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Figure 7.3-2—SIS Actuation
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Figure 7.3-3—EFWS Actuation
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Figure 7.3-4—EFWS SG Level Control and Pump Flow Protection
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Figure 7.3-5—EFWS Isolation
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Figure 7.3-6—EFWS Actuators (Div. 1&2)
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Figure 7.3-7—EFWS Actuators (Div. 3&4)
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Same as Division 1
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Figure 7.3-8—Partial Cooldown Actuation

Same as Division 1
Same as Division 1

ErR

Manual
Partial
Cooldown
Interface

Page 7.3-67

REV 003
EPR3320 T2

Division 4

Division 3

Revision 4

Division 2

(Figure 7.2-24)
Div. 1
RT Initiated
AR 4

2 out of 4

(Figure 7.2-33)

Permissive P14
validated

Partial
Cooldown

Interface
A

Manual

Y
Partial
Cooldown
Finished

Division 1

(Figure 7.3-2)
SIS Actuation

Partial
Cooldown
Sliding Setpoint
A\ 4
MIN

)

A 4
Partial
Cooldown
Actuation

Tier 2



N U.S. EPR FINAL SAFETY ANALYSIS REPORT

Figure 7.3-9—MSRT Setpoint Formation
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Figure 7.3-10—MSRIV Opening (Div. 1&2)
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EPR

Figure 7.3-11—MSRIV Opening (Div. 3&4)
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Figure 7.3-12—MSRCYV Control
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Figure 7.3-13—MSRT Isolation
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MSRIV 1 PIL V1 MSRIV 2 PIL V1 MSRIV 3 PIL V1 MSRIV 4 PIL V1 MSRIV1PILV2 ~ MSRIV2PILV2 MSRIV3PILV2 ~ MSRIV4PILV2 MSRIV1PILV3 MSRIV2PILV3 MSRIV3PILV3 MSRIV4PILV3 MSRIV1PILV4 MSRIV2PILV4 MSRIV3PILV4 MSRIV 4 PIL V4
MSRCV 1 MSRCV 2 MSRCV 3 MSRCV 4
Division 1 Division 2 Division 3 Division 4
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Figure 7.3-14—Main Steam Isolation (Div. 1&2)
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(Figure 7.2-18) (Figure 7.2-19)
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! A A eonton (Figure 7.3-25) (Figure 7.3-25) | | Y Y ot (Figure 7.3-25) (Figure 7.3-25) |
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! \ Ly A |
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| vy Ol \ A / !
| (Figure 7.3-25) S (Figure 7.3-25) | | (Figure 7.3-25) S (Figure 7.3-25) |
| SG2 SG4 | | SG1 SG3
| isolation isolation | | isolation isolation :
| | |
|
| L BN L |
| | | |
I Lo I
| | | |
| | |
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I Lo I
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Open MSIV2 FST CLS PIL 1 Open MSIV4 FST CLS PIL 1 Open MSIV1 FST CLS PIL 1 Close Train 1 BYP |-V Open MSIV3 FST CLS PIL 1 Close Train 3 BYP C-V Open MSIV1 FST CLS PIL 2 Open MSIV3 FST CLS PIL 2 Open MSIV2 FST CLS PIL 2 Close Train 2 BYP |-V Open MSIV4 FST CLS PIL 2 Close Train 4 BYP C-V
Open MSIV4 EX PIL 1 Open MSIV1 EX PIL 1 Close Train 1 Upstream D-V Close Train 3 D-V Open MSIV3 EX PIL 2 Open MSIV2 EX PIL 2 Close Train 2 Upstream D-V Close Train 4 D-V
Close Train 4 Downstream D-V Close Train 3 Downstream D-V
Division 1 Division 2
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Figure 7.3-15—Main Steam Isolation (Div. 3&4)
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>>
L L
| Y | Y |
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Division 3 Division 4
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Figure 7.3-16—MFWS Isolation - Full Load
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Division 1 Division 2 Division 3 Division 4
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Figure 7.3-17—MFWS Isolation - SSS
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Note 1: The condition to be detected is REV 003
EPR3365 T2

