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Request for Clarification of Additional Information

NRC Question

Clarification - Request for Additional Information (RAI) Question 1:

a. Did you limit your search to only safe shutdown cables? If so, please provide a list
of all cables (including non-safe shutdown and associated circuits) containing thermoplastic
materials.

ANO Response

Table 1 of the August 11, 2003, RAI response presented the results of a search for all
thermoplastic cables (i.e., search not limited to safe shutdown cables.) Therefore, no
additional list is required.

NRC Question

b. The cable and raceway numbers you provided do not give us the information
necessary for evaluating the effects of having thermoplastic cables versus thermoset
cables. Please provide a list of the equipment that is associated with the thermoplastic
cables, and whether that equipment is necessary for achieving and maintaining safe
shutdown conditions. You should specify whether the cables are power or control cables, if
the power cables are ac or dc, and the voltage of the power cables.

ANO Response

Tables 1 and 2 of the RAI response provided the list of thermoplastic cables. The cables
are instrumentation cables. None of the identified cables/components are required to
achieve safe shutdown. The listed cables are:

2M035AC - This cable is part of the Reactor Trip and ESF Response Time test circuit.

21037D and 21037E - These instrumentation cables were utilized for measuring boron
concentration in the letdown line. Note: the associated instrument (2AT-4813) is no longer
in service.

21386C1 & 21386D1 - These instrumentation cables provide conductivity measurements for
the Make-up Water tanks (2T41A & B).

RJR001 C, RJR001 D and RJR001 E - These instrumentation cables are associated with
one channel of source range excore neutron detectors. This channel of instrumentation
(Nl-1A) is not in routine use but can be placed in service after calibration.

RJR001J, RJR001K and RJR001L-These instrumentation cables are associated with one
channel of power range excore neutron detectors.
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NRC Question

c. The fire scenarios described in your response of August 11, 2003, did not specify
which cables and/or equipment are likely to suffer fire damage and did not provide us with
the effects of fire damage on equipment. Please provide us with a list of equipment and
cables that could suffer fire damage. In addition, evaluate the effects that fire damage
would have on the equipment that is associated with cables likely to sustain damage.

ANO Response

The files for safe shutdown equipment (and cables) for zones 104-S, 2040-JJ, 2091-BB and
2100-Z are contained on the enclosed compact disc. These were the four zones
referenced in the August 11, 2003, RAI that contained thermoplastic cable. In addition, the
applicable file for 99M is also included. The safe shutdown analysis assumes that the listed
components have failed in the worst case position (e.g., a normally open valve that should
remain open in order to achieve safe shutdown is assumed to fail closed.) This assumption
may require crediting manual operation of specific components to ensure (from an
analytical viewpoint) that safe shutdown can be achieved. When evaluating the feasibility
of any required manual action, a circuit analysis was performed to ascertain whether fire
damage could cause the specific spurious operation assumed to occur by the safe
shutdown analysis.

NRC Question

Clarification - RAI Question 2:

a. In order for us to review the basis for your timing estimates, please provide a copy
of Reference 23, "Entergy Nuclear Engineering Analysis Calculation EAD-NS-921015.R0,"
Revision 0.

ANO Response

Calculation NEAD-NS-92/015.RO Revision 0 is included on the enclosed CD.

NRC Question

b. On page 8 of your response to RAI Question 2, you stated that the timing for the
simulator operator actions were on pages 98-99 of your July 3, 2003, submittal
(OCAN070302). With respect to Table 32, "Summary of Selected Actions for Maintaining
Core Cooling During Simulated Fire," on page 99, and the discussion on pages 9 7-100, it is
difficult to discern which conditions, or indications in the control room are prompting the
operators to perform the manual actions (in the control room and locally) to maintain core
cooling during a fire. Please provide the time line or chronological sequence of each of the
simulated operator recovery action from the time of cue, in a graphical line format.



Attachment to
OCAN 10302
Page 3 of 5

ANO Response

The table below is an excerpt of Table 32 from the July 3, 2003, submittal and is included
for reference.

_ Selected Actions, -2?. LocationBasist. perator, I - crw1; Crew 

Req kilstsort., Cueons m.., tim frr cueto
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I~~~~~l ss o'fA 4 ,actlon .'

1 Loss of A4 bus signal CR Fault simulated Investigate A4 bus locally 8:39:39 0:02:21
2 Multiple alarms CR Fault simulated Manual Reactor trip 8:39:49 0:00:12
3 CV CV2617 EFW Pump Turbine K3 uto uto Response to Observe start /note 8:42:01 0:10:59

_Steam from SG B) I rip (Low SG level) verfill . -

4 C10 CSI-DG2 LOCK OUT, EDG2 CR revent additional Action in response toA4 8:41:38 0:01:22
______________________________ _________ damage to A4 reaker fault

5 Investigate A4 bus notes fire Local imulated fire noted oted fire - as part of 8:42:00 0:04:00
_____________________________ __________ _______________ simulation script

6 BK D1512CV2663 P7A TURB STM ire ire induced Preempted by manual trip 8:44:40 0:00:00
ADMISSION VLV POWER) OPEN _reaker failure and EFW auto start

7 Establish (dispatch) Fire Brigade MCR 7ire procedure Setup team and read 8:46:00 0:03:00
_______________________________ s_________ _________________ cript ______sr p

8 (CV CV2800 EFW P-78 Suction Fire Simulated failure Turn off P7B to protect 8:49:14 0:08:46
_ from CST) 0 pump
9 09 HS2805 STOP, EFWN PUMP Local Represents manual Introduced Into simulation 8:55:00 0:02:00

7B, HS-2805 TRUE _ontrol pan local call
10 ocal manual control of EFW 7A Local Back off EFW flow djust SPEED CNTR on 8:53:00 0:16:00

throttle 2620 and 2627) o prevent over fill FIN P7A, HIC-6601)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ 0__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .8 5

11 Call for site area emergency CR In procedures erify location on 9:06:00 0:02:20
eclaration of Site Area

___________________________ _________ ________________ E m ergencv
12D1512 - (CV2663 P7A turbine Local N ew attachment to Fire damage over by this

team admission valve power) revent spurious ime
OPEN from breaker room _losure

13 D5241 - (CV2667 P7A turbine Local New attachment Fire damage over by this
team admission valve power) ime

_ PEN from breaker room
14 Manual start of HPI from A3 Local estore injection Use local control 9:04:00 0:22:00

________ ump operation
15 Go to A3 and be ready to Check ocal rotect A3 safety At location ready for 9:32:00 0:02:00

equipment bus action
16 Check position of A-306 L ocal P rotect A3 safety 9:38:00 0:02:00

us

This sample timeline is based on the data from Crew 1 which did not have the revised
procedure. Therefore, items 12 and 13 are not applicable. The last column provides the
time taken to complete the action from the initial cue.

T = 0:00:00 (8:39:39) Control Room indicators indicate a loss of the green train 4160V
electrical bus (A4). An auxiliary operator is dispatched to investigate the A4 bus. The
operator reaches the scene at T = 0:02:21.

T = 0:00:10 (8:39:49) The loss of A4 causes multiple alarms in the control room. Based on
the numerous alarms a manual reactor trip is initiated at T = 0:00:22. Subsequently, all
control rods are fully inserted.
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T = 0:01:59 (8:41:38) To prevent additional damage to the A4 switchgear, the green train
emergency diesel lock-out is initiated. Operating this switch prevents the green diesel from
connecting to the A4 switchgear at T = 0:03:21.

T = 0:02:21 (8:42:00) Auxiliary operator reports fire in the A4 switchgear room.

T = 0:02:22 (8:42:01) The steam driven EFW pump (P7A) automatically starts due to low
steam generator level. Control room operator observes the start of the pump and continues
to monitor steam generator level for signs of overfill (see T = 0:13:21). Note: The electric
driven EFW pump (P7B) also starts on low steam generator level.

T = 0:05:01 (8:44:40) As a result of fire damage, power is lost to CV2663 (steam inlet to
P7A). The pre-fire plan notes that CV2663 may require manual operation (if necessary,
breaker D1512 would be opened to deenergize the circuit and the handwheel would be
utilized to open the valve). Since the low steam generator level caused the EFW system to
actuate, CV2663 opens (on EFIC) prior to power being lost to the valve (i.e. at T = 0:02:22).
Thus, no local action is required.

T = 0:06:21 (8:46:00) Fire Brigade is notified of fire and dispatched to the A4 switchgear
room.

T = 0:09:35 (8:49:14) Due to fire damage, the suction valve (CV2800) for P7B spuriously
closes.

T = 0:13:21 (8:53:00) Control Room operator observes rising steam generator level. An
operator is dispatched to manually throttle the P7A discharge valves (CV2620 and
CV2627). The valves are throttled per control room direction to maintain steam generator
level at T = 0:29:21. At this point, decay heat is being adequately removed from the reactor
via the EFW system.

T = 0:15:21 (8:55:00) Control Room operator recognizes that suction to P78 has been
impacted and turns pump off in an attempt to prevent pump damage at 0:17:21.

T = 0:24:21 (9:04:00) Control Room operator notes pressurizer level decrease. Red train
HPI pump (P36A) does not respond to remote control due to loss of control power to
switchgear. An operator is dispatched to start P36A from the A3 switchgear. Including
auxiliary lube oil pump alignment, RCS injection is initiated at T = 0:46:21.

T = 0:26:21 (9:06:00) Site area emergency is declared and announced at 0:28:41.

T = 0:52:21 (9:32:00) Operator is dispatched to A3 switchgear to monitor/control operation
of P36A. and other A3 breakers.

T = 0:58:21 (9:38:00) Breaker A306 position is verified to ensure that P36A is operating.
At this point, decay heat is being removed by the EFW system (P7A) and RCS level is
being maintained by the HPI pump (P36A).
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NRC Question

Clarification - RAI Question 5

a. Please provide all CFAST input files for all fire simulations.

ANO Response

The CFAST input files are included on the enclosed CD.
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Fire Zone: 104-S Unit:

Red Train

Flow Path: OB-QR-ACP-P012

ID: B5141A
DCD (Links): Status:
DCD (SSData): Status:

System: LVP Bus: N/A
B51 TO YI1 BREAKER ALTERNATE AC SOURCE
Component in Area? Yes

Arkansas Nuclear One

Flowpath / Train Analysis

1 Status: As Built

Green Train

Flow Path:

As Built
As Built

Page 1 of 26

Cables in Area:
RPB5141AA

Flow Path: OB-QR-ACP-P014 Flow Path:

ID: B5315
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: LVP Bus: NIA
B53 TO Y13 BREAKER TO INVERTER
Component in Area? Yes

Cables In Area:
RPB5315M.

Flow Path: OA-OR-ACP-P074 Flow Path:

ID: C539
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: RS1
CONTROL PANEL EFIC INDICATION PANEL
Component In Area? Yes

Cables in Area:
RCRS1 16A

Flow Path: OA-XR-DEP-P020 Flow Path:

ID: D15
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EED Bus: DOI
125V DC MCC
Component In Area? Yes

Cables in Area:

RPD0121A1 RPDO12IA2

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 1A-DR-DGS-S020

ID: VEFM24A
DCD (Links):
DCD (SSData):

System: HVAC Bus: MCCB51
D-G ROOM EXHAUST FAN
Component in Area? No

Unit: 1 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

Cables in Area:

PWR LOST 104-S

RPB5122B

RCB5122D

RPB5122C

RPB5122A

Flow Path: 2A-DR-DGS-S021 Flow Path:

ID: VEFM24B
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: MCCB51
D-G ROOM EXHAUST FAN
Component In Area? No

Cables in Area:
PWR LOST 104-S RCB5123D RPB5123A

RPB5123B RPB5123C

Flow Path: OA-DR-DGS-S022 Flow Path:

ID:TV7901A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: B51
DIESEL GENERATOR ROOM EXHAUST FAN DAMPER
Component in Area? No

Cables in Area:
PWR LOST 104-S

ID: TV7901B
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: B51
DIESEL GENERATOR ROOM EXHAUST FAN DAMPER
Component in Area? No

Cables in Area:
PWR LOST 104-S

Flow Path: OA-ZR-ECW-P003 Flow Path:

ID: VUC14D
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: MCCB51
SOUTH ELEC. EQUIP. ROOM UNIT COOLER
Component in Area? Yes

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 2A-QR-ICP-P072

ID: SPDS-A
DCD (Links):
DCD (SSData):

System: Bus: 2Y26

SPDS COMPUTER AND DISPLAYS
Component in Area? No

Unit: 1 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

Cables in Area:

C378A7F C378A7H

Flow Path: 0B-KR-LVP-P001 Flow Path:

ID: B51
DCD (Links):
DCD (SSData):

System: LVP Bus: LCB5
480 VOLT ESF MCC
Component In Area? Yes

Status: As Built
Status: As Built

Cables in Area:
RPB521A1
RPB521 82

RPB521DI

RPB521 D4

RPB521A2

RPB521 Cl

RPB521 D2

RPB521 B1

RPB521 C2

RPB521 D3

ID: B5145
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: NIA
B51 TO D03A BREAKER TO BATTERY CHARGER
Component In Area? Yes

Cables in Area:

RPB5145A RPB5145B RPB5145C

Flow Path: OB-KR-LVP-P002 Flow Path:

ID: B52
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: LCB5
480 VOLT ESF MCC
Component in Area? Yes

Cables In Area:
RPB532AI RPB532B1 RPB532C1

RPB532D RPB532D1

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: OA-KR-LVP-P003

Unit: 1 Status: As Built

Green Train

Flow Path:

ID: B53
DCD (Links):

DCD (SSData):

System: LVP Bus: LCB5
480 VOLT ESF MCC
Component in Area? Yes

Status: As Built
Status: As Built

ID: B5311
DCD (Links):
DCD (SSData):

System: LVP Bus: N/A
MCC B53 MAIN BREAKER
Component in Area? Yes

Status: As Built
Status: As Built

For nternal Arkansas Nuclear One use only.
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Fire Zone: 104-S Unit: 1

Red Train

Flow Path: 1A-LR-MPS-P002

ID: CV1270
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB51
RCP P32D CONTROLLED BLEEDOFF ISOLATION VALVE
Component in Area? No

Arkansas Nuclear One
Flowpath / Train Analysis

Page 5 of 26

Status: As Built

Green Train

Flow Path:

Cables in Area:

PWR LOST 104-S

RCB51131H

RCB51131 D

RPB51131B

RCB51131 G

ID: CV1271
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB51
RCP P32C CONTROLLED BLEEDOFF ISOLATION VALVE
Component in Area? No

Cables In Area:
PWR LOST 104-S RCB51132D RCB51132G

ID: CV1272
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB51
RCP P32B CONTROLLED BLEEDOFF ISOLATION VALVE
Component in Area? No

Cables in Area:

PWR LOST 104-S RCB51133D RCB51133G

RPB51133B

ID: CV1273
DCD (Links): Status: As Built
DCD (SSData): Status: As Built
System: MPS Bus: MCCB51
RCP P32A CONTROLLED BLEEDOFF ISOLATION VALVE
Component in Area? No

Cables in Area:
PWR LOST 104-S RCB51134D

RPB51134B

RCB51134G

For internal Arkansas Nudear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 1A-MR-MPS-P003

Unit: 1 Status: As Built

Green Train

Flow Path:

ID: LRS1001
DCD (Links):

DCD (SSData):

Status: As Built
Status: As Built

System: RCS Bus: C539/RS1
Pressurizer Level requires LT1001 TE1001A & C539.
Isolated at C539.
Component in Area? No

Cables In Area:
PWR LOST 104-S RJI011AB

ID: LT1001
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS1/C539
PRESSURIZER LEVEL XMTR TO SPDS-A VIA C539, NNI, &
LRS1 001'-
Component In Area? No

Cables in Area:
PWR LOST 104-S RJI011T

Flow Path: 2B-MR-MPS-P003 Flow Path:

ID: TE1001A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS1/C539
PRESSURIZER TEMPERATURE TO SPDS-A (COMP. LEVEL)
VIA C539
Component In Area? No

Cables In Area:
PWR LOST 104-S RJI011U

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: A-LR-MPS-P004

ID: CV1214
DCD (Links): St
DCD (SSData): St

System: MPS Bus: MCCB51
LETDOWN COOLER E29A DISCHARGE VAL\
Component in Area? No

Unit: 1 Status: As Built

Green Train

Flow Path:

atus: As Built
atus: As Built

BE

zB5153F
Cables in Area:

PWR LOST 104-S

RCB51 53G

RCRCB5153C

RPB5153A

ID: CV1216
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB51
LETDOWN COOLER E29B DISCHARGE VALVE
Component in Area? No

Cables In Area:
PWR LOST 104-S

RCBS5154G

RCB5154C

RPB5154A

RCB5154F

Flow Path: 1A-LR-MPS-P007 Flow Path:

ID: SV1079
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D1I
Pressurizer High Point Vent Series Isolation. Paired
withSV1077.
Component in Area? No

Cables In Area:
RCR190T

Flow Path: 2A-LR-MPS-P007 Flow Path:

ID: SV1077
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D11
Pressurizer High Point Vent Series isolation. Paired
withSV1079.
Component in Area? No

Cables in Area:
RCR190S

For intemal Arkansas Nuclear One use only.
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Fire Zone: 104-S Unit: 1 Status: As Built

Red Train

Flow Path: OB-LR-MPS-P014

ID: SV1073
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D11
Reactor High Point Vent Parallel Isolation. Paired with
SV1074.
Component in Area? No

Green Train

Flow Path:

Cables in Area:
RCRI90M

Flow Path: OB-LR-MPS-P015 Flow Path:

ID: SV1071
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D11
Reactor High Point Vent Parallel isolation paired
withSV1072.
Component In Area? No

Cables in Area:
RCR190L

Flow Path: OC-LR-MPS-P016 Flow Path:

ID: SV1083
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D11
Steam Generator E24A High Point Vent. Parallel
isolationPaired with SV1084.
Component in Area? No

Cables in Area:
RCR190P

Flow Path: OC-LR-MPS-P017 Flow Path:

ID: SV1081
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D11
Steam Generator E24A High Point Vent. Parallel
isolationPaired with SV1082.

Component In Area? No

Cables in Area:

RCRl90N

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: OD-LR-MPS-P018

ID: SVI 093
DCD (Links):
DCD (SSData):

System: RCS Bus: DII
Steam Generator E24B High Point VenL F
isolationPaired with SV1094.
Component in Area? No

Unit: I Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

Cables In Area:
RCR19OR

Flow Path: OD-LR-MPS-P019 Flow Path:

ID: SV1091
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RS Bus: D11
Steam Generator E24B High Point Vent. Parallel
isolationPaired with SV1092.
Component in Area? No

Cables In Area:

RCR190Q

Flow Path: 1A-MR-MPS-P021 Flow Path:

ID: CV1219
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB51
RCS LOOP A HIGH PRESSURE SAFETY INJECTION
ISOLATION VLV
Component In Area? No

Cables In Area:
PWR LOST 104-S RCB5151C RCB5151D
RPB5151A

Flow Path: 2A-MR-MPS-P022 Flow Path:

ID: CV1220
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB51
RCS LOOP A HP SAFETY INJECTION ISOLATION VALVE
Component in Area? No

Cables in Area:
PWR LOST 104-S RCB5152C RCB5152D

RPB5152A

For ntemal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 3A-MR-MPS-P023

ID: CV1278
DCD (Links):
DCD (SSData):

System: MPS Bus: B52
RCS Loop A High Pressure Safety Injection
Component in Area? No

Cables in Area:

RCB5213C RCB5213D

RPB5213A

Unit: 1 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

Isolation Valve

RCB5213F

Flow Path: 4A-MR-MPS-P024 Flow Path:

ID: CV1279
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: B52
RCS Loop A High Pressure Safety Injection Isolation Valve
Component In Area? No

Cables in Area:
RCB5214C RCB5214D RCB5214F

RPB5214A

Flow Path: OA-MR-MPS-P040 Flow Path:

ID: PM64A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: B57
Primary Makeup Pump PM36A Lube Oil Pump.

Component in Area? No

Cables In Area:
PWR LOST 104-S

Flow Path: OA-MC-MPS-P041 Flow Path: OA-MC-MPS-P041

ID: PM36B(C) ID: PM36B(C)

DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: MPS Bus: A3/A4 System: MPS Bus: A31A4
Primary Makeup Pump PM36B Common Power Feeder. Primary Makeup Pump PM36B Common Power Feeder.
Includes Disconnect Switch. Includes Disconnect Switch.
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:

GPA803A GPA803A

For intemal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: IA-MR-MPS-P041

ID: PM36B(R)
DCD (Links):
DCD (SSData):

System: MPS Bus: A3
Primary Makeup Pump Red Power Feed.
Switch.
Component In Area? No

Unit: Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

Includes Disconnect

RPA307A

Cables in Area:

A802B RA204B

Flow Path: Flow Path: 2A-MG-MPS-P041

ID: PM36B(G)
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: A4
Primary Makeup Pump Green Power Feed. Includes Disconnect
Switch.

Component In Area? No

Cables in Area:
A801 B GPA407A RA204A

Flow Path: 1A-MR-MPS-P062 Flow Path:

ID: CV1405
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: DHR Bus: B51
Reactor Bldg. Sump Recirculation Isolation Valve.
Component In Area? No

Cables In Area:
PWR LOST 104-S RCB51112C RCB51112D

RPB51112A

ID: CV1407
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB51
BORATED WATER TANK OUTLET VALVE
Component in Area? No

Cables in Area:

PWR LOST 104-S RCB5164C RCB5164D

RCB5164E RCB5164F RPB5164A

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: OD-DR-MVP-P012

Unit: I Status: As Built

Green Train

Flow Path:

ID: CV3806
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB52
DIESEL GEN K4A HT EXCH COOLING WATER OUTLET VLV
NC OPEN ON D-G ST
Component In Area? No

Cables in Area:
PWR LOST 104-S

RCB5231 E

RCB5231C

RPB5231A

RCB5231 D

ID: PM16A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: DG Bus: MCCB51
EMERGENCY DIESEL FUEL TRANSFER PUMP
Component in Area? No

Cables In Area:
PWR LOST 104-S RCBS5114C RPB51 14A

Flow Path: 1A-NR-NIS-POOO Flow Path:

ID: N1501
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: NIS Bus: C539/RS1
Source Range #1 Indicator fromNE501 via C539. Isolated at
C539.
Component in Area? No

Cables in Area:
PWR LOST 104-S R20BG

Flow Path: 1A-NR-NIS-P001 Flow Path:

ID: NE501
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: NIS Bus: RS1/C539
SOURCE RANGE #1 TO N1503 OR SPDS-A
Component in Area? No

Cables in Area:
PWR LOST 104-S RCR208B RJR208D1

RJR208D2 RJR208D3 RJR208E1

RJR208E2 RJR208E3 RJR208F1

RJR208F2 RJR208F3 RJR208F4

For ntemal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 1A-PC-RCS-P001

Unit: I Status: As Built

Green Train

Flow Path: 1A-PC-RCS-P001

ID: H11
DCD (Links):
DCD (SSData):

System: MVP Bus: X02
RCP PM32A FEEDER BREAKER
Component in Area? No

Cables in Area:

HiIJ

Status: As Built
Status: As Built

ID: H11
DCD (Links):
DCD (SSData):

System: MVP Bus: X02
RCP PM32A FEEDER BREAKER
Component in Area? No

Cables in Area:

H1IJ

Status: As Built
Status: As Built

ID: H22
DCD (Links):
DCD (SSData):

System: MVP Bus: X02
RCP PM32B FEEDER BREAKER
Component in Area? No

Cables in Area:
H22J

Status: As Built
Status: As Built

ID: H22
DCD (Unks):
DCD (SSData):

System: MVP Bus: X02
RCP PM32B FEEDER BREAKER
Component in Area? No

Cables In Area:
H22J

Status: As Built
Status: As Built

Flow Path: 1 B-PR-RCS-P042 Flow Path:

ID: PT1042
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS11C539
RCS LOOP A PRESSURE TO PR1042 OR SPDS-A VIA C539
Component in Area? No

Cables In Area:
PWR LOST 104-S RJP0727B

Flow Path: 1 B-PR-RCS-P043 Flow Path:

ID: PR1042
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS1/C539
RCS PRESSURE RECORDER FROM PT1042 VIA C539.
Isolated at C539.
Component In Area? No

Cables In Area:

PWR LOST 104-S RJP0727C

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: OA-SC-RHR-PO10

Unit: 1 Status: As Built

Green Train

Flow Path: OA-SC-RHR-P010

ID: CV1050
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: MCCB52

DECAY HEAT REMOVAL HEADER CCA-8-12 ISO VLV
Component in Area? No

ID: CV1 050
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: MCCB52
DECAY HEAT REMOVAL HEADER CCA-8-12 ISO VLV
Component in Area? No

Cables in Area:
PWR LOST 104-S

RCB5255G

RPB5255A

RCB5255D

RCB5255H

RPB5255B

RCB5255E

RCB5255J

RPB5255C

Cables in Area:

PWR LOST 104-S

RCB5255G

RPB5255A

RCB5255D

RCB5255H
RPB5255B

RCB5255E

RCB5255J

RPB5255C

Flow Path: OA-SR-RHR-P030 Flow Path:

ID: CV1434
DCD (Links):
DCD (SSData):

System: DHR

Component In Area? No

Cables In Area:
RCB5741 D RC

ID: CV1436
DCD (Links):
DCD (SSData):

System: DHR

Component In Area? No

Status: As Built
Status: As Built

Bus: B57

CB5741 D1

Status: As Built
Status: As Built

Bus: B57

Cables In Area:
RCB5742D RCB5742D1

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: OA-SR-RHR-P031

ID: CV1401
DCD (Links): St
DCD (SSData): St

System: DHR Bus: MCCB51

LP SAFETY INJECTION HEADER ISOLATION
Component In Area? No

Unit 1 Status: As Built

Green Train

Flow Path:

atus: As Built
atus: As Built

VLV

B51114E

B511 14B

Cables In Area:
PWR LOST 104-S

RCB51 1 14F
RPB51 1 14C

RCB51114D

RPB51 1 14A
RC

RP

ID: CV1 428
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: DHR Bus: B53
DECAY HEAT COOLER E35A OUTLET CONTROL VALVE
Component in Area? No

Cables In Area:
RCB5335C

RPB5335A

RCB5335F RCB5335G

Flow Path: OA-SR-RHR-P050 Flow Path:

ID: CV3822
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB51
DECAY HEAT COOLER E35A SW INLET VALVE
Component In Area? No

Cables In Area:
PWR LOST 104-S RCB5182C

RCB5182E RPB5182A
RCB5182D

For internal Arkansas Nudear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 2A-VR-SGS-P01 1

ID:TE1111
DCD (Links):
DCD (SSData):

System: RCS Bus: C5391RS1

RCS Loop A Hot Leg to TIl 111 or SPDS.
Component in Area? No

Cables In Area:
PWR LOST 104-S RJR196D

Unit: 1 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

ID:TI1111
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: C5391RS1
RCS Loop A Hot Leg. Requires TE 11 1 and C539. Isolated at
C539.
Component in Area? No

Cables in Area:
PWR LOST 104-S RJR196E

Flow Path: A-GR-SGS-P012 Flow Path: A-GG-SGS-P012

ID: CV2646
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: RAI
EMERGENCY FEEDWATER FROM P78 TO STEAM
GENERATOR E24A CONTROL VALVE
Component In Area? No

ID: CV2627

DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCD1S
EMERGENCY FEEDWATER FROM P7A TO STEAM
GENERATOR E24A ISOLATION VALVE
Component In Area? No

Cables in Area:
RCRA1 06AC RJI423A1 RJI423D1

Cables in Area:
PWR LOST 104-S

RCD1522E

RPD1522A2
RPD1 522A5

RCD1522C

RCD1522F

RPD1 522A3

RCD1 522D

RPD1522A1

RPD1 522A4

Flow Path: 4A-VR-SGS-P012 Flow Path:

ID:TE1117
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS1/C539
RCS LOOP A PUMP C COLD LEG TO SPDS-A VIA C539
Component in Area? No

Cables in Area:
PWR LOST 104-S RJR200D

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: IA-GR-SGS-P013

Unit: 1 Status: As Built

Green Train

Flow Path: IA-GG-SGS-P013

ID: CV2648
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: RAI
EMERGENCY FEEDWATER FROM P7B TO STEAM
GENERATOR E24B CONTROL VALVE
Component in Area? No

ID: CV2620
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCD15
EMERGENCY FEEDWATER FROM P7A TO STEAM
GENERATOR E24B ISOLATION VALVE
Component in Area? No

Cables In Area:
RCRA106AD RJ1423B1 RJ1423D2

Cables In Area:
PWR LOST 104-S

RCD1514E

RPD1514A2

RPD1514A5

RCD1514C

RCD1514F

RPD1514A3

RCD1514D

RPD1514A1

RPD1514A4

ID: CV2626
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCB63
EMERGENCY FEEDWATER FROM P7B TO STEAM
GENERATOR E24B ISOLATION VALVE
Component in Area? No

Cables In Area:
GCB6335B GPB6335A

Flow Path: 3A-VR-SGS-P013 Flow Path:

ID: TE1012
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: RS1
RCS LOOP A HOT LEG TO BUF. A2-3-1 OR Xl
Component in Area? No

Cables In Area:
RJR009L

Flow Path: 3A-GR-SGS-P014 Flow Path:

ID: CV2869
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCB51
EFW FLOW TEST ISOLATION FOR P7B
Component in Area? No

Cables in Area:

PWR LOST 104-S RCB5134B RCB5134C

RCB5134D RPB5134A

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S Unit: 1 Status: As Built

Red Train Green Train

Flow Path: 1A-VR-SGS-P015 Flow Path:

ID: L12618
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24A Lower Range Level. Requires LT261 8
and C539. Isolated at C539.
Component in Area? No

Cables in Area:
RJI419A

ID: LT261 8
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SGS Bus: RS1
STM GEN E24A LOW RANGE LEVEL EFIC CHAN A OR
SPDS-A VIA C539
Component in Area? No

Cables in Area:
PWR LOST 104-S R1419A2

Flow Path: IA-VR-SGS-P016 Flow Path:

ID: L12620
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24A Upper Range Level. Requires LT2620
and C539. Isolated at C539.
Component in Area? No

Cables In Area:
RJI419B

ID: LT2620
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1/C539
STM GEN E24A UPPER RANGE LEVEL EFIC CHAN A OR
SPDS-A.
Component in Area? No

Cables in Area:
PWR LOST 104-S RJI419B2

Flow Path: 4B-VR-SGS-P022 Flow Path:

ID:TE1144
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS1/C539
RCS LOOP B PUMP B COLD LEG TO SPDS-A VIA C539
Component in Area? No

Cables in Area:
PWR LOST 104-S RJR204D

For intemal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: IA-VR-SGS-P024

Unit: I Status: As Built

Green Train

Flow Path:

ID: P12618A
DCD (Links):
DCD (SSData):

Status: As Built
Status: As Built

System: SGS Bus: PNLRS1
STM GEN E24A PRESSURE REQUIRESPT2618A AND C539
ISOLATED AT C539.
Component in Area? No

Cables in Area:
RJ1419C

ID: PT2618A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RSI/C539
STM GEN E24A PRESSURE EFIC CHAN A OR SPDS-A
Component in Area? No

Cables In Area:
PWR LOST 104-S RJ1419C1

Flow Path: I B-VR-SGS-P024 Flow Path:

ID: PR2667A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24B Pressure Requires PT2667A and C539.
Isolated at C539.
Component in Area? No

Cables in Area:
RJI419F

ID: PT2667A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1/C539
STM GEN E24B PRESSURE EFIC CHAN A OR SPDS-A.
Component In Area? No

Cables In Area:
PWR LOST 104-S RJI419F1

For internal Arkansas Nucear One use only.
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In Design Flowpath I Train Analysis

Fire Zone: 104-S Unit: 1 Status: As Built

Red Train Green Train

Flow Path: IB-VR-SGS-P025 Flow Path:

ID: Ll2667
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24B Lower Range Level. Requires LT2667
and C539. Isolated at C539.
Component in Area? No

Cables In Area:
RJI419D

ID: LT2667
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1/C539
STM GEN E24B LOW RANGE LEVEL EFIC CHAN A OR
SPDS-A.
Component In Area? No

Cables in Area:
PWR LOST 104-S RJI419D2

Flow Path: 1B-VR-SGS-P026 Flow Path:

ID: L12669
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24B Upper Range Level. Requires LT2669
and C539. Isolated at C539.
Component in Area? No

Cables In Area:

RJI419E

ID: LT2669
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1/C539
STM GEN E24B UPPER RANGE LEVEL EFIC CHAN A OR
SPDS-A.
Component in Area? No

Cables in Area:

PWR LOST 104-S RJ1419E2

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: OA-VR-SGS-P029

Unit: 1 Status: As Built

Green Train

Flow Path:

ID: CV2676
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: MCCB51 

STEAM GENERATOR E24A STEAM DUMP TO ATM (CV2668)
BLOCK VALVE
Component in Area? No

Cables in Area:

B5172B

B51 72G

B5172D

B5172L

B5172F

PWR LOST 104-S

Flow Path: OB-VR-SGS-P029 Flow Path: OB-VG-SGS-P029

ID: CV2668 ID: CV2618
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: PNLRS1 System: SGS Bus: PNL RS2
ATMOSPHERIC DUMP VALVE STM GEN E24A ATMOSPHERIC DUMP VALVE STM GEN E24B (EIP - 2618)
Component in Area? No Component in Area? No

Cables In Area: Cables in Area:
1443A RJ1423C 1442A

Flow Path: 2A-GR-SGS-P039 Flow Path: 2A-GG-SGS-P039

ID: PM7B ID: PM7A
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EFW Bus: A3 System: EFW Bus: NONE
EMERGENCY FEEDWATER PUMP MOTOR DRIVEN EMERGENCY FEEDWATER PUMP TURBINE DRIVEN
Component In Area? No Component in Area? No

Cables in Area: Cables in Area:

RCA311H GCI428L

For intemal Arkansas Nudear One use only.



1011012003 15:14
In Design

Arkansas Nuclear One
Flowpath I Train Analysis

Page 22 of 26

Fire Zone: 104-S

Red Train

Flow Path: 1A-GR-SGS-P041

ID: CV2663
DCD (Links): Si
DCD (SSData): Si

System: EFW Bus: D15
P7A STM ADMISSION VALVE EFIC CHANNE
Component in Area? No

Unit: I Status: As Built

Green Train

Flow Path:

iatus: As Built
atus: As Built

LLA

CD1512C

'D1512A2

'D1512A5

Cables In Area:
PWR LOST 104-S

RCD1512D

RPD1512A3

RPD1 512A6

RCD1512B

RCD1512F

RPD1512A4

RC

RP

RP

ID: SV2663
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: D15
PM7A Steam Admin Bypass Valve EFIC Channel A
Component in Area? No

Cables In Area:

PWR LOST 104-S RCD1512E

Flow Path: 2A-GR-SGS-P041 Flow Path: 2A-GG-SGS-P041

ID: CV2667
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: MCCB52
EMERGENCY FEED PUMP P7A TURBINE STEAM SUPPLY
FROM E24A ISOLATION VALVE
Component in Area? No

ID: CV2617
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: MCCB62
EMERGENCY FEED PUMP P7A TURBINE STEAM SUPPLY
FROM E24B STOP VALVE
Component In Area? No

Cables in Area:
GCB6241 C

Cables In Area:
PWR LOST 104-S
RCB5241J

RCB5241 C

RPB524 1A
RCB5241H

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 2A-GR-SGS-P043

ID: CV2803
DCD (Unks): St

DCD (SSData): St

System: EFW Bus: MCCB51
EMERG FEEDWATER PUMP P7B SERVICE V
SUCTION VALVE
Component in Area? No

Unit: 1 Status: As Built

Green Train

Flow Path:

atus: As Built
atus: As Built

Cables In Area:
PWR LOST 104-S RCB5193C

RPB5193A

RCB5193E

ID: CV3850
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB51
SERVICE WATER HEADER TO EMERG FP P7B ISOLATION
VALVE
Component in Area? No

Cables In Area:
PWR LOST 104-S RCB5194C

RPB5194A

RCB51 94E

Flow Path: 1A-GR-SGS-P044 Flow Path:

ID: CV2800
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: MCCB51
EMERG FEEDWATER PUMP P7B CONDENSATE SUCTION
VLV

Component in Area? No

Cables In Area:
PWR LOST 104-S RCB5173C

RPB5173A

RCB5173E

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: OC-GR-SGS-P045

ID: LRS4204
DCD (Links):
DCD (SSData):

System: CFW Bus: C539/RS1

Requires LT4204 and C539. Isolated at C53t

Component in Area? No

Cables in Area:
PWR LOST 104-S RJ1452B

Unit: 1 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

ID: LT4204
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: CFW Bus: C539/RS1
Cond. Storage TK T41 B Level to LRS4204 or SPDS.

