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Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 9034
Date of RAI Issue: 09/14/2017

NRC Question No.: 16-30
Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
●

NUREG-1431, “STS Westinghouse Plants,” Revision 4
(ADAMS Accession Nos. ML12100A222 and ML12100A228)

●

NUREG-1432, “STS Combustion Engineering Plants,” Revision 4
(ADAMS Accession Nos. ML12102A165 and ML12102A169)

●

NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.
Acronyms used in this comment are as follows:
LCO
SDM
COLR
CRAs
CVCS
CFDS

Limiting Condition for Operation
SHUTDOWN MARGIN
CORE OPERATING LIMITS REPORT
control rod assemblies
Chemical and Volume Control System
Containment Flood and Drain System
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SFCP
SR

Surveillance Frequency Control Program
Surveillance Requirement

The following background information is provided to support the staff’s questions, which are
stated afterwards.
The LCO and Applicability statements of proposed Subsection 3.1.1 are:
LCO 3.1.1
APPLICABILITY:

SDM shall be within the limits specified in the COLR.
MODE 1 with keff < 1.0,
MODES 2, 3, and 4.

The definition of MODE 4 (Transition) in Table 1.1-1 requires (with staff recommended edits in
blue) that keff be < 0.95, and by
Footnote (b), that
●

All control rod assemblies (CRAs) are incapable of withdrawal,

●

The CVCS and CFDS connections to the MODULE are isolated, and

●

One or more reactor vent valves are de-energized; and by

Footnote (c), that
●

All reactor vessel flange bolts are fully tensioned.

SR 3.1.1.1 states (with staff recommended edits in blue):
SR 3.1.1.1

------------------------------NOTE-------------------------------Not required to be performed in MODE 4.
---------------------------------------------------------------------Verify SDM to be within the limits specified in the
[ 24 hours
COLR.
OR
In accordance with
the Surveillance
Frequency Control
Program ]

The SR section of the Bases for Subsection 3.1.1, concerning SR 3.1.1.1, states,
In MODE 1 with keff < 1.0, and in MODES 2, 3, and 4, the SDM is verified by
performing a reactivity balance calculation, considering the listed reactivity
effects:
a. RCS boron concentration;
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b.
c.
d.
e.
f.
g.

CRA position;
RCS average temperature;
Fuel burnup based on gross thermal energy generation;
Xenon concentration;
Samarium concentration; and
Isothermal Temperature Coefficient (ITC).

The SR section of the Bases for Subsection 3.1.1 also states,
SR 3.1.1.1 is modified by a Note that allows entry into MODE 4 prior to
performing the SR.

GTS Section 1.4 provides no example that matches the Note for SR 3.1.1.1. The most similar
example is Example 1.4-3, which has a Note that modifies the 7 day Frequency of peformance
by stating:
------------------------------NOTE-------------------------------Not required to be performed until 12 hours after
≥ 25% RTP.
----------------------------------------------------------------------

This example states, in part
... Should the 7 day interval be exceeded while operation is < 25% RTP, this
Note allows 12 hours after power reaches ≥ 25% RTP to perform the
Surveillance....

End of Background Information
a.

The staff is unable to determine whether SR 3.1.1.1 can be performed in MODE 4
(following entry from MODE 3) if the performance requires measurements of the boron
concentration and temperature of the reactor coolant in the reactor vessel, since
connections to the plant sampling system (PSS) presumably would be isolated.
1.

If such measurements in MODE 4 are not necessary to perform the SDM calculation,
then the calculation would need to rely on such data obtained in MODE 3, and also on
an assurance that, after entry into MODE 4 until entry into MODE 5, core reactivity
changes (due to changes in reactor coolant temperature, and the Xenon and
Samarium distributions in the core) would not violate the MODE 4 criterion that keff be
maintained < 0.95. The applicant is requested to explain how the MODE 3 boron
concentration is adjusted to provide such assurance.

2.

If such measurements in MODE 4 are necessary to perform the SDM calculation, the
applicant is requested to describe how such measurements would be obtained.
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b.

The proposed Note seems to indicate that the SDM calculation is not performed in MODE
4. However, the quoted statement from the Bases seems to indicate that the SDM
calculation is performed in MODE 4. The applicant is requested to revise the presentation
of SR 3.1.1.1 Note and Frequency, and the content of the Bases to be mutually consistent,
and also consistent with the intended restrictions and allowances for performing the SDM
calculation in MODES 3 and 4.

c.

The proposed Note also applies to the performance of SR 3.1.1.1 while in MODE 5 before
entry into MODE 4, in accordance with SR 3.0.4; and after entry into MODE 4.
●

In the first case, SR 3.5.3.3 (“Verify Ultimate Heat Sink bulk average boron
concentration is within limits.”) ensures that the keff < 0.95 criterion of MODE 4 is
satisfied because LCO 3.5.3.c states that the Ultimate Heat Sink “bulk average boron
concentration shall be maintained within the limit specified in the COLR”; which is
presumably more than sufficient to ensure the reactor is > 5 percent shutdown. Also,
Specification 4.3.1.b indicates that water in the spent fuel pool (and by inference, the
Ultimate Heat Sink) has a “minimum soluble boron concentration of 800 ppm.”

●

In the second case, it would appear that the above discussion in Sub-questions a.1
and a.2 would apply.

The applicant is requested to revise the presentation of SR 3.1.1.1 Note and Frequency,
and the content of the Bases to be mutually consistent, and also consistent with the
intended restrictions and allowances for performing the SDM calculation in MODE 5 with a
full core in the reactor vessel and after entry into MODE 4.
d.

The applicant is requested to explicitly state the base Frequency for SR 3.1.1.1, using the
bracketed presentation indicated in the above markup. Note that the stated 24 hours may
not be an appropriate Frequency for verifying SDM is within limits for NuScale in MODES
2, 3, and 4. The applicant is requested to provide a bracketed justification for the base
Frequency in the Bases for SR 3.1.1.1. For example, the Bases for the 24 hour Frequency
of SR 3.1.1.1 of the CE STS, states:
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[The Frequency of 24 hours is based on the generally slow change in
required boron concentration, and also allows sufficient time for the
operator to collect the required data, which includes performing a boron
concentration analysis, and complete the calculation.
OR
The Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
-----------------------------------REVIEWER’S NOTE----------------------------------Plants controlling Surveillance Frequencies under a Surveillance
Frequency Control Program should utilize the appropriate Frequency
description, given above, and the appropriate choice of Frequency in the
Surveillance Requirement.
--------------------------------------------------------------------------------------------------]

e.

The SR 3.1.1.1 Frequency states: “In accordance with the Surveillance Frequency Control
Program.” The applicant is requested to state the Frequency as “[24 hours OR In
accordance with the Surveillance Frequency Control Program]” as indicated above.
The applicant is referred to a memorandum dated May 20, 2010 (ADAMS Accession No.
ML101390330), from Robert B. Elliott, Chief, Technical Specifications Branch, NRR, to
branch chiefs in the NRR Division of Operating Reactor Licensing, “Notification of Issue
with NRC Approved TSTF-425, Revision 3, ‘Relocate Surveillance Frequencies to
Licensee Control-RITSTF Initiative 5b.’” In this memorandum, the staff stated that a
licensee requesting an amendment to the operating license to incorporate TSTF-425,
Revision 3, into the facility technical specifications must include in the license amendment
request the following statement “regarding SF [Surveillance Frequency] Bases relocated to
the Surveillance Frequency Control Program (SFCP)” [without changing the SF]:
The existing Bases information describing the basis for the Surveillance
Frequency will be relocated to the licensee-controlled Surveillance
Frequency Control Program.
For most GTS SRs, the NuScale DCA includes neither the base SFs nor the base SF
Bases.
1.

Including the above reviewer’s note in the SR section of the Bases for each affected
GTS SR is recommended for informing a COL applicant that relocation of the base SF
for each affected SR to the SFCP shall include the associated Bases for the SF. The
applicant is requested to include the base SFs and associated Bases in DCD Chapter
16, as bracketed COL action item information, consistent with STS presentation.
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2.

Alternatively, the applicant is requested to propose adding a bracketed listing to GTS
5.5.11.a of the SFCP Specification that documents, for each SR, the base SF and the
base SF Bases. This approach would be equivalent to the above change, but would
be administratively easier to implement by a COL applicant. This listing of base SFs
and Bases would need an associated reviewer’s note that describes how a COL
applicant is expected to resolve the COL action item. For example:

************************************ EXAMPLE SFCP SPECIFICATION ******************************
5.5 Programs and Manuals

5.5.11

Surveillance Frequency Control Program
This program provides controls for Surveillance Frequencies. The program shall
ensure that Surveillance Requirements specified in the Technical Specifications
are performed at intervals sufficient to assure the associated Limiting Conditions
for Operation are met.
a.

The Surveillance Frequency Control Program shall contain a list of
Frequencies of those Surveillance Requirements for which the Frequency is
controlled by the program.
[-------------------------------REVIEWER’S NOTE------------------------------------A COL applicant planning to control Surveillance Frequencies under a
Surveillance Frequency Control Program shall relocate the base Frequency
and the base Frequency Bases, as given below, to the Surveillance
Frequency Control Program for each associated Surveillance Requirement.
Else, the Frequency shall be stated in the Surveillance Requirement, and its
basis in the Bases for the Surveillance Requirement.
Surveillance Frequency

Bases

SR 3.1.1.1

The Frequency of 24 hours is based on the
generally slow change in required boron
concentration, and also allows sufficient time
for the operator to collect the required data,
which includes performing a boron
concentration analysis, and complete the
calculation.

24 hours
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SR 3.1.2.1

31 EFPD
thereafter

(Based on AP1000) The required subsequent
Frequency of 31 effective full power days
(EFPD) following the initial 60 EFPD after
entering MODE 1 is acceptable based on the
slow rate of core changes due to fuel depletion
and the presence of other indicators (enthalpy
rise hot channel factor and AXIAL OFFSET) for
prompt indication of an anomaly.

SR 3.1.4.1
SR 3.1.4.2
SR 3.1.5.1
SR 3.1.6.1
SR 3.1.8.1
SR 3.1.8.2
SR 3.1.9.1
SR 3.1.9.2
SR 3.2.1.1
SR 3.2.2.1
SR 3.3.1.1
SR 3.3.1.2
SR 3.3.1.3
SR 3.3.1.4
SR 3.3.2.1
SR 3.3.2.2
SR 3.3.3.1
SR 3.3.3.2
SR 3.3.4.1
SR 3.3.5.1
SR 3.3.5.2
SR 3.3.5.3
SR 3.3.5.4
SR 3.4.1.1
SR 3.4.1.2
SR 3.4.2.1
SR 3.4.3.1
SR 3.4.5.1
SR 3.4.5.2
SR 3.4.6.2
SR 3.4.7.1
SR 3.4.7.2
SR 3.4.7.3
SR 3.4.7.4
SR 3.4.7.5
SR 3.4.7.6

12 hours
92 days
12 hours
12 hours
30 minutes
24 hours
24 months
31 days
31 EFPD
12 hours
12 hours
24 hours
24 months
24 months
24 months
24 months
24 months
24 months
24 months
24 months
24 months
24 months
24 months
12 hours
12 hours
12 hours
30 minutes
72 hours
72 hours
24 months
12 hours
12 hours
12 hours
92 days
24 months
24 months

Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
Associated Bases for base SF
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SR 3.4.7.7
SR 3.4.8.1
SR 3.4.8.2
SR 3.5.1.1
SR 3.5.1.3

24 months
Associated Bases for base SF
7 days
Associated Bases for base SF
14 days
Associated Bases for base SF
24 months
Associated Bases for base SF
NuScale
Associated Bases for base SF
specific
SR 3.5.2.1
24 hours
Associated Bases for base SF
SR 3.5.3.1
24 hours
Associated Bases for base SF
SR 3.5.3.2
24 hours
Associated Bases for base SF
SR 3.5.3.3
31 days
Associated Bases for base SF
AND
Once within 6
hours after
each solution
volume
increase of
≥ 15,000 gal
SR 3.6.2.1
31 days
Associated Bases for base SF
SR 3.6.2.3
24 months
Associated Bases for base SF
SR 3.8.1.1
12 hours
Associated Bases for base SF
SR 3.8.1.2
24 months
Associated Bases for base SF
------------------------------------------------------------------------------------------ ]
b.

Changes to the Frequencies listed in the Surveillance Frequency Control
Program shall be made in accordance with NEI 04-10, "Risk-Informed
Method for Control of Surveillance Frequencies," Revision 1.

c.

The provisions of Surveillance Requirements 3.0.2 and 3.0.3 are applicable
to the Frequencies established in the Surveillance Frequency Control
Program.

*************************** END OF EXAMPLE SFCP SPECIFICATION *************************
A response based on this suggested presentation of base frequencies and associated SF
Bases must provide the actual base Frequency and its actual rationale, since the example
depicts typical values and no NuScale-specific SF Bases.

The applicant is requested to treat this Sub-question as a global issue for all SRs for which the
Frequency is stated as “In accordance with the Surveillance Frequency Control Program.”
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NuScale Response:
With regard to parts a, b, and c:
As described in Table 1.1-1, MODES, entry into MODE 4 requires disabling controls and
isolation of lines with potential to affect reactivity in the module. This includes preventing
the measurement of boron concentration and temperature in the reactor and
containment vessels which are in communication when the RRVs are open. Entry into
MODE 4 will require the operating staff to verify by calculations and supporting analyses
that the boron concentration will remain adequate to assure that reactivity stays within
limits. Implementation will be by plant procedures prepared by a COL applicant as
described in COL Items identified in Section 13.5, Plant Procedures.
The Bases for SR 3.1.1.1 are being modified to indicate that the SR is not required to be
performed in MODE 4, and to clarify the requirement to verify that the SDM is and will
remain within limits during MODE 4 operations. The Bases also describe the use of
reactivity calculations to address MODE 4 conditions that conservatively account for
passive phenomena that could adversely affect the SDM including temperature changes
and Xenon decay effects on reactivity.
With regard to parts d and e:
NuScale has added Table 16.1-1 to the FSAR listing the base frequencies for use in
implementing the SFCP required by Technical Specification 5.5.11, Surveillance
Frequency Control Program. Relocation of the table is consistent with the relocation of
technical specifications to licensee-controlled documents and assure that 10 CFR 50.59
is applicable to any future changes. In addition to the table in the FSAR, the table in
Enclosure 1 reiterates the change to the FSAR and provides a comparison of
corresponding industry frequencies where applicable.
Impact on DCA:
The FSAR and Technical Specifications have been revised as described in the response above
and as shown in the markup provided in this response.
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Technical Specifications

RAI 16-30

Table 16.1-1 provides the initial surveillance test frequencies to be incorporated into the
Surveillance Frequency Control Program (SFCP) required by NuScale GTS 5.5.11. The table
identifies each GTS surveillance test requirement that references the SFCP, the base testing
frequency for evaluation of future changes to the surveillance test frequency, and the basis
for that test frequency.
Incorporation of Technical Specification Task Force Change Travelers
Technical Specification Task Force (TSTF) travelers issued since publication of Revision 4 of
the ISTS were reviewed in the development of the NuScale GTS. Travelers were
incorporated into the NuScale GTS or utilized as a basis for similar NuScale situations as
described in the conformance report (Reference 16.1-1). The TSTF travelers considered in
development of the NuScale GTS are listed in that report.
The GTS are intended to be used as a guide in the development of the plant-specific
technical specifications. Preliminary information has been provided in single brackets [ ].
Combined license applicants referencing the NuScale Power Plant are required to provide
the final plant-specific information.
COL Item 16.1-1:

16.1.2

Tier 2

A COL applicant that references the NuScale Power Plant design certification will
provide the final plant-specific information identified by [ ] in the generic Technical
Specifications.

References
16.1-1

Technical Report TTR-1116-52011, "Technical Specifications Regulatory
Conformance and Development Technical Report," Rev. 0.

16.1-2

NEI 04-10, Risk-Informed Technical Specifications Initiative 5b - Risk-Informed
Method for Control of Surveillance Frequencies - Industry Guidance Document,
Rev. 1, April 2007.

16.1-3

NEI 06-09, Risk-Informed Technical Specifications Initiative 4b - Risk-Managed
Technical Specifications (RMTS) Guidelines - Industry Guidance Document,
Rev. 0-A, November 2006.

16.1-3
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Table 16.1-1: Surveillance Frequency Control Program Base Frequencies
Surveillance
Requirement
3.1.1.1

3.1.2.1

3.1.4.1

3.1.4.2

3.1.5.1

3.1.6.1

3.1.8.1

3.1.8.2

3.1.9.1

3.1.9.2

Tier 2

Base Frequency

Basis

24 hours

The Frequency of 24 hours is based on the generally slow change in required
boron concentration and the low probability of an accident occurring without the
required shutdown margin (SDM). This allows time for the operator to collect the
required data, which includes performing a boron concentration analysis, and
complete the calculation.
31 effective full- The required subsequent Frequency of 31 EFPDs, following the initial 60 EFPDs
power days (EFPDs) after exceeding 5% rated thermal power (RTP), is acceptable based on the slow
rate of core changes due to fuel depletion and the presence of other indicators
(e.g. axial offset (AO)) monitored by the core monitoring system for prompt
indication of an anomaly.
12 hours
Verification that individual control rod assembly (CRA) positions are within
alignment limits at a 12 hour Frequency provides a history that allows the
operator to detect a CRA that is beginning to deviate from its expected position.
The specified Frequency takes into account other CRA position information that is
continuously available to the operator in the control room, so that during actual
rod motion, deviations can immediately be detected.
92 days
The 92 day Frequency takes into consideration other information available to the
operator in the control room and SR 3.1.4.1, which is performed more frequently
and adds to the determination of OPERABILITY of the CRAs.
12 hours
Since the shutdown CRAs are not moved during routine operation, except as part
of planned surveillances, verification of shutdown CRA position at a Frequency of
12 hours is adequate to ensure that the shutdown CRAs are within their insertion
limits. Also, the Frequency takes into account other information available in the
control room for the purpose of monitoring the status of shutdown rods.
12 hours
Verification of the regulating group insertion limits at a Frequency of 12 hours is
sufficient to detect CRA that may be approaching the insertion limits since,
normally, very little rod motion is expected to occur in 12 hours.
30 minutes
Verification that the THERMAL POWER is ≤ 5% RTP will ensure that the unit is not
operating in a condition that could invalidate the safety analyses. Verification of
the THERMAL POWER at a Frequency of 30 minutes during the performance of the
PHYSICS TESTS will ensure that the initial conditions of the safety analyses are not
violated.
24 hours
The Frequency of 24 hours is based on the generally slow change in required
boron concentration and on the low probability of an accident occurring without
the required SDM.
31 days
A 31 day Frequency is considered reasonable in view of other administrative
controls that will ensure a misconfiguration of the chemical and volume control
system (CVCS) makeup pump demineralized water flow path is unlikely. Also, the
Frequency takes into account other information available in the control room for
the purpose of monitoring the status of CVCS makeup pump demineralized water
flow path configuration.
24 months
The 24 month frequency is based on the potential for unplanned plant transients
if the Surveillances were performed with the unit at power. The 24 month
frequency is also acceptable based on consideration of the design reliability of the
equipment. The actuation logic is tested as part of Engineered Safety Features
Actuation System (ESFAS) Actuation and Logic testing, and valve performance is
monitored as part of the Inservice Testing Program.

16.1-4

Draft Revision 1
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Table 16.1-1: Surveillance Frequency Control Program Base Frequencies (Continued)
Surveillance
Requirement
3.1.9.3

Base Frequency

3.1.9.4

24 months

3.2.1.1

31 EFPD

3.2.2.1

7 days

3.3.1.1

12 hours

3.3.1.2

12 hours

3.3.1.3

24 months

3.3.1.4

24 months

3.3.1.5

24 months

3.3.2.1

24 months

3.3.2.2

24 months

Tier 2

31 days

Basis
The 31 day Frequency of this SR was developed considering the known stability of
stored borated water and the low probability of any undesired source of diluting
pure water. The Frequency takes into account administrative controls that will
ensure changes to boron concentration are performed in accordance with written
procedures. This frequency also considers the size of the boric acid storage tank
and the normally expected demands of boric acid for plant operations.
The 24 month frequency is based on the potential for unplanned plant transients
if the Surveillances were performed with the unit at power. The 24 month
frequency is also acceptable based on consideration of the design reliability of the
equipment.
The 31 EFPD Frequency is acceptable because the power distribution changes
relatively slowly over this amount of fuel burnup. Accordingly, this frequency is
short enough that the Enthalpy Rise Hot Channel Factor limit cannot be exceeded
for any significant period of operation.
The Surveillance Frequency of 7 days is adequate considering that the AO is
monitored by a computer and any deviation from requirements is alarmed.
The Frequency of 12 hours is based on industry operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK supplements less
formal, but more frequent, checks of channels during normal operational use of
the displays associated with the LCO required channels.
The Frequency of every 12 hours is adequate. It is based on industry operating
experience, considering industry instrument reliability and operating history data
for instrument drift. Together, with engineering judgment, these factors
demonstrate that a difference between the calorimetric heat balance calculation
and the power range channel output of more than +1% RTP is not expected in any
12 hour period.
As appropriate, each channel’s response must be verified every 24 months. This
test measures the portion of the response time from the sensor to receipt in the
digital Module Protection System. The digital processing portions of the Module
Protection System are assumed to function in less than 1 second consistent with
their design. Equipment actuation is measured through testing required by 3.3.2,
3.3.3, and LCO surveillance requirements associated with the actuated
components. Response times cannot be determined during unit operation
because sensor inputs are required to be varied to measure response times.
Industry experience has shown that these components usually pass this
surveillance when performed at the 24 months Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint.
The Frequency is justified by the assumption of a 30 month calibration interval in
the determination of the magnitude of equipment drift in the setpoint analysis.
The 24 month frequency is acceptable based on consideration of the design
reliability of the equipment.
The 24 month frequency is based on the potential for unplanned plant transients
if the Surveillances were performed with the unit at power. This test frequency is
justified based on the system design, which includes the use of continuous
diagnostic test features that will report a failure within the logic and actuation
system to the operator promptly. The only part of the actuation logic circuitry that
is not continuously self-tested is the actuation and priority logic circuit which
consists of simple discrete components that are very reliable.
The frequency of 24 months is justified based on industry operating experience
with similar equipment.
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Table 16.1-1: Surveillance Frequency Control Program Base Frequencies (Continued)
Surveillance
Requirement
3.3.2.3

Base Frequency

3.3.2.4

24 months

3.3.3.1

24 months

3.3.3.2

24 months

3.3.3.3

24 months

3.3.3.4

24 months

3.3.4.1

24 months

3.3.5.1

24 months

3.3.5.2

24 months

3.3.5.3

24 months

3.4.1.1

12 hours

Tier 2

24 months

Basis
The 24 month frequency is based on the potential for unplanned plant transients
if the Surveillances were performed with the unit at power. The 24 month
frequency is also acceptable based on consideration of the design reliability of the
equipment.
The Frequency of 24 months is based on the known reliability of similar Functions
in licensed designs and the multidivisional redundancy available, and has been
shown to be acceptable through industry operating experience.
This test frequency of 24 months is justified based on the system design which
includes the use of continuous diagnostic test features that will report a failure
within the logic and actuation system to the operator promptly. The only part of
the actuation logic circuitry that is not continuously self-tested is the actuation
and priority logic circuit which consists of simple discrete components that are
very reliable.
The 24 month frequency is based on the potential for unplanned plant transients
if the Surveillances were performed with the unit at power. The 24 month
frequency is also acceptable based on consideration of the design reliability of the
equipment.
The 24 month frequency is based on the potential for unplanned plant transients
if the Surveillances were performed with the unit at power. The 24 month
frequency is also acceptable based on consideration of the design reliability of the
equipment.
The Frequency of 24 months is based on the known reliability of similar Functions
in licensed designs and the multidivisional redundancy available, and has been
shown to be acceptable through industry operating experience.
The Frequency of 24 months is based on the known reliability of similar Functions
in licensed designs and the potential for unplanned plant transients if the
Surveillances were performed with the unit at power. The 24 month frequency is
also acceptable based on consideration of the design reliability of the equipment.
The 24 month frequency is based on the need to perform this Surveillance under
the conditions that apply during a unit outage and the potential for unplanned
plant transients if the Surveillances were performed with the unit at power. The 24
month frequency is also acceptable based on consideration of the design
reliability of the equipment.
The Frequency of 24 months is based on the use of the data display capability in
the control room as part of the normal unit operation and the availability of
multiple video display units at the Remote Shutdown Station. The Frequency of 24
months is based upon industry operating experience and consistency with
control room hardware and software.
The 24 month frequency is based on the known reliability of similar Functions in
licensed designs and the redundancy available, and has been shown to be
acceptable through industry operating experience.
Since Required Action A.1 allows a Completion Time of 2 hours to restore
parameters that are not within limits, the 12 hour Surveillance Frequency for
pressurizer pressure is sufficient to ensure the pressure can be restored to a
normal operation, steady state condition following load changes and other
expected transient operations. The 12 hour interval has been shown by industry
operating practice to be sufficient to regularly assess for potential degradation
and to verify operation is within safety analysis assumptions.
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Table 16.1-1: Surveillance Frequency Control Program Base Frequencies (Continued)
Surveillance
Requirement
3.4.1.2

Base Frequency

3.4.2.1

12 hours

3.4.3.1

30 minutes

3.4.5.1

72 hours

3.4.5.2

72 hours

3.4.6.2

24 months

3.4.7.1

12 hours

3.4.7.2

12 hours

3.4.7.3

12 hours

3.4.7.4

92 days

3.4.7.5

92 days

3.4.7.6

24 months

3.4.7.7

24 months

3.4.7.8

24 months

3.4.8.1

14 days

3.4.8.2

14 days

Tier 2

12 hours

Basis
Since Required Action A.1 allows a Completion Time of 2 hours to restore
parameters that are not within limits, the 12 hour Surveillance Frequency for
reactor coolant system (RCS) cold temperature is sufficient to ensure the
temperature can be restored to a normal operation, steady state condition
following load changes and other expected transient operations. The 12 hour
interval has been shown by industry operating practice to be sufficient to
regularly assess for potential degradation and to verify operation is within safety
analysis assumptions.
The SR to verify all RCS temperatures every 12 hours takes into account indications
and alarms that are continuously available to the operator in the control room and
is consistent with other routine Surveillances which are typically performed once
per shift. In addition, operators are trained to be sensitive to RCS temperature
during approach to criticality and will ensure that the minimum temperature for
criticality is met as criticality is approached.
This Frequency of 30 minutes is considered reasonable in view of the control room
indication available to monitor RCS status. Also, since temperature rate of change
limits are specified in hourly increments, 30 minutes permits assessment and
correction for minor deviations within a reasonable time.
The 72 hour Frequency is a reasonable interval to trend LEAKAGE and recognizes
the importance of early leakage detection in the prevention of accidents.
The Surveillance Frequency of 72 hours is a reasonable interval to trend primary to
secondary LEAKAGE and recognizes the importance of early leakage detection in
the prevention of accidents.
The frequency of 24 months is based on the need to perform this surveillance
during periods in which the plant is shutdown for refueling to prevent any upsets
of plant operation.
The Frequency of 12 hours is based on industry operating experience. The
CHANNEL CHECK supplements less formal, but more frequent, checks of channels
during normal operational use of the displays associated with the LCO required
channels.
The Frequency of 12 hours is based on industry operating experience that
demonstrates channel failure of pressure monitors is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channels during normal
operational use of the displays associated with the LCO required channels.
The Frequency of 12 hours is based on instrument reliability and is reasonable for
detecting off normal conditions.
The Frequency of 92 days considers instrument reliability, and industry operating
experience has shown that it is proper for detecting degradation.
The Frequency of 92 days considers instrument reliability, and industry operating
experience has shown that it is proper for detecting degradation.
The Frequency of 24 months considers instrument reliability, and industry
operating experience that has proven that this Frequency is acceptable.
The Frequency of 24 months is based on the assumption of a 30 month calibration
interval in the determination of the magnitude of equipment drift in the setpoint
methodology.
The Frequency of 24 months considers instrument reliability, and industry
operating experience that has proven that this Frequency is acceptable.
The 14 day Frequency is adequate to trend changes in the noble gas specific
activity level and based on the low probability of an accident occurring during this
time period.
The 14 day Frequency is adequate to trend changes in the iodine activity level and
based on the low probability of an accident occurring during this time period.
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Table 16.1-1: Surveillance Frequency Control Program Base Frequencies (Continued)
Surveillance
Requirement
3.5.1.1

Base Frequency

3.5.1.3

24 months

3.5.2.1

24 hours

3.5.2.2

24 months

3.5.3.1

24 hours

3.5.3.2

24 hours

3.5.3.3

31 days

3.6.2.1

31 days

3.6.2.3

24 months

3.8.1.1

12 hours

3.8.1.2

24 months

Tier 2

24 months

Basis
The 24 month Frequency is based on the need to perform these Surveillances
under the conditions that apply during a unit outage and the potential for
unplanned plant transients if the Surveillances were performed with the reactor at
power. The 24 month Frequency is also acceptable based on consideration of the
design reliability of the equipment.
The 24 month Frequency is based on the need to perform these Surveillances
under the conditions that apply during a unit outage and the potential for
unplanned plant transients if the Surveillances were performed with the reactor at
power. The 24 month Frequency is also acceptable based on consideration of the
design reliability of the equipment.
The 24 hour Frequency is based on the expected low rate of gas accumulation and
the availability of control room indication and alarm of decay heat removal system
(DHRS) level in the control room.
The 24 month Frequency is based on the need to perform these Surveillances
under the conditions that apply during a unit outage and the potential for
unplanned plant transients if the Surveillances were performed with the reactor at
power. The 24 month Frequency is also acceptable based on consideration of the
design reliability of the equipment.
Since the ultimate heat sink (UHS) level is normally maintained at a stable level,
and is monitored by main control indication and alarm, a 24 hour Frequency is
appropriate. This frequency also takes into consideration the high ratio of UHS
volume change to UHS level change due to the UHS geometry.
The Frequency of 24 hours is sufficient to identify a temperature change that
would approach either the upper or lower limit of UHS bulk average temperature
assumed in the safety analyses. Since the UHS bulk average temperature is
normally stable, and is monitored by main control indication and alarm, a 24 hour
Frequency is appropriate. This frequency also takes into consideration the large
heat capacity of the UHS in comparison to the magnitude of possible heat
addition or removal mechanisms.
Since the UHS volume of borated water is large compared to potential dilution
sources, the 31 day Frequency is acceptable. In addition, the relatively frequent
surveillance of the UHS water volume provides assurance that the UHS boron
concentration is not changed significantly.
Since verification of valve position for containment isolation valves outside
containment is relatively easy, the 31 day Frequency is based on engineering
judgment and was chosen to provide added assurance of the correct positions.
The 24 month Frequency is based on the need to perform this Surveillance under
the conditions that apply during a unit outage and the potential for an unplanned
transient if the Surveillance were performed with the reactor at power. Industry
operating experience has shown that these components usually pass this
Surveillance when performed at the 24 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint.
The Frequency of 12 hours is consistent with the CHANNEL CHECK Frequency
specified for similar neutron detector instruments in LCO 3.3.1.
Industry operating experience has shown that similar components usually pass
this Surveillance when performed at the 24 month Frequency.
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Enclosure 1:

Comparison to Similar
Surveillance Intervals Where
Applicable
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUDWHRI
FKDQJHLQ6'0GXULQJURXWLQH
RSHUDWLRQLVQRWH[SHFWHGWREH
VLJQLILFDQWO\GLIIHUHQWIRU1X6FDOH
FRPSDUHGWR:HVWLQJKRXVH3ODQWV
 HIIHFWLYH
7KHUHTXLUHGVXEVHTXHQW)UHTXHQF\RI()3'VIROORZLQJ 6LPLODUWRWKHEDVHVIRU65LQ
IXOOSRZHU
WKHLQLWLDO()3'VDIWHUH[FHHGLQJUDWHGWKHUPDOSRZHU 185(*7KLVEDVH65
GD\V ()3'V  573 LVDFFHSWDEOHEDVHGRQWKHVORZUDWHRIFRUHFKDQJHV IUHTXHQF\LVUHDVRQDEOHEHFDXVH
GXHWRIXHOGHSOHWLRQDQGWKHSUHVHQFHRIRWKHULQGLFDWRUV
1X6FDOHXVHVVLPLODUIXHODQG
HJD[LDORIIVHW $2 PRQLWRUHGE\WKHFRUHPRQLWRULQJ
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUDWHRI
V\VWHPIRUSURPSWLQGLFDWLRQRIDQDQRPDO\
FKDQJHLQFRUHUHDFWLYLW\GXULQJ
URXWLQHRSHUDWLRQLVQRWH[SHFWHGWR
EHVLJQLILFDQWO\GLIIHUHQWIRU1X6FDOH
FRPSDUHGWR:HVWLQJKRXVH3ODQWV
Surveillance Base
Requirement Frequency
Basis
 KRXUV 7KH)UHTXHQF\RIKRXUVLVEDVHGRQWKHJHQHUDOO\VORZ
FKDQJHLQUHTXLUHGERURQFRQFHQWUDWLRQDQGWKHORZ
SUREDELOLW\RIDQDFFLGHQWRFFXUULQJZLWKRXWWKHUHTXLUHG
VKXWGRZQPDUJLQ 6'0 7KLVDOORZVWLPHIRUWKHRSHUDWRUWR
FROOHFWWKHUHTXLUHGGDWDZKLFKLQFOXGHVSHUIRUPLQJDERURQ
FRQFHQWUDWLRQDQDO\VLVDQGFRPSOHWHWKHFDOFXODWLRQ

