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Section 1: Purpose and 
Approach 

1.1 Augmented Approach to Responding to Information 

Request for NTTF Recommendation 2.1 
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Figure 1-1 

Recommended Augmented Approach to Respond to Information 

Request 2.1 for Seismic 
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1.2 Expedited Seismic Evaluation Process (ESEP) 

Document Expedited 

Seismic Equipment List 

(ESEL)

Screen 

out based on 

GMRS vs. SSE 

screening?

· Upgrade Component

· SPRA may justify alternate 

component upgrade using 

risk insights

Address ESEL 

Components That 

Don’t Pass

RLGM

· Scaled SSE based

· GMRS based

SMA

· CDFM

· HCLPF

Installed FLEX

· Phase 1 Equipment

· Phase 2 Equipment & Connections

· Phase 3 Equipment & Connections

Site Specific GMRS

Section 3

Equipment 

Selection

Section 2

Screening

Section 4

RLGM 

Criteria 

   & 

Section 5

HCLPF 

Evaluation

Section 6

Modifications

HCLPF > RLGM

No

No further 

evaluation required*

Yes

Yes

No

Notes:

 * Low frequency 

evaluation may be 

required (see Section 

2.2.1.1)
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Figure 1-2 

Expedited Seismic Evaluation Process for the Augmented 

Approach 

Table 1-1 

Expedited Seismic Evaluation Process Implementation 

Schedule 

Region Activity Schedule 

Central 

and 

Eastern 

United 

States 

(CEUS) 

Plants 

Submit updated seismic 

hazards and GMRS and 

screening 

September 2013 

Complete ESEL HCLPF 

Calculations (if necessary) 
September 2014 

Complete ESEL modifications 

not requiring plant outages 
December 2016 

Complete ESEL modifications 

requiring plant outages 

Within 2 outages 

of December 2014 

Western 

United 

States 

(WUS) 

Plants 

Submit updated seismic 

hazards and GMRS and 

screening 

March 2015 

Complete ESEL HCLPF 

Calculations (if necessary) 
January 2016 

Complete ESEL modifications 

not requiring plant outages 
June 2018 

Complete ESEL modifications 

requiring plant outages 

Within 2 outages 

of January 2016 
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Figure 1-3 

Detailed Flow Chart of the ESEP for the Augmented Approach 

Determine Expedited 

Seismic Equipment List 

(ESEL) and Functional 

Requirements

Receive Updated Site-

Specific Seismic 

Hazards and GMRS

No

SSE < GMRS < 2x SSE 
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necessary

Screening Notes:

 * See Section 2.2.1.2 

** See Section 2.2.1.1
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and/or TR-103959 Capacities

Scenario 2

RLGM = Scaled SSE 

Based on the GMRS Calculate new ISRS 

using SPID guidance 

for SPRA Evaluations

SSC HCLPF > 

RLGM?

No further evaluation 

necessary

Modify ESEL item to 

achieve necessary 

capacity

Yes No

Yes

Yes

Yes

Yes

Only low 

frequency (<2.5Hz) 

GMRS to SSE 

Exceedances**

Only 

Narrow Band 

GMRS to SSE 

Exceedances*

GMRS < SSE 

Between 

1Hz and 10Hz

No

No

Scale SSE or 

Compute new ISRS 

using GMRS and 

EPRI 1025287

Section 3

Equipment 

Selection

Section 2

Screening

Section 4

RLGM 

Criteria

Section 5

HCLPF 

Evaluation

Section 6

Modifications

Scenario 3

RLGM = 2x SSE

No

Limit the Expedited 

Seismic Equipment List 

(ESEL) items to items 

with fn ≤ 2.5 Hz
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Section 2: Screening for the 
ESEP (SSE-to-GMRS) 

2.1 Background on Screening 

2.2 SSE Screening Task (SSE-to-GMRS Comparison) 

2.2.1 Special Screening Considerations 

 

 
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Figure 2-1 

Example Comparison of GMRS to SSE (5% Damping) 

2.2.1.1 GMRS Comparisons and Screening of Plants at 

Low Seismic Hazard Sites 

Receive Updated Site-

Specific Seismic 

Hazards and GMRS

No

No further evaluation 

necessary

Screening Notes:

 * Section 2.2.1.2 

** Section 2.2.1.1

Scenario 1

Equipment Capacity 

Acceptable. 