a SG pressure drop > Max 2p. This is
implemented with a variable "Min"
setpoint that decreases in a rate-limited
manner.
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Figure 7.3-18—MFW Actuators (Div. 1&2)
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Close MFW1 FLD C-V Close MFW1 |-V Close MFW3 FLD FST CLS PIL1 Close MFW3 LLD I-V Close MFW2 FLD C-V Close MFW2 |-V Close MFW4 FLD FST CLS PIL1 Close MFW4 LLD I-V
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Open MFW1 FLD EX PIL2 Close MFW1 VLLD C-V Open MFW2 FLD EX PIL2 Close MFW2 VLLD C-V
Division 1 Division 2
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Figure 7.3-19—MFW Actuators (Div. 3&4)
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Open MFW3 FLD EX PIL2 Close MFW3 VLLD C-V Open MFW4 FLD EX PIL2 Close MFW4 VLLD C-V
Division 3 Division 4
EPR3375 T2

Tier 2 Revision 4 Page 7.3-78



U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Figure 7.3-20—Containment Isolation
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K e e - S ] e e e
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PZR
LEVEL NR
1

Figure 7.3-21—CVCS Charging Isolation

PZR PZR
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_____________ F—————t———==-
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| | |
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& & cves &
cves A

Isolation 1
A

___________________________ | Y [ |
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Division 1 Division 2 Division 3 Division 4 -
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Figure 7.3-22—CVCS Isolation for Anti-Dilution

Ccves Ccves CvCs CVCs
Boron Charging Line Boron Charging Line Boron Charging Line Boron Charging Line
COLDLEG1 Concentration Flow COLDLEG2 Concentration Flow COLDLEG3 Concentration Flow COLDLEG4 Concentration Flow
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I —_— 1 1 " I
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| A mass | | | | | | |
| Calculation L 4 N W Same as Division 1 [ Same as Division 1 B Same as Division 1 |
of variable + ; | | | | | | |
: setpoint Yy Yy | | | | | | |
Calculation of reactor Calculation of | | | | | | |
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I | I |
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I ! | I
I ! | I
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| (Figure 7.2-34) (Figure 7.2-30) | | |
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I ! I I
I | I |
I ! | I
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| R & & A | | |
| L& ] [ | [
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I AAAA | I |
I OR : I I
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e h-———————————— | b e e |
v 1
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Division 1 Division 2 Division 3 Division 4
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Figure 7.3-23—EDG Actuation

Div. 1- 6.9kV Div. 1- 6.9kV Div. 1- 6.9kV Div. 2- 6.9kV Div. 2- 6.9kV Div. 2- 6.9kV Div. 3- 6.9kV Div. 3- 6.9kV Div. 3- 6.9kV Div. 4- 6.9kV Div. 4- 6.9kV Div. 4- 6.9kV
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I | | | I I I |
| | | I I | I I
[ | | I [ I [ I
[ Yy | I ! [ [ | [
[ OR | | : [ : [ :
| | | |
| R | | [ | [ | [
[ | | I [ I [ I
[ | I : | : | :
[ | | |
[
| ég ] ] ] |
| o | | [ | | | |
[ | | I [ I [ I
[ \ + | I I [ I | I
[ | | l [ l [ l
I | | | I | I |
I | | I I | I I
. . .
Start EDG 1 Start EDG 2 Start EDG 3 Start EDG 4
Division 1 Division 2 Division 3 Division 4
REV 003
EPR3395 T2
Tier 2 Revision 4 Page 7.3-82



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

HOTLEG1
Pressure NR

r-——q---—-—-——-—-——-—-—-—-—-—-—-————-

Figure 7.3-24—PSRYV Opening (Brittle Fracture Protection)

HOTLEG2
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Same as Division 1
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Pressure NR

Same as Division 1

HOTLEG4
Pressure NR

Same as Division 1

(Figure 7.2-36)
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Figure 7.3-25—SG Isolation (Div. 1&2)
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|
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Figure 7.3-26—SG Isolation (Div. 3&4)
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min__| Min 1p min

Min 1p

1 out of 2

Figure 7.3-27—RCP Trip

RCP2 RCP2
dP dP
[ 2]

Same as Division 1
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(Figure 7.3-2)
SIS actuation

(Figure 7.3-20)
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|
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|
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Figure 7.3-28—MCR Air Conditioning System Isolation and Filtering

Train 4 MCR Train 1 MCR Train 4 MCR Train 1 MCR
Intake Activity Intake Activity Intake Activity Intake Activity
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e e I Il 1
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Figure 7.3-29—Turbine Trip on Reactor Trip Initiation
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Containment
Service
Compartment
Press NR
11

[O]

Equipment Room/
Containment Service
Compartment Room

dP Sensor
M [2]

Equipment Room/
Containment Service
Compartment Room

dP Sensor

[O]

Manual
HMD Open

Figure 7.3-30—Hydrogen Mixing Dampers Opening.

