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NRC RAI 16.2-157

In Revisions 3 and 4 of DCD Tier 2, Chapter 16, the generic technical specifications (GTS)
bases for the RPS, ECCS, and isolation system instrumentation response time testing
surveillance requirements (SRs) describe conditions for excluding selected components from
response time testing, and refer to two licensing topical reports (LTRs), which are enclosed in
curly brackets, ((NEDO-32291-A, "System Analyses for the Elimination of Selected Response
Time Testing Requirements, " October 1995) and (NEDO-32291-A, Supplement 1, "System
Analyses for the Elimination of Selected Response Time Testing Requirements, " October 1999)).
Please provide information that describes andjustifies application of these LTRs to ESBWR
instrumentation functions, for each selected component.

GE Response

Presentation of "{NEDO-3229 1-A, "System Analyses for the Elimination of Selected Response
Time Testing Requirements," October 1995} and {NEDO-32291-A, Supplement 1, "System
Analyses for the Elimination of Selected Response Time Testing Requirements," October
1999}," as references for elimination of certain response time tests in DCD Revision 3 and
Revision 4 was intended to provide example topical reports to support elimination of certain
response time tests in the ESBWR. The Chapter 16B Bases associated with response time
testing will be revised to provide a bracketed discussion and a Reviewer's Note detailing the
actions that must be taken in order to eliminate response time testing for portions of the specified
instrumentation loops. With this presentation, applicants would delete the bracketed discussion
without the appropriate assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop response time requirements.
In addition, this presentation provides a template Bases discussion when a licensee implements a
methodology evaluating sensor and instrumentation loop response time requirements that has
received NRC approval.

DCD Impact

DCD Chapter 16B will be revised as described above and shown in the Enclosure 2 markups in
Revision 5.
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NRC RAI 16.2-158

In Revisions 3 and 4 of DCD Tier 2, Chapter 16, the various acceptance criteria for RPS, ECCS,
and isolation system response time tests in the generic technical specifications (GTS) are based
on curly-bracketed references in the GTS bases for RPS, ECCS, and isolation system response
time SRs. Please provide justification for the GTS acceptance criteria for response time testing
of RPS, ECCS, and isolation system instrumentation and actuation functions. Replace the
bracketed reference in the GTS Bases with an NRC-approved reference, or remove the reference
and include justification in the GTS Bases for each response time test surveillance requirement.

GE Response

DCD Chapter 16B, Bases, associated with response time testing will be revised to reference the
appropriate response time testing acceptance criteria that will be provided in DCD Chapter 15. DCD
Chapter 15 will be revised in Revision 5 to include a table providing the appropriate response time
acceptance criteria.

DCD Impact

DCD Chapter 16B will be revised as described above and as shown in the attached markups in
Revision 5. DCD Chapter 15 will be revised in Revision 5, as described above.
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DCD Tier 2, Chapter 16B

Draft Revisions for RAIs 16.2-157 and 16.2-158
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ESBWR 26A6642BT Rev. 05 Design Control Document/Tier 2

Isolation Actuation
B 3.3.6.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

3.3.6.3, LCO 3.6.1.3, and LCO 3.6.3.1 overlaps this Surveillance to
provide complete testing of the assumed safety function.

The 24-month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed
with the reactor at power and has been shown to be acceptable by
Reference 3. Operating experience has shown that these components
usually pass the Surveillance when performed at the 24 month
Frequency.

SR 3.3.6.4.2

This SR ensures that the individual required division response times are
less than or equal to the maximum values assumed in the accident
analysis. The instrument response times must be added to the
associated closure times to obtain the ISOLATION SYSTEM RESPONSE
TIME. ISOLATION SYSTEM RESPONSE TIME acceptance criteria are
included in Reference 4.

ISOLATION SYSTEM RESPONSE TIME may be verified by actual
response time measurements in any series of sequential, overlapping, or
total channel measurements. This test encompasses the isolation
actuation circuitry consisting of timers, VLUs, and load drivers. This test
overlaps the testing required by SR 3.3.6.3.4 to ensure complete testing
of instrumentation channels and actuation divisions.

