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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

APR1400 Design Certification 

Korea Electric Power Corporation / Korea Hydro & Nuclear Power  

Docket No. 52-046 

RAI No.:  498-8595 

SRP Section:  16 – Technical Specifications 

Application Section:   16.3.3, 16.3.7.5, 16.3.7.6 

Date of RAI Issue:  06/30/2016 

 
 
Question No. 16-153 
 
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 TS prepared in accordance with 10 CFR 50.36 and 50.36a. 10 CFR 50.36 sets 
forth requirements for technical specifications to be included as part of the operating license 
for a nuclear power facility. NUREG-1432, “Standard Technical Specifications-Combustion 
Engineering Plants,” Rev. 4, provides NRC guidance on format and content of technical 
specifications as one acceptable means to meet 10 CFR 50.36 requirements. Staff needs to 
evaluate all technical differences from standard TS (STS) NUREG-1432, STS Combustion 
Engineering Plants, Rev. 4, which is referenced by the DC applicant in 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 
generic TS to ensure adequate protection of public health and safety, and the completeness 
and accuracy of the generic TS Bases. 
 
Acronyms: 
AFAS – auxiliary feedwater actuation signal 
CIAS – containment isolation actuation signal 
CSAS – containment spray actuation signal 
ESFAS – engineered safety features actuation system 
MSIS – main steam isolation signal 
SIAS – safety injection actuation signal 
 
The applicant is requested to clarify its responses to Question No. 16-111 (RAI 295- 
8263/28036) Sub-question Nos. 8, 10, and 11. 
 

1.  (Follow up to Sub-question 8) Although the Bases of Subsection 3.3.5 say that achannel 
of ESFAS Function 1.b, SIAS on Pressurizer Pressure – Low; and Function 3.b, CIAS on 
Pressurizer Pressure – Low, is inoperable if the associated automatic bypass removal 
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function channel is “in effect” and “inoperable,” staff does not find the Required Action 
C.1 “Disable bypass channel” to be a sufficiently clear prescription for making the 
associated ESFAS Function channel Operable. The NRC staff understands the 
relationship between the Operability of ESFAS instrument Functions 1.b and 3.b and the 
associated operating bypass and automatic operating bypass removal Function, as 
follows (bold font is for emphasis): 

 
An Operating Bypass and the Automatic Operating Bypass Removal 
Function channel, associated with an SIAS/CIAS on Pressurizer Pressure 
– Low Function trip channel 

 
 May be  manually placed “in effect” when pressurizer pressure is 

< 400 psia. 
 

 Is Operable if the bypass of the (associated SIAS/CIAS on 
Pressurizer Pressure – Low Function) trip channel is 

  In effect, and 
  Capable of being automatically removed when pressurizer 

pressure increases > 500 psia. 
 

 Is inoperable if the bypass of the (associated SIAS/CIAS on 
Pressurizer Pressure – Low Function) trip channel is 

  In effect, but 
  Not capable of being automatically removed when 

pressurizer pressure increases > 500 psia. 
 

 This means that the ESFAS Function trip channel remains 
bypassed as RCS pressure ascends to normal operating 
pressure. 

 
 What is unclear is whether manually removing the bypass 

after pressure is > 500 psia  restores the ESFAS Function 
trip channel to Operable status; is this what disable bypass 
channel(s) means? If the trip channel is not in bypass 
(bypass and its automatic removal function “not in effect”), 
then the automatic removal of the bypass is not necessary, 
and the trip channel is considered Operable. 

 
 Also unclear is whether the automatic increase in the 

setpoint of the (SIAS/CIAS Pressurizer Pressure – Low 
Function) trip channel is necessary for the trip channel to be 
Operable, as long as the setpoint can be manually 
increased. 

 
Staff draft conclusion: Therefore, an SIAS/CIAS on Pressurizer Pressure – Low 
Function trip channel is inoperable when it is in bypass; it continues to be 
inoperable if it cannot be automatically removed from bypass above the 500 psia 
setpoint. However, once the bypass has been manually removed, the trip channel 
is considered Operable. The preceding description and conclusion also apply to 
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generic TS Subsection 3.3.1, Function 4, Reactor Trip on Pressurizer Pressure – 
Low, and Required Action C.1. 

 
a. The applicant is requested to confirm the accuracy of the above 

conclusion, or provide appropriate corrections. 
 

b.  Based on the above description and conclusion, the applicant is requested to 
confirm the accuracy of the following markup of the applicant’s response to 
Sub-question 8 and that it is consistent with the response’s intended 
meaning, or provide appropriate corrections. The appplicant is rquested to 
provide a revised response with appropriate corrections consistent with this 
markup. 

 
Required Action C.1, which states “Disable bypass channel,” means that if 
the inoperable automatic operating bypass removal function for any 
bypass the associated SIAS/CIAS on Pressurizer Pressure 
– Low Function trip channel cannot be restored to  an OPERABLE status 
within 1 hour (except for the case that the operating bypass is not in 
effect), the associated SIAS/CIAS on Pressurizer Pressure – Low 
Function trip channel must be declared inoperable as stated in and 
Condition A must be entered. 