Containment Equipment Room/ Equipment

Room/

Service Containment Service Containment Service
Compartment ~ Compartment Room Compartment Room
Press NR dP Sensor dP Sensor
[2] [3] [4]

Same as Division 1

Containment

Equipment Room/ Equipment Room/

Service Containment Service ~ Containment Service
Compartment  compartment Room  Compartment Room
Press NR dP Sensor dP Sensor
[3] [5] [6]

Same as Division 1

Containment
Service
Compartment
Press NR
[41

r——1

Containment Service
Compartment Room

Equipment Room/ Equipment Room/
Containment Service
Compartment Room
dP Sensor dP Sensor

7] 18]

Same as Division 1

2 outof 8
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R

Open HMD1
Open HMD2

Division 1

Same as Division 1

Open HMD3
Open HMD4

Division 2

Same as Division 1

Open HMD5
Open HMD6
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Same as Division 1

Open HMD7
Open HMD8

Division 4
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Figure 7.3-31—AVS Accident Filtration Train Heater Control

Heater Fan Isolation Isolation Heater Fan Isolation Isolation
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Division 1 Division 4

EPR3476 T2

Tier 2 Revision 4 Page 7.3-90



U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Figure 7.3-32—AVS Accident Train Switchover

FILTER BANK FILTER BANK
POST HEATER POST HEATER ISOLATION INLET ISOLATION OUTLET
DIFFERENTIAL TEMP TEMP DAMPER DAMPER EXHAUST FAN
PRESS 1] 2] PRESS PRESS OPENED OPENED RUNNING
O] O] O] O] O] [O]

> Max2p > Max1p > Max2p —D_ < Min2p —D_ < Min1p
max max max min min

Containment Isolation
Signal
Figure 7.3-20

YVYYYVYY I_&J

A\ 4 v
Open Filter Bank Isolation Inlet Damper Train 1 Start Exhaust Fan Train 1

v
Close Filter Bank Isolation Inlet Damper Train 4
Close Filter Bank Isolation Outlet Damper Train 4
Stop Exhaust Fan Train 4 v
Electric Heater Train 4 Off v

Open Filter Bank Isolation Outlet Damper Train 1 Electric Heater Train 1 On
iviai The same logic switchover is implemented for Train 4 to 1 L.
Division 1 9 P Division 4 EPR3478 T2

Tier 2 Revision 4 Page 7.3-91



U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Figure 7.3-33—CCWS Common 1.b Automatic Backup Switchover of Train 1 to Train 2 and Train 2 to 1

Train 1 Pump Train 2 Pump
Train 1 Loss Discharge Train 1 Train 2 Loss Discharge Train 2
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| |
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I I e e ) [
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Close Train 1 Common 1.b
Supply & Return Switchover
Valves

Open Train 1 LHSI
Heat Exchanger
Isolation Valve

Division 1

Open Train 1 Common 1.b Supply
& Return Switchover Valves

Start CCW Train 1 Pump

Start ESW Train 1 Pump

Open Train 2 Common 1.b Supply
& Return Switchover Valves

Start CCW Train 2 Pump

Start ESW Train 2 Pump

Logic shown for Divisions 1 and 2.
The same logic is implemented between Divisions 3 and 4 with respect to Common 2b.

