
ENCLOSURE 1 
Unique Design Differences and Need for Emergency Action Level 
AP 1000 

 

 
Existing PWR  AP1000 EAL Justification 
Relay based reactor protection 
system 

Solid State redundant digital 
indication, alarm  and control 
systems 

SU2 
 
 
 
 
 
 
 
 
 
 
 
 
SU9, SA2, SS2, or SG2 depending 
on the circumstances.   

If a common mode failure causing a 
loss or degradation of digital I&C is 
discovered as part of surveillance 
testing or design review, the 
Technical Specification for that 
system would be entered and, as 
appropriate the plant would be shut 
down.  If the Technical Specification 
Action Statement could not be met 
because of the system problem, then 
a Unusual Event would be declared 
in accordance with SU2. 
 
If a common mode failure caused a 
loss or degradation of digital I&C to 
an extent that the plant’s reactor 
protection system failed to achieve 
subcriticality then the ATWS EALs 
would apply. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

Existing Annunciation or 
Indication  

Solid State redundant digital 
indication, alarm  and control 
systems 

SA4 and SS6 Existing 99-01 EAL methodology was 
restricted to annunciation and 
indication not applicable to the AP 
1000.   The AP100 uses diverse 
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Existing PWR  AP1000 EAL Justification 
digital systems that integrate 
annunciation, indication and control 
functions.   Failure of all three 
functions in separate diverse 
software programs was addressed in 
this EALs. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

Active Containment Cooling 
System 

Passive Containment Cooling System  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5-F-4, Containment Barrier 
2. Containment Pressure, 
Potential Loss 

A loss of a component that provides 
a safety function on demand and  
controlled by Technical Specifications 
does not  necessarily by itself 
warrant an event based EAL in 
Recognition Category S unless loss 
of that safety function by itself could 
lead to plant damage. 
 
Loss of function of the passive 
containment cooling system by itself 
will not lead to plant damage unless 
coupled with another design basis 
event.   
 
If the passive containment cooling 
system was not functioning properly 
during a transient then the potential 
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SU2 

loss conditions of the containment 
pressure EAL would apply and 
require classification at the next 
higher level. 
 
If the passive containment cooling 
system becomes inoperable during 
operations the Technical 
Specification for that system would 
be entered and, if appropriate, the 
plant shut down.  If the Technical 
Specification Action Statement could 
not be met because of the system 
problem, then an Unusual event 
would be declared in accordance 
with SU2. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

Active Core Cooling System Passive Core Cooling System SU2 A loss of a component that provides 
a safety function on demand and  
controlled by Technical Specifications 
does not  necessarily by itself 
warrant an event based EAL in 
Recognition Category S unless loss 
of that safety function by itself could 
lead to plant damage. 
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Loss of function of the passive 
containment cooling system by itself 
will not lead to plant damage unless 
coupled with another design basis 
event.   
 
If the passive containment cooling 
system becomes inoperable during 
operation the Technical Specification 
for that system would be entered 
and if appropriate the plant shut 
down.  If the Technical Specification 
Action Statement could not be met 
because of the system problem, then 
a Unusual event would be declared 
in accordance with SU2.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 
 

Control Room HVAC Main Control Room Emergency 
Habitability System 

HA5 and HS2 If the Control Room has to be 
evacuated as with the existing fleet 
HA5 or HS2 would apply. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
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AP1000 have been addressed in NEI 
07-01. 

Safety Related AC Power Source Non-Safety Related AC Power Source NA Addressed by loss of DC electrical 
system EAL sequence. 
   
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 

DC electrical System DC Electrical System supplying vital 
power to monitoring systems for at 
least 72 hours 

Addressed by SS3 Loss of vital DC continues to be of 
importance for the Passive Reactor 
design. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 
 

RCS pressure boundaries 
external to containment 

No RCS pressure boundaries external 
to containment 

NA Table 5-F-4, Containment Barrier, 5. 
CNMT Isolation valves Status After 
CNMT Isolation is still applicable to 
the passive design but release paths 
through interfacing liquid systems 
are no longer a concern.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

RCS/RPV level monitoring Limited RCS/RPV level monitoring Table 5-F-4, Fuel Clad, 4. Reactor To compensate for RPV level 
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capability capability Water Level,  Potential Loss indication, entry into this EAL is 

required when level is near the 
bottom of the hot leg.  The bottom 
of the hot leg is above top of active 
fuel therefore, for a potential core 
uncovery situation, the next higher 
classification level is entered.   
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

Current Pressurizer size Pressurizer volume about 50% larger 
than current designs 

Table 5-F-4 Fuel Clad 2 
Applicability of 300 uCi/gm 

Calculations currently  (value is 
bracketed) support that with larger 
RCS volume due to Pressurizer size 
and different core design 300 uCi/gm 
is still applicable.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

Flooding is considered as a 
hazard 

Flooding is not considered as a 
hazard. 