Component In Area? No

Cables in Area:

PWR LOST 104-S RJI452A

Flow Path: OA-GR-SGS-P050 Flow Path: OA-GG-SGS-P050

ID: MSIV-A
DCD (Unks):
DCD (SSData):

System: SGS Bus: DiI

MAIN STEAM ISOLATION VALVE
(SV61 1,SV721)
Component in Area? No

Status: As Built
Status: As Built

Control Circuit Channel A

ID: MSIV-B

DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: D21

MAIN STEAM ISOLATION VALVE CONTROL CIRCUIT
CHANNEL B (SV711,SV621)
Component in Area? No

Cables in Area:

RCM021J

RCM021 S

RCM021 V

RCM021 K

RCM021T

RCM021W

RCM02IR
RCM021 U

RCM021Y1

Cables in Area:
GCM022J

GCM022S

GCM022V

GCM022K

GCM022T

GCM022W

GCM022R

GCM022U

GCM022Y1

Flow Path: OA-GR-SGS-P051 Flow Path: OA-GG-SGS-P051

ID: CV2680
DCD (Unks): PC 985000B201 Status: New

DCD (SSData): Status: As Built

System: CFW Bus: MCCB51

MAIN FEEDWATER TO E24A CONTAINMENT ISOLATION
(NOT COI)
Component in Area? No

ID: CV2630

DCD (Links): PC 985000B201 Status: New
DCD (SSData): Status: As Built

System: CFW Bus: MCCB61
MAIN FEEDWATER TO E24B CONTAINMENT ISOLATION
(NOT A COI)
Component In Area? No

Cables In Area:
PWR LOST 104-S

RCB5124F

RCB5124K

RPB5124C

Cables in Area:

GCB61 24ERCB51 24D

RCB5124G

RPB51 24A

RCB51 24E

RCB5124H

RPB5124B

GCB6124H

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: OA-WG-SWS-P002

ID: CV3824
DCD (Links):
DCD (SSData):

System: sw Bus: B2144
SW return to lake isolation valve
Component in Area? No

Status: As Built
Status: As Built

Cables In Area:
B2144D

Flow Path: OA-WR-SWS-P014 Flow Path:

ID: CV3640
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCCB52
SERVICE WATER PUMP DISCHARGE CROSSCONNECT
VALVE P4B-P4C
Component in Area? No

Cables In Area:
RCB5223C RCB5223F RPBS223A

ID: CV3646
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB52
SERVICE WATER PUMP DISCHARGE CROSSCONNECT
VALVE P4A-P4B
Component in Area? No

Cables in Area:
PWR LOST 104-S RCB5224C

RPB5224A

RCB5224F

Flow Path: IA-WR-SWS-P031 Flow Path:

ID: SG1
DCD (inks): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCCB51
SLUICE GATE DARDANELLE TO BAY A
Component In Area? No

Cables in Area:
PWR LOST 104-S RCB5253F1 RPB5253A1

For internal Arkansas Nuclear One use only.
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Fire Zone: 104-S

Red Train

Flow Path: 2A-WR-SWS-P031

ID: SG5
DCD (Links): St
DCD (SSData): St

System: SW Bus: MCCB52
SLUICE GATE EMERGENCY POND TO BAY)
Component in Area? No

Unit: 1 Status: As Built

Green Train

Flow Path:

atus: As Built
atus: As Built

B5212B

Cables in Area:
PWR LOST 104-S RCB5212C RP

Flow Path: IA-WR-SWS-P033 Flow Path:

ID: SG3
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB52
SLUICE GATE BAY A TO BAY B
Component in Area? No

Cables in Area:
PWR LOST 104-S RC85251C RPB5251A

For internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path: OO-CR-1EP-P003

ID: 2B52
DCD (Links):
DCD (SSData):

System: LVP Bus: LC2B5

480V ESF MOTOR CONTROL CENTER
Component in Area? Yes

Unit: 2 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

ID: 2B532
DCD (nks):
DCD (SSData):.

System: LVP Bus:
MCC 2B52 MAIN BREAKER
Component in Area? No

Status: As Built
Status: As Built

R2B532C

R2B532F

Cables in Area:
R2B532A

R2B532D

R2B532G

R2B532B

R2B532E

For internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path: IA-BR-IEP-P040

Unit: 2 Status: As Built

Green Train

Flow Path:

ID: 2A308
DCD (Links):
DCD (SSData):

System: MVP Bus:
DG 1 OUTPUT BREAKER
WTH 2A3
Component in Area? No

Cables In Area:

R2A308H

Status: As Built
Status: As Built

PNL2D23
POWER CABLES ROUTED

ID: 2E11
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: DG Bus: PNL2D23
DIESEL GENERATOR 2K4A LOCAL PANEL
Component In Area? No

Cables in Area:
R2G1 00E

R2G1 02H

R2G1 04D

R2G106L

R2G100OF

R2GI02N

R2G106J

R2G1 02E

R2G1 04C

R2G1 06K

ID: 2PM16A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: DG Bus: MCC2153
EMERGENCY DIESEL FUEL TRANSFER PUMP
Component in Area? No

Cables in Area:
R2B53K3A R2B53K3D

Flow Path: IA-BR-IEP-P050 Flow Path:

ID: 2K4A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: DG Bus:
DIESEL GENERATOR AND AUXILIARIES
Component In Area? No

Cables in Area:

R2B52B1A R2B52B1B R2B52B1C

For internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ Unit: 2 Status: As Built

Red Train

Flow Path: 5A-RR-CVC-P003

ID: 2CVC1 15
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: CVCS Bus: NONE
CHARGING PUMP HPSI HEADER ISOLATION VALVE
MANUAL VALVE

Component in Area? Yes

Green Train

Flow Path:

Flow Path: A-RR-CVC-P005 Flow Path: 1A-RG-CVC-P005

ID: 2PM36A
DCD (Unks):

DCD (SSData):
System: CVCS Bus: MCC2B52
CHARGING PUMP
Component In Area? Yes

Status: As Built
Status: As Built

ID: 2PM36B
DCD (Links):
DCD (SSData):

System: CVCS Bus: MCC2B62
CHARGING PUMP
Component In Area? Yes

Status: As Built
Status: As Built

Cables in Area:
R2B52A5A

R2B52A5F
R2B52A5P

Cables In Area:
G2B62A5AR2B52A5B

R2B52A5G

R2B52A5C

R2B52A5N

G2B62A5B G2B62A5C

Flow Path: 2A-RC-CVC-P006 Flow Path: 2A-RCCVC-P006

ID: 2PM36C(C) ID: 2PM36C(C)
DCD (Links): Status: As Built DCD (Links): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: CVCS Bus: N/A System: CVCS Bus: NIA
CHARGING PUMP CHARGING PUMP
Component in Area? Yes Component in Area? Yes

Cables in Area: Cables in Area:

02B54A4A 02B54A4B 02B54A4C 02B54A4A 02B54A4B 02B54A4C

Flow Path: 2A-RR-CVC-P006 Flow Path: 2A-RG-CVC-P006

ID: 2PM36C ID: 2PM36C(G)

DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: CVCS Bus: MCC2B54 System: CVCS Bus: 2B64
CHARGING PUMP RED PWR CABLES TO 2C838 CHARGING PUMP
Component in Area? Yes Component In Area? Yes

ID: 2PM36C(R)
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: CVCS Bus: 2B54
CHARGING PUMP
Component in Area? Yes

For Internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path: A-RR-CVC-P009

Unit: 2 Status: As Built

Green Train

Flow Path: 1A-RG-CVC-P009

ID: 2CV4920-1
DCD (Links):

DCD (SSData):

System: CVCS
2T6A SHUTOFF VALVE
Component in Area? No

Cables In Area:
R2B52K4A R2

Status: As Built
Status: As Built

Bus: MCC2B52

ID: 2CV4921-1
DCD (Links):

DCD (SSData):

System: CVCS
2T6B SHUTOFF VALVE
Component In Area? No

Cables In Area:

R2B52F1A R2

Status: As Built
Status: As Built

Bus: MCC2152

'B52K4C R2B52K4E !B52F1C R2B52F1E

Flow Path: 2B-RC-CVC-P009 Flow Path: 2B-RC-CVC-P009

ID: 2CV4950-2 ID: 2CV4950-2
DCD (Links): Status: As Built DCD (Unks): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: CVCS Bus: MCC2B62 System: CVCS Bus: MCC2B62
REFUELING WATER TANK TO CHARGING PUMP VALVE REFUELING WATER TANK TO CHARGING PUMP VALVE
Component In Area? Yes Component In Area? Yes

Cables in Area: Cables in Area:
G2B62F2G G2B62F2H G2B62F2G G2B62F2H

Flow Path: 2B-RR-CVC-P01 0 Flow Path: 2B-RG-CVC-PO10

ID: 2CV5649-1 ID: 2CV5650-2
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: Bus: 2B52 System: Bus: 2B62
SUMP RECIRC HDR ISOLATION VALVE SUMP RECIRC HEADER ISOLATION VALVE
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:
R2B52G3C R2B52G3E R2B52G3F G2B62G3E G2B62G3X

R2B52G3X

Flow Path: 1A-BR-DGS-SO10 Flow Path:

ID: 2VEFM24A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: MCC2B52
D-G ROOM EXHAUST FAN
Component in Area? No

Cables in Area:
R2B52C6A R2B52C6B R2B52C6C

R2B52C6D R2B52C6G

For internal Arkansas Nuclear One use only.



1011012003 15:12
In Design

Arkansas Nuclear One
Flowpath / Train Analysis

Page 5 of 11

Fire Zone: 2040-JJ

Red Train

Flow Path: 2A-BR-DGS-SO10

ID: 2VEFM24B
DCD (Links):
DCD (SSData):

System: HVAC Bus: MCC2B52
D-G ROOM EXHAUST FAN
Component In Area? No

Unit: 2 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

R2B52C7E
Cables in Area:
R2B52C7D

R2B52C7H

R2B52C7G

Flow Path: 1A-BR-DGS-S012 Flow Path:

ID: 2TCDM8689-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: MCC2B52
D-G ROOM EXHAUST FAN DAMPER
Component in Area? No

Cables In Area:
R2B52B5A

Flow Path: 2A-BR-DGS-S012 Flow Path:

ID: 2TCDM8687-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: MCC2B52
D-G ROOM EXHAUST FAN DAMPER
Component In Area? No

Cables In Area:
R2B52B5A

Flow Path: OB-SC-SCS-POI0 FlowPath: OB-SC-SCS-PO10

ID: 2CV5038-1 ID: 2CV5038-1
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SI Bus: MCC2B52 System: SI Bus: MCC2B52
SHUTDOWN COOLING RETURN HEADER 2GCB-5 ISO VLV SHUTDOWN COOLING RETURN HEADER 2GCB-5 ISO VLV
Component in Area? No Component in Area? No

Cables In Area: Cables In Area:
R2B52E5B R2B52E5C R2B52E5D R2B52E5B R2B52E5C R2B52E5D

For intemal Arkansas Nuclear One use only.
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Flowpath I Train Analysis

Fire Zone: 2040-JJ

Red Train

Flow Path: 2C-SR-SCS-P023

Unit: 2 Status: As Built

Green Train

Flow Path:

ID: 2CV5037-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: S Bus: MCC2B52
LPSI HEADER DISCHARGE TO RCS LOOP (2P32B) STOP
VALVE
Component in Area? No

Cables in Area:
R2B52H1A R2B52H1C R2B52H1D

Flow Path: C-SC-SCS-P031 Flow Path: C-SC-SCS-P031

ID: 2SV5093-3 ID: 2SV5093-3
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: Si Bus: PNL2Y2 System: Si Bus: PNL2Y2
2CV5093 SOLENOID VALVE SHUTDOWN HX OUTLET FLOW 2CV5093 SOLENOID VALVE SHUTDOWN HX OUTLET FLOW
CONTROL VALVE CONTROL VALVE
Component in Area? No Component in Area? No

Cables n Area: Cables in Area:
21063C 20022C 21063C 20022C

Flow Path: IC-SC-SCS-P032 Flow Path: I C-SC-SCS-P032

ID: 2SV5091-3 ID: 2SV5091-3
DCD (Unks): Status: As Built DCD (Links): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SI Bus: PNL2Y2 System: SI Bus: PNL2Y2
2CV5091 SOLENOID VALVE SHTDN HX BYPASS 2CV5091 SOLENOID VALVE SHTDN HX BYPASS
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:

21064E 20021C 21064E 20021C

Flow Path: OA-SR-SCS-P041 Flow Path: OA-SG-SCS-P041

ID: 2CV5612-1 ID: 2CV5124-1
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: CSS Bus: MCC2B52 System: SI Bus: MCC2B52
SPRAY HEADER ISOLATION VALVE LPSI PUMP 2P60B MINI. FLOW STOP VALVE
Component n Area? No Component In Area? No

Cables in Area: Cables n Area:
R2B52G4A R2B52G4C R2B52G4D R2B52A3A R2B52A3C R2B52A3D

For Internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path: OA-SR-SCS-P060

Unit: 2 Status: As Built

Green Train

Flow Path: OA-SG-SCS-P060

ID: 2CV1400-1
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCC2B52
SW HEADER NO.1 TO ESF EQUIPMENT LOADS
Component in Area? No

ID: 2CV1406-2

DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B62
SW HEADER NO.2 TO ESF EQUIPMENT LOADS
Component in Area? Yes

Cables In Area:
R2B52J1A

Cables in Area:
G2B62J1AR2B52J1C R2B52J1 D G2B62J1C

ID: 2CV1445-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B52
SW TO LPSI PUMP 2P60A COOLER 2E52A
Component in Area? No

ID: 2CV1446-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B61
SWTO LPSI PUMP 2P60B COOLER 2E52B
Component in Area? No

Cables In Area:
R2B52F2A

Cables In Area:
G2B61M3AR2B52F2C R2B52F2D G2B61M3C

ID: 2CV1453-1
DCD (Links):

DCD (SSData):

System: SW Bus: MCC2B52
SHUTDOWN HX 2E35A SW INLET VALVE
Component in Area? No

Status: As Built
Status: As Built

ID: 2CV1456-2
DCD (Links):
DCD (SSData):

System: SW Bus: MCC2B62
SHUTDOWN HX 2E35B SW INLET VALVE
Component in Area? No

Status: As Built
Status: As Built

Cables in Area:
R2B52G1A

Cables in Area:

G2B62GIAR2852G1C R2B52GID G2B62G1C

Flow Path: Flow Path: OB-GG-SGS-P022

ID: 2CV1076-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2D26
EFW FROM 2P7A TO SG 2E24B FLOW CONTROL VALVE
Component in Area? No

Cables in Area:
G2D26C1A G2D26C1B G2D26C1C

G2D26C1H G2D26C1J G2D26C1K

Flow Path: Flow Path: OA-GG-SGS-P030

ID: 2C143
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: N/A Bus: PNLRS2
EMERG FEEDWATER PUMP 2P7A TURBINE CONTROL
PANEL
Component in Area? No

Cables in Area:
G2S105E G2S105F G2S105G

G2S105J G2S105K G2S105M

For internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: OA-GG-SGS-P042

ID: 2SV0317-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: PNL2D24
EMERGENCY FEED PUMP TURBINE BEARING WATER
INLET
Component in Area? No

Cables in Area:

G2S067C G2S067G

Flow Path: Flow Path: OA-GG-SGS-P043

ID: 2CV0340-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MS Bus: MCC2D26
EMERGENCY FEED PUMP 2P7A TURBINE STEAM INLET
VALVE
Component in Area? Yes

Cables in Area:
G2D26B1A

G2D26B1 K

G2D26B1B

G2D26BIL

G2D26B1C

G2D26B1 M

Flow Path: 1A-GR-SGS-P051 Flow Path: A-GG-SGS-P051

ID: 2CV0795-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2D26
EMERG FEEDWATER PUMP 2P7A CONDENSATE SUCTION
VLV
Component In Area? No

ID: 2CV0711-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2D26
EMERG FEEDWATER PUMP 2P7A SVC WATER SUCTION
VLV
Component In Area? No

Cables In Area:
G2D26B3A

G2D26B3F

G2D26B3L

G2D26B3B

G2D26B3G

G2D26B3M

G2D26B3D

G2D26B3K

Cables In Area:
G2D26B2A

G2D26B2F

G2D26B2N

G2D26B2B
G2D26B2L

G2D26B2E
G2D26B2M

Flow Path: IB-GR-SGS-P051 Flow Path: 1B-GG-SGS-P051

ID: 2CV0789-1 ID: 2CV0716-1
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EFW Bus: MCC2B53 System: EFW Bus: MCC2B53
EMERG FEEDWATER PUMP 2P7B CONDENSATE SUCTION EMERG FEEDWATER PUMP 2P7B SERVICE WATER
VLV SUCTION
Component in Area? No Component In Area? No

Cables In Area: Cables In Area:
R2B53D2A R2B53D2D R2B53D1A R2B53D1F

For internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path: A-GR-SGS-P090

Unit: 2 Status: As Built

Green Train

Flow Path: 1A-GG-SGS-P090

ID: 2LIS1937
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: CFW Bus: 2Y1
CONDENSATE STORAGE TANK 2T41A LEVEL
Component In Area? No

Cables in Area:

21366C

ID: 2LIS1977
DCD (Links):
DCD (SSData):

System: CFW Bus: 2Y2
CONDENSATE STORAGE TANK LEVEL
Component in Area? No

Cables In Area:

21383C

Status: As Built
Status: As Built

Flow Path: OA-RR-SIS-P002 Flow Path:

ID: 2CV5101-1
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SI Bus: MCC2B52
HOT LEG INJECTION THROTTLING VALVE

Component in Area? No

Cables in Area:
R2B52L5A R2B52L5D R2B52L5E

Flow Path: 1A-RR-SIS-P003 Flow Path:

ID: 2CV5035-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SI Bus: MCC2B52
HPSI HEADER #1 DISCHARGE TO RCS LOOP (2P32B) STOP
VALVE
Component In Area? No

Cables in Area:
R2B52F3A R2B52F3C R2B52F3D

ID: 2CV5075-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SI Bus: MCC2B52
HPSI HEADER #1 DISCHARGE TO RCS LOOP (2P32D) STOP
VALVE
Component in Area? No

Cables In Area:
R2B52F4A R2B52F4C R2B52F4D

For internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path: OA-WR-SWS-P021

ID: 2CV1418-1
DCD (Links):

DCD (SSData):

System: SW Bus: MCC2B54
SW PUMP CROSSOVER VALVE P48 - P4A

Component in Area? No

Cables in Area:
R2B54D3E

Unit: 2 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

ID: 2CV1419-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B54
SW PUMP CROSSOVER VALVE P4B - P4A
Component In Area? No

Cables in Area:

R2B54E3E

Flow Path: Flow Path: OA-WG-SWS-P024

ID: 2CV1474-2
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCC2B62

SW RESVR TO 2P4C
Component in Area? No

Cables In Area:
G2B62H3A G2B62H3C

Flow Path: OA-WC-SWS-P040 Flow Path: OA-WC-SWS-P040

ID: 2CV1472-5 ID: 2CV1472-5
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SW Bus: MCC2B64 System: SW Bus: MCC2B64
2P4B SLUICE GATE 2P4B SLUICE GATE
Component in Area? No Component In Area? No

Cables in Area: Cables in Area:
R2B54H4C R2B54H4C

Flow Path: 2A-WR-SWS-P060 Flow Path:

ID: 2CV1541-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B53
SERVICE WATER RETURN TO EMERGENCY POND
Component in Area? No

Cables in Area:

R2B53J3A R2B53J3C

For Internal Arkansas Nuclear One use only.
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Fire Zone: 2040-JJ

Red Train

Flow Path: 1A-WR-SWS-P070

Unit: 2 Status: As Built

Green Train

Flow Path: IA-WG-SWS-P070

ID: 2CV1481-1
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCC2B52
SERVICE WATER RETURN TO DARDANELLE
Component in Area? Yes

ID: 2CV1480-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B62
SERVICE WATER RETURN TO DARDANELLE

Component in Area? Yes

Cables in Area:
R2B52H2A

Cables In Area:
G2B62L5AR2B52H2C R2B52H2D G2B62L5C

Flow Path: 1A-WC-SWS-P070 Flow Path: A-WC-SWS-P070

ID:2CV1460 ID:2CV1460
DCD (Links): Status: As Built DCD (Links): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SW Bus: N/A System: SW Bus: N/A
SERVICE WATER DISCHARGE TO RESERVOIR SERVICE WATER DISCHARGE TO RESERVOIR
Component In Area? Yes Component In Area? Yes

Flow Path: 3B-WR-SWS-P081 Flow Path:

ID: 2CV1543-1
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B54
SW HDR NO.1 DISCH TO COOLING TOWER BASIN
Component in Area? No

Cables In Area:
R2B54H2A R2B54H2E

For intemal Arkansas Nudear One use only.
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Fire Zone: 2091-BB

Red Train

Flow Path: 00-CR-1 EP-P001

ID: 2B53
DCD (Links):
DCD (SSData):

System: LVP Bus: LC2B5
4B0V ESF MOTOR CONTROL CENTER
Component in Area? Yes

Unit: 2 Status: As Built

Green Train

Flow Path:

Status: As Built
Status: As Built

Cables In Area:
R2B514A

R2B514D

R2B514G

R2B5141

R2B514E

R2B514C

R2B514F

Flow Path: 1A-BR-1 EP-P040 Flow Path: 1A-BG-1EP-P040

ID: 2PM16A ID: 2PM16B
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: DG Bus: MCC2B53 System: DG Bus: MCC2B63
EMERGENCY DIESEL FUEL TRANSFER PUMP EMERGENCY DIESEL FUEL TRANSFER PUMP
Component In Area? No Component in Area? No

Cables in Area: Cables in Area:
R2B53K3A R2B53K3D R2B53K3E G2B63K5A

Flow Path: 00-FC-ACP-POOO Flow Path: 00-FC-ACP-POOO

ID: SPDS ID: SPDS
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: ACP Bus: 2Y26 System: ACP Bus: 2Y26
POWER SUPPLY TO SPDS COMPUTER POWER SUPPLY TO SPDS COMPUTER
Component In Area? No Component in Area? No

Cables in Area: Cables in Area:
2YO106J 2Y0106J1 2Y0106K 2Y0106J 2Y0106J1 2Y0106K
2Y0106K1 2YO106L 2Y0106K1 2Y0106L

Flow Path: Flow Path: OA-DG-ACP-P001

ID: 2RS2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: 2Y22
120V AC DISTR. PNL VITAL BUS 2
Component in Area? No

Cables In Area:
G2Y01028 G2Y01029

For intemal Arkansas Nuclear One use only.
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Fire Zone: 2091-BB

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: OA-EG-ACP-P001

ID: 2Y22
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: MCC2B61
120 VAC INSTRUMENT INVERTER CHANNEL NO. 2 (GREEN)
Component in Area? Yes

Cables in Area:
G2YO1026

G2YO107B

G2YO1027 G2YO107A

Flow Path: OB-FC-ACP-P001 Flow Path: OB-FC-ACP-P001

ID: 2B54J9 ID: 2B54J9
DCD (Unks): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: LVP Bus: MCC2B54 System: LVP Bus: MCC2B54
INVERTER 2Y26 BACKUP AC SUPPLY INVERTER 2Y26 BACKUP AC SUPPLY
Component In Area? No Component In Area? No

Cables in Area: Cables in Area:
2Y0106E 2Y0106F 2Y0106E 2Y0106F

Flow Path: 2A-ER-ACP-P001 Flow Path: 2A-EG-ACP-P001

ID: 2B53E1 ID: 2B61 C1
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: LVP Bus: MCC2B53 System: LVP Bus: MCC2B61
INVERTER 2YII BYPASS AC SUPPLY INVERTER 2Y22 BYPASS AC SUPPLY
Component in Area? Yes Component in Area? No

Cables in Area: Cables In Area:
R2YO101T R2Y0101U G2Y01021 G2Y01022

Flow Path: OA-FC-ACP-P002 Flow Path: OA-FC-ACP-P002

ID: 2Y26 ID: 2Y26
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EEC Bus: 2D03 System: EEC Bus: 2D03
120 VAC INSTRUMENT INVERTER SPDS COMPUTER 120 VAC INSTRUMENT INVERTER SPDS COMPUTER
POWER SUPPLY POWER SUPPLY
Component in Area? Yes Component in Area? Yes

Cables in Area: Cables in Area:
2Y0106G 2Y0106G1 2Y0106H 2Y0106G 2Y0106G1 2Y0106H

2Y0106H1 2Y0106H1

For intemal Arkansas Nuclear One use only.
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Fire Zone: 2091-BB

Red Train

Flow Path:

Arkansas Nuclear One

Flowpath / Train Analysis

Page 3 of 9

Unit: 2 Status: As Built

Green Train

Flow Path: 3A-EG-ACP-P002

ID: 2B64E1
DCD (Links):
DCD (SSData):

System: LVP

SPARE
Component in Area? No

Status: As Built
Status: As Built

Bus: MCC2B64

Flow Path: Flow Path: OB-DG-ACP-P004

ID: 2RS4
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: 2Y24
120V AC DISTR. PNL VITAL BUS 4
Component in Area? No

Cables in Area:
B2Y01048 B2YO1049

Flow Path: Flow Path: OC-EG-ACP-P004

ID: 2Y2224
DCD (Links): PC 985000B200 Status: New
DCD (SSData): Status: As Built

System: EEC Bus: MCC2B61
120 VAC INSTRUMENT INVERTER
Component In Area? Yes

Cables In Area:
G2YO107C G2YO107D

Flow Path: 2A-FC-ACP-P004 Flow Path: 2A-FC-ACP-P004

ID: 2153C3 ID: 2B53C3
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: LVP Bus: MCC2B53 System: LVP Bus: MCC2B53
INVERTER 2Y26 PRIMARY AC SUPPLY INVERTER 2Y26 PRIMARY AC SUPPLY
Component in Area? Yes Component in Area? Yes

Cables in Area: Cables in Area:

2Y0106A 2Y0106B 2Y0106C 2Y0106A 2Y0106B 2Y0106C
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Fire Zone: 2091-BB

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: 28-EG-ACP-P004

ID: 2B61C2
DCD (Links):
DCD (SSData):

System: LVP
SPARE
Component In Area? No

Status: As Built
Status: As Built

Bus: MCC2B61

ID: 2B61N4
DCD (Links):
DCD (SSData):

System: LVP Bus: MCC2B61
INVERTER 2Y2224 BYPASS AC SUPPLY
Component in Area? No

Status: As Built
Status: As Built

I
Cables in Area:
G2YO107E G2YO107F

Flow Path: Flow Path: OB-EG-ACP-P004

ID: 2Y24
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: MCC2B61
120 VAC INSTRUMENT INVERTER CHANNEL NO. 4 (BLUE)
Component in Area? Yes

Cables In Area:
B2YO107G
G2YO1047

B2YO107H G2YO1046

Flow Path: Flow Path: OA-DG-ACP-PO10

ID: 2C384
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: N/A Bus: 2C384
ALTERNATE SHUTDOWN INSTRUMENTATION PANEL
Component in Area? No

Cables In Area:
G2YO102A G2Y0102B G2YO102C

Flow Path: OA-FC-DEP-P012 Flow Path: OA-FC-DEP-P012

ID: 2VUC30 ID: 2VC30
DCD (Links): PC 985000B201 Status: New DCD (Links): PC 985000B201 Status: New
DCD (SSData): ER-ANO-2001-0555-000-00 Status: New DCD (SSData): ER-ANO-2001-0555-000-00 Status: New

System: ACP Bus: 2B53 System: ACP Bus: 2B53
Room 2130 cooler (SPDS), 2VE6 required Room 2130 cooler (SPDS). 2VE6 required
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:
2B53C4A 2B53C4A
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Fire Zone: 2091-BB

Red Train

Flow Path: 00-DR-DEP-P031

Unit: 2 Status: As Built

Green Train

Flow Path: 00-DG-DEP-P031

ID: 2D27
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EED Bus: 2D01
125 VOLT DC MOTOR CONTROL CENTER
Component in Area? Yes

ID: 2D26
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EED Bus: 2D02
125 VOLT DC MOTOR CONTROL CENTER
Component in Area? Yes

Cables in Area:

R2DO121A
Cables In Area:

R2DO121B G2D0221A G2D0221 B

Flow Path: A-PC-RCS-P001 Flow Path: 1A-PC-RCS-P001

ID: 2H12
DCD (Links):
DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32D FEEDER BREAKER
Component In Area? No

Cables in Area:

2H12S

Status: As Built
Status: As Built

ID: 2H12
DCD (Links):
DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32D FEEDER BREAKER
Component in Area? No

Cables in Area:
2H12S

Status: As Built
Status: As Built

ID: 2H22
DCD (Unks):

DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32C FEEDER BKR
Component in Area? No

Cables in Area:
2H22S

Status: As Built
Status: As Built

ID: 2H22
DCD (Links):
DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32C FEEDER BKR
Component in Area? No

Cables In Area:

2H22S

Status: As Built
Status: As Built

Flow Path: Flow Path: OB-GG-RCS-P017

ID: 2TE471 6
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: PNL2Y2
2P32D COLD LEG TEMP (WIDE RANGE)
Component in Area? No

Cables in Area:
21010G
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Fire Zone: 2091-BB

Red Train

Flow Path: 3A-LR-RCS-P034

Unit: 2 Status: As Built

Green Train

Flow Path: 3A-LG-RCS-P034

ID: 2CV469B-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: MCC2D27
PRESSURIZER ECCS VENT CONTROL VALVE
Component in Area? No

ID: 2CV4740-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: MCC2D26
PRESSURIZER LTOP RELIEF ISOLATION
Component in Area? No

Cables in Area:
R2D27A3A

R2D27A3D

R2D27A3J

R2D27A3B

R2D27A3E
R2D27A3C

R2D27A3F

Cables In Area:
G2D26A3A

G2D26A3D

G2D26A3J

G2D26A3B

G2D26A3E

G2D26A3C

G2D26A3F

Flow Path: OA-GC-SGS-P008 Flow Path: OA-GC-SGS-P008

ID: 2CV1040-1 ID: 2CV1040-1
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: MCC2B53 System: SGS Bus: MCC2B53
MSIV 2CV1010 BYPASS MSIV 2CV1010 BYPASS
Component in Area? No Component in Area? No

Cables in Area: Cables In Area:

R2B53B1A R2B53B1C R2B53B1H R2B53B1A R2B53B1C R2B53B1H

Flow Path: OA-GR-SGS-P019 Flow Path:

ID: 2CV1052
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: 2B53
SG-B ATMOSPHERIC DUMP ISOLATION VALVE
Component in Area? No

Cables in Area:
R2B53D3A R2B53D3C R2B53D3D
R2B53D3E
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Fire Zone: 2091-BB

Red Train

Flow Path: OA-GR-SGS-P021

Unit: 2 Status: As Built

Green Train

Flow Path: OA-GG-SGS-P021

ID: 2CV1025-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2B51

EFW FROM 2P7B TO SG E24A FLOW CONTROL VALVE
Component In Area? No

Cables in Area:
R2B51 N2D

ID: 2CV1026-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2D26

EFW FROM 2P7A TO SG 2E24A FLOW CONTROL VALVE
Component in Area? No

Cables In Area:
G2D26A4A

G2D26A4H

G2D26A4L

G2D26A4B

G2D26A4J

G2D26A4C

G2D26A4K

ID: 2CV1 037-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2D27
EFW FROM 2P7A TO SG 2E24A ISOLATION VALVE
Component in Area? No

Cables in Area:
R2D27B1A

R2D27B1 G

R2D27B1K

R2D27B1 B

R2D27B1 H

R2D27B1L

R2D27B1 C

R2D27B1 J

Flow Path: OB-GR-SGS-P022 Flow Path: OB-GG-SGS-P022

ID: 2CV1036-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2B63
EFW FROM 2P7B TO SG 2E24B ISOLATION VALVE
Component in Area? No

ID: 2CV1 039-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2D27
EFW FROM 2P7A TO SG 2E24B ISOLATION VALVE
Component in Area? No

Cables In Area:
G2B63H1A G2B63H11C

Cables in Area:
R2D27B2A
R2D27B2G

R2D27B2K

R2D27B2B
R2D27B2H

R2D27B2L

R2D27B2C
R2D27B2J

ID: 2CV1075-1
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: MCC2B53
EFW FROM 2P7B TO SG 2E24B FLOW CONTROL VALVE
CONTROL VALVE
Component in Area? No

ID: 2CV1076-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2D26
EFW FROM 2P7A TO SG 2E24B FLOW CONTROL VALVE
Component In Area? NoCables in Area:

2B53J20

R2B53J2M

R2B53J2C

R2SO64D

R21353,121-

R2S064P
Cables n Area:

G2D26C1A

G2D26C1H

G2D26C1L

G2D26C1 B

G2D26C1J

G2D26C1C

G2D26C1 K
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Fire Zone: 2091-BB

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: OA-GG-SGS-P043

ID: 2CV0340-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MS Bus: MCC2D26
EMERGENCY FEED PUMP 2P7A TURBINE STEAM INLET
VALVE
Component in Area? No

Cables in Area:
G2D26B1A

G2D26B1E

G2D26B1M

G2D26B1B

G2D26B1 K

G2D26B1N

G2D26B1C

G2D26B1 L

Flow Path: IB-GR-SGS-P044 Flow Path:

ID: 2CV000-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: MCC2B53
STEAM GENERATOR 2E24A EMERG FP TURBINE HEADER
ISOLATION VALVE
Component in Area? No

Cables In Area:

R2B53B2A R2B53B2C R2B5332D

Flow Path: 1A-GR-SGS-P051 Flow Path: IA-GG-SGS-P051

ID: 2CV0795-2 ID: 2CV0711-2
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EFW Bus: MCC2D26 System: EFW Bus: MCC2D26
EMERG FEEDWATER PUMP 2P7A CONDENSATE SUCTION EMERG FEEDWATER PUMP 2P7A SVC WATER SUCTION
VLV VLV
Component In Area? No Component in Area? No

Cables In Area: Cables in Area:

G2D26B3A G2D26B3B G2D26B3C G2D26B2A G2D26B2B G2D26B2C

G2D26B3D G2D26B3F G2D26B3K G2D26B2E G2D26B2F G2D26B2H

G2D26B3L G2D26B3M G2D26B3N G2D26B2L G2D26B2M G2D26B2N

G2D26B2P

Flow Path: 1 B-GR-SGS-P051 Flow Path: IB-GG-SGS-P051

ID: 2CV0789-1 ID: 2CV0716-1
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EFW Bus: MCC2B53 System: EFW Bus: MCC2B53
EMERG FEEDWATER PUMP 2P7B CONDENSATE SUCTION EMERG FEEDWATER PUMP 2P7B SERVICE WATER
VLV SUCTION
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:

R2B53D2A R2B53D2C R2B53D2D R2B53D1A R2B53D1C R2B53D1E

R2B53D2F R2B53D1F R2B53D1H
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Fire Zone: 2091-BB Unit: 2 Status: As Built

Red Train Green Train

Flow Path: 2A-WR-SWS-P060 Flow Path:

ID: 2CV1541-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B53
SERVICE WATER RETURN TO EMERGENCY POND
Component in Area? No

Cables In Area:
R2R53i3A R2153J.C R2153J3D

Flow Path: 3B-WR-SWS-P081 Flow Path:

ID: 2CV1543-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B54
SW HDR NO.1 DISCH TO COOLING TOWER BASIN
Component in Area? No

Cables In Area:
R2B54H2A R2B54H2E

For internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: 00-CG-1 EP-P001

ID: 2163
DCD (Links):
DCD (SSData):

System: LVP Bus: LCB6
480V ESF MOTOR CONTROL CENTER
Component In Area? No

Status: As Built
Status: As Built

Cables In Area:

G2B614A

G2B614D

G2B614G

G2B6143

G2B614E

G2B614C

G2B614F

Flow Path: Flow Path: 00-CG-1EP-P002

ID: 2861
DCD (Links):
DCD (SSData):

System: LVP Bus: LCB6
480V ESF MOTOR CONTROL CENTER
Component In Area? No

Cables in Area:
G2B621A G2B621B

G2B621D G2B621E

G2B621 G

ID: 2B61D1
DCD (Links): PC 985000B201
DCD (SSData): PC 985000B201

System: LVP Bus: LCB6
FEED TO INSTR PWR PNL XFMR 2X12
Component in Area? No

Cables In Area:
G2B61D1A G2B61D1B

Status: As Built
Status: As Built

G2B621 C

G2B621 F

Status: New
Status: New

G2B61 D1C
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Fire Zone: 2100-Z

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: 00-CG-1 EP-P003

ID: 2B62
DCD (Links):

DCD (SSData):

System: LVP Bus: LCB6
480V ESF MOTOR CONTROL CENTER
Component in Area? No

Cables In Area:
G2B632A

G2B632D

G2B632G

.Status: As Built
Status: As Built

G2B632C

G2B632F

Status: As Built
Status: As Built

G2B632B

G2B632E

ID: 2B632
DCD (Links):
DCD (SSData):

System: LVP Bus:
MCC 2B62 FEEDER BREAKER
Component in Area? Yes

Flow Path: Flow Path: 00-CG-1 EP-P004

ID: 2B64
DCD (Links):
DCD (SSData):

System: LVP Bus: LCB6
480V ESF MOTOR CONTROL CENTER
Component In Area? Yes

Cables In Area:
G2B622A G2B622B

G2B622D G2B622E

G2B622G G2B622H

Status: As Built
Status: As Built

G2B622C

G2B622F
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Fire Zone: 2100-Z

Red Train

Flow Path: 2A-CR-1EP-P010

Unit: 2 Status: As Built

Green Train

Flow Path: 2A-CG-1EP-P010

* ID: 2B5

DCD (Links):
DCD (SSData):

System: LVP Bus: SWGA3
480V ESF MOTOR CONTROL CENTER
Component in Area? No

Cables In Area:
R2D2309A R2D2309B

Status: As Built
Status: As Built

ID: 216
DCD (Links):
DCD (SSData):

System: LVP Bus: SWG2A4
480V ESF MOTOR CONTROL CENTER
Component In Area? Yes

Status: As Built
Status: As Built

G2A401 C

G2B612C

Cables in Area:

G2A401A

G2A401 D

G2D2409A

G2A401 B

G2A401E

G2D2409B

ID: 2B612
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: PNL2D24
266 MAIN SECONDARY BREAKER FROM 2X26/2A4
Component in Area? .Yes

Flow Path: A-AR-1 EP-P040 Flow Path: 1A-AG-1EP-P040

ID: 2A3
DCD (Unks):

DCD (SSData):

System: MVP Bus: 2DG1
4.16KV ESF SWITCHGEAR
Component in Area? No

Status: As Built
Status: As Built

ID: 2A4
DCD (Links):
DCD (SSData):

System: MVP Bus: 2DG2
4.16KV ESF SWITCHGEAR
Component In Area? Yes

Status: As Built
Status: As Built

Cables In Area:
R2D2304A R2D2304B

Cables In Area:
G2A408A

G2A408D

G2A408B

G2A408E
G2A408C

G2A408F

Flow Path: A-BC-1EP-P040 Flow Path: 1A-BC-1 EP-P040

ID: 2A902 ID: 2A902
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): - Status: As Built

System: DG Bus: System: DG Bus:
2A9 Switchgear bkr.to bkr. 2A410. 2A9 Switchgear bkr.to bkr. 2A410.
Component in Area? No Component In Area? No

Cables in Area: Cables In Area:
2A902A 2A902B 2A902A 2A902B
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Fire Zone: 2100-Z

Red Train

Flow Path: 1A-BR-1EP-P040

Unit: 2 Status: As Built

Green Train

Flow Path: IA-BG-1EP-P040

ID: 2A308

DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MVP Bus: PNL2D23
DG 1 OUTPUT BREAKER POWER CABLES ROUTED
WITH 2A3
Component in Area? No

ID: 2A408
DCD (Links):
DCD (SSData):

System: MVP Bus:
DG 2 OUTPUT BREAKER
WITH 2A4
Component in Area? Yes

Status: As Built
Status: As Built

PNL2D24

POWER CABLES LISTED

Cables In Area:

R2A308J R2A308K
Cables in Area:
G2A408G

G2A408K

G2A408H

ID: 2E11
DCD (Links):
DCD (SSData):

System: DG Bus: PNL2D23
DIESEL GENERATOR 2K4A LOCAL PANEL
Component In Area? No

Status: As Built
Status: As Built

2G102J

ID: 2E21
DCD (Links):
DCD (SSData):

System: DG Bus: PNL2D24
DIESEL GENERATOR 2K4B LOCAL PANE
Component In Area? NoCables in Area:

R2AO3Q R

G2A408J

Status: As Built
Status: As Built

G2AO4P
G2AO4T

G2G101G

G2G103E

G2G103J

G2G105D

G2G107L

R2AO3T

ID: 2PM16A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: DG Bus: MCC2B53
EMERGENCY DIESEL FUEL TRANSFER PUMP
Component In Area? No

Cables in Area:
R2B53K3D R2B53K3E

Cables in Area:
G2AO4M

G2A040

G2G101E

G2G101H

G2G103G

G2G103N

G2G107J

G2AO4N
G2AO4R

G2G101F

G2G103D

G2G103H

G2G105C

G2G107K

Flow Path: 2A-AR-1 EP-P040 Flow Path: 2A-AG-1 EP-P040

ID: 2A309
DCD (Links):
DCD (SSData):

System: MVP Bus: PNL2D23
2A3 TO 2A1 TIE BREAKER
Component in Area? No

Status: As Built
Status: As Built

ID: 2A409
DCD (Links):
DCD (SSData):

System: MVP Bus: PNL2D24
2A4 TO 2A2 TIE BREAKER
Component in Area? Yes

Status: As Built
Status: As Built

Cables in Area:
R2A309Q R2A309R R2A309S

Cables In Area:
2A409A

2A409D

G2A409N

G2A409S

2A4098
2A409E

G2A4090

2A409C

2A409F

G2A409R

ID: 2D2404

DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EED Bus: 2D02
BREAKER CONTROL PWR TO 2A4 FROM PANEL 2D24.
Component in Area? No

Cables in Area:
G2D2404A G2D2404B

For internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path: 3A-AR-1 EP-P042

Unit: 2 Status: As Built

Green Train

Flow Path: 3A-AG-1 EP-P042

ID: 2A310
DCD (Links):
DCD (SSData):

System: MVP Bus: PNL2D23
2A3 TO 2A4 TIE BREAKER
Component in Area? No

Status: As Built
Status: As Built

ID: 2A410
DCD (Links):
DCD (SSData):

System: MVP Bus: PNL2D24
2A4 TO 2A3 TIE BREAKER

Component in Area? Yes

Cables In Area:
G2A41OG

Status: As Built
Status: As Built

Cables in Area:
2A31 OA

2A310D

2A310B

2A31OE

2A310C

2A31OF

Flow Path: Flow Path: 1A-BG-1EP-P050

ID: 2D2402
DCD (Links):
DCD (SSData):

System: EED Bus: 2002
EDG CONTROL POWER FROM 2D24
Component in Area? No

Cables in Area:
G2D2402A

ID: 2D2406
DCD (Links):
DCD (SSData):

System: EED Bus: 2D02
FIELD FLASH FROM 2D24
Component in Area? No

Cables in Area:
G2D2406A

Status: As Built
Status: As Built

Status: As Built
Status: As Built

ID: 2D2408
DCD (Links):
DCD (SSData):

System: EED Bus: 2D02
EDG CONTROL POWER FROM 2D24
Component In Area? No

Status: As Built
Status: As Built

Cables In Area:
G2D2408A

Flow Path: OB-F-ACP-POO1 Flow Path: OB-FC-ACP-POO1

ID: 2B54J9 ID: 2B54J9
DCD (Links): Status: As Built DCD (Links): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: LVP Bus: MCC2B54 System: LVP Bus: MCC2B54
INVERTER 2Y26 BACKUP AC SUPPLY INVERTER 2Y26 BACKUP AC SUPPLY
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:

2Y0106E 2Y0106F 2Y0106E 2Y0106F

For Internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path: OA-FC-ACP-P002

Unit: 2 Status: As Built

Green Train

Flow Path: OA-FC-ACP-P002

ID: 2Y26
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: 2D03
120 VAC INSTRUMENT INVERTER SPDS COMPUTER
POWER SUPPLY
Component in Area? No

ID: 2Y26
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: 2D03
120 VAC INSTRUMENT INVERTER SPDS COMPUTER
POWER SUPPLY
Component in Area? No

Cables In Area:
2Y0106G

2Y0106H1

2Y0106G1 2Y0106H
Cables in Area:
2Y0106G

2Y0106H1

2Y0106G1 2Y0106H

Flow Path: Flow Path: 3A-EG-ACP-P002

ID: 2B64E1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: MCC2B64
SPARE
Component in Area? Yes

Flow Path: Flow Path: 3B-EG-ACP-P005

ID: 2B64E2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: MCC2B64
INVERTER 2Y24 PRIMARY AC SUPPLY
Component In Area? Yes

Flow Path: 1A-RR-CVC-P005 Flow Path: 1A-RG-CVC-P005

ID: 2PM36A ID: 2PM36B
DCD (Links): Status: As Built DCD (Links): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: CVCS Bus: MCC2B52 System: CVCS Bus: MCC2B62
CHARGING PUMP CHARGING PUMP
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:

R2B52A5N G2B62A5N

For intemal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: 2A-RG-CVC-P006

ID: 2PM36C(G)
DCD (Links):
DCD (SSData):

System: CVCS
CHARGING PUMP
Component in Area? No

Status: As Built
Status: As Built

Bus: 264

Cables In Area:
G2B64A4A

G2B64A4F

G2B64A4B

G2B64A4N

G2B64A4C

G2B64A4P

Flow Path: 2B-RR-CVC-P009 Flow Path:

ID: 2PM89B
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: S Bus: SWG2A4
HIGH PRESSURE SAFETY INJECTION PUMP
Component In Area? No

Cables In Area:
2A406D G2A406A G2A406B

G2A406C G2A406F G2A406H

Flow Path: Flow Path: OA-DG-DEP-P001

ID: 2B64D3
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: MCC2B64

CHARGER 2D32A MAIN FROM MCC2B64
Component in Area? Yes

Cables in Area:
G2B64D3C

ID: 2D32A
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: EED Bus: MCC2B64
BATTERY CHARGER
Component In Area? No

Cables in Area:
G2B64D3A G2B64D3B

Flow Path: Flow Path: OB-DG-DEP-P001

For internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: OA-DG-DEP-P002

ID: 2B61N1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: LCB6
2B61 FEED TO 2D32B VIA X-FER SWITCH 2S22
Component in Area? No

Cables in Area:

G2B61 N1A G2B61N1B

Flow Path: OA-DR-DEP-P004 Flow Path:

ID: 2B54H3
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: MCC2B54
CHARGER 2D34 MAIN FROM MCC2B54
Component In Area? No

Cables in Area:
R2B54H3A R2B54H3B R2B54H3C

Flow Path: OA-FC-DEP-P013 Flow Path: OA-FC-DEP-P013

ID: 2D33 ID: 2D33
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built
System: EED Bus: MCC2B54 System: EED Bus: MCC2B54
BATTERY CHARGER BATTERY CHARGER
Component in Area? No Component In Area? No

Cables In Area: Cables in Area:
2B64E5A 2B64E5B 2B64E5C 2B64E5A 2B64E5B 2B64E5C

Flow Path: 00-DR-DEP-P031 Flow Path:

ID: 2D27
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EED Bus: 2D01
125 VOLT DC MOTOR CONTROL CENTER
Component in Area? No

Cables in Area:
R2DO121A R2DO121B

Flow Path: OA-DC-DEP-P040 Flow Path: OA-DC-DEP-P040

For internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: B-DG-DEP-P061

ID: 2B64C3
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: MCC2864
CHARGER 2D34 ALT. FEEDER FROM MCC2B64
Component in Area? Yes

Cables in Area:
2B64C3C

Flow Path: Flow Path: B-GG-DEP-P062

Flow Path: Flow Path: 00-CG-IEP-POOl

ID: 28614
DCD (nks): Status: As Built

DCD (SSData): Status: As Built

System: LVP Bus:
MCC 2B63 FEEDER BREAKER
Component In Area? Yes

Flow Path: Flow Path: 00-CG-IEP-P002

ID: 28621 -

DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus:
MCC 2861 FEEDER BREAKER
Component in Area? Yes

Flow Path: Flow Path: 00-CG-IEP-P004

ID: 28622
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus:
MCC 2864 FEEDER BREAKER
Component In Area? Yes

For internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: 2A-CG-IEP-P01 0

ID: 2A401
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MVP Bus: PNL2D24
2A4 TO 2X26 SUPPLY BKR
Component in Area? Yes

ID: 2X26
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: SWG2A4
480 V LOAD CENTER 2B6 TRANSFORMER
Component in Area? Yes

Flow Path: 1A-CR-IEP-P01 I Flow Path: 1A-CG-IEP-P01I

ID: 21513
DCD (Links):
DCD (SSData):

System: LVP Bus: PNL2D23
2B5 TO 2B6 TIE BREAKER
Component in Area? No

Status: As Built
Status: As Built

ID: 21613
DCD (Links):
DCD (SSData):

System: LVP Bus: PNL2D24
286 TO 2B5 TIE BREAKER
Component In Area? Yes

Cables In Area:

G2B61 3C

Status: As Built
Status: As Built

Cables in Area:
02B513A

02B51 3D
02B51 3G

02B513K

02B51 3N

02851 3B

02B51 3E

02851 3H

02B51 3L

02B51 3P

02B51 3C

02B51 3F

02B513J

02851 3M

For intemal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path: 1A-PC-RCS-P001

Unit: 2 Status: As Built

Green Train

Flow Path: 1A-PC-RCS-P001

ID: 2H12
DCD (Links):
DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32D FEEDER BREAKER
Component in Area? No

Cables In Area:

2H12S

Status: As Built
Status: As Built

ID: 2H12
DCD (Links):
DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32D FEEDER BREAKER
Component in Area? No

Cables in Area:
2H12S

Status: As Built
Status: As Built

ID: 2H22
DCD (Links):
DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32C FEEDER BKR
Component in Area? No

Cables in Area:

2H22S

Status: As Built
Status: As Built

ID: 2H22
DCD (Links):
DCD (SSData):

System: MVP Bus: 2X02
RCP 2PM32C FEEDER BKR
Component in Area? No

Cables in Area:
2H22S

Status: As Built
Status: As Built

Flow Path: Flow Path: OB-GG-RCS-P017

ID: 2TE4716
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: PNL2Y2
2P32D COLD LEG TEMP (WIDE RANGE)
Component In Area? No

Cables in Area:
2101OG

Flow Path: B-SC-SCS-P010 Flow Path: B-SC-SCS-P01 0

ID: 2CV5086-2 ID: 2CV5086-2
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: S Bus: MCC2B62 System: S Bus: MCC2B62

SHUTDOWN COOLING RETURN ISOLATION VALVE SHUTDOWN COOLING RETURN ISOLATION VALVE
Component In Area? No Component in Area? No

Cables in Area: Cables In Area:
G2B62E5D G2B62E5L G2B62E5M G2B62E5D G2B62E5L G2B62E5M

G2B62E5N G2B62E5N

For internal Arkansas Nudear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path:

Unit: 2 Status: As Built

Green Train

Flow Path: OA-SG-SCS-P040

ID: 2PM60B
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SI Bus: SWG2A4
LOW PRESSURE SAFETY INJECTION PUMP
Component In Area? No

Cables in Area:
G2A405A

G2A405F

G2A405B

G2A405H

G2A405C

Flow Path: Flow Path: OA-SG-SCS-P041

ID: 2CV5613-2
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: CSS Bus: MCC2B62
SPRAY HEADER ISO VLV
Component in Area? No

Cables in Area:
G2862G4F

Flow Path: 1B-GR-SGS-P051 Flow Path:

ID: 2CV0789-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCC2B53
EMERG FEEDWATER PUMP 2P7B CONDENSATE SUCTION
VLV
Component in Area? No

Cables in Area:
R2B53D2G

For internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

FlowPath: 1A-WR-SWS-Po1o

Unit: 2 Status: As Built

Green Train

Flow Path: 1A-WG-SWS-P010

ID: 2CV1425-1

DCD (Links):
DCD (SSData):

System:

Component in Area? No

Cables in Area:
R2B54D5A R2

Status: As Built
Status: As Built

ID: 2CV1427-2

DCD (Links):
DCD (SSData):

System:

Component In Area? No

Status: As Built
Status: As Built

Bus: Bus:

Cables in Area:

G2B64C1AB54D5C G2B64C1C G2B64C1D

ID: 2PM4C
DCD (Unks):
DCD (SSData):

System: SW Bus: SWG2A4
SERVICE WATER PUMP
Component in Area? No

Status: As Built
Status: As Built

G2A402C
Cables In Area:
G2A402A

G2A402E

G2A402B

G2A402F

Flow Path: OA-WR-SWS-P021 Flow Path: OA-WG-SWS-P021

ID: 2CV1418-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built
System: SW Bus: MCC2B54
SW PUMP CROSSOVER VALVE P4B - P4A
Component In Area? No

ID: 2CV1421-2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B64
SW PUMP CROSSOVER VALVE P4B - P4C
Component In Area? No

Cables in Area:
R2B54D3A R2B54D3C

Cables in Area:
G2B64C4A

G2B64C4E

G2B64C4C

G2B64C4G

G

ID: 2CV1419-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCC2B54
SW PUMP CROSSOVER VALVE P4B - P4A
Component In Area? No

ID: 2CV1422-2
DCD (Links): S
DCD (SSData): E

System: SW Bus: MCC2B64
SW PUMP CROSSOVER VALVE P4B - P4C
Component in Area? No

2BG4C4D

Status: As Built
Status: As Built

2B64F2D

Cables in Area:
R2B54E3A R2B54E3C Cables In Area:

G2B64F2A

G2B64F2E
GG2B64F2C

G2B64F2G

For ntemal Arkansas Nuclear One use only.
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Fire Zone: 210O-Z

Red Train

Flow Path: OA-WR-SWS-P024

Unit: 2 Status: As Built

Green Train

Flow Path: OA-WG-SWS-P024

ID: 2CV1470-1
DCD (Links):
DCD (SSData):

System: SW Bus: MCC2B54
SERVICE WATER TO INTAKE STR.
Component in Area? No

Status: As Built
Status: As Built

ID: 2CV1475-2

DCD (Links):
DCD (SSData):

System: SW Bus: MCC2B64
SW FROM EMERG POND TO INTAKE
Component in Area? No

Status: As Built
Status: As Built

Cables in Area:

R2B54E4A
Cables In Area:
G2B64H3AR2B54E4C G2B64H3C G2B64H3D

ID: 2CV1471-1
DCD (Links): Status: As Built
DCD (SSData): Status: As Built
System: SW Bus: MCC2B54
SERVICE WATER EMERG POND TO 2P4A
Component In Area? No

Cables in Area:

R2B54G1A R2B54G1C

Flow Path: Flow Path: OA-WG-SWS-P030

ID: 2PM4B(G)
DCD (Links): Status: As Built
DCD (SSData): Status: As Built
System: SW Bus: 2A4
SERVICE WATER PUMP
Component in Area? No

Cables In Area:
G2A403A G2A403E G2A403F
G2A403P

For internal Arkansas Nuclear One use only.
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Fire Zone: 2100-Z

Red Train

Flow Path: OA-WC-SWS-P040

Unit: 2 Status: As Built

Green Train

Flow Path: OA-WC-SWS-P040

ID: 2CV1472-5
DCD (Links):

DCD (SSData):

System: SW

2P4B SLUICE GATE
Component in Area? No

Status: As Built
Status: As Built

ID: 2CV1472-5
DCD (Links):
DCD (SSData):

System: SW
2P4B SLUICE GATE
Component in Area? No

Status: As Built
Status: As Built

Bus: MCC2B64 Bus: MCC2B64

Cables In Area:
G2B64H4A

G2B64H4H

R2B54H4H

G2B64H4C

G2B64H4K

R2B54H4K

G2B64H4D

R2B54H4A

Cables in Area:

G2B64H4A

G2B64H4H

R2B54H4H

G2B64H4C

G2B64H4K

R2B54H4K

G2B64H4D

R2B54H4A

ID: 2CV1473-5
DCD (Links):
DCD (SSData):

System: SW Bus: MCC2B64
INTAKE STRUCTURE SLUICE GATE

Component In Area? No

Status: As Built
Status: As Built

ID: 2CV1473-5
DCD (Links):
DCD (SSData):

System: SW Bus: MCC2B64
INTAKE STRUCTURE SLUICE GATE
Component in Area? No

Status: As Built
Status: As Built

Cables in Area:

G2B64B5A

G2B64B5H

R2B54B5C

G2B64B5C

G2B64B5K

R2B54B5H

G2B64B5D

R2B54B5A

R2B54B5K

Cables in Area:
G2B64B5A

G2B64B5H

R2B54B5C

G2B64B5C

G2B64B51K

R2B54B5H

G2B64B5D

R2B54B5A

R2B54B5K

For internal Arkansas Nuclear One use only.
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Flowpath I Train Analysis

Room Number: 2100-Z

Red Train

Unit: 2 Status: As Built

Green Train

For internal Arkansas Nuclear One use only.



11/20/2003 12:00
In Design

Arkansas Nuclear One
Flowpath I Train Analysis

Page 1 of 34

Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: OA-QG-ACP-P001

ID: RS2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: Y22
120V AC R. PROT. ENG. SFGDS CH2 DISTR. PNL.
Component in Area? No

Cables In Area:

GCY2200A GCY2200B

ID: Y22
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: D02
INVERTER-REACTOR PROTECTION SYSTEM CHANNEL 2
Component In Area? Yes

Cables in Area:
GCDO242AA GCDO242AB

Flow Path: Flow Path: OA-QG-ACP-P002

ID: RS4
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: Y24
120V AC R. PROT. ENG. SFGDS CH4 DISTR. PNL.
Component In Area? No

Cables in Area:

BCY2400A BCY2400B

Flow Path: Flow Path: OB-QG-ACP-P002

ID: Y24
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: D02
INVERTER-REACTOR PROTECTION SYSTEM CHANNEL 4

Component in Area? Yes

Cables in Area:
BCY2500C BCY2500D GCDO222AC

Flow Path: Flow Path: OC-QG-ACP-P003

ID: Y25
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: EEC Bus: D02
INVERTER-REACTOR PROTECTION SYSTEM CHANNEL 2

Component in Area? Yes

Cables In Area:

GCY2500A GCY2500B

For internal Arkansas Nuclear One use only.
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: I Status: As Built

Green Train

Flow Path: OB-QG-ACP-P012

ID: B6315
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: N/A
B63 TO Y25 BREAKER ALTERNATE AC SOURCE
Component in Area? No

Cables In Area:
GPB6315AA

Flow Path: Flow Path: 1 B-QG-ACP-P01 3

ID: D0222A
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: EED Bus: D02
DC SUPPLY FROM D02 TO Y24
Component in Area? No

Cables in Area:
GCDO0222AD

Flow Path: Flow Path: OA-QG-ACP-P015

ID: Y28
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EEC Bus: D02
INVERTER
Component in Area? Yes

Cables in Area:
GCDO241BA GCDO241BB PWR LOST I

Flow Path: Flow Path: 2B-OG-ACP-P016

ID: B6134A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: N/A
B61 TO Y28 BREAKER ALTERNATE AC SOURCE
Component in Area? No

Cables in Area:

GPB6134AA

Flow Path: Flow Path: 2A-QG-ACP-P017

ID: B6543
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: N/A
B65 TO Y22 BREAKER FOR INVERTER
Component in Area? Yes

Cables in Area:

GPB6543A

For intemal Arkansas Nuclear One use only.
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Fire Zone: 99-M

Red Train

Flow Path: OA-QR-ACP-P074

Unit: I Status: As Built

Green Train

Flow Path: OA-QG-ACP-P074

ID: C539
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: RS1
CONTROL PANEL EFIC INDICATION PANEL
Component in Area? No

Cables in Area:

PWR LOST I

ID: C540
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: Y28
CONTROL PANEL EFIC INDICATION PANEL
Component in Area? No

Cables in Area:
GCY2801A

Flow Path: OA-XR-DEP-P020 Flow Path: OA-XG-DEP-P020

ID: D15 ID: D25
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EED Bus: D01 System: EED Bus: D02
125V DC MCC 125V DC MCC
Component in Area? No Component in Area? No

Cables In Area: Cables in Area:
RPDO121AI RPD0121A2 PWR LOST I

Flow Path: Flow Path: OA-XG-DEP-P040

ID: D21
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EED Bus: D02

125V DC DISTR PANEL NO. 2 PANEL
Component In Area? No

Cables In Area:
PWR LOST I

Flow Path: Flow Path: 00-XG-DEP-P060

ID: RA2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EED Bus: D02
125V DC SFGDS ACT. SYS. CTL. DISTR. PNL 2
Component in Area? No

Cables In Area:
PWR LOST I

Flow Path: Flow Path: IA-DG-DGS-S020

ID: VEFM24C
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: MCCB61
D-G ROOM EXHAUST FAN
Component In Area? No

Cables in Area:

PWR LOST 99-M PWR LOST I

For internal Arkansas Nuclear One use only.



11/20/2003 12:00
In Design

Arkansas Nuclear One

Flowpath I Train Analysis

Page 4 of 34

Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 2A-DG-DGS-S021

ID: VEFM24D
DCD (Links):
DCD (SSData):

System: HVAC Bus: MCCB61

D-G ROOM EXHAUST FAN
Component in Area? No

Status: As Built
Status: As Built

Cables In Area:
PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: OA-DG-DGS-S022

ID: TV7902A
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: HVAC Bus: B61
DIESEL GENERATOR ROOM EXHAUST FAN DAMPER
Component In Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

ID: TV7902B
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: HVAC Bus: B61
DIESEL GENERATOR ROOM EXHAUST FAN DAMPER
Component in Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Flow Path: IA-QR-ICP-P073 Flow Path: IA-QG-ICP-P073

ID: EFIC-A ID: EFIC-B
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EFW Bus: RS1IRS3 System: EFW Bus: RS21RS4
EMERGENCY FEEDWATER INITIATION AND CONTROL EMERGENCY FEEDWATER INITIATION AND CONTROL
SYSTEM SYSTEM
Component in Area? No Component in Area? No

Cables In Area: Cables in Area:
PWR LOST I PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: OA-KG-LVP-P001

ID: B621
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: N/A
MCC B61 MAIN BREAKER
Component in Area? Yes
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 1A-KG-LVP-P001

ID: B61
DCD (Unks):

DCD (SSData):

System: LVP
480 VOLT ESF MCC
Component in Area? No

Cables in Area:
GPB621AI GF

GPB621B2 GF

GPB621D PV

Status: As Built
Status: As Built

Bus: LCB6

PB621A2
1B621C1

VR LOST 99-M

GPB621B1

GPB621 C2

PWR LOST I

ID: B6145A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: NA
B61 TO Y24 BREAKER ALTERNATE AC SOURCE
Component In Area? No

Cables in Area:
GPB6145AA

Flow Path: Flow Path: OB-KG-LVP-P002

ID: B614
DCD (Unks):
DCD (SSData):

System: LVP Bus: NIA
MCC B62 MAIN BREAKER
Component In Area? Yes

Status: As Built
Status: As Built

ID: 862
DCD (Links):
DCD (SSData):

System: LVP
480 VOLT ESF MCC
Component in Area? No

Cables In Area:
GPB614AI GF

GPB614D PV

Status: As Built
Status: As Built

Bus: LCB6

WB614B1

VR LOST 99-M

GPB614C1

Flow Path: Flow Path: OA-KG-LVP-P003

ID: B63
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: LCB6

480 VOLT ESF MCC
Component in Area? No

Cables In Area:

PVIR LOST 99M
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Fire Zone: 99-M

Red Train

Flow Path: OA-KC-LVP-P004

Unit: 1 Status: As Built

Green Train

Flow Path: OA-KC-LVP-P004

ID: 855
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: B5 B6
480 VOLT ESF MCC DUAL SUPPLY: LCB5 OR LCB6 LCB5 IS
NORNAL SUPPLY
Component in Area? Yes

ID: B55
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: B5 B6
480 VOLT ESF MCC DUAL SUPPLY: LCB5 OR LC86 LCB5 IS
NORNAL SUPPLY
Component in Area? Yes

Cables in Area:

GPB5621AI

GPB5621 01

GPB5621 81

GPI5621 C2

GPB5621 B2

GPB5621D

Cables in Area:

GPB5621A1

GPB5621 C1

GPB5621B1

GPB5621 C2

GPB5621 B2

GPB5621 D

ID: B56
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: B5 B6
480 VOLT ESF MCC DUAL SUPPLY: LCB5 OR LCB6 LCB5 IS
NORMAL SUPPLY
Component in Area? Yes

ID: B56
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: B5 B6
480 VOLT ESF MCC DUAL SUPPLY: LCB5 OR LCB6 LCB5 IS
NORMAL SUPPLY
Component In Area? Yes

Cables in Area:
RPB522A1

RPB522B2

RPB522D

RPB522A2

RPB522C1

RPB522BI

RPB522C2

Cables in Area:
RPB522A1

RPB522B2

RPB522D

RPB522A2

RPB522C1

RPB522B1

RPB522C2

ID: B5611
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: LVP Bus: MCCB56
480V MCCB56 MANUAL TRANSFER SWITCH B5-B6
Component in Area? Yes

ID: B5611
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: MCCB56
480V MCCB56 MANUAL TRANSFER SWITCH B5-86
Component in Area? Yes

Cables in Area:
GCB5611C
GCB561I F

GCB561I D

PWR LOST 99-M

GCB561I E
PWR LOST I

Cables In Area:
GCB561 C
GCB561I F

GCB561 1D

PWR LOST 99-M

GCB561 1E

PWR LOST I

Flow Path: Flow Path: OA-KG-LVP-P005

ID: B634
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: N/A
MCC B65 MAIN BREAKER
Component in Area? Yes
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 1A-KG-LVP-P005

ID: B65
DCD (Unks):
DCD (SSData):

System: LVP Bus: B5
480 VAC Motor Control Center
Component In Area? Yes

Status: As Built
Status: As Built

GPB634B1

GPB634C2

Cables in Area:
GPB634A1

GPB634B2

GP8634D

GPB634A2

GPB634CI

ID: B6533
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: LVP Bus: N/A
B65 TO D04B BREAKER TO BATTERYCHARGER
Component in Area? Yes

Cables In Area:
GPB6533A GPB6533B GPB6533C

Flow Path: Flow Path: 2A-KG-LVP-P005

ID: B622
DCD (Unks):

DCD (SSData):

System: LVP Bus: N/A
MCC B55/B56 FEEDER FROM LC B6
Component in Area? Yes

Status: As Built
Status: As Built

GPB622B1

GPB622C2

Cables In Area:
GPB622A1

GPB622B2

GPB622D

GPB622A2

GPB622C1
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Fire Zone: 99-M

Red Train

Flow Path: OB-KR-LVP-P010

Unit: 1 Status: As Built

Green Train

Flow Path: OB-KG-LVP-P010

ID: B512
DCD (Links):
DCD (SSData):

System: LVP Bus: D11
B5 MAIN BREAKER FROM X5
Component In Area? No

Status: As Built
Status: As Built

ID: A401
DCD (Links):
DCD (SSData):

System: MVP Bus: D21
A4 TO X6 SUPPLY BREAKER

Component in Area? Yes

Status: As Built
Status: As Built

GCA401F
Cables In Area:
GCB512E RCB512C

Cables in Area:

GCA401D

PWR LOST I

GCA401E

ID: D1109
DCD (Unks):
DCD (SSData):

System: EED Bus: PNLD11
Di BRANCH FEEDER TO B5
Component In Area? No

Cables In Area:

RCD1109A

Status: As Built
Status: As Built

ID: B6
DCD (Unks):

DCD (SSData):

System: LVP Bus: SWGA4
480 VOLT ESF MCC
Component in Area? Yes

Status: As Built
Status: As Built

Cables in Area:
GPA401A PWR LOST 99-M PWR LOST I

ID: B612
DCD (Links):
DCD (SSData):

System: LVP Bus: D21
B6 MAIN BREAKER FROM X6
Component In Area? Yes

Cables in Area:
GCB612C

RCB612D

Status: As Built
Status: As Built

PWR LOST I

Status: As Built
Status: As Built

GCB612E

ID: D2109
DCD (Links):
DCD (SSData):
System: EED Bus: PNLD21
D21 BRANCH FEEDER TO B6
Component in Area? No

Cables in Area:
GCD2109A

ID: X6
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: LVP Bus: SWGA4
480 VOLT ESF LC B6 SUPPLY TRANSFORMER
Component In Area? Yes

Cables in Area:

PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: 1 C-KR-LVP-P011

Unit: 1 Status: As Built

Green Train

Flow Path: IC-KG-LVP-PO1I

ID: B513
DCD (Links):
DCD (SSData):

System: LVP Bus: Di1
B5 TO B6 TIE BREAKER
Component In Area? No

Status: As Built
Status: As Built

ID: B613
DCD (Links):
DCD (SSData):

System: LVP Bus: D21
B6 TO B5 TIE BREAKER
Component in Area? Yes

Status: As Built
Status: As Built

Cables In Area:

GCB513F RCB51 3E

Cables in Area:
GCB613F

GPB61 3A2

GPB61 3B2

GPB61 3C2
PWR I LST I

GCB61 3G

GPB61 3A3

GPB613B3

GPB613C3
PRB613EA

GPB613A1

GPB61 3B1

GPB61 3C1

GPB613D
RCR1R3H

Flow Path: Flow Path: 1A-LG-MPS-P002

ID: CV1274
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB61
RCP CONTROLLED BLEEDOFF ISOLATION VALVE
Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 1A-LG-MPS-P003

ID: SV1270
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: MPS Bus: PNLD21
RCP P32D CONTROLLED BLEEDOFF ISOLATION VALVE
Component in Area? No

Cables in Area:
PWR LOST I

ID: SV1271
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: PNLD21
RCP P32C CONTROLLED BLEEDOFF ISOLATION VALVE
Component In Area? No

Cables in Area:
PWR LOST I

ID: SV1272
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: MPS Bus: PNLD21
RCP P32B CONTROLLED BLEEDOFF ISOLATION VALVE
Component In Area? No

Cables In Area:
PWR LOST I

ID: SV1273
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: PNLD21
RCP P32A CONTROLLED BLEEDOFF ISOLATION VALVE
Component In Area? No

Cables in Area:
PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: 1A-MR-MPS-P003

Unit 1 Status: As Built

Green Train

Flow Path: A-MG-MPS-P003

ID: LRS1001
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: C539/RS1
Pressurizer Level requires LT1001, TE1001A, & C539.
Isolated at C539.
Component in Area? No

ID: LIS1002
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: C540/Y28
Pressurizer Level Requires LT1002. TE1002A, & C540.
Isolated at C540.
Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Cables In Area:

PWR LOST I RJI01 1AB

ID: LT1002
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: Y28/C540
PRESSURIZER LEVEL XMTR TO SPDS-B VIA C540, NNI, &
LIS1002.
Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Flow Path: 2B-MR-MPS-P003 Flow Path: 2B-MG-MPS-P003

ID:TE1001A ID:TE1002A
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: RCS Bus: RS1/C539 System: RCS Bus: Y28/C540
PRESSURIZER TEMPERATURE TO SPDS-A (COMP. LEVEL) PRESSURIZER TEMPERATURE TO L11003 OR SPDS-B
VIA C539 (COMP LEV) VIA C540
Component in Area? No Component in Area? No

Cables In Area: Cables In Area:
PWR LOST I PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: 1A-LG-MPS-P004

ID: CV1 221
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: MPS Bus: MCCB61
LETDOWN LINE CONTAINMENT ISOLATION VALVE
Component in Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: OB-LG-MPS-P014

ID: SV1074
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D21

Reactor High Point Vent Parallel Isolation. Paired with
SV1073.
Component In Area? No

Cables in Area:

PWR LOST I

Flow Path: Flow Path: OB-LG-MPS-P015

ID: SV1072
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D21

Reactor High Point Vent Parallel isolation paired
withSV1 071.
Component In Area? No

Cables in Area:
PWR LOST I

Flow Path: Flow Path: OC-LG-MPS-P016

ID: SV1084
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: D21
Steam Generator E24A High Point Vent. Parallel
isolationPaired with SV1083.
Component In Area? No

Cables In Area:
PWR LOST I

Flow Path: Flow Path: OC-LG-MPS-P017

ID: SV1082
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: D21
Steam Generator E24A High Point Vent. Parallel
isolationPaired with SV1081.
Component in Area? No

Cables In Area:
PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: I Status: As Built

Green Train

Flow Path: OD-LG-MPS-P018

ID: SV1094
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: D21
Steam Generator E24B High Point Vent. Parallel
isolationPaired with SV1093.
Component in Area? No

Cables in Area:

PWR LOST I

Flow Path: Flow Path: OD-LG-MPS-P019

ID: SV1092
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: D21
Steam Generator E24B High Point Vent. Parallel
isolationPaired with SV1091.
Component in Area? No

Cables In Area:
PWR LOST I

Flow Path: Flow Path: 1A-MG-MPS-P021

ID: CV1284
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: MPS Bus: B62
RCS Loop B High Pressure Safety Injection Isolation Valve

Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: 2A-MG-MPS-P022

ID: CV1285
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: B62
RCS Loop B High Pressure Safety Injection Isolation Valve
Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 3A-MG-MPS-P023

ID: CV1228
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: MPS Bus: MCCB61
RCS LOOP B HP SAFETY INJECTION ISOLATION VLV

Component in Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: 4A-MG-MPS-P024

ID: CV1227
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: MCCB61
RCS LOOP B HP SAFETY INJECTION ISOLATION VLV
Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Flow Path: OA-MR-MPS-P040 Flow Path: OA-MG-MPS-P040

ID: PM36A ID: PM36C
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: MPS Bus: SWGA3 System: MPS Bus: SWGA4
PRIMARY MAKEUP PUMP P36A PRIMARY MAKEUP PUMP
Component In Area? No Component in Area? No

Cables in Area: Cables in Area:
RCA306D GCA406D GCA406E GCA406G

ID: PM64A GCA406H GCA406J GCA406K
DOD (Links): Status: As Built GPA406A PWR LOST 99-M PWR LOST I

DCD (SSData): Status: As Built ID: PM64C

System: MPS Bus: B57 DCD (Links): Status: As Built
Primary Makeup Pump PM36A Lube Oil Pump. DCD (SSData): Status: As Built
Component in Area? No System: MPS Bus: B65

Cables in Area: Primary Makeup Pump PM36C Lubeoil pump.

