWLRQ6\VWHPV²2SHUDWLQJPXVWEHLPPHGLDWHO\
HQWHUHG7KLVDOORZV&RQGLWLRQ')WRSURYLGHUHTXLUHPHQWVIRUWKHORVV
RIRQHRIIVLWHFLUFXLWDQGRQH'*ZLWKRXWUHJDUGWRZKHWKHUDWUDLQLVGH
HQHUJL]HG/&2SURYLGHVWKHDSSURSULDWHUHVWULFWLRQVIRUDGH
HQHUJL]HGWUDLQ


$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
&RQGLWLRQ')IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV


,Q&RQGLWLRQ')LQGLYLGXDOUHGXQGDQF\LVORVWLQERWKWKHRIIVLWHHOHFWULFDO
SRZHUV\VWHPDQGWKHRQVLWH$&HOHFWULFDOSRZHUV\VWHP6LQFHSRZHU
V\VWHPUHGXQGDQF\LVSURYLGHGE\WZRGLYHUVHVRXUFHVRISRZHU
KRZHYHUWKHUHOLDELOLW\RIWKHSRZHUV\VWHPVLQWKLV&RQGLWLRQPD\DSSHDU
KLJKHUWKDQWKDWLQ&RQGLWLRQ&( ORVVRIERWKWZRUHTXLUHGRIIVLWH
FLUFXLWV 7KLVGLIIHUHQFHLQUHOLDELOLW\LVRIIVHWE\WKHVXVFHSWLELOLW\RIWKLV
SRZHUV\VWHPFRQILJXUDWLRQWRDVLQJOHEXVRUVZLWFKLQJIDLOXUH7KH


KRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\
RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZ
SUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG


(*


:LWK7UDLQ$DQG7UDLQ%'*VWZR/&2E'*VLQRSHUDEOHWKHUHDUH
QRUHPDLQLQJVWDQGE\$&VRXUFHVWRSURYLGHSRZHUWRPRVWRIWKH(6)
V\VWHPV:LWKRQH/&2E'*WKDWSURYLGHVSRZHUWRWKHVKDUHG
V\VWHPVLQRSHUDEOHDQGRQH/&2G'*WKDWSURYLGHVSRZHUWRWKH
VKDUHGV\VWHPVLQRSHUDEOHWKHUHDUHQRUHPDLQLQJVWDQGE\$&VRXUFHV
WRWKHVKDUHGV\VWHPV$OVRZLWKWZR'*VUHTXLUHGE\/&2G
LQRSHUDEOHWKHUHDUHQRUHPDLQLQJVWDQGE\$&VRXUFHVWRWKHWZR
RSSRVLWHXQLW16:6SXPS V DQGDWOHDVWRQHWUDLQRIVKDUHGV\VWHPV
7KXVZLWKDQDVVXPHGORVVRIRIIVLWHHOHFWULFDOSRZHULQVXIILFLHQW
VWDQGE\$&VRXUFHVDUHDYDLODEOHWRSRZHUWKHPLQLPXPUHTXLUHG(6)
IXQFWLRQV6LQFHWKHRIIVLWHHOHFWULFDOSRZHUV\VWHPLVWKHRQO\VRXUFHRI
$&SRZHUIRUWKLVOHYHORIGHJUDGDWLRQWKHULVNDVVRFLDWHGZLWKFRQWLQXHG
RSHUDWLRQIRUDYHU\VKRUWWLPHFRXOGEHOHVVWKDQWKDWDVVRFLDWHGZLWKDQ
LPPHGLDWHFRQWUROOHGVKXWGRZQ WKHLPPHGLDWHVKXWGRZQFRXOGFDXVH
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$&6RXUFHV2SHUDWLQJ
%



$&7,216 FRQWLQXHG 


JULGLQVWDELOLW\ZKLFKFRXOGUHVXOWLQDWRWDOORVVRI$&SRZHU 6LQFHDQ\
LQDGYHUWHQWJHQHUDWRUWULSFRXOGDOVRUHVXOWLQDWRWDOORVVRIRIIVLWH$&
SRZHUKRZHYHUWKHWLPHDOORZHGIRUFRQWLQXHGRSHUDWLRQLVVHYHUHO\
UHVWULFWHG7KHLQWHQWKHUHLVWRDYRLGWKHULVNDVVRFLDWHGZLWKDQ
LPPHGLDWHFRQWUROOHGVKXWGRZQDQGWRPLQLPL]HWKH

ULVNDVVRFLDWHGZLWKWKLVOHYHORIGHJUDGDWLRQ


$FFRUGLQJWR5HIHUHQFHZLWKERWK/&2E'*VLQRSHUDEOHZLWK
RQH/&2E'*WKDWSURYLGHVSRZHUWRWKHVKDUHGV\VWHPVDQGRQH
/&2G'*WKDWSURYLGHVSRZHUWRWKHVKDUHGV\VWHPVLQRSHUDEOH
RUZLWKWZR'*VUHTXLUHGE\/&2GLQRSHUDEOHRSHUDWLRQPD\
FRQWLQXHIRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV


)+


7KHVHTXHQFHU V LVDQHVVHQWLDOVXSSRUWV\VWHPWRERWKWKHRIIVLWHFLUFXLW
DQGWKH'*DVVRFLDWHGZLWKDJLYHQ(6)EXV)XUWKHUPRUHWKH
VHTXHQFHULVRQWKHSULPDU\VXFFHVVSDWKIRUPRVWPDMRU$&HOHFWULFDOO\
SRZHUHGVDIHW\V\VWHPVSRZHUHGIURPWKHDVVRFLDWHG(6)EXV
7KHUHIRUHORVVRIDQ(6)EXVVHTXHQFHUDIIHFWVHYHU\PDMRU(6)
V\VWHPLQWKHWUDLQ:KHQDVHTXHQFHULVLQRSHUDEOHLWVDVVRFLDWHGXQLW
DQGWUDLQUHODWHGRIIVLWHFLUFXLWDQG'*PXVWDOVREHGHFODUHGLQRSHUDEOH
DQGWKHLUFRUUHVSRQGLQJ&RQGLWLRQVPXVWDOVREHHQWHUHG7KHKRXU
&RPSOHWLRQ7LPHSURYLGHVDSHULRGRIWLPHWRFRUUHFWWKHSUREOHP
FRPPHQVXUDWHZLWKWKHLPSRUWDQFHRIPDLQWDLQLQJVHTXHQFHU
23(5$%,/,7<7KLVWLPHSHULRGDOVRHQVXUHVWKDWWKHSUREDELOLW\RIDQ
DFFLGHQW UHTXLULQJVHTXHQFHU23(5$%,/,7< RFFXUULQJGXULQJSHULRGV
ZKHQWKHVHTXHQFHULVLQRSHUDEOHLVPLQLPDO


*,DQG*,


,IWKHLQRSHUDEOH$&HOHFWULFSRZHUVRXUFHVFDQQRWEHUHVWRUHGWR
23(5$%/(VWDWXVZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPH,IDQ\5HTXLUHG
$FWLRQDQGDVVRFLDWHG&RPSOHWLRQ7LPHRI&RQGLWLRQV$&)*RU+
DUHQRWPHWWKHXQLWPXVWEHEURXJKWWRD02'(LQZKLFKWKH/&2GRHV
QRWDSSO\)XUWKHUPRUHLIDQ\5HTXLUHG$FWLRQDQGDVVRFLDWHG
&RPSOHWLRQ7LPHRI5HTXLUHG$FWLRQV%%%%%'
'''DQG'DUHQRWPHWWKHXQLWPXVWEHEURXJKWWRD
02'(LQZKLFKWKH/&2GRHVQRWDSSO\7RDFKLHYHWKLVVWDWXVWKHXQLW
PXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQKRXUVDQGWR02'(ZLWKLQ
KRXUV7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHGRQ
RSHUDWLQJH[SHULHQFHWRUHDFKWKHUHTXLUHGXQLWFRQGLWLRQVIURPIXOO
SRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQW
V\VWHPV



&DWDZED8QLWVDQG

%

5HYLVLRQ1R



%$6(6






$&6RXUFHV2SHUDWLQJ
%


$&7,216 FRQWLQXHG 

+-


&RQGLWLRQ+-FRUUHVSRQGVWRDOHYHORIGHJUDGDWLRQLQZKLFKDOO
UHGXQGDQF\LQWKH/&2DDQG/&2E$&HOHFWULFDOSRZHU

VXSSOLHVKDVEHHQORVWRULQZKLFKDOOUHGXQGDQF\LQ/&2FDQG
/&2G$&HOHFWULFDOSRZHUVXSSOLHVKDVEHHQORVW$WWKLVVHYHUHO\

GHJUDGHGOHYHODQ\IXUWKHUORVVHVLQWKH$&HOHFWULFDOSRZHUV\VWHPZLOO
FDXVHDORVVRIIXQFWLRQ7KHUHIRUHQRDGGLWLRQDOWLPHLVMXVWLILHGIRU
FRQWLQXHGRSHUDWLRQ7KHXQLWLVUHTXLUHGE\/&2WRFRPPHQFHD
FRQWUROOHGVKXWGRZQ


6859(,//$1&(
7KH$&VRXUFHVDUHGHVLJQHGWRSHUPLWLQVSHFWLRQDQGWHVWLQJRIDOO
5(48,5(0(176 LPSRUWDQWDUHDVDQGIHDWXUHVHVSHFLDOO\WKRVHWKDWKDYHDVWDQGE\
IXQFWLRQLQDFFRUGDQFHZLWK&)5$SSHQGL[$*'& 5HI 
3HULRGLFFRPSRQHQWWHVWVDUHVXSSOHPHQWHGE\H[WHQVLYHIXQFWLRQDOWHVWV
GXULQJUHIXHOLQJRXWDJHV XQGHUVLPXODWHGDFFLGHQWFRQGLWLRQV 7KH65V
IRUGHPRQVWUDWLQJWKH23(5$%,/,7<RIWKH'*VDUHLQDFFRUGDQFHZLWK
WKHUHFRPPHQGDWLRQVRI5HJXODWRU\*XLGH 5HI 5HJXODWRU\
*XLGH 5HI DQG5HJXODWRU\*XLGH 5HI DV
DGGUHVVHGLQWKH8)6$5


:KHUHWKH65VGLVFXVVHGKHUHLQVSHFLI\YROWDJHDQGIUHTXHQF\
WROHUDQFHVWKHIROORZLQJLVDSSOLFDEOH7KHPLQLPXPVWHDG\VWDWHRXWSXW
YROWDJHRI9LVRIWKHQRPLQDO9RXWSXWYROWDJH7KLV
YDOXHDOORZVIRUYROWDJHGURSWRWKHWHUPLQDOVRI9PRWRUVZKRVH
PLQLPXPRSHUDWLQJYROWDJHLVVSHFLILHGDVRU9,WDOVRDOORZV
IRUYROWDJHGURSVWRPRWRUVDQGRWKHUHTXLSPHQWGRZQWKURXJKWKH9
OHYHOZKHUHPLQLPXPRSHUDWLQJYROWDJHLVDOVRXVXDOO\VSHFLILHGDV

RIQDPHSODWHUDWLQJ


7KHVSHFLILHGPD[LPXPVWHDG\VWDWHRXWSXWYROWDJHRI9LVHTXDOWR
WKHPD[LPXPRSHUDWLQJYROWDJHVSHFLILHGIRU9PRWRUV,WHQVXUHV
WKDWIRUDOLJKWO\ORDGHGGLVWULEXWLRQV\VWHPWKHYROWDJHDWWKHWHUPLQDOVRI
9PRWRUVLVQRPRUHWKDQWKHPD[LPXPUDWHGRSHUDWLQJYROWDJHV
7KHVSHFLILHGPLQLPXPDQGPD[LPXPIUHTXHQFLHVRIWKH'*DUH+]
DQG+]UHVSHFWLYHO\7KHVHYDOXHVDUHHTXDOWRRIWKH+]
QRPLQDOIUHTXHQF\DQGDUHGHULYHGIURPWKHUHFRPPHQGDWLRQVJLYHQLQ
5HJXODWRU\*XLGH 5HI 


65


7KLV65HQVXUHVSURSHUFLUFXLWFRQWLQXLW\IRUWKHRIIVLWH$&HOHFWULFDO
SRZHUVXSSO\WRWKHRQVLWHGLVWULEXWLRQQHWZRUNDQGDYDLODELOLW\RIRIIVLWH
$&HOHFWULFDOSRZHU7KHEUHDNHUDOLJQPHQWYHULILHVWKDWHDFKEUHDNHULV


&DWDZED8QLWVDQG
%
5HYLVLRQ1R



%$6(6
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$&6RXUFHV²2SHUDWLQJ
%



&)5$SSHQGL[$*'&



8)6$5&KDSWHU



5HJXODWRU\*XLGH5HY'HFHPEHU



8)6$5&KDSWHU



8)6$5&KDSWHU



&)57HFKQLFDO6SHFLILFDWLRQV F  LL 



5HJXODWRU\*XLGH5HY'HFHPEHU




*HQHULF/HWWHU3URSRVHG6WDII$FWLRQVWR
,PSURYHDQG0DLQWDLQ'LHVHO*HQHUDWRU5HOLDELOLW\-XO\



&)5$SSHQGL[$*'&



5HJXODWRU\*XLGH5HY$XJXVW 6XSSOHPHQW
6HSWHPEHU 





5HJXODWRU\*XLGH5HY2FWREHU
$60(%RLOHUDQG3UHVVXUH9HVVHO&RGH6HFWLRQ;,



5HVSRQVHWRD5HTXHVWIRU$GGLWLRQDO,QIRUPDWLRQ 5$, FRQFHUQLQJ
WKH-XQH/LFHQVH$PHQGPHQW5HTXHVW /$5 $SSOLFDEOHWR
7HFKQLFDO6SHFLILFDWLRQ 76 ³$&6RXUFHV2SHUDWLQJ´
6XUYHLOODQFH5HTXLUHPHQW 65  7$&1260'
0'0'DQG0' $SULO



%UDQFK7HFKQLFDO3RVLWLRQ)HEUXDU\



&DWDZED8QLWVDQG

%

5HYLVLRQ1R

$WWDFKPHQW
5$







$WWDFKPHQW
5HJXODWRU\&RPPLWPHQWV
&DWDZED1XFOHDU6WDWLRQ8QLWVDQG



$WWDFKPHQW
5$
7KHIROORZLQJWDEOHLGHQWLILHVWKHUHJXODWRU\FRPPLWPHQWVLQWKLVGRFXPHQWE\'XNH(QHUJ\
&DUROLQDV//& 'XNH(QHUJ\ IRUWKH&DWDZED1XFOHDU6WDWLRQ8QLWVDQG$Q\RWKHU
VWDWHPHQWVLQWKLVVXEPLWWDOUHSUHVHQWLQWHQGHGRUSODQQHGDFWLRQVDQGDUHSURYLGHGIRU
LQIRUPDWLRQSXUSRVHV7KH\DUHQRWFRQVLGHUHGWREHUHJXODWRU\FRPPLWPHQWV
7<3(
6&+('8/('
&RQWLQXLQJ &203/(7,21
&200,70(17
2QHWLPH &RPSOLDQFH
'$7(


 7KHSUHSODQQHGGLHVHOJHQHUDWRU '* 
;
PDLQWHQDQFHZLOOQRWEHVFKHGXOHGLIVHYHUH

ZHDWKHUFRQGLWLRQVDUHDQWLFLSDWHG:HDWKHU
3ULRUWR

FRQGLWLRQVZLOOEHHYDOXDWHGSULRUWRLQWHQWLRQDOO\
LPSOHPHQWLQJ
HQWHULQJWKHH[WHQGHG'*&RPSOHWLRQ7LPH &7 
WKHDSSURYHG
DQGZLOOQRWEHHQWHUHGLIRIILFLDOZHDWKHUIRUHFDVWV
7HFKQLFDO
DUHSUHGLFWLQJVHYHUHZHDWKHUFRQGLWLRQV LH
6SHFLILFDWLRQ
WKXQGHUVWRUPWRUQDGRRUKXUULFDQHZDUQLQJV 
GLHVHO
2SHUDWRUVZLOOPRQLWRUZHDWKHUIRUHFDVWVHDFKVKLIW
JHQHUDWRU
GXULQJWKHH[WHQGHG'*&7,IVHYHUHZHDWKHURU
&RPSOHWLRQ7LPH
JULGLQVWDELOLW\LVH[SHFWHGDIWHUD'*RXWDJH
H[WHQVLRQ
EHJLQVVWDWLRQPDQDJHUVZLOODVVHVVWKH
FRQGLWLRQVDQGGHWHUPLQHWKHEHVWFRXUVHIRU
UHWXUQLQJWKH'*WRRSHUDEOHVWDWXV
 &RPSRQHQWWHVWLQJRUPDLQWHQDQFHRIVDIHW\
V\VWHPVDQGLPSRUWDQWQRQVDIHW\HTXLSPHQWLQ
WKHRIIVLWHSRZHUV\VWHPVWKDWFDQLQFUHDVHWKH
OLNHOLKRRGRIDSODQWWUDQVLHQW XQLWWULS RUORVVRI
RIIVLWHSRZHU /223 ZLOOEHDYRLGHGGXULQJWKH
H[WHQGHG'*&7

3DJHRI





;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

$WWDFKPHQW
5$
 1RGLVFUHWLRQDU\VZLWFK\DUGPDLQWHQDQFHZLOOEH
SHUIRUPHGGXULQJWKHH[WHQGHG'*&7




;



7KHWXUELQHGULYHQDX[LOLDU\IHHGZDWHUSXPSZLOO
QRWEHUHPRYHGIURPVHUYLFHIRUHOHFWLYH
PDLQWHQDQFHDFWLYLWLHVGXULQJWKHH[WHQGHG&7
7KHWXUELQHGULYHQDX[LOLDU\IHHGZDWHUSXPSZLOO
EHFRQWUROOHGDV³SURWHFWHGHTXLSPHQW´GXULQJWKH
H[WHQGHG'*&77KH1RQ&7('*V(636
&RPSRQHQW&RROLQJ6\VWHP6DIH6KXWGRZQ
)DFLOLW\1XFOHDU6HUYLFH:DWHU6\VWHPPRWRU
GULYHQDX[LOLDU\IHHGZDWHUSXPSVDQGWKH
VZLWFK\DUGZLOODOVREHFRQWUROOHGDV³SURWHFWHG
HTXLSPHQW´




;

3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

3ULRUWR
LPSOHPHQWLQJWKH
DSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ


 OLFHQVHFRQGLWLRQ 
 'XULQJWKHH[WHQGHG'*&7WKH(PHUJHQF\
6XSSOHPHQWDO3RZHU6RXUFH (636 ZLOOEH
URXWLQHO\PRQLWRUHGGXULQJRSHUDWRUURXQGVZLWK
PRQLWRULQJFULWHULDLGHQWLILHGLQWKHRSHUDWRUURXQGV
7KH(636ZLOOEHPRQLWRUHGIRUILUHKD]DUGVGXULQJ
RSHUDWRUURXQGV




;



3ULRUWR
LPSOHPHQWLQJWKH
DSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

 /LFHQVHG2SHUDWRUVDQG$X[LOLDU\2SHUDWRUVZLOOEH
WUDLQHGRQWKHSXUSRVHDQGXVHRIWKH(636DQG
WKHUHYLVHGHPHUJHQF\SURFHGXUH (3 DFWLRQV
3HUVRQQHOSHUIRUPLQJPDLQWHQDQFHRQWKH(636
ZLOOEHWUDLQHG




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

3DJHRI


$WWDFKPHQW
5$
 7KHV\VWHPORDGGLVSDWFKHUZLOOEHFRQWDFWHGRQFH
SHUGD\WRHQVXUHQRVLJQLILFDQWJULGSHUWXUEDWLRQV
KLJKJULGORDGLQJXQDEOHWRZLWKVWDQGDVLQJOH
FRQWLQJHQF\RIOLQHRUJHQHUDWLRQRXWDJH DUH
H[SHFWHGGXULQJWKHH[WHQGHG'*&7




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

 76UHTXLUHGV\VWHPVVXEV\VWHPVWUDLQV
FRPSRQHQWVDQGGHYLFHVWKDWGHSHQGRQWKH
UHPDLQLQJSRZHUVRXUFHVZLOOEHYHULILHGWREH
RSHUDEOHDQGSRVLWLYHPHDVXUHVZLOOEHSURYLGHGWR
SUHFOXGHVXEVHTXHQWWHVWLQJRUPDLQWHQDQFH
DFWLYLWLHVRQWKHVHV\VWHPVVXEV\VWHPVWUDLQV
FRPSRQHQWVDQGGHYLFHVGXULQJWKHH[WHQGHG'*
&7




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

 3ULRUWRHQWHULQJWKHH[WHQGHG&7IRUDQLQRSHUDEOH
'*RQRQHXQLWZKHQERWKXQLWVDUHLQWKH76
0RGHVRI$33/,&$%,/,7<WKHVWDWLRQZLOO
HQVXUHWKDWWKHVKDUHGV\VWHPVDUHSRZHUHGE\DQ
RSHUDEOH&ODVV($&'LVWULEXWLRQ6\VWHPZLWKDQ
RSHUDEOH'*IURPRSSRVLWHXQLWV




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ


7KHULVNHVWLPDWHVDVVRFLDWHGZLWKWKHGD\
;
('*&RPSOHWLRQ7LPH/$5 LQFOXGLQJWKRVH
UHVXOWVRIDVVRFLDWHGVHQVLWLYLW\VWXGLHV ZLOOEH
XSGDWHGDVQHFHVVDU\WRLQFRUSRUDWHWKHDVEXLOW
DVRSHUDWHG(636PRGLILFDWLRQ'XNH(QHUJ\ZLOO
FRQILUPWKDWDQ\XSGDWHGULVNHVWLPDWHVFRQWLQXHWR
PHHWWKHULVNDFFHSWDQFHJXLGHOLQHVRI5*
DQG5*
 OLFHQVHFRQGLWLRQ 


3DJHRI



3ULRUWR
LPSOHPHQWLQJWKH
DSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

$WWDFKPHQW
5$







$WWDFKPHQW
0DUNXSRI3URSRVHG5HQHZHG)DFLOLW\2SHUDWLQJ/LFHQVH
&168QLW



Amendment
Number

250

Implementation
Date

Additional Condition
Upon implementation of the Amendment
adopting TSTF-448, Rev. 3, the determination
of CRE unfiltered air inleakage as required by
SR 3.7.10.4, in accordance with Technical
Specification 5.5.16.c(i), the assessment of
CRE habitability as required by Technical
Specification 5.5.16.c.(ii), and the
measurement of CRE pressure as required by
Technical Specification 5.5.16.d, shall be met.
Following implementation:

Within 60 days of
date of amendment

{a) The first performance of SR 3.7.10.4 in
accordance with Technical Specification
5.5.16.c(i) shall be within the specified
Frequency of 6 years, plus the 18 month
allowance of SR 3.0.2, as measured from
November 12, 2002, the date of the most
recent successful tracer gas test, as stated in
the December 9, 2003 letter response to
Generic Letter (GL) 2003-01, or within the next
18 months if the time period since the most
recent successful tracer gas test is greater
than 6 years.
(b) The first performance of the periodic
assessment of CRE habitability, Technical
Specification 5.5.16.c(ii), shall be within 3
years, plus the 9 month allowance of SR 3.0.2
as measured from November 12, 2002, the
date of the most recent successful tracer gas
test, as stated in the December 9, 2003 letter
response to GL 2003-01, or within the next 9
months if the time period since the most
recent successful tracer gas test is greater
than 3 years.
(c) The first performance of the periodic
measurement of CRE pressure, Technical
Specification 5.5.16.d, shall be within 18
months, plus the 138 days allowed by SR
3.0.2, as measured from September 1, 2007,
the date of the most recent successful
pressure measurement test, or within 138
days if not oerformed previously.

