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Figure 7.6-1—CCWS Switchover Valves Interlock

Train1 Train1 Train1 Train1 Train1 Train1 Train1 Train 1 Train2 Train2 Train2 Train2 Train2 Train2 Train2 Train 2
Comla Comla Comla Comila Comib Com1lb Comib Comib Comla Comla Comla Comila Comib Com1lb Com1b Comib
Supply  Supply Return Return Supply Supply Return Return Supply  Supply Return Return Supply Supply Return Return
Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed Closed

[ [2] [ [2] [ [2] Q) [2] 11 [2] 1 [2] ] [2] ] [2]

Train 2 Train 2 Train 3 Train 3 Train 4 Train 1 Train 1 Train 3 Train 4 Train 4
Com1.a Open Com1.b Open Com2.a Open Com2.b Open Com2.b Open Com1.a Open Com1.b Open Com2.b Open Com2.a Open Com2.b Open
(Div 2) (Div 2) (Div 3) (Div 3) (Div 4) (Div 1) (Div 1) (Div 3) (Div 4) (Div 4)
\ \
Train 1 Train 1 Train 2 Train 2
Com1.a Open Com1.b Open |« Com1.a Open Com1.b Open |«
(Div2,38&4) (Div2,38&4) (Div1,3,&4) (Div1,384)
- - 4|y || ___ |
\ \ \) \) \) \
- Open Train 2 - Open Train 1 - OP?” Train 4 - Open Train 2 - Open Train 1 - Open Train 3
Pilot Valve 006A Pilot Valve 006A Pilot Valve 006A Pilot Valve 032A Pilot Valve 0068 Pilot Valve 0328
- Open Train 2 - Open Train 1 - OP‘?” Train 4 - Open Train 2 - Open Train 1 - Open Train 3
Pilot Valve 010A Pilot Valve 010A Pilot Valve 010A Pilot Valve 033A Pilot Valve 0108 Pilot Valve 0338
\ \/ Y \ A J  J
- Open Train 1 - Open Train 4 - Open Train 3 - Open Train 2 - Open Train 4 - Open Train 3
Pilot Valve 032A Pilot Valve 0328 Pilot Valve 006A Pilot Valve 0068 Pilot Valve 0068 Pilot Valve 0068
- Open Train 1 - Open Train 4 - Open Train 3 - Open Train 2 - Open Train 4 - Open Train 3
Pilot Valve 033A Pilot Valve 0338 Pilot Valve 010A Pilot Valve 0108 Pilot Valve 010B Pilot Valve 010B
Division 1 Division 2

Logic shown for Divisions 1 and 2.
The same logic is implemented between Divisions 3 and 4 with respect to Common 2a and Common 2b.
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Com2b Com2b Comz2b
Return Return Supply
Inner CIV Inner CIV Inner CIV
Closed [1] Closed [2] Closed [1]

Com2b

Supply
Inner CIV
Closed [2]

Figure 7.6-2—CCWS RCP Thermal Barrier Containment Isolation Valves Interlock

Com1b Com1b Com1b Com1b

Return Return Supply Outer Supply Outer
Outer CIV Outer CIV Clv CIv
Closed [1] Closed [2] Closed [1] Closed [2]

Com1b Com1b Com1b Com1b
Return Return Supply Supply
Inner CIV Inner CIV Inner CIV Inner CIV
Closed [1] Closed [2] Closed [1] Closed [2]

Com2b
Return
Outer CIV
Closed [1]

Com2b Com2b Com2b
Return Supply Supply
Outer CIV Outer CIV Outer CIV
Closed [2] Closed [1] Closed [2]

Close Com 1b Return Outer CIV
Close Com 1b Supply Outer CIV

Division 1

OR

Close Com 2b Return Outer CIV
Close Com 2b Supply Outer CIV

Division 2

OR

Close Com 2b Return Inner CIV
Close Com 2b Supply Inner CIV

Division 3

Close Com 1b Return Inner CIV
Close Com 1b Supply Inner CIV

Division 4

REV 005
EPR3430 T2

Tier 2

Page 7.6-16



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Train 1 RHR
1 RCPB
Isolation Valve
Closed