RCB5721D RC85721D1 Component In Area? No

Cables in Area:

GCB6514C GCB6514D GCB6514E

GCB6514F GPB6514A PWR LOST 99-M

PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: OA-MC-MPS-P041

Unit: I Status: As Built

Green Train

Flow Path: OA-MC-MPS-P041

ID: PM64B(C)
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: MPS Bus: B5/B6
Primary Makeup Pump Aux lube oil pump PM64B common
feeder. includes transfer switch B801.
Component in Area? No

ID: PM64B(C)
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: B5/B6
Primary Makeup Pump Aux lube oil pump PM64B common
feeder. includes transfer switch B801.
Component in Area? No

Cables In Area:

B801B

Cables In Area:

B801B1 B801B B801B1

Flow Path: 1A-MR-MPS-P041 Flow Path:

ID: PM36B(R)
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: A3
Primary Makeup Pump Red Power Feed. Includes Disconnect
Switch.

Component in Area? No

Cables in Area:
GCA307M

Flow Path: Flow Path: 2A-MG-MPS-P041

ID: PM36B(G)
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: A4
Primary Makeup Pump Green Power Feed. Includes Disconnect
Switch.
Component In Area? No

Cables In Area:
GCA407E GCA407H GCA407J
GCA407K GCA407L GCA407M

GCA407N GPA407A PWR LOST 99-M

PWR LOST I

ID: PM64B(G)
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: MPS Bus: B6
Primary Makeup Pump Aux Lube oil pump green feed (P64B).
Including transfer switch B801
Component in Area? No

Cables In Area:

GCB6515C GCB6515D GCB6515E

GCB6515H GPB6515A
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 1A-MG-MPS-P062

ID: CV1406
DCD (Links):
DCD (SSData):

System: DHR Bus: B61

Component in Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Status: As Built
Status: As Built

ID: CV1408
DCD (Unks):
DCD (SSData):

System: MPS Bus: MCCB61
BORATED WATER TANK OUTLET VALVE
Component in Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Status: As Built
Status: As Built

Flow Path: Flow Path: OA-FG-MVP-P001

ID: A409
DCD (Links):
DCD (SSData):

System: MVP
A4 TO A2 TIE BREAKER
Component In Area? Yes

Status: As Built
Status: As Built

Bus: D21

Cables in Area:
A409A

GCA409C

PWR LOST I

A409B

GCA409F

A409D

GCA409G

Flow Path: OB-FR-MVP-P01 0 Flow Path: OB-FG-MVP-P010

ID: D1104
DCD (Links):
DCD (SSData):

System: EED Bus: PNLD11
D11 BRANCH FEEDER TO A3
Component in Area? No

Status: As Built
Status: As Built

ID: A4
DCD (Links):

DCD (SSData):

System: MVP Bus: DG2
4.16 KV SWITCHGEAR
Component in Area? Yes

Status: As Built
Status: As Built

Cables In Area:

RCD1104A
Cables In Area:

RCD1104B GPA408A GPA408B

ID: D2104
DCD (Links):

DCD (SSData):

System: EED Bus: PNLD21
D21 BRANCH FEEDER TO A4
Component In Area? No

Status: As Built
Status: As Built

Cables In Area:

GCD2104A GCD2104B
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Fire Zone: 99-M

Red Train

Flow Path: OD-DR-MVP-P012

Unit: 1 Status: As Built

Green Train

Flow Path: OD-DG-MVP-P012

ID: K4A
DCD (Unks):
DCD (SSData):

System: DG Bus: PNLD11
DIESEL GENERATOR & AUXILIARIES
Component in Area? No

Status: As Built
Status: As Built

ID: CV3807
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB62
DIESEL GEN K4B HT EXCH COOLING WATER OUTLET VLV
NC OPEN ON K4B ST
Component in Area? No

Cables in Area:

RCA11 C RCA11D RCE11C Cables in Area:

PWR LOST 99-M PWR LOST I

ID: K4B
DCD (Unks):
DCD (SSData):

System: DG Bus: PNLD21
DIESEL GENERATOR & AUXILIARIES
Component in Area? No

Status: As Built
Status: As Built

GCE21C
Cables in Area:
GCA12C
GCG200E

GCA12D

PWR LOST I

ID: PM16B
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: DG Bus: MCCB61
EMERGENCY DIESEL FUEL TRANSFER PUMP
Component In Area? No

Cables In Area:

PWR LOST 99-M PWR LOST I

Flow Path: OD-DR-MVP-P013 Flow Path: OD-DG-MVP-P013

ID: A308 ID: A408
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: MVP Bus: RAI System: MVP Bus: RA2
DG 1 OUTPUT BREAKER DG 2 OUTPUT BREAKER
Component In Area? No Component in Area? Yes

Cables in Area: Cables In Area:
GCA308C RCA308G A408M GCA408C GCA408D

GCA40BG GCA408J PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: 1 C-FR-MVP-P014

Unit: 1 Status: As Built

Green Train

FlowPath: 1C-FG-MVP-P014

ID: A310
DCD (Unks):
DCD (SSData):

System: MVP Bus: D11
A3 TO A4 TIE BREAKER
Component in Area? No

Status: As Built
Status: As Built

ID: A410
DCD (Links):
DCD (SSData):

System: MVP Bus: D21
A4 TO A3 TIE BREAKER
Component In Area? Yes

Status: As Built
Status: As Built

Cables In Area:
GCA310C GPA31 OA GPA310B

Cables in Area:

GCA410C

PWR LOST I

GCA41 OD GCA410J

Flow Path: 1A-NR-NIS-POOO Flow Path: 1A-NG-NIS-POOO

ID: N1501 ID: N1502
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: NIS Bus: C539/RS1 System: NIS Bus: C5401Y28
Source Range #1 Indicator fromNE501 via C539. Isolated at Source Range #2 Indicator fromNE502 via C540. Isolated at
C539. C540.
Component In Area? No Component In Area? No

Cables In Area: Cables In Area:

PWR LOST I R208G PWR LOST 99-M PWR LOST I

Flow Path: 1A-NR-NIS-P0O1 FlowPath: 1A-NG-NIS-POO1

ID: NE501 ID: NE502
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: NIS Bus: RS1/C539 System: NIS Bus: Y28/C540
SOURCE RANGE #1 TO N1503 OR SPDS-A SOURCE RANGE #2 TO N1504 OR SPDS-B
Component in Area? No Component In Area? No

Cables in Area: Cables in Area:
PWR LOST I PWR LOST 99-M PWR LOST I

Flow Path: 2A-PC-RCS-P036 Flow Path: 2A-PC-RCS-P036

ID:CV1000 ID: CV1000
DCD (Unks): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: RCS Bus: MCCB61 System: RCS Bus: MCCB61
PRESSURIZER PORV BLOCK VALVE PRESSURIZER PORV BLOCK VALVE
Component in Area? No Component In Area? No

Cables in Area: Cables In Area:
PWR LOST 99-M PWR LOST I PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: I B-PR-RCS-P042

Unit: 1 Status: As Built

Green Train

Flow Path: I B-PG-RCS-P042

ID: PTI042
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS1IC539
RCS LOOP A PRESSURE TO PR1042 OR SPDS-A VIA C539

Component In Area? No

Cables In Area:
PWR LOST I

ID: PT1041
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: C5401Y28
RCS LOOP B PRESSURE TO P11041 OR SPDS-B VIA C540
Component in Area? No

Cables In Area:

PWR LOST 99-M PWR LOST I

Flow Path: B-PR-RCS-P043 Flow Path: I B-PG-RCS-P043

ID: PR1042 ID: P11041
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: RCS Bus: RS11C539 System: RCS Bus: Y28/C540
RCS PRESSURE RECORDER FROM PT1042 VIA C539. RCS PRESSURE INDICATOR FROM PT1O41 VIA C540
Isolated at C539. Component In Area? No
Component In Area? No Cables in Area:

Cables In Area: PWR LOST 99-M PWR LOST I
PWR LOST I RJP0727C

Flow Path: OA-SC-RHR-PO10 Flow Path: OA-SC-RHR-PO10

ID: CV1404 ID: CV1404
DCD (Unks): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: DHR Bus: MCCB56 System: DHR Bus: MCCB56
DECAY HEAT COOLING RETURN ISOLATION VALVE DECAY HEAT COOLING RETURN ISOLATION VALVE
Component In Area? No Component in Area? No

Cables In Area: Cables In Area:

B5651A B5651C B5651D B5651A B5651C B5651D

PWR LOST 99-M PWR LOST I PWR LOST 99-M PWR LOST I

ID: CV1410 ID: CV1410
DCD (Unks): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: DHR Bus: MCCB62 System: DHR Bus: MCCB62
DECAY HEAT COOLING RETURN HEADER ISOLATION DECAY HEAT COOLING RETURN HEADER ISOLATION
VALVE VALVE
Component in Area? No Component in Area? No

Cables In Area: Cables In Area:

PWR LOST 99-M PWR LOST I PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: OA-SG-RHR-P030

ID: CV1435
DCD (Unks):
DCD (SSData):

System: DHR

Component in Area? No

Status: As Built
Status: As Built

Bus: B65

Cables In Area:
GCB6541 C

GPB6541A

ID: CV1437
DCD (Links):

DCD (SSData):

System: DHR

GCB6541 D GCB6541E

Status: As Built

Status: As Built

Bus: B65

Component in Area? No

Cables in Area:
GCB6542C GCB6542D GPB6542A

Flow Path: Flow Path: OA-SG-RHR-P031

ID: CV1400
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: DHR Bus: MCCB61
LP SAFETY INJECTION HEADER ISOLATION VALVE
Component in Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

ID: CV1429
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: DHR Bus: B63
DECAY HEAT COOLER E35B OUTLET CONTROL VALVE
Component in Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: 1A-SG-RHR-P032

ID: TIT1405
DCD (Links): Status: As Built
DCD (SSData): LCP974044L101 Status: New

System: DHR Bus: Y28
DECAY HEAT REMOVAL PUMP P34B SUCTION
TEMPERATURE
Component in Area? No

Cables In Area:

Y2802A Y2802B
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: OA-SG-RHR-P033

ID: PM348
DCD (Links):
DCD (SSData):

System: DHR Bus: SWGA4
DECAY HEAT REMOVAL PUMP
Component in Area? No

Status: As Built
Status: As Built

Cables in Area:
GCA405C

GPA405A

GCA405E

PWR LOST 99-M

GCA405F

PWR LOST I

Flow Path: OA-SR-RHR-P050 Flow Path: OA-SG-RHR-P050

ID: CV3840
DCD (Links):

DCD (SSData):

System: SW Bus: RS1
SW TO DHR PUMP P34A COOLER E50A
Component in Area? No

Cables in Area:
PWR LOST I

Status: As Built
Status: As Built

ID: CV3821
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB61
DECAY HEAT COOLER E35B SW INLET VALVE
Component In Area? No

Cables In Area:
GCB6183E PWR LOST 99-M PWR LOST I

ID: CV3841
DCD (Links):
DCD (SSData):

System: SW Bus: RS2
SWTO DHR PUMP P34B COOLER E508
Component in Area? No

Status: As Built
Status: As Built

Cables In Area:
GCJ056C

PWR LOST 99-M

GCJ056D

PWR LOST I
GCJ056E

Flow Path: 2A-VR-SGS-P01 I Flow Path: 2A-VG-SGS-P01 1

ID:TE1111
DCD (Links):
DCD (SSData):

System: RCS Bus: C539/RS1
RCS Loop A Hot Leg to Tl 1111 or SPDS.
Component in Area? No

Cables in Area:
PWR LOST I

Status: As Built
Status: As Built

ID: TE1112
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: Y28/C540
RCS LOOP A HOT LEG TO SPDS-B VIA C540
Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

ID:TI1111
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: C539/RS1
RCS Loop A Hot Leg. Requires TE 111 and C539. Isolated at
C539.
Component in Area? No

Cables in Area:
PWR LOST I RJR196E
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Fire Zone: 99-M

Red Train

Flow Path: 1A-GR-SGS-P012

Unit: I Status: As Built

Green Train

Flow Path: 1A-GG-SGS-P012

ID: CV2646
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: RA1
EMERGENCY FEEDWATER FROM P7B TO STEAM
GENERATOR E24A CONTROL VALVE
Component in Area? No

ID: CV2627
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: MCCD15
EMERGENCY FEEDWATER FROM P7A TO STEAM
GENERATOR E24A ISOLATION VALVE
Component in Area? No

Cables In Area:
RJ1423A1 RJ1423D1

Cables in Area:
RCD1 522D

RPD1522A1

RPD1 522A4

RCD1522E

RPD1 522A2

RPD1 522A5

RCD1 522F

RPD1 522A3

ID: CV2645
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: RA2
EMERGENCY FEEEDWATER FROM P7A TO STEAM
GENERATOR E24A CONTROL VALVE
Component In Area? No

Cables in Area:
PWR LOST I

ID: CV2670
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCB61
EMERGENCY FEEDWATER FROM P7B TO STEAM
GENERATOR E24A ISOLATION VALVE
Component in Area? No

Cables in Area:

PWR LOST 99-M PWR LOST I

Flow Path: 4A-VR-SGS-P012 Flow Path: 4A-VG-SGS-P012

ID:TE1117 ID:TE1115
DCD (Links): Status: As Built DCD (Unks): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: RCS Bus: RS1/C539 System: RCS Bus: Y28/C540

RCS LOOP A PUMP C COLD LEG TO SPDS-A VIA C539 RCS LOOP A PUMP D COLD LEG TO TI1115 OR SPDS-B VIA

Component in Area? No C540

Cables in Area: Component In Area? No

PWR LOST I Cables in Area:
PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 5A-VG-SGS-P012

ID:T11115
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: Y281C540
RCS LOOP A PP D CLD LEG TEMP. REQUIRES TE15 AND
C540. Isolated at C540.
Component in Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Flow Path: A-GR-SGS-P013 Flow Path: IA-GG-SGS-P013

ID: CV2648
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: RA1

EMERGENCY FEEDWATER FROM P7B TO STEAM
GENERATOR E24B CONTROL VALVE
Component In Area? No

ID: CV2620
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCD15
EMERGENCY FEEDWATER FROM P7A TO STEAM
GENERATOR E24B ISOLATION VALVE
Component in Area? No

Cables In Area:
RJ423B1

Cables In Area:
RJI423D2 RCD1514D RCD1514E RCD1514F

ID: CV2626
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCB63
EMERGENCY FEEDWATER FROM P7B TO STEAM
GENERATOR E24B ISOLATION VALVE
Component In Area? No

Cables in Area:
GCB6335B

PWR LOST I

GPB6335A PWR LOST 99-M

ID: CV2647
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: RA2
EMERGENCY FEEDWATER FROM P7A TO STEAM
GENERATOR E24B CONTROL VALVE
Component in Area? No

Cables In Area:

PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: 3A-VR-SGS-P013

Unit: 1 Status: As Built

Green Train

Flow Path: 3A-VG-SGS-P013

ID: TE1012
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: RS1
RCS LOOP A HOT LEG TO BUF. A2-3-1 OR Xi

Component in Area? No

Cables In Area:
PWR LOST I

ID:TE1013
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: RS2
RCS LOOP A HOT LEG TO BUF.B2-3-1 OR Xl

Component in Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Flow Path: 3A-GR-SGS-P014 Flow Path: 3A-GG-SGS-P014

ID: CV2869 ID: CV2870
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: EFW Bus: MCCB51 System: EFW Bus: D25
EFW FLOW TEST ISOLATION FOR P78 EFW FLOW TEST ISOLATION FOR P7A

Component In Area? No Component in Area? No

Cables in Area: Cables in Area:
RCB5134C PWR LOST I

FlowPath: A-VR-SGS-P015 Flow Path: A-VG-SGS-P015

ID: L12618 ID: L12622
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: RS1 System: SGS Bus: RS2
Steam Generator E24A Lower Range Level. Requires LT2618 Steam Generator E24A Lower Range Level. Requires LT2622
and C539. Isolated at C539. and C540 via C37.
Component In Area? No Component in Area? No

Cables in Area: Cables In Area:
PWR LOST I RJI419A PWR LOST 99-M PWR LOST I

ID: LT2618 ID: LT2622
DCD (Links): Status: As Built DCD (Unks): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: RS1 System: SGS Bus: Y28/C540
STM GEN E24A LOW RANGE LEVEL EFIC CHAN A OR STM GEN E24A LOW RANGE LEVEL EFIC CHAN B OR
SPDS-A VIA C539 SPDS-B
Component in Area? No Component in Area? No

Cables In Area: Cables in Area:

PWR LOST I PWR LOST 99-M PWR LOST I

For Internal Arkansas Nuclear One use only.



11/2012003 12:00
In Design

Arkansas Nuclear One
Flowpath / Train Analysis

Page 25 of 34

Fire Zone: 99-M

Red Train

Flow Path: IA-VR-SGS-P016

Unit: 1 Status: As Built

Green Train

Flow Path: IA-VG-SGS-P016

ID: L12620
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24A Upper Range Level. Requires LT2620
and C539. Isolated at C539.
Component In Area? No

ID: L12624
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SGS Bus: RS2
Steam Generator E24A Upper Range Level. Requires LT2624
and C540 via C37.
Component In Area? No

Cables In Area:

PWR LOST I

Cables In Area:

RJI419B PWR LOST 99-M PWR LOST I

ID: LT2620
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS11C539
STM GEN E24A UPPER RANGE LEVEL EFIC CHAN A OR
SPDS-A.
Component in Area? No

Cables in Area:
PWR LOST I

ID: LT2624
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: SGS Bus: Y281C540
STM GEN E24A UPPER RANGE LEVEL EFIC CHAN A OR
SPDS-B.
Component In Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: 2B-VG-SGS-P021

ID:TE1139
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: RCS Bus: Y28/C540
RCS LOOP B HOT LEG TO SPDS-B VIA C539
Component in Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I

ID: TR1139
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: C5401Y28
RCS Loop B Hot Leg Temp. Requires TE1 139 and C540.
Isolated at C540.
Component in Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

Flow Path: 4B-VR-SGS-P022 Flow Path: 4B-VG-SGS-P022

ID:TE1144 ID: TE1147
DCD (Unks): Status: As Built DCD (Links): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: RCS Bus: RSIC539 System: RCS Bus: Y281C540
RCS LOOP B PUMP B COLD LEG TO SPDS-A VIA C539 RCS LOOP B PUMP A COLD LEG TO Tl1147 OR SPDS-B VIA
Component in Area? No C540

Cables In Area: Component In Area? No

PWR LOST I Cables In Area:
PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 5B-VG-SGS-P022

ID: T1147
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: RCS Bus: Y281C540
RCS LOOP B PP A CLD LEG TEMP REQUIRES TEI 147 AND
C540 Isolated at C540.
Component in Area? No

Cables In Area:

PWR LOST 99-M PWR LOST I

Flow Path: 3A-VR-SGS-P023 Flow Path: 3A-VG-SGS-P023

ID:TE1040 ID:TEI041
DCD (Links): Status: As Built DCD (Links): Status: As Built

DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: RCS Bus: RS3 System: RCS Bus: RS4
RCS LOOP B HOT LEG TO BUF C2-2-13 OR XI RCS LOOP B HOT LEG TO BUF D2-3-1 OR XI
Component In Area? No Component In Area? No

Cables In Area: Cables in Area:
PWR LOST I PWR LOST 99-M PWR LOST I

Flow Path: 1A-VR-SGS-P024 Flow Path: 1A-VG-SGS-P024

ID: P12618A ID: P126188
DCD (Links): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: PNLRSI System: SGS Bus: PNLRS2
STM GEN E24A PRESSURE REQUIRESPT2618A AND C539 STM GEN E24A PRESSURE REQUIRESPT2618B AND C540
ISOLATED AT C539. ISOLATED AT C540.
Component in Area? No Component in Area? No

Cables In Area: Cables in Area:
PWR LOST I RJ1419C PWR LOST 99-M PWR LOST I

ID: PT2618A ID: PT2618B
DCD (Unks): Status: As Built DCD (Unks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: RS11C539 System: SGS Bus: Y281C540
STM GEN E24A PRESSURE EFIC CHAN A OR SPDS-A STM GEN E24A PRESSURE EFIC CHAN B OR SPDS-B.
Component In Area? No Component In Area? No

Cables In Area: Cables In Area:

PWR LOST I PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: IB-VR-SGS-P024

Unit: 1 Status: As Built

Green Train

Flow Path: B-VG-SGS-P024

ID: PR2667A
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24B Pressure Requires PT2667A and C539.
Isolated at C539.
Component In Area? No

ID: P12667B
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: PNLRS2
STM GEN E24B PRESSURE REQUIRESPT2667B AND C540
ISOLATED AT C540.
Component In Area? No

Cables In Area:

PWR LOST I
Cables in Area:

RJI419F PWR LOST 99-M PWR LOST I

ID: PT2667A
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: SGS Bus: RS1IC539
STM GEN E24B PRESSURE EFIC CHAN A OR SPDS-A.
Component in Area? No

Cables in Area:
PWR LOST I

ID: PT2667B
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: Y28/C540
STM GEN E24B PRESSURE EFIC CHAN B OR SPDS-B.
Component In Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

Flow Path: 1 B-VR-SGS-P025 Flow Path: 1 B-VG-SGS-P025

ID: L12667
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24B Lower Range Level. Requires LT2667
and C539. Isolated at C539.
Component In Area? No

ID: L12671
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS2
Steam Generator E24B Lower Range Level. Requires LT2671
and C540. Isolated at C540.
Component in Area? No

Cables in Area:

PWR LOST I
Cables in Area:
PWR LOST 99-MRJI419D PWR LOST I

ID: LT2667
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1/C539
STM GEN E24B LOW RANGE LEVEL EFIC CHAN A OR
SPDS-A.
Component In Area? No

Cables In Area:

PWR LOST I

ID: LT2671
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: SGS Bus: Y28/C540
STM GEN E24B LOW RANGE LEVEL EFIC CHAN B OR
SPDS-B.
Component in Area? No

Cables in Area:
PWR LOST 99-M PWR LOST I
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Fire Zone: 99-M

Red Train

Flow Path: 1 B-VR-SGS-P026

Unit: 1 Status: As Built

Green Train

Flow Path: 1 B-VG-SGS-P026

ID: L12669
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS1
Steam Generator E24B Upper Range Level. Requires LT2669
and C539. Isolated at C539.
Component in Area? No

ID: L12673
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RS2
Steam Generator E24B Upper Range Level. Requires LT2673
and C540 via C37.
Component in Area? No

Cables in Area:

PWR LOST 99-M PWR LOST I
Cables In Area:

PWR LOST I RJI419E

ID: LT2669
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: RSI/C539
STM GEN E24B UPPER RANGE LEVEL EFIC CHAN A OR
SPDS-A.
Component in Area? No

Cables In Area:
PWR LOST I

ID: LT2673
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: Y28/C540
STM GEN E24B UPPER RANGE LEVEL EFIC CHAN B OR
SPDS-B.
Component in Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: OA-VGSGS-P029

ID: CV2619
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: SGS Bus: MCCB61
STEAM GENERATOR E24B STEAM DUMP TO ATM (CV2618)
BLOCK VALVE
Component In Area? No

Cables In Area:
PWR LOST 99-M PWR LOST I

Flow Path: OB-VR-SGS-P029 Flow Path: OB-VG-SGS-P029

ID: CV2668 ID: CV2618
DCD (Links): Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: PNLRS1 System: SGS Bus: PNL RS2
ATMOSPHERIC DUMP VALVE STM GEN E24A ATMOSPHERIC DUMP VALVE STM GEN E24B (EIP - 2618)
Component in Area? No Component In Area? No

Cables in Area: Cables in Area:
1443A PWR LOST I RJ1423C 1442A PWR LOST 99-M PWR LOST I

For internal Arkansas Nuclear One use only.
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Fire Zone: 99-M

Red Train

Flow Path: 2A-GR-SGS-P039

Unit: I Status: As Built

Green Train

Flow Path: 2A-GG-SGS-P039

ID: PM7B
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: A3
EMERGENCY FEEDWATER PUMP MOTOR DRIVEN

Component in Area? No

Cables In Area:
RCA311H

ID: PM7A
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: NONE
EMERGENCY FEEDWATER PUMP TURBINE DRIVEN
Component in Area? No

Cables In Area:
GCI428L

Flow Path: IA-GR-SGS-P041 Flow Path: IA-GG-SGS-P041

ID: CV2663
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: D15
P7A STM ADMISSION VALVE EFIC CHANNEL A
Component In Area? No

ID: CV2613
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: D25
P7A STEAM ADMISSION VALVE EFIC CHANNEL B
Component In Area? No

Cables In Area:
PWR LOST I

Cables In Area:
RCD1 512C RCD1512F

ID: SV2613
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: D25
PM7A Steam Admin Bypass Valve EFIC Channel B.
Component In Area? No

Cables in Area:
PWR LOST I

Flow Path: 2A-GR-SGS-P041 Flow Path: 2A-GG-SGS-P041

ID: CV2667 ID: CV2617
DCD (Links): Status: As Built DCD (LInks): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SGS Bus: MCCB52 System: SGS Bus: MCC862
EMERGENCY FEED PUMP P7A TURBINE STEAM SUPPLY EMERGENCY FEED PUMP P7A TURBINE STEAM SUPPLY
FROM E24A ISOLATION VALVE FROM E24B STOP VALVE
Component in Area? No Component in Area? No

Cables in Area: Cables in Area:

RCB5241H RCB5241J GCB6241C PWR LOST 99-M PWR LOST I

For intemal Arkansas Nuclear One use only.
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Fire Zone: 99-M

Red Train

Flow Path: 2A-GR-SGS-P043

Unit Status: As Built

Green Train

Flow Path: 2A-GG-SGS-P043

ID: CV2803
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: MCCB51
EMERG FEEDWATER PUMP P7B SERVICE WATER
SUCTION VALVE
Component In Area? No

Cables In Area:

RCB5193E

ID: CV3850
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB51
SERVICE WATER HEADER TO EMERG FP P78 ISOLATION
VALVE
Component In Area? No

Cables In Area:
RCB5194E

ID: CV2806
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: EFW Bus: MCCB61
EMERG FEEDWATER PUMP P7A SERVICE WATER
SUCTION VALVE
Component In Area? No

Cables In Area:

GCB6181C

PWR LOST I

GPB6181A PWR LOST 99-M

ID: CV3851
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCCB61
SERVICE WATER HEADER TO EMERG FP P7A ISOLATION
VALVE
Component in Area? No

Cables In Area:
GCB6185C

PWR LOST I

GPB6185A PWR LOST 99-M

Flow Path: 1A-GR-SGS-P044 Flow Path: 1A-GG-SGS-P044

ID: CV2800
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: MCCB51
EMERG FEEDWATER PUMP P7B CONDENSATE SUCTION
VLV

Component in Area? No

Cables In Area:
RCB5173E

ID: CV2802
DCD (Unks): Status: As Built

DCD (SSData): Status: As Built

System: EFW Bus: MCCB61
EMERG FEEDWATER PUMP P7A CONDENSATE SUCTION
VLV

Component In Area? No

Cables in Area:
GCB6175C
PWR LOST I

GPB6175A PWR LOST 99-M

For Intemal Arkansas Nuclear One use only.
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Fire Zone: 99-M

Red Train

Flow Path: OC-GR-SGS-P045

Unit: 1 Status: As Built

Green Train

Flow Path: OC-GG-SGS-P045

ID: LRS4204
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: CFW Bus: C539/RS1
Requires LT4204 and C539. Isolated at C539.
Component in Area? No

ID: LIS4205
DCD (Links): Status: As Built
DCD (SSData): Status: As Built
System: CFW Bus: C540N28

Requires LT4205 and C540. Isolated at C540.
Component In Area? No

Cables In Area:
PWR LOST I

Cables in Area:
RJ1452B PWR LOST 99-M PWR LOST I

ID: LT4204
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: CFW Bus: C539/RS1
Cond. Storage TK T41 B Level to LRS4204 or SPDS.
Component In Area? No

Cables In Area:
PWR LOST I

ID: LT4205
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: CFW Bus: C540/Y28

Cond. Storage TK T41 B Level to LIS4205 or SPDS.
Component in Area? No

Cables in Area:

PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: OA-GG-SGS-P050

ID: MSIV-B
DCD (Unks): Status: As Built
DCD (SSData): Status: As Built

System: SGS Bus: D21
MAIN STEAM ISOLATION VALVE CONTROL CIRCUIT
CHANNEL B (SV711,SV621)
Component in Area? No

Cables In Area:
GCM022J GCM022K GCM022Y1

PWR LOST I

Flow Path: OA-GR-SGS-P051 Flow Path: OA-GG-SGS-P051

ID: CV2680
DCD (Links): PC 985000B201 Status: New
DCD (SSData): Status: As Built

System: CFW Bus: MCCB51
MAIN FEEDWATER TO E24A CONTAINMENT ISOLATION
(NOT COI)
Component in Area? No

ID: CV2630
DCD (Links): PC 9850008201 Status: New
DCD (SSData): Status: As Built

System: CFW Bus: MCCB61
MAIN FEEDWATER TO E24B CONTAINMENT ISOLATION
(NOT A COI)
Component In Area? No

Cables In Area:
RCB5124F RCB5124G

Cables in Area:

* GCB6124D

GCB6124K

GCB6124E

PWR LOST 99-M

GCB6124H

PWR LOST I

For intemal Arkansas Nuclear One use only.
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: OA-WG-SWS-P001

ID: CV3643
DCD (Links): PC 985000B201 Status: New
DCD (SSData): Status: As Built

System: SW Bus: MCCB56

AUX COOLING WATER SYSTEM SERVICE WATER VALVE
NORMALLY OPEN
Component In Area? No

Cables in Area:

GCB5653C

GPB5653A

RCB5653D

GCB5653G

PWR LOST 99-M

RCB5653H

GCB5653J

PWR LOST I

Flow Path: Flow Path: OA-WG-SWS-P014

ID: CV3642
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCCB62
SERVICE WATER PUMP DISCHARGE CROSSCONNECT
VALVE P4B-P4C
Component In Area? No

Cables In Area:
GCB6224C

GCB6224G

PWR LOST 99-M

GCB6224D

GCB6224H

PWR LOST I

GCB6224E

GPB6224A

ID: CV3644
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB62
SERVICE WATER PUMP DISCHARGE CROSSCONNECT
VALVE P4A-P4B
Component In Area? No

Cables In Area:
GC86223C

GPB6223A

GCB6223D GCB6223E

Flow Path: IA-WR-SWS-P020 Flow Path: IA-WG-SWS-P020

ID: PM4A
DCD (Links):

DCD (SSData):

System: SW Bus: SWGA3
SERVICE WATER PUMP A
Component in Area? No

Status: As Built
Status: As Built

ID: PM4C
DCD (Links):

DCD (SSData):

System: SW Bus: SWGA4
SERVICE WATER PUMP C
Component in Area? No

Status: As Built
Status: As Built

Cables in Area:

RCA302J RCA302K
Cables In Area:

GCA402C

GCA402J

PWR LOST 99-M

GPA402B1

GCA402D

GCA402K

PWR LOST I

GPA402D1

GCA402E

GCA402L

GPA402C1

For Internal Arkansas Nudear One use only.
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Fire Zone: 99-M

Red Train

Flow Path: IA-WR-SWS-P021

Unit: I Status: As Built

Green Train

Flow Path: 1A-WG-SWS-P021

ID: PM4B(R)
DCD (Unks):

DCD (SSData):

System: SW
Service Water Pump B
Component in Area? No

Status: As Built
Status: As Built

ID: PM4B(G)
DCD (Links):
DCD (SSData):

System: SW
Service Water Pump B
Component In Area? No

Status: As Built
Status: As Built

Bus: A3 Bus: A4

Cables in Area:
GCA303K RCA303M

Cables In Area:
GCA403D

GCA403H

GCA403M

PWR LOST I

GCA403E

GCA403J

GPA403A

GCA403F

GCA403L

PWR LOST 99-M

Flow Path: Flow Path: 1A-WG-SWS-P022

ID: PM4B(G)DS
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: RA2
Disconnect Switch for PM4B(G) Green Power Supply
Component in Area? No

Cables In Area:
PWR LOST I

Flow Path: Flow Path: A-WG-SWS-P031

ID: SG2
DCD (Links): Status: As Built
DCD (SSData): Status: As Built

System: SW Bus: MCCB61
SLUICE GATE DARDANELLE TO BAY C
Component In Area? No

Cables in Area:
GPB6253A PWR LOST 99-M PWR LOST I

Flow Path: Flow Path: 2A-WG-SWS-P031

ID: SG7
DCD (Links): Status: As Built

DCD (SSData): Status: As Built

System: SW Bus: MCCB62
SLUICE GATE EMERGENCY POND TO BAY C
Component In Area? No

Cables In Area:

GPB6251A PWR LOST 99-M PWR LOST I

For internal Arkansas Nuclear One use only.
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Fire Zone: 99-M

Red Train

Flow Path:

Unit: 1 Status: As Built

Green Train

Flow Path: 1A-WG-SWS-P033

ID: SG4
DCD (Links):
DCD (SSData):

System: SW Bus: MCCB61
SLUICE GATE BAY C TO BAY B
Component in Area? No

Status: As Built
Status: As Built

Cables in Area:
GPB6334A PWR LOST 99-M PWR LOST I

Flow Path: 2A-WC-SWS-P033 Flow Path: 2A-WC-SWS-P033

ID: SG6 ID: SG6
DCD (Links): * Status: As Built DCD (Links): Status: As Built
DCD (SSData): Status: As Built DCD (SSData): Status: As Built

System: SW Bus: MCCB62 System: SW Bus: MCCB62
SLUICE GATE EMERGENCY POND TO BAY B SLUICE GATE EMERGENCY POND TO BAY B
Component In Area? No Component in Area? No

Cables in Area: Cables in Area:

GPB6242A PWR LOST 99-M PWR LOST I GPB6242A PWR LOST 99-M PWR LOST I

For internal Arkansas Nuclear One use only.
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INDEX AD CODES LIST

0.1 I ndex

This calCulational package is complete and self con-

tained.