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop
response time requirements. All implementation requirements of the
NRC Safety Evaluation Report for the methodology must be addressed.

[However, some portions of the isolation actuation circuitry are allowed to
be excluded from specific ISOLATION SYSTEM RESPONSE TIME
measurement if the conditions of Reference XX are satisfied.
Furthermore, measurement of the instrument loops response time for
some Functions is not required if the conditions of Reference XX are
satisfied.]

ESBWR B 3.3.6.4-10 Rev. 5.0, mm/dd/yy
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Isolation Actuation
B 3.3.6.4

BASES

ISOLATION SYSTEM RESPONSE TIME tests are conducted on a
24 month STAGGERED TEST BASIS for four divisions. The Frequency
of 24 months on a STAGGERED TEST BASIS ensures that the channels
associated with each division are alternately tested. The 24 month test
Frequency is consistent with the refueling cycle and has been shown to
be acceptable by Reference 3.

SR 3.3.6.4.3

A system functional test is performed to verify that the mechanical
portions of the actuation function operate as designed when demanded.
This includes verifying that RWCU/SDC isolation valves and feedwater
isolation valves automatically close and that feedwater pump breakers
automatically trip. The LOGIC SYSTEM FUNCTIONAL TEST in SR
3.3.6.4.1 overlaps this SR to provide complete testing of the safety
function.

REQUIREMENTS (continued)

The 24-month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed
with the reactor at power and has been shown to be acceptable by
Reference 3.

SURVEILLANCE

REFERENCES 1. Section 6.3.

2. Chapter 15.

3. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

4. (Reference for ISOLATION SYSTEM RESPONSE TIME acceptaRnce
e4teFia}Chapter 15.

ESBWR B 3.3.6.4-11 Rev. 5.0, mm/dd/yy
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

cannot be returned to a setting within the "leave alone" tolerance, then
the instrument channel shall be declared inoperable. TS 5.5.11 .a
requires that the NTSP and the methodology for calculating the "leave
alone" and the "as-found" tolerances be in the SCP.

SR 3.3.1.1.4

This SR ensures that the individual required channel response times are
less than or equal to the maximum values assumed in the accident
analysis. The RPS RESPONSE TIME acceptance criteria are included in
Reference 14.

RPS RESPONSE TIME may be verified by actual response time
measurements in any series of sequential, overlapping, or total channel
measurements. This test encompasses the sensor channels up through
the DTMs and overlaps the testing required by SR 3.3.1.2.2 to ensure
complete testing of instrument channels and actuation circuitry.

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop
response time requirements. All implementation requirements of the
NRC Safety Evaluation Report for the methodology must be addressed.
------------------------------------------------------------
[However, some sensors for Functions are allowed to be excluded from
specific RPS RESPONSE TIME measurement if the conditions of
Reference 1-5-XX are satisfied. If these conditions are satisfied, sensor
response time may be allocated based on either assumed design sensor
response time or the manufacturer's stated design response time. When
the requirements of Reference 4-5-XX are not satisfied, sensor response
time must be measured. Furthermore, measurement of the instrument
loops response times is not required if the conditions of Reference 4-6-XX
are satisfied.]

RPS RESPONSE TIME tests are conducted on a 24 month
STAGGERED TEST BASIS for four channels. The Frequency of
24 months on a STAGGERED TEST BASIS ensures that the channels
associated with each division are alternately tested. The 24 month test
Frequency is consistent with the refueling cycle and has been shown to
be acceptable by Reference 13.

ESBWR B 3.3.1.1-23 Rev. 5.0, mm/dd/yy
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RPS Instrumentation
B 3.3.1.1

BASES

REFERENCES 1. Chapter 7, Figure 7.2-1.

2. Chapter 15.

3. Subsection 7.7.2.

REFERENCES (continued)

4. Subsection 15.3.8.

5. Subsection 15.3.2.

6. Subsection 5.2.2.

7. Subsection 15.3.3.

8. Subsection 15.2.2.7.

9. Subsection 15.3.13.

10. Subsection 15.2.2.5.

11. Subsection 15.2.2.3.

12. Subsection 15.2.2.8.

13. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

14. (Roforenc- for RPS RESPONSE TIME ar. .ptance . .iteria)'Chapter
15.