Surveillance Base
Requirement Frequency
Basis
 KRXUV 9HULILFDWLRQWKDWLQGLYLGXDOFRQWUROURGDVVHPEO\ &5$ 
SRVLWLRQVDUHZLWKLQDOLJQPHQWOLPLWVDWDKRXU)UHTXHQF\
SURYLGHVDKLVWRU\WKDWDOORZVWKHRSHUDWRUWRGHWHFWD&5$
WKDWLVEHJLQQLQJWRGHYLDWHIURPLWVH[SHFWHGSRVLWLRQ7KH
VSHFLILHG)UHTXHQF\WDNHVLQWRDFFRXQWRWKHU&5$SRVLWLRQ
LQIRUPDWLRQWKDWLVFRQWLQXRXVO\DYDLODEOHWRWKHRSHUDWRULQ
WKHFRQWUROURRPVRWKDWGXULQJDFWXDOURGPRWLRQGHYLDWLRQV
FDQLPPHGLDWHO\EHGHWHFWHG

 GD\V 7KHGD\)UHTXHQF\WDNHVLQWRFRQVLGHUDWLRQRWKHU
LQIRUPDWLRQDYDLODEOHWRWKHRSHUDWRULQWKHFRQWUROURRPDQG
65ZKLFKLVSHUIRUPHGPRUHIUHTXHQWO\DQGDGGVWR
WKHGHWHUPLQDWLRQRI23(5$%,/,7<RIWKH&5$V
 KRXUV 6LQFHWKHVKXWGRZQ&5$VDUHQRWPRYHGGXULQJURXWLQH
RSHUDWLRQH[FHSWDVSDUWRISODQQHGVXUYHLOODQFHV
YHULILFDWLRQRIVKXWGRZQ&5$SRVLWLRQDWD)UHTXHQF\RI
KRXUVLVDGHTXDWHWRHQVXUHWKDWWKHVKXWGRZQ&5$VDUH
ZLWKLQWKHLULQVHUWLRQOLPLWV$OVRWKH)UHTXHQF\WDNHVLQWR
DFFRXQWRWKHULQIRUPDWLRQDYDLODEOHLQWKHFRQWUROURRPIRU
WKHSXUSRVHRIPRQLWRULQJWKHVWDWXVRIVKXWGRZQURGV

Comparison to Similar
Surveillance Intervals Where
Applicable
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUHODWLYH
UDWHRIFKDQJHLQFRQWUROURGSRVLWLRQ
GXULQJURXWLQHRSHUDWLRQLVQRW
H[SHFWHGWREHVLJQLILFDQWO\GLIIHUHQW
IRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV

Surveillance Base
Requirement Frequency
Basis
 KRXUV 9HULILFDWLRQRIWKHUHJXODWLQJJURXSLQVHUWLRQOLPLWVDWD
)UHTXHQF\RIKRXUVLVVXIILFLHQWWRGHWHFW&5$WKDWPD\
EHDSSURDFKLQJWKHLQVHUWLRQOLPLWVVLQFHQRUPDOO\YHU\OLWWOH
URGPRWLRQLVH[SHFWHGWRRFFXULQKRXUV

 PLQXWHV 9HULILFDtion that the THERMAL POWER is ≤573ZLOO
HQVXUHWKDWWKHXQLWLVQRWRSHUDWLQJLQDFRQGLWLRQWKDWFRXOG
LQYDOLGDWHWKHVDIHW\DQDO\VHV9HULILFDWLRQRIWKH7+(50$/
32:(5DWD)UHTXHQF\RIPLQXWHVGXULQJWKH
SHUIRUPDQFHRIWKH3+<6,&67(676ZLOOHQVXUHWKDWWKH
LQLWLDOFRQGLWLRQVRIWKHVDIHW\DQDO\VHVDUHQRWYLRODWHG

 KRXUV 7KH)UHTXHQF\RIKRXUVLVEDVHGRQWKHJHQHUDOO\VORZ
FKDQJHLQUHTXLUHGERURQFRQFHQWUDWLRQDQGRQWKHORZ
SUREDELOLW\RIDQDFFLGHQWRFFXUULQJZLWKRXWWKHUHTXLUHG
6'0

Comparison to Similar
Surveillance Intervals Where
Applicable
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUHODWLYH
UDWHRIFKDQJHLQFRQWUROURGSRVLWLRQ
GXULQJURXWLQHRSHUDWLRQLVQRW
H[SHFWHGWREHVLJQLILFDQWO\GLIIHUHQW
IRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUHODWLYH
UDWHRIFKDQJHLQ573GXULQJWKH
SHUIRUPDQFHRI3+<6,&67(676LV
QRWH[SHFWHGWREHVLJQLILFDQWO\
GLIIHUHQWIRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUDWHRI
FKDQJHLQ6'0GXULQJWKH
SHUIRUPDQFHRI3+<6,&67(676LV
QRWH[SHFWHGWREHVLJQLILFDQWO\
GLIIHUHQWIRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV

Surveillance Base
Requirement Frequency

GD\V



PRQWKV



GD\V

Basis
$GD\)UHTXHQF\LVFRQVLGHUHGUHDVRQDEOHLQYLHZRI
RWKHUDGPLQLVWUDWLYHFRQWUROVWKDWZLOOHQVXUHD
PLVFRQILJXUDWLRQRIWKHFKHPLFDODQGYROXPHFRQWUROV\VWHP
&9&6 PDNHXSSXPSGHPLQHUDOL]HGZDWHUIORZSDWKLV
XQOLNHO\$OVRWKH)UHTXHQF\WDNHVLQWRDFFRXQWRWKHU
LQIRUPDWLRQDYDLODEOHLQWKHFRQWUROURRPIRUWKHSXUSRVHRI
PRQLWRULQJWKHVWDWXVRI&9&6PDNHXSSXPSGHPLQHUDOL]HG
ZDWHUIORZSDWKFRQILJXUDWLRQ
7KHPRQWKIUHTXHQF\LVEDVHGRQWKHSRWHQWLDOIRU
XQSODQQHGSODQWWUDQVLHQWVLIWKH6XUYHLOODQFHVZHUH
SHUIRUPHGZLWKWKHXQLWDWSRZHU7KHPRQWKIUHTXHQF\LV
DOVRDFFHSWDEOHEDVHGRQFRQVLGHUDWLRQRIWKHGHVLJQ
UHOLDELOLW\RIWKHHTXLSPHQW7KHDFWXDWLRQORJLFLVWHVWHGDV
SDUWRI(QJLQHHUHG6DIHW\)HDWXUHV$FWXDWLRQ6\VWHP
(6)$6 $FWXDWLRQDQG/RJLFWHVWLQJDQGYDOYHSHUIRUPDQFH
LVPRQLWRUHGDVSDUWRIWKH,QVHUYLFH7HVWLQJ3URJUDP

Comparison to Similar
Surveillance Intervals Where
Applicable
1X6FDOH8QLTXH6RPHZKDWVLPLODU
WRWKHEDVHVIRU65%LQ
185(*

1X6FDOH8QLTXH6RPHZKDWVLPLODU
WRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOHGHPLQHUDOL]HGZDWHU
LVRODWLRQYDOYHVDUHH[SHFWHGWR
KDYHVLPLODUUHOLDELOLW\WR
:HVWLQJKRXVH3ODQWV’ equivalent
LVRODWLRQYDOYHV
7KHGD\)UHTXHQF\RIWKLV65ZDVGHYHORSHGFRQVLGHULQJ 1X6FDOH8QLTXH6RPHZKDWVLPLODU
WKHNQRZQVWDELOLW\RIVWRUHGERUDWHGZDWHUDQGWKHORZ
WRWKHEDVHVIRU65(LQ
SUREDELOLW\RIDQ\XQGHVLUHGVRXUFHRIGLOXWLQJSXUHZDWHU
185(*7KLVEDVH65
7KH)UHTXHQF\WDNHVLQWRDFFRXQWDGPLQLVWUDWLYHFRQWUROV
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
WKDWZLOOHQVXUHFKDQJHVWRERURQFRQFHQWUDWLRQDUH
1X6FDOHERULFDFLGVWRUDJHWDQNLV
H[SHFWHGWRXVXDOO\EHLVRODWHGIURP
SHUIRUPHGLQDFFRUGDQFHZLWKZULWWHQSURFHGXUHV7KLV
WKHGHPLQHUDOL]HGZDWHUVXSSO\
IUHTXHQF\DOVRFRQVLGHUVWKHVL]HRIWKHERULFDFLGVWRUDJH
WDQNDQGWKHQRUPDOO\H[SHFWHGGHPDQGVRIERULFDFLGIRU
SODQWRSHUDWLRQV

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KHPRQWKIUHTXHQF\LVEDVHGRQWKHSRWHQWLDOIRU
1X6FDOH8QLTXH6RPHZKDWVLPLODU
XQSODQQHGSODQWWUDQVLHQWVLIWKH6XUYHLOODQFHVZHUH
WRWKHEDVHVIRU65LQ
SHUIRUPHGZLWKWKHXQLWDWSRZHU7KHPRQWKIUHTXHQF\LV 185(*7KLVEDVH65
DOVRDFFHSWDEOHEDVHGRQFRQVLGHUDWLRQRIWKHGHVLJQ
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
UHOLDELOLW\RIWKHHTXLSPHQW
1X6FDOH&9&6PDNHXSSXPSVDUH
GHVLJQHGWRDPD[LPXPFDSDFLW\RI
*30SHU)6$57DEOH
DQGRQO\RQHLVH[SHFWHGWREH
RSHUDWHGDWDWLPHGXULQJURXWLQH
RSHUDWLRQ
 ()3' 7KH()3')UHTXHQF\LVDFFHSWDEOHEHFDXVHWKHSRZHU
6LPLODUWRWKHEDVHVIRU65LQ
GLVWULEXWLRQFKDQJHVUHODWLYHO\VORZO\RYHUWKLVDPRXQWRIIXHO 185(*7KLVEDVH65
EXUQXS$FFRUGLQJO\WKLVIUHTXHQF\LVVKRUWHQRXJKWKDWWKH IUHTXHQF\LVUHDVRQDEOHEHFDXVH
(QWKDOS\5LVH+RW&KDQQHO)DFWRUOLPLWFDQQRWEHH[FHHGHG 1X6FDOHXVHVVLPLODUIXHODQG
IRUDQ\VLJQLILFDQWSHULRGRIRSHUDWLRQ
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUDWHRI
FKDQJHLQSRZHUGLVWULEXWLRQZLWK
IXHOEXUQXSGXULQJURXWLQHRSHUDWLRQ
LVQRWH[SHFWHGWREHVLJQLILFDQWO\
GLIIHUHQWIRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV
 GD\V 7KH6XUYHLOODQFH)UHTXHQF\RIGD\VLVDGHTXDWH
6LPLODUWRWKHEDVHVIRU65LQ
FRQVLGHULQJWKDWWKH$2LVPRQLWRUHGE\DFRPSXWHUDQGDQ\ 185(*7KLVEDVH65
GHYLDWLRQIURPUHTXLUHPHQWVLVDODUPHG
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUDWHRI
FKDQJHLQWKHVKDSHRIWKHD[LDO
SRZHUSURILOHGXULQJURXWLQH
RSHUDWLRQLVQRWH[SHFWHGWREH
VLJQLILFDQWO\GLIIHUHQWIRU1X6FDOH
FRPSDUHGWR:HVWLQJKRXVH3ODQWV
Surveillance Base
Requirement Frequency

PRQWKV

Surveillance Base
Requirement Frequency

KRXUV



KRXUV

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KH)UHTXHQF\RIKRXUVLVEDVHGRQLQGXVWU\RSHUDWLQJ
1X6FDOH8QLTXH6RPHZKDWVLPLODU
H[SHULHQFHWKDWGHPRQVWUDWHVFKDQQHOIDLOXUHLVUDUH7KH
WRWKHEDVHVIRU65LQ
&+$11(/&+(&.VXSSOHPHQWVOHVVIRUPDOEXWPRUH
185(*7KLVEDVH65
IUHTXHQWFKHFNVRIFKDQQHOVGXULQJQRUPDORSHUDWLRQDOXVH
IUHTXHQF\LVUHDVRQDEOHFRQVLGHULQJ
RIWKHGLVSOD\VDVVRFLDWHGZLWKWKH/&2UHTXLUHGFKDQQHOV WKDWWKH0RGXOH3URWHFWLRQ6\VWHP
FRQWLQXRXVO\PRQLWRUVDQGFRPSDUHV
VLPLODUFKDQQHOVDQGDQ\VXVSHFWHG
FKDQQHOIDLOXUHLVDODUPHG
7KHUHOLDELOLW\RIVHQVRUVDQGVLJQDO
SURFHVVLQJHTXLSPHQWLVQRW
H[SHFWHGWREHVLJQLILFDQWO\GLIIHUHQW
LQWKH1X6FDOHGHVLJQFRPSDUHGWR
:HVWLQJKRXVH3ODQWV
7KH)UHTXHQF\RIHYHU\KRXUVLVDGHTXDWH,WLVEDVHGRQ 6LPLODUWRWKHEDVHVIRU65LQ
LQGXVWU\RSHUDWLQJH[SHULHQFHFRQVLGHULQJLQGXVWU\
185(*7KLVEDVH65
LQVWUXPHQWUHOLDELOLW\DQGRSHUDWLQJKLVWRU\GDWDIRU
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
LQVWUXPHQWGULIW7RJHWKHUZLWKHQJLQHHULQJMXGJPHQWWKHVH QHXWURQPRQLWRULQJV\VWHP 106 
IDFWRUVGHPRQVWUDWHWKDWDGLIIHUHQFHEHWZHHQWKH
QXFOHDULQVWUXPHQWVDUHVLPLODUWR
FDORULPHWULFKHDWEDODQFHFDOFXODWLRQDQGWKHSRZHUUDQJH
WKHLQVWUXPHQWVXVHGLQ
FKDQQHORXWSXWRIPRUHWKDQ573LVQRWH[SHFWHGLQDQ\ :HVWLQJKRXVH3ODQWV6LQFH
KRXUSHULRG
NuScale’VVDIHW\DQDO\VLVDVVXPHG
DDFFXUDF\FRPSDUHGWRWKH
DFFXUDF\DVVXPHGE\:HVWLQJKRXVH
3ODQWVWKHEDVH65IUHTXHQF\LV
FRQVHUYDWLYHO\WZLFHDVIUHTXHQWDV
WKH:HVWLQJKRXVH3ODQW676
EHFDXVHWKHUHLVQRWH[SHFWHGWREH
DVLJQLILFDQWGLIIHUHQFHLQWKHUDWHRI
GULIWRIWKHVHLQVWUXPHQWVEHWZHHQ
WKH1X6FDOHDQG:HVWLQJKRXVH
3ODQWGHVLJQV

Surveillance Base
Requirement Frequency

PRQWKV



PRQWKV



PRQWKV

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
$VDSSURSULDWHHDFKFKDQQHO VUHVSRQVHPXVWEHYHULILHG
1X6FDOH8QLTXH6RPHZKDWVLPLODU
HYHU\PRQWKV7KLVWHVWPHDVXUHVWKHSRUWLRQRIWKH
WRWKHEDVHVIRU65LQ
UHVSRQVHWLPHIURPWKHVHQVRUWRUHFHLSWLQWKHGLJLWDO
185(*7KLVEDVH65
0RGXOH3URWHFWLRQ6\VWHP7KHGLJLWDOSURFHVVLQJSRUWLRQVRI IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
WKH0RGXOH3URWHFWLRQ6\VWHPDUHDVVXPHGWRIXQFWLRQLQ
UHOLDELOLW\RIVHQVRUVDQGVLJQDO
SURFHVVLQJHTXLSPHQWLVQRW
OHVVWKDQVHFRQGFRQVLVWHQWZLWKWKHLUGHVLJQ(TXLSPHQW
H[SHFWHGWREHVLJQLILFDQWO\GLIIHUHQW
DFWXDWLRQLVPHDVXUHGWKURXJKWHVWLQJUHTXLUHGE\
LQWKH1X6FDOHGHVLJQFRPSDUHGWR
DQG/&2VXUYHLOODQFHUHTXLUHPHQWVDVVRFLDWHGZLWK
:HVWLQJKRXVH3ODQWV
WKHDFWXDWHGFRPSRQHQWV5HVSRQVHWLPHVFDQQRWEH
GHWHUPLQHGGXULQJXQLWRSHUDWLRQEHFDXVHVHQVRULQSXWVDUH
UHTXLUHGWREHYDULHGWRPHDVXUHUHVSRQVHWLPHV,QGXVWU\
H[SHULHQFHKDVVKRZQWKDWWKHVHFRPSRQHQWVXVXDOO\SDVV
WKLVVXUYHLOODQFHZKHQSHUIRUPHGDWWKHPRQWKV
)UHTXHQF\7KHUHIRUHWKH)UHTXHQF\ZDVFRQFOXGHGWREH
DFFHSWDEOHIURPDUHOLDELOLW\VWDQGSRLQW
7KH)UHTXHQF\LVMXVWLILHGE\WKHDVVXPSWLRQRIDPRQWK
6LPLODUWRWKHEDVHVIRU65
FDOLEUDWLRQLQWHUYDOLQWKHGHWHUPLQDWLRQRIWKHPDJQLWXGHRI
LQ185(*3HU75
HTXLSPHQWGULIWLQWKHVHWSRLQWDQDO\VLV
49121 “NuScale Instrument Setpoint
Methodology Technical Report”
6HFWLRQVHQVRUFDOLEUDWLRQLV
SHUIRUPHGGXULQJUHIXHOLQJRXWDJHV
DQGWKHGULIWDOORZDQFHLVEDVHGRQD
PRQWKIXHOF\FOHZLWKSHUFHQW
DGGHGPDUJLQ
7KHPRQWKIUHTXHQF\LVDFFHSWDEOHEDVHGRQ
1X6FDOH8QLTXH
FRQVLGHUDWLRQRIWKHGHVLJQUHOLDELOLW\RIWKHHTXLSPHQW

Surveillance Base
Requirement Frequency
Basis
 PRQWKV 7KHPRQWKIUHTXHQF\LVEDVHGRQWKHSRWHQWLDOIRU
XQSODQQHGSODQWWUDQVLHQWVLIWKH6XUYHLOODQFHVZHUH
SHUIRUPHGZLWKWKHXQLWDWSRZHU7KLVWHVWIUHTXHQF\LV
MXVWLILHGEDVHGRQWKHV\VWHPGHVLJQZKLFKLQFOXGHVWKHXVH
RIFRQWLQXRXVGLDJQRVWLFWHVWIHDWXUHVWKDWZLOOUHSRUWDIDLOXUH
ZLWKLQWKHORJLFDQGDFWXDWLRQV\VWHPWRWKHRSHUDWRU
SURPSWO\7KHRQO\SDUWRIWKHDFWXDWLRQORJLFFLUFXLWU\WKDWLV
QRWFRQWLQXRXVO\VHOIWHVWHGLVWKHDFWXDWLRQDQGSULRULW\ORJLF
FLUFXLWZKLFKFRQVLVWVRIVLPSOHGLVFUHWHFRPSRQHQWVWKDWDUH
YHU\UHOLDEOH

 PRQWKV 7KHIUHTXHQF\RIPRQWKVLVMXVWLILHGEDVHGRQLQGXVWU\
RSHUDWLQJH[SHULHQFHZLWKVLPLODUHTXLSPHQW

 PRQWKV

7KHPRQWKIUHTXHQF\LVEDVHGRQWKHSRWHQWLDOIRU
XQSODQQHGSODQWWUDQVLHQWVLIWKH6XUYHLOODQFHVZHUH
SHUIRUPHGZLWKWKHXQLWDWSRZHU7KHPRQWKIUHTXHQF\LV
DOVRDFFHSWDEOHEDVHGRQFRQVLGHUDWLRQRIWKHGHVLJQ
UHOLDELOLW\RIWKHHTXLSPHQW

Comparison to Similar
Surveillance Intervals Where
Applicable
1X6FDOH8QLTXH6RPHZKDWVLPLODU
WRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOH5HDFWRU7ULS6\VWHP
GHVLJQKDVVHYHUDODGYDQWDJHVRYHU
:HVWLQJKRXVH3ODQWV VXFKDVVHOI
GLDJQRVWLFVLQWHUQDOGLYHUVLW\LQVWHDG
RIDVHSDUDWHGLYHUVHWULSV\VWHP
HWF 6HH75A “Design
RIWKH+LJKO\,QWHJUDWHG3URWHFWLRQ
System Platform” for more
LQIRUPDWLRQRQWKH1X6FDOHGHVLJQ
6LPLODUWRWKHEDVHVIRU65
LQ185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
5HDFWRU7ULS6\VWHPGHVLJQVDUH
VLPLODULQ:HVWLQJKRXVH3ODQWVDQG
WKH1X6FDOHGHVLJQZLWKWKH
1X6FDOHGHVLJQKDYLQJDGYDQWDJHV
VXFKDVVHOIGLDJQRVWLFVLQWHUQDO
GLYHUVLW\LQVWHDGRIDVHSDUDWH
GLYHUVHWULSV\VWHPHWF 
1X6FDOH8QLTXH

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KH)UHTXHQF\RIPRQWKVLVEDVHGRQWKHNQRZQ
6LPLODUWRWKHEDVHVIRU65
UHOLDELOLW\RIVLPLODU)XQFWLRQVLQOLFHQVHGGHVLJQVDQGWKH
LQ185(*7KLVEDVH65
PXOWLGLYLVLRQDOUHGXQGDQF\DYDLODEOHDQGKDVEHHQVKRZQWR IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
EHDFFHSWDEOHWKURXJKLQGXVWU\RSHUDWLQJH[SHULHQFH
5HDFWRU7ULS%UHDNHUGHVLJQVDUH
H[SHFWHGWRKDYHVLPLODUUHOLDELOLW\LQ
:HVWLQJKRXVH3ODQWVDQGWKH
1X6FDOHGHVLJQ
 PRQWKV 7KLVWHVWIUHTXHQF\RIPRQWKVLVMXVWLILHGEDVHGRQWKH
1X6FDOH8QLTXH6RPHZKDWVLPLODU
V\VWHPGHVLJQZKLFKLQFOXGHVWKHXVHRIFRQWLQXRXV
WRWKHEDVHVIRU65LQ
GLDJQRVWLFWHVWIHDWXUHVWKDWZLOOUHSRUWDIDLOXUHZLWKLQWKH
185(*7KLVEDVH65
ORJLFDQGDFWXDWLRQV\VWHPWRWKHRSHUDWRUSURPSWO\7KH
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOH(6)$6GHVLJQKDVVHYHUDO
RQO\SDUWRIWKHDFWXDWLRQORJLFFLUFXLWU\WKDWLVQRW
FRQWLQXRXVO\VHOIWHVWHGLVWKHDFWXDWLRQDQGSULRULW\ORJLF
DGYDQWDJHVRYHU:HVWLQJKRXVH
FLUFXLWZKLFKFRQVLVWVRIVLPSOHGLVFUHWHFRPSRQHQWVWKDWDUH 3ODQWV VXFKDVVHOIGLDJQRVWLFV
YHU\UHOLDEOH
LQWHUQDOGLYHUVLW\LQVWHDGRID
VHSDUDWHGLYHUVHWULSV\VWHPHWF 
6HH75A “Design of
WKH+LJKO\,QWHJUDWHG3URWHFWLRQ
System Platform” for more
LQIRUPDWLRQRQWKH1X6FDOHGHVLJQ
 PRQWKV
7KHPRQWKIUHTXHQF\LVEDVHGRQWKHSRWHQWLDOIRU
6LPLODUWRWKHEDVHVIRU65
XQSODQQHGSODQWWUDQVLHQWVLIWKH6XUYHLOODQFHVZHUH
LQ185(*7KLVEDVH65
SHUIRUPHGZLWKWKHXQLWDWSRZHU7KHPRQWKIUHTXHQF\LV IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
DOVRDFFHSWDEOHEDVHGRQFRQVLGHUDWLRQRIWKHGHVLJQ
UHOLDELOLW\RILQGLYLGXDOFRPSRQHQWVLQ
UHOLDELOLW\RIWKHHTXLSPHQW
(6)$6LQWKH1X6FDOHGHVLJQLV
H[SHFWHGWREHVLPLODUWRWKRVHLQ
:HVWLQJKRXVH3ODQWV
 PRQWKV
7KHPRQWKIUHTXHQF\LVEDVHGRQWKHSRWHQWLDOIRU
1X6FDOH8QLTXH
XQSODQQHGSODQWWUDQVLHQWVLIWKH6XUYHLOODQFHVZHUH
SHUIRUPHGZLWKWKHXQLWDWSRZHU7KHPRQWKIUHTXHQF\LV
DOVRDFFHSWDEOHEDVHGRQFRQVLGHUDWLRQRIWKHGHVLJQ
UHOLDELOLW\RIWKHHTXLSPHQW
Surveillance Base
Requirement Frequency

PRQWKV

Surveillance Base
Requirement Frequency

PRQWKV



PRQWKV



PRQWKV

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KH)UHTXHQF\RIPRQWKVLVEDVHGRQWKHNQRZQ
6LPLODUWRWKHEDVHVIRU65
UHOLDELOLW\RIVLPLODU)XQFWLRQVLQOLFHQVHGGHVLJQVDQGWKH
LQ185(*7KLVEDVH65
PXOWLGLYLVLRQDOUHGXQGDQF\DYDLODEOHDQGKDVEHHQVKRZQWR IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
EHDFFHSWDEOHWKURXJKLQGXVWU\RSHUDWLQJH[SHULHQFH
UHOLDELOLW\RIWKH1X6FDOHSUHVVXUL]HU
KHDWHUWULSEUHDNHULVH[SHFWHGWREH
VLPLODUWRWKHUHOLDELOLW\RIWKH
:HVWLQJKRXVH3ODQWV’ Reactor Trip
%UHDNHUGHVLJQ
7KH)UHTXHQF\RIPRQWKVLVEDVHGRQWKHNQRZQ
1X6FDOH8QLTXH6RPHZKDWVLPLODU
UHOLDELOLW\RIVLPLODU)XQFWLRQVLQOLFHQVHGGHVLJQVDQGWKH
WRWKHEDVHVIRU65LQ
SRWHQWLDOIRUXQSODQQHGSODQWWUDQVLHQWVLIWKH6XUYHLOODQFHV
185(*DQGYDULRXV65VLQ
ZHUHSHUIRUPHGZLWKWKHXQLWDWSRZHU7KHPRQWK
185(*VXFKDV
IUHTXHQF\LVDOVRDFFHSWDEOHEDVHGRQFRQVLGHUDWLRQRIWKH
HWF7KLVEDVH65
GHVLJQUHOLDELOLW\RIWKHHTXLSPHQW
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
UHOLDELOLW\RILQGLYLGXDOFRPSRQHQWVLQ
WKH1X6FDOHGHVLJQLVH[SHFWHGWR
EHVLPLODUWRWKRVHLQ:HVWLQJKRXVH
3ODQWV
7KHPRQWKIUHTXHQF\LVEDVHGRQWKHQHHGWRSHUIRUP
6LPLODUWRWKHEDVHVIRU65LQ
WKLV6XUYHLOODQFHXQGHUWKHFRQGLWLRQVWKDWDSSO\GXULQJDXQLW 185(*7KLVEDVH65
RXWDJHDQGWKHSRWHQWLDOIRUXQSODQQHGSODQWWUDQVLHQWVLIWKH IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
6XUYHLOODQFHVZHUHSHUIRUPHGZLWKWKHXQLWDWSRZHU7KH UHOLDELOLW\RIWKH1X6FDOH5HPRWH
PRQWKIUHTXHQF\LVDOVRDFFHSWDEOHEDVHGRQFRQVLGHUDWLRQ 6KXWGRZQ6WDWLRQ 566 DQGWKH
RIWKHGHVLJQUHOLDELOLW\RIWKHHTXLSPHQW
:HVWLQJKRXVH5HPRWH6KXWGRZQ
6\VWHPDUHH[SHFWHGWREHVLPLODU
Additionally, the operator’s impact
RQSODQWVDIHW\LQWKH1X6FDOH
GHVLJQLVVPDOOHUFRPSDUHGWRWKH
:HVWLQJKRXVH3ODQWGHVLJQ

Surveillance Base
Requirement Frequency

PRQWKV

Basis
7KH)UHTXHQF\RIPRQWKVLVEDVHGRQWKHXVHRIWKHGDWD
GLVSOD\FDSDELOLW\LQWKHFRQWUROURRPDVSDUWRIWKHQRUPDO
XQLWRSHUDWLRQDQGWKHDYDLODELOLW\RIPXOWLSOHYLGHRGLVSOD\
XQLWVDWWKH5667KH)UHTXHQF\RIPRQWKVLVEDVHG
XSRQLQGXVWU\RSHUDWLQJH[SHULHQFHDQGFRQVLVWHQF\ZLWK
FRQWUROURRPKDUGZDUHDQGVRIWZDUH



PRQWKV

7KHPRQWKIUHTXHQF\LVEDVHGRQWKHNQRZQUHOLDELOLW\RI
VLPLODU)XQFWLRQVLQOLFHQVHGGHVLJQVDQGWKHUHGXQGDQF\
DYDLODEOHDQGKDVEHHQVKRZQWREHDFFHSWDEOHWKURXJK
LQGXVWU\RSHUDWLQJH[SHULHQFH



KRXUV

6LQFH5HTXLUHG$FWLRQ$DOORZVD&RPSOHWLRQ7LPHRI
KRXUVWRUHVWRUHSDUDPHWHUVWKDWDUHQRWZLWKLQOLPLWVWKH
KRXU6XUYHLOODQFH)UHTXHQF\IRUSUHVVXUL]HUSUHVVXUHLV
VXIILFLHQWWRHQVXUHWKHSUHVVXUHFDQEHUHVWRUHGWRDQRUPDO
RSHUDWLRQVWHDG\VWDWHFRQGLWLRQIROORZLQJORDGFKDQJHVDQG
RWKHUH[SHFWHGWUDQVLHQWRSHUDWLRQV7KHKRXULQWHUYDOKDV
EHHQVKRZQE\LQGXVWU\RSHUDWLQJSUDFWLFHWREHVXIILFLHQWWR
UHJXODUO\DVVHVVIRUSRWHQWLDOGHJUDGDWLRQDQGWRYHULI\
RSHUDWLRQLVZLWKLQVDIHW\DQDO\VLVDVVXPSWLRQV

Comparison to Similar
Surveillance Intervals Where
Applicable
6LPLODUWRWKHEDVHVIRU65
LQ185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
UHOLDELOLW\RIWKH1X6FDOH566DQG
WKH:HVWLQJKRXVH5HPRWH
6KXWGRZQ:RUNVWDWLRQDUHH[SHFWHG
WREHVLPLODU$GGLWLRQDOO\WKH
operator’s impact on plant safety in
WKH1X6FDOHGHVLJQLVVPDOOHU
FRPSDUHGWRWKH:HVWLQJKRXVH
3ODQWGHVLJQ
6LPLODUWRWKHEDVHVIRU65
LQ185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
UHOLDELOLW\RIWKH1X6FDOH566DQG
WKH:HVWLQJKRXVH5HPRWH
6KXWGRZQ:RUNVWDWLRQDUHH[SHFWHG
WREHVLPLODU$GGLWLRQDOO\WKH
operator’s impact on plant safety in
WKH1X6FDOHGHVLJQLVVPDOOHU
FRPSDUHGWRWKH:HVWLQJKRXVH
3ODQWGHVLJQ
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
UHODWLYHUDWHRIFKDQJHLQPDUJLQWR
UHDFWRUFRRODQWV\VWHP 5&6 FULWLFDO
KHDWIOX[ &+) SDUDPHWHUOLPLWVGXH
WRSUHVVXUHFKDQJHVGXULQJWKH
FRXUVHRIURXWLQHRSHUDWLRQVLVQRW
H[SHFWHGWREHVLJQLILFDQWO\GLIIHUHQW
IRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV

Surveillance Base
Requirement Frequency

KRXUV



KRXUV



PLQXWHV

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
6LQFH5HTXLUHG$FWLRQ$DOORZVD&RPSOHWLRQ7LPHRI
6LPLODUWRWKHEDVHVIRU65LQ
KRXUVWRUHVWRUHSDUDPHWHUVWKDWDUHQRWZLWKLQOLPLWVWKH 185(*7KLVEDVH65
KRXU6XUYHLOODQFH)UHTXHQF\IRU5&6FROGWHPSHUDWXUHLV
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
VXIILFLHQWWRHQVXUHWKHWHPSHUDWXUHFDQEHUHVWRUHGWRD
UHODWLYHUDWHRIFKDQJHLQPDUJLQWR
5&6&+)SDUDPHWHUOLPLWVGXHWR
QRUPDORSHUDWLRQVWHDG\VWDWHFRQGLWLRQIROORZLQJORDG
WHPSHUDWXUHLQFUHDVHVGXULQJWKH
FKDQJHVDQGRWKHUH[SHFWHGWUDQVLHQWRSHUDWLRQV7KH
KRXULQWHUYDOKDVEHHQVKRZQE\LQGXVWU\RSHUDWLQJSUDFWLFH FRXUVHRIURXWLQHRSHUDWLRQVLVQRW
WREHVXIILFLHQWWRUHJXODUO\DVVHVVIRUSRWHQWLDOGHJUDGDWLRQ
H[SHFWHGWREHVLJQLILFDQWO\GLIIHUHQW
DQGWRYHULI\RSHUDWLRQLVZLWKLQVDIHW\DQDO\VLVDVVXPSWLRQV IRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV
7KH65WRYHULI\DOO5&6WHPSHUDWXUHVHYHU\KRXUVWDNHV 6LPLODUWRWKHEDVHVIRU65LQ
LQWRDFFRXQWLQGLFDWLRQVDQGDODUPVWKDWDUHFRQWLQXRXVO\
185(*7KLVEDVH65
DYDLODEOHWRWKHRSHUDWRULQWKHFRQWUROURRPDQGLVFRQVLVWHQW IUHTXHQF\LVUHDVRQDEOHEHFDXVH
ZLWKRWKHUURXWLQH6XUYHLOODQFHVZKLFKDUHW\SLFDOO\
1X6FDOHXVHVVLPLODUIXHODQG
SHUIRUPHGRQFHSHUVKLIW,QDGGLWLRQRSHUDWRUVDUHWUDLQHGWR FRQWUROURRPLQGLFDWLRQVIRU5&6
EHVHQVLWLYHWR5&6WHPSHUDWXUHGXULQJDSSURDFKWR
WHPSHUDWXUHDV:HVWLQJKRXVH
FULWLFDOLW\DQGZLOOHQVXUHWKDWWKHPLQLPXPWHPSHUDWXUHIRU
3ODQWV
FULWLFDOLW\LVPHWDVFULWLFDOLW\LVDSSURDFKHG
7KLV)UHTXHQF\RIPLQXWHVLVFRQVLGHUHGUHDVRQDEOHLQ
6LPLODUWRWKHEDVHVIRU65LQ
YLHZRIWKHFRQWUROURRPLQGLFDWLRQDYDLODEOHWRPRQLWRU5&6 185(*7KLVEDVH65
VWDWXV$OVRVLQFHWHPSHUDWXUHUDWHRIFKDQJHOLPLWVDUH
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
VSHFLILHGLQKRXUO\LQFUHPHQWVPLQXWHVSHUPLWV
1X6FDOHXVHVVLPLODUFRQWUROURRP
DVVHVVPHQWDQGFRUUHFWLRQIRUPLQRUGHYLDWLRQVZLWKLQD
LQGLFDWLRQVIRU5&6SUHVVXUH5&6
WHPSHUDWXUHDQG5&6KHDWXSDQG
UHDVRQDEOHWLPH
FRROGRZQUDWHVDV:HVWLQJKRXVH
3ODQWV

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KHKRXU)UHTXHQF\LVDUHDVRQDEOHLQWHUYDOWRWUHQG
6LPLODUWRWKHEDVHVIRU65
/($.$*(DQGUHFRJQL]HVWKHLPSRUWDQFHRIHDUO\OHDNDJH
LQ185(*7KLVEDVH65
GHWHFWLRQLQWKHSUHYHQWLRQRIDFFLGHQWV
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
5&6/HDNDJH'HWHFWLRQ
,QVWUXPHQWDWLRQDQGWKHULVNRIORVV
RILQWHJULW\RIWKHUHDFWRUFRRODQW
SUHVVXUHERXQGDU\ 5&3% DUHQRW
H[SHFWHGWREHVLJQLILFDQWO\GLIIHUHQW
EHWZHHQWKH1X6FDOHDQG
:HVWLQJKRXVH3ODQWGHVLJQV

KRXUV
7KH6XUYHLOODQFH)UHTXHQF\RIKRXUVLVDUHDVRQDEOH
6LPLODUWRWKHEDVHVIRU65
LQWHUYDOWRWUHQGSULPDU\WRVHFRQGDU\/($.$*(DQG
LQ185(*7KLVEDVH65
UHFRJQL]HVWKHLPSRUWDQFHRIHDUO\OHDNDJHGHWHFWLRQLQWKH
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
SUHYHQWLRQRIDFFLGHQWV
GHVLJQRIWKH1X6FDOHVWHDP
JHQHUDWRUVLVVXFKWKDWWKHSULPDU\
WRVHFRQGDU\/($.$*(LVH[SHFWHG
WREHFRPSDUDEOHWRWKH
:HVWLQJKRXVH3ODQWVWHDP
JHQHUDWRUGHVLJQ
 PRQWKV 7KHIUHTXHQF\RIPRQWKVLVEDVHGRQWKHQHHGWRSHUIRUP 6LPLODUWRWKHEDVHVIRU65LQ
WKLVVXUYHLOODQFHGXULQJSHULRGVLQZKLFKWKHSODQWLV
185(*7KLVEDVH65
VKXWGRZQIRUUHIXHOLQJWRSUHYHQWDQ\XSVHWVRISODQW
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
RSHUDWLRQ
&9&6GHVLJQVLQWKH1X6FDOHDQG
:HVWLQJKRXVH3ODQWDUHH[SHFWHGWR
KDYHVLPLODUUHOLDELOLW\
Surveillance Base
Requirement Frequency

KRXUV

Surveillance Base
Requirement Frequency

KRXUV



KRXUV



KRXUV



GD\V

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KH)UHTXHQF\RIKRXUVLVEDVHGRQLQGXVWU\RSHUDWLQJ
6LPLODUWRWKHEDVHVIRU65LQ
H[SHULHQFH7KH&+$11(/&+(&.VXSSOHPHQWVOHVV
185(*7KLVEDVH65
IRUPDOEXWPRUHIUHTXHQWFKHFNVRIFKDQQHOVGXULQJQRUPDO IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
RSHUDWLRQDOXVHRIWKHGLVSOD\VDVVRFLDWHGZLWKWKH/&2
1X6FDOHFRQWDLQPHQWHYDFXDWLRQ
UHTXLUHGFKDQQHOV
V\VWHP &(6 FRQGHQVDWHPRQLWRULV
DOHYHOPRQLWRUH[SHFWHGWREH
VLPLODULQUHOLDELOLW\WRWKH
:HVWLQJKRXVH3ODQWVWHDP
JHQHUDWRUOHYHODQGSUHVVXUL]HU
ZDWHUOHYHOPRQLWRUV
7KH)UHTXHQF\RIKRXUVLVEDVHGRQLQGXVWU\RSHUDWLQJ
6LPLODUWRWKHEDVHVIRU65LQ
H[SHULHQFHWKDWGHPRQVWUDWHVFKDQQHOIDLOXUHRISUHVVXUH
185(*7KLVEDVH65
PRQLWRUVLVUDUH7KH&+$11(/&+(&.VXSSOHPHQWVOHVV
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
IRUPDOEXWPRUHIUHTXHQWFKHFNVRIFKDQQHOVGXULQJQRUPDO 1X6FDOH&(6LQOHWSUHVVXUHPRQLWRU
RSHUDWLRQDOXVHRIWKHGLVSOD\VDVVRFLDWHGZLWKWKH/&2
LVH[SHFWHGWRKDYHDVLPLODU
UHTXLUHGFKDQQHOV
UHOLDELOLW\DVWKHSUHVVXUHPRQLWRUVLQ
WKH:HVWLQJKRXVH3ODQWGHVLJQ
7KH)UHTXHQF\RIKRXUVLVEDVHGRQLQVWUXPHQWUHOLDELOLW\ 6LPLODUWRWKHEDVHVIRU65
DQGLVUHDVRQDEOHIRUGHWHFWLQJRIIQRUPDOFRQGLWLRQV
LQ185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOH&(6JDVHRXVUDGLRDFWLYLW\
PRQLWRUDQGWKH:HVWLQJKRXVH3ODQW
FRQWDLQPHQWDWPRVSKHUH
UDGLRDFWLYLW\PRQLWRUDUHH[SHFWHGWR
KDYHVLPLODUUHOLDELOLW\
7KH)UHTXHQF\RIGD\VFRQVLGHUVLQVWUXPHQWUHOLDELOLW\
6LPLODUWRWKHEDVHVIRU65
DQGLQGXVWU\RSHUDWLQJH[SHULHQFHKDVVKRZQWKDWLWLVSURSHU LQ185(*7KLVEDVH65
IRUGHWHFWLQJGHJUDGDWLRQ
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOH&(6JDVHRXVUDGLRDFWLYLW\
PRQLWRUDQGWKH:HVWLQJKRXVH3ODQW
FRQWDLQPHQWDWPRVSKHUH
UDGLRDFWLYLW\PRQLWRUDUHH[SHFWHGWR
KDYHVLPLODUUHOLDELOLW\

Surveillance Base
Requirement Frequency

GD\V



PRQWKV



PRQWKV



PRQWKV

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KH)UHTXHQF\RIGD\VFRQVLGHUVLQVWUXPHQWUHOLDELOLW\
6LPLODUWRWKHEDVHVIRU65V
DQGLQGXVWU\RSHUDWLQJH[SHULHQFHKDVVKRZQWKDWLWLVSURSHU DQGLQ185(*7KLV
IRUGHWHFWLQJGHJUDGDWLRQ
EDVH65IUHTXHQF\LVUHDVRQDEOH
EHFDXVHWKH1X6FDOH&(6
FRQGHQVDWHPRQLWRUDQGWKH
:HVWLQJKRXVH3ODQWFRQWDLQPHQW
VXPSPRQLWRUDUHH[SHFWHGWRKDYH
VLPLODUUHOLDELOLW\
7KH)UHTXHQF\RIPRQWKVFRQVLGHUVLQVWUXPHQWUHOLDELOLW\ 6LPLODUWRWKHEDVHVIRU65
DQGLQGXVWU\RSHUDWLQJH[SHULHQFHWKDWKDVSURYHQWKDWWKLV
LQ185(*7KLVEDVH65
)UHTXHQF\LVDFFHSWDEOH
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOH&(6FRQGHQVDWHPRQLWRU
DQGWKH:HVWLQJKRXVH3ODQW
FRQWDLQPHQWVXPSPRQLWRUDUH
H[SHFWHGWRKDYHVLPLODUUHOLDELOLW\
7KH)UHTXHQF\RIPRQWKVLVEDVHGRQWKHDVVXPSWLRQRI 6LPLODUWRWKHEDVHVIRU65
DPRQWKFDOLEUDWLRQLQWHUYDOLQWKHGHWHUPLQDWLRQRIWKH
LQ185(*7KLVEDVH65
PDJQLWXGHRIHTXLSPHQWGULIWLQWKHVHWSRLQWPHWKRGRORJ\
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOH&(6LQOHWSUHVVXUHPRQLWRU
SUHVVXUHPRQLWRUVLQWKH
:HVWLQJKRXVH3ODQWGHVLJQDUH
H[SHFWHGWRKDYHVLPLODUUHOLDELOLW\
7KH)UHTXHQF\RIPRQWKVFRQVLGHUVLQVWUXPHQWUHOLDELOLW\ 6LPLODUWRWKHEDVHVIRU65
DQGLQGXVWU\RSHUDWLQJH[SHULHQFHWKDWKDVSURYHQWKDWWKLV
LQ185(*7KLVEDVH65
)UHTXHQF\LVDFFHSWDEOH
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOH&(6JDVHRXVUDGLRDFWLYLW\
PRQLWRUDQGWKH:HVWLQJKRXVH3ODQW
FRQWDLQPHQWDWPRVSKHUH
UDGLRDFWLYLW\PRQLWRUDUHH[SHFWHGWR
KDYHVLPLODUUHOLDELOLW\

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KHGD\)UHTXHQF\LVDGHTXDWHWRWUHQGFKDQJHVLQWKH
6LPLODUWRWKHEDVHVIRU65
QREOHJDVVSHFLILFDFWLYLW\OHYHODQGEDVHGRQWKHORZ
LQ185(*7KLVEDVH65
SUREDELOLW\RIDQDFFLGHQWRFFXUULQJGXULQJWKLVWLPHSHULRG
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUHODWLYH
UDWHRIFKDQJHLQ5&6VSHFLILF
DFWLYLW\GXULQJURXWLQHRSHUDWLRQLV
QRWH[SHFWHGWREHVLJQLILFDQWO\
GLIIHUHQWIRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV

GD\V
7KHGD\)UHTXHQF\LVDGHTXDWHWRWUHQGFKDQJHVLQWKH
6LPLODUWRWKHEDVHVIRU65
LRGLQHDFWLYLW\OHYHODQGEDVHGRQWKHORZSUREDELOLW\RIDQ
LQ185(*7KLVEDVH65
DFFLGHQWRFFXUULQJGXULQJWKLVWLPHSHULRG
IUHTXHQF\LVUHDVRQDEOHEHFDXVH
1X6FDOHXVHVVLPLODUIXHODQG
UHDFWLYLW\FRQWUROSURFHVVHVDV
:HVWLQJKRXVH3ODQWV7KHUHODWLYH
UDWHRIFKDQJHLQ5&6VSHFLILF
DFWLYLW\GXULQJURXWLQHRSHUDWLRQLV
QRWH[SHFWHGWREHVLJQLILFDQWO\
GLIIHUHQWIRU1X6FDOHFRPSDUHGWR
:HVWLQJKRXVH3ODQWV
 PRQWKV 7KHPRQWK)UHTXHQF\LVEDVHGRQWKHQHHGWRSHUIRUP
6LPLODUWRWKHEDVHVIRU65LQ
WKHVH6XUYHLOODQFHVXQGHUWKHFRQGLWLRQVWKDWDSSO\GXULQJD 185(*7KLVEDVH65
XQLWRXWDJHDQGWKHSRWHQWLDOIRUXQSODQQHGSODQWWUDQVLHQWVLI IUHTXHQF\LVUHDVRQDEOHEHFDXVH
WKH6XUYHLOODQFHVZHUHSHUIRUPHGZLWKWKHUHDFWRUDWSRZHU NuScale’s ECCS and WKH
7KHPRQWK)UHTXHQF\LVDOVRDFFHSWDEOHEDVHGRQ
:HVWLQJKRXVH3ODQW(&&6DUH
FRQVLGHUDWLRQRIWKHGHVLJQUHOLDELOLW\RIWKHHTXLSPHQW
H[SHFWHGWRKDYHVLPLODUUHOLDELOLW\
Surveillance Base
Requirement Frequency

GD\V

Comparison to Similar
Surveillance Intervals Where
Basis
Applicable
7KHPRQWK)UHTXHQF\LVEDVHGRQWKHQHHGWRSHUIRUP
6LPLODUWRWKHEDVHVIRU65LQ
WKHVH6XUYHLOODQFHVXQGHUWKHFRQGLWLRQVWKDWDSSO\GXULQJD 185(*7KLVEDVH65
XQLWRXWDJHDQGWKHSRWHQWLDOIRUXQSODQQHGSODQWWUDQVLHQWVLI IUHTXHQF\LVUHDVRQDEOHEHFDXVH
WKH6XUYHLOODQFHVZHUHSHUIRUPHGZLWKWKHUHDFWRUDWSRZHU NuScale’s ECCSDQGWKH
7KHPRQWK)UHTXHQF\LVDOVRDFFHSWDEOHEDVHGRQ
:HVWLQJKRXVH3ODQW(&&6DUH
FRQVLGHUDWLRQRIWKHGHVLJQUHOLDELOLW\RIWKHHTXLSPHQW
H[SHFWHGWRKDYHVLPLODUUHOLDELOLW\
 KRXUV 7KHKRXU)UHTXHQF\LVEDVHGRQWKHH[SHFWHGORZUDWHRI 6LPLODUWRWKHEDVHVIRU65LQ

JDVDFFXPXODWLRQDQGWKHDYDLODELOLW\RIFRQWUROURRP
185(*7KLVEDVH65
LQGLFDWLRQDQGDODUPRIGHFD\KHDWUHPRYDOV\VWHP '+56  IUHTXHQF\LVUHDVRQDEOHEHFDXVH
OHYHOLQWKHFRQWUROURRP
NuScale’s DHRS is H[SHFWHGWR
KDYHDVLPLODUUHOLDELOLW\DVWKH
SDVVLYHUHVLGXDOKHDWUHPRYDOKHDW
H[FKDQJHULQWKH$3GHVLJQ
 PRQWKV 7KHPRQWK)UHTXHQF\LVEDVHGRQWKHQHHGWRSHUIRUP
6LPLODUWRWKHEDVHVIRU65LQ
WKHVH6XUYHLOODQFHVXQGHUWKHFRQGLWLRQVWKDWDSSO\GXULQJD 185(*7KLVEDVH65
XQLWRXWDJHDQGWKHSRWHQWLDOIRUXQSODQQHGSODQWWUDQVLHQWVLI IUHTXHQF\LVUHDVRQDEOHEHFDXVH
WKH6XUYHLOODQFHVZHUHSHUIRUPHGZLWKWKHUHDFWRUDWSRZHU NuScale’s DHRS and the
7KHPRQWK)UHTXHQF\LVDOVRDFFHSWDEOHEDVHGRQ
:HVWLQJKRXVH3ODQW(&&6DUH
FRQVLGHUDWLRQRIWKHGHVLJQUHOLDELOLW\RIWKHHTXLSPHQW
H[SHFWHGWRKDYHVLPLODUUHOLDELOLW\
 KRXUV 6LQFHWKHXOWLPDWHKHDWVLQN 8+6 OHYHOLVQRUPDOO\
6LPLODUWRWKHEDVHVIRU65LQ
PDLQWDLQHGDWDVWDEOHOHYHODQGLVPRQLWRUHGE\PDLQ
185(*7KLVEDVH65
FRQWUROLQGLFDWLRQDQGDODUPDKRXU)UHTXHQF\LV
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
DSSURSULDWH7KLVIUHTXHQF\DOVRWDNHVLQWRFRQVLGHUDWLRQWKH RSHUDWLQJEDQGLVODUJHGXHWRWKH
YHU\ODUJHYROXPHRIZDWHULQWKH
KLJKUDWLRRI8+6YROXPHFKDQJHWR8+6OHYHOFKDQJHGXH
WRWKH8+6JHRPHWU\
8+6
Surveillance Base
Requirement Frequency

PRQWKV

Surveillance Base
Requirement Frequency
Basis
 KRXUV 7KH)UHTXHQF\RIKRXUVLVVXIILFLHQWWRLGHQWLI\D
WHPSHUDWXUHFKDQJHWKDWZRXOGDSSURDFKHLWKHUWKHXSSHURU
ORZHUOLPLWRI8+6EXONDYHUDJHWHPSHUDWXUHDVVXPHGLQWKH
VDIHW\DQDO\VHV6LQFHWKH8+6EXONDYHUDJHWHPSHUDWXUHLV
QRUPDOO\VWDEOHDQGLVPRQLWRUHGE\PDLQFRQWUROLQGLFDWLRQ
DQGDODUPDKRXU)UHTXHQF\LVDSSURSULDWH7KLV
IUHTXHQF\DOVRWDNHVLQWRFRQVLGHUDWLRQWKHODUJHKHDW
FDSDFLW\RIWKH8+6LQFRPSDULVRQWRWKHPDJQLWXGHRI
SRVVLEOHKHDWDGGLWLRQRUUHPRYDOPHFKDQLVPV

GD\V
6LQFHWKH8+6YROXPHRIERUDWHGZDWHULVODUJHFRPSDUHGWR
SRWHQWLDOGLOXWLRQVRXUFHVWKHGD\)UHTXHQF\LV
DFFHSWDEOH,QDGGLWLRQWKHUHODWLYHO\IUHTXHQWVXUYHLOODQFHRI
WKH8+6ZDWHUYROXPHSURYLGHVDVVXUDQFHWKDWWKH8+6
ERURQFRQFHQWUDWLRQLVQRWFKDQJHGVLJQLILFDQWO\
 GD\V 6LQFHYHULILFDWLRQRIYDOYHSRVLWLRQIRUFRQWDLQPHQWLVRODWLRQ
YDOYHVRXWVLGHFRQWDLQPHQWLVUHODWLYHO\HDV\WKHGD\
)UHTXHQF\LVEDVHGRQHQJLQHHULQJMXGJPHQWDQGZDV
FKRVHQWRSURYLGHDGGHGDVVXUDQFHRIWKHFRUUHFWSRVLWLRQV

Comparison to Similar
Surveillance Intervals Where
Applicable
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
RSHUDWLQJEDQGLVODUJHGXHWRWKH
YHU\ODUJHYROXPHRIZDWHULQWKH
8+6

6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
RSHUDWLQJEDQGLVODUJHGXHWRWKH
YHU\ODUJHYROXPHRIZDWHU
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
SUREDELOLW\RIPLVDOLJQPHQWRIWKHVH
FRQWDLQPHQWLVRODWLRQYDOYHVVLQFH
WKH\KDYHEHHQYHULILHGWREHLQWKH
SURSHUSRVLWLRQLVH[SHFWHGWREH
VPDOO
 PRQWKV 7KHPRQWK)UHTXHQF\LVEDVHGRQWKHQHHGWRSHUIRUP
6LPLODUWRWKHEDVHVIRU65LQ
WKLV6XUYHLOODQFHXQGHUWKHFRQGLWLRQVWKDWDSSO\GXULQJDXQLW 185(*7KLVEDVH65
RXWDJHDQGWKHSRWHQWLDOIRUDQXQSODQQHGWUDQVLHQWLIWKH
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOHFRQWDLQPHQWLVRODWLRQYDOYH
6XUYHLOODQFHZHUHSHUIRUPHGZLWKWKHUHDFWRUDWSRZHU
GHVLJQLVH[SHFWHGWRKDYHDVLPLODU
,QGXVWU\RSHUDWLQJH[SHULHQFHKDVVKRZQWKDWWKHVH
FRPSRQHQWVXVXDOO\SDVVWKLV6XUYHLOODQFHZKHQSHUIRUPHG UHOLDELOLW\DVWKH:HVWLQJKRXVH3ODQW
DWWKHPRQWK)UHTXHQF\7KHUHIRUHWKH)UHTXHQF\ZDV
FRQWDLQPHQWLVRODWLRQYDOYHGHVLJQ
FRQFOXGHGWREHDFFHSWDEOHIURPDUHOLDELOLW\VWDQGSRLQW

Surveillance Base
Requirement Frequency

KRXUV





PRQWKV

Basis
7KH)UHTXHQF\RIKRXUVLVFRQVLVWHQWZLWKWKH&+$11(/
&+(&.)UHTXHQF\VSHFLILHGIRUVLPLODUQHXWURQGHWHFWRU
LQVWUXPHQWVLQ/&2

,QGXVWU\RSHUDWLQJH[SHULHQFHKDVVKRZQWKDWVLPLODU
FRPSRQHQWVXVXDOO\SDVVWKLV6XUYHLOODQFHZKHQSHUIRUPHG
DWWKHPRQWK)UHTXHQF\

Comparison to Similar
Surveillance Intervals Where
Applicable
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOHUHIXHOLQJQXFOHDU
LQVWUXPHQWDWLRQGHVLJQLVH[SHFWHG
WRKDYHDVLPLODUUHOLDELOLW\DVWKH
:HVWLQJKRXVH3ODQWUHIXHOLQJ
QXFOHDULQVWUXPHQWDWLRQGHVLJQ
6LPLODUWRWKHEDVHVIRU65LQ
185(*7KLVEDVH65
IUHTXHQF\LVUHDVRQDEOHEHFDXVHWKH
1X6FDOHUHIXHOLQJQXFOHDU
LQVWUXPHQWDWLRQGHVLJQLVH[SHFWHG
WRKDYHDVLPLODUUHOLDELOLW\DVWKH
:HVWLQJKRXVH3ODQWUHIXHOLQJ
QXFOHDULQVWUXPHQWDWLRQGHVLJQ

Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 9034
Date of RAI Issue: 09/14/2017

NRC Question No.: 16-31
Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
●

NUREG-1431, “STS Westinghouse Plants,” Revision 4
(ADAMS Accession Nos. ML12100A222 and ML12100A228)

●

NUREG-1432, “STS Combustion Engineering Plants,” Revision 4
(ADAMS Accession Nos. ML12102A165 and ML12102A169)

●

NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.
The statements of the LCO, Condition A, Requied Action A.2, and SR 3.1.2.1 of Subsection
3.1.2 differ from the corresponding statements in the Westinghouse, CE, and AP1000 STS
Subsection 3.1.2, “Core Reactivity”; differences in these STS requirements are indicated in the
following quotations using blue and red colored font. The changes indicate how to revise each
STS requirement to match the corresponding GTS requirement.
In the quotation of GTS 3.1.2 requirements, the underlined blue colored font indicates
modification of GTS Frequency requirements, which has been globally requested by the staff in

NuScale Nonproprietary

another RAI Question Sub-question. An editorial correction to GTS 3.1.2 Required Action A.2 is
indicated by lined out red colored font.
a.

The applicant is requested to justify the GTS phrasing over the phrasing of the three STS
subsections for each GTS provision quoted.

b.

The applicant is also requested to compare the GTS 3.1.2 Bases against the Bases of the
three STS subsections and, for all phrasing differences, justify the GTS Bases phrasing
over the phrasing of the three STS Bases subsections.

-----------------------------------------------------------------------------------------------------------NuScale GTS
-----------------------------------------------------------------------------------------------------------LCO 3.1.2
The core reactivity balance shall be within ±1% Δk/k of the
normalized predicted values.
Condition A

Core reactivity not within limit.

Required Action A.2

Established appropriate operating restrictions. | 7 days

SR 3.1.2.1
Note

Predicted reactivity values may be adjusted to correspond to
measured core reactivity prior to exceeding a fuel burnup of
60 effective full power days (EFPD) after each fuel loading.

Surveillance

Verify overall core reactivity balance is within ±1% Δk/k of
predicted values.

Frequency

Once prior to exceeding 5% RTP after each refueling
AND
----------------NOTE--------------Only required after 60 EFPD
--------------------------------------[ 31 EFPD thereafter
OR

In accordance with the Surveillance Frequency Control
Program ]
------------------------------------------------------------------------------------------------------------------------------Westinghouse STS (revised to match GTS)
-------------------------------------------------------------------------------------------------------------------------------
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LCO 3.1.2

The measured core reactivity balance shall be within ± 1%
Δk/k of the normalized predicted values.

Condition A

Measured core Core reactivity not within limit.

Required Action A.2

Establish appropriate operating restrictions and SRs. | 7 days

SR 3.1.2.1
Note

The predicted Predicted reactivity values may be adjusted
(normalized) to correspond to the measured core reactivity
prior to exceeding a fuel burnup of 60 effective full power days
(EFPD) after each fuel loading.

Surveillance

Verify overall measured core reactivity balance is within ±1%
Δk/k of predicted values.

Frequency

Once prior to exceeding 5% RTP entering MODE 1 after each
refueling
AND
---------------NOTE--------------Only required after 60 EFPD
--------------------------------------[ 31 EFPD thereafter
OR
In accordance with the Surveillance Frequency Control
Program ]

------------------------------------------------------------------------------------------------------------------------------CE STS (revised to match GTS)
------------------------------------------------------------------------------------------------------------------------------LCO 3.1.2
The core reactivity balance shall be within ± 1% Δk/k of the
normalized predicted values.
Condition A

Core reactivity balance not within limit.

Required Action A.2

Establish appropriate operating restrictions and SRs. | 7 days

SR 3.1.2.1

NuScale Nonproprietary

Note 1

The predicted Predicted reactivity values may be adjusted
(normalized) to correspond to the measured core reactivity
prior to exceeding a fuel burnup of 60 effective full power days
(EFPD) after each fuel loading.

Note 2

This Surveillance is not required to be performed prior to entry
into MODE 2.

Surveillance

Verify overall core reactivity balance is within ±1.0% Δk/k of
predicted values.

Frequency

Once prior to Prior to entering MODE 1 after fuel loading
exceeding 5% RTP after each refueling
AND
----------------NOTE--------------Only required after 60 EFPD
--------------------------------------[ 31 EFPD thereafter
OR
In accordance with the Surveillance Frequency Control
Program ]

------------------------------------------------------------------------------------------------------------------------------AP1000 STS (revised to match GTS)
------------------------------------------------------------------------------------------------------------------------------LCO 3.1.2
The measured core reactivity balance shall be within ± 1%
Δk/k of the normalized predicted values.
Condition A
Required Action A.2
SR 3.1.2.1
Note

Surveillance

Measured core Core reactivity not within limit.
Establish appropriate operating restrictions and SRs. | 7 days

The predicted Predicted reactivity values may be adjusted
(normalized) to correspond to the measured core reactivity
prior to exceeding a fuel burnup of 60 effective full power
days (EFPD) after each fuel loading.
Verify overall measured core reactivity balance is within ±1%
Δk/k of predicted values.

NuScale Nonproprietary

Frequency

Once prior to entering MODE 1 exceeding 5% RTP after each
refueling
AND
----------------NOTE--------------Only required to be
performed after 60 EFPD
--------------------------------------31 EFPD thereafter

NuScale Response:
The NuScale plant and core design are not the same as the Westinghouse, CE, or AP1000
designs. The LCO, Actions, and Surveillance Requirement were prepared with STS input as the
basis for the limit. However the LCO was clarified to appropriately align with the NuScale usage.
Similarly, the Bases reflect the NuScale design and the 3.1.2 LCO.
The word 'balance' has been added to Condition A. The typographical error in Required Action
A.2 is being corrected. See Table 1.1-1, MODES regarding the change to the Note that
removed the MODE 2 exception that exists in the STS.
Impact on DCA:
The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.
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Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 9034
Date of RAI Issue: 09/14/2017

NRC Question No.: 16-32
Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
●

NUREG-1431, “STS Westinghouse Plants,” Revision 4
(ADAMS Accession Nos. ML12100A222 and ML12100A228)

●

NUREG-1432, “STS Combustion Engineering Plants,” Revision 4
(ADAMS Accession Nos. ML12102A165 and ML12102A169)

●

NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.
The applicant is requested to describe the operational steps taken to shutdown a MODULE
within 48 hours beginning from MODE 1 at RTP and ending in MODE 3 with all reactor coolant
system temperatures less than 200 degrees F. Discuss why 48 hours is specified to perform this
evolution upon entering Specification 3.1.3, “Moderator Temperature Coefficient (MTC),”
Condition B in accordance with Required Action B.1. Since Specification 3.8.2, “Decay Time”
only requires 48 hours to have elapsed since reactor shutdown (since the reactor was last
critical) before allowing irradiated fuel movement in the reactor vessel (which is only possible in
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MODE 5), it appears that Required Action B.1 could still be completed “in an orderly manner
and without challenging plant systems” in a time much less than 48 hours.
The associated Bases for Required Action B.1 state, “The allowed Completion
Time is a reasonable time based on the activities needed to reach the required
MODE from full power operation in an orderly manner and without challenging
plant systems.”
Also, correct typo by inserting “on” as indicated.
Explain why “required MODE” is used instead of “required MODULE conditions.”

Please also address your response to the same, or similar, shutdown action completion times in
the following action requirements. Explain the many variations in the rationale for the same
completion time of the same shutdown action. The Bases for the following shutdown action
requirements appear to be inconsistent regarding reliance on the use of safety systems to
cooldown the MODULE in MODE 3. The requested explanations under each set of action
requirements that are similar may be provided jointly.
1.

3.3.1, MODULE Protection System Instrumentation,
Function 7.b, DHRS

actuation on High Pressurizer Pressure

Function 9.b, DHRS

actuation on Low Low Pressurizer Pressure

Function 13.b, DHRS

actuation on High Narrow Range RCS Hot Temperature

Function 16.a, ECCS

actuation on Low RPV Riser Level

Function 17.b, DHRS

actuation on High Main Steam Pressure

Function 22.b, DHRS

actuation on High Narrow Range Containment Pressure

Function 23.a, ECCS

actuation on High Containment Water Level

Required Action I.1: Be in MODE 2. | 6 hours
Required Action I.2: Be in MODE 3 and PASSIVELY COOLED. | 36 hours
The associated Bases for Required Actions I.1 and I.2 state, “Completion Times
are established considering the likelihood of a LOCA event that would require
ECCS or DHRS actuation. They also provide adequate time to permit evaluation
of conditions and restoration of actuation logic OPERABILITY without
unnecessarily challenging plant systems during a shutdown.”
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Explain why “actuation logic OPERABILITY” restoration is mentioned instead of
“channel OPERABILITY” restoration.
Explain why “unnecessarily” is needed.
Function 10.b, DHRS

actuation on Low Low Main Steam Pressure

Required Action K.1: Be in MODE 2. | 6 hours
Required Action K.2: Be in MODE 3. | 36 hours
The associated Bases for Required Actions K.1 and K.2 state, “The allowed
Completion Times are reasonable to reach the required MODULE conditions
from full power conditions in an orderly manner and without challenging MODULE
systems.”
Explain why “MODULE systems” is used instead of “plant systems.”
Function 22.c, CIS

actuation on High Narrow Range Containment Pressure,

Required Action L.1: Be in MODE 2. | 6 hours
Required Action L.2: Be in MODE 3 with RCS temperature hot < 200°F. | 48 hours
The associated Bases for Required Actions L.1 and L.2 state, “Completion Times
are established considering the likelihood of a design basis event that would
require CIS actuation during the period of inoperability. They also provide
adequate time to permit evaluation of conditions and restoration of logic
OPERABILITY without unnecessarily challenging plant systems during a
shutdown. Analysis shows that 48 hours from entry into this condition is a
reasonable time to reach MODE 3 with RCS wide range temperature hot < 200°F
using normal plant systems and procedures.
Explain why “logic OPERABILITY” restoration is mentioned instead of “channel
OPERABILITY” restoration.
Explain why “unnecessarily” is needed.
Explain why last sentence says “using normal plant systems and procedures” instead
of “using only safety-related plant systems and procedures.”
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Function 25, Low AC Voltage to ELVS Battery Chargers, and
Function 26, High Under-the-Bioshield Temperature,
Each of which causes actuation of RTS, DHRS, CIS, DWSI, and Pressurizer Heater
Trip(PHT)
Required Action M.1: Be in MODE 2. | 72 hours
Required Action M.2: Be in MODE 3 and PASSIVELY COOLED. | 96 hours
Required Action M.3: Be in MODE 3 with RCS temperature hot < 200°F. | 96 hours
The associated Bases for Required Actions M.2 and M.3 state, “Completion
Times are established considering the likelihood of a design basis event that
would require automatic actuation during the period of inoperability. They also
provide adequate time to permit evaluation of conditions and restoration of logic
OPERABILITY without unnecessarily challenging plant systems during a
shutdown.
Explain why “logic OPERABILITY” restoration is mentioned instead of “channel
OPERABILITY” restoration.
Explain why “unnecessarily” is needed.
Explain why 72 hours are allowed to be in MODE 2; and 96 hours are allowed to be in
MODE 3 and PASSIVELY COOLED, and in MODE 3 below 200°F.
2.