0.2 Codes List

IMAP 3.OB Revision 18.0 is the only code used. Code

,erification is documented in this package. The exe-

cutable load module is RS/6000 workstation file

p3 /maap/Pmaap.
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1. PURPOSE

To perform 1MAAP analyses of representative AO-1 s-

qtaences to support verification of PRA Level 1 and 2

assumptions and to provide data for Severe Accident

Management (SAM) Guideline development.
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2. PROCEDURE

A140 Design Engineering (ANO-DE) defined eight severe

accident scenarios for ANO Unit 1 and requested that

MAAP analyses of the scenarios be performed [81*. The

procedure for performing the analyses is as follows:

1. Install and verify the AAP 3.OB Revision 18.0

code on the Nuclear Engineering Aalysis Depart-

ment's (NEAD's) IBM RS/6000 workstations This

code will be used to analyze the accident se-

quences.

2. Develop a task plan describing the scenarios and

branch cases to be run, modeling assumptions, and

project schedule. The task plan will be the de-

fining document for this project. (This task plan

is included in Reference 8, with clarifications in

Reference 22).

3. Define the accident scenarios, or sequences, to be

analyzed and operator recovery actions for se-

quence branch cases. (Sequence definitions and

modeling assumptions will be specified in the task

* Numbers in b-ackets refer to references in Section 5.



CALCULATION NO. NEAD-NS-92/015.RO PLAGE 6

plan.)

4. Develop the MAAP input parameter files to be used

for the analyses per the guidelines set forth in

the task plan (8). The basis for the parameter

file is the ANO-1 MAAP 3.OB Rev. 16 parameter

file documrented in NEAD Calculational Package

178-10 [1].

5. Perform sensitivity studies to assess the impact

of values of selected parameters on results and to

determine the best values t use in the analyses.

6. Develop MAAP input files for each accident se-

auence and branch case.

7. Perform the analyses and document results.
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3. RESULTS

The accident scenarios and analysis results are sum-

marized in Tables 3.1 and 32. Table 3.1 lists the

sequences analyzed and the available systems for each

sequence. Table 3.2 summarizes the analysis results

from each sequence and the associated branch cases.

This table also shows the operator recovery actions

used in each branch case. The sequence end times are

2 hours after containment failure for sequences that

predict containment failure or some time after vessel

failure for sequences with no containment failure

(i.e., S, RX, RU, and AU). Branch cases are run just

long enough to demonstrate the effectiveness of the

operator recovery action.

Appendix 3 contains listings of all sequence input

files. Microfiche of output files from each analysis

are provided in Section 6. Plots of selected parame-

ters from each sequence are included in Appendix 4.
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3.1. Branch Cases

Branch cases were analyzed for all but one sequence to

demonstrate the effectiveness of operator actions in

mitigating three plant damage states: containment

failure (CF) (for cases involving containment fail-

ures), reactor vessel failure (VF), and core damage

(CD). Core damage is defined here to occur when the

temperature of the hottest core node reaches 2500 K

(4038.7 F), which is the normal melting temperature of

the zircaloy fuel cladding. Mitigating actions for

the SGTR RX sequence could not be implemented due to

the sequence progression. Branch cases for this se-

quence were therefore not analyzed (per Ref. 22).

The operator intervening actions are shown in Table

3.3. These interventions, or recovery actions, are

based on the assumption that previously unavailable

systems are returned to service and are started by the

control room. operator. Recovery actions to avoid

containment failure include initiation of one train of

reactor building spray (RBS) and fan coolers (RBFC).

Recovery actions to avoid core damage and vessel

failure include initiation of feed and bleed (F&B)
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operations and recovery of ECCS injection (one LP ,

one HPI, or both).

In addition to demonstrating the effectiveness of the

recovery actions, the branch case analyses also de-

termine the approximate time that the recovery action

can be initiated to avoid the plant damage state. The

timing of the recovery actions in each branch case

were iteratively determined based on observations of

critical parameters (TCRH{OT, containment pressure,

etc.) from the base case results. Recovery action

times for each branch case are included in Table 3.2.

3.2. Results Summary

Overall, calculated results for all sequences analyzed

are consistent with expected plant response. Plant

response to operator actions in the branch cases is

also as expected. Some observations from specific

sequences are provided below.

* The TBF2P sequence is the TBF2 (loss of AC and DC

power) sequence but with RCPs running. The RCPs

trio after 43 min. due to voiding in the TICS. The
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effect of the pumps on sequence progression is to

decrease the timing of all key events except con-

tainment failure, which is unaffected. TBF3P is

the no core damage branch case for the TBF2P se-

quence. The mitigating action (F&B) is initiated

at 55 min., 10 min. before core damage. This is

after the 40 min. minimum time limit specified in

Table 3.3 (Note 2). The mitigating action in the

no CD branch of the base (RCPs tripped) case

(TBF6) is initiated at 59 min. This also satis-

fies the minimum time limit for the mitigating

action for this sequence as specified in Table

3.3.

* TBX: The TBX sequence initiating event is a reac-

tor scram and stuck open pressurizer ERV. The ERV

remains open until ECCS recirculation is initiat-

ed, at which time the valve is closed. This se-

quence was found to be very responsive to the op-

erator recovery actions (F&B) for the no core

damage and no vessel failure branch cases. Ini-

tiating F&B as late as 5 min. before core damage

(TBX3) and before vessel failure (VF) (TBX7) was

sufficient to avoid the relevant plant damage
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state. This sequence also predicts the latest

containment failure time (56 hr.) of all sequences

analyzed.

* SX: The small LOCA sequence uses a break area

based on a 4 diameter hole as specified in the

project task plan [8). However, the resulting

break flow is more typical of that expected for a

medium break LOCA. n addition, the decay heat

removal criterion for small breaks defined in the

task plan [8] is not satisfied. (See Section

4.2.2 for a detailed discussion of break sizes.)

* RX: The first Steam Generator Tube Rupture (SGTR)

sequence (RXI) is initiated by a double ended

break of one SG tube. No operator actions to

cooldown the RCS or isolate the affected SG are

credited. One HPI pump is started 30 minutes af-

ter the initiating event and runs until recircu-

lation conditions (i.e., depletion of WST inven-

tory) at 14.4 hours (c.f. Table 3.2). At this

time, all ECCS injection and PB Spray fails due to

insufficient water in the reactor building sump.

Note that no operator recovery actions (e.g.,
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start one HPI pump) can be initiated after recir-

culation due to the dry R sump. Therefore, no

branch cases are run for the RX sequence (per

Reference 22). Containment failure will eventu-

ally occur due to failure of RB Sprays and Fan

Coolers at recirculation. However, the SGTR se-

quences are terminated prior to containment fail-

ure. The RX1 sequence is terminated at 40 hours,

when containment pressure (PD) is 60 psia, well

below the 153.4 psia failure limit.

The second SGTR sequence (RXO) is identical to RXI

with the exception of the break size, which is

equal to 50k of that used in RXI (see Section

4.4.3 for a discussion of SGTR break sizes). The

progression of this sequence is similar to RX1.

However, the smaller break size and subsequent

lower break flow results in a slower rate of RCS

depressurization, lower HPI pump flow rate (due to

the higher RCS pressure), and thus a later recir-

culation time (19.8 hours versus 14.4 hours in the

RXI sequence). Vessel failure occurs approxi-

mately 6 hours after recirculation (30.3 hours

versus 24.6 hours in RX1). The XO sequence is
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terminated two hours after RV failure.

Results from both the RXl and RXO sequences show

significant oscillations in broken steam generator

secondary pressure (PBS) after the SG fills.

These oscillations are also reflected in the sec-

ondary temperature (TGBS) and level (WBS) re-

sponse and are due to a limitation in the MAAP

3.OB Revision 18.0 SG model. A revision to the

model is being incorporated into the Revision 18.1

code to address this limitation.

* AX: This large LOCA sequence uses a 12" diameter

break and is the only sequence analyzed that does

not credit the core flood tanks CFTs). As a re-

sult, core uncovery occurs very early in the se-

quence (126 sec.). However, early core damage is

avoided due to ECCS injection initiated at 4.3

sec. A sensitivity calculation was run with CFTs

credited. The effect was to increase the core

uncovery time to 6493 sec. However, core damage

(2.3 hr) and vessel failure (3.6 hr.) times were

not significantly affected.
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v Sensitivity calculations involving containment ge-

ometry and corium entrainment options show that

the timing of the containment failure can be im-

pacted as much as 3 by changes in some input

parameters. A detailed discussion of the results

of several containment sensitivity studies is

provided in Section 4.3. Output files from the

sensitivity calculations are NOT included in this

package.



TABLE 3.1

ANO-1 MAAP ANALYSES - ACCIDENT SEQUENCE DETAILS

Sequence SEQ EFW HPI i CPI 1/r RHS i/r RBFC i/ jPRZR Spy RZR trS Trip CFTs AC+DC Rx

Description Note 2 RCP's Note I Scrnm

Transient 1 TBF 0 0/0 OfO 0/0 0/0 0 0 at 0.0 hr I 0 at te

Station lackout 0.0 hr

Transient #2 TBX 0 110 1/0 110 1/0 1 1 at min I1 at time

Less of su after l 0.0 r

Smair LOCA + SX 0 1/0 110 1/0 1/0 0 0 at 2 min 1 I auto

Recire. Failure after E

Small OCA + SU1 1 0/0 0/0 1 1/1 1/1 0 0 at 1400 1 1 auto

inject. Failure Note 3 psin

SOIR Recire. RX 0 1/0 1/0 1/0 1/0 0 0 at Z min 1 1 auto

Failure Note 4 after E

SGIR Inject. RU 1 0/0 0/0 1/1 1/1 0 0 at 1400 7 auto

Failure Note 3 psia

Lare LOCA + I AX 0 1/0 1/0 1/0 1/0 0 0 at Z min 0 t auto

Recirc. Failure I after E

Large LOCA + AU 0 0/0 OfO 1/1 1 0 0 at 2 min 1 1 auto

Inject. Flure I - after I

cj

0

z

0

i
U3

t-.
t0
bH
(A

Cd
Fb

Legend 1
0

HPI
LPI
RBS

- Denotes system/coaonent available.
- Denotes ystea/cropnent unavailable.
- High Pressure Safety Injection System.
* Low Pressure Safety Injection System.
- Reactor Butlding Spray.

R8FC - Reactor Bultding fan Coolers.
CFT * Core Flood Tanks U4AAP Accurulators).
i/r - njection mode/reetrculation mode.
IE - initiating event.

Rotes: 1. Credit 1 of 2 Core Flood Tanks (CFts) (if available).
2. Credit 1 of 4 reactor building fan coolers (RBFC) n all sequences (when available).

3. EFW automatically actuated on reactor scram and controls OTSG levels at the
ZUCYLB/ZWCTLU setpofnts (17.6 ft per C^13.Z9, 13.30 of CP 178-10, Rev. 0 LII).

4. Start HP! purp 30 minutes after initiating event.

0
W

M



TABLE 3.2
ANO-1 MAAP ANALYSES RESULTS SAMIARY

TIMING OF KEY EVENTS (R)

Page cf 2

OPERATOR RECOVERY ACIIONS (R)

Sequence SEQ/RUN RX RCPS RECIRC. CORE CORE TEMP. RV CCNTMT INITIATE START START START TIME BEFORE

ID SPAM TRIP HPI LPI (Note 2) NCOVERY > 2500 FAILURE FAILURE FA9(1) ECCSt3) ReS RBFC DAMAGE STATE

Base Case t8F2 0.0 0.0 N/S N/S N/S 1.1 1.5 2.05 43.5 N/S N/S NIS N/S NIA

No Core
Damage (CO) TBF6 0.0 0.0 N/S N/S Nate 4 N/A N/A UfA N/A 0.98 N/S N/S 0.98* 0.5 hr

No Vessel
Failure (VF) TBFS 0.0 0.0 N/S N/S 6.2 1.1 1.5 N/A N/A 1.56 N/S N/S 1.56* 0.5 hr

No Cntmt
Failure (CF) TF4 0.0 0.0 N/S N/S Note 4 1.1 1.5 2.05 N/A N/S N/S 43.04 43.04 0.5 hr

S8 W/RCPs
Base Case T8F2P 0.0 43 in N/S N/S N/S 0.77 1.1 1.6 43.9 N/S N/S N/S N/S N/A

No Core
Damage (CD) TBF3P 0.0 43 in N/S NIS 6.04 0.77 N/A N/A N/A 0.92 0.92P 0.92* 0.92* 10 min

Loss of SW
Base Case TBXt 0.0 2 min 3.6 min 3.6 min 8.56 11.4 12.2 13.2 56.0 NIS #/5 NS N/S NJA

No Core
Damage (CD) TBX3 0.0 2 min 3.6 min 3.6 min 8.56 11.4 N/A N/A N/A 12.1 N/S 12.1* N/S 5 min

No Vessel,
Failure (VF) TBX? 0.0 2 min 3.6 min 3.6 min 8.56 11.4 12.2 NA N/A 13.1 N/S 13.1* 13.1* 5 min

No Cntmt
Failure (CF) T8X8 O.D 2 MIn 3.6 min 3.6 min 8.56 11.4 12.2 13.2 N/A N/S N/S 55.5 55.5 0.5 II

SBLOCARecirc
Failure-Base SX6 19 sec 2 min 32 sec 32 sec 3.7 4.9 5.7 7.1 28.5 N/S N/S N/S N/S N/A

No Core
Damage (CD) SX9 19 sec 2 in 32 sec 32 sec 3.7 4.9 N/A N/A N/A N/S 5.24 N/S 5.24 30 min

No Vel
Failure (Vf) SXe 19 sec 2 in 32 sec 32 sec 3.7 4.9 5.7 V/A N/A N/S 6.6 N/S 6.6 2T in

No Cont.nt

Failure (CF) SX7 19 sec 2 in 32 sec 32 sec 3.7 4.9 5.7 7.1 N/A N/S N/S 28.0 28.0 30 min

I _____________. _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

I

,

H
0

Z

Cn

I.

0

0

:I

Notes: . Feed ard Bleed (8) Initiation consists of epening the Pressurizer
2. Manual transfer to FCrS recirculation mode.
3. Start one HP1 prxp OR one HPt and one LPI p. If in recirculation.
4. Problem end time reached befare initiaticn conditions; obtained.

ERV and starting one HPI pnp. * Placed in autmatic.
14/S - Nor Started,
N/A - Not Applicable.



TABLE 3.2
AN0-1 MAAP ANALYSES - RESULTS SUMMARY

TIMING OF KEY EVENTS (HR)

Page of 2

OPERATOR RECOVERY ACTIONS (R)

Sequence SEQ/RUN RX RCPs RECIRf CORE CORE TEMP. RV CONTHT INITIATE START START START TIME BEFORE

ID SRAK TRIP RPI LPI (Note 2) UNCOVERY > 2500 K FAILURE FAILURE F98(1) ECCS(3) RBS R8FC DAMAGE STATE

SOLOCA+Inject
FBilure-Base Su30 19 sec 33 see N/S N/S 5.0 0.44 1.0 2.4 N/A N/S N/S N/S N/S N/A

No Core
Demae (CD) SV21 19 sec 33 sec 0.83 3.8 3.8 0.45 NIA N/A t/A N/S 0.83 N/S N/S 10 in

No Vessel
Failure (VF) 5311 19 sec 33 sec 2.26 4.2 4.2 0.45 1.0 N/A N/A NIS 2.26 N/S N/S 10 min

SGTR+Reci rc.
(0.00338 f2) RX1 2 min 2 min 0.5 0.2 14.4 22.0 23.2 24.6 Note 4 N/S N/S N/S NIS N/A

SGT R+Reci rc.
(0.00169 f2) RXO 2 mnn 2 miM 0.5 N/S 19.8 27.5 28.6 30.3 Note 4 N/S N/S N/S NIS N/A

SGTRInject.
FBlure-Base RU02 19.3 sec 0.1 N/S #/S 25.7 2.24 2.9 3.8 N/A HS N/S N/S N/S N/A

No Core
Damage (CD) RU4 19.3 sec 0.1 2.4 M/S Note 4 2.24 N/A N/A N/A N/S 2.4 N/S N/S 28 mton

No Vessel
Failure () RU3 19.3 sec 0.1 3.32 N/S Note 4 2.24 2.9 N/A N/A N/S 3.32 N/S N/S 0.5 hr

LBLQCARI rc...
Failure-Base AX2 4.3 see 48.8s * 4.3 see 4.3 see 1.55 125.7 see 2.8 4.0 26.7 N/S N/S N/S N/S N/A

No Core
De sage (CD) AX55 4.3 sec 48.8a *' 4.3 see 4.3 sec 1.55 125.7 sec N/A N/A N/A N/S 2.3 N/A 2.3* 0.5 hr

No VesseI
Failure (VF) AX4 4.3 sec 48.8 * 4.3 sec 4.3 see 1.55 125.7 sec 2.8 N/A N/A N/S 3.51 N/S 3.51* 0.5 hr

No ontmt
Failure (CF) AX3 4.3 see 48.8s ** 4.3 sec 4.3 sec 1.55 125.7 sec 2.8 4.0 N/A N/S N/S 26.2 26.2 0.5 hr

LBLOCA+hnject -. -. . _ _ . . _

Failue Base AU21 4.2 see 48 a ** N/S N/S 4.4 526.4 sec 0.43 1.0 iA N/S HS N/S IS N/A

No Core
Damage (CD) AU320 4.2 sec 48 s N/S 0.40 1.6 526.4 see N/A NA N/A IS 0.40 N/S N/S 2.4 min

No Vesset
Failure (VF) AU311 4.2 sec 48 a ** N/S 0.83 1.9 526.4 see 0.43 N/A N/A N/S 0.83 IS NS 10 mn

2

H
0

z

0

(, 

I-A-

:'

;

CL .

Notes: See Page 1. ** RCPs trip early due to RCS vaporization. N/S Not Started.
N/A Not Applicable.

* Placed in automatic.



. . .. . D . .... . .... I | .| - s.- ... . ...... .... , I .. ... .. . .. -- . . .

CALCULATION NO. NEAD-NS-92/015.R0 A .S PAGE 8

TABLE 3.3

Onerato Recovery Actions

Secuence d hBIMr Case cov9rAy AcLin

TBF

SJ

No CD
No F

No D
N VF

No CD
NO VF
N CP

No al

N/A

No CD
No F

no D

No VF
N CF

No FNO ar

(2] F&B 1]
F&B l13

RBS, PC

F&B (l]
F&B(I]

EBS, PBc

Start HPI/LPI, PRBFC [3]
Start HPI/LPI, RBC

RBS, PFC

Start I. BPI [4]
Start -1 HP (4]

N/A

.Start 1 I
Start 1 HPI

Start LPI, RBFC 3]
Start LPI, IRBF

ES, RBFC

start LI
Start LPI

RU

AX

AU

1) Open LV and start I HPI purp. AId LPI gm at recirculation.
2) Run to cases, owne with RCPs nniing and the other with RCPs

tripped. Initiate F&B (start 1 HPI y.n) no earlier than 40 run.
wi«th RCs runing and no earlier than 55 mmn. with P.CPs tripped.

3) Credit I RBFC and 1 I or LPI tain with no M Cooler.
4, For all cases, add LPI pu at recirculation for long term core

cooling (nonral E= pump recirclation aligrent).

legend: M -

CF -
RBS-

Core Damge
Vessel FiLure
Contairrat Failure
Reactor Bldg Spray

RBBC
BPI
L22I

- Reactor Bldg Fan Cooler
- High Pressure Injection
- L Pressure Injection
- Decay Hear, Rarval
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4. CALCULATIONS

4.1. MP Code Verification

The purpose of the MAAP code verification task is to

validate the performance of the PWR MAAP 3.OB Revision

18 code installed on the Nuclear Engineering Analysis

Department (NEAD) IBM RISC System/600 workstation.

4.1.1. Code Installation

The PWR MAAP 3.OB Revision 18.0 source code was ob-

tained by Entergy Operations from Fauske Associates,

Inc. through the MAAP Users Group (UG) 2). The code

has been subjected to a design review and independent

verification and validation by EPRI. IAAP 3.OB codes

are maintained under the FAI Quality Assurance Program

in conformance with 1OCFR50 Appendix B. PWR MAAP 3.OB

Rev. 8 was installed at NEAD by first loading the

single-preCision source code onto the RPS/6000. The

source code was then split into individual subroutines

using the RS/6000 '"fsplit" utility, and co-miled and
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linked using the xf link editor to create an execut-

able load module. The load odu'e s /p3/pmaap/Pmaap.

4.1.2 Approach

The approach used to verify the VMAP code installation

consisted of executing three standard sample problems

and comparing the results to those provided by FAI.

FAI transmitted with the MAAP source code a default

parameter file for a Zion-like PWP. Large Dry plant

(ZION_Re.PAP) and input files for three sample prob-

lems; a station blackout with pump seal LOCA (TMLB),

large break LOCA (AHF), and small break LOCA (S2HF).

These sample problems were executed by FAI using sev-

eral different computer systems and compilers and the

results reported in Table 4.1-4.3 of the Transmittal

Documentation [15].

To verify the MAAP installation at NEAD, these same

sample problems were executed on the RS/6000 using the

default ZIONR18.PAR parameter file and FAI's input

files. The results, in the form of numerical

figures-of-merit, were then compared to those reported
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by FAI (Table 4.1 - 4.3 115]).

Additional verification was obtained through qualita-

tive comparisons of plotted results. Plot files from

the TMLB sample problem were plotted using an in-house

Fortran post-processor (MAAP.GRAPH2). The plots were

compared to corresponding plots in Appendix V of the

Transmittal Documentation (15].

Microfiche of the workstation input script files and

all output files for the four sample problems is in-

cluded in Section 6.

4.2.3 Acceptance Criteria

The acceptance criteria established by FAI to evaluate

code performance is used to verify the performance of

the MAAP code on the RS/6000. This criteria requires

that results be:

* Within 3 of FAI's results for timing of these key

events:
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* core uncovery,
'vessel failure,
* containment failure.

* Generally within 1 to order of magnitude on mass-

es.

* Within 5% of mean on absolute basis for fraction of

clad reacted.

4.1.4 Results

Results of the code verification are summarized in

Tables 41.1 - 4.1.3. The NEAD data is from the

figures-of-merit summaries printed at the end of the

log files from the RS/6000 sample problem results.

The FAI results are the average of the four single-

precision cases reported in Tables 4.1 - 4.3 of the

MAAP 3.OB Revision 18 transmittal documentation 153.

Agreement between results from the Station Blackout

(TM)B) problem (Table 4.1.1) and Large LOCA (AHF)

problem (Table 4.1.3) are within the FAT acceptance

criteria for fraction of clad reacted and timing of

key events and generally within the 10t acceptance

limit on masses. Exceptions CsI mass in corium in
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the TMLB case and SrO released in-vessel in the HF

case) involve small quantities (<.35 kg) and are not

considered significant.

NEAD results from the Small LOCA S2HF) problem (Table

4.1.2) satisfy the acceptance criteria or most pa-

ram-eters. Exceptions include timing of vessel failure

and several mass distribution totals. The relatively

large (7.52k) discrepancy in vessel failure tim-ing is

believed o be due to differences in maximum time step

between two of the FAI cases (Vax and Avalon) and the

RS/E000. FAI obtained similar large discrepancies

between their Vax/Avalon cases and Lahey and INDP com-

pilers (cf. Table 4.3 [15]). FAl attributed this

difference to a smaller maximum time step used on the

Lahey/NDP compilers (10 sec. versus 20 sec.) . Exam-

inat-ion of the NEAD results show that the RS/6000 also

uses a 10 sec. maximum time step, similar to the Lahey

and NDP compilers. Comparison between the RS/6000

(NEAD) and Lahey/NDP ailure times show only a 0.03t

discrepancy (56,661.36 sec. Lahey/NDP average versus

56,678.48 sec. RS/6000), which is well within the 3t

acceptance limit. This is believed to be the more

valid comparison. Therefore, the NEAD result for this
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parameter is considered acceptable.

Table 4.7.2 also shows a large discrepancy in the

concrete aerosol mass (68.65%). FAI also obtained

large differences in this parameter for the different

compilers (cf. Table 4.3 [15]). The reason for this

discrepancy is unknown. However, due to the rela-

tively small quantities involved (<3.5 k), this dif-

ference is no-, considered significant in terms of code

validation. The remaining mass parameters that do not

satisfy the 10% acceptance limit (i.e., selected U02,

CsI, and SrO mass distributions) all involve small

quantities and are therefore not considered signifi-

cant.

Additional verification of the MAAP code is obtained

by comparing plots of selected parameters. Parameters

specified in the default parameter file group (PLTMAP)

were plotted using the AAP.GRAPH2 post-processor for

the Station Blackout (TDMB) and Small LOCA (S2HF)

sample problems. These plots were compared to corre-

sponding plots in Appendix V of the PWR Rev. 18

transmittal documentation (151 ( TI4LB case) and to

plots generated from the Lahey-S plot files provided
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by FAI (S2HF case). The comparisons showed good

agreement for all parameters for both problems.

(Note: No verification plots are included in this

package.)

4.1.5 Conclusion

Based on the results of the code validation program,

it is concluded that the PR MAAP 3.OB Revision 18

code as installed on the RS/60000 workstation at NEAD

is running correctly and returning valid results.
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TABLE 4.1.1

MAAP 3.OB Rev. 18 Verification: Station Blackout (TMLB)

MAD
EVwqr j

M~i
(MOA-FAI/7AI)

Core nory (sec.)
Vessel Failure (sec.)
Contaiment Failure (sec.)

86-43.33
14245.89

118693.09

8866.58
414668.48

119209. 95

-2 .518
-2.881
-0.434

Clad Reacted (FRAC)
Czncrete Aerosol (YZ)

0.4349
0.0000

0.4395
0.0000

0.0046 (i
0. 0000

UO2 Pss Distributim ()
U12 Mass In Cvity
UX32 M5ss In B' Capt.

13229.39 14032.57
85916.05 85112.85

-5.724
0.944

CsI ss Distribuion (2)

Initial Mass
in Core
in coriun
in Prii^uy Systen
ln Steam Generator
In Containtent
Total In-Vessel Released
Total Ec-Vessel Released
Released to Etixalient

1.0000
0.0000
0.0182
0.9281
0.0000
0.0523
0.9818

0.0000
0.0013

1.0000
0.0000
0.0065
0.9381
0.0000
0.0573
0.9968
0.0000
0.0013

0.00
0.00

180.-00
-1.066

0.00
-8.726
-1.505
0.00
0.00

SrO Miss Distribitia (2)

itial Mss
In Core
in Corium
In Pixazy Systen
LI! Steam Generator
In C ntainnt
TItal In-Vessel Released
Total Ex-Vessel Released
Released to ERircxrent

1. 0000
0.0000
0.9998
0.0002
0.0000
0.00
0. 0002
0.0000
0.0000

1. 0000
0.0000
0 .-998
0.0002
0.0000
0.00
0.0002
0.0000
0.0000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

. Absolute differene in fraction of clad reacted.
2. Avg. for OsI, SrO distri19tion are normalized to initial nsasses.
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TA E 4 . . 2
MAAP 3OB Rev. 8 Verification:

NED

Small LOCA S2HF)

F2VgiT ==Ufl

Core !bcovery (see.)
Vessel Failure (sec.)
Contaiminnt Failure (sec.)

FA

41422.09
61287.77

0.30

41709.33
56678.48

0.00

k -Differ e
(NAD-FAI/FAl)

0.693
-7.52
0.00

mNT m MSSS AND REAC

Clad Reacted (FRA)
Concrete Aerosol ()

'0 1das I~sr=in(ir)
W02 ss In Cvity
V32 Mss in 'B' czpt.

0.3909
16.74

99142.29
2.50

0.4252
53.40

90841.17
3.22

0.0343 (1)
-68.615

9.138
- 2.360

CsI ss Distribution (2)

Initial 14s3
in Core
in Corium
in Pri:ary Systen
In Contam e

in Steam Generator
Total In-Vessel Released
Total E-Vessel Released
Released to rrirartent

. 0000

0.0000
0.0000
0.7529
0.2471
0.0000
1.0000
0.0000
0.0000

1.0000
0.0000 (3)
0.0000
0.6029
0.3954
0.0000
0.9983
0.0000
0.0000

0.00
0.00
0.00

24.888
-37.491

0.00
0.1703

0.00
0.00

SrO Mass Distribtion (2)

Initial Mss
In Core
In Carium
In Prixary ystan
In Steam Generator
In COntai nt
Total In-Vessel Released
Total Ec-Vessel Released
Released to Fvironant

1.0000
0.0000
0.9982
0.0003
0.0000
0.0014
0.0004
0. 0014
0.0000

t. 0000
0.1304
0.9320
0.0003
0.0000
0.0025
0.0005
0.0023
0.0000

0.00

7.1030
0.00
0.00

-44.00
-20 .00
-39.13

0.00

1. Absolute difference in facticn of clad reacted.
2. Avg. for CsI, SrO distribution ae nonmlized to
3. FAI results =0.00 for all but one case.

initial masses.
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TABLE 41.3

TMAAP 3.03 Rev. 18 Verification: Large LOCA (AHF)

FATI
EVENT TINTm- (NEMD-FI,:/Mirl

0. 0631
0.1111

0.0208

ore UtncoVry (sec.)
'vessel Failure (sec.)
Cctaixnent Filure (sec.)

5090.64
9921. 57
71822.2.

5087.43
9910.56

71807.20

.MSSES AND OAD! REA=

Clad Reacted (!RA)
Concrete Aersol ()

0.2962
46.12

0.2981
48.90

0.0019(fl)
-5.69

TJ02 Mss DistAribution ()
2032 Mss In Cavity
UD2 Sss In 'B' COtpt.

CsI Mass Dist-iutcn (2)
Initial mss
In Core
In Coritu
In Primary System
In Steam Generator
in Contalima2t
Total In-Vessel Released
ltal E-vessel Released
Released to }avranr3t

SrO =ss Distribtion (2)
Initial 1ss
In cre
In Gorium
In Prinury Systan
IT Stearr Generator
In Contairrent
Ibtal In-Vessel Released
Total E-Vessel Released
Released to Eiroient

99142.06 99141.97
2.59 2.64

1.0000
0.0000
0.0000
0.4797
0.0000
0.3981
1.0000
0.0000
0.1222

1.0000
b.ooo
0.9973
0.0003
0.0000
0.0023
0.0004
0.0022
0.0000

1.0000
0.0000
0.0000 (3)
0.4863
0.0000
0.3914
0.9995
0.0000
0.1219

1.0000
0.0000 (3)
0.9972
0.0003
0.0000
0.0025
0.0005*
0.0023
0.0000

0.00
-1. 894

0.00
0.00
0.00

-1 .357
0.00

1.7=1
0.050
0.00

0.246

0.00
0.00

0. 010
0.00
0.00

-8.00
-20.00
-4.348

0.00

1. Absolute difference in faction of clad reacted.
2. Avg. for CsI, SO distributicn are noralized to
3. FI results =0.0 for all but one case.

-initial nmsses.
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4.2. Parameter File Development

This section documents changes made o the base ANO-1

MLAP 3.OB Rev. 16 parameter file [l] (A2_R17Q.PAR) to

create the parameter file used in the ANO-N analyses

(AISAM02). The base model is revised to:

¢ Reflect new, deleted, and redefined parameters for

the Revision 18 code.

* Reflect the requirements of 40 as defined i the

Project Task Plan 8].

* Incorporate the latest recomendations from

EPRT/FAI, and Gabor, Kenton, & Associates (GKA).

* ncorporate SAIC's comments and recommendations rom

the ANO benchmark project [10).

Table 4.2.1 is a listing of the parameters that were

evaluated. Consistent with previous MAAP documenta-

tion (e.g., [11), the parameter numbers in the table

conform to the convention xx-yy,w where xx is the

MyAAP nput parameter group number and yy is the number

of the parameter within that group. The "Original

Value" in the table is the value of the parameter in
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the base parameter file [1]. The Revised Value" is

the value used in this analysis. Calculation numbers

for each parameter are referenced in the last column.

The calculations are provided in Appendix 1. Note

that the value of the accumulator pipe length (XLACUM)

used in the parameter file and shown in Table 4.2.1

differs from the value calculated in Appendix 1 (see

C-6.1). Note also from Table 4.2.1 that values of

some parameters evaluated remained unchanged. These

are parameters that were revisited during the devel-

opment of the ASAM02 file but determined to require

no revision. A copy of the AISAM02 parameter file is

included on microfiche in Section 6.



TARLE 4.2.1 (1 of 7)

Paremeter Parameter original Revised
Wv-ber Name Value Value Reason Reference No.