15.{NE=DO 32291 A, "System AnalysesPr FoAr the Eliminlation of Soloctod
Response Timo Tosting Reguiroments," October 1905.

16.NE=DQ 32291 A, Supplement 1, "System Analyscs for The Elimination ot
Sclected Roeponso Time Testing Reguirce~nets," October 1999.)

ESBWR B 3.3.1 .122 Rev. 5.0, mm/dd/yy
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RPS Actuation
B 3.3.1.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

[ -------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating instrumentation loop response time
requirements. All implementation requirements of the NRC Safety
Evaluation Report for the methodology must be addressed.

[However, some portions of the RPS actuation circuitry are allowed to be
excluded from specific RPS RESPONSE TIME measurement if the
conditions of Reference XX are satisfied. Furthermore, measurement of
the instrument loops response times is not required if the conditions of
Reference XX are satisfied.]

RPS RESPONSE TIME may be verified by actual response time
measurements in any series of sequential, overlapping, or total channel
measurements. This test encompasses the RPS actuation circuitry that
consists of the Divisions of Trip Logic, and the Divisions of Trip Actuators
and overlaps the testing required by SR 3.3.1.1.4 to ensure complete
testing of instrument channels and actuation circuitry.

RPS RESPONSE TIME tests are conducted on a 24 month
STAGGERED TEST BASIS for four divisions. The Frequency of
24 months on a STAGGERED TEST BASIS ensures that each division is
alternately tested. The 24 month test Frequency is consistent with the
refueling cycle and has been found to be acceptable by Reference 2.

REFERENCES 1. Chapter 15.

2. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

3. (Refrenco ,for RPS RESPONSE TIME acceptance c.it.ia} Chapter
15.

ESBWR B 3.3.1.2-5 Rev. 5.0, mm/dd/yy
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NMS Instrumentation
B 3.3.1.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.4.7

This SR ensures that the individual required channel response times are
less than or equal to the maximum values assumed in the accident
analysis. The RPS RESPONSE TIME acceptance criteria are included in
Reference 7. RPS RESPONSE TIME may be verified by actual response
time measurements in any series of sequential, overlapping, or total
channel measurements. This test encompasses the SRNM channels
from the sensors to the NMS Digital Trip Modules and up to each of the
SRNM Trip Logic Units and the APRM and OPRM channels from the
sensors (LPRMs) to the NMS Digital Trip Modules and up to each of the
NMS Trip Logic Units, which house the APRM/OPRM logic. This test
overlaps the testing required by SR 3.3.1.5.2 to ensure complete testing
of instrument channels and actuation circuitry.

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop
response time requirements. All implementation requirements of the
NRC Safety Evaluation Report for the methodology must be addressed.

[However, some sensors are allowed to be excluded from specific RPS
RESPONSE TIME measurement if the conditions of Reference 8-XX are
satisfied. If these conditions are satisfied, sensor response time may be
allocated based on either assumed design sensor response time or the
manufacturer's stated design response time. When the requirements of
Reference 8-XX are not satisfied, sensor response time must be
measured. Furthermore, measurement of the instrument loops response
times for some sensors is not required if the conditions of Reference 9-XX
are satisfied.]

As noted, neutron detectors are excluded from RPS RESPONSE TIME
testing because the principles of detector operation virtually ensure an
instantaneous response time.

RPS RESPONSE TIME tests are conducted on a 24 month
STAGGERED TEST BASIS for four channels. The Frequency of 24
months on a STAGGERED TEST BASIS ensures that the channels
associated with each division are alternately tested. The 24 month test
Frequency is consistent with the typical refueling cycle and has been
shown to be acceptable by Reference 6.

ESBWR B 3.3.1.4 - 21 Rev. 5.0, mm/dd/yy
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NMS Instrumentation
B 3.3.1.4

BASES

REFERENCES

REFERENCES (con

1. Chapter 7, Figure 7.2-1.

2. Chapter 15.

3. Subsection 5.2.2.

tinued)

4. Subsection 15.3.8.

5. Subsection 15.3.4.

6. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

7. {Roference, fr RPS RESPON.ISE TIAM= acceptanc. criteria)Cha
15.