3.3.3, ESFAS Logic and Actuation, Function 1, ECCS, and Function 2, DHRS,
Required Action C.1: Be in MODE 2. | 6 hours
Required Action C.2: Be in MODE 3 and PASSIVELY COOLED. | 36 hours
The associated Bases for Required Actions C.1 and C.2 state, “Completion
Times are established considering the likelihood of a LOCA event that would
require ECCS or DHRS actuation. They also provide adequate time to permit
evaluation of conditions and restoration of actuation logic OPERABILITY without
unnecessarily challenging plant systems during a shutdown.
Explain why “unnecessarily” is needed.

3.

3.3.3, ESFAS Logic and Actuation, Function 3, CIS
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Required Action D.1: Be in MODE 2. | 6 hours
Required Action D.2: Be in MODE 3 with RCS temperature hot < 200°F. | 48 hours
Explain omission of “hot” in D.2, or insert “hot” as indicated. Also, address this
apparent omission in the discussion of CIS Actuation in the Applicable Safety
Analyses, LCO, and Applicability section of Bases Subsection B 3.3.3.
The associated Bases for Required Actions D.1 and D.2 state, “Completion
Times are established considering the limited likelihood of a design basis event
that would require CIS actuation during the period of inoperability. They also
provide adequate time to permit evaluation of conditions and restoration of logic
OPERABILITY without unnecessarily challenging plant systems during a
shutdown. Analysis shows that 48 hours from entry into this condition is a
reasonable time to reach MODE 3 with RCS wide range Thot Thot < 200°F using
normal plant systems and procedures.
Explain why “limited likelihood” is used instead of “low probability,” “low likelihood,” or
small probability,” etc.
Explain why “logic OPERABILITY” and not “actuation logic OPERABILITY” is used, or
add “actuation.”
Explain why “unnecessarily” is needed.
Correct typo “Thot” in last sentence, as indicated, or replace with “temperature hot.”
Explain why last sentence says “using normal plant systems and procedures” instead
of “using only safety-related plant systems and procedures.”
4.

3.3.3, ESFAS Logic and Actuation, Actions section of Bases Subsection B 3.3.3, for Action
B C, D, E, F, and G include a paragraph similar to the following paragraph:
The redundant signal paths and logic of the OPERABLE division provides robust
capability to automatically actuate the required ESFAS function with a single division
of logic OPERABLE.
The Bases for Actions C, D, E, F, and G include a similar paragraph, as follows:
With one division of actuation logic inoperable, the redundant signal paths and
logic of the OPERABLE division provide robust capability to automatically actuate
the [ECCS, DHRS, CIS, DWSI, CVCSI, or PHT] if required.

NuScale Nonproprietary

Note that the paragraph for Action C inadvertently omits the word “actuation” in the
opening phrase; this should be changed to match the other paragraphs.
Explain why the subjective phrase “robust capability” is used instead of the objective
phrase “sufficient capability” in these paragraphs, or replace “robust” with “sufficient.”
5.

3.3.4, Manual Actuation Functions, Function 2, ECCS, and Function 3, DHRS,
Required Action D.1: Be in MODE 2. | 24 hours
Required Action D.2: Be in MODE 3 and PASSIVELY COOLED. | 72 hours
The associated Bases for Required Actions D.1 and D.2 state, “...Condition D
provides 24 hours to restore the manual actuation capability to OPERABLE
status before the MODULE must be in MODE 2. The Actions Required Action D.2
requires the MODULE be in MODE 3 and PASSIVELY COOLED within 72 hours
of entering the condition. The Completion Times provide opportunity for
correction of the identified inoperability while maintaining the reactor coolant
system closed, minimizing the transients and complexity of a return to operation
when OPERABILITY is restored.”
“The Completion Times are reasonable because the credited automatic actuation
function remains OPERABLE as specified in LCO 3.3.3, and alternative means of
manually initiating the safety function remain available, e.g., manually initiating
individual MPS division trip logic and component-level actuations.”
Correct typo as indicated.
Explain why LCO 3.3.4 only addresses division level manual actuation controls, and
not component-level manual actuation controls.
Explain why Condition B, for both manual actuation divisions inoperable (loss of
division level system manual actuation capability), allows 6 hours followed by the 24
hour allowance of Condition D to be in MODE 2, without other Required Actions,
which verify OPERABILITY of the automatic actuation logic for ECCS and DHRS, as
well as component-level manual actuation controls. Explain why 72 hours is needed to
be in MODE 3 and PASSIVELY COOLED.
Explain the phrase “while maintaining the reactor coolant system closed, minimizing
the transients and complexity of a return to operation.”

6.

3.3.4, Manual Actuation Functions, Function 4, Containment Isolation System,
Required Action I.1: Be in MODE 2. | 6 hours
Required Action I.2: Be in MODE 3 with RCS temperature hot < 200°F. | 48 hours
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The associated Bases for Required Actions I.1 and I.2 state, “...the MODULE
must be placed in MODE 2 within 6 hours and in MODE 3 with the RCS
temperature hot < 200 °F within 48 hours. Reducing the RCS temperature to <
200 °F places the MODULE in a MODE or specified condition in which the LCO
no longer applies.”
“The Completion Times are reasonable because the credited automatic actuation
function remains OPERABLE as specified in LCO 3.3.3, and alternative means of
manually initiating the safety function remain available, e.g., manually initiating
individual MPS division trip logic and component-level actuations.
Explain why an inoperable ECCS or DHRS manual initiation gets 24 hours to be in
MODE 2 and 72 hours to be in MODE 3 and PASSIVELY COOLED, but an inoperable
CIS manual initiation gets 6 hours to be in MODE 2 and 48 hours to be in MODE 3
with RCS temperature hot all RCS temperatures below 200 °F.
Explain why Required Action I.2 says “RCS temperature hot < 200°F” instead of “All
RCS temperatures < 200°F,” as indicated, to be more consistent with Footnote (c),
which says, “With any RCS temperature ≥200° F.”
Correct the typo in Footnote (c), which should say “...≥200 °F” or “...≥200°F” according
to the convention used in the NuScale DCA.
7.

3.3.4, Manual Actuation Functions, Function 7, Pressurizer Heater Trip
Explain why the 48 hours of Condition A, or the 6 hours of Condition B, followed by the
24 hours of Condition G are needed before manually opening the pressurizer heater
breakers (de-energizing pressurizer heaters).
Required Action G.1 should say “De-energize affected pressurizer heaters.” because
Condition G can be entered from Condition A.

8.

3.4.5, RCS Operational LEAKAGE,
Required Action B.1: Be in MODE 2. | 6 hours
Required Action B.2: Be in MODE 3 with RCS temperature hot < 200 °F. | 48 hours
The associated Bases for Required Actions B.1 and B.2 state, “The allowed
Completion Times are reasonable, based on operating requirements and normal
cooling capabilities, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.”
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Explain whether “normal cooling capabilities” includes non-safety systems.
Explain why “required plant conditions” is used instead of “required MODULE
conditions.”
Explain why last sentence says “based on operating requirements and normal plant
systems and procedures” instead of “based on operating requirements and only
safety-related plant systems and procedures.”
9.

3.4.6, Chemical and Volume Control System Isolation Valves,
Required Action C.1: Be in MODE 2. | 6 hours
Required Action C.2: Be in MODE 3 with RCS temperature hot < 200°F. | 48 hours
The associated Bases for Required Actions C.1 and C.2 do not address the
rationale for the Completion Times.
Add Bases for the Completion Times.
Correct typo in Required Action A.2, Note 1, by inserting “devices” after “Isolation.”

10. 3.4.7, RCS Leakage Detection Instrumentation,
Required Action C.1: Be in MODE 2. | 6 hours
Required Action C.2: Be in MODE 3 with RCS temperature hot < 200°F. | 48 hours
Explain why “required plant conditions” is used instead of “required MODULE
conditions.”
Explain why last sentence says “based on operating requirements and normal cooling
capabilities” instead of “based on operating requirements and only safety-related
cooling requirements.”
11. 3.4.8, RCS Specific Activity,
Required Action C.1: Be in MODE 2. | 6 hours
Required Action C.2: Be in MODE 3. | 36 hours
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The associated Bases for Required Actions C.1 and C.2 state, “If the a Required
Action and associated Completion Time of Condition A or B is not met, or if the
DOSE EQUIVALENT I-131 is > 12 μCi/gm, the reactor must be brought to MODE
2 within 6 hours and MODE 3 within 36 hours. The allowed Completion Times are
reasonable, based on operating requirements, to reach the required plant
conditions from full power conditions in an orderly manner and without
challenging plant systems.”
Correct typo in first line as indicated by markup.
Explain why the last sentence uses “required plant conditions” instead of “required
MODULE conditions.”
12. 3.4.9, SG Tube Integrity
Required Action B.1: Be in MODE 2. | 6 hours
Required Action B.2: Be in MODE 3 and PASSIVELY COOLED. | 36 hours
The associated Bases for Required Actions B.1 and B.2 state, “The allowed
Completion Times are reasonable, based on operating experience, to reach the
desired plant conditions from full power conditions in an orderly manner and
without challenging plant systems.”
Explain why the last sentence uses “based on operating experience, to reach the
desired plant conditions” instead of “based on operating requirements, to reach the
required MODULE conditions.”
13. 3.5.1, ECCS
Required Action C.1: Be in MODE 2. | 6 hours
Required Action C.2: Be in MODE 3 and PASSIVELY COOLED. | 36 hours
The associated Bases for Required Actions C.1 and C.2 state, “If the Required
Actions cannot be completed within the associated Completion Times, if two or
more RVVs, or both RRVs are inoperable the plant must be placed in a condition
that does not rely on the ECCS valves opening. To accomplish this, the plant
must be shutdown and placed in a safe condition. To do this the plant is
shutdown and enters MODE 2 within 6 hours.”
“Additionally, within 36 hours the PASSIVE COOLING must be established to
ensure decay heat is removed and transferred to the UHS.”
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Explain why the rationale for these shudown actions differes from that of similar
shutdown actions in other subsections. Note that a rationale for the completion times
is not explicitly included.
14. 3.5.2, DHRS
Required Action B.1: Be in MODE 2. | 6 hours
Required Action B.2: Be in MODE 3 and PASSIVELY COOLED. | 36 hours
The associated Bases for Required Actions B.1 and B.2 state, “If the Required
Actions cannot be completed within the associated Completion Time, or if both
trains of DHRS are declared inoperable the plant must be placed in a mode that
does not rely on the DHRS. To accomplish this the plant must be in MODE 2
within 6 hours and PASSIVE COOLING must be established within 36 hours.
This condition ensures decay heat is removed and transferred to the UHS.”
Explain why the rationale for these shudown actions differes from that of similar
shutdown actions in other subsections. Note that a rationale for the completion times
is not explicitly included.
15. 3.5.3, UHS
Required Action D.1: Be in MODE 2. | 6 hours
Required Action D.2: Be in MODE 3. | 36 hours
The associated Bases for Required Actions B.1 and B.2 state, “If the UHS level
or bulk average temperature cannot be returned to within limits within the
associated Completion Time, the plant must be brought to a condition where the
decay heat of the plant with the potential to be rejected to the UHS is minimized.
To achieve this status, the plant must be brought to MODE 2 within 6 hours and
MODE 3 within 36 hours. The allowed Completion Times are reasonable, based
on operating experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.”
Explain why the last sentence uses “based on operating experience, to reach the
required plant conditions” instead of “based on operating requirements, to reach the
required MODULE conditions.”
16. 3.6.1, Containment,
Required Action B.1: Be in MODE 2. | 6 hours
Required Action B.2: Be in MODE 3 with RCS temperature hot < 200°F. | 48 hours
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The associated Bases for Required Actions B.1 and B.2 state, “If containment
cannot be restored to OPERABLE status within the required Completion Time,
the plant must be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 2 within 6 hours
and to MODE 3 with RCS temperature hot < 200ºF within 48 hours(Ref. 3). The
allowed Completion Times are reasonable, to reach the required plant conditions
from full power conditions in an orderly manner and without challenging plant
systems.”
Explain why the last sentence uses “are reasonable, to reach the required plant
conditions” instead of “are reasonable, based on operating requirements, to reach the
required MODULE conditions.”
17. 3.6.2, Containment Isolation Valves,
Required Action C.1: Be in MODE 2. | 6 hours
Required Action C.2: Be in MODE 3 with RCS temperature hot < 200°F. | 48 hours
The associated Bases for Required Actions C.1 and C.2 state, “If the Required
Actions and associated Completion Times are not met, the plant must be brought
to a MODE or condition in which the LCO does not apply. To achieve this status,
the plant must be brought to at least MODE 2 within 6 hours and MODE 3 with
RCS temperature hot < 200ºF within 48 hours.
Add Bases for the Completion Times.

NuScale Response:
The response is divided into a general discussion of issues identified, followed by specific
responses to the remaining issues raised in the introductory discussion as well as the 17 sets of
specific issues at the locations identified in the RAI, where needed.
General Discussion of Shutdown Completion Times
This RAI response and discussion is based on the definitions of the NuScale MODES as
provided in Table 1.1-1 of the NuScale GTS. Reference to 'industry' MODES are general in
nature and meant as generic reference to MODES typically used at PWRs as defined in
NUREG-1430 through -1432, and in NUREG-2194. No specific PWR vendor design
comparisons are intended.
The unique NuScale design makes direct MODE comparison inappropriate, however the
concepts of critical operations, higher energy conditions, and reduced energy conditions are
addressed in the discussions that follow. Additionally, the NuScale design includes readily
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achievable passive cooling and a MODE to address the relocation of a module to the refueling
area. A general and subjective comparison of plant conditions in large Legacy PWRs with
conditions in a NuScale plant is provided in the table below:
Legacy PWR
MODE(s)
1 and 2
3
4
5

NuScale
MODE
Reactor Critical
Power Operations
'Hot' Subcritical Conditions
with 'steaming' heat removal
Reduced Temperature
Conditions with forced
shutdown cooling flow
'Cold' Conditions with forced
shutdown cooling flow

No Corresponding MODE in legacy PWRs
6

Refueling Operations

1
2
3
3 and Passively
Cooled
3 with RCS
Temp < 200F
4
5

Reactor Critical
Power Operations
'Hot' Subcritical
Conditions
Reduced Energy
Reduced Energy and
Passively Cooled.
'Cold' Conditions and
Passively Cooled
Transition to Refueling
Area Passively Cooled
Refueling Operations

NuScale has adopted completion times similar to and that generally align with standard industry
completion times for transition to the most stable and cool industry conditions - PWR MODE 5,
Cold Shutdown. For the NuScale design this means transition to MODE 3, Passive Shutdown
with appropriate 'other specified conditions' depending on the LCO associated with the
Condition. For NuScale MODE 3 or MODE 3 with some additional specified conditions
represents the reduced energy ‘safe’ condition for the plant.
The NuScale plant is capable of completely passive cooling and the Technical Specifications
are designed to protect this capability. When all means of passive cooling are available, MODE
3 represents a low energy shutdown condition from which reaching passive cooling conditions
has occurred or is easily achievable and minimally impactful to plant staff and systems. When
any of the passive cooling capabilities are challenged the Technical Specifications drive the
plant to a MODE or other specified condition that implements one of the remaining means of
passive cooling, or otherwise resolves the challenge to availability.
The RAI requests a discussion of the basis for the Completion Times specified to reduce power
and exit the APPLICABILITY of the associated LCOs when the requirements of the LCO cannot
be met. In general, two sets of Completion Times exist - those that require the NuScale plant to
Be in MODE 2 in 6 hours, followed by transition to a MODE 3 or MODE 3 with an 'other
specified condition that results in exiting the LCO Applicability,' or
Be in MODE 2 in 6 hours, followed by transition to MODE 3 with the RCS temperature
below 200 F.
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Enter MODE 2 in 6 hours, and Exit Applicability in MODE 3
The Completion Times are considered appropriate as they result in reaching a condition
comparable to those within the nuclear industry’s accepted practice. The simplified
NuScale plant design with passive safety and a reduced core size assure the risk and
safety impact of the Completion Times in the GTS are bounded by existing plant
Completion Times.
Completion times in existing plants are generally not established or bound by the
capability of the plants to achieve the specified conditions. Rather the time allowed to
make MODE transitions ensures that operators have appropriate time to evaluate and
respond to conditions in a deliberate and planned manner. The completion times
balance risk from temporary and limited operations in the condition with the required
plant transient impact on staff and plant equipment. The appropriate completion times
permit the transitions to be accomplished using established processes, equipment, and
normal plant staff. Although not directly considered in development, the typical industry
standard times also provide consideration for the potential need for multi-module actions
to be addressed.
In other LCO where the Completion Times are specified to require the plant to reach
MODE 3 and an other specified condition such as:
MODE 3 and passively cooled in 36 hours,
MODE 3 and <500 psia in 36 hours,
MODE 3 and < 350 F in 36 hours, or
MODE 3 and LTOP enabled in 36 hours
Typically, the same completion times are used to reach these conditions as the
completion time to achieve MODE 3 only. This is based on the fact that none of these
additional requirements is, of itself, a sufficient enough change to require that the
allowable time needed to meet the action be extended. Additional actions may be
required to ensure the other specified conditions are met, however the effect on overall
risk of achieving the condition has minimal impact due to those additional steps.
MODE 3 and < 200 F in 48 hours.
A Required Action to reach MODE 3 and be below 200 F has many of the same
requirements as the other MODE 3 transitions. However the completion time is extended
to ensure that passive means can be used meet the condition and to ensure that the
condition can be maintained using passive, safety related, equipment.
NuScale’s ability to cool the plant and achieve conditions below 200F if only safety
related equipment is available may be somewhat hampered if the chemical volume
control system or the normal steam and feedwater systems are unavailable. Those
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conditions are considered highly unlikely as discussed in the FSAR, and the plant can be
cooled and the fuel is safe, but the completion time may be impacted. These systems
functions do not satisfy the 10 CFR 50.36 or risk consideration criteria for inclusion and
control by Technical Specifications. However their availability is a consideration in the
time allowed to achieve the referenced condition under some conditions.
General Discussion of concern with use of "unnecessarily challenging" in Bases
NuScale had included the phrase “without unnecessarily challenging plant systems” (and
a similar variations of this phrase) to its shutdown actions as an extension of the phrase
“in an orderly manner”. It was intended to add clarity to the latter by addressing one of
the potential consequences of not allowing these shutdowns to be performed in an
orderly manner. There are many systems and components that are capable of operating
to shutdown the reactor quickly, but those actions place dynamic loads, thermal
transients, and other stresses on equipment that are only intended to exist in response
to transients and accidents. It is inappropriate to apply these capabilities to what would
normally be a routine shutdown if not for the required action in the Technical
Specification Actions.
However the addition of this phrase “without unnecessarily challenging plant systems” to
the NuScale GTS does create a departure from the existing GTS. For this reason in
cases where the phrase “in an orderly manner” is already included it will be removed. In
a few places where the bases is referring to the challenge of a plant shutdown the
phrase remains, but the word ‘unnecessarily’ has been removed.
With regard to 3.8.2, Decay Time, in General Discussion:
The staff noted that Specification 3.8.2, “Decay Time” only requires 48 hours to have
elapsed since reactor shutdown before allowing irradiated fuel movement in the reactor
vessel (which is only possible in MODE 5). The implication being that if we need to limit
fuel movement in MODE 5 within 48 hours that reaching MODE 3 and <200 F should be
possible in much less time. This limit in Specification 3.8.2 is based on the analysis of
fuel handling accidents and criterion 2 of 10 CFR 50.36(c)(2)(ii) as described in the
Bases for 3.8.2. NuScale analysis supports any potential fuel handling accidents that
occur after 48 hours. Therefore the specification protects this limitation of the calculation.
It is not based on the assumption that 48 hours represents the expected time for fuel
movement.
With regard to sub-issue 1 regarding the Bases for 3.3.1:
In the Bases for Required Actions I.1 and I.2 - 'actuation logic has been replaced with
channel. See above for discussion of unnecessarily challenged.'
In the Bases for Required Actions K.1 and K.2 - See response to RAI 9050 16-16 for
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change in the usage of 'module' throughout GTS. Replaced 'actuation logic' with
'channel'.
In the Bases for Required Actions L.1 and L.2 - 'actuation logic' and 'logic ' replaced with
'channel.' See above for discussion of unnecessarily challenged. Other issue modified.
In the Bases for Required Actions M.1, M.2, and M3 - 'actuation logic' and 'logic '
replaced with 'channel.' See above for discussion of unnecessarily challenged.
Additionally, completion times were changed to align other similar required actions
completion times.
In the Bases for Required Actions N.1 and N.2 - 'actuation logic' replaced with 'channel'.
With regard to sub-issue 2 regarding the Bases for 3.3.3:
In the Bases for Required Actions C.1 and C.2 - see above for discussion of
unnecessarily challenged.
With regard to sub-issue 3 regarding the Bases for 3.3.3:
In the Bases for Required Actions D.1 and D.2 - the bases for D.2 includes a discussion
of T-2 as described in RAI 9050 16-23 which addresses the concern with the 'hot'
terminology. The term 'limited' was changed to 'low.' The term 'actuation' was added.
See above for discussion of unnecessarily challenged. The final question was addressed
by deletion of the phrase.
With regard to sub-issue 4 regarding the Bases for 3.3.3:
In the Bases for the Required Actions C.1 and C.2, D.1 and D.2 - the term 'actuation'
was added. 'Robust was changed to 'sufficient.'
With regard to sub-issue 5 regarding the Bases for 3.3.4:
In the Bases for the Required Actions D.1 and D.2 - the typo was corrected as indicated.
and last phrase removed to resolve the request for an explanation.
The issues related to component-level actuation operability requirements are addressed
in detail in the FSAR. Manual component and divisional level actuations are not required
to address design basis event or credited in the safety analyses. Divisional level
actuations are included in NuScale’s GTS as a defense in depth capability in accordance
with criterion 4 of 10 CFR 50.36(c)(2)(ii) as described in the Bases for 3.3.4. The
likelihood that these switches will be required is extremely limited. For this reason the
Completion Times are reasonable based on the function provided by these components
and functions.
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With regard to sub-issue 6 regarding the Bases for 3.3.4:
In the Bases for Required Actions I.1 and I.2 - In the NuScale design, containment
isolation is considered more important to successfully address design bases events than
ECCS and DHR. Based on the number of functions, components, and systems effects
impacted by this condition, NuScale has used engineering judgement to limit the time
frame that manual actuation of CIS can be inoperable as compared to ECCS and DHR.
The other items have been addressed by changes to the Bases as shown.
With regard to sub-issue 7 regarding 3.3.4:
In the Bases for Required Actions G.1 - as described above, the manual actuation
function including the manual capability to de-energize the pressurizer heaters is not
credited in the design and safety basis. If the automatic actuation function is inoperable,
the appropriate condition in LCO 3.3.3 would be entered. Manual actuation was included
in NuScale’s GTS as a defense in depth capability in accordance with criterion 4 of
10 CFR 50.36(c)(2)(ii) as described in the Bases for 3.3.4. Based on the availability of
the credited function the completion time to address this defense-in-depth capability is
reasonable.
'Affected' was added to Required Action Condition G.
With regard to sub-issue 8 regarding 3.3.5:
In the Bases for Required Actions B.1 and B.2 - The associated text was modified to
reflect a more consistent and appropriate bases.
With regard to sub-issue 9 regarding 3.4.6:
In the Bases for Required Actions C.1 and C.2 - Bases for the completion times have
been added.
The typo discussion appears to be in reference to a version of the GTS that was not
submitted as part of the DCA. No changes were made to the second note as provided in
the submitted DCA which indicates that
2. Isolation devices that are locked, sealed, or otherwise
secured may be verified by use of administrative means.
With regard to sub-issue 10 regarding 3.4.7:
In the Bases for Required Actions C.1 and C.2 - see response to RAI 9050 16-16 for
change in the use of 'module' throughout GTS. Additional changes were made to the
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bases to address the second issue.
With regard to sub-issue 11 regarding 3.4.8:
In the Bases for Required Actions C.1 and C.2 - The typo was corrected. See response
to RAI 9050 16-16 for change in the use of 'module' throughout GTS.
With regard to sub-issue 12 regarding 3.4.9:
In the Bases for Required Actions B. 1 and B.2 - The bases have been modified.
With regard to sub-issue 13 regarding 3.5.1:
In the Bases for Required Actions C.1 and C.2 - The bases have been modified to
address the concern. See also the general discussion provided above.
With regard to sub-issue 14 regarding 3.5.2:
In the Bases for Required Actions B.1 and B.2 - the bases have been modfiied to
address the concern. See also the general discussion provided above.
With regard to sub-issue 15 regarding 3.5.3:
In the Bases for Required Actions C.1 and d.2 - the bases have been modified to
address the concern. See also the general discussion provided above.
With regard to sub-issue 16 regarding 3.6.1:
In the Bases for Required Actions B.1 and B.2 - the bases have been modified to
address the concern. See also the general discussion provided above.
With regard to sub-issue 17 regarding 3.6.2:
In the Bases for Required Actions C.1 and C.2 - the bases have been modified to
address the concern. See also the general discussion provided above.
Impact on DCA:
The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.

NuScale Nonproprietary

0DQXDO$FWXDWLRQ)XQFWLRQV



$&7,216 FRQWLQXHG 
&21',7,21

) $VUHTXLUHGE\5HTXLUHG
$FWLRQ$RU%DQG
UHIHUHQFHGLQ
7DEOH

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

)




* $VUHTXLUHGE\5HTXLUHG
$FWLRQ$RU%DQG
UHIHUHQFHGLQ
7DEOH

+ $VUHTXLUHGE\5HTXLUHG
$FWLRQ$RU%DQG
UHIHUHQFHGLQ
7DEOH







 

127(
)ORZSDWK V PD\EH
XQLVRODWHGLQWHUPLWWHQWO\
XQGHUDGPLQLVWUDWLYH
FRQWUROV



,VRODWHWKHIORZSDWKVIURP
WKH&9&6WRWKH5HDFWRU
&RRODQW6\VWHPE\XVHRIDW
OHDVWRQHFORVHGPDQXDORU
RQHFORVHGDQGGHDFWLYDWHG
DXWRPDWLFYDOYH

*


127(
+HDWHU V PD\EHHQHUJL]HG
LQWHUPLWWHQWO\XQGHU
DGPLQLVWUDWLYHFRQWUROV




&203/(7,217,0(

KRXU










'HHQHUJL]HDIIHFWHG
SUHVVXUL]HUKHDWHUV

KRXUV

+

2SHQWZR5UHDFWRU9YHQW
9YDOYHV

,PPHGLDWHO\



1X6FDOH



'UDIW5HYLVLRQ

&KHPLFDODQG9ROXPH&RQWURO6\VWHP,VRODWLRQ9DOYHV



$&7,216 FRQWLQXHG 
&21',7,21

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

&203/(7,217,0(

$


127(6
 ,VRODWLRQGHYLFHVLQKLJK
UDGLDWLRQDUHDVPD\EH
YHULILHGE\XVHRI
DGPLQLVWUDWLYHPHDQV










 ,VRODWLRQGHYLFHVWKDWDUH
ORFNHGVHDOHGRU
RWKHUZLVHVHFXUHGPD\
EHYHULILHGE\XVHRI
DGPLQLVWUDWLYHPHDQV











9HULI\WKHDIIHFWHG&9&6
IORZSDWKLVLVRODWHG

2QFHSHUGD\V

% 2QHRUPRUH&9&6IORZ
SDWKVZLWKWZR&9&6
YDOYHVLQRSHUDEOH

%

,VRODWHWKHDIIHFWHG&9&6
IORZSDWKE\XVHRIDWOHDVW
RQHFORVHGDQGGHDFWLYDWHG
DXWRPDWLFYDOYHFORVHG
PDQXDOYDOYHRUEOLQG
IODQJH

KRXU

& 5HTXLUHG$FWLRQDQG
DVVRFLDWHG&RPSOHWLRQ
7LPHQRWPHW

&

%HLQ02'(

KRXUV

$ FRQWLQXHG 



$1'
&




%HLQ02'(ZLWK5&6KRW
WHPSHUDWXUHKRW)

KRXUV



1X6FDOH



'UDIW5HYLVLRQ

/&2$SSOLFDELOLW\
%


%$6(6
/&2 FRQWLQXHG 


F $&RQGLWLRQH[LVWVIRUZKLFKWKH5HTXLUHG$FWLRQVKDYHQRZEHHQ
SHUIRUPHGRU



G $&7,216H[LVWWKDWGRQRWKDYHH[SLUHG&RPSOHWLRQ7LPHV 7KHVH
&RPSOHWLRQ7LPHVDUHDSSOLFDEOHIURPWKHSRLQWLQWLPHWKDWWKH
&RQGLWLRQZDVLQLWLDOO\HQWHUHGDQGQRWIURPWKHWLPH/&2LV
H[LWHG



7KHWLPHOLPLWVRI/&2DOORZKRXUVIRUWKHXQLW02'8/(WREHLQ
02'(DQG3$66,9(/<&22/('ZKHQDVKXWGRZQLVUHTXLUHG
GXULQJ02'(RSHUDWLRQ,IWKH XQLW02'8/(LVLQ02'(ZKHQD
VKXWGRZQLVUHTXLUHGWKH WLPHOLPLWIRUHQWHULQJ02'(DQG3$66,9(
&22/,1*DSSOLHV,I02'(LV HQWHUHGLQOHVVWLPHWKDQDOORZHG
KRZHYHUWKHWRWDODOORZDEOHWLPHWR HQWHU02'(DQGEH3$66,9(/<
&22/('LVQRWUHGXFHG)RUH[DPSOH LI02'(LVHQWHUHGLQKRXUV
WKHQWKHWLPHDOORZHGIRUHQWHULQJ 02'(DQGWRHVWDEOLVK3$66,9(
&22/,1*LVWKHQH[WKRXUVEHFDXVHWKHWRWDOWLPHIRUHQWHULQJ
02'(DQGWREH3$66,9(/<&22/('LVQRWUHGXFHGIURPWKH
DOORZDEOHOLPLWRIKRXUV7KHUHIRUHLIUHPHGLDOPHDVXUHVDUH
FRPSOHWHGWKDWZRXOGSHUPLWDUHWXUQWR02'(DSHQDOW\LVQRW
LQFXUUHGE\KDYLQJWRHQWHUUHDFKDORZHU02'(RIRSHUDWLRQLQOHVVWKDQ
WKHWRWDOWLPHDOORZHG



7KH&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLPLWHGOLNHOLKRRG
RIDGHVLJQEDVLVHYHQWGXULQJWKHKRXUVDOORZHGWRHQWHU02'(
DQGEH3$66,9(/<&22/('7KH\DOVRSURYLGHDGHTXDWHWLPHWR
SHUPLWHYDOXDWLRQRIFRQGLWLRQVDQGUHVWRUDWLRQRI23(5$%,/,7<ZLWKRXW
FKDOOHQJLQJSODQWV\VWHPVGXULQJDVKXWGRZQ$QDO\VLVVKRZVWKDW
KRXUVIURPHQWU\LQWRLVDUHDVRQDEOHWLPHWRHQWHU02'(DQG
EH3$66,9(/<&22/('XVLQJQRUPDOSODQWV\VWHPVDQGSURFHGXUHV



,Q02'(6DQG02'(ZKHQQRW3$66,9(/<&22/('
/&2SURYLGHVDFWLRQVIRU&RQGLWLRQVQRW FRYHUHGLQRWKHU
6SHFLILFDWLRQV 7KHUHTXLUHPHQWVRI/&2GRQRWDSSO\LQ02'(
ZKHQ3$66,9(/<&22/('DQG02'(6DQGEHFDXVHWKH
XQLW02'8/(LVDOUHDG\LQ WKHPRVWUHVWULFWLYHFRQGLWLRQUHTXLUHGE\
/&27KHUHTXLUHPHQWVRI/&2GRQRW DSSO\LQRWKHU
VSHFLILHGFRQGLWLRQVRIWKH$SSOLFDELOLW\ XQOHVVLQ02'(RU
02'(ZKHQQRW3$66,9(/<&22/(' EHFDXVHWKH$&7,216RI
LQGLYLGXDO6SHFLILFDWLRQVVXIILFLHQWO\ GHILQHWKHUHPHGLDOPHDVXUHVWREH
WDNHQ



([FHSWLRQVWRDUHSURYLGHGLQLQVWDQFHVZKHUHUHTXLULQJD
XQLW02'8/( VKXWGRZQLQDFFRUGDQFHZLWK/&2ZRXOGQRW




1X6FDOH

%

'UDIW5HYLVLRQ

&RUH5HDFWLYLW\
%


%$6(6
$&7,216 FRQWLQXHG 


DFFHSWDEOHIRUFRQWLQXHGRSHUDWLRQWKHQWKHERURQOHWGRZQFXUYHPD\
EHUHQRUPDOL]HGDQGSRZHURSHUDWLRQPD\FRQWLQXH,IFKDQJHVWR
RSHUDWLRQDOUHVWULFWLRQVDUHQHFHVVDU\WRHQVXUHWKHUHDFWRUFRUHLV
DFFHSWDEOHIRUFRQWLQXHGRSHUDWLRQWKHQWKH\PXVWEHGHILQHGDQG
LPSOHPHQWHG
7KHUHTXLUHG&RPSOHWLRQ7LPHRIGD\VLVDGHTXDWHIRUSUHSDULQJDQG
LPSOHPHQWLQJZKDWHYHURSHUDWLQJUHVWULFWLRQVWKDWPD\EHUHTXLUHGWR
DOORZFRQWLQXHGUHDFWRURSHUDWLRQ
%
,IWKHFRUHUHDFWLYLW\FDQQRWEHUHVWRUHGWRZLWKLQWKHǻNNOLPLWWKH
XQLWSODQWPXVWEHEURXJKWWRD02'(LQZKLFKWKH/&2GRHVQRW
DSSO\7RDFKLHYHWKLVVWDWXVWKHXQLWSODQWPXVWEHEURXJKWWRDWOHDVW
02'(ZLWKLQKRXUV,IWKH6'0IRU02'(LVQRWPHWWKHQ
ERUDWLRQPD\EHUHTXLUHGWRPHHW65SULRUWRHQWU\LQWR02'(
7KHDOORZHG&RPSOHWLRQ7LPHLVUHDVRQDEOHIRUUHDFKLQJ02'(
IURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXW
FKDOOHQJLQJSODQWV\VWHPV