 
Required Action D.1, which states “Disable bypass channels” means that if 
the inoperable automatic operating bypass removal function for two 
associated bypass SIAS/CIAS on Pressurizer Pressure – Low Function 
trip channels cannot be restored to OPERABLE status within 1 hour 
(except for the case that  the each operating bypass is not in effect), the 
two associated SIAS/CIAS on Pressurizer Pressure – Low Function trip 
channels must be declared inoperable as stated in and Condition B must 
be entered. 

 
c.  Based on the above understanding, NRC staff suggests changes as indicated 

in the following markup of the Bases for generic TS Subsection 
3.3.5, Required Actions C.1, C.2.1, and C.2.2, to clarify its meaning, 
consistent with the intended meaning of the applicant’s response to Sub-
question 8. Note that the response’s insertion of “automatic” before 
“operating bypass” in two locations in the first sentence of second 
paragraph do not belong and are marked as deleted. 

 
Condition C applies to  one an inoperable automatic operating bypass 
removal function inoperableof any operating bypass channel. The only 
automatic operating bypass removal function on an ESFAS Function is on 
the Pressurizer Pressure – Low signal, which is used to actuate SIAS and 
CIAS. This automatic operating bypass removal function is shared with 
the RPS Reactor Trip on Pressurizer Pressure – Low automatic operating 
bypass removal function. 

 
If the automatic operating bypass removal function for of any automatic 
operating bypass channel cannot be restored to OPERABLE status, the 
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associated ESFAS Pressurizer Pressure – Low Function trip channel 
may be considered OPERABLE only if the automatic operating bypass is 
not in effect (disabled). Otherwise the affected ESFAS Pressurizer 
Pressure – Low Function trip channel must be declared inoperable,  as in 
and Condition A must be entered., and Action C requires within 1 hour 
either removing (disabling) the operating bypass either removed, or 
placing the  

 
affected automatic trip channel in bypass or trip; it also requires 
and repairing the automatic operating bypass removal channel before 
entering MODE 2 following the next MODE 5 entry repaired. The 
Bases for the Required Actions and required associated Completion 
Times of Condition C are consistent with Condition A. 

 
The applicant is requested to confirm the accuracy of the above markup, or 
provide appropriate corrections. The applicant is then requested to revise 
these two paragraphs as indicated, with any needed corrections. 

 
2.  (Follow up to Sub-question 10) In Sub-question 10, NRC staff stated that the Applicability 

column in Table 3.3.5-1 should state the applicable Modes for each ESFAS instrument 
Function (trip signal from each bistable processor), and not for the ESFAS signal from 
coincidence logic, and processed through initiation logic and actuation logic, which are 
covered by LCO 3.3.6. The applicant’s response said: 

 
Since the scheme to state the Applicability is consistent with that applied in 
NUREG-1432, Rev. 4, and is also the same as Table 3.3.1-1 in the generic 
TS and with NUREG-1432, Rev. 4, the current description to state the 
applicability will be maintained. 

 
The response is incorrect. The STS does not specify the ESFAS instrument Function 
applicabilities as proposed in generic TS Table 3.3.5-1. The Applicant is requested to 
match the STS presentation by listing the “Applicable Modes or Other Specified 
Conditions” of each ESFAS instrument Function; do not list in Table 3.3.5-1 the 
“Applicable Modes or Other Specified Conditions” of the ESF actuation Function, to 
which each channel of each instrument Function provides a bistable trip signal to the 
ESFAS Coincidence Logic. 

 
3.  (Follow up to Sub-question 11) In Sub-question 11, NRC staff asked the applicant to justify 

not including Mode 4 in the Applicability of generic TS Table 3.3.5-1 Functions 3a, 
Containment Isolation Actuation Signal (CIAS) on Containment Pressure – High and 3b, 
CIAS on Pressurizer Pressure – Low. The applicant’s response said: 

 
 

Applicable Modes for ESFAS functions such as SIAS, CSAS, and MSIS in 
generic TS Table 3.3.5-1 are extended from Modes 1, 2, and 3 to Modes 1, 2, 3, 
and 4 in order to enhance the safety of nuclear power plants. This approach is 
more conservative than NUREG-1432, Rev. 4; however, it is not necessary to 
add Mode 4 to CIAS based on operating experience from the Korean operating 
fleet. Therefore, no revision pertaining to Applicable Modes is necessary. 
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As stated in Sub-question 2 above, Table 3.3.5-1 should list the Applicability of each 
instrument Function, not the Applicability of the ESF Actuation Function, specifically 
CIAS, which is addressed in Specification 3.3.6. 

 
a. Explain how the Operability requirements for the bistable trip signals from the 

ESFAS instrument Functions of Containment Pressure – High and Pressurizer 
Pressure – Low are different in Mode 4 for SIAS than in Mode 3 for CIAS. That is, 
what hardware and software associated with these ESFAS instrument Functions 
are not required to be Operable in Mode 4? 

 
b. Explain how the Operability requirements for the bistable trip signals from the 

ESFAS instrument Function of Containment Pressure – High are different in 
Mode 4 for SIAS and MSIS than in Mode 3 for CIAS. That is, what hardware and 
software associated with this ESFAS instrument Function are not required to be 
Operable in Mode 4? 

 
c.   Regarding generic TS Table 3.3.6-1, explain why the Applicability of CIAS 

Actuation Logic and Manual Trip includes Mode 4, when the supporting ESFAS 
instrument Functions of Containment Pressure – High and Pressurizer Pressure 
– Low are only required in Modes 1, 2, and 3? 

 
d.   Regarding generic TS Table 3.3.6-1, explain why the Applicability of AFAS (-1 

and -2) Actuation Logic and Manual Trip includes Mode 4, when the supporting 
ESFAS instrument Function of Steam Generator Level (1 and 2) – Low is only 
required in Modes 1, 2, and 3? 