8. (NEDO 32291 A, "System Analyses For the Elimination of Sole

ipter

PAed

9. NDO 3291A, Supplement 1, "System Analyses6 for: The
Eilimination of Selected RoSPonso Time Testing Requirements-,"
Qrstebw 1999.)

ESBWR B 3.3.1.4 - 22 Rev. 5.0, mm/dd/yy
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NMS Automatic Actuation
B 3.3.1.5

BASES

SURVEILLANCE REQUIREMENTS (continued)

components usually pass the Surveillance when performed at the
24 month Frequency and has been shown to be acceptable by
Reference 2.

SR 3.3.1.5.2

This SR ensures that the individual required division response times are
less than or equal to the maximum values assumed in the accident
analysis. The RPS RESPONSE TIME acceptance criteria are included in
Reference 3.

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating instrumentation loop response time
requirements. All implementation requirements of the NRC Safety
Evaluation Report for the methodology must be addressed.

[However, some portions of the NMS actuation circuitry are allowed to be
excluded from specific RPS RESPONSE TIME measurement if the
conditions of Reference XX are satisfied. Furthermore, measurement of
the instrument loops response times is not required if the conditions of
Reference XX are satisfied.]

RPS RESPONSE TIME may be verified by actual response time
measurements in any series of sequential, overlapping, or total channel
measurements. This test encompasses the NMS automatic actuation
divisions that include the SRNM Trip Logic Units, the APRM Trip Logic
Units, which house the OPRM logic, and the associated output to RPS.
This test overlaps the testing required by SR 3.3.1.4.7 to ensure complete
testing of instrument channels and actuation circuitry.

RPS RESPONSE TIME tests are conducted on a 24 month
STAGGERED TEST BASIS for four divisions. The Frequency of
24 months on a STAGGERED TEST BASIS ensures that each division is
alternately tested. The 24 month test Frequency is consistent with the
refueling cycle and has been found to be acceptable by Reference 2.

REFERENCES 1. Chapter 15.

ESBWR B 3.3.1.5- 5 Rev. 5.0, mm/dd/yy
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NMS Automatic Actuation
B 3.3.1.5

BASES

2. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

3. (R1
15.

8feFeRGe for RIPS RESCPO•NSE•l- TIME accoptanR .hi..Fie }Chapter

ESBWR B 3.3.1.5 - 6 Rev. 5.0, mm/dd/yy
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ECCS Instrumentation
B 3.3.5.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

the NTSP is used in plant surveillance procedures, the "leave alone" and
"as-found" tolerances, as applicable, will be applied to the surveillance
procedure setpoint. This will ensure that sufficient margin to the
Analytical / Design Limit is maintained. If the as-left instrument setting
cannot be returned to a setting within the "leave alone" tolerance, then
the instrument channel shall be declared inoperable. TS 5.5.1 1.a
requires that the NTSP and the methodology for calculating the "leave
alone" and the "as-found" tolerances be in the SCP.

SR 3.3.5.1.4

This SR ensures that the individual required channel response times are
less than or equal to the maximum values assumed in the accident
analysis. The ECCS RESPONSE TIME acceptance criteria are included
in Reference 5.

ECCS RESPONSE TIME may be verified by actual response time
measurements in any series of sequential, overlapping, or total channel
measurements. This test encompasses the ECCS instrumentation from
the input variable sensors through the DTM function. This test overlaps
the testing required by SR 3.3.5.2.2 to ensure complete testing of
instrument channels and actuation circuitry. Hwe•v•r, the meas'rcmct
oa f instrumen;t loop Fespon6o times may be8 excUlued- if thA c~ondtions of
RoferoncGe 69 are catisfiod.