1-16 HFCN(12) 0.0 DELETED Not a user input for Rev. 18. Z1O9lS.PAR 2). 1.1

2-21 GRXVO 0.0 DELETED Not a user Input for Rev. 18. ZIONLR1S.PAR 12l. 2.1 0

_ _ . _ _ _ __ _ _______________ _ ___________.. _ _ . ...._ _ ...

Revised definition for Rey. 18 Users Guide 31 ,O

2-51 PDCRO 44.66 psid 1000 psid t/H odifications. Rev. 892 2.2

Users Guide 31,
2-65 MCLTOT 106482.7 lb 160643.9 lb Revised definition for Rev. 18. Rev. 392. 2.3

Added to Rev. 17 for half-loop Users Guide [3),

2-78 HALFLP N/A 0 operations. Rev. 4/91. 2.4

Added to Rev. 17 for half-toop Users Guide (31, 
2-79 WRHIRHI U/A 0.0 lb/hi operatiorns. Rev. 4/91 & 8/92. 2.5 "O

2-80 WRRHO P/A 0.0 Lb/hr See 2-79. See 279. 2.5 H
.__ . _ _ __ _ _ _ _ _ _ __ _ _ _ __ _ _

2-81 T5IALf N/A 24 hr See 2-79. See 279. 2.5

2-82 0.0 #82 - #143 added to Rev. 17 for

2-143 N/A (#82-4143) half-loop operations. See 2-79. 2.5

Users Guide 31.

2-144 ZINOZ N/A 3.5 ft Added to Rev. 18 as T/H mdificaitons. Rev. 8/92. 2.6

2-145 ZOFCL N/A 3.5 ft See 2-144. See 2-144. 2.7

Added to Rev. 18. Used only with

3-28 ZPZCT N/A N/U Generalized ESF model. ZIONR18.PAR [21. 3.1

3-29 UM2Cl. 1A N/U See 3-28. See 3-28. 3.1

______ ..._ .__. __ _ Wi

3-30 ZWPZCH N/A W/o See 3-28. See 3-28. 3.1

5-01 ATMOP 5.68 ft2 5.68 it2 Re-evaluated - no change. SAIC CP 2220921 101. 5.1
.. _ ^ _ ___ ........................~~~~~~~~~ . ... . .___ .... ............ _ .......____,

Recalculated per dfinition Users Guide 31,
6-10 XlACA)M 106.6 ft 558.4 ft clarification. ReY. 6/91. 6.1

. ___ .... _ _ _____ ____.__ ._______

6-17 NACUM 2 1 Credit 1 of 2 Core Forl Tanks (CFTs). Project Task Plan []. 6.2

..... ........ _..... . ._ . ._... .........- ._ ........... _....__... .-
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Parameter Parmeter Original Revised Calr.
1kr*ber Name Value Value Reason Reference no.

6-18 HiPI 2 1 Credit one HPI train. Project Task Plan t81. 6.3

6-19 NLPI 2 1 Credit one PI train. Project Task Plan (81. 6.4

6-13 NFH 2 1 Credit n train of RB Fen Coolers. Project Task Plan 81. 6.5

Revised for new spray pump head-flow
6-57 NSPPT 5 2 curve. Project Task Plan 81. 6.6

6-58 ZlODSP(1) 553.0 ft 553.0 ft Revised spray rtnp head-flow curve to Project rask Plan (8:. 6.6
6-59 ZHODSP(2) 533.0 ft 552.9 ft deliver constant 1200 gm.
6-60 ZHOSP(3) 500.0 ft N/U
6-61 ZHDSP(4) 457.0 ft U/U
6-62 ZHOSP(5) 357.0 ft N/U
6-63 WVSP(I) 0.0 gpm 0.0 GPM
6-64 bNSP(2) 500.0 gpm 1200.0 GPM
6-65 WVSP(3) 1000.0 gpm NIU
6-66 WVSP(4) 1500.0 gpm N/U
6-67 WVSP(5) 2000.0 gpm H/U

....... -_-_-...---_- _ __

6-83 ZHDRSP(1) 9.3 ft 9.3 ft Revised spray punp NPSH curve for Project Task Plan 81. 6.6
6-84 ZHDRSP(2) 10.0 ft 12.0 ft consistency with revised head-flow
6-85 ZBDRSP(3) 11.4 ft NU curve.
6-86 ZHlISP(4) 12.9 ft N/U
6-87 ZHDRSP(5) 14.3 ft N1/U

Credit one train of Reactor Building
6-88 NSPA 2 1 spray. Project Task Plan [. 6.7

Recalculated per definition Users Guide 131,
6 107 XDFNFC 0.143 ft 0.0448 ft clarification in Users Guide. Rev. 8/92. 6.8

Recalculated per revised description
6-134 XTCRH 0.01563 ft 0.0781 ft in default parvveter file. ZIONIR18.PAR 21, 6.9

6 159 UVFU(1) 0.0 gpi 0.0 gp Credut cne train (Train B) of EF'. Project rask Plan L81. 6.10
6-160 UVAFW(2) 300.0 gpn 150.0 gpmn (Train A turned off.)
6-161 uVAFU(3) 400.0 gpm 200.0 npm
6-162 IWAFW(4) 600.0 gn 300.0 gpm
6-163 WVAFW(5) 1050.0 gpm 525.0 sn

Recalculated per revised descriptien
6-172 TDLP2 N/A 1.E3 hr Added for Rev. 18. Used only with ZION R1B.PAR t2l. 6.11
6-173 TDSPC R/A 1.E3 hr Ger.eralized ESF model.
6-174 USPCX N/A 1.E0 lb/hr
6-175 WLP2X N/A 1.E10 lb/hr

g -._ _,_,,_, ,,,_,,,_,. . ....... ................_ .. 
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Parameter Parameter Original Revised Catc.
Kber Hmane Value Value Reason Reference Ro.

V=Z=-C_ -:M-= __ *gz=tt5i t _

6-176 BYPASS N/A 0 Added for Rev. 1. Z0R18.PAR (21. 6.12

Added 1/4" steel liner with no
7-08 XLOVA 0.0 ft 2.133E-3 ft tiner/containwent wall gap. SAC CP 2220921 10). 7.1

7.09 RCOUA 0.0 0.0 See 7-08 (no w1lt gap). See 7-08. 7.2

7-34 FSPA 0.16 0.25 Direct 1/4 of spray flow to cavity. Project Task Plan t8l. 7.3

735 FWRPO 1.0 0.0 See 7-34. See 734. 7.3

Use simpte conteinment failure nodel
7-36 PCF 0.0 154.3 psia wIth 154.3 psfa failure pressure. Project Task Plan [. 7.4

7-37 FCFA 1.0 0.0 Failure location to In a uler ompt. Project Task Plan 81. 7.5

7-53 ZSPA2 M/A 0.0 Added for Rev. 17. Users Guide 4/91 M31. 7.6

8-08 XTGAP 0.0 ft 0.0 ft See 708 no all sap). See 7-08. 7.2

9-06 XLOW 0.0 ft 2.133E-2 ft See 7-08. See 7-08. 9.1

9-07 RGOWD 0.0 0.0 See 709. See 709. 9.2

AGRATE renmed to ADGRAT fr Rev. 17.
9-19 ADGRAT 1797.65 ft2 1797.65 ftZ Definition unchensed. 20t4.PAR 2). 9.3

10-17 TSGOHL N/A 71.3 Added to Rev. 17 for hlf-loop operation Z10N-RIO.PAR [21. 10.1

10-18 MWSGHL N/A 0.0 See 10-17. See 10-17. 1 10.2

10-19 PSGOHL W/A 14.5 psiae See 10-17. see 10-17. 10.3

10-20 ZWPSHL M/A 4.92 ft See 10-17. See 10-17. 10.4

10-21 ?SHL R/A 0.0 See 10-17 See 10-17. 10.5

F
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ParTneter Parameter Original Revised C.
kurber Name Value Val ue Reason Reference No.

Users Guide 892 t31,
11-03 IRUNG N/A 1 Added for Rev. 18. ZION R18.PAR 121. 11.1

11-07 IPLMAP 1 DELETED Deleted as of Rev. 17. ZION2R18.PAR t21. 11.2

Redefined for Rev. 17
11-10 IPLT1 1 I (value not chnnged). ZION R18.PAR 21. 11.3

11-15 -RECtR 1 2 Reevaluated. MAAP Users Manual t111 11.4

Users Guide 8/92 31,
11-31 tHALAN N/A 0 Added for Rev. 18. ZION R18.PAR 23. 11.5

Users Guide 8/92 (31,
11-32 IRSBAD N/A 0 Added for Rev. 18. ZION Rt8.PAR 21. 11.6

Revised to FAI recorynended alue
12-05 MFCHMX 0.05 0.025 per default parameter file. ZIONR18.PAR 21. 12.1

Revised to FAI recomnended value
12-08 MFCHFP 0.1 0.025 per default parameter file. ZIONRt8.PAR 21. 12.2

12-18 FPPSHL N/A 0.01 Added to Rev. 18 for half-loop ps. ZIONR18.PAR 21. 12.3

13-01 VSG 9765 ft3 4882.5 ft3 Recalculated - value for one OTSG. SAIC CP 220921 103. 13.1

"Large" value exceeds steam tble
13-12 PSGRV 1.OE+10 psia Z.5E+3 psis limits. Revised to avoid diagnostics. SAIC CP 2220921 t103. 13.2

Users Guide 3/92 3S,
13-37 MSHEL 5.396E*5 lb 501,089 lb Rcecalculated per expanded definition. ZIONR18.PAR 12). 13.3

Added OTSG second3ry volure vs. height
13-45 WZPTS N/A 7 table per Rev. 18. ZIONR18.PAR 121. 13.4

13-46 VOFZSG(1) N/A 0.00 ft3 New volume vs. height table for Rev. 18. ZION RIS.PAR (21. 13.4
13-47 VOFZSrc(2) N/A 11.90 ft3
13-48 VOFZSG(3) IA 83.10 ft3
13-49 VOFZSG(4) N/A 201.85 ft3
13-50 VOfZSG(5) N/A 550.98 t3
13-51 VOFZSG(6) N/A 757.60 ft3
13-52 VOrFZSG(7) N/A 778.98 ft3
13-53 NJU N/A N/U
13-54 N/U N/A N/U
13-55 N/U N/A N/U

I _____ - ____ I...... .... .............. ._ ......... ... _ _..._... _._.__ ..
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IABI.E 42.1 (5 f 7)

Parameter Paraneter Origiil Revised Calc.
Ntumer Name Value Value Reason Reference No.
===== a=--__====_=* =23==n== = X- _ _=_=__=====2=n ===33-:--s,,z=== __=*_4_8

13-56 2oFSG() X/A 0.0 ft New volume vs. height table for Rev. 18. Zl RI.PAR T21. 13.4
13-57 ZOFSG(2) N/A 0.5 ft
13.58 ZOFSG(3) N/A 3.5 ft
13-59 ZOFSG(4) M/A 8.5 ft
13-60 ZOFSGCS) N/A 23.2 ft
13-61 ZOFSG(6) N/A 31.9 ft
13-62 ZOFSG(7) M/A 32.8 ft
13.63 N/U N/A NWU
13-64 N/U N/A N/U
13-65 N/U N/A N/U

ZION R18.PAR (21.
14-65 PFFESS N/A 0.78 Added for Rev. 18. Users Guide 8/91 31. 14.1

14-66 MFCRSS N/A 0.16 See 14-66. See 14-66. 14.2

14-67 MFNISS M/A 0.06 See 14-66. See 14-66. 14.3

15-06 NOT N/A 0.0 Added for Rv. 18. Users Guide 8/91 31. 15.1

17-31 FOP() M/A 0.03 New FOP array added for Rev. 18. Users Guide 8/92 31, 17.1
17-32 FQPC2) N/A 0.17 HAP FLAASH 12 [13).

17-33 FQP(3) R/A 0.02
17.34 POP(4) N/A 0.04
17-35 FQP(S) N/A 0.02
17-36 FQP(6) N/A 0.01
17.37 FOP(7) N/A 0.02
17-38 FOP(8) N/A 0.27
17-39 FoP(9) IA 0.03
17-40 FQP(10) N/A 0.006
17-41 FQPCI1) N/A 0.02
17-42 FQP12) N/A 0.16

Recalculated per revised Users Guide -, Users Guide 6/92 31,
18-02 ACFSTR 0.0215 ft2 0.0 ftZ definition. Project Task Plan 8]. 18.1

Recalculated to tprleinent GKA Sensitivity 141,
18-04 ACFPR 7.1 ft2 0.0538 ft2 sirple contairnent failure avidel. Project Task Plan (81. 18.2

18-06 TOSIX N/L1 2.778E-S hr Added for Rev. 17. llsers Guide 4191 3). 18.3

R
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Parameter Parameter Original Revised c_ C.
Nsmabor NM-e Value Value Reason Reference No.

a___ = ___-2@y=_-===--=Z_-=_-*'-5- Z"--5--======ZZ_=-xw.-.--.==~= =__

18-10 FAOUT 0.2 0.3 Revised per FAI recoemendatlt. Users Guide 491 E31. 18.4

Re-evaluated per GA, FAI data, Users Guide 692 3l,
18-13 FCMDA 0.0 0.0 Value not changed. GKA Sensitivity 141. 18.5

GKA Sensitiviy 14],
18-14 FCDCH 0.0 0.03 Revised per KA, SAIC recomr*ndatlons. SAIC CP Z2209.1 101. 18.6

18-15 FSSCL M/A 0.0 Added for Rev. 1 SS cad rods. ZION R18.PAR t2l. 18.7

18-16 TSSNP N/A 2780.3 F See 18-15. See 18-15. 18.8

18-17 FFEOX N/A 1.15 See 18-15. See 18-15. 18.9

18-18 FGCSSR X/A 0.6667 See 18-15. See 18-15. 18.10

18-23 FVOL 1.0 2.0 Revised per FAI recommendations. ZIOYR18.PAQ t1. 18.11

18-25 EW 0.95 0.90 Emissivities re-evaluated. Changed to ZT R18,PAR 21, 18.12
15-26 EWL 0.85 0.85 recovmended default values. Users Guide 4/91 3],
18-27 EEG 0.85 0.85 GKA Sensitivity 141.
18-28 C 0.85 0.85
18-29 EfG 0.6 0.6

18-31 FENTR 100.0 1.0 Revised per KA recommendations. GKA Sensitivity 143. 18.13

GKA Sensitivity (141,
18-33 FCIIF 0.14 0.02 Revised per OKA, SAIC recerndations. SAIC CP Z220921 101. 18.14

18-35 FCDBRK 1.0 0.75 Revised per AI remcriwndations. Z.10NR18.PAR t21. 18.15

GKA Sensitivity 14],
18-40 FAERDC 3.0 8.0 Revised per KA, SAIC reconendtions. SAIC CP Z220921 [101. 18.16

GA Sensitivity 14 ,
18-46 TCLHAX 3320.0 F 1700.3 F Revised per KA, AI ecormw-ndations. ZiO9R18.PAR [21. 18.17

18-45 FCODC 0.0 0.75 Revised per GKA reconendastons for &W. GKA Sensitivity 141. 18.18
==~~~~~~~~~~~~~~ .. ._ .......... ........................ _.._ _.
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Parameter Parameter Original Revised CatC.c
Nlrber Name Value VaItu Reason Reference No.

OKA l114l, SAIC 003, 
18-53 FFRICR 0.039 0.1 Revised per KA, FAt, SAIC res. Users Guide 4/91 3]. 18.19

18-54 FNCBP 0.0 1.0 Revised per SAIC recomnendations. SAIC P Z220921 10]. 18.20

Added for Rev. 18.
18.55 TCPFAL M/A N/U Not Used In this model. ZION R18.PAR 2l. 18.21

Revised for Rev. 18 per
18-57 FFRICX -0.25 -0.25 GKA recommndations. GKA Sensitivity 141. 18.22

Re-evaluated per GKA recommendation.
18-59 VFSEP 0.6 0.6 Not changed In base model. GKA Sensitivity [14]. 18.23

15-65 FCRDR 0.1 0.5 Revised per SAIC recoewndations. SAIC CP 220921 [101. 18.24

Revised for Rev. 17 per
18-67 FCRBLK 1.0 0.0 FAI recommendations. ZIONRlS.PAR 2). 18.25

18-76 FHTPRI N/A 1.0 Added to Rev. 17 for hatf-loop ops. Users Guide 491 31. 18.26

Added tor Rev. t7. lot used in this
18-77 FTENUR N/A 0.9 model. U value specified. Users Guide 4/91 (31. 18,27
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4.3. Sensitivity Studies

Sensitivity studies were performed to evaluate the

impact of containment modeling approaches and selected

input parameters on code response and to provide a

basis for selection of values of certain parameters

used in the ANO-I analyses.

4.3.1. Time Step

The time stepsensitivity was motivated by results

from the Revision 18 code verification procedure in

which the maximum time step size was found to signi-

ficantly influence results of the SBLOCA sample prob-

lem (S2HF) (recall Section 4.1.4). The parameters of

interest are the maximum time step size, TDMAX (pa-

rameter 12-03), and the minimum time step.size, TDMIN

(parameter 12-04).

Sensitivity cases were run for representative small

and large break LOCA sequences (SX and AX). The re-

sults, summarized in Table 4.3.1, show that the maxi-

mum time step (TDMAX) has a negligible influence on

timing of key events. The results also show an
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insensitivity to reductions in the minimum time step

(TDMIN) in the SX sequences (compare SX22 ad SX213,

SX2.1 and SX213). Note that no TDMIN sensitivity

studies were performed or the large break LOCA se-

quence (AX). This sequence would not execute with a

minimum time step greater than 0.00005 sec. and sen-

sitivities to even smaller time steps were not inves-

tigated.

In conclusion, the small and large OCA time step

sensitivity calculations show that code results are

relatively insensitive to time' step size. All se-

quences (excluding the LBLOCAs, AX and AU) use values

of TMAX=5.O sec. and TMIN=0.005 sec. The smaller

value of TDMAX was selected (20 sec. is the default

value) because it provides greater plot data and tab-

ular output frequencies (i.e., more detail about the

sequence) with minimal cost in code execution tme.

The LBLOCAs (AX, AU) use values of TD.MAX=5.0 sec. and

TDMTN 0.00005 sec. 0.005 and 20.0 are the default

values of TMIN and TMAX and are the values in the

parameter file [l]. New TDMAX (and TDMIN for LBLOCA

sequences) values are therefore input via local pa-

rameter change cards in the sequence input files.
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TABLE 4.3.1

ANO-1 MAAP Analyses - Time Step Sensitivities

Case

=II*

AX212

AX213

SX2*

M11

S13

SX214

I = = = =__

5.0

10.0

20.0

5.0

10.0

20.0

5.0

10.0

0.00005

0.00005

0.00005

0.005

0.005

0.005

0.00005

0.00005

core
mficcvezy

6492.9

6488.56

6421.15

1.7,709.95

17,698.2

17,844.57

17,672.5

17,916.39

of Ky Even-ts (ec)
Vessel Ctrnl
Failure Flure

12,802.6

12,657.8

12,620.8

25,509.4

25,622.5

25,560.2

25,58i5.4

25,841.3

96,943.7

96,848.0

96,773.1

102,470.5

102, 806 .9

101, 936.2

102,732.7

102,368.6

Core Unc.
%DIFF

-0.07

-1.1L

-0.07

0.76

-0.21

1.17

* Base Case

%DI = (TC - CM) /'IXB,

w~here TUJ =Tim to Core Uncavery
= = T to ore Ucovey - Base Case
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4.3.2. Break Elevation

Two break elevation sensitivity cases were evaluated

with the small break LOCA sequences with ECCS recir-

culation failure (SX).

In the first case SXl), break elevation (ZBB, param-

eter 2-15) is equal o 2 above the bottom of the

horizontal cold leg, which places the bottom of this

4" diameter break at the lower elevation of the cold

leg. The elevation is given by:

ZBB ZNOZ + 2"/12 = 23.418 + 2/12,

ZBB 23.5847 ft.

where ZNOZ 23.418 ft is from C-2.47 of Ref. 1,
(see also Fig. 2-6, pg. 2-54, Ref.1).

The second case (SX2) uses a break elevation corre-

sponding to the centerline of the cold leg. In this

case,

SEBB 24.5845 ft,

(Ref. C-2.15, Reference 1).

Results from the two cases are shown in Table 4.3.2

and Figures 4.3.1 - 4.3.3. The lower break elevation
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case SXI) results in a larger liquid flow rate WWBB,

Figure 4.3.3) and lower vapor flow rate (WGBB, Figure

4.3.2) during CS blowdown. This result is consistent.

with expectations and results in the faster RCS

depressurization shown in Figure 43.1 (PPS). The

effect on sequence progression is earlier uncovery of

the core and earlier vessel failure. The lower ele-

vation case (SX1) predicts a core uncovery time 17.8k

earlier than the centerline elevation case (SX2) and a

vessel failure tme 14.4t earlier. Containment fail-

ure times are not affected.

The above results suggest using a break elevation near

the bottom of the cold leg as this returns earlier

core uncovery and vessel failure times, which for most

sequences is conservative. However, FAI recently

identified an error in the Revision 18 MARP code which

will result in incorrect break flow calculations if

the break entrainment area (equal to twice the break

radius' is below the bottom of the pipe [16]. This is

the case for the break elevation specified in the SX!

sequence. Therefore, to avoid this code limitation,

the centerline break elevation 24.5845 ft) was se-

lected for use in all ANO-I LOCA calculations (small
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and large breaks). This elevation is input using lo-

cal. parameter change cards in the LOCA sequenCe input

files.
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'TABLE 4.3.2

ANO-1 MAP Analyses - Break Elevation Sensitivities

-

V. (FT)
Case (ZBB)

===_= = _= ===_

SX1 23.5847

SX2 24.5845

%DI

core
Uncmery

14,553.5

17,709.95

17.8

O f E setS (S .
a a= entVessel Ccntrit

Failure Failure

21,838.3 102,586.3

25,509.4 102,470.5

14.4 0.1

tDIF' (a - SX2) /x2,

vAiere SI = TVire fram case Dot,
.SX2 TVe fran case SX2.



FIGURE 4.3.1
ANO-1 SBLOCA + RECIRC FAILURE
Break Elevation Sensitivity
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FIGURE 4.3.2
ANO-1 SBLOCA + RECIRC FAILURE
Break Elevation Sensitivity B
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FIGURE 43.3
ANO-1 SBLOCA + RECIRC FAILURE
Break Elevation Sensitivity
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4.3.3. OCA Model Parameters

Aside from break location, elevation, and area, large

and small break LOCA sequence results can be affected

by three model parameters [273; the primary system

void fraction at separation limit (FSEP, Parameter

18-59), break discharge coefficient (FCDBRK, 18-35),

and ECCS water maximum condensation efficiency (FCDDC,

18-45). Several sensitivity calculations were per-

formed for A0-l large and small break LOCA sequences

AX and SX to evaluate the impact of these parameters

and to determine suitable values to use in the A-1

analyses. Results are discussed below.

FCDBRK: FAI recommends using a value of FDBRK of

0.75 [2). However, the GA/EPRI sensitivity analyses

(14] recommends a value of 0.70. FAI has reported a

significant impact on results from the small LOCA

sample problem in changing FCDBRK from 0.75 to 0.70

(233. Therefore, several SX sequences were run with

values of FCDBRK between 0.60 and 1.00. The results,

however, summarized in Table 4.3.3, show that the

ANO-1 model has only a small sensitivity to FCDBRK

values. The key figure of merit is time to core
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uncovery. The table shows that core uncovery times

are within about 4 of the base case for all alues

of FCDBRK evaluated. Smaller values of FCDBRK result

in generally later core uncovery and vessel failure

times. The reason for this is apparent from Figure

4.3.4, which shows primary system depressurization for

the 0.6, 0.75 (base), and 1.00 cases. The

depressurization rate decreases with smaller values of

FCDBRK, indicating a slower sequence progression and

thus later vessel failure and core uncovery times.

Due to the relative insensitivity of results to the

value of FCDBRK, the default value of 0.75 was se-

lected for use in all ANO-1 analyses.

VFSEP: VFSEP sensitivity calculations were performed

for both small (SX) and large (AX) LOCA sequences.

Results are summarized in Table 4.3.4. FAI recomends

a value of VFSEP equal to 0.60 for Westinghouse and CE

plants [3). However, for B&W pants, a value of 0.02

has been recommended 14]. The VFSEP sensitivity

calculations were performed to evaluate the impact of

the larger VFSEP value. Two values of FCDBRK were

considered. As shown in Table 4.3.4, the 0.60 value

results in earlier key event timings (core uncovery
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and vessel failure) for both small and large LOCAs for

both values of FCDBRK. The reason for this is appar-

ent from Figure 4.3.5, which compares the initial RCS

depressurization rate for the 0.75 FCDBRK small LOCA

cases (typical of all cases). The larger value of

VPSEP results in a slightly faster depressurization

rate and this results in earlier core uncovery. These

results indicate that VFSEP does affect the results of

LOCA sequences. However, because 0.02 is the recom-

mended value for BW plants and the Revision 18 code

runs smoothly for both large and small LOCAs with

VFSEP=0.02, 0.02 is the value selected for use in the

ANO-1 analyses.

FCDDC: FAI recommends a value of 1.0 for this param-

eter 2]. MHe PRI/GKA sensitivity analyses, however,

recommends a value of 0.75 for most sequences 14].

The impact of FCDDC on ANO-l small and large LOCA is

shown in Table 4.3.5. These results show that the

code is relatively insensitive to changes in FCDDC for

small LOCAs. Therefore, the GKA recommended value of

0.75 was selected for use in ANO-1 small LOCA analys-

es. For large LOCAs, FCDDC can impact the time to

core uncovery by up to 101. The 0.75 value was used
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in all AO-I. large and small LOCA analyses. However,

it should be noted that large LOCA results are sensi-

tive to this parameter.
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TABLE 43.3

A1NQ-1 VIAAP Analyses - FDBRK Se.nsitivfties

Tfiing f Ev Evns (sec)

Case

2

SX3

SX32

SX33

SX34

SX3S

SX3G

Core
mMBRK tknvery

0.75 17,709.9

0.70 17,635.1

0.65 17,831.8

0.60 18,383.4

0.80 17,705.9

0.85 17,647.2

0.90 17,405.6

1.00 16,944.5

Vessel
Fa i;lnure

25,509.4

26,050. 0

26,693.6

27,565.8

25,095.3

24,660.1

24,797.3

24,327.3

Failure

102,470.5

101,990.4

102,112.9

102,630.3

102,070.2

103,415.4

102,232.7

102,373.0

Core Unc.

-0.42

1.25

3 .80

-0.02

-0.35

-i 72

-4.32

VFSCE = 0.02 for all cases.

%DIFF (ItU - IMUB)/ /MB,

where T = time to core uncovery,
EtUB = te to core uncovery - base case (SX2).
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TABLE 4.3.4

ANO-1 M-AAP Analyses - FCDBRK and VFSEP Sensitivities

-

ase VFSEP FERK

Srall Break IAs

SX2* 0.02 0.75

SM 0.60 0.75

M33* 0.02 0.70

SYX5 0.60 0.70

Core
Urnvery

17,709.9

16,210.9

17,635.1

16,163.4

.QLe }tEvents (sec)
Vessel Cont
Failure Failure

25,509.4

24,213.9

26,050.0

24,575.4

102,470.5

102,412.9

101,990.4

102,481.8

Core Uc.
*DIFF

-8.46

-8.35

Laxge Break LOC-s

P)M* 0.02

AX3 0.60

AX4* 0.02

AX5 0.60

0.75

0.75

0.70

0.70

126.61

112.29

126.6 

116.85

12,414.9

14,104.0

12,414.9

14,253.8

98,164.3

97,522.9

98,164.3

97,222.1

-11.3

-7.7

* Base case.

%DI ( - TCUB) /MS,

where 'CU = timre to core umncovey,
= = tixe to core uncovery - base case.
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TABLE 4.5

AN0-1 MAAP Analyses - FCDDrC Sensitivities

Timi*) Ney Ents ().
Core Vessel

tincovery Failurectise FM

&m1l Break LOCS

SX6* 0.75

SX61 0.60

SX62 0.85

SX63 1.00

Large Break LOBs

A1X80* 0.75

AX81 0.60

AX82 0.85

AX83 1.00

17,673.0

17, 557.5

17,682.1

17,693.0

125.8

112.7

124.9

112.7

25,392.0

25,466.5

25,448.2

25,345.3

14,428.9

12,287.1

14,405.2

12,534.6

Core Uc.
%DE

-0.65

0.05

0.11

-10.4

-0.69

-10.4

* Base case

For all cases, VtSEP 0.02, ECD&BK=0.75.

%DIFF (IU - I) tDJ,

Where TCU tin to core uncovery,
ICUB tim to core uncovery - ese case (M).
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4.3.4. Containment Modeling

The containment model developed for the ANO-1 Revision

16 parameter file [1 is based on the assumption that

migration of molten corium from the cavity to the

lower compartment after vessel failure is via the 30"

diameter hatch located in the wall of the incore in-

strument ICI) tunnel. No corium dispersal through

the tunnel to the ICI room is accounted for (Figure

A.2.1 in Appendix 2 shows the cavity/tunnel geometry).

This model represents a compromise between ANO-1 con-

tainment geometry and the rigid compartmentalization

requirements of the MAAP code. However, the model is

expected to provide a reasonable approximation of

post-vessel-failure containment behavior, especially

during low pressure melt ejection (LPME) sequences.

To evaluate the impact on containment response of the

containment model, an alternate containment model has

been developed. This model accounts for corium dis-

persal from the cavity to the ICI room via the tunnel

by including the entire ICI tunnel volume in the cav-

ity compartment and the ICI room and ICI cavity volume
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(which extends upward to the bottom of the upper com-

partment) in the lower compartment. (The tunnel vol-

ume downstream of the hatch and the ICI room and cav-

ity are part of the annular compartment region of the

base model). The alternate model is developed in de-

tail in Appendix 2. Table A.2.1 in Appendix 2 sum-

marizes the changes made to the base model to create

the alternate model.

Sensitivity calculations were performed to evaluated

the impact of this alternate containment model on

containment response. The key figure of merit is

containment failure time. Three sequences were con-

sidered: the small LOCA (SX) sequence (typical for

LPME sequences), and the TBF (blackout) and TBX se-

quences (typical for high pressure melt ejection

(HPME) sequences). The results are summarized in Ta-

ble 43.6. The table shows that the effect of the

alternate model is to decrease the time to containment

failure. As expected, the greatest impact is seen in

HPME sequences (i.e., TF and TBX).

The earlier containment failure times for the alter-

nate model cases are attributed to the less restric-
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cavity-lower compartment corium migration path (which

results in more corium migration to the lower com-

partment) and the large lower compartment corium pool

area (ACMPLB) (results in less concrete ablation in

the lower compartment).

Results from the small LOCA (SX) sequence are shown in

Table 4.3.7 and Figures 4.3. - .3.20. The alternate

model predicts 15,270 lb more U02 migration to the

lower compartment and 53,500 lb more corium debris

(MCMTB) in the lower compartment than does the base

model (cf. Figure 4.3.7). (MCTB includes U02 plus

Zr, ZrO2, and concrete, rebar, etc. due to ablation)

The results also show that:

* The water inventory in all compartments is nearly

equal (cf. Figures 4.3.9 - 4.3.13).

* Both cases calculate some ablation in the cavity

and lower compartments. However, ablation n the

lower compartment stops in less than two hours in

both models (cf. Figure 4.3.14, 4.3.16).
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* The base model predicts more concrete ablation in

the cavity and lower compartments (cf. Figures

4.3.14, 4.3.16). This is true despite the smaller

corium mass in the base model lower compartment

(MO4TB, Figure 4.3.7) and cavity (MCMTC, Figure

4.3.8). The greater ablation in the lower com-

partment is attributed to the smaller corium pool

2~~~~~~~~~~~
area (ACTAPLB) in the base model (78.5 ft2 versus

246 ft2 per Table A.2.1). This smaller area re-

sults in greater corium depth which, together with

the eual water levels between the two models,

results in less cooling of the debris bed and thus

more ablation in the base case.

* The rate of containment pressurization is faster in

the alternate model case and results in the ear-

lier containment failure time reported in Table

4.3.7 (cf. Figures 4.3.17 4.3.20). This is at-

tributed to the greater total mass of coriun de-

posited in the lower compartment of the alternate

model (M:TB) combined with the early discontinu-

ation of concrete ablation (cf. Figure 4.3.16).
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e No entrainment of corium from the cavity to the

upper compartment is predicted in either case (cf.

MCMTA, Figure 4.3.6).

Comparison of results from the TBF and TBX sequences

are also provided in Table 43.6. Figures 4.3.21 -

4.3.36 compare results from the TBX sequences. As n

the SX sequence, an earlier containment failure time

is predicted in the alternate model case. Tis is

attributed to more corium mgration to the lower com-

partment of the alternate model together with less

concrete ablation in the lower compartment. The

greater corium migration is evident in the U2 mass

distribution, as shown below:

TB-X (Base) TBXIA (Alt.)

Lower Compt, (lb) 71,938.9 82,660.6
Cavity Compt (b) 21,947.5 11,215.7

Note from Figures 4.3.21 - 4.3.36 that:

* No ablation occurs in the cavity or upper compart-

ments in either sequence (cf. Figure 4.3.29,

4.3.30).
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* The total mass of debris in the cavity (IrC) is

less in the alternate model case (cf. Figure

4.3.23).

* 0Both cases predict concrete ablation in the lower

compartment (cf. Figures 4.3.22, 4.3.31). The

base model, however, predicts much more ablation

and so the total mass of debris (MCMTB) is much

greater in the base case. This observation is in

contrast to the SX sequence, in which a much

larger mass of debris was calculated in the lower

compartment of the alternate model and very little

ablation occurred (recall Figure 4.3.7, 4.3.17).

* The rate of containment pressurization is much

higher in the alternate model case (e.g., PD,

Figure 4.3.32), resulting in the earlier contain-

ment failure time shown in Table 4.3.6. This de-

spite the greater mass of debris generated in the

lower compartment of the base model. The lower

pressure increase in the base model is attributed

to the ablation process, which tends to remove

heat from the containment volume and, therefore,

lower the temperature and pressure. This is evi-
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dent in the temperature comparison shown in Fig-

ures 4.3.33 - 43.36. The base model compartment

temperatures are less than in the alternate model.

Results similar to those discussed above for the TBX

sequence are calculated in the TBF sequences. As in

the TBX sequence, the alternate model predicts more

corium migration to the lower compartment while the

base model predicts more ablation and more total de-

bris (MCMT.) in the lower compartment (cf. Figures

4.3.37 and 43.38). The result is a lower temperature

and rate of pressurization in the base model (cf.

Figures 4.3.39, 4.3.40) and, therefore, a later con-

tainment failure time.

The results from the containment model sensitivity

calculations show that the containment modeling ap-

proach significantly impacts containment failure

times, especially in high pressure sequences. The

important phenomena are the mass of corium that mi-

grates to the lower compartment and the coolability of

the debris, which directly affects the amount of con-

crete ablation. The alternate containment model

caused failure times 10-15t earlier in LPME sequences
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and 30-40t earlier in PME sequences All ANO-.

analyses documented in this calculation use the base

containment model. However, results from these cal-

culat ions may be biased by the above percentages to

estimate the impact of the alternate containment mod-

el.
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TABLE 4 a 6

ANO-I MAAP Analyses - Containment Model Sensitivi-ties

Case
Cctrnt. Ccntrt Failure
Maxel Time (R)

PS Pressure at
%DIF Vessel Fail.

=G=_= ;: = = z= _ =

X22 Base
S21 Alt.

Base
7MXA Alt.