 
e.   Regarding generic TS Table 3.3.6-1, explain why the Applicability of CIAS 

Initiation Logic is Modes 1, 2, and 3, but in STS Table 3.3.6-1, the Applicability of 
CIAS Initiation Logic is Modes 1, 2, 3, and 4. 

 
 f. Regarding generic TS Table 3.3.6-1, explain why the Applicability of SIAS, 

CSAS, and MSIS Coincidence Logic is Modes 1, 2, 3, and 4, but in STS Table 
3.3.6-1, the Applicability of SIAS, CSAS, and MSIS Matrix Logic is Modes 1, 2, 
and 3. 

 
g.   The applicant’s response says that increasing Operability requirements to include 

Mode 4 for ESFAS instrument Functions of 
 Containment Pressure – High ...................... to support SIAS and MSIS 
 Pressurizer Pressure – Low ......................... to support SIAS 
 Containment Pressure – High High .............. to support CSAS 
 Steam Generator Pressure – Low................. to support MSIS 
 Steam Generator Level – High...................... to support MSIS 

is done “in order to enhance the safety of nuclear power plants. This approach is 
more conservative than NUREG-1432, Rev. 4.” 

 
While this requirement is more restrictive on unit operation in that (1) applicable 
surveillance requirements must be met before entry into Mode 4 instead of 
before entry into Mode 3, and (2) default actions require placing the unit in Mode 
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5 instead of just Mode 4 the response does not say why automatic actuation of 
safety injection, containment spray, and main steam isolation is needed when 
cold leg temperature is between 350 degrees F and 200 degrees F. Neither 
does “operating experience from the Korean operating fleet” explain why 
automatic containment isolation is not needed in Mode 4. 

 
h.  Generic TS 3.5.3, SIS – Shutdown requires two SIS trains to be Operable in 

Mode 5 and in Mode 6 with refueling water level below that required by LCO 
3.9.6 (See Question 16-149, Sub-questions H and J; RAI 481-8546/29183.) The 
applicant is requested to explain why the automatic ESF Actuation Functions of 
(1) SIAS on Containment Pressure – High, and (2) SIAS on Pressurizer Pressure 
– Low are apparently not needed for Operability of the two SIS trains required by 
LCO 3.5.3 in Mode 5, and in Mode 6 with refueling water level below that required 
by LCO 3.9.6. 

 
Response 
 
1. The response to Sub-question No. 8 of Question No. 16-111 (RAI 295- 8263) will be 

clarified as follows: 
  

a. Although the bypass removal function for the SIAS/CIAS on Pressurizer Pressure – Low 
Function trip channel cannot be restored to Operable, the trip channel is considered 
Operable only if the operating bypass is not in effect. In this case, no manual operating 
bypass action should be taken for the affected trip channel. 
 
However, if the operating bypass is in effect and the automatic operating bypass 
removal function is inoperable, the trip channel is still inoperable even though the 
bypass is manually removed. Therefore, the trip channel is not considered Operable by 
manually removing the bypass without restoring the affected operating bypass removal 
channel.  

 
b. The revised response to Sub-question 8 of Question No. 16-111 (RAI 295-8263) is as 

follows: 
 

Required Action C.1, which states “Disable bypass channel.” means that if the 
inoperable automatic operating bypass removal function for the associated SIAS/CIAS 
on Pressurizer Pressure – Low Function trip channel cannot be restored to 
OPERABLE status within 1 hour (except for the case that the operating bypass is not 
in effect), the associated SIAS/CIAS on Pressurizer Pressure – Low Function trip 
channel must be declared inoperable and Condition A must be entered. 

 
Required Action D.1, which states “Disable bypass channels.” means that if the 
inoperable automatic operating bypass removal function for two associated 
SIAS/CIAS on Pressurizer Pressure – Low Function trip channels cannot be restored 
to OPERABLE status within 1 hour (except for the case that each operating bypass is 
not in effect), two associated SIAS/CIAS on Pressurizer Pressure – Low Function trip 
channels must be declared inoperable and Condition B must be entered. 
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c. The Bases for generic TS Subsection 3.3.5, Required Actions C.1, C.2.1, and C.2.2 will 
be revised to clarify its meaning.  

 
2. Regarding the response to Sub-question No. 10 of Question No. 16-111 (RAI 295- 8263), 

generic TS Table 3.3.5-1 will be revised to match the STS presentation by listing the 
“Applicable Modes or Other Specified Conditions” of each ESFAS instrument Function. 

 
3. The response to Sub-question No. 11 of Question No. 16-111 (RAI 295- 8263) will be 

clarified as follows: 
 

a. CIAS shall be applied to Applicable Mode 4 like SIAS, based on the following DCD 
description and detailed design concepts: 

 
(1) DCD Section 6.3.2.5.4 (Page 6.3-23) describes “Safety injection system is required to 

mitigate the consequences of a LOCA that is initiated when the reactor is in any condition 
from hot shutdown to full power operation”. Therefore, safety injection actuation signal is 
required for all modes between Mode 1 (power operation) and Mode 4 (hot shutdown). 

 
(2) Safety injection system shall be used for the case that the ultimate subcooling of the core 

for those large break LOCA in which shutdown cooling via SCS cannot be used. 
 

(3) After LOCA and safety injection, containment isolation is also required for preventing from 
releasing radioactive material out of containment. 