NEI 99-01 HU1 EAL 6 not 
required in 07-01 
 
 
 
HA1, Threshold 5 

Internal flooding analysis indicates 
no threat to safety related 
equipment from internal flooding 
sources.  
 
HA1 is included to address the 
personnel safety issue associated 
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with electrical safety hazards 
resulting from a flood. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

Auxiliary Feedwater System Start Up Feedwater System SU4, SG2, Table 5-F-4 Start up feed water is not credited 
for any type of safety function in the 
new design.  The system which 
performs the equivalent of this 
function in AP1000 is the Passive 
RHR System, the loss of which is 
addressed in a number of EALs 
including he Fission Product Barrier 
Table EALs, SU4 and SG2 among 
others. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

Mechanical Seal Reactor Coolant 
Pumps 

Canned Motor Reactor Coolant 
Pumps 

NA The AP1000 RCP has no mechanical 
seal which would result in a small 
break LOCA upon failure or Loss of 
Offsite Power.  Therefore, no 
corresponding EAL is required by the 
AP1000 design. 

No system Active Automatic Depressurization NA Functions with respect to the Fission 
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System Product Barriers which this would 

address in the standard plants, is 
addressed by other EALs in NEI 07-
01 that are consistent with AP1000 
design. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 
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Unique Design Differences and Need for Emergency Action Level 
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Existing BWR ESBWR EAL Justification 
Relay based reactor protection 
system 

Safety Related Distributed Control 
and Information System (Q-DCIS), 
organized into four physically and 
electrically isolated divisions, which 
includes the Reactor Trip and MSIV 
Leak Detection and Isolation System 
functions.  
 
Diverse Instrumentation and 
Controls, which includes the safety-
related ATWS mitigation system. 
 
Fully-independent Diverse Protection 
System logic, with triple redundant 
controllers and data acquisition 
systems. Backup to the primary 
safety-related I&C system protection 
functions, totally separate and 
independent from the primary safety-
related RPS and SSLC/ESF.  Provides 
defense in depth and diversity and 
defense against common mode 
failures. 

SU2 
SU9, SA2,SS2, or SG2 depending 
on the circumstances.   

If a common mode failure causing a 
loss or degradation of digital I&C is 
discovered as part of surveillance 
testing or design review, the 
Technical Specification for that 
system would be entered and if 
appropriate the plant shut down.  If 
the Technical Specification Action 
Statement could not be met because 
of the system problem, then a 
Unusual Event would be declared in 
accordance with SU2. 
 
If a common mode failure caused a 
loss or degradation of digital I&C to 
an extent that the plant’s reactor 
protection system, automatic or 
manual failed to achieve 
subcriticality then the ATWS EALs 
would apply.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
ESBWR have been addressed in NEI 
07-01. 

Existing Annunciation or 
Indication  

Q-DCIS and N-DCIS alarming 
function, data points processed by 
redundant processors.  

SA4 and SS6 Existing 99-01 EAL methodology was 
restricted to annunciation and 
indication is not applicable to the 
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Alarm Management System, designed 
to alert the operator to a deviation, 
informing the operator of its priority, 
guiding the operator’s response, and 
confirming whether or not the 
response was effective. 
 

ESBWR.   The ESBWR uses diverse 
digital systems that integrate 
annunciation, indication and control 
into single systems.   Failure of all 
three Q-DCIS  Indicating and 
Monitoring Functions was addressed 
in this EALs.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
ESBWR have been addressed in NEI 
07-01. 

Active Containment Cooling 
System 

Passive Containment Cooling System 
(PCCS), consisting of six PCCS 
condensers, operating by natural 
circulation. 
 
Fuel and Auxiliary Pools Cooling 
System (FAPCS) with connection to 
the Fire Protection System for 
extended containment cooling. 
 

Table 5-F-2, Containment Barrier 
2. Containment Pressure, 
Potential Loss 
 
And  
 
SU2 
 

A loss of a component that provides 
a safety function on demand and  
controlled by Technical Specifications 
does not  necessarily by itself 
warrant an event based EAL in 
Recognition Category S unless loss 
of that safety function by itself could 
lead to plant damage. 
 
Loss of function of the passive 
containment cooling system by itself 
will not lead to plant damage unless 
coupled with another design basis 
event.   
 
If the passive containment cooling 
system was not functioning properly 
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during a transient then the potential 
loss conditions of the containment 
pressure EAL would apply and 
require classification at the next 
higher level. 
 