Train 1 RHR
Outside
Containment
Isolation Valve
Closed

Figure 7.6-3—MHSI Large Miniflow Valves Interlock Between P14 and P17 Permissives

Train 1 LHSI
Hot Leg
Injection

Isolation Valve
Closed

Train 2 RHR Train 2 LHSI
Train2RHR  Train 1 RHR Outside Train 2 LHSI Hot Leg
19 RCPB 2" RCPB Containment Suction Injection
Isolation Valve Isolation Valve Isolation Valve Isolation Valve Isolation Valve
Closed Closed Closed Closed Closed

B O S S

Train 3 RHR Train 3 LHSI
Train3RHR  Train 4 RHR Outside Train 3 LHSI Hot Leg
19 RCPB 2" RCPB Containment Suction Injection
Isolation Valve Isolation Valve Isolation Valve Isolation Valve Isolation Valve
Closed Closed Closed Closed Closed

S S

Train 4 RHR Train 4 LHSI
Train4 RHR  Train 3 RHR Outside Train 4 LHSI Hot Leg
19 RCPB 2" RCPB Containment Suction Injection
Isolation Valve Isolation Valve Isolation Valve Isolation Valve Isolation Valve
Closed Closed Closed Closed Closed

FAN S S
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O

3| 1outof2| [Zoutof3 ]!

(Figure 7.2-33)
Permissive
P14
Validated

A

(Figure 7.2-36)
Permissive
P17
Validated

Open Train 1 MHSI
Large Miniflow Valves

Division 1

Same as Division 1

Open Train 2 MHSI
Large Miniflow Valves

Division 2

Same as Division 1

Open Train 3 MHSI
Large Miniflow Valves

Division 3

r T |
| | | |
: Same as Division 1 : Same as Division 1 : Same as Division 1 :
I I | |
—_—— — —— = _|. _______________ e e —— — — —_—r e e T e —— ——— =
i i -
-— » »-
i i -
% 5 -
L L -
i i i -
i i -
—i i -
i i i -
i i i -
i i i -
L 5 i -
L L L .
i il
i i—i
i i i
i
I! I! i
I O N I l___L YYVYVVYVYVVYYVYVVVYVYVYVYVYVY __ _Y_YYYY_YYYVYY _VYVVYV _VVVYVYY I _VYVY _VYVYY _VYVYY

Same as Division 1

Open Train 4 MHSI
Large Miniflow Valves

Division 4
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Figure 7.6-4—IRWSTS Boundary Isolation for Preserving IRWST Water Inventory Interlock

IWRST Water IWRST Water IWRST Water IWRST Water
LEVEL LEVEL LEVEL LEVEL
—————————————————————————————— - - - - = - - - == - - - -~ e |
: ! | | | | | |
| ! | ' | ! | !
| I | I | I | |
| Jis | | | ! U | oo
I min_| Min2p : |  Same as Division 1 : : Same as Division 1 : : Same as Division 1 :
: ! | ' | ! | '
! ! | ' ! ! | !
! ! | ' ! ! | !
) E ' L — l, ________ | b e e I b e e — |
»
| * w
-
—
N A J -

r———q-1-|-—-—-—- | I 1

| \ 4 | | |

I 2outof4 | | :

: | : '

I

| | | l

| | | l

| | | :

: | : Same as Division 1 |

| : | !

| | | l

| | | l

| | | l

| | | l

| | | l

| | | l

L J e —— - !

) v
CLOSE CLOSE
-IRWST Isolation Valve for CVCS -IRWST Isolation Valve for CVCS
-IRWST Isolation Valve for SAHRS -IRWST Isolation Valve for SAHRS
Division 1 Division 2 Division 3 Division 4
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EPR

Figure 7.6-5—SCWS Train 1 to Train 2 Switchover on Train 1 Loss of Pump / Loss of Chiller / SCWS Chiller Evaporator Water Flow Control / LOOP
Re-Start Failure Interlock