Open Train 2 LHSI
Heat Exchanger
Isolation Valve

Division 2

Close Train 2 Common 1.b
Supply & Return Switchover
Valves

EPR3480 T2

Tier 2
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Train 1 Heat Exchanger Train 1 Heat
Exchanger
TEMP TEMP TEMP Bypass Valve

) [2] 131

(O] (O]

Figure 7.3-34—CCWS Emergency Temperature Control
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Figure 7.3-35—CCWS Emergency Leak Detection

Common 1.b Non-

Train 1 Surge Tank Train 1 Surge Tank CCWS Common 1.b CCWS Common 1.b Common 1.b Non-
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Enable Switchover Sequence Close Common 1.b NAB Non-Safety Users Supply Isolation Valve Close Common 1 Supply Outer RB Isolation Valve

Close Common 1.b NAB Non-Safety Users Return Isolation Valve Close Common 1 Return Inner RB Isolation Valve

Close Train 1 Common 1.b Supply Switchover Valve
—— P Close Train 1 Common 1.b Return Switchover Valve

Close Train 1 Common 1.a Return Switchover Valve

Close Train 1 Common 1.a Supply Switchover Valve

» Disable Switchover Sequence Division 1
The same logic is implemented for Divisions 2,3,& 4 EPR3484 T2
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EPR

Figure 7.3-36—CCWS Emergency Leak Detection - Switchover Valves Leakage or Failure

Surge Tank 1 Surge Tank 1 Surge Tank 2 Surge Tank 2
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Close Train 1 Common 1.b Supply Switchover Valve Close Train 2 Common 1.b Supply Switchover Valve
Close Train 1 Common 1.b Return Switchover Valve Close Train 2 Common 1.b Return Switchover Valve

Division 1 Division 2 EPR3490 T2
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Figure 7.3-37—SCWS Condenser Supply Water Flow Control
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Outside Air

TEMP
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A 4

A 4
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max min

Open Outside Damper
Open Exhaust Damper v

Close Outside Damper
Close Exhaust Damper

Division 1

v

Open Supply Damper
Open Exhaust Damper v
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Close Supply Damper
Close Exhaust Damper

Figure 7.3-38—ESWPBVS ESWS Pump Rooms Temperature Control
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EPR3498 T2
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Figure 7.3-39—FBVS Safety-Related Rooms Heater Control
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Figure 7.3-40—FBVS EBS / FPCS Pump Rooms Heat Removal
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Figure 7.3-41—FPCPS Pump Trip on Low SFP Level
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Figure 7.3-42—CRACS lodine Filtration Train Heater Control
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Figure 7.3-43—CRACS Heater Control for Outside Inlet Air
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Figure 7.3-44—CRACS Pressure Control

MCR & Reference Room
MCR & Reference Room DIFE PRESS

DIFF PRESS

[©] [e]

Setpoint
Same as Division 1

Pl

Close | Open

________ -—_——_ |- —-—- - - — =4

Close Open Close Open

Control Damper

Control Damper

Division 1 Division 4

EPR3512 T2

Tier 2 Revision 4 Page 7.3-103



U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Figure 7.3-45—CRACS Cooler Temperature Control
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Figure 7.3-46—SBVS SIS / RHRS Pump Rooms Heat Removal
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Figure 7.3-47—SBVS CCWS / EFWS Valve Rooms Heat Removal
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Figure 7.3-48—SBVSE Supply and Recirculation-Exhaust Air Flow Control
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Figure 7.3-49—SBVSE Supply Fan Safe Shut-Off
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Figure 7.3-50—SBVSE Recirculation Fan Safe Shut-Off
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Figure 7.3-51—SBVSE Exhaust Fan Safe Shut-Off

Exhaust Damper Position
CLOSED

Same as Division 1

Stop Exhaust Fan

Division 4

Exhaust Damper Position
CLOSED

Same as Division 1

Stop Exhaust Fan

Division 3

Exhaust Damper Position
CLOSED

Same as Division 1

Stop Exhaust Fan

Division 2

Exhaust Damper Position
CLOSED

v

Stop Exhaust Fan

Division 1

EPR3528 T2

Page 7.3-110

Revision 4

Tier 2



U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Figure 7.3-52—SBVSE Supply Air Temperature Heater Control
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Figure 7.3-53—SBVSE Freeze Protection
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Figure 7.3-54—SBVSE Supply Air Temperature Control for Supply Air Cooling
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Figure 7.3-56—SBVSE Battery Room Heater Control