Insert 1
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Renewed License No. NPF-35
Amendment No. 2-59

Insert 1
Amendment
Number

Additional
Conditions

Implementation
Date

NNN

Upon implementation of
During the extended DG Completion Times
authorized by Amendment No. [NNN], the turbine- Amendment No. [NNN].
driven auxiliary feed water pump will not be
removed from service for elective maintenance
activities. The turbine-driven auxiliary feed water
pump will be controlled as “protected equipment”
during the extended DG CT. The Non-CT EDGs,
ESPS, Component Cooling System, Safe Shutdown
Facility, Nuclear Service Water System, motor
driven auxiliary feed water pumps, and the
switchyard will also be controlled as “protected
equipment.”

NNN

The risk estimates associated with the 14-day
EDG Completion Time LAR (including those results
of associated sensitivity studies) will be updated,
as necessary to incorporate the as-built, asoperated ESPS modification. Duke Energy will
confirm that any updated risk estimates continue
to meet the risk acceptance guidelines of RG 1.174
and RG 1.177.

Upon implementation of
Amendment No. [NNN].

$WWDFKPHQW
5$







$WWDFKPHQW
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Amendment
Number

245

Implementation
Date

Additional Condition
Upon implementation of the Amendment
adopting TSTF-448, Rev. 3, the determination
of CRE unfiltered air inleakage as required by
SR 3.7.10.4, in accordance with Technical
Specification 5.5.16.c(i), the assessment of
CRE habitability as required by Technical
Specification 5.5.16.c.(ii), and the
measurement of CRE pressure as required by
Technical Specification 5.5.16.d, shall be met.
Following implementation:

Within 60 days of
date of amendment

(a) The first performance of SR 3.7.10.4 in
accordance with Technical Specification
5.5.16.c(i) shall be within the specified
Frequency of 6 years, plus the 18 month
allowance of SR 3.0.2, as measured from
November 12, 2002, the date of the most
recent successful tracer gas test, as stated in
the December 9, 2003 letter response to
Generic Letter (GL) 2003-01, or within the next
18 months if the time period since the most
recent successful tracer gas test is greater
than 6 years.
(b) The first performance of the periodic
assessment of CRE habitability, Technical
Specification 5.5.16.c(ii), shall be within 3
years, plus the 9 month allowance of SR 3.0.2
as measured from November 12, 2002, the
date of the most recent successful tracer gas
test, as stated in the December 9, 2003 letter
response to GL 2003-01, or within the next 9
months if the time period since the most recent
successful tracer gas test is greater than 3
years .
(c) The first performance of the periodic
measurement of CRE pressure, Technical
Specification 5.5.16.d, shall be within 18
months, plus the 138 days allowed by SR
3.0.2, as measured from September 1, 2007,
the date of the most recent successful
pressure measurement test, or within 138 days
if not performed previously.

Insert 2
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Renewed License No. NPF-52
Amendment No. zil:5

Insert 2
Amendment
Number

Additional
Conditions

Implementation
Date

SSS

During the extended DG Completion Times
authorized by Amendment No. [SSS], the turbinedriven auxiliary feed water pump will not be
removed from service for elective maintenance
activities. The turbine-driven auxiliary feed water
pump will be controlled as “protected equipment”
during the extended DG CT. The Non-CT EDGs,
ESPS, Component Cooling System, Safe Shutdown
Facility, Nuclear Service Water System, motor
driven auxiliary feed water pumps, and the
switchyard will also be controlled as “protected
equipment.”

Upon implementation of
Amendment No. [SSS].

SSS

The risk estimates associated with the 14-day
EDG Completion Time LAR (including those results
of associated sensitivity studies) will be updated,
as necessary to incorporate the as-built, asoperated ESPS modification. Duke Energy will
confirm that any updated risk estimates continue
to meet the risk acceptance guidelines of RG 1.174
and RG 1.177.

Upon implementation of
Amendment No. [SSS].

$WWDFKPHQW
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$WWDFKPHQW
0F*XLUH1XFOHDU6WDWLRQ6XSSOHPHQWDO,QIRUPDWLRQ



'XNH(QHUJ\5HVSRQVHWR0F*XLUH5$,F±$GGLWLRQDO0RGHO&KDQJHV

7KHPRGHOXVHGIRUWKH(6365$,UHVSRQVHGHYHORSPHQWLQFOXGHGFKDQJHVIURPWKH
XSGDWHGPRGHORIUHFRUGDVZHOODVPLQRUUHILQHPHQWVWRHQVXUHWKDWWKH(636V\VWHPZDV
SURSHUO\FUHGLWHGIRUPLWLJDWLRQFDSDELOLWLHV7KHULVNUHGXFWLRQVZHUHDUHVXOWRIWKHPRGHORI
UHFRUGFKDQJHV7KHPRGHOFKDQJHVEHWZHHQWKHWZRPRGHOVRIUHFRUGV IRULQWHUQDOHYHQWV
KLJKZLQGVDQGLQWHUQDOIORRGLQJ ZHUH

  1XPEHURIGHPDQGVIRU3ULPDU\3259VDQG3ULPDU\6DIHWLHVDGMXVWHGIRUVLPSOH
RYHUSUHVVXUHHYHQWV
  +5$GHSHQGHQFLHVIRUVL[FRPELQDWLRQVXSGDWHGWRDFFRXQWIRUOHVVWKDQFRPSOHWH
GHSHQGHQFHRIKXPDQDFWLRQIRU66)LQLWLDWLRQDQGKXPDQDFWLRQIRUFRROGRZQDQG
GHSUHVVXUL]DWLRQGXULQJDQ6%2
  ,QYDOLGIDLOXUHPRGHIRU3ULPDU\3259VUHPRYHG

,QDGGLWLRQPLQRUUHILQHPHQWVZHUHPDGHWRHQVXUH(636ZDVSURSHUO\FUHGLWHG


0RGHO&KDQJHVIRU5HILQHPHQWRI(636&UHGLW
*DWH
+%1R19
,QMHFWLRQ)ORZ)URP
197UDLQ%

x
x
x
x
x
x

&KDQJH
5HSOLFDWHGVXEWUHH+%1DPHGWKHQHZ
VXEWUHH³+%(´
,QSXWVWR+%(DUHWKHVDPHDVIRU+%
H[FHSWWKDWJDWH+%(KDV+%(DVDQLQSXW
LQVWHDGRI+%
,QSXWVWR+%(DUHWKHVDPHDVIRU+%
H[FHSWWKDWJDWH+%(KDV+%(DVDQLQSXW
LQVWHDGRI+%
,QSXWVWR+%(DUHWKHVDPHDVIRU+%
H[FHSWWKDWJDWH+%(KDV+%(DVDQLQSXW
LQVWHDGRI+%
,QSXWVWR+%(DUHWKHVDPHDVIRU+%
H[FHSWWKDWJDWH+%(KDV3(7%(636DVDQ
LQSXWLQVWHDGRI3(7%
/RFDOO\GHOHWHGJDWH+%DVDQLQSXWWRJDWH
+
$GGHGJDWH+%(DVDQLQSXW
/RFDOO\GHOHWHGJDWH+%DVDQLQSXW

<)19%6DIHW\
,QMHFWLRQ)URP19%
6\VWHP)DLOV

x
x

+%5193XPS
%6XSSRUW6\VWHPV
)DLO

x /RFDOO\GHOHWHGJDWH3(7%DVDQLQSXW
x $GGHGJDWH3(7%(636DVDQLQSXW

72$%5)
6HTXHQFH7R$%3
)DLOXUHV

x $GGHGJDWH3$&/266DVDQLQSXW
x /RFDOO\GHOHWHGJDWH3$&/266(DVDQLQSXW

5HDVRQIRU&KDQJH
7KLVJDWHVXSSRUWV
6DIHW\,QMHFWLRQIURP
WKH19
V\VWHP ,QLWLDWRUVIRU
ZKLFK(636FUHGLWLV
QRWIHDVLEOHDUH
H[FOXGHGE\JDWH
-(636,1,76:2&
,QLWLDWRUVIRUZKLFK
(636SRZHUFDQQRWEH
FUHGLWHGGXHWRWLPLQJ
FRQFHUQV 

7KLVJDWHVXSSRUWV
)HHGDQG%OHHGXVLQJ
WKH19V\VWHPIRU
6*75HYHQWV
7KLVJDWHVXSSRUWV
6DIHW\,QMHFWLRQIURP
WKH19V\VWHPGXULQJ
WKH5HFLUFPRGHRI
FRUHFRROLQJ
(QVXUHVWKDW6%2)HHG
DQG%OHHGVHTXHQFHV
GRQRWFUHGLW(636GXH
WRWLPLQJ
FRQVLGHUDWLRQV

0RGHO&KDQJHVIRU5HILQHPHQWRI(636&UHGLW
*DWH
3(/;%/RVVRI
3RZHURQ8QLW
9DF/RDG&HQWHU
(/;%
3(/;'/RVVRI
3RZHURQ8QLW
9DF/RDG&HQWHU
(/;'

&KDQJH
x /RFDOO\GHOHWHGJDWH3(7%DVDQLQSXW
x $GGHGJDWH3(7%(636DVDQLQSXW

)([WHQGHG
/RVVRI$OODF3RZHU

x $GGHGJDWH3$&/266(DVDQLQSXW
x /RFDOO\GHOHWHGJDWH3$&/266DVDQLQSXW

3$&/267$OO$&
3RZHULV/RVW

x $GGHGJDWH3$&/266(DVDQLQSXW
x /RFDOO\GHOHWHGJDWH3$&/266DVDQLQSXW

x /RFDOO\GHOHWHGJDWH3(7%DVDQLQSXW
x $GGHGJDWH3(7%(636DVDQLQSXW

5HDVRQIRU&KDQJH
&UHGLWV(636IRU
SURYLGLQJSRZHUWR
QXPHURXVDFFLGHQW
PLWLJDWLRQHTXLSPHQW
&UHGLWV(636IRU
SURYLGLQJSRZHUWR
&RQW$LU5HWXUQ)DQ
%DQG3259EORFN
YDOYHV1&%DQG
1&%
6XSSRUWVDOLJQLQJ
DOWHUQDWHVXFWLRQ
VRXUFHWRWKH&$7'3
GXULQJDQ(/$3HYHQW
&UHGLWV(636IRU
SURYLGLQJSRZHUSULRUWR
DOLJQLQJSRZHUIURPWKH
66)

'XNH(QHUJ\VXSSOHPHQWDOLQIRUPDWLRQWR0F*XLUH5$,

7KH-XO\VXSSOHPHQWSURYLGHGDERXQGLQJVHLVPLFLQFUHPHQWDO&&'3RI(IRU
WKHGD\&7)RUWKHDQDO\VLVSUHVHQWHGLQWKLVUHYLVHGUHVSRQVHWKHVHLVPLFFRQWULEXWLRQWR
ULVNLVDGGUHVVHGYLDWZRPHWKRGRORJLHV 8VHRIWKH,3(((VHLVPLFDQDO\VLVDQG 8VHRID
³VHLVPLFSHQDOW\´%RWKDSSURDFKHVRIIHUUHDVRQDEOHUHVXOWVWRSURYLGHDERXQGLQJYDOXH

  8VHRIWKH,3((($QDO\VLV
7KH0F*XLUHVHLVPLF&') 6&') SURYLGHGLQUHVSRQVHWRWKH,QGLYLGXDO3ODQW([DPLQDWLRQ
IRU([WHUQDO(YHQWV ,3((( LV(\U 5HI 7KLVLVDQDSSURSULDWHERXQGLQJYDOXHIRU
VHYHUDOUHDVRQVJLYHQEHORZ

x )LJXUH  EHORZ VKRZV D FRPSDULVRQ RI WKH QHZ *056 WR 66( DFFHOHUDWLRQ UHVSRQVH
VSHFWUD 5HI )URPWKDWILJXUHWKHGHVLJQEDVLV66(H[FHHGVWKH*056EHORZ+]
DQGWKH*056EHJLQVWRH[FHHGWKH0F*XLUH66(DERYH+]7KHSHDNDFFHOHUDWLRQ
RIWKHQHZ*056LVaJDW+]*URXQGPRWLRQVDWOHYHOVXSWRWLPHVWKH66(DUH
H[SHFWHG WR SURGXFH RQO\ D VPDOO SUREDELOLW\ RI IDLOXUH IRU VDIHW\UHODWHG 66&V GXH WR
FRQVHUYDWLYHGHVLJQSUDFWLFHV,QWKHKLJKIUHTXHQF\UDQJHJUHDWHUWKDQ+]VWUXFWXUDO
GLVSODFHPHQWV DUH VPDOO DQG DUH FRQVLGHUHG QRQGDPDJLQJ 7KXV WKH VHLVPLF KD]DUG
XVHG LQ WKH ,3((( HYDOXDWLRQ LV FRQVLGHUHG WR EH FRQVHUYDWLYH LQ WKH ORZHU IUHTXHQF\
UDQJHV
x 7KH,3(((6&')LQFOXGHVIDLOXUHVIURPUHOD\FKDWWHUHYHQWV7KHVHW\SHVRIHYHQWVDUH
IRXQGWRRFFXUW\SLFDOO\LQWKHKLJKVSHFWUDOIUHTXHQF\UDQJH,Q0F*XLUHSHUIRUPHG
D+LJK)UHTXHQF\&RQILUPDWLRQHYDOXDWLRQLQUHVSRQVHWRWKH15& V I OHWWHUXVLQJ
WKH PHWKRGV LQ (35, 5HSRUW  5HI   7KLV HYDOXDWLRQ 5HIV  DQG  
LGHQWLILHG QHDUO\  FRPSRQHQWV UHTXLULQJ DGGLWLRQDO DVVHVVPHQW  RI ZKLFK ZHUH
GHWHUPLQHGWREHRXWOLHUV7KHVHZHUHVXEVHTXHQWO\UHVROYHGE\RSHUDWRUDFWLRQZLWKLQ
H[LVWLQJ SODQW SURFHGXUHV ,QFOXGLQJ WKH HIIHFWV RI UHOD\ FKDWWHU LQ WKH ,3((( ZLWK D

UHFRYHU\SUREDELOLW\RI LVWKXVFRQVLGHUHGDFRQVHUYDWLYHPHDVXUHLQWKHDQDO\VLV
%DVHGRQLWVUHYLHZRIWKHKLJKIUHTXHQF\FRQILUPDWLRQUHSRUWWKH15&VWDIIFRQFOXGHG
WKDW WKH OLFHQVHH DSSURSULDWHO\ LPSOHPHQWHG WKH KLJK IUHTXHQF\ FRQILUPDWLRQ JXLGDQFH
DQGLGHQWLILHGDQGHYDOXDWHGWKHKLJKIUHTXHQF\VHLVPLFFDSDFLW\RIFHUWDLQNH\LQVWDOOHG
SODQWHTXLSPHQWWRHQVXUHFULWLFDOIXQFWLRQVZLOOEHPDLQWDLQHGIROORZLQJDVHLVPLFHYHQW
XSWRWKH*056GHVFULEHGLQ0F*XLUH V6HLVPLF+D]DUGDQG6FUHHQLQJ5HSRUW 5HI 
x 7KH ,3((( 6&') GRHV QRW FRQVLGHU PLWLJDWLQJ VWUDWHJLHV IRU DFFLGHQW VHTXHQFHV
LQYROYLQJDWRWDOORVVRISRZHU ZKLFKDUHWKHSUHGRPLQDQWPDNHXSRIWKH,3(((FXWVHWV 
6XFK VHTXHQFHV ZRXOG QRZ EH DGGUHVVHG XVLQJ 0F*XLUH¶V LPSOHPHQWDWLRQ RI )/(;
2UGHU($UHTXLULQJWKHOLFHQVHHWRGHYHORSLPSOHPHQWDQGPDLQWDLQJXLGDQFH
x 7KH,3((( 6&') GRHVQRW LQFOXGHWKH UHGXQGDQF\ WKDW ZRXOG QRZ EHSURYLGHG XVLQJ
(636 7KH (636 GLHVHO ZRXOG OLNHO\ EH DYDLODEOH DQG IXQFWLRQDO IRU VWDWLRQ EODFNRXW
HYHQWV
x 7KH,3(((6&')GRHVQRWLQFOXGHWKH6WDQGE\6KXWGRZQ)DFLOLW\ 66) ZKLFKZRXOGEH
KHOSIXO ZLWK WKH PLWLJDWLRQ RI 6WDWLRQ %ODFNRXW HYHQWV E\ SURYLGLQJ DOWHUQDWH 5&3 VHDO
FRROLQJ SULPDU\ PDNHXS DQG LQVWUXPHQWDWLRQ DQG FRQWUROV WR VXSSRUW ORQJHU WHUP
RSHUDWLRQRIWKHWXUELQHGULYHQDX[LOLDU\IHHGZDWHUSXPS7KH66)VWUXFWXUHZDVLQLWLDOO\
VFUHHQHGRXWRIWKH,3(((GXHWRLWVUHODWLYHO\ORZVHLVPLFFDSDFLW\DVILUVWUHSRUWHGLQ
0F*XLUH¶V,3(VXEPLWWDO 5HI +RZHYHULWLVH[SHFWHGWKH66)ZRXOGEHDYDLODEOHIRU
HDUWKTXDNHVRFFXUULQJLQWKHORZHUIUHTXHQF\UDQJHV
x 7KH,3(((LQFOXGHGUDQGRPIDLOXUHVRI66&V7KH('*UDQGRPIDLOXUHYDOXHVXVHGLQ
WKHFXUUHQW0F*XLUHPRGHORIUHFRUG 025 DUHDSSUR[LPDWHO\DIDFWRURIORZHUWKDQ
WKRVHXVHGLQWKH,3(((GXHWRLPSURYHPHQWVLQHTXLSPHQWUHOLDELOLW\DQGPDLQWHQDQFH
SUDFWLFHV 7KXV WKH DFFLGHQW VHTXHQFHV LQYROYLQJ UDQGRP IDLOXUHV RI WKH ('*V LQ WKH
,3(((DUHFRQVHUYDWLYH
x 6LQFH WKH ,3((( VXEPLWWDO LQ  0F*XLUH KDV LQVWDOOHG D KLJKHU VWRUDJH FDSDFLW\
&RQGHQVDWH6WRUDJH7DQN &67 RQHDFKXQLWWRSURYLGHDPRUHUHOLDEOHVRXUFHRI$):

SSE-GMRS comparison,
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Figure 1 -McGuire Nuclear Station SSE v. GMRS

The model used to perform the IPEEE analysis was re-run with one EOG taken out of service.
The resulting CDF was 1.?E-05 / yr., resulting in a delta of 6E-06 /yr.Thus, for the 14-day
AOT, the incremental CCDP is,
6E-06 x (14 / 365) = 2.3E-07
The IPEEE also included various HFEs, the most predominant of which was the response to
the relay chatter events discussed above. Also, as mentioned previously, the IPEEE analysis
does not include the implementation of FLEX equipment. Given the risk significance of LOOP
events, these would be the dominant accident sequences where FLEX would be required.
Thus, not including FLEX introduces conservatism in the IPEEE results and further
demonstrates the IPEEE SCDF can be considered a reasonable bounding value.
The IPEEE also included various HFEs, the most predominant of which was the failure of an
operator to align the 'A' train of NSW to the NSW Pond (the assured source of AFW). This
was assigned a conservative screening value.
Other HFEs used in the IPEEE include responses to relay chatter events and failing to go to
an auxiliary control panel following a loss of the main control boards. Even though high
screening values were used for this assessment, all of accident sequences combined
involving these other HFEs made only a small contribution to SCDF (~ 1%).

