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WESTINGHOUSE NON-PROPRIETARY CLASS 3

AP600 Bypass Logic Implementation Description
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WESTINGHOUSE NON-PROPRIETARY CLASS 3

AP6OO Bypass Logic Implementation Description

The AP6OO protection Jogic cabinets unplementation uses 2-out-of -3 logic for the ESF power
interface, as described in WCAP-13382.

3.0 Reactor Trip Bypass Description
3.1 Reactor Trip Logic Operation

Figure 3.1 dllustrates the functional behavior of the reactor tnip logic in three tables. The top two
tables describe the logic performed in the four cabinet sets to trip the reactor trip breakers i one
division.  The bottom table deseribes how the four sets of reactor trip breakers combine to trip the
plant

The topmost table provides the trip logic associated with idividual sensor channels in a cabinet set
that are combined 1nto the ‘rip path. The cabinet set combines partial trip and bypass status from its
own associated channel sets “sith partial trip and bypass status from the sensor channels associated
with other cabinet sets. TRIP DEMAND means that conditions are met for the logic to send signals to
the division's reactor wip breakers to trip. The numbers indicate the logic condition required for a trip
to occur from the remaiming channels,

The muddie 1able shows the wip logic associated with the bypass path. The bypass path is enabled and
the trip path disabled when a global bypass request 1s made for a cabinet set. This table describes the
logic that is performed by ithe cabinet set when this global bypass ieguest is made. If no other cabinet
set 18 already m a global bypass state, and one or less cabinet sets have a trip demand, then the global
bypass request is successful and the trip path is bypassed, as indiv ated by GLOBAL BYPASS in the
tabie. Otherwise, the glabal bypass request fails and a trip dema 'd is 1ssued to that division's reactor
irip breakers. This logic prevents the plant from being placed in 70 unsafe state by having more than
one cabinet set bypassed at one time.

The botiom table describes how the reactor trip breaker sets produce a plant tnp when tripped by the
trip demand signais.'

3.2 < Reactor Trip Path Biock Diagram

Figure 3.2 15 taken directly from WCAP-13382 (figure 4.1-5) and shows the overall architecture of the
dynamic trip bus® in a single integrated protection cabinet. |

‘See figure 5.1-1 in WCAP-13382 for the breaker arrangement.
Section 4.1.6 of WCAP-13382
‘Section 3.7.2 of WCAP-13382
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Figures 3.3 and 3.4 present the Jogic implemented by these subsystems for the trip and bypass paths.
3.3 - Typical Sensor Channel Reactor Trip - Trip Path Logic

Figure 3.3 shows the 2-out-of-4 Jogic that unplements a single sensor channel reactor trip function,
such as pressunizer level, in one cabinet set of the mtegrated protection cabinets. |

| ‘Section 3.7.3 of WCAP-13382
“Section 4.1.2 of WCAP-13382
"Section 4.1.5 of WCAP-13382
“Section 4.1.4 of WCAP-13382
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34 - Global Bypass - Bypass Path Logic

Figure 3.4 shows the logic for the global bypass path. |
]
I
a

]I.I

3.5 - Logic Performed by a Typical Trip Path DLU Circuit

Figure 3.5 shows the logic implemented by a standard trip path DLU" in greater detail. |
|
|
|
|
| *Section 3.7.3 of WCAP-13382
]
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. 1.6 - Logic Performed by Specialized DLU Circuits ’
l
'i Figure 3.6 shows the logic implemented by a DLU circuit board tha, implements the four specialized
DLU functions shown in the preceding figures. |
| ;
=
|
|
I
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TOTAL CABINET SETS
IN GLOBAL BYPASS

SENSOR CHANNELS IN BYPASS
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APE00 Bypass Logic Implementation Description

SENSOR CHANNELS (PARTIAL) TRIPPED

0 1 2 3 4
0 /4 173 ognmao DE.'Z‘&:, oé&fm
1 2R Ve ogﬂao oe’ﬂ‘&o
2 112 DEMAND | DENUND
3| oemano DEMAND TRIP PATH LOGIC
4 DJSA‘?«D
CABINET SETS WITH TRIP DEMAND
0 1 2 3
GLOBAL GLOBAL TRIP TRIP
1 BYPASS BYPASS DEMAND DEMAND
TRIP TRIP TRIP
2 | DEMAND DEMAND DEMAND
TRIP TRIP
3 | DpEMAND DEMAND
4 TRIP
DEMAND BYPASS PATH LOGIC
STATE OF CABINET AFTER
GLOBAL BYPASS REQUEST
CABINET LEVEL LOGIC

OTHER CABINET SETS —=

REACTOR TRIP BREAKER SETS TRIPPED - ALL DIVISIONS

0 1 2 3 B s
o 18 TRIPPED TRIPPED TRIPPED
REACTOR TRIP BREAKER LOGIC
Figure 3.1 - REACTOR TRIP LOGIC OPERATION GW-J1R-006
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FIGURE 3.2 IS PROPRIETARY

Figure 3.2 - REACTOR TR!P PATH BLOCK CIAGRAM
{Figure 4.1-5 ot WCAP-13382)
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FIGURE 3.3 IS PROPRIETARY

L= Figure 3.3 - TYPICAL SENSOR CHANNEL REACTOR TRIP - TRIP PATH LOGIC =
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FIGURE 3.4 IS PROPRIETARY
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| » Figure 3.4 - GLOBAL BYPASS - BYPASS PATH LOGIC B
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FIGURE 3.5 IS PROPRIETARY

Figure 3.5 - LOGIC PERFORMED BY A TYPICAL TRIP PATH DLU CIRCUIT
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