Train 1 Cross-Tie Valves Train 2 Cross-Tie Valves
Train 1 Chiller Train 1 Chiller Position Position Train 2 Circulating Train 2 Circulating Train 2 Chiller
Evaporator Outlet Evaporator OPEN OPEN Pump 1 Pump 2 Evaporator
TEMP FLOW [1] [2] 1 [2] RUNNING RUNNING Evaporator AP Measurement FLOW
O] O] [O] [O] [O] [O]

Train 1 LOOP
Restart Failure

t 0
J:I_ > Max2p < Min2p — t —D_ >Min1p
min n
q
- -
- - y v
YVYyYy Pl
OR &_—I
Open Close
Train 2 Chiller
Black Box Standby
Mode
A YVYyYyvyYyY
| : |
v ' '
Start Train 2 Start Train 2 Close Open Start Train 2 Chiller
Circulating Pump 1 Circulating Pump 2
Bypass Valve Train 2
Division 1 Division 2
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Train 1 Chiller
Evaporator
FLOW

>Min1p
min

Start Train 1 Chiller

Figure 7.6-6—SCWS Train 2 to Train 1 Switchover on Train 2 Loss of Pump / Loss of Chiller / Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow
Control / LOOP Re-Start Failure Interlock

Train 1 Circulating Train 1 Circulating
Pump 2
RUNNING

Pump 1
RUNNING

0

—k

Start Train 1
Circulating Pump 2

|_O| t  Setpoint f ]

Evaporator AP Measurement

PI

Open Close

Close Open

Bypass Valve Train 1

Division 1

Train 1 Cross-Tie Valves
Position
OPEN

1] [2]

[0] [e]

Train 2 Cross-Tie Valves
Position
OPEN
1 [2]

[0] [0]

Train 2 Chiller
Evaporator
FLOW

< Min2p
min

Train 2 Chiller
Evaporator Outlet
TEMP

Train 2 LOOP
Restart Failure

> Max2p
max

Train 1 Chiller
Black Box Standby
Mode

*—::I<—9°<

»

Start Train 1
Circulating Pump 1

Division 2
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Figure 7.6-7—SCWS Train 3 to Train 4 Switchover on Train 3 Loss of Pump / Loss of Chiller / Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow

Train 3 Chiller
Evaporator Outlet
TEMP

g Maxzp
max

Train 3 LOOP
Restart Failure

Train 3 Chiller
Evaporator
FLOW

—D_ < Min2p

Train 3 Cross-Tie Valves

1

[O]

Position
OPEN

[2]

[O]

Control / LOOP Re-Start Failure Interlock

Train 4 Cross-Tie Valves
Position
OPEN
[ [2]

[0] [0]

Division 3

b Ol [

- -
- -
Train 4 Chiller
Black Box Standby
Mode
r v Y

r

Start Train 4
Circulating Pump 1

Train 4 Circulating Train 4 Circulating
Pump 1 Pump 2
RUNNING RUNNING

Evaporator AP Measurement

PI

Open Close

Start Train 4
Circulating Pump 2

Division 4

Close Open
Bypass Valve Train 4

Train 4 Chiller
Evaporator
FLOW

—D_ >Min1p

Start Train 4 Chiller
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EPR

Figure 7.6-8—SCWS Train 4 to Train 3 Switchover on Train 4 Loss of Pump / Loss of Chiller / SCWS Chiller Evaporator Water Flow Control / LOOP
Re-Start Failure Interlock

Train 3 Cross-Tie Valves Train 4 Cross-Tie Valves
Train 3 Chiller Train 3 Circulating Train 3 Circulating Position Position Train 4 Chiller Train 4 Chiller
Evaporator Pump 1 Pump 2 OPEN OPEN Evaporator Evaporator Outlet
FLOW RUNNING RUNNING Evaporator AP Measurement [1] [2] [1] [2] FLOW TEMP

Train 4 LOOP

Restart Failure
t 0 t 0 P

—[I_ >Min1p | — | t | — | t  Setpoint | —[I_ < Min2p > Max2p
min min max
q
- -
/ v -= 2
Pl Yv\y
n 8] [or ]
Open Close
Train 3 Chiller
Black Box Standby
Mode
YVYy vVYyYY
e ]
' ! 7
Start Train 3 Chiller Start Train 3 Close Open Start Train 3
Circulating Pump 2 Circulating Pump 1
Bypass Valve Train 3
Division 3 Division 4
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EPR