  8VHRID³6HLVPLF3HQDOW\´
,IVHLVPLFIDLOXUHVRIWKHVDPHRUVLPLODU66&VDUHDVVXPHGWREHFRUUHODWHGWKH&RQGLWLRQDO
&RUH 'DPDJH 3UREDELOLW\ &&'3  JLYHQ D VHLVPLF HYHQW ZLOO UHPDLQ XQDOWHUHG ZKHWKHU
HTXLSPHQWLVRXWRIVHUYLFHRUQRW7KXVIRUWKH(636FRQILJXUDWLRQDQ\VHLVPLFGHOWDULVNLV
SULPDULO\GULYHQE\DFFLGHQWVHTXHQFHVLQYROYLQJWKHORVVRIRIIVLWHSRZHU /223 UDQGRP
IDLOXUHV RI ('* V\VWHPV )DLO 7R 5XQ    VHLVPLF IDLOXUH RI QRQ('* V\VWHPVDQG
DVVRFLDWHGRSHUDWRUDFWLRQV&RQWULEXWLRQVIURPRWKHUDFFLGHQWVHTXHQFHVDUHQHJOLJLEOHGXH
WRWKHDIRUHPHQWLRQHGFRUUHODWHGIDLOXUHRIUHODWHG66&V)RUWKHSXUSRVHRIFRPSXWLQJWKH
ERXQGLQJVHLVPLFGHOWDULVNWKHIROORZLQJFRQVHUYDWLYHDVVXPSWLRQVDUHPDGH
x $OOQRQ('*66&VDUHDVVXPHGWREHIDLOHGRUWKHLUIUDJLOLWLHVDUHVHWWRRQHIRUDOO
KD]DUGELQVLUUHVSHFWLYHRIWKHLUVHLVPLFFDSDFLWLHV
x $OO+(3VDUHVHWWRRQHIRUDOOKD]DUGELQV,QRWKHUZRUGVWKHUHDUHQRELQVSHFLILF
+(3V
x 1RFUHGLWLVJLYHQIRUWKHSRWHQWLDOUHFRYHU\RIWKHORVVRIRIIVLWHSRZHU
x 1RFRQVLGHUDWLRQRIRWKHUPLWLJDWLQJHTXLSPHQWVXFKDV)/(;

7KHVHLVPLF/223IUDJLOLW\SDUDPHWHUYDOXHVDUHWDNHQIURP185(*&5DVIROORZV

$P
 0HGLDQSHDNJURXQGDFFHOHUDWLRQFDSDFLW\LQWHUPVRISHDNJURXQG
DFFHOHUDWLRQ 3*$ 

 J
ȕ5 
 /RJQRUPDOVWDQGDUGGHYLDWLRQIRUUDQGRPQHVV

 
ȕ8
 /RJQRUPDOVWDQGDUGGHYLDWLRQIRUXQFHUWDLQW\

 
+&/3)
 +LJKFRQILGHQFHRIDORZSUREDELOLW\RIIDLOXUHFDSDFLW\

 J

%DVHGRQWKHDERYHFRQVLGHUDWLRQVWKHERXQGLQJVHLVPLF6&')FRQWULEXWLRQE\WKHDFFLGHQW
VHTXHQFHVUHODWHGWRWKH(636FRQILJXUDWLRQFDQEHFRPSXWHGIRUWKHEDVHFDVHDVIROORZV

Initiator
Bin

Description

Lower
Acc

Upper
Acc

Representative
Acceleration

Hazard
Interval
Frequency

%G01

Seismic Initiating Event (0.1g to < 0.15g)

0.1

0.15

0.12

1.58E-04

%G02

Seismic Initiating Event (0.15g to < 0.3g)

0.15

0.3

0.21

1.11E-04

%G03

Seismic Initiating Event (0.3g to < 0.5g)

0.3

0.5

0.39

2.80E-05

%G04

Seismic Initiating Event (0.5g to < 0.75g)

0.5

0.75

0.61

9.59E-06

%G05

Seismic Initiating Event (0.75g to < 1g)

0.75

1

0.87

3.49E-06

%G06

Seismic Initiating Event (1g to < 1.5g)

1

1.5

1.22

2.46E-06

%G07

Seismic Initiating Event (1.5g to < 10g)

1.5

10

3.87

1.46E-06

Base Case
Non-EDG
Seismic
Failure

Seismic
HEP

1.770E-02

1.000E+00

1.770E-02

1.770E-02

6.816E-01

1.770E-02

9.065E-01

LOOP
Fragility

EDG - Train
A

EDG - Train
B

4.881E-02

1.770E-02

2.608E-01

Initiator
Bin

CCDP

SCDF

1.000E+00

1.53E-05

2.42E-09

%G01

1.000E+00

1.000E+00

8.17E-05

9.07E-09

%G02

1.770E-02

1.000E+00

1.000E+00

2.14E-04

5.98E-09

%G03

1.770E-02

1.770E-02

1.000E+00

1.000E+00

2.84E-04

2.72E-09

%G04

9.750E-01

1.770E-02

1.770E-02

1.000E+00

1.000E+00

3.05E-04

1.07E-09

%G05

9.954E-01

1.770E-02

1.770E-02

1.000E+00

1.000E+00

3.12E-04

7.67E-10

%G06

1.000E+00

1.770E-02

1.770E-02

1.000E+00

1.000E+00

3.13E-04

4.57E-10

%G07

Total SCDF =

2.25E-08

6HLVPLF&')FRQWULEXWLRQIRUHDFKKD]DUGELQLVFRPSXWHGE\
6&') 6,()[&&'3
6,()
 6HLVPLF ,QLWLDWLQJ (YHQW )UHTXHQF\ FRPSXWHG E\ +D]DUG ,QWHUYDO )UHTXHQF\ [
/223)UDJLOLW\
&&'3
 &RQGLWLRQDO&RUH'DPDJH3UREDELOLW\FRPSXWHGE\5DQGRPIDLOXUHUDWHRI('*
$   [ 5DQGRP IDLOXUH UDWH RI ('* %  IRU EDVH FDVH DQG  IRU
FRPSOHWLRQ WLPH FDVH  [ 6HLVPLF IDLOXUH RI QRQ('* FRQVHUYDWLYHO\ VHW WR   [
6HLVPLF+(3 FRQVHUYDWLYHO\VHWWR 

7KHUHVXOWLQJERXQGLQJVHLVPLF6&')FRQWULEXWLRQIRUWKHEDVHFDVHLV(6LPLODUO\
WKHERXQGLQJVHLVPLF6&')FRQWULEXWLRQIRUWKHFRPSOHWLRQWLPHFDVHFDQEHFRPSXWHGDV
IROORZV










Initiator
Bin

Description

Lower
Acc

Upper
Acc

Representative
Acceleration

Hazard
Interval
Frequency

%G01

Seismic Initiating Event (0.1g to < 0.15g)

0.1

0.15

0.12

1.58E-04

%G02

Seismic Initiating Event (0.15g to < 0.3g)

0.15

0.3

0.21

1.11E-04

%G03

Seismic Initiating Event (0.3g to < 0.5g)

0.3

0.5

0.39

2.80E-05

%G04

Seismic Initiating Event (0.5g to < 0.75g)

0.5

0.75

0.61

9.59E-06

%G05

Seismic Initiating Event (0.75g to < 1g)

0.75

1

0.87

3.49E-06

%G06

Seismic Initiating Event (1g to < 1.5g)

1

1.5

1.22

2.46E-06

%G07

Seismic Initiating Event (1.5g to < 10g)

1.5

10

3.87

1.46E-06

Completion Time Case
LOOP
Fragility

EDG - Train
A

EDG - Train
B

Non-EDG
Seismic
Failure

Seismic
HEP

CCDP

SCDF

Initiator
Bin

4.881E-02

1.770E-02

1.000E+00

1.000E+00

1.000E+00

8.64E-04

1.37E-07

%G01

2.608E-01

1.770E-02

1.000E+00

1.000E+00

1.000E+00

4.62E-03

5.12E-07

%G02

6.816E-01

1.770E-02

1.000E+00

1.000E+00

1.000E+00

1.21E-02

3.38E-07

%G03

9.065E-01

1.770E-02

1.000E+00

1.000E+00

1.000E+00

1.60E-02

1.54E-07

%G04

9.750E-01

1.770E-02

1.000E+00

1.000E+00

1.000E+00

1.73E-02

6.02E-08

%G05

9.954E-01

1.770E-02

1.000E+00

1.000E+00

1.000E+00

1.76E-02

4.33E-08

%G06

1.000E+00

1.770E-02

1.000E+00

1.000E+00

1.000E+00

1.77E-02

2.58E-08

%G07

Total SCDF =

1.27E-06

7KHUHVXOWLQJERXQGLQJVHLVPLF6&')FRQWULEXWLRQIRUWKHFRPSOHWLRQFDVHLV(7KXV
WKHLQFUHPHQWDO&&'3IRUWKHFRPSOHWLRQWLPHFDVHLVFRPSXWHGDV( (±
( [ (,WVKRXOGEHQRWHGWKDWWKHDFWXDOULVNLQFUHDVHGXHWRRXWRI
VHUYLFH HTXLSPHQW FDQQRW EH JUHDWHU WKDQ WKLV ERXQGLQJ YDOXH GXH WR WKH FRQVHUYDWLYH
DVVXPSWLRQVLQYRNHGDERYH

/(5)'LVFXVVLRQ

0F*XLUHGRHVQRWKDYHDIRUPDOVHLVPLF/(5)PRGHO$TXDOLWDWLYHGLVFXVVLRQZDVSURYLGHGLQ
WKH,3(((VXEPLWWDODQGDGGUHVVHG/(5)IURPDFRQWDLQPHQWLQWHJULW\FRQWDLQPHQWLVRODWLRQDQG
FRQWDLQPHQWUHVSRQVHSHUVSHFWLYH1RVHLVPLFYXOQHUDELOLWLHVZHUHLGHQWLILHG

)XUWKHUPRUH'XNHVXEPLWWHGDUHOLHIUHTXHVWIRUUHVSRQGLQJWRWKHVHLVPLFSRUWLRQRIWKH I 
OHWWHU 5HI   XVLQJ VHLVPLF 35$V,QWKHUHOLHI UHTXHVW 'XNH PDLQWDLQHG SHUIRUPLQJ 635$V
ZRXOGQRWSURYLGHVLJQLILFDQWDGGLWLRQDOVHLVPLFULVNLQVLJKWV RWKHUWKDQWKRVHDOUHDG\JOHDQHG
IURP WKH ,3((( VXEPLWWDO  ,Q LWV UHVSRQVH 5HI   WKH 6WDII FRQFOXGHG WKH SODQWVSHFLILF
FRPELQDWLRQRIVHLVPLFKD]DUGH[FHHGDQFHVWKHJHQHUDOHVWLPDWLRQRIWKHVHLVPLF&')DQGWKH
LQVLJKWVUHODWHGWRWKHFRQGLWLRQDOFRQWDLQPHQWIDLOXUHSUREDELOLWLHVDW0F*XLUHLQGLFDWHGWKDWWKH
LQFUHDVHLQVHLVPLFULVNGXHWRWKHUHHYDOXDWHGVHLVPLFKD]DUGZDVDGGUHVVHGZLWKLQWKHPDUJLQ
LQKHUHQWLQWKHGHVLJQ+HQFHDVHLVPLF35$ZDVGHHPHGDVQRORQJHUQHFHVVDU\WRIXOILOOWKH
UHVSRQVHWRWKHVHLVPLFSRUWLRQRIWKH I OHWWHU

7KHUHIRUHVLQFHWKHVHLVPLF&')YDOXHVJHQHUDWHGDERYHXVLQJWKH,3(((DQGVHLVPLFSHQDOW\
DQDO\VHVDUHFRQVHUYDWLYHLQQDWXUHDQGSURYLGHUHDVRQDEOHERXQGLQJYDOXHVWKHFRUUHVSRQGLQJ
/(5)YDOXHZRXOGDOVREHFRQVHUYDWLYHDQGUHDVRQDEOH

&RQFOXVLRQ

'XNHKDVSURYLGHGWZRVHSDUDWHUHYLVHGERXQGLQJDQDO\VHVZKLFKDUHKLJKHUWKDQWKHERXQGLQJ
YDOXHJLYHQLQWKH-XO\VXSSOHPHQW(YHQWKRXJK'XNHDFNQRZOHGJHVWKHVHYDOXHVDUH
KLJKHU WKDQ RULJLQDOO\ JLYHQ DGHTXDWH MXVWLILFDWLRQ ZDV SURYLGHG WR YHULI\ WKDW WKH VHLVPLF ULVN
LPSDFWVSURGXFHGE\WKHDQDO\VLVDUHDGGUHVVHGDQGWKHDQDO\VHVDUHFRQVLGHUHGWREHERXQGLQJ
,QDGGLWLRQ'XNHKDVDGGUHVVHGKRZWKHULVNFRQWULEXWLRQRIWKHVHLVPLFLQGXFHG66&IDLOXUHV
DQG VHLVPLFLPSDFWHG +)(V ZHUH FRQVLGHUHG 7KH VHLVPLF FRQWULEXWLRQ VWLOO UHPDLQV D VPDOO
FRQWULEXWLRQWRULVN

7KH ,3((( DQDO\VLV LQFOXGHV VHYHUDO FRQVHUYDWLVPV KLJKOLJKWHG DERYH LQFOXGLQJ ('* IDLOXUH
UDWHVPXFKODUJHUWKDQFXUUHQWO\XVHGLQWKHPRGHORIUHFRUG$OVRFRQVLGHULQJWKHVHLVPLFSHQDOW\
PHWKRGLQFOXGHVWKHXSGDWHG*056GDWDWKHPRUHDSSURSULDWHVHLVPLFLQFUHPHQWDO&&'3YDOXH
ZRXOG EH WKDW FDOFXODWHG XVLQJ WKH VHLVPLF SHQDOW\ PHWKRG (  :LWK WKHVH YDULRXV
HVWLPDWHVWKH5HJ*XLGHDQGDFFHSWDQFHFULWHULDFRQWLQXHWREHPHW6HLVPLFULVN
FRQWLQXHVWREHDVPDOOFRQWULEXWLRQWRWKHULVNLPSDFW7KHRYHUDOODSSOLFDWLRQFRQWLQXHVWREHD
ULVNLPSURYHPHQW GHFUHDVHLQRYHUDOOULVN 

'XNH(QHUJ\VXSSOHPHQWDOLQIRUPDWLRQIRU0165$,DQG&165$,

)DLOXUHUDWHVIRUWKH(636GLHVHOVIRUVWDUWDQGUXQIDLOXUHVIRUDOOKD]DUGVZHUHREWDLQHGIURP
861XFOHDU5HJXODWRU\&RPPLVVLRQ³&RPSRQHQW5HOLDELOLW\'DWD6KHHWV8SGDWH´
KWWSVQUFRHLQOJRYUHVXOWVGESXEOLFGRFV$YJ3HUI&RPSRQHQW5HOLDELOLW\'DWD6KHHWVSGI
)HEUXDU\7KHVHUDWHVDUHDSSOLHGIRUERWK&16DQG016UHVSRQVHV



$33(1',;%

$'',7,21$/&21',7,216

)$&,/,7<23(5$7,1*/,&(16(1213)

'XNH3RZHU3RZHU&RPSDQ\//&VKDOOFRPSO\ZLWKWKHIROORZLQJFRQGLWLRQVRQWKH
VFKHGXOHVQRWHGEHORZ

$PHQGPHQW $GGLWLRQDO
,PSOHPHQWDWLRQ
1XPEHU
&RQGLWLRQV
'DWH


7KH/LFHQVHHVKDOOSHUIRUPDQDQDO\VLVLQWKHIRUP
6HH&RQGLWLRQ
RIHLWKHUDWRSLFDOUHSRUWRUVLWHVSHFLILFDQDO\VLV

GHVFULELQJKRZWKHFXUUHQW37OLPLWFXUYHVDW

(IIHFWLYH)XOO3RZHU<HDUV ()3< IRU0F*XLUH8QLW
DQGWKHPHWKRGRORJ\XVHGWRGHYHORSWKHVHFXUYHV
FRQVLGHUHGDOO5HDFWRU9HVVHO 59 PDWHULDOV
EHOWOLQHDQGQRQEHOWOLQH DQGWKHORZHVWVHUYLFH
WHPSHUDWXUHRIDOOIHUULWLF5HDFWRU&RRODQW3UHVVXUH
%RXQGDU\ 5&3% PDWHULDOVDVDSSOLFDEOH
FRQVLVWHQWZLWKWKHUHTXLUHPHQWVRI&)53DUW
$SSHQGL[*7KLVDQDO\VLVVKDOOEHSURYLGHGWRWKH
15&ZLWKLQRQH\HDUDIWHU15&DSSURYDORIWKH
0DUFK0F*XLUH0HDVXUHPHQW8QFHUWDLQW\
5HFDSWXUH 085 /LFHQVH$PHQGPHQW5HTXHVW


Insert 1

6HH&RQGLWLRQ
0F*XLUH1XFOHDU6WDWLRQVZLWFK\DUGYROWDJHV
UHTXLUHG VRDVQRWWRLPSDFWWKHGHJUDGHGYROWDJH
UHOD\VHWWLQJV FRUUHVSRQGLQJWR8QLWSRVW085
XSUDWHFRQGLWLRQVZLOOEHHYDOXDWHGSULRUWR
LPSOHPHQWDWLRQRI085RQ8QLW+RZHYHULIDWWKH
WLPHRIWKLVHYDOXDWLRQ8MQLWLVQRWFDSDEOHRI
UHDOL]LQJWKHH[SHFWHGPD[LPXPSRVW085XSUDWH
0:WSRZHUOHYHODQGRU8QLWLVQRWFDSDEOHRI
JHQHUDWLQJWKHH[SHFWHGPD[LPXPSRVW085XSUDWH
0:HWKHQDQDGGLWLRQDOHYDOXDWLRQZLOOEHSHUIRUPHG
ZKHQ8QLWKDVWKHVHFDSDELOLWLHV,IWKLVDGGLWLRQDO
HYDOXDWLRQLVQHFHVVDU\DQ\FKDQJHVLQWKH
VZLWFK\DUGYROWDJHVUHTXLUHG VRDVQRWWRLPSDFWWKH
GHJUDGHGYROWDJHUHOD\VHWWLQJV FRUUHVSRQGLQJWR
FRQGLWLRQVDVVRFLDWHGZLWKWKHDGGLWLRQDO8QLW0:W
FDSDELOLW\DQGRUWKHDGGLWLRQDO8QLW0:H
FDSDELOLW\ZLOOEHHYDOXDWHGSULRUWRUDLVLQJ8QLW
UHDFWRUFRUHIXOOVWHDG\VWDWHSRZHUWRWKHH[SHFWHG
PD[LPXPSRVW085XSUDWH0:WSRZHUOHYHODQGRU
SULRUWR8QLWJHQHUDWLQJWKHH[SHFWHGPD[LPXP
SRVW085XSUDWH0:H
%
$PHQGPHQW1R




5HQHZHG/LFHQVH1R13)


Insert 1
Amendment
Number

Additional
Conditions

Implementation
Date

YYY

During the extended DG Completion Times
authorized by Amendment No. [YYY], the turbinedriven auxiliary feed water pump will not be
removed from service for elective maintenance
activities. The turbine-driven auxiliary feed water
pump will be controlled as “protected equipment”
during the extended DG CT. The Non-CT EDGs,
ESPS, Component Cooling System, Safe Shutdown
Facility, Nuclear Service Water System, Chemical
and Volume Control System, Diesel Air
Compressors, Residual Heat Removal System,
motor driven auxiliary feed water pumps, and the
switchyard will also be controlled as “protected
equipment.”

Upon implementation of
Amendment No. [YYY].

YYY

The risk estimates associated with the 14-day
EDG Completion Time LAR (including those results
of associated sensitivity studies) will be updated,
as necessary to incorporate the as-built, asoperated ESPS modification. Duke Energy will
confirm that any updated risk estimates continue
to meet the risk acceptance guidelines of RG 1.174
and RG 1.177.

Upon implementation of
Amendment No. [YYY].




$33(1',;%

$'',7,21$/&21',7,216

)$&,/,7<23(5$7,1*/,&(16(1213)


'XNH(QHUJ\&DUROLQDV//&VKDOOFRPSO\ZLWKWKHIROORZLQJFRQGLWLRQVRQWKHVFKHGXOHV
QRWHGEHORZ

,PSOHPHQWDWLRQ
$PHQGPHQW $GGLWLRQDO
'DWH
&RQGLWLRQV
1XPEHU


7KH/LFHQVHHVKDOOSHUIRUPDQDQDO\VLVLQWKHIRUP 6HH&RQGLWLRQ
RIHLWKHUDWRSLFDOUHSRUWRUVLWHVSHFLILFDQDO\VLV
GHVFULELQJKRZWKHFXUUHQW37OLPLWFXUYHVDW
(IIHFWLYH)XOO3RZHU<HDUV ()3< IRU0F*XLUH
8QLWDQGWKHPHWKRGRORJ\XVHGWRGHYHORSWKHVH
FXUYHVFRQVLGHUHGDOO5HDFWRU9HVVHO 59 
PDWHULDOV EHOWOLQHDQGQRQEHOWOLQH DQGWKHORZHVW
VHUYLFHWHPSHUDWXUHRIDOOIHUULWLF5HDFWRU&RRODQW
3UHVVXUH%RXQGDU\ 5&3% PDWHULDOVDV
DSSOLFDEOHFRQVLVWHQWZLWKWKHUHTXLUHPHQWVRI
&)53DUW$SSHQGL[*7KLVDQDO\VLVVKDOOEH
SURYLGHGWRWKH15&ZLWKLQRQH\HDUDIWHU15&
DSSURYDORIWKH0DUFK0F*XLUH
0HDVXUHPHQW8QFHUWDLQW\5HFDSWXUH 085 
/LFHQVH$PHQGPHQW5HTXHVW



Insert 2

5HQHZHG/LFHQVH1R13)
$PHQGPHQW1R




%




Insert 2
Amendment
Number

Additional
Conditions

Implementation
Date

ZZZ

During the extended DG Completion Times
authorized by Amendment No. [ZZZ], the turbinedriven auxiliary feed water pump will not be
removed from service for elective maintenance
activities during the extended CT. The turbinedriven auxiliary feed water pump will be
controlled as “protected equipment” during the
extended DG CT. The Non-CT EDGs, ESPS,
Component Cooling System, Safe Shutdown
Facility, Nuclear Service Water System, Chemical
and Volume Control System, Diesel Air
Compressors, Residual Heat Removal System,
motor driven auxiliary feed water pumps, and the
switchyard will also be controlled as “protected
equipment.”