 
(4) Detailed design requirements show that one of the sensed input for SIAS is low 

pressurizer pressure, the channels are P-102A thru 102D, and manual bypass setpoint is 
400 psia. And they show that the design requirements for CIAS are the same with those 
for SIAS. It means that applicable OM for CIAS shall be equal to that for SIAS. 

 
(5) DCD Section 3.6.3 (Page 3.6.3-1) describes that Applicable Modes for Containment 

Isolation Valve are 1, 2, 3, and 4. 
 

(6) Therefore, Mode 4 will be added to CIAS in TS 3.3.5 and 3.3.6 and associated Bases. 
 

In addition, MSIS and AFAS shall be operable to Mode 4 because the main steam and 
auxiliary feedwater systems are designed for RCS heat removal from the hot standby 
condition to SCS entry condition (i.e., 350  and 450 psia). Therefore, Mode 4 will also be 
added to MSIS and AFAS in TS 3.3.5 and 3.3.6 and associated Bases. 

 
b. Refer to the response 3.a. 
 
c. Refer to the response 3.a. 
 
d. Refer to the response 3.a. 
 
e. Refer to the response 3.a. 
     
f.  Refer to the response 3.a. 
 
g. Refer to the response 3.a. 
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h.  In Modes 5 and 6, automatic ESF Actuation Functions of SIAS on Containment Pressure 
– High, and SIAS on Pressurizer Pressure – Low are not required because adequate 
time is available to evaluate plant conditions and respond by manually operating the ESF 
components if required. The systems initiated by ESFAS are either reconfigured or 
disabled for shutdown cooling operation in Modes 5 and 6. Accidents in these Modes are 
slow to develop and would be mitigated by manual operation of individual components. 
Therefore, the automatic SIAS ESF Actuation Function is not necessary for Operability of 
the two SIS trains required by LCO 3.5.3 in Mode 5, and in Mode 6 with refueling water 
level below that required by LCO 3.9.6. This approach is consistent with the standard TS. 

 
 
Impact on DCD  
  
Same as changes described in the impact on Technical Specifications section. 
 
Impact on PRA 
 
There is no impact on the PRA. 
 
Impact on Technical Specifications 
 
TS 3.3.5 and 3.3.6 and associated Bases will be revised as indicated in the Attachment. 
 
Impact on Technical/Topical/Environmental Reports 
 
There is no impact on any Technical, Topical or Environmental Report. 



ESFAS Instrumentation 
3.3.5 

 
 

3.3.5-5 

Table 3.3.5-1 (Page 1 of 1) 
Engineered Safety Features Actuation System Instrumentation 

 

FUNCTION 

APPLICABLE MODES or  
OTHER SPECIFIED 

CONDITIONS 
 

1. Safety Injection Actuation Signal 
a. Containment Pressure – High 
b. Pressurizer Pressure – Low(a) 

 
1, 2, 3, 4 

 
2. Containment Spray Actuation Signal 

a. Containment Pressure – High High 

 
1, 2, 3, 4 

 
3. Containment Isolation Actuation Signal 

a. Containment Pressure – High 
b. Pressurizer Pressure – Low(a) 

 
1, 2, 3 

 
4. Main Steam Isolation Signal 

a. Steam Generator Pressure – Low(c)
 

b. Containment Pressure – High 
c. Steam Generator Level – High 

 
1, 2(b), 3(b), 4 

 
5. Auxiliary Feedwater Actuation Signal SG #1 (AFAS-1) 

a. Steam Generator Level – Low 

 
1, 2, 3 

 
6. Auxiliary Feedwater Actuation Signal SG #2 (AFAS-2) 

a. Steam Generator Level – Low
 

 

 
1, 2, 3 

 
 
(1) The setpoint may be manually decreased to a minimum value of 7.0 kg/cm2A (100 psia), 

as pressurizer pressure is reduced, provided the margin between pressurizer pressure 
2 (400 psi).  Trips may be bypassed when 

pressurizer pressure is < 28.1 kg/cm2A (400 psia).  Bypass shall be automatically 
2A (500 psia).  The setpoint shall be 

automatically increased to the normal setpoint as pressurizer pressure is increased. 
 
(2) Main Steam Isolation Signal (MSIS) Function (Steam Generator Pressure – Low, 

Containment Pressure – High, and Steam Generator Level – High signals) is not required 
to be OPERABLE when all associated valves isolated by the MSIS Function are closed 
and deactivated. 

 
(3) The setpoint may be decreased as steam pressure is reduced, provided the margin 

2 (200 psi).  The 
setpoint shall be automatically increased to the normal setpoint as steam pressure is 
increased.
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1, 2, 3, 4
1, 2, 3, 4

1, 2, 3, 4
1, 2, 3, 4

1, 2, 3, 4

1, 2(b), 3(b), 4(b)(d)

1, 2(b), 3(b), 4(b)(d)

1, 2(b), 3(b), 4(b)(d)

1, 2, 3, 4(b)

1, 2, 3, 4(b)

(a)

(b)

(c)
(d) When a steam generator is relied upon heat removal.