28.5
24.7

56.0
34.5

-12.6

-38.4

58.3 psia
57.2 psia

2392.6 psia

2452.8 psia
2447.9 psia

IB2 Base
Alt.

43.5
30.5

* Base case.

tDIFPF (ITCF MM) /tFB,

ubere TCF = tix of ctaL-znt failure,
1U = tirm of ccntaime-rit failure - base case.
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TABLE 4.3.7

ANO-1 MAAP Analyses - Containment Model Sensitivities

Small LOCA (SX) Sequence

Base Model Alt. Yodel
Payamster (SX22) (SX21)

TY of Cctrnt. Failure (HR) 28.5 24.9

Coritun Dist. at C (b)
Upper (A) Car t. (} 0.0 0.0
Lower (B) Cxpt. (IB) 41,000 94,500
cavity (C) OUpt. (MIC) 446,000 298,000

Final WC2 ss Distr. (b)
Lower Crpt. 11,296.5 27,017.4
Cvity Ca-t. 82,589.2 66,870.0

Ablatin Deth (ft) at CF
iper (A) Cpt. (A1) 0.0 0.0
Lwr (B) catpt. (XCM) 0.26 0.17
Carity (C) Capt. (XC1M) 2.2 1.2

%ter Level (ft) at CF
Ltpe-r (A) Catpt. (ZW) 0.024 0.026
wr- (B) Ccnpt. (B) 5.5 5.6

Cavity (C) Cpt. (ZW2) 6.2 6.3
Annlar (D) COzpt. ()) 5.5 5.6

Mss of Water () in 57,000 58,000
C.v.ty at CF "4-L)

CF- Contaiment Failure,
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4.3.5. Corium Entrainment

Corium entrainment sensitivity calculations evaluate

the impact of changes in parameters that affect

entrainment of coriun from the cavity o the lower or

upper compartment following vessel failure.

Entraiment is expected to be significant only for

HPME sequences in which high local gas velocities can

occur immediately after failure of the reactor pres-

sure vessel. The entrainment sensitivity calculations

are therefore performed using the ANO-1 station

blackout (TBF/U) sequence.

Entrainment parameters considered in these calcula-

tions are:

F!DA (18-13): Fractional corium split between the
lower (B) and upper (A) compartment.
(0 = entrainment to B, 1 = entrainment
to A.)

FENTR (18-31): Entrainment velocity multiplier.
(Represents the difficulty (ENTR>1.0)

-or ease (FENTR<c.0) for entrainment.)

FCIDC. (18-14): Entrained corium mass fraction assumed
to be finely ragmented (this is a DCII
parameter).
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ATNBP (5-01): Bypass flow area coupling the cavity to the
upper or lower compartments.

All cases were run using the base containment model

(i.e., the alternate model discussed in Section 4.3.4

was not considered). The key igure of merit in these

studies is containment failure time. The irst sen-

sitivity cases (TBF31 - TBF35) evaluate containment

sensitivity to the bypass flow area (ATNBPi. In these

cases, the entrainment velocity multiplier is reduced

from 1.0 in the base case (TBF2) to 0.5 to promote

entrainment and FMDA is set equal to 1.0 to direct

all entrained material from the cavity to the upper

(A) compartment. Therefore, ATNBP in these calcula-

tions represents the entrainment flow area between the

cavity and upper ompartment (see ATNBP description in

Reference 3).

In the first ATNBP sensitivity case (P31), FN is

decreased from 1.0 to 0.5 and A-P is unchanged. In

the second case (TBF32), the flow area (ATNBP) is set

equal to the area between the reactor vessel nozzles

and the cavity wall (194.1 ft2 per C-5.1, Appendix ).

In the third case (TBF33), ATNBP is set equal to the

flow area of the ICI cavity (i.e., equal to AMPLB per
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C-2.5, Appendix 2). This latter case simulates corium

entrainment down the ICI tunnel and upward to the up-

per compartment through the ICI cavity. The TBF34 and

TBF35 cases use arbitrary values of AUBP and are in-

cluded to evaluate the effect of AThBP values between

2~~~~5.68 ft2 and 194.1 ft . The TBU8 case uses the same

entrainment area as TBF32 (194.1 ft2), but entrainment

is directed to the lower compartment (i.e., PCMDA <

0.5). The remaining cases (TBU4 - TBU7) show the ef-

fect of FCMDA, FENTR, and FCMDCH. In these cases,

ATNBP is equal to the base parameter file value (5.68

ft 2 l]).

The results of the entrainment sensitivity calcula-

tions are summarized in Table 4.3.8. These results

prompt the following observations:

* Lowering FENTR from 1.0 to 0.5 with FCMDA-O.5 re-

sults in entrainment of all corium to the upper

compartment. Corium migration to the lower com-

partment is eliminated (TBF31 - TF35).

* Increasing the flow area (ATNBP) causes more corium

to be entrained from the cavity (F3i - T35).
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Increasing the mass of corium entrained to the up-

per compartment does not necessarily result in an

increase in the containment failure time. For ex-

ample, in TF32, more corium is entrained to the

upper compartment than in TBF31, as evidenced by

the larger value of corium debris in the upper

compartment MCMTA). However, the containment

failure in TBF32 occurs Ok earlier than in the

base case, whereas containment failure occurs 14%

later in he TF31 sequence.

* Increasing the value of FMDA causes more corium

entrainment to the upper compartment, as evidenced

by the decreased time to contaniment failure (cf.

TBF2, TBU6, TBU7).

* Increasing the value of FMDCH results in an in-

crease in direct containment heating (DCH) and,

therefore, a 5.5% reduction in the containment

failure time (cf. TUS).

* The TBUS8 case demonstrates the difficulty in pre-

dicting the impact on containment failure time of

the entrainment parameters. This cases uses an

entrainment area ATNBP) equal o that used in the
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TBF32 case but directs entrainment to the lower

compartment (i.e., FCMDA O.5). The result is a

31t reduction in the time to containment failure.

This compares to the 10% reduction calculated in

TBF32 case.

Based on the results of these sensitivity studies, it

is concluded that the entrainment parameters (other

than the ATNBP geometric parameter) influence con-

tainment failure times by no more than 1.5k. The

entrainment flow area (ATNBP) can impact results by as

much as 30%. However, it is difficult to predict the

impact on containment failure time for a given se-

quence of changes to this parameter. The entrainment

parameter values used in the base parameter file are

the values that are believed to best represent the

ANO-1 containment geometry. These values are:

FCMDA 0.0
FENTR 1.0
FCMDCH 0.03 2
ATNBP = 5.68 ft
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TABLE .

AN0-1 MAAP Analyses - Corium Entrainment Sensitivities

Case FM EW FZ AP (ft2)

TBF31

MhF32

73
ThF34

LF35

T6

11BU

0.0

1.0

1.0

1.0

1.0

1.0

0.3

0.0

0.0

0.30

0.80

1. 0

0.5

0.5

0.5

0.5

0.5

1.0

99.0

1.0

1.0

1.0

0.03

0.03

0.03

0.03

0.03

0.03

0.0

0.0

1.0

0.0

0.0

5.68

5.68

194.1

246.0

75.0

150.0

194.1

5.68

5.68

5.68

5.68

CF Tine LU2 Vass (11b)
(hr) DIF avity 

43.5 - 15,816.3 78,065

49.5 13.8 46,322.4 0.0

39.3 -9.7 14,474.1 0.0

47.9 10.0 7,774.7 0.0

39.5 -9.2 15,413.8 0.0

39.3 -9.7 15,767.9 0.0

30.1 -30.8 - -

40.9 -6.0 - -

41.1 -5.5 - -

41.4 -4.8 - -

37.0 -14.9 - -

UC**

155,000

268,000

275,100

* e case.

a = Z-Itaimpant Failure
IC = tcr (B) Ctupt.
UYZ Uper (A) Cpt.

DIFF = ( - )/=,

** M represents the total rfSs (LB)
cori.m debris in the Uper (A) Caipt

of
(UC).-

where - = time to contairrient failure,
FB = tine to citainmnt failure - base case.
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4.4. Input File Development

MAhAP input files for each accident sequence analysis

are included i Appendix 3. Input file ocal parame-

ter changes and operator intervention setpoint for

ECCS recirculation are discussed below.

4.4.1. Recirculation Actuation

The ECCS recirculation mode is initiated by transfer-

ring suction of the reactor building spray (RBS) and

LPI pumps from the Borated Water Storage Tank (BWST)

to the containment sump and piggy-backing the HPI

pumps onto the LPI pumps (i.e., HPI suction s rea-

ligned from the BWST to the discharge of the LPI

pumps) [203. Recirculation is initiated by the oper-

ator when the water level in the BWST decreases to 6

ft [21]. In the MAAP code, recirculation actuation is

modeled with a user defined event code defined in the

input file. When the BWST level, ZWRWST, decreases to

6.0 ft (1.829 M), recirculation is activated. The

LFI, HPI, and RBS pumps are automatically realigned

per the MAAP ESF pump lineup flag (see C-11.4, Appen-
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dix ) .

4.4.2. Break Sizes, Locations, and Elevations

All breaks are located in the horizontal part of the

MAAP "broken loop" cold leg between the RCP and reac-

tor vessel. Break elevation (ZBB, parameter 2-15),

location (FBB, 2-13), and area ABB, 2-14) are speci-

fied via local parameter changes in the appropriate

input files.

Break size: LOCA break sizes are calculated below.

Large Break: he large break is defined in the pro-

ject task plan [8] as a 121" diameter hole. Results

from the large break LOCA sequences indicate that this

break depressurizes the RCS below the LPI shutoff

head, thereby satisfying the large break pressure

criterion (81. The other defined criteria for the

large break is that all core decay heat is removed

from the RCS through the break. BLOCA results show

depressurization of the secondary side of the SGs,

.ndicating that no heat is transferred from the RCS to

the secondary system. Therefore, it is concluded that
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all decay heat is carried out the large break and the

large break decay heat removal criterion [8] is sat-

isfied. The 12" diameter break corresponds to a break

area (ABE) of 0.7854 ft2 ,

Small Break: The small break is defined in the pro-

ject task plan [8] as a 4 diameter hole. However,

results from the small break LOCA sequences show that

this break size causes CS depressurization at a rate

more typical of a medium break LOCA. In addition,

depressurization on the secondary side of the SGs is

observed, which indicates that the break sze is large

enough to remove all decay heat, thereby violating the

small break decay heat removal criterion. Despite

these observations, the 4" break size is used in the

SBLOCA sequences as it is the size specified in the

task plan. The corresponding break area (ABB) is

0.0873 ft2.

Break elevation.: See break elevation sensitivity

studies, Section 4.3.2.
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Break location: The break location key (FBB) for the

horizontal cold leg is 7 per C-2.13 (1. Therefore,

for all OCA sequences, set

E = 7.

4.4.3 Steam Generator Tube Rupture Input

The Steam Generator Tube Rupture (SGTR) sequences use

local parameter changes to define the break area (ASB,

parameter 13-40) and elevation (ZSB, parameter 13-41).

Break elevation was selected based on results from

sensitivity calculations in which a SGTR sequence was

analyzed for a double ended rupture of one tube at

three elevations above the OTSG lower tube sheet equal

to 80A, 20k, and 5t of the total tube length. The 20k

case resulted in key event times (core ucovery and

vessel failure) of approximately 50k of those obtained

in the 80% case. The 5B case resulted in key event

times slightly earlier than the 20t case. Based on

these results, it was concluded that a break elevation

in the lower tube sheet region will result in the most

conservative (earliest) key event timings. The t
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elevation was thus selected. This corresponds to a

break elevation (ZSB) o 2.6 ft, as shown below:

ZSB 0.05*52.1 t,

ZSB 2.6 ft.

where 52.I tft is the distance between the lower and
upper OTSG tube sheet (see C-13.37, Ref. 1).

Tube rupture size: The initial tube rupture size

considered was based on a double ended guillotine

break of one tube. The corresponding break area (ASBI

is given by

ASB - 2*[(PI/4)*(XIDSG) 23,

where XIDSG, the inside diameter of one S/G tube, is

XIDSG 0.0464 ft ([1], Caic. 13-24).

Therefore,

ASB = 2*[(PI/4)*(O.0464) 23

ASB 0.00338 ft 2 .

Results from the RX SGTR sequence showed that this

area results in a large break flow rate, as evidenced
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by a rapid decrease in primary system pressure and

water inventory during the first 30 min. of the se-

quence (prior to start-up of the HPI pump. See re-

sults in Appendix 3). The RX sequence was repeated

with break area equal to 50 of the above area in an

effort to obtain a sequence more consistent with typ-

ical tube rupture transients. This area is:

ASB = 0.50*0.00338 0.00169 ft2

The effect of the saller area is shown in Section 3.
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4.4.4 Main Feedwater Temperature

During checkout of the base Revision 16 input parame-

ter file, it was found that the ain Feedwater (MFW)

temperature (TEW, parameter 13-07) must be lowered

from the 4270F design value to 400 F to maintain cor-

rect OTSG downcomer water levels. Thiws result was

also obtained during a steady-state run of the Revi-

sion 18 code using the AlSAM02 parameter file. Thus,

for sequences in which the initial OTSG level may be

important, TW is set eual to 400°F Via input parame-

ter file local parameter change cards. Affected se-

auences are Transient 2 (TEX) and the SGTR sequences

(RX and U).
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SAnendix 3
AZ 

NEAD-NS-92/015 .RO Page 

endi 3.1

'E Base Cse

2 / 0=N PTVE, 1=BArM, 2=B3P: WTI SNSIMVTY OPI)ON
PNM-1 S+ (M = FAIlURE MM)
I / 04ME PAREI DE=; T, 1= USE SUPER= PARATh. FILE
25 / PARtER I/O UNTT TV1MER
0 / OAN PARM E FR E LISrIN, 1-s PARflE-M FILE
1 / ND LOOM PA2PEM CMM 1LOG PARTER C H

.0AP-- .68

FERI= 1. 0
FCMDcH0. 03

*' ****J******************************* **********************************

28 / 1EP, V SChi - USM DEF2S EVRT CDE CaMITIMS A3 ACTICNS

L0G W AtL / SEM DMSAGES Ut TE WC L F WMN USER DEF1NE
/ EVElTr COE SITJUS CHANS STATE

** GC TO PECIRC I-ME MHM BTAs <= 6 r ***********

410 ZWRW1r <= 1.629 M
410 AMTX 1 6
410 IRTUE Initiate Recirculation

AC L CN 
220 E !RE FORM CN

** STOP CODE E=ECUTCtN 2 R AIER C IU.MEiRq FALS ******************

408 EV34T 104 'UE ! c n7 i'r FAILZ)
408 SET ILM£ 1
408 RUE ! Twier #1 Initiated on Contairnmnt Failure

409 T 1 > 2 HR
409 ACIC!I 3 6
409 TUE M2kP Rn Stcps 2 hr after Contnt Failur



Amr-ix 'A N;:i-"3AD4-92/015.R2 Pag 2

.ACMI 3
mTr, 74 , %r m mm am 'i cuR PR0BsLB1 TM

****w***,*************************************************** ******f**

AM THE FOILUG INIERMMI AME SLY TO FOR TAFXA1R C= J,
RERTART, AN MOT FLES AT KEY TDES B3 ZE A 3Wr PROCMESSIC.
TIM MDER OF M1I IERV.IMIN D3ES N )T MkER

*************************f************************************ ********

** IER EI F S ****************************

411 BEVr 49 ME LOCKW ! CORE S UOVERED
411 ArfICN #6 7
411 'IRUE Core has LUcivered

** IER E CORE SPOR P FAS **************************

413 VEV 2 E ! SUPPORT PLME FAMED
413 ACUM #6 7
413 ME Core Suport Plate has Filed

** iNIVE -tEN CM-Af***** FA*S*

415 E:VENI 104 'IRtE ! vA=B
415 ACON # 7
415 'I cataimrnt as iled

** W'TIVBE MW ANY 3E NE R PEACE 4038.5 F (2499 ) *

41L6 7'- > 2499.0 K OK
416 M'I #6 7
416 RUE MxL. Core Tep Reeded 4038.5 F

** MVEIE RE VES F S **f*E**RE*C****R*VE*

414 EB: 3 E REACIO VESSEL FAE
414 ACTICT #6 7
414 ThUE Reactor Vessel has Failed

*P E L=Sr OF OrDEBRIS Il IER PIt 4 AND PS CONDMCM ***************
}cCV 6

PR2r - 11 '1T iuur 6



Apedx3 NEAD-N-92/015 .R3 Pge 3

AC 7
EVN 320 MRMJE
EVM'T 323 'ITZJE

! Pr A WrPlJr
! FE PLOT PT

AS W= RR F=

E OF

0
0.
50.0

205
1
226
I
223
1
224
I
0
0

/ M ME LOCAL PAR5IEM C (S)
/O=Irr-L MW RUN, . MAP R

/PRP tEM S'I7MR =l (SEC)
/ PROBL4 END Th (MlR)
/ Cur-REsmr FI m= nuTmm (), I hLOR(s) Foubm-
/AC AN DC PMME SHUr OFF?'

YES/ . yZ HE s
/ PRR SPR13S FORM) OFF
i y
/ EFW PORMD OFF

/YES
/ (E) MI T AMR(S), INIEVEMI amorcN s) FELIXW

/ N (E) IIV=CN(S), ?bsjP EBCM0N EMS



AP-ldi - N EAD-1M-92/015 .RO Pae

7ippedix 3.2

1IBF No D Case

2 / 0=fl7IERAMVE, 1=EA-M, 2MMtt2 WrIl smscriv.-m OpIi
AM-1 S + WT FAIURE - T (6)
1 / Et PASE DMEXu7S, 1= USE SUPPLIED PARaE F=
2 MAN=C/ pM I/O NtSE.
0 / O=N PARNM FME LSr22"G, 1=LISr PAR1M FILE
1 / OJN) LO L PARAEm CE, 1CML PARAM3m a
M.= 0
ATNBP=S.68
ra-=t .0 0

Fr4i= 0. 3

*************�.**********�t ************************.*******************

28 / MREVD- SEMr - U .DEMIED EN CE C I CAM A C AZII

LC CA ALL / SM VESSAGES 10 W= FLE M1EN USER. DENM
/ EW OE S US CHN4 S3 E

** GO TO RECIPZ MDE E3N EWST <= 6 F ****************************

410 ZW' <= 1.829 M
410 .AC@ 1 6
410 ME initiate RecirCu)ti~n

MCIT 1
220 'TUE
213 =TRUE
217 ALSE

! PE.RC PORcm CN
! LPI EMRM CN

** STOP CODE XECEJI(C 2 HR AFIMER CC IIZ=1T FAIMS *

408 EENT 104 TRUE
408 SET TE 1
408 TRUE

! cOinTAI r FAUM

I Tiomer 1 Initiated n CcrtanL-nent Failure

409 TIMM 1 > 2 R
409 AC'717 3 6
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409 WE MW un Stcps 2 hr aft;er Cmtmt ailure

** OERPMOR fl'1IUV3NICN ********************************************

417 TfRl >=
417 AC7iION
417 MRmE

0.9839 HR
4 6
Initiate

! INIV=E- WIE1 PROBL I IS 0.5 HER BEEORE CD

Feed & Bleed

ACICN 4
221
222
2:2
216
210

FAUSE

'IRUE3
FEALSE7UE

l RBFC IN AM'IO
! PaS I KMTO
! HI STThD
I

OPW PRZR ERV

A-:CNT 3
MAST=TI1 Sr TH ED =TI, ¶EO CMUZEWN EPMLjE I74

************************************************************* *********

ALL 1XE FOLIW, NIfZ~avICtS ARE STPLY M1 FORM5 M1WULAR alItJr,
REXSIRT, AND FpITr FIJES AT MY TM IN M ACMZ3DlR PRO2MESSION.
THE ORM OF MC INIEVfI DOES r AM;R

** INI-RVnE WME O2RE FISr UNJVEZS ********************************

411 EERT 49 MMUE LCK 1 EMS UNCOERED
411 UA I #6 7
411 ME Core haS Unccv'ered

** 1NIlENT M.N CDRE SUP rT P-IMA1E FAILS ***************************

413 MENU 2 RUE ! SUPPRT PLAME FA=-
413 MCt M 7
41 3 'r.E Core ,si.ort Plate has Riled

** nrR .m E a I r FAS **********************************

415 EVqr 104 'IRUE
415 AMC-T #6 7

! CrCNIAnr N FAf



APr~ex 3 b&) 3-NS -r92/01s5 . R0 Ppe 6

415 ThPLE Contaix-rnt has Failed

** I=RvENE :N ANY =-E N)E RAICHE ES 4038.5 F 2499 K) *

416 T= Xr > 2499.0 K IDCK
416 ACIIChT #6 7
416 ME .Sxir Core Trp Exbeed 4038.5 F

** INRV=EE WHEN PACT VEEL FiLS *******************************

414 EVS 3 1= RECCR. VEBSEL FAILS)
414 ACI'IN 6 7
414 -RUE Reactor Vessel has 3iled

** PRI L.T. OF DEBRIS IN LAR PENW ATD PS OUDITIC3 S
AZrICU 6

PRINT USe #1 UNI 6
E:D

AcnCt 7
EVJh 320 I 1 PIT thBULAR CJ=.7 AM M-rIE PYZ Wr FIIS
EVEW 323 E FORM PLar POINT

END

ED OF
V,0,0

0.
0 .7.0

227
:.
215
1
216
1
217
1
221

222

226
.%.,.. .. 

223
1

ERV S CI *************************************
/ D RE LOL PARIlI= C1AN (S)
/ O=I- t MAP EN, 1RE9= VAAP RU2

/PIROIN4 SiART TIM (SEC)
/ rrLLE &N TI0 (HR)
/ UIr-Tr-R-E FIL PRINT flERVAL HIR), TI 'MR (S) XFOUTIC

/ RX SRAM

R 'P TiImU-R E R0N -ByPR(} m

/ LPI FDRE 0FF

/ RBFC FORE OFF

/ RBS FRrED OFF

/ PRZ HEAS FRCD OFF

fPR SYS FM= OFF
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224
1

0

/ F±-W.FORM OFF

/ ND (KEN n=rIAoR, I E3LON CairCN (S) EOLar
/ NC) ()RE) INIMVENrII (S), AP Exaist EMS
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Apxndix 3.3

TBF No VF Case

2/ if {_MIIERAC , 1=BA= 2= INf= SE OPTION
AV3-1 SBO INIECT FAn :E - N V (FS)
} / O=ME PARPAEDIO DEE;IIES 1 USE SUPPI.MD PA% FI
25 / PARlvEr- FILE O U NWMER
0 / O=N PARW= F=F I ISTMC-, 1= PPR&MEM FE
} / 0=A0 LOAL PAREA MI GX E, 11L PARMWIM QIE
'1VX=5 0
AIIM5P-5.68
Ffl=.O
EE1.O

=aCM O. 03

***'***************~*******t***************************** **************

28 / USZE SCN - USER D:EF ED EVt,_ CODE ICOt.L TI1 AM ACMS

1C0 ON ALl / SND M|GES '0 'IO 1.0 FE WE3N USER DEFMM
/ EVEr OCCE STS LHAN3ES c- E

** GO 'D RECARC E MEN 3WST <= 6 FT **************************

410 Z3WgWT < 1.829 M
410 AION 1 6
410 TRUE Initiate Recirculaticn

A CON 
220 MRUE R A FRCED CN
2 13 'MUE 1 LPI FRM) ON
217 FALSE

STOP C)E OXXTJICN 2 HR. A R CONTMZENIT F7MI1S *

408 EVENT 104 '=mr I CIAIPENT F=lED
408 SET TIElR 1
408 TRE I Tiaer #1 Initiated on Cntairmnt Failure

409 T 1 2 R
409 ACTION 3 
409 TRE -AP Run Stops 2 Lr after COmtt Falure
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** OP EDR Rv C *******************************************

417 TI >=
417 gIT-CN
417 bE

1.5566 P
46
Initiate

1 I ERVC WM MCBLM T- 1 0.5 Hr BERE VF
I & e
Feed & Bleed

ACIW 4
221
222
212
216
210

FXSE
FALSE

FA LS E
MEE

RBFC IN AUOM
RBS INAJI

I HPI Sm U=-

I OPEN MM SV

A~CiCM 3
Trc'TfT4 I SET U EM "E '1'0 arRmE PpS3LR1 T

******************************************************** **************

TLL "LI FLCfI 1 RVENI T NC ARE SPLY M1 FORCE ThMfAR. aYJVr,
RES'IWT, A P Fn.qS AT KE ¶'MES I3N ZrM AccIDENTPR0WSSICN.

I mom Or oF m nnmV cv L Nur
0~~~~~ AA.J--- s QF 41..AZ 4. .L& 

** IVE W HEN ORPE FS IODt UrVERS *

411 EVENT 49 ME LXX I OCRE HS WMvER
411 MC #6 7
411 'Irr, Core has lacovered

** IN:TERME QE C'RE SUPPRT PLME fAxs**

413 EV = 2 R ! SUPPORT PAME FAI
413 AMMN #6 7
413 muE Cre Support Plate has Failed

** INE C r FAILS **********************************

415 EVENT 104 TRUE ! Mq=ZTr FALD
415 ACIN # 7
415 MTE Cmtaint as Failed



AppendIx 3 D-s-92/015 RO Pag O

** INIDJ~ WHE9 ANY CORE N2E IURA REAY 4038.5 F (2499 K3 *

416' 7Mtr > 2499.0 K O
416 AKal #6 7
416 VUE nim Coe Twp Exeeded 4038.5 F

** INERVENE K REACIOR VESSEL FAflS *

414 EVENT 3 TRUE ! REAK VESSEL FAILED
414 A=t4 #6 7
414 TRUE Reactor Vessel has Failed

** PRN LI-T OF DERIS LOR PLUM AND PS I~IICV **S**
.AZIA'~ 6

PE IST #1 TLO t41T 6

AiTLN 7
EVENT 320 TME ! RNT TAKI:AR IU AND WRIE RFIY)RI FILS
EVtq 323 RUE ! FORCE P POnT

Em

EN OF
0 0,o
0
..

7.0
1.0
227

25
1
217
1
217
1
221
1
222
1

224

1E A A ************************************

No MJPE LoXAL PAPAm R Caw (S)
/ 0=ZTIE MAP RUN, 1PEMIU MAI--) RUN
/PROBLE ST T (SEC)
/ PROBLEM E0 (iR)
/ 0U T-R MRT F PRINT NERV (R), M Mf 10R () FOLWLS
/ RX SLRM

/ TRUE
/ 1IRE
/ HPI FORE OFF

LPI D OFF

/RBFC FORE OFF

f PS FORCED OFF

/ PR EEAaES FCED OFF

RZR SPRAYS FORM) OFF

/ EFW FORD OFF
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1

0
/ N (RE) INT R(S) , NI MEriCN COM MaI.(S) FmaM
/ NO (ICRE) c (S), m EwCUI!cW mos
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Apendix 3.4

7F No CF Case

2 / Q=:TIERzrTVE, 1 =BA7M, 2E-H WirI SSrIvTY OPT'cN
AS-1 S + FAI3 U EM - N C R (T7F4)
1 0='USE PARANLMM DEEMULIS, 1 LS SJPLh PAI FIL
25 / P = 1 UNIT I I NtI4B
0 / 0=N PAR01ER, MI CE LISTIN3, 1LIST PARMER E

/= IAL PARwimm 0awE, 1bZLX PAPAIEm amm
A-X=S.-s .
MMNP=5 .

F=IR1. 0
EUOM=0.03 1

28 / USRWr SECLILO - USER DaFINED EVMT O0)E CCND=C W ArIS

Tjf C M. / SEN SA T 'M 103 F1IE W USER DEFn
/ E SIAUS vms sz=-E

** '10 IRCT ME WAM BWT <= 6 ' *********

410 <= 1.829 M
410 AMC 1 6
410 Initiate Recirculatimn

AMI 1
220 ! EI RC FORE CN

** STOP C0DE E BUMO 2 AF C T T FAL *****************

408 EM 104 '1IJE
408 S TIM 1
408 7RUE Tie r #1 Indtiated an Cntainrent Failure

409 M1TR 1 > 2 R
. 409 AC1C 3 6

40 9 ¶EZ1U ! A Pami Stc 2 hr after C aIt Filure
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417 IM >= 43.0419 R f ! MU ME MO; PRO3LA TDIE IS 0.5 HR BEFORE CF
417 =1 0N 4 6 ! I=1'IME M aGX7N ACTI-
417 PLE Start 1 RBFC and RBS

A O 3
TILAS l ! SEr TE LI MD E ¶1T CURE' PROMM TIE

AMC= 4 6 ! CF MTIGAM AZICN-
221 FISE ! RBFC flN A1T
2422 BISEE ! BS IN AUO

***.****************t****f************* ********************************

I ALL 7E Fma0 nmD w VEMrICS ARE SIMPLY 10 FORCE TU.AR xjUr,
I RESMRT, AND PIr FhI AT KEY M1¶1E IN IE A PROMSSiCN.

| AIFE ORDR OF 7E INIERVETIcv DOES; VY TM
************ *********************** ******************************

} 7IENE WM4 CRE FST MIUNVS

411 -r 49 'IRU4 tEOM I =- H T RE
411 A=ECN #6 7
411 =i Core has Mtcovere

** MIZV<EM IEM CORE SPPOr PA I' FLs

413 EVr. 2 RUE SUPPCR PAVIE Ff
413 ACTIMN #6 7
413 'MUE Core Suort Plate has Faied

** INIEVEM W-rM- O=flI.MEr B A *********************************

415 EVTU 104 M~E I C~hIuAEN FAII
415 AMC? N #6 7
415 ¶MRUE Cmtainnt has Filed

** MTEVFW %MI ANY O2E NODE 7MOMA"LIRE MM= 4038.5 F (2499 K)

416 ; > 2499.0 K LOCK
416 A ' #6 7
416 MM I2dnTLu Core TaT Emeeded 4038.5 F

** " WIE REXZI0R VESS M FAtS 
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414 EVR 3 E
414 C?4 #6 7
414 IRUE Reactor

** PFJIlr I1r OF
1CIION 

Pa=w LIST #1

Azr 7
E4TU 320 MUE
EVN'T 323 WIME

E:to

!EACOR VESSEL FAfl=

Vessel has Failed

DMEBRIS i owm . LER .; AmP Ec=****rTaz 

mi uq. 6

! PPir MBUIAR OU= M r ) iE3 RrD FTLS
! FORCE P POIr

END OF
0,0

0.
45.0
1.0
227
1
215

216

217
1
22.1
I
222
1
226
1
223
1
224

0

flTREIC AND .ACIC4 *************************************

/N M RE OCAL PARAEM G-AUE (S
/ O=MnML MA RIN, 1-REMn. MAP RN
/ PROBU'M1 SMW 711V2 (SEC)
/ PRLM M E= (HR)
/ OU 1W-PISmRT FTLE PR= MIWTER (HR), INI IOR(S) FOILkS

/PX SXM

/ RCP IP

/ HPI FRCED OFF

/ LPI FORp OFF

JRBFC OR OFF

/RBS FORCED OFF

IPRZR EMERS FORCE OFF

/ PRZR SPRAYS FORE OFT

/ EFW FORE OFF

/ Q (PDRE) INrI1MhrM(S)), IE VaTN I ONDtIN(S) F0IWW
/ N (uMRE) Cc (S), MD E Cr ElS
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Apexbx 3. 5

1" Base Case

2 / 0=1MERMVE, 1-- 2BA-.l WM S=m m OFrICN
AND-3. SBO+I2I\E E2ME+RCPS (IvF2P)
1 O-USE PARIMETER DEMUES, 1= USE SUPPLIE PAkWrER FILE
25 / PARXCME FE I/O UNIT NimER
O / Q= PARA.EI FELE LI;RZr . 1-nLIS PAP.EM FI
1 / Oe LOCAL PA'ER ANM , i=w- PAPvj*ESiP a-E

XaEm .
?~P=5.68

FEMrt=1. 
FCMI=0 .03

****************'*************************** ***************************

28 / USEREW SCIMtM - UER DEMUlM EVr ODE rrrCM AND PrIa

15)G CJ AU., SEM VMSAGS ID 'IE DOG F MM USER DEFINE
/ EVEr E SWUM CH3F. sim

** M 1D RECIRC E 1001 BW.I c 6 FT *****************************

410 ZWRWT < 1.829 M
4 10 AZITN I 6
410 7ME Initiate Recirculatian

A~rIN 1
220 =tJE ! RECIRC FORM CN

** STOD CDE EXCWJrI 2 R A0TM Ct -sN EAnIS **************

408 Ov3r 104 CORUE I ciNimLt r FAILED
408 SET M:1ER 1
408 E I iirer 1 nitiated on Containmnt Failure

409 TIMER 1 > 2 V
409 ACIIC? 3 6
409 MfLJE VAP Run Stops 2 hr after Ccntnt Failure

AcIC 3
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TflA trTIL~M ! 'SET END ME TO CURRW PrBL= rIME
END

ALL =, MouFc-L% Z=VFTECM ARE SMY M FW utManw r,
RESchRT, PT FAE rS AE:Y TmES M3 ArENIr EOGPSICN.
'nIE ORDER OF IE 7 I' DOES NT V

********** ************************** *********************************

** ]IrEVENE 140E CR RKS tV *****

411 EVENr 49 ME ILCR I 0C)E HAS LTERMfL
411 ATICN #6 7
411 E Core has Uncavere

** INiERvEN iE CM. SUPCRT LIE FAInS ***** *****

413 EVEN 2 RE ! SUPE1R PlATE Fl D
413 NI¶ f6 7
413 =IRUE Core Suzrt Plate has Fciled

* N N M CMI T FAu **********************************

415 EVENr 104 IRUE !wm AnzE=T FAILED
415 ACTIIN #6 7
415 TE Concaiment has Fi-jed

** INIERVENE VEEN ANY CRE NE 'UMPEPXURE REA01-S 4038.5 F (2499 I) *

416 I=UI > 2499.0 K LOCK
416 AI'C #6 7
416 RUE Mvdxmxn Cbre T7pM Eceeded 4038.5 F

** N`ERVE2E .RE2VZOR VESEM FAIL*

414 EVEN 3 RUE ! REACIOR VESSEL FAILED
414 ACN #6 7
414 IUE Reactor Vessel has Feiaed

** PR-AY LIST OF DEE-IS LOI WER PLENM AND PS 'lD S * *
ACTlC 6

PP 1 1 U 6
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AMZIC 7
EV7 320 'IU
PV= 323 RUE

EtM

!PRINT MEMAR 0Jrt AND tE S= FS
I FORCE PLOT POINT

E OF
0,0,0
0
0.
50.0
1.0^f u

227
1
215
0
216
1
217

221

222
1
226
1
223
1
224
1

0

I E C D ACC ************************************

/ mM ICL PAREM alADM (S
/ 0=INIL NW RU 1 mmr mo TN
/ P-R12M START IE (SEC)
/ P.RcL M I (HR)
/ CUm1-R'IRT IE PP.INr INIERVAL (mR), MTIA'OR (S) MLWM

RX SRAM
/ 'UE

/ ON-ND MIP
/ HPI FRm OFF

/ L IR OET

/ RBC FORE OFF

/ RBS Fo OFF

/ PRZF ?TERS FRGED OFF

/ PRZ SPPYS FRM OFF

/ }FW FRCED OFF

/ OCRE) INI'X2R(S), TIERVE'IM DI'IEa(SI FOLLUI'
/N (MME) EIVI'Ct(S) , tvw maram z
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Aiew~ix 3.6

MIFP No CD Case

2 / 0=IM7 ZITVE, 1A7I, 2 tBA3{ WMF. SErrvri OPTICN
1NO-1 SBO-I C FIURE+RZPS NO CD (F3P)
1 / 0t3SE PARPOMEP. DEFIJLS, I- USE SUPPIED PAP.ANO F=
25 /J PAN= ME I/O =r Nt
0 / ONO PARAMEER FE LTSrnG, J.LIr PAP4ETER ME
I / O-ND DOM PAI-IS H 1=L PARMEM 1 CH
lfm=- . o
A-,NBP=3-.68

FNMr-l . 0
FmXCH=O. 03

*******-*************************** **********************************

28 / U~ET SECrIc' - USR DlED Er CXC)2)IIB' mA3 D A ziA

LO3 CN MIJ / SM YSTSA '10 '-'--O = ILG WIU USEP DEFINM
/ EVENr CsDE snum CHUMS STME

** GO 10 RMI3 VE MENH BqSr <= 6 T 

410 TWSLSr = 1.829 M
410 XcIN 6
410 'mUE Initiate Recirculation

AChI 1
220 WPE
213 RE
217 FALSE

! RE= FORM C
! LPI {O= ON

** STOP CCDE 0?tMCN 2 M AFIM =, r FAnS 

408
408
408

Evwr 104 MM
SET T21W I

! -.. #1 Tnitiated n taim-t Failure

409 TIRM 1 >= 2 BP,
409 AMICN 3 6
409 IRME AP Run Stqp 2 hr after Cm= Failure
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** OPEIAMOR IIV IOJ *

417 T >
417 AriN
417 MOE

0.9233 M
4 6
Initiate

! INIRVE WH POBIM TDlI IS 10 BORE CD
! IN&II Bl 
Feed & ee

A=Czr 4
221
222
2 =2
216
210

FALSE
FALSE
TRUE
FASE
mUE

! RBFC IN AUM
!RS IN AUIO

I
Opoi PRZR ERN

ACMC 3
TILASTh6TTM

*********************** ********************************

IALL 7I!{E FO m' =rcts smLY T FOR- mBuIA wrnjr,
IRESIPr, AND PT FILES AT E 7 I = A0DNr PIRESSICN.