Upon implementation of
Amendment No. [ZZZ].

ZZZ

The risk estimates associated with the 14-day
EDG Completion Time LAR (including those results
of associated sensitivity studies) will be updated,
as necessary to incorporate the as-built, asoperated ESPS modification. Duke Energy will
confirm that any updated risk estimates continue
to meet the risk acceptance guidelines of RG 1.174
and RG 1.177.

Upon implementation of
Amendment No. [ZZZ].

$WWDFKPHQW
5$







5HJXODWRU\&RPPLWPHQWV
0F*XLUH1XFOHDU6WDWLRQ8QLWVDQG



$WWDFKPHQW
5$
7KHIROORZLQJWDEOHLGHQWLILHVWKHUHJXODWRU\FRPPLWPHQWVLQWKLVGRFXPHQWE\'XNH(QHUJ\
&DUROLQDV//& 'XNH(QHUJ\ IRUWKH0F*XLUH1XFOHDU6WDWLRQ8QLWVDQG$Q\RWKHU
VWDWHPHQWVLQWKLVVXEPLWWDOUHSUHVHQWLQWHQGHGRUSODQQHGDFWLRQVDQGDUHSURYLGHGIRU
LQIRUPDWLRQSXUSRVHV7KH\DUHQRWFRQVLGHUHGWREHUHJXODWRU\FRPPLWPHQWV
7<3(
6&+('8/('
&RQWLQXLQJ &203/(7,21
&200,70(17
2QHWLPH &RPSOLDQFH
'$7(


 7KHSUHSODQQHGGLHVHOJHQHUDWRU '* 
;
PDLQWHQDQFHZLOOQRWEHVFKHGXOHGLIVHYHUH

ZHDWKHUFRQGLWLRQVDUHDQWLFLSDWHG:HDWKHU
3ULRUWR

FRQGLWLRQVZLOOEHHYDOXDWHGSULRUWRLQWHQWLRQDOO\
LPSOHPHQWLQJ
HQWHULQJWKHH[WHQGHG'*&RPSOHWLRQ7LPH &7 
WKHDSSURYHG
DQGZLOOQRWEHHQWHUHGLIRIILFLDOZHDWKHUIRUHFDVWV
7HFKQLFDO
DUHSUHGLFWLQJVHYHUHZHDWKHUFRQGLWLRQV LH
6SHFLILFDWLRQ
WKXQGHUVWRUPWRUQDGRRUKXUULFDQHZDUQLQJV 
GLHVHO
2SHUDWRUVZLOOPRQLWRUZHDWKHUIRUHFDVWVHDFKVKLIW
JHQHUDWRU
GXULQJWKHH[WHQGHG'*&7,IVHYHUHZHDWKHURU
&RPSOHWLRQ7LPH
JULGLQVWDELOLW\LVH[SHFWHGDIWHUD'*RXWDJH
H[WHQVLRQ
EHJLQVVWDWLRQPDQDJHUVZLOODVVHVVWKH
FRQGLWLRQVDQGGHWHUPLQHWKHEHVWFRXUVHIRU
UHWXUQLQJWKH'*WRRSHUDEOHVWDWXV
 &RPSRQHQWWHVWLQJRUPDLQWHQDQFHRIVDIHW\
V\VWHPVDQGLPSRUWDQWQRQVDIHW\HTXLSPHQWLQ
WKHRIIVLWHSRZHUV\VWHPVWKDWFDQLQFUHDVHWKH
OLNHOLKRRGRIDSODQWWUDQVLHQW XQLWWULS RUORVVRI
RIIVLWHSRZHU /223 ZLOOEHDYRLGHGGXULQJWKH
H[WHQGHG'*&7

3DJHRI





;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

$WWDFKPHQW
5$
 1RGLVFUHWLRQDU\VZLWFK\DUGPDLQWHQDQFHZLOOEH
SHUIRUPHGGXULQJWKHH[WHQGHG'*&7




;



 7KHWXUELQHGULYHQDX[LOLDU\IHHGZDWHUSXPSZLOO
QRWEHUHPRYHGIURPVHUYLFHIRUHOHFWLYH
PDLQWHQDQFHDFWLYLWLHVGXULQJWKHH[WHQGHG&7
7KHWXUELQHGULYHQDX[LOLDU\IHHGZDWHUSXPSZLOO
EHFRQWUROOHGDV³SURWHFWHGHTXLSPHQW´GXULQJWKH
H[WHQGHG'*&77KH1RQ&7('*V(636
&RPSRQHQW&RROLQJ6\VWHP6DIH6KXWGRZQ
)DFLOLW\1XFOHDU6HUYLFH:DWHU6\VWHP&KHPLFDO
DQG9ROXPH&RQWURO6\VWHP'LHVHO$LU
&RPSUHVVRUV5HVLGXDO+HDW5HPRYDO6\VWHP
PRWRUGULYHQDX[LOLDU\IHHGZDWHUSXPSVDQGWKH
VZLWFK\DUGZLOODOVREHFRQWUROOHGDV³SURWHFWHG
HTXLSPHQW´




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

3ULRUWR
LPSOHPHQWLQJWKH
DSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

 OLFHQVHFRQGLWLRQ 
 'XULQJWKHH[WHQGHG'*&7WKH(PHUJHQF\
6XSSOHPHQWDO3RZHU6RXUFH (636 ZLOOEH
URXWLQHO\PRQLWRUHGGXULQJRSHUDWRUURXQGVZLWK
PRQLWRULQJFULWHULDLGHQWLILHGLQWKHRSHUDWRUURXQGV
7KH(636ZLOOEHPRQLWRUHGIRUILUHKD]DUGVGXULQJ
RSHUDWRUURXQGV

3DJHRI





;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

$WWDFKPHQW
5$
 /LFHQVHG2SHUDWRUVDQG$X[LOLDU\2SHUDWRUVZLOOEH
WUDLQHGRQWKHSXUSRVHDQGXVHRIWKH(636DQG
WKHUHYLVHGHPHUJHQF\SURFHGXUH (3 DFWLRQV
3HUVRQQHOSHUIRUPLQJPDLQWHQDQFHRQWKH(636
ZLOOEHWUDLQHG




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

 7KHV\VWHPORDGGLVSDWFKHUZLOOEHFRQWDFWHGRQFH
SHUGD\WRHQVXUHQRVLJQLILFDQWJULGSHUWXUEDWLRQV
KLJKJULGORDGLQJXQDEOHWRZLWKVWDQGDVLQJOH
FRQWLQJHQF\RIOLQHRUJHQHUDWLRQRXWDJH DUH
H[SHFWHGGXULQJWKHH[WHQGHG'*&7




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

 76UHTXLUHGV\VWHPVVXEV\VWHPVWUDLQV
FRPSRQHQWVDQGGHYLFHVWKDWGHSHQGRQWKH
UHPDLQLQJSRZHUVRXUFHVZLOOEHYHULILHGWREH
RSHUDEOHDQGSRVLWLYHPHDVXUHVZLOOEHSURYLGHGWR
SUHFOXGHVXEVHTXHQWWHVWLQJRUPDLQWHQDQFH
DFWLYLWLHVRQWKHVHV\VWHPVVXEV\VWHPVWUDLQV
FRPSRQHQWVDQGGHYLFHVGXULQJWKHH[WHQGHG'*
&7




;



3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

 3ULRUWRHQWHULQJWKHH[WHQGHG&7IRUDQLQRSHUDEOH
'*ZKHQERWKXQLWVDUHLQWKH760RGHVRI
$33/,&$%,/,7<WKHVWDWLRQZLOOHQVXUHWKDWHDFK
WUDLQRIVKDUHGV\VWHPVLVSRZHUHGE\DQRSHUDEOH
&ODVV($&'LVWULEXWLRQ6\VWHPZLWKDQRSHUDEOH
'*IURPRSSRVLWHXQLWV





3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

3DJHRI


;



$WWDFKPHQW
5$

7KHULVNHVWLPDWHVDVVRFLDWHGZLWKWKHGD\
('*&RPSOHWLRQ7LPH/$5 LQFOXGLQJWKRVH
;
UHVXOWVRIDVVRFLDWHGVHQVLWLYLW\VWXGLHV ZLOOEH
XSGDWHGDVQHFHVVDU\WRLQFRUSRUDWHWKHDVEXLOW
DVRSHUDWHG(636PRGLILFDWLRQ'XNH(QHUJ\ZLOO
FRQILUPWKDWDQ\XSGDWHGULVNHVWLPDWHVFRQWLQXHWR
PHHWWKHULVNDFFHSWDQFHJXLGHOLQHVRI5*
DQG5*
 OLFHQVHFRQGLWLRQ 


3DJHRI





3ULRUWR
LPSOHPHQWLQJ
WKHDSSURYHG
7HFKQLFDO
6SHFLILFDWLRQ
GLHVHO
JHQHUDWRU
&RPSOHWLRQ7LPH
H[WHQVLRQ

$WWDFKPHQW
5$







$WWDFKPHQW
5HYLVHG0F*XLUH7HFKQLFDO6SHFLILFDWLRQ%DVHV0DUNHG8S3DJHV
)RU,QIRUPDWLRQ2QO\










$&6RXUFHV²2SHUDWLQJ

%


%(/(&75,&$/32:(56<67(06

%$&6RXUFHV²2SHUDWLQJ


%$6(6

%$&.*5281'
7KHXQLW(VVHQWLDO$X[LOLDU\RU&ODVV($&(OHFWULFDO3RZHU'LVWULEXWLRQ
6\VWHP$&VRXUFHVFRQVLVWRIWKHRIIVLWHSRZHUVRXUFHV SUHIHUUHGSRZHU
VRXUFHVQRUPDODQGDOWHUQDWH V DQGWKHRQVLWHVWDQGE\SRZHUVRXUFHV
7UDLQ$DQG7UDLQ%GLHVHOJHQHUDWRUV '*V $VUHTXLUHGE\
&)5$SSHQGL[$*'& 5HI WKHGHVLJQRIWKH$&HOHFWULFDO
SRZHUV\VWHPSURYLGHVLQGHSHQGHQFHDQGUHGXQGDQF\WRHQVXUHDQ
DYDLODEOHVRXUFHRISRZHUWRWKH(QJLQHHUHG6DIHW\)HDWXUH (6) 
V\VWHPV

7KHRQVLWH&ODVV($&'LVWULEXWLRQ6\VWHPLVGLYLGHGLQWRUHGXQGDQW
ORDGJURXSV WUDLQV VRWKDWWKHORVVRIDQ\RQHJURXSGRHVQRWSUHYHQW
WKHPLQLPXPVDIHW\IXQFWLRQVIURPEHLQJSHUIRUPHG(DFKWUDLQKDV
FRQQHFWLRQVWRWZRSUHIHUUHGRIIVLWHSRZHUVRXUFHVDQGDVLQJOH'*

$WWKH9OHYHORIWKHRQVLWH&ODVV($&'LVWULEXWLRQ6\VWHPWKHUHDUH
WZRPRWRUFRQWUROFHQWHUV 0&& SHUWUDLQ IRUDWRWDORIIRXU0&&V WKDW
VXSSO\DOORIWKHVKDUHGV\VWHPVRQERWKXQLWV7KH0&&V(0;*DQG
(0;+VXSSO\7UDLQ$VKDUHGV\VWHPV7KH0&&V(0;*DQG(0;+
VXSSO\7UDLQ%VKDUHGV\VWHPV7KHWHUPVKDUHGV\VWHPVLVGHILQHGDV
WKHVKDUHGFRPSRQHQWVRI7UDLQ$RU7UDLQ%RI1XFOHDU6HUYLFH:DWHU
6\VWHP 16:6 &RQWURO5RRP$UHD9HQWLODWLRQ6\VWHP &5$96 
&RQWURO5RRP$UHD&KLOOHG:DWHU6\VWHP &5$&:6 DQG$X[LOLDU\
%XLOGLQJ)LOWHUHG9HQWLODWLRQ([KDXVW6\VWHP $%)9(6 7KH0&&V
(0;*DQG(0;+DUHQRUPDOO\DOLJQHGWRUHFHLYHSRZHUIURPORDG
FHQWHUV(/;$ (0;+ DQG(/;& (0;* EXWLIGHVLUHGRUUHTXLUHG
WRPDLQWDLQRSHUDELOLW\RIWKH7UDLQ$VKDUHGV\VWHPVFDQEHVZDSSHGWR
UHFHLYHSRZHUIURPORDGFHQWHUV(/;$ (0;+ DQG(/;& (0;* 
7KH0&&V(0;*DQG(0;+DUHQRUPDOO\DOLJQHGWRUHFHLYHSRZHU
IURPORDGFHQWHUV(/;% (0;+ DQG(/;' (0;* EXWLIGHVLUHGRU
UHTXLUHGWRPDLQWDLQRSHUDELOLW\RIWKH7UDLQ%VKDUHGV\VWHPVFDQEH
VZDSSHGWRUHFHLYHSRZHUIURPORDGFHQWHUV(/;% (0;+ DQG
(/;' (0;* 

7KHUHDUHDOVRSURYLVLRQVWRDFFRPPRGDWHWKHFRQQHFWLQJRIWKH
(PHUJHQF\6XSSOHPHQWDO3RZHU6RXUFH (636 WRRQHWUDLQRIHLWKHU
XQLW¶V&ODVV($&'LVWULEXWLRQ6\VWHP7KH(636FRQVLVWVRIWZR
FDSDFLW\QRQVDIHW\UHODWHGFRPPHUFLDOJUDGH'*V0DQXDODFWLRQVDUH
UHTXLUHGWRDOLJQWKH(636WRWKHVWDWLRQDQGRQO\RQHRIWKHVWDWLRQ¶VIRXU
RQVLWH&ODVV('LVWULEXWLRQ6\VWHPWUDLQVFDQEHVXSSOLHGE\WKH(636

0F*XLUH8QLWVDQG

%

5HYLVLRQ1R



%$6(6




$&6RXUFHV2SHUDWLQJ
%


%$&.*5281' FRQWLQXHG 

DWDQ\JLYHQWLPH7KH(636LVPDGHDYDLODEOHWRVXSSRUWH[WHQGHG
&RPSOHWLRQ7LPHVLQWKHHYHQWRIDQLQRSHUDEOH'*DVZHOODVDGHIHQVH
LQGHSWKVRXUFHRI$&SRZHUWRPLWLJDWHDVWDWLRQEODFNRXWHYHQW7KH
(636ZRXOGUHPDLQGLVFRQQHFWHGIURPWKH&ODVV($&'LVWULEXWLRQ
6\VWHPXQOHVVUHTXLUHGIRUVXSSOHPHQWDOSRZHUWRRQHRIWKHIRXUN9
(6)EXVHV

2IIVLWHSRZHULVVXSSOLHGWRWKHXQLWVZLWFK\DUG V IURPWKHWUDQVPLVVLRQ
QHWZRUNE\WZRWUDQVPLVVLRQOLQHV)URPWKHVZLWFK\DUG V WZR
HOHFWULFDOO\DQGSK\VLFDOO\VHSDUDWHGFLUFXLWVSURYLGH$&SRZHUWKURXJK
VWHSGRZQVWDWLRQDX[LOLDU\WUDQVIRUPHUVWRWKHN9(6)EXVHV$
GHWDLOHGGHVFULSWLRQRIWKHRIIVLWHSRZHUQHWZRUNDQGWKHFLUFXLWVWRWKH
&ODVV((6)EXVHVLVIRXQGLQWKH8)6$5&KDSWHU 5HI 

$TXDOLILHGRIIVLWHFLUFXLWFRQVLVWVRIDOOEUHDNHUVWUDQVIRUPHUVVZLWFKHV
LQWHUUXSWLQJGHYLFHVFDEOLQJDQGFRQWUROVUHTXLUHGWRWUDQVPLWSRZHUIURP
WKHRIIVLWHWUDQVPLVVLRQQHWZRUNWRWKHRQVLWH&ODVV((6)EXV HV 

7KHRIIVLWHWUDQVPLVVLRQV\VWHPVQRUPDOO\VXSSO\WKHLUUHVSHFWLYHXQLW V
RQVLWHSRZHUVXSSO\UHTXLUHPHQWV+RZHYHULQWKHHYHQWWKDWRQHRU
ERWKEXVOLQHVRIDXQLWEHFRPHXQDYDLODEOHRUE\RSHUDWLRQDOGHVLUHLWLV
DFFHSWDEOHWRVXSSO\WKDWXQLW VRIIVLWHWRRQVLWHSRZHUUHTXLUHPHQWVE\
DOLJQLQJWKHDIIHFWHG9EXVRIWKHRSSRVLWHXQLWYLDWKHVWDQGE\
WUDQVIRUPHUV6$7$DQG6$7%LQDFFRUGDQFHZLWK5HJXODWRU\*XLGHV
DQG 5HIDQG ,QWKLVDOLJQPHQWHDFKXQLW VRIIVLWH
WUDQVPLVVLRQV\VWHPFRXOGVLPXOWDQHRXVO\VXSSO\LWVRZQ9EXVHV
DQGRQH RUERWK RIWKHEXVHVRIWKHRWKHUXQLW

$OWKRXJKDVLQJOHDX[LOLDU\WUDQVIRUPHU $7$$7%$7$$7% LV
VL]HGWRFDUU\DOORIWKHDX[LOLDU\ORDGVRILWVXQLWSOXVERWKWUDLQVRI
HVVHQWLDO9ORDGVRIWKHRSSRVLWHXQLWWKH/&2ZRXOGQRWEHPHWLQ
WKLVDOLJQPHQWGXHWRVHSDUDWLRQFULWHULD

(DFKXQLW V7UDLQ$DQG%9EXVPXVWEHGHULYHGIURPVHSDUDWH
RIIVLWHEXVOLQHVTXDOLILHGRIIVLWHFLUFXLWV7KHILUVWRIIVLWHSRZHU
VXSSO\TXDOLILHGRIIVLWHFLUFXLWFDQEHGHULYHGIURPDQ\RIWKHIRXUEXVOLQHV
$%$RU% 7KHVHFRQGRIIVLWHSRZHUVXSSO\TXDOLILHGRIIVLWH
FLUFXLWPXVWQRWGHULYHLWVSRZHUIURPWKHVDPHEXVOLQHTXDOLILHGRIIVLWH
FLUFXLWDVWKHILUVW$GGLWLRQDOO\WKH7UDLQ$DQG7UDLQ%&ODVV($&
'LVWULEXWLRQ6\VWHPVSURYLGLQJSRZHUWRWKH7UDLQ$DQG7UDLQ%VKDUHG
V\VWHPVPXVWQRWGHULYHWKHLUSRZHUIURPWKHVDPHTXDOLILHGRIIVLWH
FLUFXLW






0F*XLUH8QLWVDQG

%

5HYLVLRQ1R



%$6(6




$&6RXUFHV2SHUDWLQJ
%



%$&.*5281' FRQWLQXHG 

$FFHSWDEOHWUDLQDQGXQLWVSHFLILFEUHDNHUDOLJQPHQWRSWLRQVDUH
GHVFULEHGEHORZ

8QLW$7UDLQ

 %/$$7$7$$7&(7$
 %/%$7%7$$7&(7$
 %/$$7$7&6$7$(7$
 %/%$7%7&6$7$(7$
 %/$$7$7&6$7$(7$
 %/%$7%7&6$7$(7$


8QLW%7UDLQ

 %/%$7%7'$7'(7%
 %/$$7$7'$7'(7%
 %/%$7%7%6$7%(7%
 %/$$7$7%6$7%(7%
 %/%$7%7%6$7%(7%
 %/$$7$7%6$7%(7%


8QLW$7UDLQ

 %/$$7$7$$7&(7$
 %/%$7%7$$7&(7$
 %/$$7$7&6$7$(7$
 %/%$7%7&6$7$(7$
 %/$$7$7&6$7$(7$
 %/%$7%7&6$7$(7$


8QLW%7UDLQ

 %/%$7%7'$7'(7%
 %/$$7$7'$7'(7%
 %/%$7%7%6$7%(7%
 %/$$7$7%6$7%(7%
 %/%$7%7%6$7%(7%
 %/$$7$7%6$7%(7%

&HUWDLQUHTXLUHGXQLWORDGVDUHUHWXUQHGWRVHUYLFHLQDSUHGHWHUPLQHG
VHTXHQFHLQRUGHUWRSUHYHQWRYHUORDGLQJWKHWUDQVIRUPHUVXSSO\LQJRIIVLWH
SRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ6\VWHP7\SLFDOO\ YLD
DFFHOHUDWHGVHTXHQFLQJ ZLWKLQPLQXWHDIWHUWKHLQLWLDWLQJVLJQDOLV
UHFHLYHGDOOORDGVQHHGHGWRUHFRYHUWKHXQLWRUPDLQWDLQLWLQDVDIH
FRQGLWLRQDUHUHWXUQHGWRVHUYLFH
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%
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$&6RXUFHV2SHUDWLQJ
%