ESFAS Logic and Manual Trip 
3.3.6 

 
 

3.3.6-4 

Table 3.3.6-1 (Page 1 of 2) 
Engineered Safety Features Actuation System Logic and Manual Trip Applicability 

 

FUNCTION APPLICABLE MODES 
  

1. Safety Injection Actuation Signal 
 

a. Coincidence Logic  
b. Initiation Logic 
c. Actuation Logic 
d. Manual Trip 
 

 
 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 

2. Containment Spray Actuation Signal 
 

a. Coincidence Logic  
b. Initiation Logic 
c. Actuation Logic 
d. Manual Trip 
 

 
 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 

3. Containment Isolation Actuation Signal 
 

a. Coincidence Logic  
b. Initiation Logic 
c. Actuation Logic 
d. Manual Trip 
 

 
 
1, 2, 3 
1, 2, 3 
1, 2, 3, 4 
1, 2, 3, 4 

4. Main Steam Isolation Signal 
 

a. Coincidence Logic  
b. Initiation Logic 
c. Actuation Logic 
d. Manual Trip 
 

 
 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 

5. Auxiliary Feedwater Actuation Signal SG #1 (AFAS-1) 
 

a. Coincidence Logic  
b. Initiation Logic 
c. Actuation Logic 
d. Manual Trip 

 
 
1, 2, 3 
1, 2, 3 
1, 2, 3, 4 
1, 2, 3, 4 
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ESFAS Logic and Manual Trip 
3.3.6 

 
 

3.3.6-5 

Table 3.3.6-1 (Page 2 of 2) 
Engineered Safety Features Actuation System Logic and Manual Trip Applicability 

 
FUNCTION APPLICABLE MODES 

  
6. Auxiliary Feedwater Actuation Signal SG #2 (AFAS-2) 

 
a. Coincidence Logic  
b. Initiation Logic 
c. Actuation Logic 
d. Manual Trip 

 

 
 
1, 2, 3 
1, 2, 3 
1, 2, 3, 4 
1, 2, 3, 4 

7. Diverse Manual ESF Actuation Signal 
 

a. Safety Injection 
b. Containment Spray 
c. Auxiliary Feedwater (SG #1) 
d. Auxiliary Feedwater (SG #2) 
e. Main Steam Isolation per MSIV 
f. Containment Isolation 

 
 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 
1, 2, 3, 4 
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ESFAS Instrumentation 
B 3.3.5 

 
 

B 3.3.5-8 

BASES 
 
LCO  (continued) 
 
 The Allowable Value for this trip is set high enough to allow 

for small pressure increases in containment expected during 
normal operation (i.e., plant heatup) and not indicative of an 
abnormal condition.  The setting is low enough to initiate the 
ESF Functions when an abnormal condition is indicated.  
This allows the ESF systems to perform as expected in the 
accident analyses to mitigate the consequences of the 
analyzed accidents. 

 
b. Pressurizer Pressure – Low 

 
This LCO requires four channels of Pressurizer Pressure – 
Low to be OPERABLE in MODES 1, 2, 3 and 4. 
 
The Allowable Value for this trip is set low enough to prevent 
actuating the ESF Functions (SIAS and CIAS) during normal 
plant operation and pressurizer pressure transients.  The 
setting is high enough that with the specified accidents the 
ESF systems will actuate to perform as expected, mitigating 
the consequences of the accident. 
 
The Pressurizer Pressure – Low trip setpoint, which provides 
SIAS, CIAS, and RPS trip, may be manually decreased to a 
floor value of 7.0 kg/cm2A (100 psia) during MODES 3 and 4 
by maintaining the margin between pressurizer pressure and 
the trip setpoint less than or equal to 28.1 kg/cm2 (400 psi). 
 
The margin between actual pressurizer pressure and the trip 
setpoint must be maintained less than or equal to the 
specified value 28.1 kg/cm2 (400 psi) to ensure a reactor trip, 
CIAS, and SIAS will occur if required during RCS cooldown 
and depressurization. 
 
From this reduced setting, the trip setpoint will increase 
automatically as pressurizer pressure increases, tracking 
actual RCS pressure until the trip setpoint is reached. 
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ESFAS Instrumentation 
B 3.3.5 

 
 

B 3.3.5-9 

BASES 
 
LCO  (continued) 
 
 When the trip setpoint has been lowered below the operating 

bypass permissive setpoint of 28.1 kg/cm2A (400 psia), the 
Pressurizer Pressure – Low reactor trip, CIAS, and SIAS 
actuation may be manually bypassed in preparation for 
shutdown cooling.  When pressurizer pressure rises above 
bypass removal setpoint of 35.2 kg/cm2A (500 psia), the 
bypass is removed. 

 
Bypass Removal 
 
This LCO requires the operating bypass removal function for all four 
Pressurizer Pressure – Low trip channels to be OPERABLE in MODES 1, 
2, 3, and 4. 
 
Each of the four channels enables and disables the operating bypass 
capability for a single channel.  Therefore, this LCO applies to the 
operating bypass removal feature only.  If the operating bypass enable 
function is failed so as to prevent entering a bypass condition, operation 
may continue.  Since the trip setpoint has a floor value of 7.0 kg/cm2A 
(100 psia), a channel trip will result if pressure is decreased below this 
setpoint without bypassing. 
 
The operating bypass removal Allowable Value was chosen because 
MSLB events originating from below this setpoint add less positive 
reactivity than that which can be compensated for by required SDM. 
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ESFAS Instrumentation 
B 3.3.5 

 
 

B 3.3.5-10 

BASES 
 
LCO  (continued) 
  

2. Containment Spray Actuation Signal 
 

Containment spray is initiated either manually or automatically.  
For an automatic actuation, it is necessary to have a 
Containment Pressure – High High signal.  The SIAS 
requirement should always be satisfied on a legitimate CSAS, 
since the Containment Pressure – High signal used in the SIAS 
will initiate before the Containment Pressure – High.  This 
ensures that a CSAS will not initiate unless required. 

 
a. Containment Pressure – High High 

 
This LCO requires four channels of Containment Pressure – 
High High to be OPERABLE in MODES 1, 2, 3 and 4. 
 