Figure 7.6-9—Deleted

Figure 7.6-10—Deleted
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Train 1 LHSI Train 1 RHR
Suction 1" RCPB
Isolation Valve Isolation Valve

Closed Open Signal

\

Open
Train 1 RHR
1 RCPB
Isolation Valve

Train 1 LHSI Train 2 RHR
Suction 2" RCPB
Isolation Valve Isolation Valve

Closed Open Signal

\

Open
Train 2 RHR
2" RCPB
Isolation Valve

Division 1

Train 1 LHSI Train 2 RHR
Suction 1* RCPB
Isolation Valve Isolation Valve

Closed Open Signal

\

Open
Train 2 RHR
1 RCPB
Isolation Valve

Figure 7.6-11—RHR Isolation Valves Interlock

Train 1 LHSI Train 1 RHR
Suction 2" RCPB
Isolation Valve Isolation Valve

Closed Open Signal

\

Open
Train 1 RHR
2" RCPB
Isolation Valve

Division 2

Train 1 LHSI Train 3 RHR Train 1 LHSI Train 4 RHR
Suction 1% RCPB Suction 2" RCPB
Isolation Valve Isolation Valve Isolation Valve Isolation Valve

Closed Open Signal Closed Open Signal

\j

Open
Train 3 RHR
1* RCPB
Isolation Valve

Division 3

\

Open
Train 4 RHR
2" RCPB
Isolation Valve

Train 1 LHSI Train 4 RHR
Suction 1" RCPB
Isolation Valve Isolation Valve

Closed Open Signal

\

Open
Train 4 RHR
1 RCPB
Isolation Valve

Division 4

Train 1 LHSI Train 3 RHR
Suction 2" RCPB
Isolation Valve Isolation Valve

Closed Open Signal

\

Open
Train 3 RHR
2" RCPB
Isolation Valve
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Com2b Com2b
Return Inner  Return Inner
CIvV CIv
Closed Closed

(11 [2]

Com2b Com2b
Supply Inner  Supply Inner
CIv Clv
Closed Closed

[1] [2]

Figure 7.6-12—CCWS RCP Thermal Barrier Containment Isolation Valves Opening Interlock

Com1b Com1b
Return Outer Return Outer
CIvV CIv
Closed Closed

[ [2]

Com1b Com1b
Supply Outer Supply Outer
CIv Clv
Closed Closed

(1 [2]

Com1b Com1b
Return Inner  Return Inner
Clv CIv
Closed Closed

[11 [2]

Com1b Com1b
Supply Inner  Supply Inner
CIv Clv
Closed Closed

(11 [2]

Com2b Com2b
Supply Outer Supply Outer
CIv CIv
Closed Closed

[ [2]

Com2b Com2b
Return Outer Return Outer
Clv Clv
Closed Closed

[ [2]

: ] o : : ] & &
-
-i o
b
-
A 4 A A\ 4 A A\ 4 A\ A
OR [OoRr | [OoRr | [Oor |
L 5 . o
b —i L .
- L L L
Y A A Y A A A 4 A A 4 A 4
[oR [or | [or [or ] OR ] [oRr ] OR ] [or
y y A A A\ 4 A 4 A A

I

l

Open Com 1b Return Outer CIV
Open Com 1b Supply Outer CIV

l

Close Com 1b Return Outer CIV
Close Com 1b Supply Outer CIV

Division 1

l

Close Com 2b Return Outer CIV
Close Com 2b Supply Outer CIV

l

Open Com 2b Return Outer CIV
Open Com 2b Supply Outer CIV

Division 2

l

Close Com 2b Return Inner CIV
Close Com 2b Supply Inner CIV

l

Open Com 2b Return Inner CIV
Open Com 2b Supply Inner CIV

Division 3

l

Open Com 1b Return Inner CIV
Open Com 1b Supply Inner CIV

JL

l

Close Com 1b Return Inner CIV
Close Com 1b Supply Inner CIV

Division 4
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