%$&.*5281' FRQWLQXHG 

7KHRQVLWHVWDQGE\SRZHUVRXUFHIRUHDFKN9(6)EXVLVD
GHGLFDWHG'*'*V$DQG%DUHGHGLFDWHGWR(6)EXVHV(7$DQG(7%
UHVSHFWLYHO\$'*VWDUWVDXWRPDWLFDOO\RQDVDIHW\LQMHFWLRQ 6, VLJQDO
LHORZSUHVVXUL]HUSUHVVXUHRUKLJKFRQWDLQPHQWSUHVVXUHVLJQDOV RURQ
DQ(6)EXVGHJUDGHGYROWDJHRUXQGHUYROWDJHVLJQDO UHIHUWR/&2
/RVVRI3RZHU /23 'LHVHO*HQHUDWRU '* 6WDUW,QVWUXPHQWDWLRQ 
$IWHUWKH'*KDVVWDUWHGLWZLOODXWRPDWLFDOO\WLHWRLWVUHVSHFWLYHEXVDIWHU
RIIVLWHSRZHULVWULSSHGDVDFRQVHTXHQFHRI(6)EXVXQGHUYROWDJHRU
GHJUDGHGYROWDJHLQGHSHQGHQWRIRUFRLQFLGHQWZLWKDQ6,VLJQDO7KH
'*VZLOODOVRVWDUWDQGRSHUDWHLQWKHVWDQGE\PRGHZLWKRXWW\LQJWRWKH
(6)EXVRQDQ6,VLJQDODORQH)ROORZLQJWKHWULSRIRIIVLWHSRZHUD
VHTXHQFHUVWULSVORDGVIURPWKH(6)EXV:KHQWKH'*LVWLHGWRWKH
(6)EXVORDGVDUHWKHQVHTXHQWLDOO\FRQQHFWHGWRLWVUHVSHFWLYH(6)EXV
E\WKHDXWRPDWLFORDGVHTXHQFHU7KHVHTXHQFLQJORJLFFRQWUROVWKH
SHUPLVVLYHDQGVWDUWLQJVLJQDOVWRPRWRUEUHDNHUVWRSUHYHQWRYHUORDGLQJ
WKH'*E\DXWRPDWLFORDGDSSOLFDWLRQ

,QWKHHYHQWRIDORVVRISUHIHUUHGSRZHUWKH(6)HOHFWULFDOORDGVDUH
DXWRPDWLFDOO\FRQQHFWHGWRWKH'*VLQVXIILFLHQWWLPHWRSURYLGHIRUVDIH
UHDFWRUVKXWGRZQDQGWRPLWLJDWHWKHFRQVHTXHQFHVRID'HVLJQ%DVLV
$FFLGHQW '%$ VXFKDVDORVVRIFRRODQWDFFLGHQW /2&$ 

&HUWDLQUHTXLUHGXQLWORDGVDUHUHWXUQHGWRVHUYLFHLQDSUHGHWHUPLQHG
VHTXHQFHLQRUGHUWRSUHYHQWRYHUORDGLQJWKH'*LQWKHSURFHVV
7\SLFDOO\ YLDDFFHOHUDWHGVHTXHQFLQJ ZLWKLQPLQXWHDIWHUWKHLQLWLDWLQJ
VLJQDOLVUHFHLYHGDOOORDGVQHHGHGWRUHFRYHUWKHXQLWRUPDLQWDLQLWLQD
VDIHFRQGLWLRQDUHUHWXUQHGWRVHUYLFH

5DWLQJVIRU7UDLQ$DQG7UDLQ%'*VVDWLVI\WKHUHTXLUHPHQWVRI
5HJXODWRU\*XLGH 5HI 7KHFRQWLQXRXVVHUYLFHUDWLQJRIHDFK'*
LVN:ZLWKRYHUORDGSHUPLVVLEOHIRUXSWRKRXUVLQDQ\
KRXUSHULRG7KH(6)ORDGVWKDWDUHSRZHUHGIURPWKHN9(6)
EXVHVDUHOLVWHGLQ5HIHUHQFH


$33/,&$%/(
7KHLQLWLDOFRQGLWLRQVRI'%$DQGWUDQVLHQWDQDO\VHVLQWKH8)6$5
6$)(7<$1$/<6(6&KDSWHU 5HI DQG&KDSWHU 5HI DVVXPH(6)V\VWHPVDUH
23(5$%/(7KH$&HOHFWULFDOSRZHUVRXUFHVDUHGHVLJQHGWRSURYLGH
VXIILFLHQWFDSDFLW\FDSDELOLW\UHGXQGDQF\DQGUHOLDELOLW\WRHQVXUHWKH
DYDLODELOLW\RIQHFHVVDU\SRZHUWR(6)V\VWHPVVRWKDWWKHIXHO5HDFWRU

&RRODQW6\VWHP 5&6 DQGFRQWDLQPHQWGHVLJQOLPLWVDUHQRWH[FHHGHG
7KHVHOLPLWVDUHGLVFXVVHGLQPRUHGHWDLOLQWKH%DVHVIRU6HFWLRQ

3RZHU'LVWULEXWLRQ/LPLWV6HFWLRQ5HDFWRU&RRODQW6\VWHP 5&6 
DQG6HFWLRQ&RQWDLQPHQW6\VWHPV
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$&6RXUFHV2SHUDWLQJ
%


$33/,&$%/(6$)(7<$1$/<6(6 FRQWLQXHG 

7KH23(5$%,/,7<RIWKH$&HOHFWULFDOSRZHUVRXUFHVLVFRQVLVWHQWZLWK
WKHLQLWLDODVVXPSWLRQVRIWKH$FFLGHQWDQDO\VHVDQGLVEDVHGXSRQ
PHHWLQJWKHGHVLJQEDVLVRIWKHXQLW7KLVUHVXOWVLQPDLQWDLQLQJDWOHDVW
RQHWUDLQRIWKHRQVLWHRURIIVLWH$&VRXUFHV23(5$%/(GXULQJ$FFLGHQW
FRQGLWLRQVLQWKHHYHQWRI

D
$QDVVXPHGORVVRIDOORIIVLWHSRZHURUDOORQVLWH$&SRZHUDQG

E
$ZRUVWFDVHVLQJOHIDLOXUH

7KH$&VRXUFHVVDWLVI\&ULWHULRQRI&)5 5HI 


/&2
7ZRTXDOLILHGFLUFXLWVEHWZHHQWKHRIIVLWHWUDQVPLVVLRQQHWZRUNDQGWKH
RQVLWH&ODVV((OHFWULFDO3RZHU6\VWHPDQGVHSDUDWHDQGLQGHSHQGHQW
'*VIRUHDFKWUDLQHQVXUHDYDLODELOLW\RIWKHUHTXLUHGSRZHUWRVKXWGRZQ
WKHUHDFWRUDQGPDLQWDLQLWLQDVDIHVKXWGRZQFRQGLWLRQDIWHUDQ
DQWLFLSDWHGRSHUDWLRQDORFFXUUHQFH $22 RUDSRVWXODWHG'%$

$GGLWLRQDOO\WKHTXDOLILHGFLUFXLW V EHWZHHQWKHRIIVLWHWUDQVPLVVLRQ
QHWZRUNDQGWKHRSSRVLWHXQLWRQVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHP
ZKHQQHFHVVDU\WRSRZHUVKDUHGV\VWHPVDQGWKHRSSRVLWHXQLW'* V 
ZKHQQHFHVVDU\WRSRZHUVKDUHGV\VWHPVHQVXUHDYDLODELOLW\RIWKH
UHTXLUHGSRZHUWRVKXWGRZQWKHUHDFWRUDQGPDLQWDLQLWLQDVDIH
VKXWGRZQFRQGLWLRQDIWHUDQ$22RUDSRVWXODWHG'%$

4XDOLILHGRIIVLWHFLUFXLWVDUHWKRVHWKDWDUHGHVFULEHGLQWKH8)6$5DQG
DUHSDUWRIWKHOLFHQVLQJEDVLVIRUWKHXQLW

,QDGGLWLRQRQHUHTXLUHGDXWRPDWLFORDGVHTXHQFHUSHUWUDLQPXVWEH
23(5$%/(

(DFKRIIVLWHFLUFXLWPXVWEHFDSDEOHRIPDLQWDLQLQJUDWHGIUHTXHQF\DQG
YROWDJHDQGDFFHSWLQJUHTXLUHGORDGVGXULQJDQDFFLGHQWZKLOH
FRQQHFWHGWRWKH(6)EXVHV

7KHN9HVVHQWLDOV\VWHPLVGLYLGHGLQWRWZRFRPSOHWHO\UHGXQGDQW
DQGLQGHSHQGHQWWUDLQVGHVLJQDWHG$DQG%HDFKFRQVLVWLQJRIRQH
N9VZLWFKJHDUDVVHPEO\WZRN99ORDGFHQWHUVDQGDVVRFLDWHG
ORDGV

1RUPDOO\HDFK&ODVV(N9VZLWFKJHDULVSRZHUHGIURPLWV
DVVRFLDWHGQRQ&ODVV(WUDLQRIWKHN91RUPDO$X[LOLDU\3RZHU
6\VWHPDVGLVFXVVHGLQN91RUPDO$X[LOLDU\3RZHU6\VWHPLQ
&KDSWHURIWKH8)6$5 5HI $GGLWLRQDOO\DQDOWHUQDWHVRXUFHRI
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$&6RXUFHV2SHUDWLQJ
%


/&2 FRQWLQXHG 
SRZHUWRHDFKN9HVVHQWLDOVZLWFKJHDULVSURYLGHGIURPWKHN9
V\VWHPYLDDVHSDUDWHDQGLQGHSHQGHQWN9WUDQVIRUPHU7ZR
WUDQVIRUPHUVDUHVKDUHGEHWZHHQXQLWVDQGSURYLGHWKHFDSDELOLW\WR
VXSSO\DQDOWHUQDWHVRXUFHRISRZHUWRHDFKXQLW VN9HVVHQWLDO
VZLWFKJHDUIURPHLWKHUXQLW VN9V\VWHP$NH\LQWHUORFNVFKHPHLV
SURYLGHGWRSUHFOXGHWKHSRVVLELOLW\RIFRQQHFWLQJWKHWZRXQLWVWRJHWKHUDW
HLWKHUWKHRUN9OHYHO

(DFKWUDLQRIWKHN9(VVHQWLDO$X[LOLDU\3RZHU6\VWHPLVDOVR
SURYLGHGZLWKDVHSDUDWHDQGLQGHSHQGHQWHPHUJHQF\GLHVHOJHQHUDWRUWR
VXSSO\WKH&ODVV(ORDGVUHTXLUHGWRVDIHO\VKXWGRZQWKHXQLWIROORZLQJ
DGHVLJQEDVLVDFFLGHQW

(DFK'*PXVWEHFDSDEOHRIVWDUWLQJDFFHOHUDWLQJWRUDWHGVSHHGDQG
YROWDJHDQGFRQQHFWLQJWRLWVUHVSHFWLYH(6)EXVRQGHWHFWLRQRIEXV
XQGHUYROWDJH7KLVZLOOEHDFFRPSOLVKHGZLWKLQVHFRQGV(DFK'*
PXVWDOVREHFDSDEOHRIDFFHSWLQJUHTXLUHGORDGVZLWKLQWKHDVVXPHG
ORDGLQJVHTXHQFHLQWHUYDOVDQGFRQWLQXHWRRSHUDWHXQWLORIIVLWHSRZHU
FDQEHUHVWRUHGWRWKH(6)EXVHV7KHVHFDSDELOLWLHVDUHUHTXLUHGWREH
PHWIURPDYDULHW\RILQLWLDOFRQGLWLRQVVXFKDV'*LQVWDQGE\ZLWKWKH
HQJLQHKRWDQG'*LQVWDQGE\ZLWKWKHHQJLQHDWDPELHQWFRQGLWLRQV
$GGLWLRQDO'*FDSDELOLWLHVPXVWEHGHPRQVWUDWHGWRPHHWUHTXLUHG
6XUYHLOODQFHHJFDSDELOLW\RIWKH'*WRUHYHUWWRVWDQGE\VWDWXVRQDQ
(&&6VLJQDOZKLOHRSHUDWLQJLQSDUDOOHOWHVWPRGH


3URSHUVHTXHQFLQJRIORDGVLVDIXQFWLRQRI6HTXHQFHU23(5$%,/,7<
3URSHUORDGVKHGGLQJLVDIXQFWLRQRI'*23(5$%,/,7<3URSHUWULSSLQJ
RIQRQHVVHQWLDOORDGVLVDIXQFWLRQRI$&%XV23(5$%,/,7< &RQGLWLRQ
$RI7HFKQLFDO6SHFLILFDWLRQ 


7KH$&VRXUFHVLQRQHWUDLQPXVWEHVHSDUDWHDQGLQGHSHQGHQW WRWKH
H[WHQWSRVVLEOH RIWKH$&VRXUFHVLQWKHRWKHUWUDLQ)RUWKH'*V
VHSDUDWLRQDQGLQGHSHQGHQFHDUHFRPSOHWH

/&2FDQG/&2GERWKXVHWKHZRUG³QHFHVVDU\´WRFODULI\
ZKHQDQGKRZWRDSSO\WKHVH/&2VRQDSHUXQLWEDVLV7KHZRUG
³QHFHVVDU\´FODULILHVWKDWWKHTXDOLILHGRIIVLWHFLUFXLW V LQ/&2FDQG
WKH'* V IURPWKHRSSRVLWHXQLWLQ/&2GDUHDOLJQHGWRWKH
RSSRVLWHXQLW2QVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHPWKDWLVVXSSO\LQJ
SRZHUWRDWUDLQRIVKDUHGV\VWHPV

/&2FVSHFLILHVWKDWWKHTXDOLILHGFLUFXLW V EHWZHHQWKHRIIVLWH
WUDQVPLVVLRQQHWZRUNDQGWKHRSSRVLWHXQLW¶V2QVLWH(VVHQWLDO$X[LOLDU\
3RZHU6\VWHPEH23(5$%/(ZKHQQHFHVVDU\WRVXSSO\SRZHUWRWKH
VKDUHGV\VWHPV/&2GVSHFLILHVWKDWWKH'* V IURPWKHRSSRVLWH
XQLWEH23(5$%/(ZKHQQHFHVVDU\WRVXSSO\SRZHUWRWKHVKDUHG
V\VWHPV7KHTXDOLILHGRIIVLWHFLUFXLWQHFHVVDU\WRVXSSO\SRZHUWRRQH
WUDLQRIVKDUHGV\VWHPVPXVWEHVHSDUDWHDQGLQGHSHQGHQW WRWKHH[WHQW
SRVVLEOH RIWKHTXDOLILHGFLUFXLWZKLFKSURYLGHVSRZHUWRWKHRWKHUWUDLQRI
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$&6RXUFHV2SHUDWLQJ
%


/&2 FRQWLQXHG 
VKDUHGV\VWHPV7KHVHUHTXLUHPHQWVLQFRQMXQFWLRQZLWKWKH
UHTXLUHPHQWVIRUWKHDSSOLFDEOHXQLW$&HOHFWULFDOSRZHUVRXUFHVLQ
/&2DDQG/&2EHQVXUHWKDWSRZHULVDYDLODEOHWRWZRWUDLQV
RIWKHVKDUHG16:6&5$96&5$&:6DQG$%)9(6

)RUH[DPSOHZLWKERWKXQLWVLQ02'(WKHQRUPDOSRZHUDOLJQPHQWSHU
SODQWSURFHGXUHVZLWKQRLQRSHUDEOHHTXLSPHQWLVWRKDYHWKH7UDLQ$
VKDUHGV\VWHPVSRZHUHGIURP8QLW (0;*DQG(0;+ DQGWKH7UDLQ
%VKDUHGV\VWHPVSRZHUHGIURP8QLW (0;*DQG(0;+ ,QWKLV
QRUPDODOLJQPHQW8QLW/&2FLVPHWE\DQ23(5$%/(%RIIVLWH
FLUFXLWDQG/&2GLVPHWE\DQ23(5$%/(%'*6LQFHWKH$
RIIVLWHFLUFXLWDQG$'*DUHQRWQHFHVVDU\WRVXSSO\SRZHUWRDWUDLQRI
VKDUHGV\VWHPVLQWKHQRUPDOSRZHUDOLJQPHQWWKH\DUHQRW8QLW/&2
FDQG/&2G$&VRXUFHVIRUWKLVH[DPSOH)RU8QLW/&2
FLVPHWE\DQ23(5$%/($RIIVLWHFLUFXLWDQG/&2GLVPHW
E\DQ23(5$%/($'*6LQFHWKH%RIIVLWHFLUFXLWDQG%'*DUHQRW
QHFHVVDU\WRVXSSO\SRZHUWRDWUDLQRIVKDUHGV\VWHPVLQWKHQRUPDO
SRZHUDOLJQPHQWWKH\DUHQRW8QLW/&2FDQG/&2G$&
VRXUFHVIRUWKLVH[DPSOH

$QRWKHUSRZHUDOLJQPHQWSHUSODQWSURFHGXUHVZLWKQRLQRSHUDEOH
HTXLSPHQWLVWRKDYHWKH7UDLQ$VKDUHGV\VWHPVSRZHUHGIURP8QLW
DQGWKH7UDLQ%VKDUHGV\VWHPVDOVRSRZHUHGIURP8QLW,QWKLVRII
QRUPDODOLJQPHQW8QLW/&2FLVPHWE\ERWKDQ23(5$%/($
RIIVLWHFLUFXLWDQGDQ23(5$%/(%RIIVLWHFLUFXLW8QLW/&2GLV
PHWE\ERWKDQ23(5$%/($'*DQGDQ23(5$%/(%'*
6LPLODUO\WKH7UDLQ$DQG7UDLQ%VKDUHGV\VWHPVFDQERWKEHSRZHUHG
IURP8QLW,QWKLVRIIQRUPDODOLJQPHQW8QLW/&2FLVPHWE\
ERWKDQ23(5$%/($RIIVLWHFLUFXLWDQGDQ23(5$%/(%RIIVLWH
FLUFXLW8QLW/&2GLVPHWE\ERWKDQ23(5$%/($'*DQGDQ
23(5$%/(%'*

%RWKQRUPDODQGHPHUJHQF\SRZHUPXVWEH23(5$%/(IRUDVKDUHG
FRPSRQHQWWREH23(5$%/(,IQRUPDORUHPHUJHQF\SRZHUVXSSO\LQJD
VKDUHGFRPSRQHQWEHFRPHVLQRSHUDEOHWKHQWKH5HTXLUHG$FWLRQVRIWKH
DIIHFWHGVKDUHGFRPSRQHQW/&2PXVWEHHQWHUHGLQGHSHQGHQWO\IRUHDFK
XQLWWKDWLVLQWKH02'(RIDSSOLFDELOLW\RIWKHVKDUHGFRPSRQHQW/&2
7KHVKDUHGFRPSRQHQW/&2VDUH

1XFOHDU6HUYLFH:DWHU6\VWHP 16:6 
&RQWURO5RRP$UHD9HQWLODWLRQ6\VWHP &5$96 
&RQWURO5RRP$UHD&KLOOHG:DWHU6\VWHP &5$&:6 DQG
$X[LOLDU\%XLOGLQJ)LOWHUHG9HQWLODWLRQ([KDXVW6\VWHP $%)9(6 
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%


$33/,&$%,/,7<

7KH$&VRXUFHVDQGVHTXHQFHUVDUHUHTXLUHGWREH23(5$%/(LQ
02'(6DQGWRHQVXUHWKDW



D

$FFHSWDEOHIXHOGHVLJQOLPLWVDQGUHDFWRUFRRODQWSUHVVXUH
ERXQGDU\OLPLWVDUHQRWH[FHHGHGDVDUHVXOWRI$22VRUDEQRUPDO
WUDQVLHQWVDQG

E

$GHTXDWHFRUHFRROLQJLVSURYLGHGDQGFRQWDLQPHQW23(5$%,/,7<
DQGRWKHUYLWDOIXQFWLRQVDUHPDLQWDLQHGLQWKHHYHQWRIDSRVWXODWHG
'%$






$1RWHKDVEHHQDGGHGWDNLQJH[FHSWLRQWRWKH$SSOLFDELOLW\UHTXLUHPHQWV
IRUWKHUHTXLUHG$&VRXUFHVLQ/&2FDQG/&2GSURYLGHGWKH
DVVRFLDWHGVKDUHGV\VWHPVDUHLQRSHUDEOH7KLVH[FHSWLRQLVLQWHQGHGWR
DOORZGHFODULQJWKHVKDUHGV\VWHPVVXSSRUWHGE\WKHRSSRVLWHXQLW
LQRSHUDEOHHLWKHULQOLHXRIGHFODULQJWKHRSSRVLWHXQLW$&VRXUFHV
LQRSHUDEOHRUDWDQ\WLPHVXEVHTXHQWWRHQWHULQJ$&7,216IRUDQ
LQRSHUDEOHRSSRVLWHXQLW$&VRXUFH

7KLVH[FHSWLRQLVDFFHSWDEOHVLQFHZLWKWKHVKDUHGV\VWHPVVXSSRUWHGE\
WKHRSSRVLWHXQLWLQRSHUDEOHDQGWKHDVVRFLDWHG$&7,216HQWHUHGWKH
RSSRVLWHXQLW$&VRXUFHVSURYLGHQRDGGLWLRQDODVVXUDQFHRIPHHWLQJWKH
DERYHFULWHULD


7KH$&SRZHUUHTXLUHPHQWVIRU02'(6DQGDUHFRYHUHGLQ
/&2$&6RXUFHV²6KXWGRZQ





$&7,216

$1RWHSURKLELWVWKHDSSOLFDWLRQRI/&2EWRDQLQRSHUDEOH'*
7KHUHLVDQLQFUHDVHGULVNDVVRFLDWHGZLWKHQWHULQJD02'(RURWKHU
VSHFLILHGFRQGLWLRQLQWKH$SSOLFDELOLW\ZLWKDQLQRSHUDEOH'*DQGWKH
SURYLVLRQVRI/&2EZKLFKDOORZHQWU\LQWRD02'(RURWKHU
VSHFLILHGFRQGLWLRQLQWKH$SSOLFDELOLW\ZLWKWKH/&2QRWPHWDIWHU
SHUIRUPDQFHRIDULVNDVVHVVPHQWDGGUHVVLQJLQRSHUDEOHV\VWHPVDQG
FRPSRQHQWVVKRXOGQRWEHDSSOLHGLQWKLVFLUFXPVWDQFH