The Allowable Value for this trip is set high enough to allow 
for first response ESF systems (containment cooling 
systems) to attempt to mitigate the consequences of an 
accident before resorting to spraying borated water onto 
containment equipment.  The setting is low enough to 
initiate CSAS in time to prevent containment pressure from 
exceeding design. 

 
3. Containment Isolation Actuation Signal 
 

The SIAS and CIAS are actuated on Pressurizer Pressure – Low 
or Containment Pressure – High, the SIAS and CIAS share the 
same input channels, bistables, and local coincidence logic.  
The remainder of the initiation channels, the manual channels, 
and the actuation logic are separate and are addressed in LCO 
3.3.6. 

 
a. Containment Pressure – High 

 
This LCO requires four channels of Containment Pressure – 
High to be OPERABLE in MODES 1, 2, and 3. 
 
The Containment Pressure – High signal is shared among 
the SIAS (Function 1), CIAS (Function 3), and MSIS 
(Function 4). 
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BASES 
 
LCO  (continued) 
  

The Allowable Value for this trip is set high enough to allow 
for small pressure increases in containment expected during 
normal operation (i.e., plant heatup), and not indicative of an 
abnormal condition.  The setting is low enough to initiate the 
ESF functions when an abnormal condition is indicated.  
This allows the ESF systems to perform as expected in the 
accident analyses to mitigate the consequences of the 
analyzed accidents. 

 
b. Pressurizer pressure – Low 

 
This LCO requires four channels of Pressurizer Pressure – 
Low to be OPERABLE in MODES 1, 2, and 3. 
 
The Allowable Value for this trip is set low enough to prevent 
actuating the ESF Functions (SIAS and CIAS) during normal 
plant operation and pressurizer pressure transients.  The 
setting is high enough that with the specified accident the 
ESF systems will actuate to perform as expected, mitigating 
the consequences of the accidents. 
 
The Pressurizer Pressure – Low trip setpoint, which provides 
an SIAS, CIAS, and RPS trip, may be manually decreased to 
a value of 7.0 kg/cm2A (100 psia) during MODE 3 by 
maintaining the margin between pressurizer pressure and 
the trip setpoint less than or equal to 28.1 kg/cm2 (400 psi).  
The safety margin between actual pressurizer pressure and 
the trip setpoint must be maintained less than or equal to the 
specified value 28.1 kg/cm2 (400 psi) to ensure a reactor trip, 
CIAS, and SIAS will occur if required during RCS cooldown 
and depressurization. 
 
From this reduced setting, the trip setpoint will increase 
automatically as pressurizer pressure increases, tracking 
actual RCS pressure until the trip setpoint is reached. 
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LCO  (continued) 
 
 When the trip setpoint has been lowered below the operating 

bypass removal setpoint of 28.1 kg/cm2A (400 psia), the 
pressurizer pressure – Low reactor trip, CIAS, and SIAS 
actuation may be manually bypassed in preparation for 
shutdown cooling.  When pressurizer pressure rises above 
bypass removal setpoint of 35.2 kg/cm2A (500 psia), the 
bypass is removed. 

 
Bypass Removal 
 
This LCO requires the bypass removal Function for all four Pressurizer 
Pressure – Low trip channels to be OPERABLE in MODES 1, 2, and 3.  
Each of the four channels enables and disables the operating bypass 
capability for a single channel.  Therefore all four operating bypass 
removal channels must be OPERABLE to ensure that none of the four 
channels are inadvertently bypassed. 
 
This LCO applies to the operating bypass removal feature only.  If the 
operating bypass enable Function is failed so as to prevent entering a 
bypass condition, operation may continue.  Since the trip setpoint has a 
floor value of 7.0 kg/cm2A (100 psia), a channel trip will result if pressure 
is decreased below this setpoint without bypassing. 
 
The operating bypass removal Allowable Value was chosen because 
MSLB events originating from below this setpoint add less positive 
reactivity than that which can be compensated by required SDM. 
 
4. Main Steam Isolation Signal 
 

The LCO is applicable to the MSIS in MODE 1, 2, 3, and 4 except 
when all associated valves are closed and deactivated. 

 
a. Steam Generator Pressure – Low 
 

This LCO requires four channels of Steam Generator 
Pressure – Low to be OPERABLE in MODES 1, 2, 3 and 4. 
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LCO  (continued) 
 
 The Allowable Value for this trip is set below the full load 

operating value for steam pressure so as not to interfere with 
normal plant operation.  However, the setting is high 
enough to provide an MSIS (Function 4) during an excessive 
steam demand event.   An excessive steam demand event 
causes the RCS to cool down resulting in a positive reactivity 
addition to the core. 
 
An RPS trip on Steam Generator Pressure – Low is initiated 
simultaneously, using the same bistable. 
 
The Steam Generator Pressure – Low trip setpoint may be 
manually decreased as steam generator pressure is 
reduced.  This prevents an RPS trip or MSIS actuation 
during controlled plant cooldown. 
 