[ -------------------------- REVIEWER'S NOTE ------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop
response time requirements. All implementation requirements of the
NRC Safety Evaluation Report for the methodology must be addressed.
-- -------------------------------------------------------------------------- I--
[However, some sensors for Functions are allowed to be excluded from
specific ECCS RESPONSE TIME measurement if the conditions of
Reference XX are satisfied. If these conditions are satisfied, sensor
response time may be allocated based on either assumed design sensor
response time or the manufacturer's stated design response time. When
the requirements of Reference XX are not satisfied, sensor response time
must be measured. Furthermore, measurement of the instrument loops
response times is not required if the conditions of Reference XX are
satisfied.]

ESBWR B 3.3.5.1-12 Rev. 5.0, mm/dd/yy
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ECCS Instrumentation
B 3.3.5.1

BASES

ECCS RESPONSE TIME tests are conducted on a 24 month
STAGGERED TEST BASIS for four channels. The Frequency of
24 months on a STAGGERED TEST BASIS ensures that the channels
associated with each division are alternately tested.

The 24 month test Frequency is consistent with the typical industry
refueling cycle and has been shown to be acceptable by Reference 4.

REFERENCES 1. Chapter 7.

2. Chapter 15.

3. Chapter 6.

4. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

REFERENCES (continued)

5. [Roforonce for ECCS RESPONSE TIME accEptancR criteria to be
8iteiedIChapter 15.

6. {NEDO 32291 A, "Systemn Analyses For: the Elimnination of Selocrted
ReE;Ponco Time T-esting Requiromonts," Octobor 1005.]

ESBWR B 3.3.5.1-13 Rev. 5.0, mm/dd/yy
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ECCS Actuation
B 3.3.5.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.5.2.2

This SR ensures that the individual required division response times are
less than or equal to the maximum values assumed in the accident
analysis. The ECCS RESPONSE TIME acceptance criteria are included
in Reference 4.

ECCS RESPONSE TIME may be verified by actual response time
measurements in any series of sequential, overlapping, or total division
measurements. This test encompasses the ECCS actuation circuitry
from the outputs of the DTMs through the LDs that consists of VLUs, the
timers, and the LDs associated with the ADS SRVs, the ADS DPVs, the
GDCS injection valves, the GDCS equalizing line valves, and the SLC
squib-actuated valves. This test overlaps the testing required by
SR 3.3.5.1.4 to ensure complete testing of instrument channels and
actuation circuitry.

[ -------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating instrumentation loop response time
requirements. All implementation requirements of the NRC Safety
Evaluation Report for the methodology must be addressed.

[However, some portions of the ECCS actuation circuitry are allowed to
be excluded from specific ECCS RESPONSE TIME measurement if the
conditions of Reference XX are satisfied. Furthermore, measurement of
the instrument loops response times is not required if the conditions of
Reference XX are satisfied.]

ECCS RESPONSE TIME tests are conducted on a 24 month on a
STAGGERED TEST BASIS for four divisions. The Frequency of
24 months on a STAGGERED TEST BASIS ensures that each division is
alternately tested.

The 24 month test Frequency is consistent with the typical industry
refueling cycle and has been shown to be acceptable by Reference 3.

REFERENCES 1. Chapter 15.

2. Chapter 6.

ESBWR B 3.3.5.2-5 Rev. 5.0, mm/dd/yy
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ECCS Actuation
B 3.3.5.2

BASES

3. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

4. (Reference for ECCS RESPONSE TIME acceptance
G4itwia.)Chapter 15.

ESBWR B 3.3.5.2-6 Rev. 5.0, mm/dd/yy
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ICS Instrumentation
B 3.3.5.3

BASES

SURVEILLANCE REQUIREMENTS (continued)

instrument will continue to behave in accordance with design-basis
assumptions. The purpose of the assessment is to ensure confidence in
the instrument performance prior to returning the instrument to service.
These channels will also be identified in the Corrective Action Program.

Entry into the Corrective Action Program will ensure required review and
documentation of the condition for OPERABILITY. TS 5.5.11.a requires
that the Allowable Values and the methodology for calculating the "as-
found" tolerances be in the SCP. As indicated in TS 5.5.11 .c.2, the as-left
setting for the instrument is required to be returned to within the "leave
alone" tolerance of the NTSP. Where a setpoint more conservative than
the NTSP is used in plant surveillance procedures, the "leave alone" and
"as-found" tolerances, as applicable, will be applied to the surveillance
procedure setpoint. This will ensure that sufficient margin to the
Analytical / Design Limit is maintained. If the as-left instrument setting
cannot be returned to a setting within the "leave alone" tolerance, then
the instrument channel shall be declared inoperable. TS 5.5.1 1.a
requires that the NTSP and the methodology for calculating the "leave
alone" and the "as-found" tolerances be in the SCP.