$



7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKRQH/&2D
RIIVLWHFLUFXLWLQRSHUDEOHLWLVQHFHVVDU\WRYHULI\WKH23(5$%,/,7<RIWKH
UHPDLQLQJUHTXLUHGRIIVLWHFLUFXLWVRQDPRUHIUHTXHQWEDVLV6LQFHWKH
5HTXLUHG$FWLRQRQO\VSHFLILHVSHUIRUPDIDLOXUHRI65
DFFHSWDQFHFULWHULDGRHVQRWUHVXOWLQD5HTXLUHG$FWLRQQRWPHW
+RZHYHULIDVHFRQGUHTXLUHGFLUFXLWIDLOV65WKHVHFRQGRIIVLWH
FLUFXLWLVLQRSHUDEOHDQG&RQGLWLRQ&(IRUWZRRIIVLWHFLUFXLWVLQRSHUDEOH
LVHQWHUHG

0F*XLUH8QLWVDQG

%

5HYLVLRQ1R



%$6(6
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$&7,216 FRQWLQXHG 

$

5HTXLUHG$FWLRQ$ZKLFKRQO\DSSOLHVLIWKHWUDLQFDQQRWEHSRZHUHG
IURPDQRIIVLWHVRXUFHLVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDQHYHQW
FRLQFLGHQWZLWKDVLQJOHIDLOXUHRIWKHDVVRFLDWHG'*ZLOOQRWUHVXOWLQD
FRPSOHWHORVVRIVDIHW\IXQFWLRQRIFULWLFDOUHGXQGDQWUHTXLUHGIHDWXUHV
7KHVHIHDWXUHVDUHSRZHUHGIURPWKHUHGXQGDQW$&HOHFWULFDOSRZHUWUDLQ
7KLVLQFOXGHVPRWRUGULYHQDX[LOLDU\IHHGZDWHUSXPSV7KHWXUELQHGULYHQ
DX[LOLDU\IHHGZDWHUSXPSLVUHTXLUHGWREHFRQVLGHUHGDUHGXQGDQW
UHTXLUHGIHDWXUHDQGWKHUHIRUHUHTXLUHGWREHGHWHUPLQHG23(5$%/(
E\WKLV5HTXLUHG$FWLRQ7KUHHLQGHSHQGHQW$):SXPSVDUHUHTXLUHGWR
HQVXUHWKHDYDLODELOLW\RIGHFD\KHDWUHPRYDOFDSDELOLW\IRUDOOHYHQWV
DFFRPSDQLHGE\DORVVRIRIIVLWHSRZHUDQGDVLQJOHIDLOXUH6\VWHP
GHVLJQLVVXFKWKDWWKHUHPDLQLQJ23(5$%/(PRWRUGULYHQDX[LOLDU\
IHHGZDWHUSXPSLVQRWE\LWVHOIFDSDEOHRISURYLGLQJRIWKHDX[LOLDU\
IHHGZDWHUIORZDVVXPHGLQWKHVDIHW\DQDO\VLV

7KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ$LVLQWHQGHGWRDOORZWKH
RSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHGLQRSHUDELOLWLHV7KLV
&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKHQRUPDOWLPH]HUR
IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN,QWKLV5HTXLUHG$FWLRQ
WKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK

D
7KHWUDLQKDVQRRIIVLWHSRZHUVXSSO\LQJLWVORDGVDQG
E
$UHTXLUHGIHDWXUHRQWKHRWKHUWUDLQLVLQRSHUDEOH

,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRI&RQGLWLRQ$ RQH/&2DRIIVLWH
FLUFXLWLQRSHUDEOH DUHGXQGDQWUHTXLUHGIHDWXUHVXEVHTXHQWO\EHFRPHV
LQRSHUDEOHWKLV&RPSOHWLRQ7LPHEHJLQVWREHWUDFNHG

'LVFRYHULQJQRRIIVLWHSRZHUWRRQHWUDLQRIWKHRQVLWH&ODVV((OHFWULFDO
3RZHU'LVWULEXWLRQ6\VWHPFRLQFLGHQWZLWKRQHRUPRUHLQRSHUDEOH
UHTXLUHGVXSSRUWRUVXSSRUWHGIHDWXUHVRUERWKWKDWDUHDVVRFLDWHGZLWK
WKHRWKHUWUDLQWKDWKDVRIIVLWHSRZHUUHVXOWVLQVWDUWLQJWKH&RPSOHWLRQ
7LPHVIRUWKH5HTXLUHG$FWLRQ7ZHQW\IRXUKRXUVLVDFFHSWDEOHEHFDXVH
LWPLQLPL]HVULVNZKLOHDOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKH
XQLWWRWUDQVLHQWVDVVRFLDWHGZLWKVKXWGRZQ

7KHUHPDLQLQJ23(5$%/(RIIVLWHFLUFXLWVDQG'*VDUHDGHTXDWHWR
VXSSO\HOHFWULFDOSRZHUWR7UDLQ$DQG7UDLQ%RIWKHRQVLWH&ODVV(
'LVWULEXWLRQ6\VWHP7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKH
FRPSRQHQW23(5$%,/,7<RIWKHUHGXQGDQWFRXQWHUSDUWWRWKHLQRSHUDEOH
UHTXLUHGIHDWXUH$GGLWLRQDOO\WKHKRXU&RPSOHWLRQ7LPHWDNHVLQWR
DFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVD
UHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZSUREDELOLW\RID'%$RFFXUULQJ
GXULQJWKLVSHULRG
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$&6RXUFHV2SHUDWLQJ
%


$&7,216 FRQWLQXHG 


$

$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
&RQGLWLRQ$IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV:LWKRQH
RIIVLWHFLUFXLWLQRSHUDEOHWKHUHOLDELOLW\RIWKHRIIVLWHV\VWHPLVGHJUDGHG
DQGWKHSRWHQWLDOIRUDORVVRIRIIVLWHSRZHULVLQFUHDVHGZLWKDWWHQGDQW
SRWHQWLDOIRUDFKDOOHQJHWRWKHXQLWVDIHW\V\VWHPV,QWKLV&RQGLWLRQ
KRZHYHUWKHUHPDLQLQJ23(5$%/(RIIVLWHFLUFXLWDQG'*VDUHDGHTXDWH
WRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ6\VWHP

7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKHFDSDFLW\DQG
FDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQG
WKHORZSUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG

7KHVHFRQG&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ$HVWDEOLVKHVDOLPLW
RQWKHPD[LPXPWLPHDOORZHGIRUDQ\FRPELQDWLRQRIUHTXLUHG$&SRZHU
VRXUFHVWREHLQRSHUDEOHGXULQJDQ\VLQJOHFRQWLJXRXVRFFXUUHQFHRI
IDLOLQJWRPHHWWKH/&2/&2DRU/&2E,I&RQGLWLRQ$LV
HQWHUHGZKLOHIRULQVWDQFHD/&2E'*LVLQRSHUDEOHDQGWKDW'*
LVVXEVHTXHQWO\UHWXUQHG23(5$%/(WKH/&2PD\DOUHDG\KDYHEHHQ
QRWPHWIRUXSWRKRXUVGD\V7KLVFRXOGOHDGWRDWRWDORI
KRXUVGD\VVLQFHLQLWLDOIDLOXUHWRPHHWWKH/&2/&2DRU
/&2EWRUHVWRUHWKHRIIVLWHFLUFXLW$WWKLVWLPHD'*FRXOGDJDLQ
EHFRPHLQRSHUDEOHWKHFLUFXLWUHVWRUHG23(5$%/(DQGDQDGGLWLRQDO
KRXUVGD\V IRUDWRWDORIGD\V DOORZHGSULRUWRFRPSOHWH
UHVWRUDWLRQRIWKH/&2/&2VDDQGE7KHGD\
&RPSOHWLRQ7LPHSURYLGHVDOLPLWRQWKHWLPHDOORZHGLQDVSHFLILHG
FRQGLWLRQDIWHUGLVFRYHU\RIIDLOXUHWRPHHWWKH/&2/&2DRU/&2
E7KLVOLPLWLVFRQVLGHUHGUHDVRQDEOHIRUVLWXDWLRQVLQZKLFK
&RQGLWLRQV$DQG%DUHHQWHUHGFRQFXUUHQWO\7KH$1'FRQQHFWRU
EHWZHHQWKHKRXUDQGGD\&RPSOHWLRQ7LPHVPHDQVWKDWERWK
&RPSOHWLRQ7LPHVDSSO\VLPXOWDQHRXVO\DQGWKHPRUHUHVWULFWLYH
&RPSOHWLRQ7LPHPXVWEHPHW

$VLQ5HTXLUHG$FWLRQ$WKH&RPSOHWLRQ7LPHDOORZVIRUDQH[FHSWLRQ
WRWKHQRUPDOWLPH]HURIRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN
7KLVZLOOUHVXOWLQHVWDEOLVKLQJWKHWLPH]HURDWWKHWLPHWKDWWKH/&2/&2
DRU/&2EZDVLQLWLDOO\QRWPHWLQVWHDGRIDWWKHWLPH
&RQGLWLRQ$ZDVHQWHUHG


%

,WLVUHTXLUHGWRDGPLQLVWUDWLYHO\YHULI\WKH/&2G'* V 23(5$%/(
ZLWKLQRQHKRXUDQGWRFRQWLQXHWKLVDFWLRQRQFHSHUKRXUVWKHUHDIWHU
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$&6RXUFHV2SHUDWLQJ
%


$&7,216 FRQWLQXHG 

XQWLOUHVWRUDWLRQRIWKHUHTXLUHG/&2E'* V LVDFFRPSOLVKHG7KLV
YHULILFDWLRQSURYLGHVDVVXUDQFHWKDWWKH/&2G'*LVFDSDEOHRI
VXSSO\LQJWKHRQVLWH&ODVV($&(OHFWULFDO3RZHU'LVWULEXWLRQ6\VWHP

,IRQH/&2G'*LVGLVFRYHUHGWREHLQRSHUDEOHZKHQSHUIRUPLQJ
WKHDGPLQLVWUDWLYHYHULILFDWLRQRIRSHUDELOLW\WKHQ&RQGLWLRQ'LVHQWHUHG
IRUWKDW'*,IWZR/&2G'*VDUHGLVFRYHUHGWREHLQRSHUDEOH
ZKHQSHUIRUPLQJWKHDGPLQLVWUDWLYHYHULILFDWLRQRIRSHUDELOLW\WKHQ
&RQGLWLRQ*LVHQWHUHG



%


7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKDQLQRSHUDEOH/&2
E'*LWLVQHFHVVDU\WRYHULI\WKHDYDLODELOLW\RIWKHUHTXLUHGRIIVLWH
FLUFXLWVRQDPRUHIUHTXHQWEDVLV6LQFHWKH5HTXLUHG$FWLRQRQO\
VSHFLILHVSHUIRUPDIDLOXUHRI65DFFHSWDQFHFULWHULDGRHVQRW
UHVXOWLQD5HTXLUHG$FWLRQEHLQJQRWPHW+RZHYHULIDFLUFXLWIDLOVWR
SDVV65LWLVLQRSHUDEOH8SRQRIIVLWHFLUFXLWLQRSHUDELOLW\
DGGLWLRQDO&RQGLWLRQVDQG5HTXLUHG$FWLRQVPXVWWKHQEHHQWHUHG


%

5HTXLUHG$FWLRQ%LVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDORVVRI
RIIVLWHSRZHUGXULQJWKHSHULRGWKDWD/&2E'*LVLQRSHUDEOHGRHV
QRWUHVXOWLQDFRPSOHWHORVVRIVDIHW\IXQFWLRQRIFULWLFDOV\VWHPV7KHVH
IHDWXUHVDUHGHVLJQHGZLWKUHGXQGDQWVDIHW\UHODWHGWUDLQV7KLVLQFOXGHV
PRWRUGULYHQDX[LOLDU\IHHGZDWHUSXPSV7KHWXUELQHGULYHQDX[LOLDU\
IHHGZDWHUSXPSLVUHTXLUHGWREHFRQVLGHUHGDUHGXQGDQWUHTXLUHG
IHDWXUHDQGWKHUHIRUHUHTXLUHGWREHGHWHUPLQHG23(5$%/(E\WKLV
5HTXLUHG$FWLRQ7KUHHLQGHSHQGHQW$):SXPSVDUHUHTXLUHGWRHQVXUH
WKHDYDLODELOLW\RIGHFD\KHDWUHPRYDOFDSDELOLW\IRUDOOHYHQWV
DFFRPSDQLHGE\DORVVRIRIIVLWHSRZHUDQGDVLQJOHIDLOXUH6\VWHP
GHVLJQLVVXFKWKDWWKHUHPDLQLQJ23(5$%/(PRWRUGULYHQDX[LOLDU\
IHHGZDWHUSXPSLVQRWE\LWVHOIFDSDEOHRISURYLGLQJRIWKHDX[LOLDU\
IHHGZDWHUIORZDVVXPHGLQWKHVDIHW\DQDO\VLV5HGXQGDQWUHTXLUHG
IHDWXUHIDLOXUHVFRQVLVWRILQRSHUDEOHIHDWXUHVDVVRFLDWHGZLWKDWUDLQ
UHGXQGDQWWRWKHWUDLQWKDWKDVDQLQRSHUDEOH/&2E'*

7KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ%LVLQWHQGHGWRDOORZWKH
RSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHGLQRSHUDELOLWLHV7KLV
&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKHQRUPDOWLPH]HUR
IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN,QWKLV5HTXLUHG$FWLRQ
WKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK

D
$QLQRSHUDEOH/&2E'*H[LVWVDQG
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$&6RXUFHV2SHUDWLQJ
%


$&7,216 FRQWLQXHG 

E

$UHTXLUHGIHDWXUHRQWKHRWKHUWUDLQ 7UDLQ$RU7UDLQ% LV
LQRSHUDEOH


,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRIWKLV&RQGLWLRQ RQH/&2E'*
LQRSHUDEOH DUHTXLUHGIHDWXUHVXEVHTXHQWO\EHFRPHVLQRSHUDEOHWKLV
&RPSOHWLRQ7LPHZRXOGEHJLQWREHWUDFNHG

'LVFRYHULQJRQHUHTXLUHG/&2E'*LQRSHUDEOHFRLQFLGHQWZLWKRQH
RUPRUHLQRSHUDEOHUHTXLUHGVXSSRUWRUVXSSRUWHGIHDWXUHVRUERWKWKDW
DUHDVVRFLDWHGZLWKWKH23(5$%/('*UHVXOWVLQVWDUWLQJWKH
&RPSOHWLRQ

7LPHIRUWKH5HTXLUHG$FWLRQ)RXUKRXUVIURPWKHGLVFRYHU\RIWKHVH
HYHQWVH[LVWLQJFRQFXUUHQWO\LV$FFHSWDEOHEHFDXVHLWPLQLPL]HVULVNZKLOH
DOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKHXQLWWRWUDQVLHQWV
DVVRFLDWHGZLWKVKXWGRZQ

,QWKLV&RQGLWLRQWKHUHPDLQLQJ23(5$%/('*VDQGRIIVLWHFLUFXLWVDUH
DGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ
6\VWHP7KXVRQDFRPSRQHQWEDVLVVLQJOHIDLOXUHSURWHFWLRQIRUWKH
UHTXLUHGIHDWXUH VIXQFWLRQPD\KDYHEHHQORVWKRZHYHUIXQFWLRQKDVQRW
EHHQORVW7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKH
23(5$%,/,7<RIWKHUHGXQGDQWFRXQWHUSDUWWRWKHLQRSHUDEOHUHTXLUHG
IHDWXUH$GGLWLRQDOO\WKHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKH
FDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPH
IRUUHSDLUVDQGWKHORZSUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG

%DQG%

5HTXLUHG$FWLRQ%SURYLGHVDQDOORZDQFHWRDYRLGXQQHFHVVDU\
WHVWLQJRI23(5$%/('* V ,ILWFDQEHGHWHUPLQHGWKDWWKHFDXVHRI
WKHLQRSHUDEOH'*GRHVQRWH[LVWRQWKH23(5$%/('*65
GRHVQRWKDYHWREHSHUIRUPHG,IWKHFDXVHRILQRSHUDELOLW\H[LVWVRQ
RWKHU'* V WKHRWKHU'* V ZRXOGEHGHFODUHGLQRSHUDEOHXSRQ
GLVFRYHU\DQG&RQGLWLRQ('DQGRU*RI/&2DVDSSOLFDEOHZRXOG
EHHQWHUHG2QFHWKHIDLOXUHLVUHSDLUHGWKHFRPPRQFDXVHIDLOXUHQR
ORQJHUH[LVWVDQG5HTXLUHG$FWLRQ%LVVDWLVILHG,IWKHFDXVHRIWKH
LQLWLDOLQRSHUDEOH'*FDQQRWEHFRQILUPHGQRWWRH[LVWRQWKHUHPDLQLQJ
'* V SHUIRUPDQFHRI65VXIILFHVWRSURYLGHDVVXUDQFHRI
FRQWLQXHG23(5$%,/,7<RIWKDW'*

,QWKHHYHQWWKHLQRSHUDEOH'*LVUHVWRUHGWR23(5$%/(VWDWXVSULRUWR
FRPSOHWLQJHLWKHU%RU%WKHSUREOHPLQYHVWLJDWLRQSURFHVVZLOO
FRQWLQXHWRHYDOXDWHWKHFRPPRQFDXVHSRVVLELOLW\7KLVFRQWLQXHG
HYDOXDWLRQKRZHYHULVQRORQJHUXQGHUWKHKRXUFRQVWUDLQWLPSRVHG
ZKLOHLQ&RQGLWLRQ%


0F*XLUH8QLWVDQG
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%


$&7,216 FRQWLQXHG 

7KHVH&RQGLWLRQVDUHQRWUHTXLUHGWREHHQWHUHGLIWKHLQRSHUDELOLW\RIWKH
'*LVGXHWRDQLQRSHUDEOHVXSSRUWV\VWHPDQLQGHSHQGHQWO\WHVWDEOH
FRPSRQHQWRUSUHSODQQHGWHVWLQJRUPDLQWHQDQFH,IUHTXLUHGWKHVH
5HTXLUHG$FWLRQVDUHWREHFRPSOHWHGUHJDUGOHVVRIZKHQWKHLQRSHUDEOH
'*LVUHVWRUHGWR23(5$%/(VWDWXV

$FFRUGLQJWR*HQHULF/HWWHU 5HI KRXUVLVUHDVRQDEOHWR
FRQILUPWKDWWKH23(5$%/('* V LVQRWDIIHFWHGE\WKHVDPHSUREOHP
DVWKHLQRSHUDEOH'*

%

,QRUGHUWRH[WHQGWKH&RPSOHWLRQ7LPHIRUDQLQRSHUDEOH'*IURP
KRXUVWRGD\VLWLVQHFHVVDU\WRYHULI\WKHDYDLODELOLW\RIWKH(636
ZLWKLQKRXURIHQWU\LQWR76/&2DQGHYHU\KRXUVWKHUHDIWHU
6LQFH5HTXLUHG$FWLRQ%RQO\VSHFLILHV³HYDOXDWH´GLVFRYHULQJWKH
(636XQDYDLODEOHGRHVQRWUHVXOWLQWKH5HTXLUHG$FWLRQEHLQJQRWPHW
LHWKHHYDOXDWLRQLVSHUIRUPHG +RZHYHURQGLVFRYHU\RIDQ
XQDYDLODEOH(636WKH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ%VWDUWV
WKHKRXUDQGRUKRXUFORFN

(636DYDLODELOLW\UHTXLUHVWKDW

 7KHORDGWHVWKDVEHHQSHUIRUPHGZLWKLQGD\VRIHQWU\LQWRWKH
H[WHQGHG&RPSOHWLRQ7LPH7KH5HTXLUHG$FWLRQHYDOXDWLRQLVPHWZLWK
DQDGPLQLVWUDWLYHYHULILFDWLRQRIWKLVSULRUWRWHVWLQJDQG

 (636IXHOWDQNOHYHOLVYHULILHGORFDOO\WREHKRXUVXSSO\DQG

 (636VXSSRUWLQJV\VWHPSDUDPHWHUVIRUVWDUWLQJDQGRSHUDWLQJDUH
YHULILHGWREHZLWKLQUHTXLUHGOLPLWVIRUIXQFWLRQDODYDLODELOLW\ HJEDWWHU\
VWDWHRIFKDUJH 

7KH(636LVQRWXVHGWRH[WHQGWKH&RPSOHWLRQ7LPHIRUPRUHWKDQRQH
LQRSHUDEOH'*DWDQ\RQHWLPH


%%

$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
&RQGLWLRQ%IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV
,QDFFRUGDQFHZLWK%UDQFK7HFKQLFDO3RVLWLRQ 5HI RSHUDWLRQ
PD\FRQWLQXHLQ&RQGLWLRQ%IRUDSHULRGWKDWVKRXOGQRWH[FHHGGD\V
SURYLGHGDVXSSOHPHQWDO$&SRZHUVRXUFHLVDYDLODEOH

,Q&RQGLWLRQ%WKHUHPDLQLQJ23(5$%/('*VDYDLODEOH(636DQG
RIIVLWHFLUFXLWVDUHDGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH
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%


$&7,216 FRQWLQXHG 

&ODVV('LVWULEXWLRQ6\VWHP7KHKRXUGD\&RPSOHWLRQ7LPHWDNHV
LQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVD
UHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZSUREDELOLW\RID'%$RFFXUULQJ
GXULQJWKLVSHULRG

,IWKH(636LVRUEHFRPHVXQDYDLODEOHZLWKDQLQRSHUDEOH/&2E
'*WKHQDFWLRQLVUHTXLUHGWRUHVWRUHWKH(636WRDYDLODEOHVWDWXVRUWR
UHVWRUHWKH'*WR23(5$%/(VWDWXVZLWKLQKRXUVIURPGLVFRYHU\RI
XQDYDLODEOH(636+RZHYHULIWKH(636XQDYDLODELOLW\RFFXUVDWRU
VRPHWLPHDIWHUKRXUVRIFRQWLQXRXV/&2E'*LQRSHUDELOLW\WKHQ
WKHUHPDLQLQJWLPHWRUHVWRUHWKH(636WRDYDLODEOHVWDWXVRUWRUHVWRUH
WKH'*WR23(5$%/(VWDWXVLVOLPLWHGWRKRXUV