If the passive containment cooling 
system becomes inoperable during 
operation the Technical Specification 
for that system would be entered 
and if appropriate the plant shut 
down.  If the Technical Specification 
Action Statement could not be met 
because of the system problem, then 
a Unusual event would be declared 
in accordance with SU2.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
ESBWR have been addressed in NEI 
07-01. 

Active Core Cooling Passive Core Cooling , Isolation 
Condenser and Gravity-Driven 
Cooling System, with ADS 
depressurization or Depressurization 
Valves (DPVs) and Standby Liquid 
Control System. 
 
Ex-vessel Severe Accident, GDCS 

 
 
 
 
 
 
 
 

A loss of a component that provides 
a safety function on demand and  
controlled by Technical Specifications 
does not  necessarily by itself 
warrant an event based EAL in 
Recognition Category S unless loss 
of that safety function by itself could 
lead to plant damage. 



Unique Design Differences and Need for Emergency Action Level 
ESBWR 
 

 

Existing BWR ESBWR EAL Justification 
Deluge Mode with Basemat Internal 
Melt Arrest and Coolability (BiMAC) 
function. 

 
 
 
 
 
 
 
Table 5-F-2, Fuel Clad Barrier 2, 
RCS Barrier 2, Containment 
Barrier 4 

 
Loss of function of the passive core 
cooling system by itself will not lead 
to plant damage unless coupled with 
another design basis event.   
 
If the passive core cooling system 
was not functioning properly during 
a transient then the potential loss 
conditions of the containment 
pressure EAL would apply and 
require classification at the next 
higher level. 
 
Technical Specification for that 
system would be entered and if 
appropriate the plant shut down.  If 
the Technical Specification Action 
Statement could not be met because 
of the system problem, then a 
Unusual event would be declared in 
accordance with SU2.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
ESBWR have been addressed in NEI 
07-01. 

Control Room HVAC Control Room Habitability Area HVAC 
Subsystem, Emergency Filter Unit 

HA5 and HS2 
. 

If the Control Room has to be 
evacuated as with the existing fleet 
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HA5 or HS2 would apply.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
ESBWR have been addressed in NEI 
07-01. 
 
 

Safety Related AC Power Source Non-Safety Related AC Power Source NA Addressed by loss of DC electrical 
system EAL sequence.  
 
 Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 

DC electrical system. DC Electrical System supplying vital 
power to monitoring systems for at 
least 72 hours  

SS3 Loss of vital DC continues to be of 
importance for the Passive Reactor 
design. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
AP1000 have been addressed in NEI 
07-01. 
 

RCS pressure boundaries 
external to containment 

All RCS piping external to 
containment designed to withstand 
full RCS pressure 

Table 5-F-2 , Containment 
Barrier, 3. CNMT Isolation Failure 
or Bypass 

This NEI 99-01 EAL still applies.  
 
Therefore, all necessary EAL 
interfaces and requirements for 
ESBWR have been addressed in NEI 
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07-01. 

Standard BWR RCS Volume and 
core design 
 
Forced core recirculation 
 

Larger RCS volume due to larger RPV 
and core design differences 
 
Natural core circulation   (larger RCS 
volume) 

Table 5-F-2, Fuel Clad Barrier, 1. 
Primary Coolant Activity Level - 
Applicability of 300 uCi/gm 

Calculations currently (value is 
bracketed) support that with larger 
RCS volume due increased RPV size 
and different core design 300 uCi/gm 
is still applicable. 
 
Therefore, all necessary EAL 
interfaces and requirements for 
ESBWR have been addressed in NEI 
07-01. 

Internal flooding is considered 
as a hazard 

The shutdown flooding analysis 
identified the need to close the Lower 
Drywell hatches following a flooding 
event, detection of a break in the 
Reactor Coolant System. 
 
Important flood initiating event in the 
full power internal flooding PRA is a 
Circulating Water System pipe break 
in the Turbine Building.  Flood 
assumed to cause an immediate Loss 
of Feedwater initiating event and 
failure of the Reactor Closed Cooling 
Water System. 

HU1.EAL 5 
 
 
 
HA1, Threshold 5 

HU1. EAL 5 has been added to NEI 
07-01 for ESBWR. 
 
HA1 is included to address the 
personnel safety issue associated 
with electrical safety hazards 
resulting from a flood. 
 
 
 

Some existing plants are allowed 
2/3 core to be uncovered on a 
loss of coolant event. 

When RPV level cannot be restored 
and maintained above top of active 
fuel ESBWR requires containment 
flooding 

Table 5-F-2, Containment Barrier, 
12. Reactor Vessel Water Level, 
Loss, Primary Containment 
Flooding Requirement 

EAL adequately requires upgrade to 
a SAE when containment is flooded.  
 
Therefore, all necessary EAL 
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interfaces and requirements for 
ESBWR have been addressed in NEI 
07-01. 
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