Yes

Yes

Yes

Only low 

frequency (<2.5Hz) 
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Narrow Band 

GMRS to SSE 

Exceedances*

GMRS < SSE 

Between 

1Hz and 10Hz
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No

Perform HCLPF 

Evaluations

Limit the Expedited 
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(ESEL) items to items 

with fn ≤ 2.5 Hz
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2.2.1.2 Narrow Band Exceedances in the 1 to 10 Hz 

Range 





 

 3-1 

 

Section 3: Equipment Selection 
3.1 Introduction and Background 

Figure 3-1 

FLEX Enhances Defense in Depth 

3.2 Selection of Expedited Seismic Equipment List 

(ESEL) 

Protection of 

Plant Equipment

Prevention of 

Fuel Damage

Emergency 

Response

Design Basis 

External Events

SBO Coping 

Capability

SAMGs

Emergency 

Plans

Diverse & Flexible 

Coping Strategy 

(FLEX)
Increased

Defense-in-

Depth

Design Basis 

External Events

SBO Coping 

Capability

SAMGs

Emergency 

Plans

Current Current plus FLEX
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Table 3-1 

Summary of NEI 12-06 Performance Attributes for BWR Core Cooling & Containment Function 

Safety Function Method Baseline Capability 
Typical Installed  
ESEL Equipment 

Typical Installed ESEL  
Support Equipment 

C
o
re

 C
o
o
lin

g
 

Reactor Core 
Cooling  

• RCIC/HPCI/IC • Use of installed equipment for 

initial coping 

• RCIC pump, gland 

condenser, & lube oil 

cooler 

• RCIC valves 

• DC Power 

• Plant batteries  

• DC distribution panels, 

MCCs & switchgear, as 

required 

  • Depressurize RPV 

for Injection with 

Portable Injection 

Source 

• Diverse connection points for 

portable pump 

• ECCS injection valves • Selected electrical 

components, if required 

   • Multiple means to 

depressurize RPV  

• SRVs • Portions of DC power 

  • Sustained Source 

of Water  

• Use of alternate water supply 

up to support core and SFP 

heat removal  

• Onsite water storage 

tanks, if required 

• None 

Key Reactor 

Parameters  
• RPV Level 

• RPV Pressure 

• (Re-)Powered instruments  • Selected Instruments • DC Power and/or  

• Vital AC Power, 

• Selected Vital AC 

distribution panels 

• Inverters 

• Instrument racks 

• Instrument panels 

C
o
n
ta

in
m

en
t 

Containment 

Function  
• Containment 

Venting or 

Alternative  

• For Mk I and II a venting 

capability and, if desired, an 

alternative capability 

• For others, a reliable, 

hardened vent or other 

capability.  

• Containment vent system, 

if applicable 

• Selected suppression pool 

cooling equipment 

• DC power 

• Pneumatic supplies 

Containment 
Integrity 

• Hydrogen igniters • Re-powering of hydrogen 

igniters with a portable 

• Igniter glow plugs • Distribution panels required 

to supply power, if any 
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Safety Function Method Baseline Capability 
Typical Installed  

ESEL Equipment 

Typical Installed ESEL  

Support Equipment 

(BWR Mark III 
Only) 

power supply. 

Key Containment 
Parameters 

• Containment 

Pressure 

• Suppression Pool 

Temperature 

• Suppression Pool 

Level 

• (Re-)Powered instruments  • Selected Instruments • DC Power and/or  

• Vital AC Power, 

• Selected Vital AC 

distribution panels 

• Inverters 

• Instrument racks 

• Instrument panels 
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Table 3-2 

Summary of NEI 12-06 Performance Attributes for PWR Core Cooling & Containment Function 

Safety Function Method Baseline Capability Typical Equipment Typical Support Equipment 

C
o
re

 C
o
o
lin

g
 

Reactor Core 

Cooling & Heat 
Removal (steam 
generators 

available) 

• AFW/EFW • Use of installed equipment 

for initial coping 

• AFW/EFW pump 

• AFW/EFW valves 

• DC Power 

• Plant batteries  

• DC distribution panels, 

MCCs & switchgear, as 

required 

  

• Depressurize SG for 

Makeup with Portable 

Injection Source 

• Connection for portable 

pump 

• SG ADVs/PORVs • None, typically 

  

• Sustained Source of 

Water  

• Use of alternate water 

supply up to support core 

and SFP heat removal 

• Onsite water storage 

tanks, e.g., Condensate 

Storage Tank or 

equivalent, if required 

• None 

RCS Inventory 
Control/Long-
Term 

Subcriticality  

• Low Leak RCP Seals 

and/or borated high 

pressure RCS makeup 

required 

• Site analysis required to 

determine RCS makeup 

requirements 

• Boration and/or letdown 

path may be required  

• Injection path valves 

• Letdown path valves 

• None 

Core Cooling 
and Heat 

Removal (Modes 
5 and 6 with 
SGs not 

available) 

• All Plants Provide Means 

to Provide Borated RCS 

Makeup  

• Diverse makeup 

connections to RCS for 

long-term RCS makeup 

and residual heat removal 

to vented RCS 

• Injection path valves (May 

be same as above) 

• None 

  