SR 3.3.5.3.4

This SR ensures that the individual required channel response times are
less than or equal to the maximum values assumed in the accident
analysis. The ICS RESPONSE TIME acceptance criteria are included in
Reference 3.

ICS RESPONSE TIME may be verified by actual response time
measurements or any series of sequential, overlapping, or total channel
measurements. This test encompasses the ICS instrumentation from the
input variable sensors through the DTM function. This test overlaps the
testing required by SR 3.3.5.4.2 to ensure complete testing of
instrumentation channels and actuation circuitry. HeweF, the
mneasurement of instrument loop reSPOnce times m~ay be8 exclu1dd if the
condawin-s of Reofrencep '1 are ratusfund.

ESBWR B 3.3.5.3-13 Rev. 5.0, mm/dd/yy
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ICS Instrumentation
B 3.3.5.3

BASES

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop
response time requirements. All implementation requirements of the
NRC Safety Evaluation Report for the methodology must be addressed.
------------------------------------------------------------
[However, some sensors for Functions are allowed to be excluded from
specific ICS RESPONSE TIME measurement if the conditions of
Reference XX are satisfied. If these conditions are satisfied, sensor
response time may be allocated based on either assumed design sensor
response time or the manufacturer's stated design response time. When
the requirements of Reference XX are not satisfied, sensor response time
must be measured. Furthermore, measurement of the instrument loops
response times is not required if the conditions of Reference XX are
satisfied.]

ICS SYSTEM RESPONSE TIME tests are conducted on a 24 month on a
STAGGERED TEST BASIS for four channels.. The 24 month test
Frequency is consistent with the typical refueling cycle and has been
shown to be acceptable by Reference 2.

REFERENCES 1. Chapter 15.

2. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

REFERENCES (continued)

3.l(Rofore for ICS RESPONSE TIME aGcGptanco critiaChapter
15.

4. (NEDO 32291 A, "Systom Analyo• For the Eliminatio-p of Soocted
Response Time Testing RequircenR8tS," Octobor 1995.)

ESBWR B 3.3.5.3-14 Rev. 5.0, mm/dd/yy
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ICS Actuation
B 3.3.5.4

BASES

SURVEILLANCE SR 3.3.5.4.1
REQUIREMENTS

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required ICS logic for a specific channel.

LOGIC SYSTEM FUNCTIONAL tests are conducted on a 24 month
STAGGERED TEST BASIS for four divisions. The Frequency of
24 months on a STAGGERED TEST BASIS ensures that each division is
alternately tested.

The 24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed
with the reactor at power and has been shown to be acceptable by
Reference 2. Operating experience has shown these components
usually pass the Surveillance when performed at the 24 month
Frequency.

SR 3.3.5.4.2

This SR ensures that the individual required division response times are
less than or equal to the maximum values assumed in the accident
analysis. The ICS RESPONSE TIME acceptance criteria are included in
Reference 3.

ICS RESPONSE TIME may be verified by actual response time
measurements in any series of sequential, overlapping, or total division
measurements. This test encompasses the ICS actuation circuitry from
the outputs of the DTMs through the LDs that consists of VLUs, the timers
and the LDs associated with the ICS. This test overlaps the testing
required by SR 3.3.5.3.4 to ensure complete testing of instrument
channels and actuation circuitry.

[ -------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating instrumentation loop response time
requirements. All implementation requirements of the NRC Safety
Evaluation Report for the methodology must be addressed.

[However, some portions of the ICS actuation circuitry are allowed to be
excluded from specific ICS RESPONSE TIME measurement if the
conditions of Reference XX are satisfied. Furthermore, measurement of
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ICS Actuation
B 3.3.5.4

BASES

the instrument loops response times is not required if the conditions of
Reference XX are satisfied.]