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


1X6FDOH

65
&RUHUHDFWLYLW\LVYHULILHGE\SHULRGLFFRPSDULVRQVRIPHDVXUHGDQG
SUHGLFWHG5&6ERURQFRQFHQWUDWLRQV7KHFRPSDULVRQLVPDGH
FRQVLGHULQJWKDWRWKHUFRUHFRQGLWLRQVDUHIL[HGRUVWDEOHLQFOXGLQJ
&5$SRVLWLRQPRGHUDWRUWHPSHUDWXUHIXHOWHPSHUDWXUHIXHOGHSOHWLRQ
[HQRQFRQFHQWUDWLRQDQGVDPDULXPFRQFHQWUDWLRQ7KH6XUYHLOODQFHLV
SHUIRUPHGSULRUWRH[FHHGLQJ573DVDQLQLWLDOFKHFNRQFRUH
FRQGLWLRQVDQGGHVLJQFDOFXODWLRQVDW%2&7KH6XUYHLOODQFHLV
SHUIRUPHGDJDLQSULRUWRH[FHHGLQJHIIHFWLYHIXOOSRZHUGD\V
()3'V WRFRQILUPWKHFRUHUHDFWLYLW\LVUHVSRQGLQJWRUHDFWLYLW\
SUHGLFWLRQVDQGWKHQSHULRGLFDOO\WKHUHDIWHUGXULQJWKHRSHUDWLQJF\FOH
LQDFFRUGDQFHZLWKWKH6XUYHLOODQFH)UHTXHQF\&RQWURO3URJUDP7KH
65LVPRGLILHGE\D1RWHLQGLFDWLQJWKDWWKHSUHGLFWHGFRUHUHDFWLYLW\
PD\EHDGMXVWHGWRWKHPHDVXUHGYDOXHSURYLGHGWKLVQRUPDOL]DWLRQLV
SHUIRUPHGSULRUWRH[FHHGLQJDIXHOEXUQXSRI()3'V7KLVDOORZV
VXIILFLHQWWLPHIRUFRUHFRQGLWLRQVWRUHDFKVWHDG\VWDWHEXWSUHYHQWV
RSHUDWLRQIRUDODUJHIUDFWLRQRIWKHIXHOF\FOHZLWKRXWHVWDEOLVKLQJD
EHQFKPDUNIRUWKHGHVLJQFDOFXODWLRQV

7KHVXEVHTXHQW6XUYHLOODQFH)UHTXHQF\LVFRQWUROOHGXQGHUWKH
6XUYHLOODQFH)UHTXHQF\&RQWURO3URJUDP

%

'UDIW5HYLVLRQ

07&
%


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


,Q02'(ZLWKUHDFWRUFRRODQWWHPSHUDWXUHDOO5&6
WHPSHUDWXUHVΣ)DQGLQ02'(6DQGWKLV/&2LVQRW
DSSOLFDEOHEHFDXVHQR'HVLJQ%DVLV$FFLGHQWV '%$V XVLQJWKH07&
DVDQDQDO\VLVDVVXPSWLRQDUHLQLWLDWHGIURPWKHVHFRQGLWLRQV

$&7,216

$
07&LVDIXQFWLRQRIWKHIXHODQGIXHOF\FOHGHVLJQVDQGFDQQRWEH
FRQWUROOHGGLUHFWO\RQFHWKHGHVLJQVKDYHEHHQLPSOHPHQWHGLQWKH
FRUH,I07&H[FHHGVLWVOLPLWVWKHUHDFWRUPXVWEHSODFHGLQ02'(
7KLVHOLPLQDWHVWKHSRWHQWLDOIRUYLRODWLRQRIWKHDFFLGHQWDQDO\VLV
ERXQGV7KHDVVRFLDWHG&RPSOHWLRQ7LPHRIKRXUVLVUHDVRQDEOH
FRQVLGHULQJWKHSUREDELOLW\RIDQDFFLGHQWRFFXUULQJGXULQJWKHWLPH
SHULRGWKDWZRXOGUHTXLUHDQ07&YDOXHZLWKLQWKH/&2OLPLWVDQGWKH
WLPHIRUUHDFKLQJ02'(IURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\
PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV
%
2SHUDWLQJRXWVLGHWKHORZHU07&OLPLWPHDQVWKHVDIHW\DQDO\VLV
DVVXPSWLRQVIRUWKH(2&DFFLGHQWVWKDWXVHDERXQGLQJQHJDWLYH07&
YDOXHPD\EHLQYDOLG,IWKHORZHU07&OLPLWLVH[FHHGHGWKHXQLWSODQW
PXVWEHSODFHGLQD02'(RUFRQGLWLRQLQZKLFKWKH/&2
UHTXLUHPHQWVDUHQRWDSSOLFDEOH,QDGGLWLRQWR5HTXLUHG$FWLRQ$
5HTXLUHG$FWLRQ%DOVRUHTXLUHVWKHXQLWSODQWWREHLQ02'(ZLWK
UHDFWRUFRRODQWWHPSHUDXUHDOO5&6WHPSHUDWXUHVΣ)ZLWKLQ
KRXUV
7KHDOORZHG&RPSOHWLRQ7LPHLVDUHDVRQDEOHWLPHEDVHGRQWKH
DFWLYLWLHVQHHGHGWRUHDFKWKHUHTXLUHG02'(IURPIXOOSRZHU
RSHUDWLRQLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

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

65DQG65
7KH65VIRUPHDVXUHPHQWRIWKH07&DWWKHEHJLQQLQJDQGWZRWKLUGV
RIHDFKIXHOF\FOHSURYLGHIRUFRQILUPDWLRQRIWKHOLPLWLQJ07&YDOXHV
7KH07&FKDQJHVVPRRWKO\IURPOHDVWQHJDWLYHWRPRVWQHJDWLYH
YDOXHGXULQJIXHOF\FOHRSHUDWLRQDVWKH5&6ERURQFRQFHQWUDWLRQLV
UHGXFHGWRFRPSHQVDWHIRUIXHOGHSOHWLRQ
7KHUHTXLUHPHQWIRUPHDVXUHPHQWSULRUWRH[FHHGLQJ!573
VDWLVILHVWKHFRQILUPDWRU\FKHFNRQWKHXSSHU07&YDOXH


1X6FDOH

%

'UDIW5HYLVLRQ

5RG*URXS$OLJQPHQW/LPLWV
%


%$6(6
$&7,216 FRQWLQXHG 


$
:KHQ5HTXLUHG$FWLRQFDQQRWEHFRPSOHWHGZLWKLQWKHLU&RPSOHWLRQ
7LPHWKHXQLWPXVWEHEURXJKWWRD02'(RU&RQGLWLRQLQZKLFKWKH
/&2UHTXLUHPHQWVDUHQRWDSSOLFDEOH7RDFKLHYHWKLVVWDWXVWKHXQLW
PXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQKRXUVZKLFKREYLDWHV
FRQFHUQVDERXWWKHGHYHORSPHQWRIXQGHVLUDEOH[HQRQDQGSRZHU
GLVWULEXWLRQV7KHDOORZHG&RPSOHWLRQ7LPHRIKRXUVLVUHDVRQDEOH
EDVHGRQRSHUDWLQJH[SHULHQFHIRUUHDFKLQJ02'(IURPIXOOSRZHU
FRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

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

65
9HULILFDWLRQWKDWWKHSRVLWLRQRILQGLYLGXDOURGVLVZLWKLQDOLJQPHQWOLPLWV
DOORZVWKHRSHUDWRUWRGHWHFWWKDWDURGLVEHJLQQLQJWRGHYLDWHIURPLWV
H[SHFWHGSRVLWLRQ
7KH6XUYHLOODQFH)UHTXHQF\LVFRQWUROOHGXQGHUWKH6XUYHLOODQFH
)UHTXHQF\&RQWURO3URJUDP
7KH65LVPRGLILHGE\D1RWHWKDWSHUPLWVLWQRWWREHSHUIRUPHGIRU
URGVDVVRFLDWHGZLWKDQLQRSHUDEOHURGSRVLWLRQLQGLFDWRU7KH
DOLJQPHQWOLPLWLVEDVHGRQURGSRVLWLRQLQGLFDWRUZKLFKLVQRWDYDLODEOH
LIWKHLQGLFDWRULVLQRSHUDEOH/&2³5RG3RVLWLRQ,QGLFDWLRQ´
SURYLGHV$FWLRQVWRYHULI\WKHURGVDUHLQDOLJQPHQWZKHQRQHRUPRUH
URGSRVLWLRQLQGLFDWRUVDUHLQRSHUDEOH
65
9HULI\LQJHDFK&5$LV23(5$%/(ZRXOGUHTXLUHWKDWHDFK&5$EH
WULSSHG,Q02'(WULSSLQJHDFKIXOOOHQJWK&5$ZRXOGUHVXOWLQUDGLDO
RUD[LDOSRZHUWLOWVRURVFLOODWLRQV([HUFLVLQJHDFKLQGLYLGXDO&5$
SURYLGHVLQFUHDVHGFRQILGHQFHWKDWDOO&5$VFRQWLQXHWREH
23(5$%/(ZLWKRXWH[FHHGLQJWKHDOLJQPHQWOLPLWHYHQLIWKH\DUHQRW
UHJXODUO\WULSSHG0RYLQJHDFKFRQWUROURGE\VWHSVZLOOQRWFDXVH
VLJQLILFDQWUDGLDORUD[LDOSRZHUWLOWVRURVFLOODWLRQVWRRFFXU
7KH6XUYHLOODQFH)UHTXHQF\LVFRQWUROOHGXQGHUWKH6XUYHLOODQFH
)UHTXHQF\&RQWURO3URJUDP
%HWZHHQUHTXLUHGSHUIRUPDQFHVRI65LID&5$ V LV
GLVFRYHUHGWREHLPPRYDEOHEXWUHPDLQVWULSSDEOHWKH&5$ V LV
FRQVLGHUHGWREH23(5$%/($WDQ\WLPHLID&5$ V LVLPPRYDEOHD
GHWHUPLQDWLRQRIWKHWULSSDELOLW\RIWKH&5$ V PXVWEHPDGHDQG
DSSURSULDWHDFWLRQWDNHQ


1X6FDOH

%

'UDIW5HYLVLRQ

6KXWGRZQ*URXS,QVHUWLRQ/LPLWV
%


%$6(6
/&2 FRQWLQXHG 


QRUPDOO\YLRODWHWKH/&27KLV1RWHDSSOLHVWRHDFKVKXWGRZQJURXS
DVLW¶VPRYHGEHORZWKHLQVHUWLRQOLPLWWRSHUIRUPWKH657KLV1RWHLV
QRWDSSOLFDEOHVKRXOGDPDOIXQFWLRQVWRSSHUIRUPDQFHRIWKH65

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

7KHVKXWGRZQJURXS&5$VPXVWEHZLWKLQWKHLULQVHUWLRQOLPLWVZLWK
WKHUHDFWRULQ02'(7KLVHQVXUHVWKDWDVXIILFLHQWDPRXQWRI
QHJDWLYHUHDFWLYLW\LVDYDLODEOHWRVKXWGRZQWKHUHDFWRUDQGPDLQWDLQ
WKHUHTXLUHG6'0IROORZLQJDUHDFWRUWULS,Q02'(WKH
VKXWGRZQJURXS&5$VDUHIXOO\LQVHUWHGLQWKHFRUHDQGFRQWULEXWHWR
WKH6'05HIHUWR/&26+87'2:10$5*,1 6'0 IRU
6'0UHTXLUHPHQWVLQ02'(6DQG/&28OWLPDWH+HDW
6LQNHQVXUHVDGHTXDWH6'0LQ02'(6DQG

$&7,216

$$DQG$
:KHQRQHVKXWGRZQJURXS&5$LVQRWZLWKLQLQVHUWLRQOLPLWVKRXUV
DUHDOORZHGWRUHVWRUHWKHVKXWGRZQJURXS&5$WRZLWKLQLQVHUWLRQ
OLPLWV7KLVLVQHFHVVDU\EHFDXVHWKHDYDLODEOH6'0PD\EH
VLJQLILFDQWO\UHGXFHGZLWKRQHVKRZGRZQJURXS&5$QRWZLWKLQWKHLU
LQVHUWLRQOLPLWV$OVRYHULILFDWLRQRIWKH6'0RULQLWLDWLRQRIERUDWLRQ
ZLWKLQKRXULVUHTXLUHGVLQFHWKH6'0LQ02'(LVFRQWLQXRXVO\
PRQLWRUHGDQGDGKHUHGWRLQSDUWE\WKHFRQWURODQGVKXWGRZQJURXS
LQVHUWLRQOLPLWV VHH/&2 
7KHDOORZHG&RPSOHWLRQ7LPHRIKRXUVSURYLGHVDQDFFHSWDEOHWLPH
IRUHYDOXDWLQJDQGUHSDLULQJPLQRUSUREOHPVZLWKRXWDOORZLQJWKH
XQLWSODQWWRUHPDLQLQDQXQDFFHSWDEOHFRQGLWLRQIRUDQH[WHQGHG
SHULRGRIWLPH
%
,IWKH5HTXLUHG$FWLRQVDQGDVVRFLDWHG&RPSOHWLRQ7LPHVDUHQRWPHW
WKHXQLWPXVWEHEURXJKWWRD02'(ZKHUHWKH/&2LVQRWDSSOLFDEOH
7KHDOORZHG&RPSOHWLRQ7LPHRIKRXUVLVUHDVRQDEOHIRUUHDFKLQJ
WKHUHTXLUHG02'(IURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHU
DQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV


1X6FDOH

%

'UDIW5HYLVLRQ

5HJXODWLQJ*URXS,QVHUWLRQ/LPLWV
%


%$6(6
$&7,216

$$DQG$
:KHQWKHUHJXODWLQJJURXSDUHRXWVLGHWKHDFFHSWDQFHLQVHUWLRQOLPLWV
WKH\PXVWEHUHVWRUHGWRZLWKLQWKRVHOLPLWV7KLVUHVWRUDWLRQFDQRFFXU
LQWZRZD\V
D 5HGXFHSRZHUWREHFRQVLVWHQWZLWKURGSRVLWLRQRU

E 0RYLQJURGVWREHFRQVLVWHQWZLWKSRZHU
$OVRYHULILFDWLRQRI6'0RULQLWLDWLRQRIERUDWLRQWRUHJDLQ6'0LV
UHTXLUHGLQKRXUVLQFHWKH6'0LQ02'(ZLWKNHIILVLV
QRUPDOO\HQVXUHGE\DGKHULQJWRWKHFRQWURODQGVKXWGRZQJURXS
LQVHUWLRQOLPLWV VHH/&26KXWGRZQ0DUJLQ 6'0 ´ KDVEHHQ
XSVHW
7KHDOORZHG&RPSOHWLRQ7LPHRIKRXUVIRUUHVWRULQJWKHUHJXODWLQJ
JURXSWRZLWKLQLQVHUWLRQOLPLWVSURYLGHVDQDFFHSWDEOHWLPHIRU
HYDOXDWLQJDQGUHSDLULQJPLQRUSUREOHPVZLWKRXWDOORZLQJWKHXQLWSODQW
WRUHPDLQLQDQXQDFFHSWDEOHFRQGLWLRQIRUDQH[WHQGHGSHULRGRIWLPH
%
,IWKH5HTXLUHG$FWLRQVFDQQRWEHFRPSOHWHGZLWKLQWKHDVVRFLDWHG
&RPSOHWLRQ7LPHVWKHXQLWPXVWEHEURXJKWWRD02'(ZKHUHWKH
/&2LVQRWDSSOLFDEOH7KHDOORZHG&RPSOHWLRQ7LPHRIKRXUVLV
UHDVRQDEOHIRUUHDFKLQJWKHUHTXLUHG02'(IURPIXOOSRZHUFRQGLWLRQV
LQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

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

65
9HULILFDWLRQRIWKHUHJXODWLQJJURXSLQVHUWLRQOLPLWVLVVXIILFLHQWWRGHWHFW
UHJXODWLQJJURXSVWKDWPD\EHDSSURDFKLQJWKHLQVHUWLRQOLPLWV
7KH6XUYHLOODQFH)UHTXHQF\LVFRQWUROOHGXQGHUWKH6XUYHLOODQFH
)UHTXHQF\&RQWURO3URJUDP

5()(5(1&(6

 &)5$SSHQGL[$*'&*'&DQG*'&
 &)5
 )6$5&KDSWHU³7UDQVLHQWDQG$FFLGHQW$QDO\VHV´


1X6FDOH

%

'UDIW5HYLVLRQ

5RG3RVLWLRQ,QGLFDWLRQ
%


%$6(6
$&7,216 FRQWLQXHG 

&
7KH5HTXLUHG$FWLRQFODULI\WKDWZKHQRQHRUPRUH&5$VZLWK
LQRSHUDEOHSRVLWLRQLQGLFDWRUVKDYHEHHQPRYHGLQH[FHVVRIVWHSVLQ
RQHGLUHFWLRQVLQFHWKHSRVLWLRQZDVODVWGHWHUPLQHGWKH5HTXLUHG
$FWLRQVRI$RU%DUHVWLOODSSURSULDWHEXWPXVWEHLQLWLDWHGSURPSWO\
XQGHU5HTXLUHG$FWLRQ&WREHJLQYHULI\LQJWKDWWKHVH&5$VDUHVWLOO
SURSHUO\SRVLWLRQHGUHODWLYHWRWKHLUJURXSSRVLWLRQV
'DQG'
:LWKRQHGHPDQGSRVLWLRQLQGLFDWRUSHUJURXSLQRSHUDEOHWKH&5$
SRVLWLRQVFDQEHGHWHUPLQHGE\WKH53,6\VWHP6LQFHQRUPDOIXOO
SRZHURSHUDWLRQGRHVQRWUHTXLUHH[FHVVLYHPRYHPHQWRI&5$V
YHULILFDWLRQE\DGPLQLVWUDWLYHPHDQVWKDWWKH&5'6SRVLWLRQLQGLFDWRUV
DUH23(5$%/(DQGWKHPRVWZLWKGUDZQ&5$DQGWKHOHDVWZLWKGUDZQ
&5$DUHVWHSVDSDUWZLWKLQWKHDOORZHG&RPSOHWLRQ7LPHRIRQFH
HYHU\KRXUVLVDGHTXDWH
(
,IWKH5HTXLUHG$FWLRQVFDQQRWEHFRPSOHWHGZLWKLQWKHDVVRFLDWHG
&RPSOHWLRQ7LPHWKHXQLWSODQWPXVWEHEURXJKWWRD02'(LQZKLFK
WKHUHTXLUHPHQWGRHVQRWDSSO\7RDFKLHYHWKLVVWDWXVWKHXQLWSODQW
PXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQKRXUV7KHDOORZHG
&RPSOHWLRQ7LPHLVEDVHGRQUHDFKLQJWKHUHTXLUHG02'(IURPIXOO
SRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQW
V\VWHPV
6859(,//$1&(
5(48,5(0(176

65
9HULILFDWLRQWKDWWKH&RXQWHU3RVLWLRQ,QGLFDWLRQDJUHHVZLWKWKHGLUHFW
UHDGLQJ53,DQGGHPDQGSRVLWLRQZLWKLQVWHSVSURYLGHVDVVXUDQFH
WKDWWKH53,LVRSHUDWLQJFRUUHFWO\
7KLVVXUYHLOODQFHLVSHUIRUPHGSULRUWRUHDFWRUFULWLFDOLW\DIWHUFRXSOLQJ
RIRQHRUPRUH&5$WRWKHDVVRFLDWHG&5'0DVWKHUHLVWKHSRWHQWLDO
IRUXQQHFHVVDU\XQLWSODQWWUDQVLHQWVLIWKH65ZHUHSHUIRUPHGZLWKWKH
UHDFWRUDWSRZHU


1X6FDOH

%
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0RGXOH02'8/(3URWHFWLRQ6\VWHP,QVWUXPHQWDWLRQ
%
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$&7,216 FRQWLQXHG 

'

&RQGLWLRQ'LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWRWKHIROORZLQJ
)XQFWLRQVWKDWUHVXOWLQDUHDFWRUWULSRU'+56DFWXDWLRQDVOLVWHGLQ7DEOH


• D3RZHU5DQJH/LQHDU3RZHU±+LJK
576 
• D,QWHUPHGLDWH5DQJH/RJ3RZHU5DWH±+LJK
576 
• D6RXUFH5DQJH&RXQW5DWH±+LJK
576 
• D6RXUFH5DQJH/RJ3RZHU5DWH±+LJK
576 
• D3UHVVXUL]HU3UHVVXUH±+LJK
576 
• D3UHVVXUL]HU3UHVVXUH±/RZ
576 
• E3UHVVXUL]HU3UHVVXUH±/RZ
'+56 
• D3UHVVXUL]HU3UHVVXUH±/RZ/RZ
576 
• D3UHVVXUL]HU/HYHO±+LJK
576 
• D3UHVVXUL]HU/HYHO±/RZ
576 
• D155&6+RW7HPSHUDWXUH±+LJK
576 
• D5&6)ORZ±/RZ/RZ
576 
• D0DLQ6WHDP3UHVVXUH±+LJK
576 
• D0DLQ6WHDP3UHVVXUH±/RZ/RZ
576 
• D6WHDP6XSHUKHDW±+LJK
576 
• E6WHDP6XSHUKHDW±+LJK
'+56 
• D6WHDP6XSHUKHDW±/RZ
576 
• E6WHDP6XSHUKHDW±/RZ
'+56 
• D15&RQWDLQPHQW3UHVVXUH±+LJK
576 


,IDWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQ$RU%FDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHIRUWKHUHIHUHQFHG036
)XQFWLRQRUWKUHHRUPRUHFKDQQHOVRIWKHUHIHUHQFHG036)XQFWLRQDUH
LQRSHUDEOHWKHXQLW02'8/(PXVWEHEURXJKWWRD02'(RURWKHU
VSHFLILHGFRQGLWLRQZKHUHWKH/&2DQG5HTXLUHG$FWLRQVIRUWKH
UHIHUHQFHG036)XQFWLRQGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\RSHQLQJ
WKHUHDFWRUWULSEUHDNHUV7KHDERYH036)XQFWLRQVWKDWUHVXOWLQD
UHDFWRUWULSRU'+56DFWXDWLRQDUHQRWUHTXLUHGWREH23(5$%/(ZKHQ
WKHUHDFWRUWULSEUHDNHUVDUHRSHQ7KHDOORZHG&RPSOHWLRQ7LPHIRU'
RIKRXUVLVUHDVRQDEOHEDVHGRQRSHUDWLQJH[SHULHQFHIRUUHDFKLQJWKH
UHTXLUHG02'(IURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUZLWKRXW
FKDOOHQJLQJSODQWV\VWHPV

1X6FDOH

%

'UDIW5HYLVLRQ

0RGXOH02'8/(3URWHFWLRQ6\VWHP,QVWUXPHQWDWLRQ
%


%$6(6

$&7,216 FRQWLQXHG 

(

&RQGLWLRQ(LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOW
LQDUHDFWRUWULSVLJQDOZKHQUHDFWRU7+(50$/32:(5LVDERYHWKH
1/LQWHUORFNRI573DVOLVWHGLQ7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQFDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH5HTXLUHG
$FWLRQVGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\UHGXFLQJ7+(50$/
32:(5WR573EHORZWKH1/LQWHUORFN7KHDOORZHG&RPSOHWLRQ
7LPHIRU(RIKRXUVLVUHDVRQDEOHEDVHGRQRSHUDWLQJH[SHULHQFHIRU
UHDFKLQJWKHUHTXLUHGFRQGLWLRQIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\
PDQQHUZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

)

&RQGLWLRQ)LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOW
LQLVRODWLRQRIWKH&9&6V\VWHPDVOLVWHGLQ7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQFDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH5HTXLUHG
$FWLRQVGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\LVRODWLQJWKH&9&6
IORZSDWKWRWKH5&67KHDOORZHG&RPSOHWLRQ7LPHRIKRXUVLV
UHDVRQDEOHEDVHGRQRSHUDWLQJH[SHULHQFHIRUDOLJQLQJWKHV\VWHPLQDQ
RUGHUO\PDQQHUZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

5HTXLUHG$FWLRQ)LVPRGLILHGE\D1RWHWKDWDOORZVLVRODWHGSHQHWUDWLRQ
IORZSDWKVWREHXQLVRODWHGLQWHUPLWWHQWO\XQGHUDGPLQLVWUDWLYHFRQWUROV
7KHVHDGPLQLVWUDWLYHFRQWUROVFRQVLVWRIVWDWLRQLQJDGHGLFDWHGRSHUDWRUDW
WKHGHYLFHFRQWUROVZKRLVLQFRQWLQXRXVFRPPXQLFDWLRQZLWKWKHFRQWURO
URRP,QWKLVZD\WKHSHQHWUDWLRQFDQEHUDSLGO\LVRODWHGZKHQDQHHGIRU
LVRODWLRQLVLQGLFDWHG7KLVDOORZDQFHSHUPLWVWKHLVRODWLRQVLJQDOWREH
UHVHWZKHQDSSURSULDWHFRQGLWLRQVH[LVWWRGRVR


1X6FDOH

%

'UDIW5HYLVLRQ

0RGXOH02'8/(3URWHFWLRQ6\VWHP,QVWUXPHQWDWLRQ
%


%$6(6

$&7,216 FRQWLQXHG 

*

&RQGLWLRQ*LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOW
LQDXWRPDWLFUHPRYDORIHOHFWULFDOSRZHUIURPWKHSUHVVXUL]HUKHDWHUVDV
OLVWHGLQ7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQFDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH5HTXLUHG
$FWLRQVGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\RSHQLQJWKHSRZHUVXSSO\
EUHDNHUVWRWKHSUHVVXUL]HUKHDWHUV7KHDOORZHG&RPSOHWLRQ7LPHIRU*
RIKRXUVLVUHDVRQDEOHEDVHGRQRSHUDWLQJH[SHULHQFHIRUUHDFKLQJWKH
UHTXLUHGFRQGLWLRQVIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHU
ZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

+

&RQGLWLRQ+LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOW
LQDXWRPDWLFLVRODWLRQRIWKHGHPLQHUDOL]HGZDWHUV\VWHPDVOLVWHGLQ
7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQFDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH5HTXLUHG
$FWLRQVGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\LVRODWLQJWKHGHPLQHUDOL]HG
ZDWHUIORZSDWKWRWKH5&67KHDOORZHG&RPSOHWLRQ7LPHIRU+RI
KRXULVUHDVRQDEOHEDVHGRQRSHUDWLQJH[SHULHQFHIRUUHDFKLQJWKH
UHTXLUHGFRQGLWLRQIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUZLWKRXW
FKDOOHQJLQJSODQWV\VWHPV

,DQG,

&RQGLWLRQ,LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOWLQ
D'+56RU(&&6DFWXDWLRQDVOLVWHGLQ7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQFDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH5HTXLUHG
$FWLRQVGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\5HTXLUHG$FWLRQV,DQG
,

,SODFHVWKHXQLW02'8/(LQ02'(ZLWKLQKRXUV7KLVDFWLRQOLPLWV
WKHWLPHWKHXQLW02'8/(PD\FRQWLQXHWRRSHUDWHZLWKDOLPLWHGRU
LQRSHUDEOHDXWRPDWLFFKDQQHODFWXDWLRQORJLF

,UHTXLUHVWKHXQLW02'8/(WREHLQ02'(DQG3$66,9(/<

1X6FDOH

%

'UDIW5HYLVLRQ

0RGXOH02'8/(3URWHFWLRQ6\VWHP,QVWUXPHQWDWLRQ
%
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$&7,216 FRQWLQXHG 

&22/('ZLWKLQKRXUVRIHQWHULQJWKH&RQGLWLRQ&21',7,217KHVH
FRQGLWLRQVDVVXUHDGHTXDWHSDVVLYHGHFD\KHDWWUDQVIHUWRWKH8+6DQG
UHVXOWLQWKHXQLW02'8/(EHLQJLQDFRQGLWLRQIRUZKLFKWKH/&2QR
ORQJHUDSSOLHV

&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRID/2&$
HYHQWWKDWZRXOGUHTXLUH(&&6RU'+56DFWXDWLRQ7KH\DOVRSURYLGH
DGHTXDWHWLPHWRSHUPLWHYDOXDWLRQRIFRQGLWLRQVDQGUHVWRUDWLRQRI
FKDQQHODFWXDWLRQORJLF23(5$%,/,7<ZLWKRXWXQQHFHVVDULO\FKDOOHQJLQJ
SODQWV\VWHPVGXULQJDVKXWGRZQ

-

$VOLVWHGLQ7DEOH&RQGLWLRQ-LVHQWHUHGZKHQ&RQGLWLRQ&
DSSOLHVWR)XQFWLRQD+LJK5&63UHVVXUH/RZ7HPSHUDWXUH
2YHUSUHVVXUH3URWHFWLRQ /723 ZKLFKUHVXOWVLQDFWXDWLRQRIWKH/723
V\VWHP)XQFWLRQVWKDWUHVXOWLQDFWXDWLRQRIWKHORZWHPSHUDWXUH
RYHUSUHVVXUHSURWHFWLRQV\VWHPDVOLVWHGLQ7DEOH

,IDWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQ$RU%FDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHRUWKUHHRUPRUH
FKDQQHOVRIWKLV)XQFWLRQDUHLQRSHUDEOHWKHXQLW02'8/(PXVWEH
EURXJKWWRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH/&2DQG
5HTXLUHG$FWLRQVIRUWKLV)XQFWLRQGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\
RSHQLQJDWOHDVWWZR599V7KHDOORZHG&RPSOHWLRQ7LPHIRU-RI
KRXULVUHDVRQDEOHEDVHGRQRSHUDWLQJH[SHULHQFHIRUUHDFKLQJWKH
UHTXLUHG02'(IURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUZLWKRXW
FKDOOHQJLQJSODQWV\VWHPVIRUHVWDEOLVKLQJDQ5&6YHQWIORZSDWKVXIILFLHQW
WRHQVXUHORZWHPSHUDWXUHRYHUSUHVVXUHSURWHFWLRQ

.DQG.