The margin between actual steam generator pressure and 
the trip setpoint must be maintained less than or equal to the 
specified value of 14.1 kg/cm2 (200 psi) to ensure a reactor 
trip and MSIS will occur when required. 

 
b. Containment Pressure – High 
 

This LCO requires four channels of Containment Pressure – 
High to be OPERABLE in MODES 1, 2, 3 and 4.  The 
Containment Pressure – High signal is shared among the 
SIAS (Function 1), CIAS (Function 3), and MSIS (Function 
4). 
 
The Allowable Value for this trip is set high enough to allow 
for small pressure increases in containment expected during 
normal operation (i.e., plant heatup), and not indicative of an 
abnormal condition.  The setting is low enough to initiate the 
ESF Functions when an abnormal condition is indicated.  
When decreasing pressurizer pressure, the pressure may be 
manually decreased to a value of 7.0 kg/cm2A (100 psia) 
during MODES 3 and 4 by maintaining the margin between 
pressurizer pressure and the trip setpoint less than or equal 
to 28.1 kg/cm2 (400 psi). 
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LCO  (continued) 
 
 c. Steam Generator Level – High 

 
This LCO requires four channels of Steam Generator Level – 
High to be OPERABLE in MODES 1, 2, 3, and 4. 
 
The Allowable Value for this trip is set high enough not to 
effect normal operation.  The setting is low enough to 
protect secondary side equipment during abnormal increase 
of steam generator level. 

 
5, 6. Auxiliary Feedwater Actuation Signal SG #1 and SG #2 (AFAS-1 

and AFAS-2) 
 

AFAS-1 is initiated to SG #1 by a low steam generator level.  
AFAS-2 is similarly configured to feed AFW into SG #2. 
 
The following LCO description applies to both AFAS signals. 

 
a.   Steam Generator Level – Low 
 

This LCO requires four channels of Steam Generator Level – 
Low to be OPERABLE for each AFAS in MODES 1, 2, and 3. 
 
The Steam Generator Level – Low AFAS input is derived 
from the Steam Generator Level – Low PPS bistable output.  
AFAS is initiated well before steam generator inventory is 
challenged. 

 
 
APPLICABILITY 

 
In MODES 1, 2, 3 and 4, there is sufficient energy in the primary and 
secondary systems to warrant the automatic ESF system responses 
below.  However, in MODE 4, some parts of ESFAS actuation do not 
require automatic response (see Table 3.3.5-1): 
 
a. Close main steam isolation valves to preclude a positive reactivity 

addition. 
 
b. Actuate auxiliary feedwater to preclude the loss of the steam 

generators as a heat sink (in the event the normal feedwater system is 
not available). 
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ACTIONS  (continued)  
 
 With two inoperable channels, power operation may continue, provided 

one inoperable channel is placed in bypass and the other channel is 
placed in trip within 1 hour.  With one channel of protection 
instrumentation bypassed, the ESFAS Function is in two-out-of-three 
logic in the bypassed input parameter, but with another channel failed, the 
ESFAS could be operating with a two-out-of-two logic.  This is outside 
the assumptions made in the analyses and should be corrected.  To 
correct the problem, the second channel is placed in trip.  This places 
the ESFAS Function in a one-out-of-two logic.  If any of the other 
OPERABLE channels receives a trip signal, ESFAS actuation will occur. 
 
One of the two inoperable channels will need to be restored to 
OPERABLE status prior to the next required CHANNEL FUNCTIONAL 
TEST because channel surveillance testing on an OPERABLE channel 
requires that the OPERABLE channel be placed in bypass.  However, it 
is not possible to bypass more than one ESFAS channel, and placing a 
second channel in trip will result in an ESFAS actuation.  Therefore, if 
one ESFAS channel is in trip and a second channel is in bypass, a third 
inoperable channel would place the unit in LCO 3.0.3. 
 
C.1, C.2.1 and C.2.2. 
 
Condition C applies to one automatic operating bypass removal function 
inoperable.  The only automatic operating bypass removal on an ESFAS 
is on the Pressurizer Pressure – Low signal.  This bypass removal is 
shared with the RPS Pressurizer Pressure – Low bypass removal. 
 
If the bypass removal function for any operating bypass cannot be 
restored to OPERABLE, the associated ESFAS channel may be 
considered OPERABLE only if the operating bypass is not in effect.  
Otherwise the affected ESFAS channel must be declared inoperable, as 
in Condition A, and the bypass either removed, or the operating bypass 
removal channel repaired.  The Bases for the Required Actions and 
required Completion Times are consistent with Condition A. 
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If the automatic operating bypass removal function of any operating bypass channel cannot be restored to
OPERABLE status, the associated ESFAS Pressurizer Pressure - Low Function trip channel may be considered
OPERABLE only if the operating bypass is not in effect (disabled). Otherwise the affected ESFAS Pressurizer
Pressure - Low Function trip channel must be declared inoperable, and Condition A must be entered. Action C
requires within 1 hour either removing (disabling) the operating bypass, or placing the affected automatic trip
channel in bypass or trip; it also requires repairing the automatic operating bypass removal channel before entering
MODE 2 following the next MODE 5 entry. The Bases for the Required Actions and associated Completion Times
of Condition C are consistent with Condition A.