 • Source of borated water 

required 

• Onsite tank, if required. • None 

Key Reactor 
Parameters  

• SG Level 

• SG Pressure 

• RCS Pressure 

• RCS Temperature 

• (Re-)Powered instruments  • Selected Instruments • DC Power and/or  

• Vital AC Power, 

• Selected Vital AC 

distribution panels 

• Inverters 
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Safety Function Method Baseline Capability Typical Equipment Typical Support Equipment 

• Instrument racks 

• Instrument panels 

C
o
n
ta

in
m

en
t 

Containment 

Function  
• Containment Spray • Connection to containment 

spray header or alternate 

capability or Analysis 

• Containment spray valves • None 

Containment 
Integrity 
(Ice Condenser 

Containments 
Only) 

• Hydrogen igniters • Re-powering of hydrogen 

igniters with a portable 

power supply. 

• Igniter glow plugs • Distribution panels 

required to supply power, 

if any 

Key Containment 
Parameters  

• Containment Pressure • (Re-)Powered instruments  • Selected Instruments • DC Power and/or  

• Vital AC Power, 

• Selected Vital AC 

distribution panels 

• Inverters 

• Instrument racks 

• Instrument panels 
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Table 3-3 

Representative BWR Equipment within the Scope of ESEL 

Mechanical Equipment 
 RCIC pump and valves 
 RCIC lube oil and gland 

condenser 
 Safety relief valves (SRVs)  
 SRV accumulators 

 RPV injection valves 
 Reliable hardened vent valves 

Electrical Equipment 
 Batteries 
 DC distribution panels 

 DC MCCs 
 DC switchgear 
 Vital AC distribution panels 

 Battery charger(s) 
 Inverter(s) 
 Instrument racks 

 Transmitters  

Table 3-4 

Representative PWR Equipment within the Scope of ESEL 

Mechanical Equipment 
 Turbine driven AFW pump and 

valves 

 SG Power Operated Relief 
Valves (PORVs) 

 Condensate Storage Tank 

 SG injection valves 
 RCS injection valves 

 

Electrical Equipment 
 Batteries 
 DC distribution panels 

 DC MCCs 
 DC switchgear 
 Vital AC distribution panels 

 Battery charger(s) 
 Inverter(s) 
 Instrument racks 

 Transmitters 

3.3 Format and Content of Expedited Seismic Equipment 

List (ESEL) 
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 

 

 

 
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Table 3-5 

Example Format of ESEL Summary Table 

ESEL 

Item # Equipment ID Description 

Equipment 

Normal State 

Equipment 

Desired State Notes 

1 XT15-C001 TDAFW Turbine Standby Operating AB10000 

      

      

      

      

      

      

      

      

 

 

 

 

 

 
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Section 4: Review Level Ground 
Motion (RLGM) Spectrum 

Criteria 

 

 

 
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 

Figure 4-1 

RLGM Generated by Scaling Up SSE Spectrum (Scenario 2 from 

Figure 1-3) 

Figure 4-2 

RLGM Defined as Twice the SSE (Scenario 3 from Figure 1-3) 
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Section 5: SSC Capacity 
Criteria for the ESEP 

Table 5-1 

Partial List of Fragility and Margin References 

SPRA Topic Document Title Reference 

Seismic 

Fragility & 

Margin 

Seismic Fragility 

Applications Guide Update 

EPRI Report 1019200  

(Dec 2009)[6] 

Seismic Fragility 

Application Guide 

EPRI 1002988 (Dec 2002) 

[7] 

Methodology for Developing 

Seismic Fragilities 

EPRI TR-103959 

(June 1994) [8] 

A Methodology for 

Assessment of Nuclear 

Plant Seismic Margin 

EPRI NP 6041 (Oct 1988) 

[9] 

 
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 

Table 5-2 

Summary of Conservative Deterministic Failure Margin 

Approach for Seismic Capacity (EPRI NP-6041-SL [9]) 

Load Combination: Normal + Seismic 

Material Strength: Code-specified minimum strength or 

95% exceedance actual strength if 

test data are available. 

Static Capacity Equations: Code ultimate strength (ACI), 

maximum strength (AISC), Service 

Level D (ASME), or functional 

limits. If test data are available 

to demonstrate excessive 

conservatism of code equations, 

then use 84% exceedance of test 

data for capacity equation. 

Inelastic Energy 

Absorption: 

For non-brittle failure modes and 

linear analysis, use 80% of 

computed seismic stress in capacity 

evaluation to account for ductility 

benefits, or perform nonlinear 

analysis and go to 95% exceedance 

ductility levels. 
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Seismic Capacity Screening Guidelines 

 

 
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Section 6: ESEL Modification 
Criteria 
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Section 7: ESEP Report 

 

 

 

 

 

 

 

 
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Section 8: References 

 

 

 

 

 

 

 

 

 

 