ICS RESPONSE TIME tests are conducted on a 24 month STAGGERED
TEST BASIS for four divisions. The Frequency of 24 months on a
STAGGERED TEST BASIS ensures that each division is alternately
tested.

The 24 month test Frequency is consistent with the typical industry
refueling cycle and has been shown to be acceptable by Reference 2.
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BASES

REFERENCES 1. Chapter 15.

2. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

3. (Reference for ICS =R'ESPOlN-S TIME acceptance . .iteria.}Chapter

15.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

TIME. ISOLATION SYSTEM RESPONSE TIME acceptance criteria are
included in Reference 10. ISOLATION SYSTEM RESPONSE TIME may
be verified by actual response time measurements in any series of
sequential, overlapping, or total channel measurements. This test
encompasses the MSIV isolation instrumentation from the input variable
sensors through the DTM digital trip function. This test overlaps the
testing required by SR 3.3.6.2.2 to ensure complete testing of
instrumentation channels and actuation circuitry.

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop
response time requirements. All implementation requirements of the
NRC Safety Evaluation Report for the methodology must be addressed.

[However, some sensors are allowed to be excluded from specific
ISOLATION SYSTEM RESPONSE TIME measurement if the conditions
of Reference -1-1-XX are satisfied. If these conditions are satisfied, sensor
response time may be allocated based on either assumed design sensor
response time or the manufacturer's stated design response time. When
the requirements of Reference 4-1--XX are not satisfied, sensor response
time must be measured. Furthermore, measurement of the instrument
loops response time for some Functions is not required if the conditions of
Reference 1-2--are satisfied. For all othor Functions, the measu-rement of
instrumpnt loop rosponso times may be excluded ifthe conditions of
ReferFene 11 are satisfied.]

ISOLATION SYSTEM RESPONSE TIME tests are conducted on a
24 month STAGGERED TEST BASIS for four channels. The Frequency
of 24 months on a STAGGERED TEST BASIS ensures that the channels
associated with each division are alternately tested. The 24 month test
Frequency is consistent with the refueling cycle and has been shown to
be acceptable by Reference 9.

REFERENCES 1. Chapter 7, Figure 7.2-1.

2. Section 6.3.

3. Chapter 15.
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B 3.3.6.1

BASES

4. S

5. S

6. S

7. S

REFERENCES (continued)

8. S

9. {l
A

ubsection

ubsection

ubsection

ubsection

15.4.4.

15.3.3.

15.4.5.

15.2.5.2.

ubsection 15.2.2.8.

NEDO-33201, "ESBWR Design Certification Probabilistic Risk
ssessment."}

10. [Reference for ISOL ATION SYSTEM RESPONSE TIME acceptance
erF4 eia}Chapter 15.

11. (NEDO 32281 A, "System Analy•es F-or the Eliminnatio of Selected
Responne Timo Te•ting Renuinrmentn," Gctober 1995.

12. NEDO 32291 A, Sup•pl8net 1, "System Analyse• for The
Elimninatio~n o-f Sselec-ted ReSPonse- Timne Ttn Requirements-,"
Or--e-be&4999.)

ESBWR B 3.3.6.1-16 Rev. 5.0, mm/dd/yy



MFN 08-190
Enclosure 2

ESBWR 26A6642BT Rev. 05 Design Control Document/Tier 2

MSIV Actuation
B 3.3.6.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

usually pass the Surveillance when performed at the 24 month

Frequency.

SR 3.3.6.2.2

This SR ensures that the individual required division response times are
less than or equal to the maximum values assumed in the accident
analysis. The instrument response times must be added to the
associated closure times to obtain the ISOLATION SYSTEM RESPONSE
TIME. ISOLATION SYSTEM RESPONSE TIME acceptance criteria are
included in Reference 4. ISOLATION SYSTEM RESPONSE TIME may
be verified by actual response time measurements in any series of
sequential, overlapping, or total channel measurements. This test
encompasses the MSIV actuation circuitry consisting of the inputs to the
TLUs through the OLUs through the LDs, and the associated timers. This
test overlaps the testing required by SR 3.3.6.1.4 to ensure complete
testing of instrumentation channels and actuation circuitry.