&RQGLWLRQ.LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOWLQ
DFWXDWLRQRIWKH'+56RQ/RZ/RZ0DLQ6WHDP3UHVVXUHDVOLVWHGLQ
7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQ&21',7,21FDQQRW
EHFRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(LQZKLFKWKH/&2GRHVQRWDSSO\7KLVLV
DFFRPSOLVKHGE\5HTXLUHG$FWLRQV.DQG..SODFHVWKH
XQLW02'8/(LQ02'(ZLWKLQKRXUV7KLVDFWLRQOLPLWVWKHWLPHWKH
XQLW02'8/(PD\FRQWLQXHWRRSHUDWHZLWKDOLPLWHGRULQRSHUDEOH'+56
DXWRPDWLFFKDQQHODFWXDWLRQORJLF.SODFHVWKHXQLW02'8/(LQ02'(
ZLWKLQKRXUV7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHWRUHDFKWKH
UHTXLUHGXQLW02'8/(FRQGLWLRQVIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\
PDQQHUDQGZLWKRXWFKDOOHQJLQJXQLW02'8/(V\VWHPV

1X6FDOH

%

'UDIW5HYLVLRQ

0RGXOH02'8/(3URWHFWLRQ6\VWHP,QVWUXPHQWDWLRQ
%


%$6(6

$&7,216 FRQWLQXHG 

/DQG/

&RQGLWLRQ/LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOWLQ
DFWXDWLRQRIWKH&RQWDLQPHQW,VRODWLRQV\VWHPDVOLVWHGLQ7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQ&21',7,21FDQQRW
EHFRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(LQZKLFKWKH/&2GRHVQRWDSSO\7KLVLV
DFFRPSOLVKHGE\5HTXLUHG$FWLRQV/DQG//SODFHVWKHXQLW02'8/(
LQ02'(ZLWKLQKRXUV7KLVDFWLRQOLPLWVWKHWLPHWKHXQLW02'8/(PD\
FRQWLQXHWRRSHUDWHZLWKDOLPLWHGRULQRSHUDEOH&,6DXWRPDWLFDFWXDWLRQ
ORJLFFKDQQHO/SODFHVWKHXQLW02'8/(LQ02'(ZLWK5&6KRW
WHPSHUDWXUHKRW)ZLWKLQKRXUVRIHQWHULQJWKHFRQGLWLRQ7KLV
FRQGLWLRQDVVXUHVWKHXQLW02'8/(ZLOOPDLQWDLQWKH5&6GHSUHVVXUL]HG
DQGWKHXQLW02'8/(EHLQJLQDFRQGLWLRQIRUZKLFKWKH/&2QRORQJHU
DSSOLHV

&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRIDGHVLJQ
EDVLVHYHQWWKDWZRXOGUHTXLUH&,6DFWXDWLRQGXULQJWKHSHULRGRI
LQRSHUDELOLW\7KH\DOVRSURYLGHDGHTXDWHWLPHWRSHUPLWHYDOXDWLRQRI
FRQGLWLRQVDQGUHVWRUDWLRQRIFKDQQHOORJLF23(5$%,/,7<ZLWKRXW
XQQHFHVVDULO\FKDOOHQJLQJSODQWV\VWHPVGXULQJDVKXWGRZQ$QDO\VLV
VKRZVWKDWKRXUVIURPHQWU\LQWRWKLVFRQGLWLRQLVDUHDVRQDEOHWLPHWR
UHDFK02'(ZLWK5&6ZLGHUDQJHWHPSHUDWXUHKRW)XVLQJQRUPDO
SODQWV\VWHPVDQGSURFHGXUHV

00DQG0

&RQGLWLRQ&21',7,210LVHQWHUHGZKHQ&RQGLWLRQ&21',7,21&DSSOLHV
WR)XQFWLRQVWKDWUHVXOWLQDUHDFWRUWULS&,6DFWXDWLRQ'+5DFWXDWLRQ
':6,DQG3UHVVXUL]HU+HDWHU7ULSGXHWRWKH/RZ(/969ROWDJHRU+LJK
8QGHUWKH%LRVKLHOG7HPSHUDWXUHDVOLVWHGLQ7DEOH

,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQ&21',7,21FDQQRW
EHFRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLW02'8/(PXVW
EHEURXJKWWRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH5HTXLUHG
$FWLRQVGRQRWDSSO\7KLVLVDFFRPSOLVKHGE\5HTXLUHG$FWLRQV00
00DQG0

0SODFHVWKHXQLW02'8/(LQ02'(ZLWKLQKRXUV7KLVDFWLRQOLPLWV
WKHWLPHWKHXQLW02'8/(PD\FRQWLQXHWRRSHUDWHZLWKDOLPLWHGRU
LQRSHUDEOHDXWRPDWLFFKDQQHODFWXDWLRQORJLF0UHTXLUHVWKHXQLW02'8/(
WREHLQ02'(DQG3$66,9(/<&22/('ZLWKLQKRXUVRIHQWHULQJ
WKH&RQGLWLRQ&21',7,217KHVHFRQGLWLRQVDVVXUHDGHTXDWHSDVVLYH
GHFD\KHDWWUDQVIHUWRWKH8+6DQGUHVXOWLQWKHXQLW02'8/(EHLQJLQD
FRQGLWLRQIRUZKLFKWKH'+5623(5$%,/,7<LVQRORQJHUUHTXLUHG

1X6FDOH

%

'UDIW5HYLVLRQ

0RGXOH02'8/(3URWHFWLRQ6\VWHP,QVWUXPHQWDWLRQ
%
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$&7,216 FRQWLQXHG 

0SODFHVWKHXQLW02'8/(LQ02'(ZLWK5&6WHPSHUDWXUHKRW
)EHORZWKH7LQWHUORFNZLWKLQKRXUVRIHQWHULQJWKHFRQGLWLRQ
7KLVFRQGLWLRQDVVXUHVWKHXQLW02'8/(ZLOOPDLQWDLQWKH5&6
GHSUHVVXUL]HGDQGWKHXQLW02'8/(EHLQJLQDFRQGLWLRQIRUZKLFKWKH/&2
QRORQJHUDSSOLHV

0LVRODWHVWKHGHPLQHUDOL]HGZDWHUIORZSDWKWRWKH5&6ZLWKLQ
KRXUV7KLVFRPSOHWHVWKHIXQFWLRQRIWKH':6,

0RSHQVWKHSRZHUVXSSO\EUHDNHUVWRWKHSUHVVXUL]HUKHDWHUVZLWKLQ
KRXUV

&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRIDGHVLJQ
EDVLVHYHQWWKDWZRXOGUHTXLUHDXWRPDWLFDFWXDWLRQGXULQJWKHSHULRGRI
LQRSHUDELOLW\7KH\DOVRSURYLGHDGHTXDWHWLPHWRSHUPLWHYDOXDWLRQRI
FRQGLWLRQVDQGUHVWRUDWLRQRIORJLFFKDQQHO23(5$%,/,7<ZLWKRXW
XQQHFHVVDULO\FKDOOHQJLQJSODQWV\VWHPVGXULQJDVKXWGRZQ

1DQG1
&RQGLWLRQ1LVHQWHUHGZKHQ&RQGLWLRQ&DSSOLHVWR)XQFWLRQVWKDWUHVXOW
LQWKHDFWXDWLRQRI'+56RQ/RZ/RZ3UHVVXUL]HU/HYHODVOLVWHGLQ
7DEOH
,IWKH5HTXLUHG$FWLRQVDVVRFLDWHGZLWKWKLV&RQGLWLRQFDQQRWEH
FRPSOHWHGZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPHWKHXQLWPXVWEHEURXJKW
WRD02'(RURWKHUVSHFLILHGFRQGLWLRQZKHUHWKH5HTXLUHG$FWLRQVGR
QRWDSSO\7KLVLVDFFRPSOLVKHGE\5HTXLUHG$FWLRQV1DQG1
1SODFHVWKHXQLWLQ02'(ZLWKLQKRXUV7KLVDFWLRQOLPLWVWKHWLPH
WKHXQLWPD\FRQWLQXHWRRSHUDWHZLWKDOLPLWHGRULQRSHUDEOH'+56
DXWRPDWLFFKDQQHO1SODFHVWKHXQLWLQ02'(ZLWK5&6WHPSHUDWXUH
EHORZWKH7LQWHUORFNRULQ02'(ZLWK&RQWDLQPHQW:DWHU/HYHO
DERYHWKH/LQWHUORFNZLWKLQKRXUVRIHQWHULQJWKHFRQGLWLRQ7KLV
FRQGLWLRQDVVXUHVWKH5&6LVLQDFRQGLWLRQIRUZKLFKWKH/&2QRORQJHU
DSSOLHV
&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRIDGHVLJQ
EDVLVHYHQWWKDWZRXOGUHTXLUH'+56DFWXDWLRQGXULQJWKHSHULRGRI
LQRSHUDELOLW\7KH\DOVRSURYLGHDGHTXDWHWLPHWRSHUPLWHYDOXDWLRQRI
FRQGLWLRQVDQGUHVWRUDWLRQRIFKDQQHO23(5$%,/,7<ZLWKRXWFKDOOHQJLQJ
SODQWV\VWHPVGXULQJDVKXWGRZQ


1X6FDOH

%

'UDIW5HYLVLRQ

(6)$6/RJLFDQG$FWXDWLRQ
%
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$&7,216

:KHQWKHUHTXLUHG(6)$6ORJLFIRUWKH$FWXDWLRQ)XQFWLRQVOLVWHGLQ
7DEOHDUHLQRSHUDEOHWKHXQLW02'8/(LVRXWVLGHWKHVDIHW\
DQDO\VLVLIDSSOLFDEOHLQWKHFXUUHQW02'(RIRSHUDWLRQ5HTXLUHG$FWLRQV
PXVWEHLQLWLDWHGWROLPLWWKHGXUDWLRQRIRSHUDWLRQRUWRSODFHWKH
XQLW02'8/(LQD02'(RURWKHUDSSOLFDEOHFRQGLWLRQLQZKLFKWKH
&RQGLWLRQQRORQJHUDSSOLHV

$1RWHKDVEHHQDGGHGWRWKH$&7,216WRFODULI\WKHDSSOLFDWLRQRIWKH
&RPSOHWLRQ7LPHUXOHV7KH&RQGLWLRQVRIWKLV6SHFLILFDWLRQPD\EH
HQWHUHGLQGHSHQGHQWO\IRUHDFK$FWXDWLRQ)XQFWLRQ7KH&RPSOHWLRQ7LPH
IRUWKHLQRSHUDEOHIXQFWLRQZLOOEHWUDFNHGVHSDUDWHO\IRUHDFKIXQFWLRQ
VWDUWLQJIURPWKHWLPHWKH&RQGLWLRQZDVHQWHUHGIRUWKDW$FWXDWLRQ
)XQFWLRQ

$

&RQGLWLRQ$DSSOLHVLIRQHRUPRUHGLYLVLRQVRIWKH/723/RJLFDQG
$FWXDWLRQ)XQFWLRQDUHLQRSHUDEOH7KH5HTXLUHG$FWLRQLVWRRSHQWZR
UHDFWRUYHQWYDOYHV 599V ZLWKLQRQHKRXU7KLVSODFHVWKHXQLWUHDFWRULQ
DFRQGLWLRQLQZKLFKWKH/&2QRORQJHUDSSOLHV7KHRQHKRXUFRPSOHWLRQ
WLPHSURYLGHVDGHTXDWHWLPHWRHLWKHULPPHGLDWHO\UHVWRUHWKHLQRSHUDEOH
ORJLFRUWDNHPDQXDODFWLRQWRRSHQWKH599VZKLFKHVWDEOLVKHVDQ5&6
YHQWIORZSDWKVXIILFLHQWWRHQVXUHORZWHPSHUDWXUHRYHUSUHVVXUH
SURWHFWLRQ

%

&RQGLWLRQ%DSSOLHVLIRQHGLYLVLRQRIDQ(6)$6DFWXDWLRQORJLFIXQFWLRQLV
LQRSHUDEOH7KLV&RQGLWLRQLVQRWDSSOLFDEOHWR/723DFWXDWLRQORJLF

7KHUHGXQGDQWVLJQDOSDWKVDQGORJLFRIWKH23(5$%/(GLYLVLRQSURYLGHV
UREXVWVXIILFLHQWFDSDELOLW\WRDXWRPDWLFDOO\DFWXDWHWKHUHTXLUHG(6)$6
IXQFWLRQZLWKDVLQJOHGLYLVLRQRIORJLF23(5$%/(

,IRQHGLYLVLRQRI$&78$7,21)81&7,21ORJLFFDQQRWEHUHVWRUHGWR
23(5$%,/,7<ZLWKLQVL[KRXUVWKHQWKH&RQGLWLRQVOLVWHGLQ7DEOH
PXVWEHHQWHUHGWROLPLWWKHGXUDWLRQRIRSHUDWLRQZLWKDQLQRSHUDEOH
GLYLVLRQDQGWRSODFHWKHXQLW02'8/(LQD02'(RURWKHUDSSOLFDEOH
FRQGLWLRQLQZKLFKWKH/&2QRORQJHUDSSOLHV7KHVL[KRXUOLPLWSURYLGHV
DUHDVRQDEOHWLPHGXULQJZKLFKWKHDFWXDWLRQV\VWHPPD\EHUHVWRUHGWR
23(5$%,/,7<




1X6FDOH

%

'UDIW5HYLVLRQ

(6)$6/RJLFDQG$FWXDWLRQ
%


%$6(6

$&7,216 FRQWLQXHG 

&DQG&

,I5HTXLUHG$FWLRQ%GLUHFWVHQWU\LQWR&RQGLWLRQ&DVVSHFLILHGLQ
7DEOHRULIERWKGLYLVLRQVRI(&&6RU'+56DUHLQRSHUDEOHWKH
XQLWSODQWLVRXWVLGHLWVGHVLJQEDVLVDELOLW\WRDXWRPDWLFDOO\PLWLJDWHD
SRVWXODWHGHYHQW

:LWKRQHGLYLVLRQRIDFWXDWLRQORJLFLQRSHUDEOHWKHUHGXQGDQWVLJQDOSDWKV
DQGORJLFRIWKH23(5$%/(GLYLVLRQSURYLGHVXIILFLHQWUREXVWFDSDELOLW\WR
DXWRPDWLFDOO\DFWXDWHWKH(&&6RU'+56LIUHTXLUHG

&UHTXLUHVWKHXQLW02'8/(WREHLQ02'(ZLWKLQ7KLVDFWLRQOLPLWV
WKHWLPHWKHXQLW02'8/(PD\FRQWLQXHWRRSHUDWHZLWKOLPLWHGRU
LQRSHUDEOHDXWRPDWLFDFWXDWLRQORJLF

&UHTXLUHVWKHXQLW02'8/(WREHLQ02'(DQG3$66,9(/<
&22/('ZLWKLQKRXUVRIHQWHULQJWKH&RQGLWLRQ&21',7,217KLV
FRQGLWLRQDVVXUHVDGHTXDWHSDVVLYHGHFD\KHDWWUDQVIHUWRWKH8+6DQG
UHVXOWLQWKHXQLW02'8/(EHLQJLQDFRQGLWLRQIRUZKLFKWKH/&2QR
ORQJHUDSSOLHV

&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRID/2&$
HYHQWWKDWZRXOGUHTXLUH(&&6RU'+56DFWXDWLRQ7KH\DOVRSURYLGH
DGHTXDWHWLPHWRSHUPLWHYDOXDWLRQRIFRQGLWLRQVDQGUHVWRUDWLRQRI
DFWXDWLRQORJLF23(5$%,/,7<ZLWKRXWXQQHFHVVDULO\FKDOOHQJLQJSODQW
V\VWHPVGXULQJDVKXWGRZQ

'DQG'

,I5HTXLUHG$FWLRQ%GLUHFWVHQWU\LQWR&RQGLWLRQ'DVVSHFLILHGLQ
7DEOHRULIERWKGLYLVLRQVRIWKHFRQWDLQPHQWLVRODWLRQDFWXDWLRQ
IXQFWLRQDUHLQRSHUDEOHWKHQWKHXQLW02'8/(LVRXWVLGHLWVGHVLJQEDVLV
DELOLW\WRDXWRPDWLFDOO\PLWLJDWHVRPHGHVLJQEDVLVHYHQWV

:LWKRQHGLYLVLRQRIDFWXDWLRQORJLFLQRSHUDEOHWKHUHGXQGDQWVLJQDOSDWKV
DQGORJLFRIWKH23(5$%/(GLYLVLRQSURYLGHVXIILFLHQWUREXVWFDSDELOLW\WR
DXWRPDWLFDOO\DFWXDWHWKH&,6LIUHTXLUHG

'UHTXLUHVWKHXQLW02'8/(WREHLQ02'(ZLWKLQKRXUVRIHQWHULQJ
WKH&RQGLWLRQ7KLVDFWLRQOLPLWVWKHWLPHWKHXQLW02'8/(PD\FRQWLQXH
WRRSHUDWHZLWKOLPLWHGRULQRSHUDEOH&,6DXWRPDWLFDFWXDWLRQORJLF

'UHTXLUHVWKHXQLW02'8/(WREHSODFHGLQ02'(ZLWK5&6
WHPSHUDWXUH)EHORZWKH7LQWHUORFNZLWKLQKRXUVRIHQWHULQJ
WKH&RQGLWLRQ7KLVFRQGLWLRQDVVXUHVWKHXQLW02'8/(ZLOOPDLQWDLQWKH
5&6GHSUHVVXUL]HG

1X6FDOH

%

'UDIW5HYLVLRQ

(6)$6/RJLFDQG$FWXDWLRQ
%


%$6(6

$&7,216 FRQWLQXHG 

DQGWKHXQLW02'8/(EHLQJLQDFRQGLWLRQIRUZKLFKWKH/&2QRORQJHU
DSSOLHV

&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLPLWHGOLNHOLKRRGORZ
SUREDELOLW\RIDGHVLJQEDVLVHYHQWWKDWZRXOGUHTXLUH&,6DFWXDWLRQGXULQJ
WKHSHULRGRILQRSHUDELOLW\7KH\DOVRSURYLGHDGHTXDWHWLPHWRSHUPLW
HYDOXDWLRQRIFRQGLWLRQVDQGUHVWRUDWLRQRIDFWXDWLRQORJLF23(5$%,/,7<
ZLWKRXWXQQHFHVVDULO\FKDOOHQJLQJSODQWV\VWHPVGXULQJDVKXWGRZQ
$QDO\VLVVKRZVWKDWKRXUVIURPHQWU\LQWRWKLVFRQGLWLRQLVD
UHDVRQDEOHWLPHWRUHDFK02'(ZLWK5&6ZLGHUDQJH7KRW)
XVLQJQRUPDOSODQWV\VWHPVDQGSURFHGXUHV

(

,I5HTXLUHG$FWLRQ%GLUHFWVHQWU\LQWR&RQGLWLRQ(DVVSHFLILHGLQ
7DEOHRULIERWKGLYLVLRQVRIGHPLQHUDOL]HGZDWHUVXSSO\LVRODWLRQ
DFWXDWLRQDUHLQRSHUDEOHWKHQWKHXQLW02'8/(LVRXWVLGHLWVGHVLJQEDVLV
DELOLW\WRDXWRPDWLFDOO\PLWLJDWHVRPHGHVLJQEDVLVHYHQWV

:LWKRQHGLYLVLRQRIDFWXDWLRQORJLFLQRSHUDEOHWKHUHGXQGDQWVLJQDOSDWKV
DQGORJLFRIWKH23(5$%/(GLYLVLRQSURYLGHVXIILFLHQWUREXVWFDSDELOLW\WR
DXWRPDWLFDOO\DFWXDWHWKH':6,LIUHTXLUHG

,QWKLVFRQGLWLRQWKHGHPLQHUDOL]HGZDWHUVXSSO\IORZSDWK V WRWKH5&6
PXVWEHLVRODWHGZLWKLQKRXUWRSUHFOXGHDQLQDGYHUWHQWERURQGLOXWLRQ
HYHQW

,VRODWLRQFDQEHDFFRPSOLVKHGE\PDQXDOO\LVRODWLQJWKHGHPLQHUDOL]HG
ZDWHULVRODWLRQYDOYH V $OWHUQDWLYHO\WKHGLOXWLRQSDWKPD\EHLVRODWHGE\
FORVLQJDSSURSULDWHLVRODWLRQYDOYH V LQWKHIORZSDWK V IURPWKH
GHPLQHUDOL]HGZDWHUVWRUDJHWDQNWRWKH5&6

7KH5HTXLUHG$FWLRQLVPRGLILHGE\D1RWHDOORZLQJWKHIORZSDWK V WREH
XQLVRODWHGLQWHUPLWWHQWO\XQGHUDGPLQLVWUDWLYHFRQWUROV7KHVH
DGPLQLVWUDWLYHFRQWUROVFRQVLVWRIVWDWLRQLQJDGHGLFDWHGRSHUDWRUDWWKH
YDOYHFRQWUROVZKRLVLQFRQWLQXRXVFRPPXQLFDWLRQZLWKWKHPDLQFRQWURO
URRP,QWKLVZD\WKHIORZSDWKFDQEHLVRODWHGZKHQDQHHGIRULVRODWLRQ
LVLQGLFDWHG

)

,I5HTXLUHG$FWLRQ%GLUHFWVHQWU\LQWR&RQGLWLRQ)DVVSHFLILHGLQ
7DEOHRULIERWKGLYLVLRQVRIWKH&9&6LVRODWLRQDFWXDWLRQIXQFWLRQ
DUHLQRSHUDEOHWKHQWKHXQLW02'8/(LVRXWVLGHLWVGHVLJQEDVLVDELOLW\WR
DXWRPDWLFDOO\PLWLJDWHVRPHGHVLJQEDVLVHYHQWV

1X6FDOH

%

'UDIW5HYLVLRQ

(6)$6/RJLFDQG$FWXDWLRQ
%


%$6(6

$&7,216 FRQWLQXHG 

:LWKRQHGLYLVLRQRIDFWXDWLRQORJLFLQRSHUDEOHWKHUHGXQGDQWVLJQDOSDWKV
DQGORJLFRIWKH23(5$%/(GLYLVLRQSURYLGHUREXVWFDSDELOLW\WR
DXWRPDWLFDOO\DFWXDWHWKH&9&6,LIUHTXLUHG

)UHTXLUHVWKHLVRODWLRQRIIORZSDWKVIURPWKH&9&6WRWKHUHDFWRU
FRRODQWV\VWHPZLWKLQKRXURIHQWHULQJWKH&RQGLWLRQ&21',7,217KH
$FWLRQLVPRGLILHGE\D1RWHWKDWSHUPLWVWKHIORZSDWK V WREHXQLVRODWHG
LQWHUPLWWHQWO\XQGHUDGPLQLVWUDWLYHFRQWUROV7KLV1RWHOLPLWVWKHOLNHOLKRRG
RIDQHYHQWE\UHTXLULQJDGGLWLRQDODGPLQLVWUDWLYHFRQWURORIWKH&9&6IORZ
SDWKV7KHVHDGPLQLVWUDWLYHFRQWUROVFRQVLVWRIVWDWLRQLQJDGHGLFDWHG
RSHUDWRUDWWKHYDOYHFRQWUROVZKRLVLQFRQWLQXRXVFRPPXQLFDWLRQZLWK
WKHPDLQFRQWUROURRP,QWKLVZD\WKHIORZSDWK V FDQEHLVRODWHGZKHQ
DQHHGIRULVRODWLRQLVLQGLFDWHG7KLVSHUPLWVWKHXQLW02'8/(WR
FRQWLQXHWRRSHUDWHZKLOHLQWKH&RQGLWLRQ

*

,I5HTXLUHG$FWLRQ%GLUHFWVHQWU\LQWR&RQGLWLRQ*DVVSHFLILHGLQ
7DEOHRULIERWKGLYLVLRQVRIWKHSUHVVXUL]HUKHDWHUWULSIXQFWLRQ
DUHLQRSHUDEOHWKHQWKHXQLW02'8/(LVRXWVLGHLWVGHVLJQEDVLVDELOLW\WR
DXWRPDWLFDOO\PLWLJDWHVRPHGHVLJQEDVLVHYHQWV

:LWKRQHGLYLVLRQRIDFWXDWLRQORJLFLQRSHUDEOHWKHUHGXQGDQWVLJQDOSDWKV
DQGORJLFRIWKH23(5$%/(GLYLVLRQSURYLGHUREXVWVXIILFLHQWFDSDELOLW\WR
DXWRPDWLFDOO\DFWXDWHWKH3+7LIUHTXLUHG

*UHTXLUHVGHHQHUJL]DWLRQRIWKHSUHVVXUL]HUKHDWHUVZLWKLQKRXUVRI
HQWHULQJWKH&RQGLWLRQ&21',7,217KLVDFWLRQOLPLWVWKHWLPHWKH
XQLW02'8/(PD\FRQWLQXHWRRSHUDWHZLWKOLPLWHGRULQRSHUDEOH3+7
DXWRPDWLFDFWXDWLRQORJLF7KH$FWLRQLVPRGLILHGE\D1RWHWKDWSHUPLWV
WKHKHDWHUVWREHHQHUJL]HGLQWHUPLWWHQWO\XQGHUDGPLQLVWUDWLYHFRQWUROV
7KHVHDGPLQLVWUDWLYHFRQWUROVFRQVLVWRIVWDWLRQLQJDGHGLFDWHGRSHUDWRUDW
WKHEUHDNHUFRQWUROVZKRLVLQFRQWLQXRXVFRPPXQLFDWLRQZLWKWKHPDLQ
FRQWUROURRP,QWKLVZD\WKHSUHVVXUL]HUKHDWHUVFDQEHGHHQHUJL]HG
ZKHQDQHHGIRUGHHQHUJL]DWLRQLVLQGLFDWHG7KLVSHUPLWVWKH
XQLW02'8/(WRFRQWLQXHWRRSHUDWHZKLOHLQWKH&RQGLWLRQ

7KHFRPSOHWLRQWLPHZDVHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRID
GHVLJQEDVLVHYHQWWKDWZRXOGUHTXLUHDXWRPDWLFGHHQHUJL]DWLRQ


1X6FDOH

%

'UDIW5HYLVLRQ

0DQXDO$FWXDWLRQ)XQFWLRQV
%


%$6(6

$&7,216 FRQWLQXHG 

%

&RQGLWLRQ%DSSOLHVWRWKHPDQXDODFWXDWLRQIXQFWLRQVLGHQWLILHGLQ
7DEOH&RQGLWLRQ%DGGUHVVHVWKHVLWXDWLRQZKHUHRQHRUPRUH
)XQFWLRQVKDYHERWKPDQXDODFWXDWLRQGLYLVLRQVLQRSHUDEOH2QHPDQXDO
DFWXDWLRQGLYLVLRQFRQVLVWVRIDQDFWXDWLRQVZLWFKDQGWKHDVVRFLDWHG
KDUGZDUH VXFKDVFRQWDFWVDQGZLULQJ XSWREXWQRWLQFOXGLQJWKH
DIIHFWHG(,0V(,023(5$%,/,7<LVDGGUHVVHGLQ/&2DQG
/&2

:LWKERWKPDQXDODFWXDWLRQGLYLVLRQVLQRSHUDEOHWKH&RQGLWLRQOLVWHGLQ
7DEOHPXVWEHHQWHUHGLQKRXUV,QWKLV&RQGLWLRQWKHDXWRPDWLF
036DFWXDWLRQVUHPDLQDYDLODEOHWRSHUIRUPWKHGHVLJQEDVLVVDIHW\
IXQFWLRQVFRQVLVWHQWZLWKWKHOLPLWVRI/&2DQG7KH
&RPSOHWLRQ7LPHRIKRXUVSURYLGHVDGHTXDWHRSSRUWXQLW\WRLGHQWLI\DQG
LPSOHPHQWFRUUHFWLYHDFWLRQVWRUHVWRUHDPDQXDODFWXDWLRQIXQFWLRQ
ZLWKRXWHQWHULQJWKH&RQGLWLRQVSHFLILHGLQ7DEOH

&

,I5HTXLUHG$FWLRQV$RU%GLUHFWHQWU\LQWR&RQGLWLRQ&DVVSHFLILHGLQ
7DEOHWKHQWKHUHDFWRUWULSEUHDNHUVPXVWEHRSHQHGLPPHGLDWHO\
2SHQLQJWKHUHDFWRUWULSEUHDNHUVVDWLVILHVWKHVDIHW\IXQFWLRQRIWKH
V\VWHPDQGSODFHVWKHXQLW02'8/(LQD02'(RUVSHFLILHGFRQGLWLRQVLQ
ZKLFKWKH/&2QRORQJHUDSSOLHV

7KHLPPHGLDWHFRPSOHWLRQWLPHLVFRQVLVWHQWZLWKWKHLPSRUWDQFHRIWKH
DELOLW\WRLQLWLDWHDPDQXDOUHDFWRUWULSXVLQJWKHDFWXDWLRQIXQFWLRQ

'DQG'

,I5HTXLUHG$FWLRQV$RU%GLUHFWHQWU\LQWR&RQGLWLRQ'DVVSHFLILHGLQ
7DEOHWKHQ&RQGLWLRQ'SURYLGHVKRXUVWRUHVWRUHWKHPDQXDO
DFWXDWLRQFDSDELOLW\WR23(5$%/(VWDWXVEHIRUHWKHXQLW02'8/(PXVW
EHLQ02'(7KH$FWLRQV5HTXLUHG$FWLRQ'UHTXLUHVWKH
XQLW02'8/(EHLQ02'(DQG3$66,9(/<&22/('ZLWKLQKRXUV
RIHQWHULQJWKHFRQGLWLRQ7KH&RPSOHWLRQ7LPHVSURYLGHRSSRUWXQLW\IRU
FRUUHFWLRQRIWKHLGHQWLILHGLQRSHUDELOLW\ZKLOHPDLQWDLQLQJWKHUHDFWRU
FRRODQWV\VWHPFORVHGPLQLPL]LQJWKHWUDQVLHQWVDQGFRPSOH[LW\RID
UHWXUQWRRSHUDWLRQZKHQ23(5$%,/,7<LVUHVWRUHG

7KH&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEHFDXVHWKHFUHGLWHGDXWRPDWLF
DFWXDWLRQIXQFWLRQUHPDLQV23(5$%/(DVVSHFLILHGLQ/&2DQG



1X6FDOH

%

'UDIW5HYLVLRQ

566
%


%$6(6

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

7KHLQVWUXPHQWDWLRQORFDWHGLQWKH566/&2LVDSSOLFDEOHLQ02'(6
DQG02'(ZKHQQRW3$66,9(/<&22/('DQG7KLVLVUHTXLUHG
VRWKDWWKHXQLW02'8/(FDQEHPRQLWRUHGWRHQVXUHWKHXQLW02'8/(
WUDQVLWLRQVWR02'(DQG3$66,9(/<&22/('DQGUHPDLQVVWDEOHLQ
02'(DQG3$66,9(/<&22/('IRUDQH[WHQGHGSHULRGRIWLPHIURP
DORFDWLRQRWKHUWKDQWKHFRQWUROURRP


7KLV/&2LVQRWDSSOLFDEOHLQ02'(DQG3$66,9(/<&22/('RU
,QWKHVH02'(6WKHXQLW02'8/(LVDOUHDG\VXEFULWLFDODQGLQD
FRQGLWLRQRIUHGXFHG5HDFWRU&RRODQW6\VWHPHQHUJ\8QGHUWKHVH
FRQGLWLRQVFRQVLGHUDEOHWLPHLVDYDLODEOHWRUHVWRUHQHFHVVDU\LQVWUXPHQW
IXQFWLRQVLIFRQWUROURRPLQVWUXPHQWVRURWKHUDFWLRQVDUHUHTXLUHGFRQWUROV
EHFRPHXQDYDLODEOH


$&7,216


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

$

&RQGLWLRQ$DGGUHVVHVWKHVLWXDWLRQZKHUHWKHLQVWUXPHQWDWLRQLQWKH566
LVLQRSHUDEOH7KH5HTXLUHG$FWLRQLVWRUHVWRUHWKHLQVWUXPHQWDWLRQLQWKH
566WR23(5$%/(VWDWXVZLWKLQGD\V7KH&RPSOHWLRQ7LPHLVEDVHG
RQWKHV\VWHPGHVLJQIRUPDLQWDLQDELOLW\DQGWKHORZSUREDELOLW\RIDQ
HYHQWWKDWZRXOGUHTXLUHHYDFXDWLRQRIWKHFRQWUROURRP

%DQG%

,IWKH5HTXLUHG$FWLRQDQGDVVRFLDWHG&RPSOHWLRQ7LPHRI&RQGLWLRQ$LV
QRWPHWWKHXQLW02'8/(PXVWEHEURXJKWWRD02'(RURWKHUVSHFLILHG
FRQGLWLRQLQZKLFKWKH/&2GRHVQRWDSSO\7RDFKLHYHWKLVVWDWXVWKH
XQLW02'8/(PXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQKRXUVDQGWR
02'(DQG3$66,9(/<&22/('ZLWKLQKRXUV

7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHWRUHDFKWKHUHTXLUHG
XQLW02'8/(FRQGLWLRQVIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHU
DQGZLWKRXWFKDOOHQJLQJXQLWV\VWHPV

65

65YHULILHVWKDWWKHWUDQVIHUSURWRFROFDQEHSHUIRUPHGDQGWKDWLW
SHUIRUPVWKHUHTXLUHGIXQFWLRQV7KLVHQVXUHVWKDWLIWKHFRQWUROURRP
EHFRPHVLQDFFHVVLEOHWKHSDVVLYHFRROLQJV\VWHPSHUIRUPDQFHFDQEH
PRQLWRUHGDQGHYDOXDWHGWRYHULI\WKDWWKHXQLW02'8/(LVWUDQVLWLRQLQJWR
02'(DQG3$66,9(/<&22/('DQGUHPDLQVVWDEOHRQFH02'(
DQG3$66,9(/<&22/('FRQGLWLRQLVUHDFKHGIURPWKH566

7KH6XUYHLOODQFH)UHTXHQF\LVFRQWUROOHGXQGHUWKH6XUYHLOODQFH
)UHTXHQF\&RQWURO3URJUDP



1X6FDOH

%

'UDIW5HYLVLRQ

569V
%


%$6(6

$&7,216
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:LWKRQH569LQRSHUDEOHWKHUHPDLQLQJ23(5$%/(569LVFDSDEOHRI
SURYLGLQJWKHQHFHVVDU\RYHUSUHVVXUHSURWHFWLRQ%HFDXVHRIDGGLWLRQDO
GHVLJQPDUJLQWKH$60(SUHVVXUHOLPLWIRUWKH5&3%DQG6*6FDQDOVR
EHVDWLVILHGZLWKRQH569LQRSHUDEOH

+RZHYHUWKHRYHUDOOUHOLDELOLW\RIWKHSUHVVXUHUHOLHIV\VWHPLVUHGXFHG
EHFDXVHDGGLWLRQDOIDLOXUHRIWKHUHPDLQLQJ23(5$%/(569FRXOGUHVXOW
LQIDLOXUHWRDGHTXDWHO\UHOLHYHSULPDU\RUVHFRQGDU\V\VWHPSUHVVXUH
GXULQJDOLPLWLQJHYHQW)RUWKLVUHDVRQFRQWLQXHGRSHUDWLRQLVSHUPLWWHG
IRUDOLPLWHGWLPHRQO\

7KHKRXU&RPSOHWLRQ7LPHWRUHVWRUHWKHLQRSHUDEOH569WR
23(5$%/(VWDWXVLVEDVHGRQWKHUHOLHIFDSDELOLW\RIWKHUHPDLQLQJ569
DQGWKHORZSUREDELOLW\RIDQHYHQWUHTXLULQJ569DFWXDWLRQ

%DQG%

,IWKH5HTXLUHG$FWLRQRI&RQGLWLRQ$FDQQRWEHPHWZLWKLQWKHUHTXLUHG
&RPSOHWLRQ7LPHRULIWZR569VDUHLQRSHUDEOHWKHXQLWSODQWPXVWEH
SODFHGLQD02'(LQZKLFKWKHUHTXLUHPHQWGRHVQRWDSSO\7RDFKLHYH
WKLVVWDWXVWKHXQLWSODQWPXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQ
KRXUVDQGWR02'(ZLWK5&6FROGWHPSHUDWXUH/723HQDEOH
WHPSHUDWXUHZLWKLQKRXUV5&6FROGWHPSHUDWXUHLVFRQVLGHUHG
/723HQDEOLQJWHPSHUDWXUHZKHQWZRRUPRUH5&6FROGWHPSHUDWXUH
LQVWUXPHQWVLQGLFDWH/723HQDEOLQJWHPSHUDWXUHVSHFLILHGLQWKH37/5