7KHKRXUDQGKRXU&RPSOHWLRQ7LPHVDOORZIRUDQH[FHSWLRQWRWKH
QRUPDOWLPH]HURIRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN7KH
KRXU&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK


D$QLQRSHUDEOH'*H[LVWVDQG

E(636LVXQDYDLODEOH

7KHKRXU&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDW


D$QLQRSHUDEOH'*H[LVWVIRUKRXUVDQG

E(636LVXQDYDLODEOH

7KHUHIRUHZKHQRQH/&2E'*LVLQRSHUDEOHGXHWRHLWKHU
SUHSODQQHGPDLQWHQDQFH SUHYHQWLYHRUFRUUHFWLYH RUXQSODQQHG
FRUUHFWLYHPDLQWHQDQFHZRUNWKH&RPSOHWLRQ7LPHFDQEHH[WHQGHGIURP
KRXUVWRGD\VLI(636LVYHULILHGDYDLODEOHIRUEDFNXSRSHUDWLRQ

7KHVHFRQGIRXUWK&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ%%
HVWDEOLVKHVDOLPLWRQWKHPD[LPXPWLPHDOORZHGIRUDQ\FRPELQDWLRQRI
UHTXLUHG$&SRZHUVRXUFHVWREHLQRSHUDEOHGXULQJDQ\VLQJOHFRQWLJXRXV
RFFXUUHQFHRIIDLOLQJWRPHHWWKH/&2/&2DRU/&2E,I
&RQGLWLRQ%LVHQWHUHGZKLOHIRULQVWDQFHDQD/&2DRIIVLWHFLUFXLW
LVLQRSHUDEOHDQGWKDWFLUFXLWLVVXEVHTXHQWO\UHVWRUHG23(5$%/(WKH
/&2PD\DOUHDG\KDYHEHHQQRWPHWIRUXSWRKRXUV7KLVFRXOGOHDG
WRDWRWDORIKRXUVGD\VVLQFHLQLWLDOIDLOXUHWRPHHWWKH/&2/&2
DRU/&2EWRUHVWRUHWKH'*$WWKLVWLPHDQD/&2D
RIIVLWHFLUFXLWFRXOGDJDLQEHFRPHLQRSHUDEOHWKH'*UHVWRUHG
23(5$%/(DQGDQDGGLWLRQDOKRXUV IRUDWRWDORIGD\V DOORZHG
SULRUWRFRPSOHWHUHVWRUDWLRQRIWKH/&2/&2DDQG/&2E
7KHGD\&RPSOHWLRQ7LPHSURYLGHVDOLPLWRQWLPHDOORZHGLQD
VSHFLILHGFRQGLWLRQDIWHUGLVFRYHU\RIIDLOXUHWRPHHWWKH/&2/&2D
RU/&2E7KLVOLPLWLVFRQVLGHUHGUHDVRQDEOHIRUVLWXDWLRQVLQZKLFK
&RQGLWLRQV$DQG%DUHHQWHUHGFRQFXUUHQWO\7KH$1'FRQQHFWRU
EHWZHHQWKHKRXUGD\DQGGD\&RPSOHWLRQ7LPHVPHDQVWKDW
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$&7,216 FRQWLQXHG 

ERWK&RPSOHWLRQ7LPHVDSSO\VLPXOWDQHRXVO\DQGWKHPRUHUHVWULFWLYH
&RPSOHWLRQ7LPHPXVWEHPHW

$VLQ5HTXLUHG$FWLRQ%WKH&RPSOHWLRQ7LPHDOORZVIRUDQH[FHSWLRQ
WRWKHQRUPDOWLPH]HURIRUEHJLQQLQJWKHDOORZHGWLPHFORFN7KLVZLOO
UHVXOWLQHVWDEOLVKLQJWKHWLPH]HURDWWKHWLPHWKDWWKH/&2/&2D
RU/&2EZDVLQLWLDOO\QRWPHWLQVWHDGRIDWWKHWLPH&RQGLWLRQ%
ZDVHQWHUHG

&

&RQGLWLRQ&DGGUHVVHVWKHLQRSHUDELOLW\RIWKH/&2FTXDOLILHG
RIIVLWHFLUFXLW V EHWZHHQWKHRIIVLWHWUDQVPLVVLRQQHWZRUNDQGWKH
RSSRVLWHXQLW¶V2QVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHPZKHQWKH/&2
FTXDOLILHGRIIVLWHFLUFXLW V LVQHFHVVDU\WRVXSSO\SRZHUWRWKH
VKDUHGV\VWHPV,I&RQGLWLRQ&LVHQWHUHGFRQFXUUHQWO\ZLWKWKH
LQRSHUDELOLW\RI/&2G'* V WKH127(UHTXLUHVWKHOLFHQVHG
RSHUDWRUWRHYDOXDWHLIWKH76³'LVWULEXWLRQ6\VWHPV±2SHUDWLQJ´
UHTXLUHPHQWWKDW³23(5$%/($&HOHFWULFDOSRZHUGLVWULEXWLRQ
VXEV\VWHPVUHTXLUHWKHDVVRFLDWHGEXVHVORDGFHQWHUVPRWRUFRQWURO
FHQWHUVDQGGLVWULEXWLRQSDQHOVWREHHQHUJL]HGWRWKHLUSURSHUYROWDJHV´
FRQWLQXHVWREHPHW,QWKHFDVHZKHUHWKHLQRSHUDEOH/&2F
TXDOLILHGRIIVLWHFLUFXLWDQGLQRSHUDEOH/&2G'*DUHDVVRFLDWHG
ZLWKWKHVDPHWUDLQWKHUHLVQRORQJHUDVVXUDQFHWKDWWUDLQRI³'LVWULEXWLRQ
6\VWHPV±2SHUDWLQJ´FDQEHHQHUJL]HGWRWKHSURSHUYROWDJHDQG
WKHUHIRUH76&RQGLWLRQ$PXVWEHHQWHUHG

7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKRQHUHTXLUHG/&2
FRIIVLWHFLUFXLWLQRSHUDEOHLWLVQHFHVVDU\WRYHULI\WKH
23(5$%,/,7<RIWKHUHPDLQLQJUHTXLUHGRIIVLWHFLUFXLWVRQDPRUH
IUHTXHQWEDVLV6LQFHWKH5HTXLUHG$FWLRQRQO\VSHFLILHV³SHUIRUP´D
IDLOXUHRI65DFFHSWDQFHFULWHULDGRHVQRWUHVXOWLQD5HTXLUHG
$FWLRQQRWPHW+RZHYHULIDVHFRQGUHTXLUHGFLUFXLWIDLOV65WKH
VHFRQGRIIVLWHFLUFXLWLVLQRSHUDEOHDQG&RQGLWLRQ$DQG(DVDSSOLFDEOH
IRUWKHWZRRIIVLWHFLUFXLWVLQRSHUDEOHLVHQWHUHG

&

5HTXLUHG$FWLRQ&ZKLFKRQO\DSSOLHVLIWKHWUDLQFDQQRWEHSRZHUHG
IURPDQRIIVLWHVRXUFHLVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDQHYHQW
FRLQFLGHQWZLWKDVLQJOHIDLOXUHRIWKHDVVRFLDWHG'*ZLOOQRWUHVXOWLQD
FRPSOHWHORVVRIVDIHW\IXQFWLRQIRUWKH16:6&5$96&5$&:6RUWKH
$%)9(67KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ&LVLQWHQGHGWR
DOORZWKHRSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHG
LQRSHUDELOLWLHV7KLV&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKH
QRUPDO³WLPH]HUR´IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPH³FORFN´,QWKLV
5HTXLUHG$FWLRQWKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK

0F*XLUH8QLWVDQG

%

5HYLVLRQ1R



%$6(6
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$&7,216 FRQWLQXHG 

D

E

7KHWUDLQKDVQRRIIVLWHSRZHUVXSSO\LQJLWVORDGVDQG
16:6&5$96&5$&:6RU$%)9(6RQWKHRWKHUWUDLQWKDWKDV
RIIVLWHSRZHULVLQRSHUDEOH


,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRI&RQGLWLRQ& RQHUHTXLUHG/&2
FRIIVLWHFLUFXLWLQRSHUDEOH DWUDLQRI16:6&5$96&5$&:6RU
$%)9(6EHFRPHVLQRSHUDEOHWKLV&RPSOHWLRQ7LPHEHJLQVWREH
WUDFNHG

'LVFRYHULQJQRRIIVLWHSRZHUWRRQHWUDLQRIWKHRQVLWH&ODVV((OHFWULFDO
3RZHU'LVWULEXWLRQ6\VWHPFRLQFLGHQWZLWKRQHWUDLQRI16:6&5$96
&5$&:6RU$%)9(6WKDWLVDVVRFLDWHGZLWKWKHRWKHUWUDLQWKDWKDV
RIIVLWHSRZHUUHVXOWVLQVWDUWLQJWKH&RPSOHWLRQ7LPHIRUWKH5HTXLUHG
$FWLRQ7ZHQW\IRXUKRXUVLVDFFHSWDEOHEHFDXVHLWPLQLPL]HVULVNZKLOH
DOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKHXQLWWRWUDQVLHQWV
DVVRFLDWHGZLWKVKXWGRZQ

7KHUHPDLQLQJ23(5$%/(RIIVLWHFLUFXLWVDQG'*VDUHDGHTXDWHWR
VXSSO\HOHFWULFDOSRZHUWR7UDLQ$DQG7UDLQ%RIWKHRQVLWH&ODVV(
'LVWULEXWLRQ6\VWHP7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKH
FRPSRQHQW23(5$%,/,7<RIWKHUHGXQGDQWFRXQWHUSDUWWRWKHLQRSHUDEOH
16:6&5$96&5$&:6RU$%)9(6$GGLWLRQDOO\WKHKRXU
&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RIWKH
UHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZ
SUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG

&

&RQVLVWHQWZLWKWKHWLPHSURYLGHGLQ$&7,21$RSHUDWLRQPD\FRQWLQXH
LQ&RQGLWLRQ&IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV:LWKRQH
UHTXLUHG/&2FRIIVLWHFLUFXLWLQRSHUDEOHWKHUHOLDELOLW\RIWKHRIIVLWH
V\VWHPLVGHJUDGHGDQGWKHSRWHQWLDOIRUDORVVRIRIIVLWHSRZHULV
LQFUHDVHGZLWKDWWHQGDQWSRWHQWLDOIRUDFKDOOHQJHWRWKHXQLWVDIHW\
V\VWHPV,QWKLV&RQGLWLRQKRZHYHUWKHUHPDLQLQJ23(5$%/(RIIVLWH
FLUFXLWVDQG'*VDUHDGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH
&ODVV('LVWULEXWLRQ6\VWHP

,IWKH/&2FUHTXLUHGRIIVLWHFLUFXLWFDQQRWEHUHVWRUHGWR
23(5$%/(VWDWXVZLWKLQKRXUVWKHQ&RQGLWLRQ,PXVWEHHQWHUHG
LPPHGLDWHO\

'

&RQGLWLRQ'DGGUHVVHVWKHLQRSHUDELOLW\RIWKH/&2G'* V DOLJQHG
WRWKHRSSRVLWHXQLW2QVLWH(VVHQWLDO$X[LOLDU\3RZHU6\VWHPWKDWLV
VXSSO\LQJSRZHUWRDWUDLQRIVKDUHGV\VWHPV,I&RQGLWLRQ'LVHQWHUHG
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%


$&7,216 FRQWLQXHG 

FRQFXUUHQWO\ZLWKWKHLQRSHUDELOLW\RI/&2FTXDOLILHGRIIVLWHFLUFXLW
WKH127(UHTXLUHVWKHOLFHQVHGRSHUDWRUWRHYDOXDWHLIWKH76
³'LVWULEXWLRQ6\VWHPV±2SHUDWLQJ´UHTXLUHPHQWWKDW³23(5$%/($&
HOHFWULFDOSRZHUGLVWULEXWLRQVXEV\VWHPVUHTXLUHWKHDVVRFLDWHGEXVHV
ORDGFHQWHUVPRWRUFRQWUROFHQWHUVDQGGLVWULEXWLRQSDQHOVWREH
HQHUJL]HGWRWKHLUSURSHUYROWDJHV´FRQWLQXHVWREHPHW,QWKHFDVH
ZKHUHWKHLQRSHUDEOH/&2G'*DQGLQRSHUDEOH/&2F
TXDOLILHGRIIVLWHFLUFXLWDUHDVVRFLDWHGZLWKWKHVDPHWUDLQWKHUHLVQR
ORQJHUDVVXUDQFHWKDWWUDLQRI³'LVWULEXWLRQ6\VWHPV±2SHUDWLQJ´FDQEH
HQHUJL]HGWRWKHSURSHUYROWDJHDQGWKHUHIRUH76&RQGLWLRQ$PXVW
EHHQWHUHG

,WLVUHTXLUHGWRDGPLQLVWUDWLYHO\YHULI\WKH&2EVDIHW\UHODWHG'*V
23(5$%/(ZLWKLQRQHKRXUDQGWRFRQWLQXHWKLVDFWLRQRQFHSHUKRXUV
WKHUHDIWHUXQWLOUHVWRUDWLRQRIWKHUHTXLUHG/&2G'*LV
DFFRPSOLVKHG7KLVYHULILFDWLRQSURYLGHVDVVXUDQFHWKDWWKH/&2E
VDIHW\UHODWHG'*VLVFDSDEOHRIVXSSO\LQJWKHRQVLWH&ODVV($&
(OHFWLFDO3RZHU'LVWULEXWLRQ6\VWHP

,IRQH/&2E'*LVGLVFRYHUHGWREHLQRSHUDEOHZKHQSHUIRUPLQJ
WKHDGPLQLVWUDWLYHYHULILFDWLRQRIRSHUDELOLW\WKHQ&RQGLWLRQ%LVHQWHUHG
IRUWKDW'*,IWZR/&2E'*VDUHGLVFRYHUHGWREHLQRSHUDEOHRU
WKH/&2E'*WKDWSURYLGHVSRZHUWRWKH16:6&5$96
&5$&:6DQG$%)9(6LQRSHUDEOHZKHQSHUIRUPLQJWKHDGPLQLVWUDWLYH
YHULILFDWLRQRIRSHUDELOLW\WKHQ&RQGLWLRQ*LVHQWHUHG

'

7RHQVXUHDKLJKO\UHOLDEOHSRZHUVRXUFHUHPDLQVZLWKRQHUHTXLUHG/&2
G'*LQRSHUDEOHLWLVQHFHVVDU\WRYHULI\WKH23(5$%,/,7<RIWKH
UHTXLUHGRIIVLWHFLUFXLWVRQDPRUHIUHTXHQWEDVLV6LQFHWKH5HTXLUHG
$FWLRQRQO\VSHFLILHV³SHUIRUP´DIDLOXUHRI65DFFHSWDQFHFULWHULD
GRHVQRWUHVXOWLQD5HTXLUHG$FWLRQQRWPHW+RZHYHULIDFLUFXLWIDLOVWR
SDVV65LWLVLQRSHUDEOH8SRQRIIVLWHFLUFXLWLQRSHUDELOLW\
DGGLWLRQDO&RQGLWLRQVDQG5HTXLUHG$FWLRQVPXVWWKHQEHHQWHUHG

'

5HTXLUHG$FWLRQ'LVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDORVVRIRIIVLWH
SRZHUGXULQJWKHSHULRGRQHUHTXLUHG/&2G'*LVLQRSHUDEOH
GRHVQRWUHVXOWLQDFRPSOHWHORVVRIVDIHW\IXQFWLRQIRUWKH16:6
&5$96&5$&:6RUWKH$%)9(67KH&RPSOHWLRQ7LPHLVLQWHQGHGWR
DOORZWKHRSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHG
LQRSHUDELOLWLHV7KLV&RPSOHWLRQ7LPHDOVRDOORZVIRUH[FHSWLRQWRWKH
QRUPDO³WLPH]HUR´IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPH³FORFN´,QWKLV
5HTXLUHG$FWLRQWKH&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK
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$&7,216 FRQWLQXHG 

D

E

$QLQRSHUDEOH/&2G'*H[LVWVDQG
16:6&5$96&5$&:6RU$%)9(6RQWKHRWKHUWUDLQWKDWKDV
HPHUJHQF\SRZHULVLQRSHUDEOH


,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRIWKLV&RQGLWLRQ WKH/&2G'*
LQRSHUDEOH DWUDLQRI16:6&5$96&5$&:6RU$%)9(6EHFRPHV
LQRSHUDEOHWKLV&RPSOHWLRQ7LPHEHJLQVWREHWUDFNHG

'LVFRYHULQJWKH/&2G'*LQRSHUDEOHFRLQFLGHQWZLWKRQHWUDLQRI
16:6&5$96&5$&:6RU$%)9(6WKDWLVDVVRFLDWHGZLWKWKHRWKHU
WUDLQWKDWKDVHPHUJHQF\SRZHUUHVXOWVLQVWDUWLQJWKH&RPSOHWLRQ7LPH
IRUWKH5HTXLUHG$FWLRQ)RXUKRXUVIURPWKHGLVFRYHU\RIWKHVHHYHQWV
H[LVWLQJFRQFXUUHQWO\LVDFFHSWDEOHEHFDXVHLWPLQLPL]HVULVNZKLOH
DOORZLQJWLPHIRUUHVWRUDWLRQEHIRUHVXEMHFWLQJWKHXQLWWRWUDQVLHQWV
DVVRFLDWHGZLWKVKXWGRZQ

,QWKLV&RQGLWLRQWKHUHPDLQLQJ23(5$%/('*VDQGRIIVLWHFLUFXLWVDUH
DGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKHRQVLWH&ODVV('LVWULEXWLRQ
6\VWHP7KXVRQDFRPSRQHQWEDVLVVLQJOHIDLOXUHSURWHFWLRQIRUWKH
16:6&5$96&5$&:6RU$%)9(6PD\KDYHEHHQORVWKRZHYHU
IXQFWLRQKDVQRWEHHQORVW7KHIRXUKRXU&RPSOHWLRQ7LPHDOVRWDNHV
LQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RIWKHUHPDLQLQJ16:6&5$96
&5$&:6DQG$%)9(6WUDLQDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZ
SUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG

'DQG'

5HTXLUHG$FWLRQ'SURYLGHVDQDOORZDQFHWRDYRLGXQQHFHVVDU\
WHVWLQJRI23(5$%/('*V,ILWFDQEHGHWHUPLQHGWKDWWKHFDXVHRIWKH
LQRSHUDEOH'*GRHVQRWH[LVWRQWKH23(5$%/('* V 65GRHV
QRWKDYHWREHSHUIRUPHG,IWKHFDXVHRILQRSHUDELOLW\H[LVWVRQRWKHU
'* V WKHRWKHU'* V ZRXOGEHGHFODUHGLQRSHUDEOHXSRQGLVFRYHU\DQG
&RQGLWLRQ%DQG,RI/&2DVDSSOLFDEOHZRXOGEHHQWHUHG2QFH
WKHIDLOXUHLVUHSDLUHGWKHFRPPRQFDXVHIDLOXUHQRORQJHUH[LVWVDQG
5HTXLUHG$FWLRQ'LVVDWLVILHG,IWKHFDXVHRIWKHLQLWLDOLQRSHUDEOH
'*FDQQRWEHFRQILUPHGQRWWRH[LVWRQWKHUHPDLQLQJ'* V 
SHUIRUPDQFHRI65VXIILFHVWRSURYLGHDVVXUDQFHRIFRQWLQXHG
23(5$%,/,7<RIWKH'* V 

,QWKHHYHQWWKHLQRSHUDEOH'*LVUHVWRUHGWR23(5$%/(VWDWXVSULRUWR
FRPSOHWLQJHLWKHU'RU'WKHSUREOHPLQYHVWLJDWLRQSURFHVVZLOO
FRQWLQXHWRHYDOXDWHWKHFRPPRQFDXVHSRVVLELOLW\7KLVFRQWLQXHG
HYDOXDWLRQKRZHYHULVQRORQJHUXQGHUWKHKRXUFRQVWUDLQWLPSRVHG
ZKLOHLQ&RQGLWLRQ'
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$FFRUGLQJWR*HQHULF/HWWHU 5HI KRXUVLVUHDVRQDEOHWR
FRQILUPWKDWWKH23(5$%/('* V LVQRWDIIHFWHGE\WKHVDPHSUREOHP
DVWKHLQRSHUDEOH'*

'DQG'

,Q&RQGLWLRQ'WKHUHPDLQLQJ23(5$%/('*VDQGRIIVLWHSRZHUFLUFXLWV
DUHDGHTXDWHWRVXSSO\HOHFWULFDOSRZHUWRWKH&ODVV('LVWULEXWLRQ
6\VWHP

,IWKH/&2G'*FDQQRWEHUHVWRUHGWR23(5$%/(VWDWXVZLWKLQ
KRXUVRUWKH16:6&5$96&5$&:6DQG$%)9(6FRPSRQHQWV
VXSSRUWHGE\WKHLQRSHUDEOH/&2G'*FDQQRWEHUHDOLJQHGWREH
VXSSOLHGE\DQ23(5$%/('*ZLWKLQKRXUVWKHQ&RQGLWLRQ,LV
HQWHUHG

7KHKRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKHFDSDFLW\DQG
FDSDELOLW\RIWKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQG
WKHORZSUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG

&(DQG&(

&RQGLWLRQ(LVHQWHUHGZKHQERWKRIIVLWHFLUFXLWVUHTXLUHGE\/&2D
DUHLQRSHUDEOHRUZKHQWKHRIIVLWHFLUFXLWUHTXLUHGE\/&2FDQG
RQHRIIVLWHFLUFXLWUHTXLUHGE\/&2DDUHFRQFXUUHQWO\LQRSHUDEOHLI
WKH/&2DRIIVLWHFLUFXLWLVFUHGLWHGZLWKSURYLGLQJSRZHUWRWKH
16:6&5$96&5$&:6DQG$%)9(6&RQGLWLRQ(LVDOVRHQWHUHG
ZKHQWZRRIIVLWHFLUFXLWVUHTXLUHGE\/&2FDUHLQRSHUDEOH