Supply Air Supply Air
Supply Air Downstream of Supply Air Downstream Battery Room Supply Air Downstream Battery Room  Supply Air Downstream Downstream Battery Room Downstream
Heaters Battery Room Battery Room of Heaters TEMP of Heaters TEMP of Heaters Battery Room  of Heaters TEMP of Heaters
FLOW TEMP TEMP FLOW FLOW FLOW TEMP FLOW FLOW
——— - == —————— - ———— = i A oo Fr~——~————=———-— E———" |————————————= i —————— i —————— |
| B . ! | o I |
| < I ' [ : | |
: \ 4 : | A A 4 : | | | |
| | | |
) - I
: —H_ <Min1p —I:I— < Min1p > Max1p <Min1p : I —D_<M|n1p J:I— > Max1p —I:I_ <Min1p: I | I |
| min | | in ax min | | | | |
' ] | ! r] ! [
I I | I I
' I [ | | :
' [ I I
I I | I I
! . [ | o |
' I [ | | |
' [ I I
I I | I I
' I [ | | |
' [ I I
I I | I I
| | | | I | I I
' I [ | | |
' [ I I
I I | I I
! I ! | | |
' [ I I
I I | I I
| | | ! I | I I
! I ' [ | |
' [ I I
I I I I
I I | ' | : | |
: : | : [ Same as Division 2 | [ Same as Division 1 |
| | | |
| [ | | I ! I I
' [ I I
I I | I I
! I ! | | |
' [ I I
I I | I I
' L ! ! o |
! I ' [ | |
' [ I I
I I | I I
' I [ | | |
' [ I I
I I I I
' [ I I
| | | | |
| I | I | | | |
! y Y \ A 4 W v : | o |
: OR OR : : OR | : | : I
I
| [ | | I ! I I
' [ I I
I I | I I
! I ! | | |
' [ I I
I I | I I
I I | | | | | |
! I ' | | |
' [ I I
I I | I I
I | | ' | | | |
' e e M Y ] o ___ ol __ ol
v v \ 4 v v v I l l I 1 I
on Off On off On Off On off On Off On off
Battery Room Heater Battery Room Heater Battery Room Heater Battery Room Heater Battery Room Heater Battery Room Heater
Division 1 Division 2 Division 3 Division 4
EPR3538 T2

Tier 2 Revision 4 Page 7.3-115



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Supply Air to Battery Supply Air to Battery

Figure 7.3-57—SBVSE Battery Room Supply Air Temperature Control
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Figure 7.3-58—SBVSE EFWS Pump Room Heat Removal

Pump Room Pump Room Pump Room Pump Room Pump Room Pump Room
Pump Room Pump Room TEMP TEMP TEMP TEMP TEMP TEMP
TEMP TEMP 1 2] [1] [2] [1] [2]
11 [2]
r----T—-———-----------f-—-—--—-—-—-—=-"—"—"—"—"—"—"—-"—-"—-"—-"—- L [ e N r—-———~""~"~""~""~""~""~>""~>"™"™"™"™"™"™"™7

A 4 A

—I:I_ < Min1p ﬂ— > Max1p > Max1p

min max

OR||OR

! |
|

|
|

|
|

[
|

[
|

|
|

[
|

|
|

[
|

[
|

|
|

[
|

|
|

[
|

|
|

|
|

[
|

|
|

[
|

[
|

|
|

[
|

|
! [
| Same as Division 1 Same as Division 1 [
|

[
|

|
|

[
|

[
|

|
|

[
|

|
|

[
|

|
|

|
|

[
|

|
|

[
|

|
|

|
|

|
|

|
|

[
|

[
|

|
|

[
|

|
|

[
! |
|

e e ——

|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Same as Division 1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|

L - - |- - - __ R ol e
I ‘ IR P b
Off On Off On Off On Off On
EFWS Pump Room EFWS Pump Room EFWS Pump Room EFWS Pump Room
Recirculation Cooler Fan Recirculation Cooler Fan Recirculation Cooler Fan Recirculation Cooler Fan
Division 1 Division 2 Division 3 Division 4

EPR3542 T2

Tier 2 Revision 4 Page 7.3-117



U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Figure 7.3-59—SBVSE CCWS Pump Room Heat Removal
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Figure 7.3-60—SIS / RHRS Automatic RHRS Flow Rate Control
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Figure 7.3-62—lsolation of FBVS on Containment Isolation
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