7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHGRQWLPHWRUHDFK
WKHUHTXLUHGXQLWSODQWFRQGLWLRQVIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\
PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV7KHFKDQJHIURP
02'(RUWR02'(UHGXFHVWKH5&6HQHUJ\ FRUHSRZHUDQG
SUHVVXUH ORZHUVWKHSRWHQWLDOIRUODUJHSUHVVXUL]HULQVXUJHVDQG
WKHUHE\UHPRYHVWKHQHHGIRURYHUSUHVVXUHSURWHFWLRQE\WKH569V
65

65VDUHVSHFLILHGLQWKH,16(59,&(7(67,1*352*5$0569VDUHWR
EHWHVWHGLQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRI$60(20&RGH
5HI ZKLFKSURYLGHVWKHDFWLYLWLHVDQG)UHTXHQFLHVQHFHVVDU\WR
VDWLVI\WKH65V1RDGGLWLRQDOUHTXLUHPHQWVDUHVSHFLILHG

7KH569VHWSRLQWLVIRU23(5$%,/,7<DQGWKHYDOXHVDUHUHVHWWR
UHPDLQZLWKLQGXULQJWKHVXUYHLOODQFHWRDOORZIRUGULIW



1X6FDOH

%
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5&62SHUDWLRQDO/($.$*(
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1X6FDOH

$

8QLGHQWLILHG/($.$*(RULGHQWLILHG/($.$*(LQH[FHVVRIWKH/&2
OLPLWVPXVWEHUHGXFHGWRZLWKLQOLPLWVZLWKLQKRXUV7KLV&RPSOHWLRQ
7LPHDOORZVWLPHWRYHULI\OHDNDJHUDWHVDQGHLWKHULGHQWLI\XQLGHQWLILHG
/($.$*(RUUHGXFH5&62SHUDWLRQDO/($.$*(WRZLWKLQOLPLWVEHIRUH
WKHUHDFWRUPXVWEHVKXWGRZQ7KLVDFWLRQLVQHFHVVDU\WRSUHYHQWIXUWKHU
GHWHULRUDWLRQRIWKH5&3%

%%

,IDQ\SUHVVXUHERXQGDU\/($.$*(H[LVWVRUSULPDU\WRVHFRQGDU\
/($.$*(LVQRWZLWKLQOLPLWVRULIXQLGHQWLILHGRULGHQWLILHG/($.$*(
FDQQRWEHUHGXFHGWRZLWKLQOLPLWVZLWKLQKRXUVWKHUHDFWRUPXVWEH
EURXJKWWRORZHUSUHVVXUHFRQGLWLRQVWRUHGXFHWKHVHYHULW\RIWKH5&6
2SHUDWLRQDO/($.$*(DQGLWVSRWHQWLDOFRQVHTXHQFHV7RDFKLHYHWKLV
VWDWXVWKHXQLWSODQWPXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQKRXUV
DQGH[LWWKH$SSOLFDELOLW\LQ02'(ZLWK5&6KRWWHPSHUDWXUH
KRWΣ)ZLWKLQKRXUV7KHDOORZHG&RPSOHWLRQ7LPHVDUH
UHDVRQDEOHEDVHGRQRSHUDWLQJUHTXLUHPHQWVDQGQRUPDOFRROLQJ
FDSDELOLWLHVWRUHDFKWKHUHTXLUHGXQLWSODQWFRQGLWLRQVIURPIXOOSRZHU
FRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQWV\VWHPV

65

9HULI\LQJ5&62SHUDWLRQDO/($.$*(LVZLWKLQWKH/&2OLPLWVHQVXUHVWKH
LQWHJULW\RIWKH5&3%LVPDLQWDLQHG3UHVVXUHERXQGDU\/($.$*(ZRXOG
DWILUVWDSSHDUDVXQLGHQWLILHG/($.$*(

8QLGHQWLILHG/($.$*(DQGLGHQWLILHG/($.$*(DUHGHWHUPLQHGE\
SHUIRUPDQFHRID5&6ZDWHULQYHQWRU\EDODQFH7KH5&6ZDWHULQYHQWRU\
EDODQFHPXVWEHPHWZLWKWKHUHDFWRUDWVWHDG\VWDWHRSHUDWLQJFRQGLWLRQV

7ZR1RWHVPRGLI\657KHILUVW1RWHVWDWHVWKH65LVQRWUHTXLUHG
WREHSHUIRUPHGXQWLOKRXUVDIWHUHVWDEOLVKLQJVWHDG\VWDWHRSHUDWLRQ
7KHDOORZDQFHSURYLGHVVXIILFLHQWWLPHWRFROOHFWDQGSURFHVVDOO
QHFHVVDU\GDWDDIWHUVWDEOHXQLWSODQWFRQGLWLRQVDUHHVWDEOLVKHG7KH
VHFRQG1RWHVWDWHVWKH65LVQRWDSSOLFDEOHWRSULPDU\WRVHFRQGDU\
/($.$*(65YHULILHVWKHSULPDU\WRVHFRQGDU\/($.$*(

6WHDG\VWDWHRSHUDWLRQLVUHTXLUHGWRSHUIRUPDSURSHULQYHQWRU\EDODQFH
VLQFHFDOFXODWLRQVGXULQJPDQHXYHULQJDUHQRWXVHIXO)RU5&6
RSHUDWLRQDO/($.$*(GHWHUPLQDWLRQE\LQYHQWRU\EDODQFHVWHDG\VWDWHLV
GHILQHGDVVWDEOH5&6SUHVVXUHWHPSHUDWXUHSRZHUOHYHOSUHVVXUL]HU
DQGPDNHXSWDQNOHYHOVDQGPDNHXSRUOHWGRZQ

%

'UDIW5HYLVLRQ

&9&6,VRODWLRQ9DOYHV
%


%$6(6

$&7,216 FRQWLQXHG 

LVRODWLRQGHYLFHWKDWFDQQRWEHDGYHUVHO\DIIHFWHGE\DVLQJOHDFWLYH
IDLOXUH,VRODWLRQGHYLFHVWKDWPHHWWKLVFULWHULRQDUHDFORVHGDQG
GHDFWLYDWHGDXWRPDWLFYDOYHDFORVHGPDQXDOYDOYHDQGDEOLQGIODQJH

7KHKRXU&RPSOHWLRQ7LPHLVFRQVLVWHQWZLWKWKH$&7,216RI
/&2,QWKHHYHQWWKHDIIHFWHGSHQHWUDWLRQLVLVRODWHGLQDFFRUGDQFH
ZLWK5HTXLUHG$FWLRQ%WKHDIIHFWHGSHQHWUDWLRQPXVWEHYHULILHGWREH
LVRODWHGRQDSHULRGLFEDVLVSHU5HTXLUHG$FWLRQ$ZKLFKUHPDLQVLQ
HIIHFW7KLVSHULRGLFYHULILFDWLRQLVQHFHVVDU\WRDVVXUHOHDNWLJKWQHVVRI
FRQWDLQPHQWDQGWKDWSHQHWUDWLRQVUHTXLULQJLVRODWLRQIROORZLQJDQ
DFFLGHQWDUHLVRODWHG7KH&RPSOHWLRQ7LPHRIRQFHSHUGD\VIRU
YHULI\LQJHDFKDIIHFWHGSHQHWUDWLRQIORZSDWKLVLVRODWHGLVDSSURSULDWH
FRQVLGHULQJWKHIDFWWKDWWKHGHYLFHVDUHRSHUDWHGXQGHUDGPLQLVWUDWLYH
FRQWUROVDQGWKHSUREDELOLW\RIWKHPLVDOLJQPHQWLVORZ

&DQG&

,IWKH5HTXLUHG$FWLRQVDQGDVVRFLDWHGFRPSOHWLRQ7LPHVDUHQRWPHWWKH
XQLWSODQWPXVWEHEURXJKWWRD02'(RUFRQGLWLRQLQZKLFKFRQWDLQPHQW
LVRODWLRQUHTXLUHPHQWQRORQJHUDSSOLHV7RDFKLHYHWKLVVWDWXVWKH
XQLWSODQWPXVWEHEURXJKWWRDWOHDVW02'(ZLWKLQKRXUVDQG02'(
ZLWK5&6KRWWHPSHUDWXUHKRW)ZLWKLQKRXUV7KHDOORZHG
&RPSOHWLRQ7LPHVDUHUHDVRQDEOHWRUHDFKWKHUHTXLUHGXQLWFRQGLWLRQV
IURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHU
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1X6FDOH


65

9HULI\LQJWKDWWKHLVRODWLRQWLPHRIHDFKDXWRPDWLFSRZHURSHUDWHG&9&6
LVRODWLRQYDOYHLVZLWKLQOLPLWVLVUHTXLUHGWRGHPRQVWUDWH23(5$%,/,7<
7KHLVRODWLRQWLPHWHVWHQVXUHVWKDWWKHYDOYHZLOOLVRODWHLQDWLPHSHULRG
OHVVWKDQRUHTXDOWRWKDWDVVXPHGLQWKHVDIHW\DQDO\VLV

$1RWHLVSURYLGHGWKDWLQGLFDWHVWKDWWKH65LVQRWUHTXLUHGWREHPHW
ZKHQYDOYHVDUHFORVHGRURSHQXQGHUDGPLQLVWUDWLYHFRQWUROV7KLVLV
DFFHSWDEOHEHFDXVHRIWKHVORZO\RFFXUULQJQDWXUHRIWKHGHVLJQEDVLV
HYHQWVWKH&9&6LVRODWLRQIXQFWLRQPLWLJDWHV)UHTXHQF\RIWKLV65LVLQ
DFFRUGDQFHZLWKWKH,16(59,&(7(67,1*352*5$0


%

'UDIW5HYLVLRQ

5&6/HDNDJH'HWHFWLRQ,QVWUXPHQWDWLRQ
%


%$6(6

$&7,216 FRQWLQXHG 

$GGLWLRQDOO\WKHSHULRGLFVXUYHLOODQFHIRU5&6ZDWHULQYHQWRU\EDODQFH
65PXVWEHSHUIRUPHGDWDQLQFUHDVHGIUHTXHQF\RIKRXUVWR
SURYLGHLQIRUPDWLRQWKDWLVDGHTXDWHWRGHWHFWOHDNDJH$1RWHLVDGGHG
DOORZLQJWKDW65LVQRWUHTXLUHGWREHSHUIRUPHGXQWLOKRXUV
DIWHUHVWDEOLVKLQJVWHDG\VWDWHRSHUDWLRQ VWDEOHWHPSHUDWXUHSRZHUOHYHO
SUHVVXUL]HUDQGPDNHXSWDQNOHYHOVPDNHXSDQGOHWGRZQ 7KHKRXU
DOORZDQFHSURYLGHVVXIILFLHQWWLPHWRFROOHFWDQGSURFHVVDOOQHFHVVDU\
GDWDDIWHUVWDEOHXQLWSODQWFRQGLWLRQVDUHHVWDEOLVKHG

5HVWRUDWLRQRIWKHFKDQQHOWR23(5$%/(VWDWXVLVUHTXLUHGWRUHJDLQWKH
IXQFWLRQLQD&RPSOHWLRQ7LPHRIGD\VDIWHUWKHFKDQQHO VIDLOXUH7KLV
WLPHLVDFFHSWDEOHFRQVLGHULQJWKHIUHTXHQF\DQGDGHTXDF\RIWKH5&6
ZDWHULQYHQWRU\EDODQFHUHTXLUHGE\5HTXLUHG$FWLRQ$

%

:LWKRQHUHTXLUHGOHDNDJHGHWHFWLRQPHWKRGLQRSHUDEOHWKHUHPDLQLQJ
23(5$%/(PHWKRGZLOOSURYLGHLQGLFDWLRQRIFKDQJHVLQOHDNDJH
$GGLWLRQDOO\$FWLRQ$ZLOOFRQWLQXHWRDSSO\DQGWKHSHULRGLFVXUYHLOODQFH
IRU5&6ZDWHULQYHQWRU\EDODQFH65PXVWEHSHUIRUPHGDWDQ
LQFUHDVHGIUHTXHQF\RIKRXUVWRSURYLGHLQIRUPDWLRQWKDWLVDGHTXDWHWR
GHWHFWOHDNDJH

+RZHYHUGLYHUVLW\RIOHDNDJHGHWHFWLRQLQVWUXPHQWDWLRQLVQRWDYDLODEOH,Q
DGGLWLRQWRWKH5HTXLUHG$FWLRQVRI&RQGLWLRQ$WKHUHTXLUHGOHDNDJH
PHWKRGLVUHTXLUHGWRUHJDLQWKHIXQFWLRQLQD&RPSOHWLRQ7LPHRI
KRXUVDIWHUWKHPHWKRG VIDLOXUH7KLVWLPHLVDFFHSWDEOHFRQVLGHULQJ
WKHIUHTXHQF\DQGDGHTXDF\RIWKH5&6ZDWHULQYHQWRU\EDODQFHUHTXLUHG
E\5HTXLUHG$FWLRQ$

&DQG&

,IWKH5HTXLUHG$FWLRQFDQQRWEHPHWZLWKLQWKHUHTXLUHG&RPSOHWLRQ7LPH
RULIDOOUHTXLUHGOHDNDJHGHWHFWLRQPHWKRGVDUHLQRSHUDEOHWKHXQLWSODQW
PXVWEHEURXJKWWRD02'(LQZKLFKWKHUHTXLUHPHQWGRHVQRWDSSO\7R
DFKLHYHWKLVVWDWXVWKHXQLWSODQWPXVWEHEURXJKWWRDWOHDVW02'(
ZLWKLQKRXUVDQGWR02'(ZLWK5&6KRWWHPSHUDWXUHKRW)
ZLWKLQKRXUV7KLVDFWLRQZLOOSODFHWKH5&6LQDORZSUHVVXUHVWDWH
ZKLFKUHGXFHVWKHOLNHOLKRRGRIOHDNDJHDQGFUDFNSURSDJDWLRQ7KH
DOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHGRQRSHUDWLQJ
UHTXLUHPHQWVDQGQRUPDOFRROLQJFDSDELOLWLHVWRUHDFKWKHUHTXLUHG
XQLWSODQWFRQGLWLRQVIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQG
ZLWKRXWFKDOOHQJLQJSODQWV\VWHPV




1X6FDOH

%

'UDIW5HYLVLRQ

5&66SHFLILF$FWLYLW\
%





%$6(6

$&7,216 FRQWLQXHG 

$1RWHWRWKH5HTXLUHG$FWLRQRI&RQGLWLRQ$VWDWHVWKDW/&2FLV
DSSOLFDEOH7KLVH[FHSWLRQDOORZVHQWU\LQWRWKHDSSOLFDEOH02'( 6 ZKHQ
DQDOORZDQFHLVVWDWHGLQWKH$&7,216HYHQWKRXJKWKH$&7,216PD\
HYHQWXDOO\UHTXLUHXQLWSODQWVKXWGRZQ7KLVH[FHSWLRQLVDFFHSWDEOHGXHWR
WKHVLJQLILFDQWFRQVHUYDWLVPLQFRUSRUDWHGLQWRWKHVSHFLILFDFWLYLW\OLPLWWKH
ORZSUREDELOLW\RIDQHYHQWZKLFKLVOLPLWLQJGXHWRH[FHHGLQJWKLVOLPLW
DQGWKHDELOLW\WRUHVWRUHWUDQVLHQWVSHFLILFDFWLYLW\H[FXUVLRQVZKLOHWKH
XQLWSODQWUHPDLQVDWRUSURFHHGVWRSRZHURSHUDWLRQ

%

:LWKWKH'26((48,9$/(17;(JUHDWHUWKDQWKH/&2OLPLW'26(
(48,9$/(17;(PXVWEHUHVWRUHGWRZLWKLQOLPLWZLWKLQKRXUV
7KHDOORZHG&RPSOHWLRQ7LPHRIKRXUVLVDFFHSWDEOHVLQFHLWLV
H[SHFWHGWKDWLIWKHUHZHUHDQREOHJDVVSLNHWKHQRUPDOFRRODQWQREOH
JDVFRQFHQWUDWLRQZRXOGEHUHVWRUHGZLWKLQWKLVWLPHSHULRG$OVRWKHUHLV
DORZSUREDELOLW\RIDVPDOOOLQHEUHDNRFFXUULQJGXULQJWKLVWLPHSHULRG

$1RWHSHUPLWVWKHXVHRIWKHSURYLVLRQVRI/&2F7KLVDOORZDQFH
SHUPLWVHQWU\LQWRWKHDSSOLFDEOH02'(6UHO\LQJRQ5HTXLUHG$FWLRQ%
ZKLOHWKH'26((48,9$/(17;(/&2OLPLWLVQRWPHW7KLV
DOORZDQFHLVDFFHSWDEOHGXHWRWKHVLJQLILFDQWFRQVHUYDWLVPLQFRUSRUDWHG
LQWRWKHVSHFLILFDFWLYLW\OLPLWWKHORZSUREDELOLW\RIDQHYHQWZKLFKLV
OLPLWLQJGXHWRH[FHHGLQJWKLVOLPLWDQGWKHDELOLW\WRUHVWRUHWUDQVLHQW
VSHFLILFDFWLYLW\H[FXUVLRQVZKLOHWKHXQLWSODQWUHPDLQVDWRUSURFHHGVWR
SRZHURSHUDWLRQ

&DQG&

,IWKHD5HTXLUHG$FWLRQDQGDVVRFLDWHG&RPSOHWLRQ7LPHRI&RQGLWLRQ$
RU%LVQRWPHWRULIWKH'26((48,9$/(17,LV!ȝ&LJPWKH
UHDFWRUPXVWEHEURXJKWWR02'(ZLWKLQKRXUVDQG02'(ZLWKLQ
KRXUV7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHGRQ
RSHUDWLQJUHTXLUHPHQWVWRUHDFKWKHUHTXLUHGXQLWSODQWFRQGLWLRQVIURP
IXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQW
V\VWHPV
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65UHTXLUHVSHUIRUPLQJDJDPPDLVRWRSLFDQDO\VLVDQGFDOFXODWLQJ
WKH'26((48,9$/(17;(XVLQJWKHGRVHFRQYHUVLRQIDFWRUVLQWKH
'26((48,9$/(17;(GHILQLWLRQ7KLVPHDVXUHPHQWLVWKHVXPRI

%

'UDIW5HYLVLRQ

6*7XEH,QWHJULW\
%





%$6(6

$&7,216 FRQWLQXHG 

SHUIRUPDQFHFULWHULDZLOOFRQWLQXHWREHPHWXQWLOWKHQH[WUHIXHOLQJRXWDJH
RU6*WXEHLQVSHFWLRQ7KHWXEHLQWHJULW\GHWHUPLQDWLRQLVEDVHGRQWKH
HVWLPDWHGFRQGLWLRQRIWKHWXEHDWWKHWLPHWKHVLWXDWLRQLVGLVFRYHUHGDQG
WKHHVWLPDWHGJURZWKRIWKHGHJUDGDWLRQSULRUWRWKHQH[W6*WXEH
LQVSHFWLRQ,ILWLVGHWHUPLQHGWKDWWXEHLQWHJULW\LVQRWEHLQJPDLQWDLQHG
&RQGLWLRQ%DSSOLHV

$&RPSOHWLRQ7LPHRIGD\VLVVXIILFLHQWWRFRPSOHWHWKHHYDOXDWLRQZKLOH
PLQLPL]LQJWKHULVNRIXQLWSODQWRSHUDWLRQZLWKD6*WXEHWKDWPD\QRW
KDYHWXEHLQWHJULW\

,IWKHHYDOXDWLRQGHWHUPLQHVWKDWWKHDIIHFWHGWXEH V KDYHWXEHLQWHJULW\
5HTXLUHG$FWLRQ$DOORZVXQLWSODQWRSHUDWLRQWRFRQWLQXHXQWLOWKHQH[W
UHIXHOLQJRXWDJHRU6*LQVSHFWLRQSURYLGHGWKHLQVSHFWLRQLQWHUYDO
FRQWLQXHVWREHVXSSRUWHGE\DQRSHUDWLRQDODVVHVVPHQWWKDWUHIOHFWVWKH
DIIHFWHGWXEHV+RZHYHUWKHDIIHFWHGWXEH V PXVWEHSOXJJHGSULRUWR
HQWHULQJ02'(IROORZLQJWKHQH[WXQLWUHIXHOLQJRXWDJHRU6*
LQVSHFWLRQ7KLV&RPSOHWLRQ7LPHLVDFFHSWDEOHVLQFHRSHUDWLRQXQWLOWKH
QH[WLQVSHFWLRQLVVXSSRUWHGE\WKHRSHUDWLRQDODVVHVVPHQW

%DQG%

,IWKH5HTXLUHG$FWLRQVDQGDVVRFLDWHG&RPSOHWLRQ7LPHVRI&RQGLWLRQ$
DUHQRWPHWRULI6*WXEHLQWHJULW\LVQRWEHLQJPDLQWDLQHGWKHUHDFWRU
PXVWEHEURXJKWWR02'(ZLWKLQKRXUVDQG02'(DQG3$66,9(/<
&22/('ZLWKLQKRXUV

7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHGRQRSHUDWLQJ
UHTXLUHPHQWVH[SHULHQFHWRUHDFKWKHGHVLUHGXQLWSODQWFRQGLWLRQVIURP
IXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJSODQW
V\VWHPV



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

65
'XULQJVKXWGRZQSHULRGVWKH6*VDUHLQVSHFWHGDVUHTXLUHGE\WKLV65
DQGWKH6WHDP*HQHUDWRU3URJUDP1(,6WHDP*HQHUDWRU
3URJUDP*XLGHOLQHV 5HI DQGLWVUHIHUHQFHG(35,*XLGHOLQHV
HVWDEOLVKWKHFRQWHQWRIWKH6WHDP*HQHUDWRU3URJUDP8VHRIWKH6WHDP
*HQHUDWRU3URJUDPHQVXUHVWKDWWKHLQVSHFWLRQLVDSSURSULDWHDQG
FRQVLVWHQWZLWKDFFHSWHGLQGXVWU\SUDFWLFHV

'XULQJ6*LQVSHFWLRQVDFRQGLWLRQPRQLWRULQJDVVHVVPHQWRIWKH6*
WXEHVLVSHUIRUPHG7KHFRQGLWLRQPRQLWRULQJDVVHVVPHQWGHWHUPLQHVWKH
³DVIRXQG´FRQGLWLRQRIWKH6*WXEHV7KHSXUSRVHRIWKHFRQGLWLRQ


1X6FDOH

%

'UDIW5HYLVLRQ

(&&6
%


%$6(6
$&7,216 FRQWLQXHG 


&DQG&
,IWKH5HTXLUHG$FWLRQVFDQQRWEHFRPSOHWHGZLWKLQWKHDVVRFLDWHG
&RPSOHWLRQ7LPHVLIWZRRUPRUH599VRUERWK559VDUHLQRSHUDEOH
WKHXQLWSODQWPXVWEHSODFHGLQDFRQGLWLRQWKDWGRHVQRWUHO\RQWKH
(&&6YDOYHVRSHQLQJ7RDFFRPSOLVKWKLVWKHXQLWSODQWPXVWEH
VKXWGRZQDQGSODFHGLQDVDIHFRQGLWLRQ7RGRWKLVWKHSODQWLV
VKXWGRZQDQGHQWHUV02'(ZLWKLQKRXUV
$GGLWLRQDOO\ZLWKLQKRXUVWKH3$66,9(&22/,1*PXVWEH
HVWDEOLVKHGWRHQVXUHGHFD\KHDWLVUHPRYHGDQGWUDQVIHUUHGWRWKH
8+67KLVLVDFFRPSOLVKHGE\5HTXLUHG$FWLRQV&DQG&
5HTXLUHG$FWLRQ&SODFHVWKHXQLWLQ02'(ZLWKLQKRXUV
5HTXLUHG$FWLRQ&SODFHVWKHXQLWLQ02'(DQGSDVVLYHO\FRROHG
ZLWKLQKRXUV
&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRID
/2&$HYHQWWKDWZRXOGUHTXLUH(&&6DFWXDWLRQ7KH\DOVRSURYLGH
DGHTXDWHWLPHWRUHDFKWKHUHTXLUHGXQLWFRQGLWLRQIURPIXOOSRZHU
FRQGLWLRQVLQDQRUGHUO\PDQQHU
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9HULILFDWLRQWKDWWKH599VDQG559VDUH23(5$%/(E\VWURNLQJWKH
YDOYHVRSHQHQVXUHVWKDWHDFKWUDLQRI(&&6ZLOOIXQFWLRQDVGHVLJQHG
ZKHQWKHVHYDOYHVDUHDFWXDWHG2QH599LVGHVLJQHGWREHDFWXDWHG
E\HLWKHUGLYLVLRQRIWKH036DQGLWPXVWEHYHULILHGWRRSHQIURPHDFK
GLYLVLRQZLWKRXWGHSHQGHQFHRQWKHRWKHU7KH599VDQG559VVDIHW\
IXQFWLRQLVWRRSHQDVGHVFULEHGLQWKHVDIHW\DQDO\VLV$1RWHLV
SURYLGHGLQGLFDWLQJWKDWWKH65LVQRWUHTXLUHGWREHPHWIRUDYDOYH
WKDWLVRSHQ7KLV1RWHLVQHFHVVDU\WRDOORZDYDOYHWREHFUHGLWHGZLWK
SHUIRUPLQJLWVVDIHW\IXQFWLRQZKHQLWPD\QRWEHDEOHWRVDWLVI\WKH65
UHTXLUHPHQWV:KHQDQ(&&6YDOYHLVRSHQLWKDVSHUIRUPHGLWVVDIHW\
IXQFWLRQ
7KH6XUYHLOODQFH)UHTXHQF\LVFRQWUROOHGXQGHUWKH6XUYHLOODQFH
)UHTXHQF\&RQWURO3URJUDP


1X6FDOH

%

'UDIW5HYLVLRQ

'+56
%


%$6(6
$&7,216 FRQWLQXHG 


%DQG%
,IWKH5HTXLUHG$FWLRQVFDQQRWEHFRPSOHWHGZLWKLQWKHDVVRFLDWHG
&RPSOHWLRQ7LPHRULIERWKWUDLQVRI'+56DUHGHFODUHGLQRSHUDEOH
WKHXQLWSODQWPXVWEHSODFHGLQDPRGHWKDWGRHVQRWUHO\RQWKH
'+567RDFFRPSOLVKWKLVWKHSODQWPXVWEHLQ02'(ZLWKLQKRXUV
DQG3$66,9(&22/,1*PXVWEHHVWDEOLVKHGZLWKLQKRXUV7KLV
FRQGLWLRQHQVXUHVGHFD\KHDWLVUHPRYHGDQGWUDQVIHUUHGWRWKH
8+67KLVLVDFFRPSOLVKHGE\5HTXLUHG$FWLRQV%DQG%
5HTXLUHG$FWLRQ%SODFHVWKHXQLWLQ02'(ZLWKLQKRXUV
5HTXLUHG$FWLRQ%SODFHVWKHXQLWLQ02'(DQGSDVVLYHO\FRROHG
ZLWKLQKRXUV
&RPSOHWLRQ7LPHVDUHHVWDEOLVKHGFRQVLGHULQJWKHOLNHOLKRRGRIDQ
HYHQWWKDWZRXOGUHTXLUH'+56DFWXDWLRQ7KH\DOVRSURYLGHDGHTXDWH
WLPHWRUHDFKWKHUHTXLUHGXQLWFRQGLWLRQIURPIXOOSRZHUFRQGLWLRQVLQ
DQRUGHUO\PDQQHU


1X6FDOH

%

'UDIW5HYLVLRQ

8OWLPDWH+HDW6LQN
%


%$6(6
$&7,216 FRQWLQXHG 


WKHXQLWSODQWPXVWEHEURXJKWWR02'(ZLWKLQKRXUVDQG02'(
ZLWKLQKRXUV7KHDOORZHG&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHG
RQRSHUDWLQJH[SHULHQFHUHTXLUHPHQWVWRUHDFKWKHUHTXLUHGXQLWSODQW
FRQGLWLRQVIURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXW
FKDOOHQJLQJSODQWV\VWHPV
((((DQG(
,IWKH8+6EXONDYHUDJHERURQFRQFHQWUDWLRQLVQRWZLWKLQOLPLWVDFWLRQV
PXVWEHLQLWLDWHGDQGFRQWLQXHGWRUHVWRUHWKHFRQFHQWUDWLRQLPPHGLDWHO\
$GGLWLRQDOO\DFWLYLWLHVWKDWFRXOGSODFHSRROLQYHQWRU\LQFRPPXQLFDWLRQ
ZLWKWKHUHDFWRUFRUHPXVWEHVXVSHQGHG7KHUHIRUH&)'6IORZLQWRWKH
FRQWDLQPHQWPXVWEHLPPHGLDWHO\WHUPLQDWHGDQGGLVDVVHPEO\RIWKH
FRQWDLQPHQWYHVVHOWKDWZRXOGRSHQWKH5&6WRFRPPXQLFDWLRQZLWKWKH
8+6DOVRVXVSHQGHG$GGLWLRQDOO\PRGXOH02'8/(PRYHPHQWPXVWEH
VXVSHQGHGDQGWKHPRYHPHQWRILUUDGLDWHGIXHOVXVSHQGHG
7KHVXVSHQVLRQRIPRGXOHDQGRUIXHOPRYHPHQWVKDOOQRWSUHFOXGH
FRPSOHWLRQRIPRYHPHQWWRVDIHSRVLWLRQ
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9HULILFDWLRQWKDWWKH8+6OHYHOLVDERYHWKHUHTXLUHGPLQLPXPOHYHOZLOO
HQVXUHWKDWWKHDVVXPHGKHDWFDSDFLW\RIWKHSRROLVDYDLODEOHDQGWKH
SRROZLOOSURYLGHWKHFUHGLWHGPLWLJDWLRQLIDQLUUDGLDWHGIXHOKDQGOLQJ
DFFLGHQWRFFXUV,QGLFDWLRQRI8+6OHYHOLQFOXGLQJDODUPVZKHQQRW
ZLWKLQOLPLWVDUHDYDLODEOHLQWKHPDLQFRQWUROURRP
7KH)UHTXHQF\LVFRQWUROOHGXQGHUWKH6XUYHLOODQFH)UHTXHQF\&RQWURO
3URJUDP
65
9HULILFDWLRQWKDWWKH8+6EXONDYHUDJHWHPSHUDWXUHLVZLWKLQOLPLWV
HQVXUHVWKDWWKHVDIHW\DQDO\VHVDVVXPSWLRQVDQGPDUJLQVSURYLGHGE\
WKH8+6UHPDLQYDOLG.H\8+6WHPSHUDWXUHVDUHPRQLWRUHGDQG
DODUPHGLQWKHFRQWUROURRP
7KH)UHTXHQF\LVFRQWUROOHGXQGHUWKH6XUYHLOODQFH)UHTXHQF\&RQWURO
3URJUDP


1X6FDOH

%

'UDIW5HYLVLRQ

&RQWDLQPHQW
%





%$6(6

/&2 FRQWLQXHG 

&RPSOLDQFHZLWKWKLV/&2ZLOOHQVXUHDFRQWDLQPHQWFRQILJXUDWLRQ
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PDLQWDLQLQJFRQWDLQPHQW23(5$%/(GXULQJ02'(6DQGZLWKWKH
5&6KRWWHPSHUDWXUHKRW)7KLVWLPHSHULRGDOVRHQVXUHVWKDWWKH
SUREDELOLW\RIDQDFFLGHQW UHTXLULQJFRQWDLQPHQW23(5$%,/,7< 
RFFXUULQJGXULQJSHULRGVZKHQFRQWDLQPHQWLVLQRSHUDEOHLVPLQLPDO

%DQG%

,IFRQWDLQPHQWFDQQRWEHUHVWRUHGWR23(5$%/(VWDWXVZLWKLQWKH
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LVRODWLRQGHYLFHWKDWFDQQRWEHDGYHUVHO\DIIHFWHGE\DVLQJOHDFWLYH
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KRXU&RPSOHWLRQ7LPHLVFRQVLVWHQWZLWKWKH$&7,216RI/&2,Q
WKHHYHQWWKHDIIHFWHGSHQHWUDWLRQLVLVRODWHGLQDFFRUGDQFHZLWK

5HTXLUHG$FWLRQ%WKHDIIHFWHGSHQHWUDWLRQPXVWEHYHULILHGWREH
LVRODWHGRQDSHULRGLFEDVLVSHU5HTXLUHG$FWLRQ$ZKLFKUHPDLQVLQ
HIIHFW7KLVSHULRGLFYHULILFDWLRQLVQHFHVVDU\WRDVVXUHOHDNWLJKWQHVVRI
FRQWDLQPHQWDQGWKDWSHQHWUDWLRQVUHTXLULQJLVRODWLRQIROORZLQJDQ
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FRQWUROVDQGWKHSUREDELOLW\RIWKHPLVDOLJQPHQWLVORZ

&DQG&

,IWKH5HTXLUHG$FWLRQVDQGDVVRFLDWHG&RPSOHWLRQ7LPHVDUHQRWPHW
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DVVRFLDWHG'+56DQGWKHDELOLW\WRLVRODWHSRVWXODWHGUHOHDVHVIURPWKH
6*VDUHDIIHFWHG7KHXQLW02'8/(PXVWEHSODFHGLQDFRQGLWLRQLQ
ZKLFKWKH/&2GRHVQRWDSSO\XVLQJ5HTXLUHG$FWLRQ'DQG'

5HTXLUHG$FWLRQ'UHTXLUHVWKHXQLW02'8/(PXVWEHSODFHGLQ02'(
ZLWKLQKRXUV

5HTXLUHG$FWLRQ'UHTXLUHVWKHXQLWWREHLQ02'(DQG3$66,9(/<
&22/('ZLWKLQKRXUV

7KH&RPSOHWLRQ7LPHVDUHUHDVRQDEOHEDVHGRSHUDWLQJDFWLYLWLHVUHTXLUHG
WRUHDFKWKHVHFRQGLWLRQVLQDQRUGHUO\PDQQHUZLWKRXWFKDOOHQJLQJSODQW
V\VWHPV7KHWLPHSHUPLWVXVHRIQRUPDOPHDQVWRH[LWWKHFRQGLWLRQVRI
$SSOLFDELOLW\,WLVDOVRFRQVLVWHQWZLWKWKH&RPSOHWLRQ7LPHVIRUDQ
LQRSHUDEOHWUDLQRIWKH'+56
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DVVXPHGLQWKHDFFLGHQWDQDO\VHV7KLV6XUYHLOODQFHLVQRUPDOO\
SHUIRUPHGXSRQUHWXUQLQJWKHXQLWWRRSHUDWLRQIROORZLQJDUHIXHOLQJ
RXWDJH7KH06,9VDQG06,9%\SDVV9DOYHVDUHQRWWHVWHGDWSRZHU
VLQFHHYHQDSDUWLDOVWURNHH[HUFLVHLQFUHDVHVWKHULVNRIDYDOYHFORVXUH
ZKHQWKHXQLWLVJHQHUDWLQJSRZHU%HFDXVHWKHLVRODWLRQYDOYHVDUHQRW
WHVWHGDWSRZHUWKH\DUHH[HPSWIURPWKH$60(20&RGH 5HI 
UHTXLUHPHQWVGXULQJRSHUDWLRQLQ02'(

7KH)UHTXHQF\LVLQDFFRUGDQFHZLWKWKH,16(59,&(7(67,1*
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UHDFWRUWULS
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DQGGHDFWLYDWHGDXWRPDWLFYDOYHFORVHGPDQXDOYDOYHRUEOLQGIODQJH$Q
LQRSHUDEOH):,9):59PD\EHXWLOL]HGWRLVRODWHWKHOLQHRQO\LILWVOHDN
WLJKWQHVVKDVQRWEHHQFRPSURPLVHG7KLVDFWLRQUHWXUQVWKHV\VWHPWRD
FRQGLWLRQLQZKLFKDWOHDVWRQHYDOYHLQWKHDIIHFWHGIORZSDWKLV
SHUIRUPLQJWKHUHTXLUHGVDIHW\IXQFWLRQ7KHKRXU&RPSOHWLRQ7LPHLVD
UHDVRQDEOHDPRXQWRIWLPHWRFRPSOHWHWKHDFWLRQVUHTXLUHGWRFORVHWKH
):,9RU):59ZKLFKLQFOXGHVSHUIRUPLQJDFRQWUROOHGXQLWSODQW
VKXWGRZQZLWKRXWFKDOOHQJLQJSODQWV\VWHPV
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,IWKH):,9VDQG):59VFDQQRWEHUHVWRUHGWR23(5$%/(VWDWXVRU
FORVHGRULVRODWHGZLWKLQWKHDVVRFLDWHG&RPSOHWLRQ7LPHWKHXQLWPXVW
EHSODFHGLQD02'(LQZKLFKWKH/&2GRHVQRWDSSO\7RDFKLHYHWKLV
VWDWXVWKHXQLWSODQWPXVWEHSODFHGLQDWOHDVW02'(ZLWKLQKRXUVLQ
02'(DQG3$66,9(/<&22/('ZLWKLQKRXUV7KHDOORZHG
&RPSOHWLRQ7LPHVDUHUHDVRQDEOHWRUHDFKWKHUHTXLUHGXQLWFRQGLWLRQV
IURPIXOOSRZHUFRQGLWLRQVLQDQRUGHUO\PDQQHUDQGZLWKRXWFKDOOHQJLQJ
SODQWV\VWHPV
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UHTXLUHPHQWVGXULQJRSHUDWLRQLQ02'(

7KH)UHTXHQF\LVLQDFFRUGDQFHZLWKWKH,16(59,&(7(67,1*
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Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 9034
Date of RAI Issue: 09/14/2017

NRC Question No.: 16-33
Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
●

NUREG-1431, “STS Westinghouse Plants,” Revision 4
(ADAMS Accession Nos. ML12100A222 and ML12100A228)

●

NUREG-1432, “STS Combustion Engineering Plants,” Revision 4
(ADAMS Accession Nos. ML12102A165 and ML12102A169)

●

NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.
As proposed, some provisions of Subsection 3.1.3 are not clear.
a.