Condition C applies to an
inoperable automatic
operating bypass removal
function of any operating
bypass channel. The only
automatic operating bypass
removal function on an
ESFAS Function is on the
Pressurizer Pressure - Low
signal, which is used to
actuate SIAS and CIAS.
This automatic operating
bypass removal function is
shared with the RPS Reactor
Trip on Pressurizer Pressure
- Low automatic operating
bypass removal function.
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LCO  (continued) 
 
 a. Coincidence Logic 

 
This LCO requires four channels of CIAS coincidence logic 
to be OPERABLE in MODES 1, 2, and 3. 

 
b. Initiation Logic 
 

This LCO requires four channels of CIAS initiation logic to be 
OPERABLE in MODES 1, 2, and 3. 

 
c. Actuation Logic 
 

This LCO requires two channels of CIAS actuation logic to 
be OPERABLE in MODES 1, 2, 3, and 4. 

 
d. Manual Trip 
 

This LCO requires four channels of CIAS manual trip to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
4. Main steam Isolation Signal (MSIS) 
 

MSIS occurs on a Steam Generator Pressure – Low or 
Containment Pressure – High. 

 
a. Coincidence Logic 
 

This LCO requires six channels of coincidence logic to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
b. Initiation Logic 
 

This LCO requires four channels of initiation logic to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
c. Actuation Logic 
 

This LCO requires four channels of actuation logic to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
d. Manual Trip 
 

This LCO requires four channels of manual trip to be 
OPERABLE in MODES 1, 2, 3, and 4. 
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LCO  (continued) 
 
 5. Auxiliary Feedwater Actuation Signal SG #1 (AFAS-1) 

 
AFAS-1 occurs on a Steam Generator Level – Low in Steam 
Generator #1.   

 
a. Coincidence Logic 

 
This LCO requires four channels of coincidence logic to be 
OPERABLE in MODES 1, 2, and 3. 

 
b. Initiation Logic 
 

This LCO requires four channels of initiation logic to be 
OPERABLE in MODES 1, 2, and 3. 

 
c. Actuation Logic 
 

This LCO requires four channel of actuation logic to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
d. Manual Trip 
 

This LCO requires four channels of manual trip to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
6. Auxiliary Feedwater Actuation Signal SG #2 (AFAS-2) 
 

AFAS-2 occurs on a Steam Generator Level – Low in Steam 
Generator #2. 

 
a. Coincidence Logic 
 

This LCO requires six channels of coincidence logic to be 
OPERABLE in MODES 1, 2, and 3. 

 
b. Initiation Logic 
 

This LCO requires four channels of initiation logic to be 
OPERABLE in MODES 1, 2, and 3. 

 
c. Actuation Logic 
 

This LCO requires four channel of actuation logic to be 
OPERABLE in MODES 1, 2, 3, and 4. 
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LCO  (continued) 
 
 d. Manual Trip 

 
This LCO requires four channels of manual trip to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
7. Diverse Manual ESF Actuation Signal 
 

The diverse manual ESF actuation interface to ESF components 
is initiated manually from switches in the MCR.  The switches for 
safety injection, containment spray, auxiliary feedwater, main 
steam isolation, and containment isolation have two positions as 
follows: normal and actuate.  When in actuate, input received 
from the network communication interface to actuate the 
components will be overridden. 
 
This LCO requires two channels of safety injection, containment 
spray, auxiliary feedwater, and one channel for each main steam 
isolation valve and one channel for containment isolation to be 
OPERABLE in MODES 1, 2, 3, and 4. 

 
 
APPLICABILITY 

 
In MODES 1, 2, 3 and 4, there is sufficient energy in the primary and 
secondary systems to warrant automatic ESF System responses to: 
 
a. Close the main steam isolation valves to preclude a positive reactivity 

addition. 
 
b. Actuate auxiliary feedwater to preclude the loss of the steam 

generators as a heat sink (in the event the normal feedwater system is 
not available). 

 
c. Actuate ESF systems to prevent or limit the release of fission product 

radioactivity to the environment by isolating containment and limiting 
the containment pressure from exceeding the containment design 
pressure during a design basis LOCA or MSLB. 

 
d. Actuate ESF systems to ensure sufficient borated inventory to permit 

adequate core cooling and reactivity control during a design basis 
LOCA or MSLB accident. 
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APPLICABILITY  (continued) 
 
 In MODES 5 and 6, automatic actuation of these Functions is not required 

because adequate time is available to evaluate plant conditions and 
respond by manually operating the ESF components if required. 
 
The ESFAS manual trip capability is required in MODE 4 for SIAS, CIAS, 
CSAS, MSIS and AFAS even though automatic actuation is not required.  
Because of the large number of components actuated by these 
Functions, ESFAS actuation is simplified by the use of the manual trip 
push buttons. 
 
The ESFAS logic must be OPERABLE in the same MODES as the 
automatic and manual trip.  In MODE 4, only the portion of the ESFAS 
logic responsible for the required manual trip must be OPERABLE. 
 
In MODES 5 and 6, the systems initiated by ESFAS are either 
reconfigured or disabled for shutdown cooling operation.  Accidents in 
these MODES are slow to develop and would be mitigated by manual 
operation of individual components. 
 

 
ACTIONS 

 
When the number of inoperable channels in a trip Function exceeds those 
specified in any related Condition associated with the same trip Function, 
then the plant is outside the safety analysis.  Therefore, LCO 3.0.3 
should be entered immediately, if applicable in the current MODE of 
operation. 
 
A Note has been added to the ACTIONS to clarify the application of the 
Completion Time rules.  The Conditions of this Specification may be 
entered independently for each Function.  The Completion Time for the 
inoperable channel of a Function will be tracked separately for each 
Function, starting from the time the Condition was entered for that 
Function. 
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