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating instrumentation loop response time
requirements. All implementation requirements of the NRC Safety
Evaluation Report for the methodology must be addressed.

[However, some portions of the MSIV actuation circuitry are allowed to be
excluded from specific ISOLATION SYSTEM RESPONSE TIME
measurement if the conditions of Reference XX are satisfied.
Furthermore, measurement of the instrument loops response times is not
required if the conditions of Reference XX are satisfied.]

ISOLATION SYSTEM RESPONSE TIME tests are conducted on a
24 month STAGGERED TEST BASIS for each four divisions. The
Frequency of 24 months on a STAGGERED TEST BASIS ensures that
the channels associated with each division are alternately tested. The
24 month test Frequency is consistent with the refueling cycle and has
been shown to be acceptable by Reference 3.

REFERENCES 1. Section 6.3.

2. Chapter 15.
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B 3.3.6.2

BASES

3. {NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment."}

4. t•,feeroc. fo•r iSO1 ATION SYSTEM RESPON•KSE TIME. acceptane•
Ge•ia)Chapter 15.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

This test overlaps the testing required by SR 3.3.6.4.2 to ensure complete
testing of instrumentation channels and actuation circuitry.

A Note to the Surveillance states that the radiation detectors may be
excluded from ISOLATION SYSTEM RESPONSE TIME testing. This
Note is necessary because of the difficulty of generating an appropriate
detector input signal and because the principles of detector operation
virtually ensure an instantaneous response time. Response Time for
radiation detection channels shall be measured from detector output or
the input of the first electronic component in the channel.

-------------------------- REVIEWER'S NOTE -------------------
Applicants or Licensees may adopt this provision by application of
Specification 5.5.7, "Bases Control Program," after appropriate
assessment and incorporation into the plant licensing basis of an NRC
approved methodology evaluating sensor and instrumentation loop
response time requirements. All implementation requirements of the
NRC Safety Evaluation Report for the methodology must be addressed.

[However, some sensors are allowed to be excluded from specific
ISOLATION SYSTEM RESPONSE TIME measurement if the conditions
of Reference 1-1-XX are satisfied. If these conditions are satisfied, sensor
response time may be allocated based on either assumed design sensor
response time or the manufacturer's stated design response time. When
the requirements of Reference -1-1-XX are not satisfied, sensor response
time must be measured. Furthermore, measurement of the instrument
loops response time for some Functions is not required if the conditions of
Reference 1-1-XX are satisfied. For all other Fu-nctons, the moasuroment
of irumene8,t l9o9op respon times may" 3b eXGudod if the conditions G.
RofrencRe 12- -Aro satisffieod.-.

ISOLATION SYSTEM RESPONSE TIME tests are conducted on a
24 month STAGGERED TEST BASIS for four channels. The Frequency
of 24 months on a STAGGERED TEST BASIS ensures that the channels
associated with each division are alternately tested. The 24 month test
Frequency is consistent with the refueling cycle and has been shown to
be acceptable by Reference 3.
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Isolation Instrumentation
B 3.3.6.3

BASES

REFERENCES 1.

2.

3.

4.

5.

6.
REFERENCES (continue

7.

8.

9

10.

12.

Section 6.3.

Chapter 15.

{NEDO-33201, "ESBWR Design Certification Probabilistic Risk
Assessment ).

Subsection 15.4.4.

Subsection 15.3.3.

Subsection 15.4.5.
d)

Subsection 15.2.5.2.

Subsection 15.2.2.8.

Subsection 15.4.9.

(Refrenc~e fo-r ISOL-ATION SYSTEM RESPONSE TIME acceptance
GFiteFia}Chapter 15.

(NEDO 32291 A, "Systo• Analyses-, Fo-r the ElIm!inatioRn of Selected

Response Time TefSting RequirentseTm," Octobr 199r5

NEDO 32291 A, Supplement 1, "System Analyscs for The
Elimin-Ation- of SeAlec-ted Response4 Time Toscting Requiroments&,"
OetE~b8 4 999.)
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