The applicant is requested to reformat the Applicabilty statement of Subsection 3.1.3 so
that it has the following presentation:

NuScale Nonproprietary

APPLICABILITY: MODE 1 for upper MTC limit,
MODES 1 and 2 for lower MTC limit,
MODE 3 with reactor coolant temperature ≥ 200°F for
lower MTC limit.
b.

For the MODE 3 applicability statement, the applicant is requested to state which of the
following reactor coolant temperatures is meant:
●

Reactor coolant system (RCS) coolant temperature cold (Core inlet)

●

RCS coolant temperature hot (Core outlet), or

●

RCS coolant temperature average.

Also state whether
●

All RCS temperature sensors must indicate ≥ 200°F, or

●

One or more RCS temperature sensors must indicate ≥ 200°F.

c.

The applicant is also requested to revise (1) the Applicability statement to clarify the
intended meaning, and (2) the Applicability section of Subsection B 3.1.3 as needed to
conform the Bases discussion to the revised MODE 3 applicability statement.

d.

The applicant is further requested to (1) revise Required Action B.1 (“Be in MODE 3 with
reactor coolant temperature < 200°F.”) to be consistent with exiting the Applicability (as
clarified) of LCO 3.1.3; (2) clarify whether all RCS coolant temperature sensors must
indicate < 200°F, or just certain ones, to complete the action; and (3) revise the Actions
section of Subsection B 3.1.3 as needed to conform the Bases discussion to the revised
Applicability and Action statements.

NuScale Response:
The Applicability of 3.1.3 has been revised to better align with the Technical Specifications
Writer's Guide by separating the MODE 3 applicability to a distinct line. Additionally, the
temperature restriction has been clarified to 'any' RCS temperature greater than or equal to 200
degrees Fahrenheit. Corresponding changes have been incorporated into balance of the LCO
and Bases.

Impact on DCA:
The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.
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WRHQVXUHWKHFRUHRSHUDWHVZLWKLQWKHDVVXPSWLRQVRIWKHDFFLGHQW
DQDO\VLV'XULQJWKHUHORDGFRUHVDIHW\HYDOXDWLRQWKH07&LV
DQDO\]HGWRGHWHUPLQHWKDWLWVYDOXHVUHPDLQZLWKLQWKHERXQGVRIWKH
RULJLQDODFFLGHQWDQDO\VLVGXULQJRSHUDWLRQ7KHOLPLWRQDOHDVW
QHJDWLYH07&HQVXUHVWKDWFRUHRYHUKHDWLQJDFFLGHQWVZLOOQRWYLRODWH
WKHDFFLGHQWDQDO\VLVDVVXPSWLRQV7KHPRVWQHJDWLYH07&OLPLWIRU
(2&VSHFLILHGLQWKH&2/5HQVXUHVWKDWFRUHRYHUFRROLQJDFFLGHQWV
ZLOOQRWYLRODWHWKHDFFLGHQWDQDO\VLVDVVXPSWLRQV
07&LVDFRUHSK\VLFVSDUDPHWHUGHWHUPLQHGE\WKHIXHODQGIXHOF\FOH
GHVLJQDQGFDQQRWEHHDVLO\FRQWUROOHGRQFHWKHFRUHGHVLJQLVIL[HG
'XULQJRSHUDWLRQWKHUHIRUHWKH/&2FDQRQO\EHHQVXUHGWKURXJK
PHDVXUHPHQW7KHVXUYHLOODQFHFKHFNVRI07&DW%2&DQGQHDUWZR
WKLUGVRIFRUHEXUQXSSURYLGHFRQILUPDWLRQWKDWWKH07&LVEHKDYLQJDV
DQWLFLSDWHGVRWKDWWKHDFFHSWDQFHFULWHULDDUHPHW
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,Q02'(WKHXSSHUOLPLWRQWKH07&PXVWEHPDLQWDLQHGWRHQVXUH
WKDWDQ\DFFLGHQWZLOOQRWYLRODWHWKHGHVLJQDVVXPSWLRQVRIWKH
DFFLGHQWDQDO\VLV7KHOLPLWVPXVWDOVREHPDLQWDLQHGWRHQVXUHVWDUWXS
DQGVXEFULWLFDODFFLGHQWVVXFKDVWKHXQFRQWUROOHG&5$ZLWKGUDZDO
ZLOOQRWYLRODWHWKHDVVXPSWLRQVRIWKHDFFLGHQWDQDO\VLV
7KHORZHU07&OLPLWPXVWEHPDLQWDLQHGLQ02'(6DQGDQG
02'(ZLWKUHDFWRUFRRODQWDQ\5&6WHPSHUDWXUHΣ)WR
HQVXUHWKDWFRROGRZQDFFLGHQWVZLOOQRWYLRODWHWKHDVVXPSWLRQVRIWKH
DFFLGHQWDQDO\VLV
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Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 9034
Date of RAI Issue: 09/14/2017

NRC Question No.: 16-34
Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
●

NUREG-1431, “STS Westinghouse Plants,” Revision 4
(ADAMS Accession Nos. ML12100A222 and ML12100A228)

●

NUREG-1432, “STS Combustion Engineering Plants,” Revision 4
(ADAMS Accession Nos. ML12102A165 and ML12102A169)

●

NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.
SR 3.1.4.1 requires verification of individual control rod assembly (CRA) alignment. The
Frequency is modified by a surveillance column Note. The Surveillance and its Note, state (with
a staff suggested grammatical enhancement added):

NuScale Nonproprietary

SR 3.1.4.1

-----------------------------NOTE-----------------------------Not required to be performed for rods associated
with an inoperable rod position indicator.
------------------------------------------------------------------Verify position of individual CRAs within alignment
limit.

The third paragraph of the Bases for SR 3.1.4.1 states,
The SR is modified by a Note that permits it not to be performed for rods associated
with an inoperable rod position indicator. The alignment limit is based on rod position
indicator which is not available if the indicator is inoperable. LCO 3.1.7, “Rod Position
Indication,” provides Actions to verify the rods are in alignment when one or more rod
position indicators are inoperable.
a.

The applicant is requested to describe whether other means of determining rod position are
available to perform SR 3.1.4.1 (such as provided in the Actions of LCO 3.1.7). If other
means are available, discuss whether they should be allowed for determining rod
alignment. If they are allowed, then the staff suggests removing the Note, to preclude an
interpretation that the Note would allow unit operation with the rod alignment undetermined.

b.

The staff notes that the second and third paragraphs of the Applicable Safety Analyses
section of Subsection B 3.1.4 need correction for consistency with the Chapter 2.0 SLs,
and editing for improved clarity, as follows:
Accident and transient analysis analyses associated with CRA misalignment, static
and dynamic, are analyzed accounting for misalignment of 6 steps at the initiation of
the event of 6 steps. The results of the CRA misoperation analysis show that during
the most limiting misoperation events, no violations of the SAFDLs, fuel centerline
temperature, or RCS or the SLs on CHFR, peak Linear Heat Rate, and pressurizer
pressure occur.
CRA alignment limits and OPERABILITY requirements satisfy Criteria Criterion 2 of 10
CFR 50.36(c)(2)(ii).
The applicant is requested to make the indicated changes after verifying their technical
accuracy.

NuScale Response:
The grammatical change has been incorporated into the Note applicable to SR 3.1.4.1.
As described in the Bases of 3.1.4.1, the means of determining rod position to verify compliance
with the limits is by means of the rod position indication requirements specified in LCO 3.1.7.
Therefore the means described in LCO 3.1.7 are adequate to verify that rod alignment is within

NuScale Nonproprietary

limits. A description of the control rod drive system is provided in FSAR Section 4.6.
Additional grammatical changes to the Bases have been incorporated. Note that the proposed
SL have been modified and the Bases description aligns with those limits.
Impact on DCA:
The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.
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&5$PLVDOLJQPHQWDFFLGHQWVDUHDQDO\]HGLQWKHVDIHW\DQDO\VLV
5HI 7KHDFFLGHQWDQDO\VLVGHILQHV&5$PLVRSHUDWLRQDVDQ\HYHQW
ZLWKWKHVLQJOHIDLOXUHRIDVDIHW\UHODWHGFRPSRQHQWDQGPXOWLSOH
IDLOXUHVRIQRQVDIHW\UHODWHGFRQWUROV7KHDFFHSWDQFHFULWHULDIRU
DGGUHVVLQJ&5$LQRSHUDELOLW\RUPLVDOLJQPHQWDUHWKDW
D :LWKWKHPRVWUHDFWLYH&5$VWXFNRXWRIWKHFRUHWKHUHZLOOEHQR
YLRODWLRQVRIHLWKHU

 6SHFLILHGDFFHSWDEOHIXHOGHVLJQOLPLWV 6$)'/V RU

 5HDFWRU&RRODQW6\VWHP 5&6 SUHVVXUHERXQGDU\LQWHJULW\
DQG

E 7KHFRUHPXVWUHPDLQVXEFULWLFDODIWHUGHVLJQEDVLVHYHQWVZLWKDOO
&5$VIXOO\LQVHUWHG
$FFLGHQWDQGWUDQVLHQWDQDO\VLHVDVVRFLDWHGZLWK&5$PLVDOLJQPHQW
VWDWLFDQGG\QDPLFDUHDQDO\]HGDFFRXQWLQJIRUPLVDOLJQPHQWRI
VWHSVDWWKHLQLWLDWLRQRIWKHHYHQWRIVWHSV7KHUHVXOWVRIWKH&5$
PLVRSHUDWLRQDQDO\VLVVKRZWKDWGXULQJWKHPRVWOLPLWLQJPLVRSHUDWLRQ
HYHQWVQRYLRODWLRQVRIWKH6$)'/VIXHOFHQWHUOLQHWHPSHUDWXUHRU
5&6RUWKH6/VRQFULWLFDOKHDWIOX[UDWLRIXHOFHQWHUOLQHWHPSHUDWXUHRU
SUHVVXUL]HUSUHVVXUHRFFXU
&5$DOLJQPHQWOLPLWVDQG23(5$%,/,7<UHTXLUHPHQWVVDWLVI\
&ULWHULRQDRI&)5 F  LL 
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7KHOLPLWVRQVKXWGRZQDQGUHJXODWLQJ&5$DOLJQPHQWVHQVXUHWKDWWKH
DVVXPSWLRQVLQWKHVDIHW\DQDO\VLVZLOOUHPDLQYDOLG7KHUHTXLUHPHQWV
RQ&5$23(5$%,/,7<HQVXUHWKDWXSRQUHDFWRUWULSWKH&5$VZLOOEH
DYDLODEOHDQGZLOOEHLQVHUWHGWRSURYLGHHQRXJKQHJDWLYHUHDFWLYLW\WR
VKXWGRZQWKHUHDFWRU7KH&5$23(5$%,/,7<UHTXLUHPHQWV LH
WULSSDELOLW\ DUHVHSDUDWHIURPDOLJQPHQWUHTXLUHPHQWVZKLFKHQVXUH
WKDWWKH&5$JURXSVPDLQWDLQWKHFRUUHFWSRZHUGLVWULEXWLRQDQG&5$
DOLJQPHQW7KH&5$23(5$%,/,7<UHTXLUHPHQWLVVDWLVILHGSURYLGHG
WKH&5$ZLOOIXOO\LQVHUWLQWKHUHTXLUHG&5$GURSWLPHDVVXPHGLQWKH
VDIHW\DQDO\VLV&5$FRQWUROPDOIXQFWLRQVWKDWUHVXOWLQWKHLQDELOLW\WR
PRYHD&5$ HJ&5$URGOLIWFRLOIDLOXUHV EXWGRQRWLPSDFW
WULSSDELOLW\GRQRWUHVXOWLQ&5$LQRSHUDELOLW\
7KHUHTXLUHPHQWLVWRPDLQWDLQWKH&5$DOLJQPHQWWRZLWKLQVWHSV
EHWZHHQDQ\&5$DQGLWVJURXSSRVLWLRQ)DLOXUHWRPHHWWKH
UHTXLUHPHQWVRIWKLV/&2PD\SURGXFHXQDFFHSWDEOHSRZHUSHDNLQJ
IDFWRUVRUXQDFFHSWDEOH6'0VERWKRIZKLFKPD\FRQVWLWXWHLQLWLDO
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Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 9034
Date of RAI Issue: 09/14/2017

NRC Question No.: 16-35
Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
●

NUREG-1431, “STS Westinghouse Plants,” Revision 4
(ADAMS Accession Nos. ML12100A222 and ML12100A228)

●

NUREG-1432, “STS Combustion Engineering Plants,” Revision 4
(ADAMS Accession Nos. ML12102A165 and ML12102A169)

●

NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.
The applicant is requested to consider revising the following Bases Subsections by inserting
“(SAFDLs)” after the first use of the phrase “specified acceptable fuel design limits.” Subsequent
uses of the phrase within the Subsection should be replaced by “SAFDLs.” Note that Subsection
B 3.1.1 uses the phrase twice, and Subsection B 3.1.4 uses ‘SAFDLs” without having defined it
on first use.

NuScale Nonproprietary

B 2.1.1, Background section,
- Paragraph 1, Sentence 1
B 3.1.1, Applicable Safety Analyses (ASA) section,
- Paragraph 1, Sentence 2
- Paragraph 2
B 3.1.4, ASA section,
- Paragraph 1, list item a.1
- Paragraph 2, Sentence 2
B 3.1.5, ASA section, Paragraph 2, list item a.1
B 3.3.1, Background section, Paragraph 1, Sentence 1

NuScale Response:
NuScale has inserted the requested "(SAFDLs)" after the first use of the phrase "specified
acceptable fuel design limits" in the Bases locations where it is used more than once. These are
the Bases for 3.1.1, and 3.1.4. After the initial use and definition of the acronym in the
respective Bases now use the acronym "SAFDLs"
Other locations were not modified when the phrase only occurs one time in the respective
Bases and the acronym is not otherwise utilized.
Impact on DCA:
The Technical Specifications have been revised as described in the response above and as
shown in the markup provided in this response.
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$FFRUGLQJWR*'& 5HI WKHUHDFWLYLW\FRQWUROV\VWHPVPXVWEH
UHGXQGDQWDQGFDSDEOHRIKROGLQJWKHUHDFWRUFRUHVXEFULWLFDOZKHQ
VKXWGRZQXQGHUFROGFRQGLWLRQV0DLQWHQDQFHRIWKH6'0HQVXUHV
WKDWSRVWXODWHGUHDFWLYLW\HYHQWVZLOOQRWGDPDJHWKHIXHO
6'0UHTXLUHPHQWVSURYLGHVXIILFLHQWUHDFWLYLW\PDUJLQWRDVVXUHWKDW
VSHFLILHGDFFHSWDEOHIXHOGHVLJQOLPLWV 6$)'/V ZLOOQRWEHH[FHHGHG
IRUQRUPDOVKXWGRZQDQGDQWLFLSDWHGRSHUDWLRQDORFFXUUHQFHV $22V 
$VVXFKWKH6'0GHILQHVWKHGHJUHHRIVXEFULWLFDOLW\WKDWZRXOGEH
REWDLQHGLPPHGLDWHO\IROORZLQJWKHLQVHUWLRQRUVFUDPRIDOOVKXWGRZQ
DQGUHJXODWLQJJURXSFRQWUROURGDVVHPEOLHV &5$V DVVXPLQJWKDW
WKHVLQJOH&5$RIKLJKHVWUHDFWLYLW\ZRUWKLVIXOO\ZLWKGUDZQ
$GGLWLRQDOO\6'0UHTXLUHPHQWVSURYLGHVXIILFLHQWUHDFWLYLW\PDUJLQWR
HQVXUHWKDWWKHUHDFWRUZLOOUHPDLQVKXWGRZQDWDOOWHPSHUDWXUHVZLWK
DOOFRQWUROURGVLQVHUWHG
7KHV\VWHPGHVLJQUHTXLUHVWKDWWZRLQGHSHQGHQWUHDFWLYLW\FRQWURO
V\VWHPVEHSURYLGHGDQGWKDWRQHRIWKHVHV\VWHPVEHFDSDEOHRI
PDLQWDLQLQJWKHFRUHVXEFULWLFDOXQGHUFROGFRQGLWLRQV7KHVH
UHTXLUHPHQWVDUHSURYLGHGE\WKHXVHRIPRYDEOH&5$VDQGVROXEOH
ERULFDFLGLQWKH5HDFWRU&RRODQW6\VWHP 5&6 7KH&5$6\VWHP
SURYLGHVWKH6'0GXULQJSRZHURSHUDWLRQDQGLVFDSDEOHRIPDNLQJ
WKHFRUHVXEFULWLFDOUDSLGO\HQRXJKWRSUHYHQWH[FHHGLQJDFFHSWDEOH
IXHOGDPDJHOLPLWVIROORZLQJDOO$22V6DQGSRVWXODWHGDFFLGHQWV
DVVXPLQJWKDWWKH&5$RIKLJKHVWUHDFWLYLW\ZRUWKUHPDLQVZLWKGUDZQ
7KHVROXEOHERURQV\VWHPFDQFRPSHQVDWHIRUIXHOGHSOHWLRQGXULQJ
RSHUDWLRQDQGDOO[HQRQEXUQRXWUHDFWLYLW\FKDQJHVDQGPDLQWDLQWKH
UHDFWRUVXEFULWLFDOXQGHUFROGFRQGLWLRQV
'XULQJSRZHURSHUDWLRQ6'0FRQWUROLVHQVXUHGE\RSHUDWLQJZLWKWKH
VKXWGRZQJURXSIXOO\ZLWKGUDZQDQGWKHUHJXODWLQJJURXSZLWKLQWKH
OLPLWVRI/&2³5HJXODWLQJ*URXS,QVHUWLRQ/LPLWV´
:KHQWKHXQLW02'8/(LVLQ02'(6RUWKH6'0
UHTXLUHPHQWVDUHPHWE\PHDQVRIDGMXVWPHQWVWRWKH5&6ERURQ
FRQFHQWUDWLRQDQGWKHERURQUHTXLUHPHQWVIRUWKHSRRO/&2
8OWLPDWH+HDW6LQNDQG&5$FRQWUROV
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7KHPLQLPXPUHTXLUHG6'0LVDVVXPHGDVDQLQLWLDOFRQGLWLRQLQ
VDIHW\DQDO\VHV7KHVDIHW\DQDO\VHV 5HI HVWDEOLVKD6'0WKDW
HQVXUHVWKDWVSHFLILHGDFFHSWDEOHIXHOGHVLJQOLPLWV6$)'/VDUHQRW
H[FHHGHGIRUQRUPDORSHUDWLRQDQG$22VZLWKWKHDVVXPSWLRQRIWKH
KLJKHVWZRUWK&5$VWXFNRXWRQVFUDP)RU02'(6DQGWKH
SULPDU\VDIHW\DQDO\VLVWKDWUHOLHVRQWKH6'0OLPLWVLVWKHERURQ
GLOXWLRQDQDO\VLV
7KHDFFHSWDQFHFULWHULDIRUWKH6'0UHTXLUHPHQWVDUHWKDWVSHFLILHG
DFFHSWDEOHIXHOGHVLJQOLPLWV6$)'/VDUHPDLQWDLQHG7KLVLVGRQHE\
HQVXULQJWKDW
D 7KHUHDFWRUFDQEHPDGHVXEFULWLFDOIURPDOORSHUDWLQJFRQGLWLRQV
WUDQVLHQWVDQG'HVLJQ%DVLV(YHQWV
E 7KHUHDFWLYLW\WUDQVLHQWVDVVRFLDWHGZLWKSRVWXODWHGDFFLGHQW
FRQGLWLRQVDUHFRQWUROODEOHZLWKLQDFFHSWDEOHOLPLWVDQG
F 7KHUHDFWRUZLOOEHPDLQWDLQHGVXIILFLHQWO\VXEFULWLFDOWRSUHFOXGH
LQDGYHUWHQWFULWLFDOLW\LQWKHVKXWGRZQFRQGLWLRQ
7KH6'0UHTXLUHPHQWDOVRSURWHFWVDJDLQVW
D ,QDGYHUWHQWERURQGLOXWLRQ
E $QXQFRQWUROOHG&5$ZLWKGUDZDOIURPVXEFULWLFDORUORZSRZHU
FRQGLWLRQDQG
F &5$HMHFWLRQ
(DFKRIWKHVHHYHQWVLVGLVFXVVHGEHORZ
,QWKHERURQGLOXWLRQDQDO\VLVWKHUHTXLUHG6'0GHILQHVWKHUHDFWLYLW\
GLIIHUHQFHEHWZHHQDQLQLWLDOVXEFULWLFDOERURQFRQFHQWUDWLRQDQGWKH
FRUUHVSRQGLQJFULWLFDOERURQFRQFHQWUDWLRQ7KHVHYDOXHVLQ
FRQMXQFWLRQZLWKWKHFRQILJXUDWLRQRIWKH5&6DQGWKHDVVXPHG
GLOXWLRQIORZUDWHGLUHFWO\DIIHFWWKHUHVXOWVRIWKHDQDO\VLV7KLVHYHQW
LVPRVWOLPLWLQJDWWKHEHJLQQLQJRIFRUHOLIHZKHQFULWLFDOERURQ
FRQFHQWUDWLRQVDUHKLJKHVW
7KHXQFRQWUROOHG&5$ZLWKGUDZDOWUDQVLHQWLVWHUPLQDWHGE\DKLJK
SRZHUKLJKSRZHUUDWHKLJKKRWWHPSHUDWXUHDQGKLJKSUHVVXUL]HU
SUHVVXUHWULSV3RZHUOHYHO5&6SUHVVXUHOLQHDUKHDWUDWHDQGWKH
&+)5GRQRWH[FHHGDOORZDEOHOLPLWV
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&5$PLVDOLJQPHQWDFFLGHQWVDUHDQDO\]HGLQWKHVDIHW\DQDO\VLV
5HI 7KHDFFLGHQWDQDO\VLVGHILQHV&5$PLVRSHUDWLRQDVDQ\HYHQW
ZLWKWKHVLQJOHIDLOXUHRIDVDIHW\UHODWHGFRPSRQHQWDQGPXOWLSOH
IDLOXUHVRIQRQVDIHW\UHODWHGFRQWUROV7KHDFFHSWDQFHFULWHULDIRU
DGGUHVVLQJ&5$LQRSHUDELOLW\RUPLVDOLJQPHQWDUHWKDW
D :LWKWKHPRVWUHDFWLYH&5$VWXFNRXWRIWKHFRUHWKHUHZLOOEHQR
YLRODWLRQVRIHLWKHU

 6SHFLILHGDFFHSWDEOHIXHOGHVLJQOLPLWV 6$)'/V RU

 5HDFWRU&RRODQW6\VWHP 5&6 SUHVVXUHERXQGDU\LQWHJULW\
DQG

E 7KHFRUHPXVWUHPDLQVXEFULWLFDODIWHUGHVLJQEDVLVHYHQWVZLWKDOO
&5$VIXOO\LQVHUWHG
$FFLGHQWDQGWUDQVLHQWDQDO\VLHVDVVRFLDWHGZLWK&5$PLVDOLJQPHQW
VWDWLFDQGG\QDPLFDUHDQDO\]HGDFFRXQWLQJIRUPLVDOLJQPHQWRI
VWHSVDWWKHLQLWLDWLRQRIWKHHYHQWRIVWHSV7KHUHVXOWVRIWKH&5$
PLVRSHUDWLRQDQDO\VLVVKRZWKDWGXULQJWKHPRVWOLPLWLQJPLVRSHUDWLRQ
HYHQWVQRYLRODWLRQVRIWKH6$)'/VIXHOFHQWHUOLQHWHPSHUDWXUHRU
5&6RUWKH6/VRQFULWLFDOKHDWIOX[UDWLRIXHOFHQWHUOLQHWHPSHUDWXUHRU
SUHVVXUL]HUSUHVVXUHRFFXU
&5$DOLJQPHQWOLPLWVDQG23(5$%,/,7<UHTXLUHPHQWVVDWLVI\
&ULWHULRQDRI&)5 F  LL 

/&2

7KHOLPLWVRQVKXWGRZQDQGUHJXODWLQJ&5$DOLJQPHQWVHQVXUHWKDWWKH
DVVXPSWLRQVLQWKHVDIHW\DQDO\VLVZLOOUHPDLQYDOLG7KHUHTXLUHPHQWV
RQ&5$23(5$%,/,7<HQVXUHWKDWXSRQUHDFWRUWULSWKH&5$VZLOOEH
DYDLODEOHDQGZLOOEHLQVHUWHGWRSURYLGHHQRXJKQHJDWLYHUHDFWLYLW\WR
VKXWGRZQWKHUHDFWRU7KH&5$23(5$%,/,7<UHTXLUHPHQWV LH
WULSSDELOLW\ DUHVHSDUDWHIURPDOLJQPHQWUHTXLUHPHQWVZKLFKHQVXUH
WKDWWKH&5$JURXSVPDLQWDLQWKHFRUUHFWSRZHUGLVWULEXWLRQDQG&5$
DOLJQPHQW7KH&5$23(5$%,/,7<UHTXLUHPHQWLVVDWLVILHGSURYLGHG
WKH&5$ZLOOIXOO\LQVHUWLQWKHUHTXLUHG&5$GURSWLPHDVVXPHGLQWKH
VDIHW\DQDO\VLV&5$FRQWUROPDOIXQFWLRQVWKDWUHVXOWLQWKHLQDELOLW\WR
PRYHD&5$ HJ&5$URGOLIWFRLOIDLOXUHV EXWGRQRWLPSDFW
WULSSDELOLW\GRQRWUHVXOWLQ&5$LQRSHUDELOLW\
7KHUHTXLUHPHQWLVWRPDLQWDLQWKH&5$DOLJQPHQWWRZLWKLQVWHSV
EHWZHHQDQ\&5$DQGLWVJURXSSRVLWLRQ)DLOXUHWRPHHWWKH
UHTXLUHPHQWVRIWKLV/&2PD\SURGXFHXQDFFHSWDEOHSRZHUSHDNLQJ
IDFWRUVRUXQDFFHSWDEOH6'0VERWKRIZKLFKPD\FRQVWLWXWHLQLWLDO
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Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 9034
Date of RAI Issue: 09/14/2017

NRC Question No.: 16-36
Paragraph (a)(11) of 10 CFR 52.47 and paragraph (a)(30) of 10 CFR 52.79 state that a design
certification (DC) applicant and a combined license (COL) applicant, respectively, are to
propose technical specifications (TS) prepared in accordance with 10 CFR 50.36 and 50.36a.
10 CFR 50.36 sets forth requirements for TS to be included as part of the operating license for a
nuclear power facility. The model standard technical specifications (STS) in the following
documents provide NRC guidance on format and content of TS as acceptable means to meet
10 CFR 50.36 requirements. These documents may be accessed using the Agencywide
Documents Access and Management Systems (ADAMS) by their accession numbers.
●

NUREG-1431, “STS Westinghouse Plants,” Revision 4
(ADAMS Accession Nos. ML12100A222 and ML12100A228)

●

NUREG-1432, “STS Combustion Engineering Plants,” Revision 4
(ADAMS Accession Nos. ML12102A165 and ML12102A169)

●

NUREG-2194, “STS Westinghouse Advanced Passive 1000 (AP1000) Plants,” Revision 0
(ADAMS Accession No. ML16111A132)

The NRC staff needs to evaluate technical differences in the proposed generic TS (GTS) from
applicable provisions in these documents, which are referenced by the DC applicant in Design
Control Document (DCD) Tier 2, Section 16.1, and the docketed rationale for each difference
because conformance to STS provisions is used in the safety review as the initial point of
guidance for evaluating the adequacy of the GTS to ensure adequate protection of public health
and safety, and the completeness and accuracy of the GTS Bases.
The AP1000 STS Subsection 3.1.8, “PHYSICS TESTS Exceptions,” specifies a CHANNEL
OPERATIONAL TEST (COT) in SR 3.1.8.1 for the power range neutron flux and intermediate
range neutron flux channels per SR 3.3.1.6, SR 3.3.1.7, and SR 3.3.3.2, with a Frequency of
“Once prior to initiation of PHYSICS TESTS.” The applicant is requested to justify the omission
of an equivalent COT in GTS Subsection 3.1.8.

NuScale Nonproprietary

NuScale Response:
The NuScale instrumentation technical specifications in Section 3.3, Instrumentation, specify the
OPERABILITY requirements applicable to the nuclear instrumentation and actuation functions in
Tables 3.3.1-1, and 3.3.3-1, and 3.3.4-1, and in LCO 3.3.2. Table 3.3.1-1 specifies the MODE
applicability for the various nuclear instrumentation functions. LCO 3.3.2, and LCO 3.3.3 specify
the MODES of applicability requirements for the automatic actuations that result from the
nuclear instrumentation. The requirements in technical specifications section 3.3 assure the
OPERABILITY of instruments, and assure that required surveillance testing is completed in
accordance with SR 3.0 Surveillance Requirements Applicability. Since the applicability in
NuScale section 3.3 for nuclear instrumentation corresponds with the applicability of NuScale
3.1.8, PHYSICS TESTS Exceptions, surveillance testing is already specified and an additional
surveillance testing requirement is not needed.
Impact on DCA:
There are no impacts to the DCA as a result of this response.
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