5HTXLUHG$FWLRQ&(ZKLFKDSSOLHVZKHQWZRRIIVLWHFLUFXLWVDUH
LQRSHUDEOHLVLQWHQGHGWRSURYLGHDVVXUDQFHWKDWDQHYHQWZLWKD
FRLQFLGHQWVLQJOHIDLOXUHZLOOQRWUHVXOWLQDFRPSOHWHORVVRIUHGXQGDQW
UHTXLUHGVDIHW\IXQFWLRQV7KH&RPSOHWLRQ7LPHIRUWKLVIDLOXUHRI
UHGXQGDQWUHTXLUHGIHDWXUHVLVUHGXFHGWRKRXUVIURPWKDWDOORZHGIRU
RQHWUDLQZLWKRXWRIIVLWHSRZHU 5HTXLUHG$FWLRQ$ 7KHUDWLRQDOHIRU
WKHUHGXFWLRQWRKRXUVLVWKDW5HJXODWRU\*XLGH 5HI DOORZVD
&RPSOHWLRQ7LPHRIKRXUVIRUWZRUHTXLUHGRIIVLWHFLUFXLWVLQRSHUDEOH

EDVHGXSRQWKHDVVXPSWLRQWKDWWZRFRPSOHWHVDIHW\WUDLQVDUH
23(5$%/(:KHQDFRQFXUUHQWUHGXQGDQWUHTXLUHGIHDWXUHIDLOXUH

H[LVWVWKLVDVVXPSWLRQLVQRWWKHFDVHDQGDVKRUWHU&RPSOHWLRQ7LPHRI
KRXUVLVDSSURSULDWH7KHVHIHDWXUHVDUHSRZHUHGIURPUHGXQGDQW$&
VDIHW\WUDLQV7KLVLQFOXGHVPRWRUGULYHQDX[LOLDU\IHHGZDWHUSXPSV
6LQJOHWUDLQIHDWXUHVVXFKDVWXUELQHGULYHQDX[LOLDU\SXPSVDUHQRW
LQFOXGHGLQWKHOLVW

7KH&RPSOHWLRQ7LPHIRU5HTXLUHG$FWLRQ&(LVLQWHQGHGWRDOORZWKH
RSHUDWRUWLPHWRHYDOXDWHDQGUHSDLUDQ\GLVFRYHUHGLQRSHUDELOLWLHV7KLV
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&RPSOHWLRQ7LPHDOVRDOORZVIRUDQH[FHSWLRQWRWKHQRUPDOWLPH]HUR
IRUEHJLQQLQJWKHDOORZHGRXWDJHWLPHFORFN,QWKLV5HTXLUHG$FWLRQWKH
&RPSOHWLRQ7LPHRQO\EHJLQVRQGLVFRYHU\WKDWERWK

D
$OOUHTXLUHGRIIVLWHFLUFXLWVDUHLQRSHUDEOHDQG

E
$UHTXLUHGIHDWXUHLVLQRSHUDEOH

,IDWDQ\WLPHGXULQJWKHH[LVWHQFHRI&RQGLWLRQ&( WZR/&2D
RIIVLWHFLUFXLWVLQRSHUDEOHRURQH/&2DRIIVLWHFLUFXLWWKDWSURYLGHV
SRZHUWRWKH16:6&5$96&5$&:6DQG$%)9(6LQRSHUDEOHDQGWKH
UHTXLUHG/&2FRIIVLWHFLUFXLWLQRSHUDEOHRUWZRRIIVLWHFLUFXLWV
UHTXLUHGE\/&2FLQRSHUDEOH DUHTXLUHGIHDWXUHEHFRPHV
LQRSHUDEOHWKLV&RPSOHWLRQ7LPHEHJLQVWREHWUDFNHG

$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
&RQGLWLRQ&(IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV7KLVOHYHORI
GHJUDGDWLRQPHDQVWKDWWKHRIIVLWHHOHFWULFDOSRZHUV\VWHPGRHVQRWKDYH
WKHFDSDELOLW\WRHIIHFWDVDIHVKXWGRZQDQGWRPLWLJDWHWKHHIIHFWVRIDQ
DFFLGHQWKRZHYHUWKHRQVLWH$&VRXUFHVKDYHQRWEHHQGHJUDGHG7KLV
OHYHORIGHJUDGDWLRQJHQHUDOO\FRUUHVSRQGVWRDWRWDOORVVRIWKH
LPPHGLDWHO\DFFHVVLEOHRIIVLWHSRZHUVRXUFHV

%HFDXVHRIWKHQRUPDOO\KLJKDYDLODELOLW\RIWKHRIIVLWHVRXUFHVWKLVOHYHO
RIGHJUDGDWLRQPD\DSSHDUWREHPRUHVHYHUHWKDQRWKHUFRPELQDWLRQVRI
WZR$&VRXUFHVLQRSHUDEOHWKDWLQYROYHRQHRUPRUH'*VLQRSHUDEOH

+RZHYHUWZRIDFWRUVWHQGWRGHFUHDVHWKHVHYHULW\RIWKLVOHYHORI
GHJUDGDWLRQ

D
7KHFRQILJXUDWLRQRIWKHUHGXQGDQW$&HOHFWULFDOSRZHUV\VWHPWKDW
UHPDLQVDYDLODEOHLVQRWVXVFHSWLEOHWRDVLQJOHEXVRUVZLWFKLQJ
IDLOXUHDQG

E
7KHWLPHUHTXLUHGWRGHWHFWDQGUHVWRUHDQXQDYDLODEOHRIIVLWHSRZHU
VRXUFHLVJHQHUDOO\PXFKOHVVWKDQWKDWUHTXLUHGWRGHWHFWDQG
UHVWRUHDQXQDYDLODEOHRQVLWH$&VRXUFH

:LWKERWKRIWKHUHTXLUHGRIIVLWHFLUFXLWVLQRSHUDEOHVXIILFLHQWRQVLWH$&
VRXUFHVDUHDYDLODEOHWRPDLQWDLQWKHXQLWLQDVDIHVKXWGRZQFRQGLWLRQLQ
WKHHYHQWRID'%$RUWUDQVLHQW,QIDFWDVLPXOWDQHRXVORVVRIRIIVLWH$&
VRXUFHVD/2&$DQGDZRUVWFDVHVLQJOHIDLOXUHZHUHSRVWXODWHGDVD
SDUWRIWKHGHVLJQEDVLVLQWKHVDIHW\DQDO\VLV7KXVWKHKRXU
&RPSOHWLRQ7LPHSURYLGHVDSHULRGRIWLPHWRHIIHFWUHVWRUDWLRQRIRQHRI
WKHRIIVLWHFLUFXLWVFRPPHQVXUDWHZLWKWKHLPSRUWDQFHRIPDLQWDLQLQJDQ
$&HOHFWULFDOSRZHUV\VWHPFDSDEOHRIPHHWLQJLWVGHVLJQFULWHULD
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%


$&7,216 FRQWLQXHG 

$FFRUGLQJWR5HIHUHQFHZLWKWKHDYDLODEOHRIIVLWH$&VRXUFHVWZROHVV
WKDQUHTXLUHGE\WKH/&2RSHUDWLRQPD\FRQWLQXHIRUKRXUV,IWZR
RIIVLWHVRXUFHVDUHUHVWRUHGZLWKLQKRXUVXQUHVWULFWHGRSHUDWLRQPD\
FRQWLQXH,IRQO\RQHRIIVLWHVRXUFHLVUHVWRUHGZLWKLQKRXUVSRZHU
RSHUDWLRQFRQWLQXHVLQDFFRUGDQFHZLWK&RQGLWLRQ$RU&DVDSSOLFDEOH

')DQG')

3XUVXDQWWR/&2WKH'LVWULEXWLRQ6\VWHP$&7,216ZRXOGQRWEH
HQWHUHGHYHQLIDOO$&VRXUFHVWRLWZHUHLQRSHUDEOHUHVXOWLQJLQGH
HQHUJL]DWLRQ7KHUHIRUHWKH5HTXLUHG$FWLRQVRI&RQGLWLRQ')DUH
PRGLILHGE\D1RWHWRLQGLFDWHWKDWZKHQ&RQGLWLRQ')LVHQWHUHGZLWKQR
$&VRXUFHWRDQ\WUDLQWKH&RQGLWLRQVDQG5HTXLUHG$FWLRQVIRU
/&2'LVWULEXWLRQ6\VWHPV²2SHUDWLQJPXVWEHLPPHGLDWHO\
HQWHUHG7KLVDOORZV&RQGLWLRQ')WRSURYLGHUHTXLUHPHQWVIRUWKHORVVRI
RQHRIIVLWHFLUFXLWDQGRQH'*ZLWKRXWUHJDUGWRZKHWKHUDWUDLQLVGH
HQHUJL]HG/&2SURYLGHVWKHDSSURSULDWHUHVWULFWLRQVIRUDGH
HQHUJL]HGWUDLQ

$FFRUGLQJWR5HJXODWRU\*XLGH 5HI RSHUDWLRQPD\FRQWLQXHLQ
&RQGLWLRQ')IRUDSHULRGWKDWVKRXOGQRWH[FHHGKRXUV

,Q&RQGLWLRQ')LQGLYLGXDOUHGXQGDQF\LVORVWLQERWKWKHRIIVLWHHOHFWULFDO
SRZHUV\VWHPDQGWKHRQVLWH$&HOHFWULFDOSRZHUV\VWHP6LQFHSRZHU
V\VWHPUHGXQGDQF\LVSURYLGHGE\WZRGLYHUVHVRXUFHVRISRZHU
KRZHYHUWKHUHOLDELOLW\RIWKHSRZHUV\VWHPVLQWKLV&RQGLWLRQPD\DSSHDU
KLJKHUWKDQWKDWLQ&RQGLWLRQ&( ORVVRIERWKWZRUHTXLUHGRIIVLWH
FLUFXLWV 7KLVGLIIHUHQFHLQUHOLDELOLW\LVRIIVHWE\WKHVXVFHSWLELOLW\RIWKLV
SRZHUV\VWHPFRQILJXUDWLRQWRDVLQJOHEXVRUVZLWFKLQJIDLOXUH7KH
KRXU&RPSOHWLRQ7LPHWDNHVLQWRDFFRXQWWKHFDSDFLW\DQGFDSDELOLW\RI
WKHUHPDLQLQJ$&VRXUFHVDUHDVRQDEOHWLPHIRUUHSDLUVDQGWKHORZ
SUREDELOLW\RID'%$RFFXUULQJGXULQJWKLVSHULRG


(*


:LWK7UDLQ$DQG7UDLQ%'*VWZR/&2E'*VLQRSHUDEOHWKHUHDUH
QRUHPDLQLQJVWDQGE\$&VRXUFHVWRSURYLGHSRZHUWRPRVWRIWKH(6)
V\VWHPV:LWKRQH/&2G'*LQRSHUDEOHDQGWKH/&2E'*
WKDWSURYLGHVSRZHUWRWKH16:6&5$96&5$&:6DQG$%)9(6
LQRSHUDEOHRUZLWKWZR'*VUHTXLUHGE\/&2GLQRSHUDEOHWKHUH
DUHQRUHPDLQLQJVWDQGE\$&VRXUFHVWRWKH16:6&5$96&5$&:6
DQG$%)9(67KXVZLWKDQDVVXPHGORVVRIRIIVLWHHOHFWULFDOSRZHU
LQVXIILFLHQWVWDQGE\$&VRXUFHVDUHDYDLODEOHWRSRZHUWKHPLQLPXP
UHTXLUHG(6)IXQFWLRQV6LQFHWKHRIIVLWHHOHFWULFDOSRZHUV\VWHPLVWKH
RQO\VRXUFHRI$&SRZHUIRUWKLVOHYHORIGHJUDGDWLRQWKHULVNDVVRFLDWHG
ZLWKFRQWLQXHGRSHUDWLRQIRUDYHU\VKRUWWLPHFRXOGEHOHVVWKDQWKDW
DVVRFLDWHGZLWKDQLPPHGLDWHFRQWUROOHGVKXWGRZQ WKHLPPHGLDWH
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VKXWGRZQFRXOGFDXVHJULGLQVWDELOLW\ZKLFKFRXOGUHVXOWLQDWRWDOORVVRI
$&SRZHU 6LQFHDQ\LQDGYHUWHQWJHQHUDWRUWULSFRXOGDOVRUHVXOWLQD
WRWDOORVVRIRIIVLWH$&SRZHUKRZHYHUWKHWLPHDOORZHGIRUFRQWLQXHG
RSHUDWLRQLVVHYHUHO\UHVWULFWHG7KHLQWHQWKHUHLVWRDYRLGWKHULVN
DVVRFLDWHGZLWKDQLPPHGLDWHFRQWUROOHGVKXWGRZQDQGWRPLQLPL]HWKH
ULVNDVVRFLDWHGZLWKWKLVOHYHORIGHJUDGDWLRQ

$FFRUGLQJWR5HIHUHQFHZLWKERWK/&2E'*VLQRSHUDEOHRUZLWK
WKH/&2E'*WKDWSURYLGHVSRZHUWRWKH16:6&5$96
&5$&:6DQG$%)9(6DQGWKH/&2G'*LQRSHUDEOHRUZLWKWZR
'*VUHTXLUHGE\/&2GLQRSHUDEOHRSHUDWLRQPD\FRQWLQXHIRUD
SHULRGWKDWVKRXOGQRWH[FHHGKRXUV

)+

7KHVHTXHQFHU V LVDQHVVHQWLDOVXSSRUWV\VWHPWRERWKWKHRIIVLWHFLUFXLW
DQGWKH'*DVVRFLDWHGZLWKDJLYHQ(6)EXV)XUWKHUPRUHWKH
VHTXHQFHULVRQWKHSULPDU\VXFFHVVSDWKIRUPRVWPDMRU$&HOHFWULFDOO\
SRZHUHGVDIHW\V\VWHPVSRZHUHGIURPWKHDVVRFLDWHG(6)EXV
7KHUHIRUHORVVRIDQ(6)EXVVHTXHQFHUDIIHFWVHYHU\PDMRU(6)V\VWHP
LQWKHWUDLQ7KHKRXU&RPSOHWLRQ7LPHSURYLGHVDSHULRGRIWLPHWR
FRUUHFWWKHSUREOHPFRPPHQVXUDWHZLWKWKHLPSRUWDQFHRIPDLQWDLQLQJ
VHTXHQFHU23(5$%,/,7<7KLVWLPHSHULRGDOVRHQVXUHVWKDWWKH
SUREDELOLW\RIDQDFFLGHQW UHTXLULQJVHTXHQFHU23(5$%,/,7< RFFXUULQJ
GXULQJSHULRGVZKHQWKHVHTXHQFHULVLQRSHUDEOHLVPLQLPDO

*,DQG*,

,IWKHLQRSHUDEOH$&HOHFWULFSRZHUVRXUFHVFDQQRWEHUHVWRUHGWR
23(5$%/(VWDWXVZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPH,IDQ\5HTXLUHG
$FWLRQDQGDVVRFLDWHG&RPSOHWLRQ7LPHRI&RQGLWLRQV$&()*RU+
DUHQRWPHWWKHXQLWPXVWEHEURXJKWWRD02'(LQZKLFKWKH/&2GRHV
QRWDSSO\)XUWKHUPRUHLIDQ\5HTXLUHG$FWLRQDQGDVVRFLDWHG
&RPSOHWLRQ7LPHRI5HTXLUHG$FWLRQV%%%%%((
(((RU(DUHQRWPHWWKHXQLWPXVWEHEURXJKWWRD
02'(LQZKLFKWKH/&2GRHVQRWDSSO\7RDFKLHYHWKLVVWDWXVWKHXQLW
PXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQKRXUVDQGWR02'(ZLWKLQ
KRXUV7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHGRQ
RSHUDWLQJH[SHULHQFHWRUHDFKWKHUHTXLUHGXQLWFRQGLWLRQVIURPIXOOSRZHU
FRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

+-

&RQGLWLRQ+-FRUUHVSRQGVWRDOHYHORIGHJUDGDWLRQLQZKLFKDOO
UHGXQGDQF\LQWKH/&2DDQG/&2E$&HOHFWULFDOSRZHU
VXSSOLHVKDVEHHQORVWRULQZKLFKDOOUHGXQGDQF\LQ/&2FDQG/&2
G$&HOHFWULFDOSRZHUVXSSOLHVKDVEHHQORVW$WWKLVVHYHUHO\
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$&6RXUFHV2SHUDWLQJ
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GHJUDGHGOHYHODQ\IXUWKHUORVVHVLQWKH$&HOHFWULFDOSRZHUV\VWHPZLOO
FDXVHDORVVRIIXQFWLRQ7KHUHIRUHQRDGGLWLRQDOWLPHLVMXVWLILHGIRU
FRQWLQXHGRSHUDWLRQ7KHXQLWLVUHTXLUHGE\/&2WRFRPPHQFHD
FRQWUROOHGVKXWGRZQ
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7KH$&VRXUFHVDUHGHVLJQHGWRSHUPLWLQVSHFWLRQDQGWHVWLQJRIDOO
LPSRUWDQWDUHDVDQGIHDWXUHVHVSHFLDOO\WKRVHWKDWKDYHDVWDQGE\
IXQFWLRQLQDFFRUGDQFHZLWK&)5$SSHQGL[$*'& 5HI 
3HULRGLFFRPSRQHQWWHVWVDUHVXSSOHPHQWHGE\H[WHQVLYHIXQFWLRQDOWHVWV
GXULQJUHIXHOLQJRXWDJHV XQGHUVLPXODWHGDFFLGHQWFRQGLWLRQV 7KH65V
IRUGHPRQVWUDWLQJWKH23(5$%,/,7<RIWKH'*VDUHLQDFFRUGDQFHZLWK
WKHUHFRPPHQGDWLRQVRI5HJXODWRU\*XLGH 5HI DQG5HJXODWRU\
*XLGH 5HI DVDGGUHVVHGLQWKH8)6$5
6LQFHWKH0F*XLUH'*PDQXIDFWXUHU1RUGEHUJLVQRORQJHULQEXVLQHVV
0F*XLUHHQJLQHHULQJLVWKHGHVLJQHURIUHFRUG7KHUHIRUHWKHWHUP
PDQXIDFWXUHU VRUYHQGRU VUHFRPPHQGDWLRQVLVWDNHQWRPHDQWKH
UHFRPPHQGDWLRQVDVGHWHUPLQHGE\0F*XLUHHQJLQHHULQJZLWKVSHFLILF
1RUGEHUJLQSXWDVLWLVDYDLODEOHWKDWZHUHLQWHQGHGIRUWKH'*VWDNLQJ
LQWRDFFRXQWWKHPDLQWHQDQFHRSHUDWLQJKLVWRU\DQGLQGXVWU\H[SHULHQFH
ZKHQDYDLODEOH


:KHUHWKH65VGLVFXVVHGKHUHLQVSHFLI\YROWDJHDQGIUHTXHQF\
WROHUDQFHVWKHIROORZLQJLVDSSOLFDEOH7KHPLQLPXPVWHDG\VWDWHRXWSXW
YROWDJHRI9LVRIWKHQRPLQDO9RXWSXWYROWDJH7KLV
YDOXHDOORZVIRUYROWDJHGURSWRWKHWHUPLQDOVRI9PRWRUVZKRVH
PLQLPXPRSHUDWLQJYROWDJHLVVSHFLILHGDVRU9,WDOVRDOORZV
IRUYROWDJHGURSVWRPRWRUVDQGRWKHUHTXLSPHQWGRZQWKURXJKWKH9
OHYHOZKHUHPLQLPXPRSHUDWLQJYROWDJHLVDOVRXVXDOO\VSHFLILHGDV
RIQDPHSODWHUDWLQJ7KHVSHFLILHGPD[LPXPVWHDG\VWDWHRXWSXWYROWDJH
RI9LVHTXDOWRWKHPD[LPXPRSHUDWLQJYROWDJHVSHFLILHGIRU9
PRWRUV,WHQVXUHVWKDWIRUDOLJKWO\ORDGHGGLVWULEXWLRQV\VWHPWKHYROWDJH
DWWKHWHUPLQDOVRI9PRWRUVLVQRPRUHWKDQWKHPD[LPXPUDWHG
RSHUDWLQJYROWDJHV7KHVSHFLILHGPLQLPXPDQGPD[LPXPIUHTXHQFLHVRI

WKH'*DUH+]DQG+]UHVSHFWLYHO\7KHVHYDOXHVDUHHTXDOWR
rRIWKH+]QRPLQDOIUHTXHQF\DQGDUHGHULYHGIURPWKH
UHFRPPHQGDWLRQVJLYHQLQ5HJXODWRU\*XLGH 5HI 


65

7KLV65HQVXUHVSURSHUFLUFXLWFRQWLQXLW\IRUWKHRIIVLWH$&HOHFWULFDO
SRZHUVXSSO\WRWKHRQVLWHGLVWULEXWLRQQHWZRUNDQGDYDLODELOLW\RIRIIVLWH
$&HOHFWULFDOSRZHU7KHEUHDNHUDOLJQPHQWYHULILHVWKDWHDFKEUHDNHULV
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5HJXODWRU\*XLGH5HY-XO\
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&)57HFKQLFDO6SHFLILFDWLRQV F  LL 



5HJXODWRU\*XLGH5HY'HFHPEHU



*HQHULF/HWWHU3URSRVHG6WDII$FWLRQVWR,PSURYHDQG
0DLQWDLQ'LHVHO*HQHUDWRU5HOLDELOLW\-XO\



&)5$SSHQGL[$*'&



5HJXODWRU\*XLGH5HY2FWREHU



,(((6WDQGDUG
















5HJXODWRU\*XLGH5HY0DUFK







5HJXODWRU\*XLGH5HY-DQXDU\
%UDQFK7HFKQLFDO3RVLWLRQ)HEUXDU\
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