I MUM E OF 7m I DWEFS M: W R.
********** *********************************************************

**'~VN WB O3. FIS *******V**t*********

411 E= 49 =E LOCK ! CORE IZ ED
411 AM W' #6 7
411 T. (ore has UnCavered

** WHE' CE SUPPO P- FAIl**********

413 EVI 2 RE ! SUPPOR P?dE FAEL
41.3 AC-MCN #6 7
413 R Cor Suport Plate has Failed

** IMIRME E OI FAES **********************************

415 EVEWr 104 IMIE I C= b= FAI
415 AI #6 7
415 Contairxm-nt has Failed
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** E WJ AY E bTDEE MPERAI]RE REA S 4038.5 F (2499 K) *

416 Mfr > 2499.0 K LCK
416 AM N #6 7
416 7RUE ?txinum Core Tp ameeded 4038. F

** MM ,-V KEN REA= VESSEL FAS *******************************

414 EVr 3 E I RE VESE FILE
414 CTCL #6 7
414 MTUE Reactor Vessel h Filed

** PRIN- LI OF DO-VW IN LOWER PLEMtI' AMD PS O2'MITCS~
ACTIC 6

PRINT LIST #1 7O = 6

ACICN 7
EVEN'r 320 7RUE ! P 'TLAR OLum A WI R3 FL
EW 323 TIH ! FOR Pr POIr

END

OF EVEITS AND ACI ************************************
0,0,0 / MIE LOCAL PARLER AN (S)
o / 0iNI'II mL Rai, =RESIzr map Rt
0. / EMBLE S'MZT IE (SEC)
7.00 / PRMLEM M TRC (HR)
1.0 / cI -R mRT FIE PIN nRvAL (), fl-T =tP () P3LLC
227 / SCPR5
1 / fPSJE
215 / RCP SW=.
0 / ct-N P
216 HPI FOR OFF
1
217 / LPI CD OF
1
221 / RB-.C EM£D OFF
1
222 / RBS E;R OES

226 /PRZ IAERS FOR F OFF

223 /PRZR SPRAYS ORCED OFF
1
224 / EFW a OFF
1
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n / NO (rIN (S), A dI VRMON =LON(S) IOUIZ
/ H (E) IIDVDIM tCN(S) , MW MMrrCNU RS
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Appedix 3.7

TEX Base cse

RJO-1
1
25
0
1

J =:INrERACIMB 1AMY., 2N= WIM SE I T MTVIY O1 CN
TPWIEN 2 (E)

/ O-USE PA .O DEMIME, 1 USE SUPPII PAR*S-L1 F*E
/ PARPM FILE I/O MIT NJvBER
/ O0O PARPJ~I FEE LISN, --=LL= PAPANAE- FL
/ C=M IL PAR'1i . -=, 1=LOML PAPR&,m - awii

TW-400
'fVX-5. 
VWSEP=0 .02
A¶5NB=5 . 68

FQMA=0.0
FRNTM- . 0
FaM=O, 03

28 / =mEV So-mC - usE8 DETNm EvEr c2E cOa iIO cmAN CCm S

LG ON AL / SZZ FMSAGES '10 =- IG FILE WEN USER DEMED
/ EVNTr CcE STA'IUS ctWNS SII

** INTI-ITE "IRANSIEW1 #2

401 TIM> 0.0 R
401 AM=I 6
401 TE Initiate Transient #2

** IIP PS 2 1= AFTE IE

402 I >=
402 ACMI
402 =rS3

0.0333 HR
2 6
RCPS Tripped

** G'0 RECIRC 1FlE MM Sr <= 6 FT 

403 zKO <= 1.829 M
403 ACflOt 3 6
403 IRUE Initiate Recirculaticn
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211 1RUE
224 IRE
227 ThUE

iCrIM 2
215 WJE

I OPEN PRZR FORV
! EW FOR) OFF
I RX S CM

!RCPS ThIPPED

!RE C FORM ON
IBP~I FAIURE
I LPI MIDE
' RBFC F OFF
t RES E= OFF
!a E PRZ, IV

AMCa 3
220 UE
216 1
217 IE
221 PE
222 PIJE
211 FA ISE

** MSOP OX EE fCT 2 R AFTER CONEM4II.NT FA3IS **** ***

404 EVENTr 104 =IRE ! Q0 AIU4ENT FAILM
404 SET TMR 1
404 lRUE Ter #1 Initiated o Ctaiment Failure

405 7MM >= 2 HR
405 7 4 
405 R MAP R Stcp 2 r after Cnti= 17.ilure

ACrIM 4
TST--=Tjm

ErM
! SET TMD EM TI RT PROBM TE

* ****-*.44&4---+*4b*b JJ.L. -

ALL E1 OLWIG MIVENIto ARE SIMPLY M FMRE MWLAR CFJM ,
R=STA0r, PLOr FLES AT KEY TfMS IN 'IE =ENT ROGRESSIC3.
IHE CRDER OF TE IVE 'ICM-DOES MO r M.TER

.********************* ************************************************

** I rN CP3E FIRST Ulr4OVERS ********************************

411 EIr 49 RUE WCY, I ORE S LNUVr-EZ
411 Afla4 #6 7
411 Core has Uncovered
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** ftsVEN. ENI cDRE PATE FS *************************

413 aMN 2 MUlE I SUPMT P= FAI
413 AICN #6 7
413 IRUE Core %Tport Plate hbaS Failed

** E IIN F;A *********************************

415 E~T 104. MEU I m nE F. m=
415 AM ON #6 7
415 R CGntairxent has Failed

**IN=V=N W ANY CORE NME a'flA RFA 4038.5 F (2499 K) *

416 'IO1*T > 2499.0 K IMO-(
416 MC7N #6 7
416 Core T . Exceeded 4038.5 F

.i..E r:E REACIR VESSEL IS * **Tr

414 EVr. 3 EEA= VESSL ALE
414 AZCICN #6 7
414 MRUE Reactor Vessel has Failed

** P =rnr LIST OF DEEBRIS IN ICWER PLENtI4 AND PS C ITCNS **********
ACMCN 6

PRINT LIMT' #1 TO tr 6
E 

ACMr 7
ENtr 320 UE ! PRINT ThOUIAR OU=R~r AND WflE RE9ThR FILES

EVSar 323 'IRUE FCRCE PT POINr
EN3

END OF MImRVEMION AND ATCNS *************************************
0,0,0 / M DE IL MR CE(S)
O / O=INTAL MAP RN, 1=RFSIEr VAAP RTN
0. / PRELR4 S= TEE (SEC)
80. 0 / PRPCL4 E ME (R)
1.0 / UMWrP~-REg YnT a FILE PRINT InmnRvAL (HR), NrumroR (S) FiICns
0 / No (mJPE) INITmuImI(S), irt'E NTc cDmroI(s) FLLow
0 N' (?DRE) IsiERVENTrCt3(S), MAP EX2=ECI ES
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Aperii. 3. 8

7EX No CD ease

2 / O=INBl Ve, 1-PA-H 4, 22Tai WrrI SrTI LY OPrITC
AND-1 7MNSM 2 O CD 3)
i / 0=TE PARAICET DEFUMS, 1= TEE WP PARAIO FIL
25 / PPAM R E I/O u=rr N
0 / oN PAR7NEIEr FIL LImN, 3L-izsl PARx&-McIE EE
I / o=ND LOML PARCI. al~E, =xi pAMr C
TFW400
7aw=~5.0
VSEPO. 02
A7NBP . 68
FCMD=O.0
ENM=l 0

MX=0. 03

28 / USEREW SECMEC - USER DE"-E EVENR. CE C M CM AND AI?

L CNTZ / SMD D AS M E I VEEN ME D F
/EVT CnE SmATu CTC3S SrE.

** T iU r #2

401 TIM > 0.0 R
401 AMC 1 6
401 TRU Initiate ransient #2

** PJP RCPS 2 MOM FIR M

402 M > 0.0333 
402 Al-MON 2 6
402 E RPs Triped

** C-O' T REIRC M)E E3N BWST c= 6 F *******************

403 Z%'-, <= 1829 M
403 AClCN 3 6
403 'E initiate Recircuatic
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** OPEPAOR ME - * **

417 IM >= 12.1317 R fl'.'MCE WHEN PROBL-4 TIM IS 5 MIN BERE a)
417 ACIC 5 6 t :NTAMD I IMU ACt
417 TrUE !nitiae Feed & Bleed

Cmfql 1
211 MUE
224 I
227 U

ACITCN 2
215 M1~E

Elm

zric 3
220 RUE
216
217 TRUE
221 TRUE
222 WRUE
211 FLSE

,OPEN PRZR ORV
! EFW FORCD OFF
I RX SOC?-M

! mp

I RECIRC F'a= C
tM FAL M E
! LPI FAIURE
! RBFC FOR) OFF
!IS FCED OFF
t 1rE PRR EV

AMI'C 5
221.
222
213
217
212
216
210

FAMSE
FALSE
MIPE

FASE
7MUE
FAUSE
TRUE

1 gBC IN AUMt
RBS IN AUt

I I LPTL 4 
! M V CN
! HPI NO FCM OFF
! OPEN PRZPEV

D FOR F&B DUE M POST-RECRC RQJiNI
EP

** =: LPI RE

* SP ODE EXECMC 2 R AFI* CMIY*****r BLS 

404 FVENr 104 TE
404 Sr TIME 1
404 RUE ! Timr #1 ndtiated, n Contzixent Failuret

405 M I >= mR
405 C 4 6

*. 405 7RUE W.AP Run Stxp 2 hr after Cmn~t Failure
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ACTION 4
TIAS- h 1 S=- 7E RO =- M CURREE' PRBM TIE

E2D

I AL MHE FOWUM3 INM EE N APE SMPLY M FOP.; AHMJAR M11PUT,
RRIMPT, AND PLOTr FM AT KUY Tfl'M IN 7HE A=fl- PRMSSICN.
71H 0 , OF UE DOES NOT D WERI

IN=V V0FR cor E =
********************************************** ********t***************

** flhIERVE ~ ~E' FIS r3VEcS ********************************

411 Ev= 49 'MRU IK CORE HAS MO=
411 A=I' #6 7
411 'IRE Core Imas Uncovered

** ENRVE WHEN DRE SUP^]' PLAE MIfl.S *

413 EV= 2 71WE ! SUPPORT PAM EF
413 AUrICN #6 7
413 EE Core SLot Plate bas Filed

** LNInmVw E WEf4 c0nIsflIs F ********************************

415 E']' 104 I CMZ='= FAnm
415 I 46 7
415 MME Ccntaint as a'ed

** IVR E WEN ANY R NfE M IME REAE 4038.5 F (2499 K) *

416 'I:JKT > 2499.0 K IT
416 A=ITO #6 7
416 RUE b zr. Core 'eT Exceeded 4038.5 F

** : R~VE2E W viEN REAI.0R VESSEL F.IS 

414 EEa' 3 Rt3E I REACTOR VESSEL FAILED
414 ACTION 6 7
414 =IrE Reactor Vessel has Failed

** PRINT =S] OF DEERIS N W4EDR PMtM AND PS T2ESTIM S
AC1ON 6

PR =1 LIST #1 ID tR= 6
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Eta

AMC 7
EVmu 320 IPJJE ! PRfI THJLAR OUIPt'r AND WR PadS'Ir FES
EVmT 323 2ma ! ErC Pr OA

EID OF illERVEITrICNS A A=rIch 
0,o,0 / IRE IsM PAdRAI BUE(S)
0 /0=21ITTAL V2W RUN,. 1=PE:S= W RIN
0. / PROBTR4 SW1 'E (SEC)
20.0 / AR s4 ES) T (WO)
1.0 / JIVJr-RESIr FILE PRr nIEVAL (IR), M.[M(S) EOLW
0 / ND CORE) :2WIT=AIR(S), M IE NC COZD=TCI(S) FOd'
0 / N (E V (S), AP MMrCN S
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Appendix 3.9

M No VF Case

2 / O= RACIV=E 1,BABAT, 2=--M WMI S ITTMY ORMW
JpM-1 IS 2 U VP CISX7)
1 / O=tE PARMEI DEEALEIS, 1= USE SUPPL PA AEM FM
25 1 PAPAERMI FILE I/O UNiT Nismm
0 / o=MN PAR;N FE IS , :-LISr PAM&E= FIE
1 / 0-N3 LQ PAR E M !A-E, i--LOCA PARlW CHUANE
TBW+400
MnM=5. 0
VFSEP--0. 02
A2ZP=5 S .8
FGM-^O.0
E:MR=l.0

Fa4-M .03

*************************************************** ******************

28 / tEETS2'LO - USRDFND Et~ Ci) PT~ N lI

t-,; cM ALL / SED DM3SA5S '0 THE G FE W 1SER DE}M
/ EVW'l' CODE S17IUS CSP STE

**TTl'IA'1E qN~ #2

401 TfI > 0.0 M
401 PATtf 1 6
401 MRUE ILitiate Transient #2

* * P RCPS 2 DXTrES AF IE

402 TBlI >= 0.0333 ER
402 ACI 2 6
402 MUIE RCPs 7trped

** G ' RECIRC ME %ME BI'T <C 6 T

403 ZMET <= 1829 M
403 MION 3 6
403 IRUE Initiate Recirculation
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** PERA1IM II v CN *********************** *****************

417 TI >=
417 AOICN
417 =

13.0997 R VN{V k PRZm Is S KM BEFrEp Vt-
5 6 ! =~MA T- G SA AC=
Intiate Feed & leed

AMMc 1
211 LRE
224 M M,
227 RUE

Em.

A~r1ICN 2

215 TRUE

ACI'O 3
220 =
216 =
217 MUM
221 TJ
222 UME
211. MIZE

OM ZRM PORy
EW FMCED OFT

! P Sw

t P£ IPM

I RECC DRC CN
!HPI FAIURE

LPI FAILURE
IRBEC FOPCD OFF
!RBS FORD OFF
!CIOE ZR ERV

ACITCa.5
221
222
213
217
212
216
210

FALSE
FXSE

FE
MUE
FALSE
MUME

I RBFC IN~ ALYID
I RBS IN AUIO
!LPI M CN
!LP I kr FCRE OF

I hIP e N IH-iPI NOT FOR= OFF
!OPM PRZR Mv

D F FB DE M T- -E=Rp R QO3
EN

** N21': LPI PjIRE

** SOP OE EXECUIM 2 HR AI C F *****************

404 EV 104 MPE
404 SE TER 1
404 7MM

! OXMUI MI- L MULED

! 71r #1 Initiated c Cntaiment Failure

405 TM 1 > 2 R
405 lC 4 6
405 IRUE MP PMn St 2 hr after Comtt Failure
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A=CE 4
zEU'Sr=~ ! s~± 'IKE EN TDIE O CLEM T ROMET T

END

ALL =- FOLTBAMl M ENI'CM ARE SPLY 'O IRGCE ThMAR 07JrPJr,
RESI, AD PT FIiES AT :Y 1 IN 7M- A=ENr PRCXRESSICO.
1hE ORE OF ThII ERVNTMCM DOES NTI V R

l ***********************************************************r******** **

** TIVIMVEE WHEN ORE FIRST UNCDERS ***** **************

411 EVM'r 49 ¶F L !03RE HAS LMMOVE
411 ACICN #6 7
411 2IRDE Core has Uncovered

11CERMENE WHE CRE SUFPPzr PlAE FAIS *

413 EMET 2 'UE ISPPOT PLAE FAIE
413 ACiICT #6 7
4313 'TRU Core S'--jport Plate bas Failed

M M8WICrAn% E mns> 
*r* INI~gVENE WEN~ OCfl7;34N1' lS *************************

415 EVENTE 104 C NI1A FAIL
415 AMCN #6 7
415 7TRE Cctaimnt has Failed

** INI VM WHE N MRE NCDE T E4A'TR E REACES 4038.5 F (2499 K) *

416 RIM > 2499.0 K LOCK
416 A-CMIO #6 7
416 MM Maxirn Core Tenp Exeeded 4038.5 F

** IVENE W RE= VESSI ;AL

414 0VE 3 IE 1 RACID VESSI T=)
414 AIOIN #6 7
44 TRUE Reactor Vessel has Failed

** PRINT LIST OF DEMRIS IN LCW PIEtJ4 AND PS CUDTT-CM *
A=C N 6

PRINT LST #1 t) UMNI 6
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AX=zi 7
EVENr 320 I E ! PIT MAR OUS AD WRIE REoTM FaInS
EVENr 323 ThE ! 3RCE PICIr P3I

E OF IEVEa.LCM Ace ACC M***********************************
0,0,0 / Mou.E ICML PAPem aWNA{S)
0 / 0=INITAL MP Ri, -RESn, MmAP Rt
0. / PRBLEM sir TI (SK)
20.0 / SWBIMBX ED TInA (R)
1.0 / c PUr-PSI7r TF PrINTZERV (), na1A7OlR(S) OLI^L
0 / I (ME) IITMI( (S), EINMV lON COMITCN(S) FOIed
0 / N MRE) M(ERVSMIN(S), P aECICN EMS
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ApeXlix 3.10

M. No CF Case

2 / O=lERACIVE, 1.=BAaMC 2A-TE WIH SEE1'rrVTY OPITCU
AN- flRAIENI 2 ) C (X8)
I / 0MtlE PARMEM DEWAUS, 1 UE SUPP[M PARPM FIlE
25 / PAMIC. FILE I/O UNTr NMP.
0 / -NM PARERS . ME IS 3, !IT= PPAEM PM
I / o=M OAL PARM,2M , - =OM PAMMUR CWGE
Trhw=400

FSEP-0. 02
Ar7NBP5.68
FQMDA-0.0
FTM=1 .0

FCMDC.:=03

28 / SEREZr SCTION ^ UES DE= EVE~r CCDE OCMITIV AM I=OCS

IIG J KL SEND MSWS ¶ETE LOG FE MO' 'O D=M
/ EVET OE Simm CRM1 SCS

** Rrr T'E #2

401 TIM > 0.0 M
401 AON 1 6
401 RUE nditiate 7tansient #2

** IRIP RCP 2 DtIrMS AFTh IE

402 T >= 0.0333 HR
402 MiiON 2 6
402 IRLE RCPs Tri5ped

** GO T) P--RC I-ME 1W{EN 3Slr c= 6 Fr *****************************

403 ZWRIST <= 1.829 M
403 A7IT 3 
403 "ERUE Initiate ReirclatinA

** OPER R MI V M *************w*****************************
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417 'I >= 55.5133
417 ACS'-C 5 6
417 'IRUE Start

M B! INTViE

RB.-C and RES

MEPRM TE S .5 HR EFOMRE CF
V=I GATI- ACICM

A3'ic 1
211 ME
224 WE
227 1UE

END

icMC 2
215 IRTJE

ACTON 3
2 20 TIJUE
216 =IT3E
217 ME~
22-1 ME
222 UE
211 FSE

MD

A NctI 5
221 FASE
222 FALSE

OPEI PRZEN MRV
EFW F D OFF

I RX SCPAM

! RCPS IED

RE C= FOR CK
B IPI FALLME

t LPI FAIRE
I RBFC FED OFF
!RS FORM) OFF
t CICSE PRZ EV

! RBFC M KMIO
. RBS n AUMI

** SIOP CXE E~nE-rC 2 HR AFI'E al-TIAM-M FAnlS 

404
404
4104

EVETh 104 T
SET IME 1

.qnIuqqwr FAaE

i Tiner #1 Initiated n Ctair.nt Failure

405 T 1 > 2 HR
405 ACMI 4 
405 ME fW Rn Stce 2 hr after Cotrt Fi1ure

f=C( 4

ISMWTIVM I SEr =E END 'M CRRENT ROMM TIME

*********************************************************** ***********

AL IH Fm~dN 23 7L1tZ E SIPY '1 Cm'hUA cjir,
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RSTR, A Mr PILES AT M TMS IN I ACIDr PIXMRSSICN.
G1E OD=. Or IE DOES Mr tETIR

************************************** *********t*********** ***********

* I E pE FS ERS********************************

411 EVvW 49 IP 1J2 ! CJRE MS tVE
411 WITCNE #6 7
411 TE Core has Uncovered

** InIERENE Meh =E SUPPOgR P=Lxa FUIIS **************************

413 EVEN 2 E ' SUIPPOR PIAZE BAItD
413 A=-LCr #6 7
41-3 E Core Su ort Plate has Failed

** UTgEN 3 w l~' FAIS ******************

415 E 104 TRUE C k4ET FALE
415 ACIMt' #6 7
415 TUE Contairrnt has Failed

** nlTr - ANY COE NE REAHES 4038.5 F (2499 ) *

416 > 2499.0 K 1=C
416 ACMIW #6 7
416 ME Mxmarn Core TIrp eeded 4038.5 F

** I E VESEL FATIS 

414 EV 3 RUE R ER VESSEL FAILE
414 A=-CriN #6 7
414 E Reactor Vessel has Failed

*..r LIST OF DISm tNaD PLum m P i ******
ACI7a 6

PRINT LIS #1 TO 1.T 6

A'CTiN 7
EVEW 320 TRUE ! PRINr MELR O3TrP1r AND WRnE RESTAnT FLES
EVENT 323 'IRU ! EO.RCE T p

MM
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E OF m ENTS A TICS *******************************
0,0,0 O/ YmE OAL PAAM CANM(S)
0 / C IMrA.. Sage RUn, 1R, =PXSlRr AAP RU
0. / PEOBLD-4 Sar 1- (SEC)
58.0 / P E 'IS (i)
4j . ji/ wJr-RmrFflE PR3r InIv (HR), Si (s) Fav
o / (E) IMIM(S), IMR 2MM 3r' a (S) OLIWq
0 / N (MIRE) RMWMETIGc(S), d ECMCN E
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Amerndix 3.11

SX Base Case

2

1
25
0
1
1TLVW:-5 .O
VF--EP=0. 02
FMMK=O .75
FESB7
AEB=0.0873
Z2M24.5845

/ 0=IERAIVE, 1'=IB, 2=BA- WIH SMMIa Y OP~TIM
R ERC FAMME (X6)
O=USE PRMEM DE&UIS, 1= usE SUPMIED PI0 ME

/ PAPER FIE I/ urYirrEP
/ O=N PAR FiLE =r I C, 1==ST PARMEEI ILE
/ 0=N LOML PARPMC- Eavz, 1eifJcAL PARMEMR a,

/ MA IS IN HORIZ(IAL COLD L3
/ BEM AREA EAL 10 4 DIA EAK
J EAX M VAIEc A CM LINE OF C0D LE2

28 / UEEVr SEMCI I - R D:Dl EVMr 0- CM)MMS AND AZrIN

LOG C ALL / SEND M SAES W10IM LOG E E USM DEFED
/ EBn! 01E S"Im¶I a1AN SES

* * nafL=TIT Wc *********

407 TI > 0.0 HR I flS'r1 IfCM AT I ZERO
407 A-rtaTC 1 6
407 MZVE 0PBZ : IN CID LG

** 1RIP PS AFT 2 MM. *****************************************

406 77M > 0.0333 HR ! IP RCP 2 MI A- IE
406 MCN 4
406 ¶1RUE PCPS FORCED OFF

** GO 'IO RECIRO MX' EN BWST <= 6 F *

410 Z{T <= 1.829 M
410 AMICN' 2 6
410 'ME Initiate Recirculation
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** SIOP 03DE X7I'ICt 2 HR AFrER 0 l3hfl r FAIS *

408 EVEW 104 'IPJ
408 SET MM 2
408 ThUED

400 I 2 > 2
409 AC 3 6
409 'IIE MAP

Arc 1
209 I
223 TWE
226 tmUE
215 FALSE
224 RUE

-3 1CONMS Wr F-2-.k

Tr #2 Initiated n COtairent Failure

HR

RIn Stcp 2 hr af ter Cont Failure

' OP MMAK
I PRZ SPRAYS FORCD OFF

PZRR HMMS FRC- OFF
R!PS CN/ND 7RIP

! EFW Mr AVAILABYE

I C FO= CN
BI FOR OFF

!LPI FRM) OFF
' PC FORCD OFF
I RBS ARM) OFF

1 SET 7M- END ME ) CURRE3r pPMM 'TM

A'IcM 2
220 MZUE
216 7ME
217 TKE
221 E
222 'IMUE

ArCI 3
Tfl1E-TrTlv

AZACN- 4
215 TRUE I RS E OFF

************************f***************** ****************************

ALL TE EOK IV Th V NI AAUE SLY '1 FCE M%1AR CUIPtr,
RES=. A P FILES AT KEY llNES IN E AOZEN FOSSIN.
ITE ORDER OF 7EE 2NI V=IICNS DOES N r A I

************************************************************ *******

** MRVEMIE ANY MIRE XE 7IMMAMR RE: 4038.5 F (2499 K) *

42 'XE7 r > 2499.0 K LOCKt
412 AMZII #6 7
412 TMUE MXnV Core tp Eeeded 4038.5 
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** NMVE IE RE FI UINT$VMSq ***************f

411 EVOU 49 MM ILC( CORE HS tVE
411 ACIT1O #6 7
411 7F-JE Core has Uncovered

** Th'L7V&E ;%Oq CRE SO PO E FAIIS***************************

413 ENv= 2 WI-JE ! SUPPEI' PLATE EBAU
413 ACICN #6 7
413 ME Core Suqrt Plate has Failed

** TNT vWH- C 1TAM4Wr FAILS*

415 EV2Tr 104 RIUE ) FA=
415 ACTION #6 7
415 'IMUE Cmtaimpnt as "ailed

** CI VESSEL FLS *******************************

414 EVEL 3 TRUE RMM VESSEL AIME
414 ACMITC #6 7
414 MTRUE Reactor Vessel has ailed

** PRIN IST OF DERIS IN LWER PLEt14 AM PS C=Y ltGi * ****
AC'T 6

ME= LIST #1 T t 6

R OCI 7
EV: 320 E
EVW 323 TRUE

Pr TLAR CfJ= A W=--, RES= FILES
I FMCE POIW

2 D OF II VE CITM A AM 
0,010 / No IARE LOCL PARV1rZ CHArE(S)'
0 / 0=INT=L MAP RUN, -1=RES'= MWLP RUN
0. / PPDBElX SLr ME (SEC)
40.0 / PR M END IME (R)
1.0 / cxWT=Ur-RESTAEr FILE PRINT I A (HR), INlThT0LR(S) OLT.(X4
C / (DORE) ITNICRR(S) INIMVEN!1YM 2I C 12N(s) PDlUM
0 / NO (MPE) INiENII N(S), I AP EX ITCN MOS
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7ppemdix 3.12

SX No CD Cse

2 /
A-1'- SBLO +

25 /
0> /
O /.0

VFSEP'0.02 /
F-3BRK=0 .75 /
FB-7 /
ABB3'0.0873 J
ZM24.5845 /

O=fI'IEACI2VF, 1=BA-t.i, 2^BA¶1OY Wr Si±±V =X OFMCN
REC FAIWE -M CD (Y9)
0-ASE PARERM DKE7IMTES, 1 USE SJP PARPMAN FILE
PARAEER FM 1/0 = NOVEM
()N. mAm MIL E IsrnIG, iJBI= PAPmR FE
0=W IM PAPMM GaW , 1=IDML PARX^;'ER a

VSEP FOR B&W PNIS PER G RECCMMTCN
FUMM IS DEFTAT FAI VALUE
RK IS o Bl7ThL C Im

BRK AREA EXEML TO 4" DIA BEAK
REAK MEATICN AT CaE L OF MI LE

28 / SEREV S=TN - USMEM, D EV2O T CZ[)E CCTCNS AND ACTIONS

ID.3 ON ALL ISET 3V SMS 3 W FILE WM LSER DE D
/.EV&W- CCDE SIAUS C1Ik= SI .E

407 TIM > 0.0 HR ! INTI¶dE LO AT TIE ZO
407 ACIMON 1 6
407 ZREM OPEN EREAK CD I3

** TIIP RPS AFMR 2 MIN. *******************************************

406 TIM > 0.0333 HR ! IRIP RCPS 2 INM AFIER IE
406 AMCION 4
406 RUE RCPS FRC OFF

** GO ' P.E=C im m ED < 6 FT

410 i RV4 < 1.829 M
410 ACITO 2 6
410 '=E lnitiate Recirculatio
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** S- P E 2 HR A-- C IL A ************* **

408
408
408

EVA- 104 MU8
SET I E 2
-ImE

CiN2 Ai

! 'ver #2 L-nitiaed^ mn Ctne- Failme

409 Tlh , 2 >- 2 HR
4 0 9 P 3 6
4039 TUE MAP Rin Stcp 2 hr atter Contat ailuxe

416 T >=
416 AM1M
416 TiRUE

5.24 HR ! nlrERVEM 30 MN. BMRE (XE DAMME
5 6

I=L iKM EFlRE CD

ACIN
209
223
226
215
224

1

MIUE

FALSE
IP1E

ACItON 2
220 lM
216 7RJE
217 RIRE
221 E'I1 V
222 :UE

' OPEI BREAK
I PRA SPRAYS FORE OF

PR HESA = ODR OFF
i AUps MND 'IRIP.
I EW NOT AVALUBLE

!R1= FAR CN
! PI FORM) OFF
! IMT ORCD OFF
I PBEC EORCD OFF

!BS M= OFF

S !zr mE E T 'ID CUpio PROMM TIM
A0=I8 3AMn Mll 

ACTI 4
215 ThU

AMr 5
2 2 TUE
216 FALSE
213 'IRTE
217 FALSE
218 1PE

! RPS F OFF

! PI M. NML W
! PI pN wr OFF
I LPI MCNML cN

PI NMr A OFF
! RBFC MPNtML M
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221 FSE ! RBFC NW FRM OFF
1000
E1V H 0

********** ******************* ****************** ******************* ****

AM TE FOi AI E CS ARE SMOLY M FORC TAMIAR c9J ,
P MT , A PIYI FIL AT =Y 1D IN 1E ACCIDRE PROMESSI(N.
TE ORDER OF h7AE =T DOES MN A.T

** INI E WEN ANY CORE NODE TPEMM tR REAMS 4038.5 P (2499 K) *

412 UCOM > 2499.0 K LCK
412 AC1TM #6 7
412 R I n Core Tertp Exceeded 4038.5 F

** MURVE H CORE FIRST U1flVERS ********************************

411 E 49 r LCK CORE MS UNCovE
4.1 ACITN 6 7
41. TU Core has Uncovered

** IERVVE ISMN CORE StUPU PI FAIlS PUM* F

413 0EN 2 ! SUPPOU IAME FAIID
413 ATICN #6 7
413 MZb'E Core Suaort Plate has FAiled

** 7IVEB MM CaINZT FAIS ********

415 EVEN' 104 UE CTAIM T FAILED
4.5 AIION #6 7
415 ME Cntaimert has Filed

** W NRA VESSEL FAIS ******************************

414 EVEN 3 RMMR VESSM EFID
414 ArICal #6 7
414 E Reactor Vessel has Failed

** PR=NL IST OF DEBRIS IN LCWER E.) M AM PS CCM=A.C
ACIT 6

PRINT, LI #1 M = 6
.. ''" M
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ACI 7
EMst 320 DYE
EIW 323 TIR

EC 

NED--92/1.R0 Page 43

! PRnr MO3tA OUIPtr AND VRME RES7P£R FIEES
! rc FM POw

=3 OF
0,0,0
0
0.
10.0
1.0
0
0

m vri NDAI'IO *************************************

/ mI RE WCAL PARXIE = 1 CWE (S)
/ 0=:IT-M MAP RN, MPKI-R KW RUN
/POB LV S=~ IE (SBC)

/ PROBU M TE (R)
/ UMWRE3=R FILE P :.. M ML (R), nn-IAOR(SI) FOLWIS,
/ at () ITIAIO(S), VIMON MOMDN(S) EDULO
/ N (E) 2-l1 V RMa' S), M'UL MtCIMM E
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Aqpendix 3.13

SX No VF Case

2

1
25
0
I-

/ 0="IVr E, =BATCH, 2=BM! WMl S 7IlTY OPFI'C'
SELOC P.=C FAILURE - ND VF ()

/ 0=U-E PAR1E1M DEFAUS, 1= UE SUPIE PARAMEPE F± ii 
/ PARMER FILE I/O NT NER ..
/ 0-M PARAIEM IE LISI, 1LTSr PARAM F
/ 0=ND LOCAL PARAVER a-CE, 1LOCL PARAm aImE,, pm

'I=5.o
VFSP=0 .02

JEKmO . 75
FEB=7
ABB=0.087,3
ZB-24 .5845

/ VFSM MR B&W PINI PER GM =
/ F=67 IS DEFALT FAI VALUE
/ MEAK IS I hlIPZCTMh COID IBE3
/ EREAK AREA EQAL ' 12 h DIA BREAK
/ RE M WATIOC CAT IER LLE OF CM LG3

************************* *********************************************

28 / EEREW SECM-riN - WSER DEMME) EVMEN'r MME M TITCt AAN AcImaz

UG C a- A L SD DSPTS M1 TM G MIE IfEN USVR DE-L. M
/ EVErl CtE SE C-:P S=

** ¶E LO. ******************

407 'IM > 0.0 I ! flTITMT MM AT TIE ZERO
407 ACIC 1 6
407 'RUE OPEN BREAK IN COD LS3

** WIP RCPS AER 2 M4IN. *****************************************

406
406
406

TIM > 0.0333 TM ! IRIP RCPS 2 MEN AFIM IE
AzI'Ca- 4

MTPE RCPS FORGED OFF

** GO MT PECIRC MDDE W-0EN BST c- £ FT *******

410 ZMwRST <= 1.829 M
410 AO1t 2 6

O410 'RUE Initiate Recirculation
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** SOP CME MCMaI 2 HR AFTE- CJDM T' FAMIS

408 AVE~T 104 ! TRUE I ' FAVID
408 S M 2
408 ThUE

409 Afl.= 2 t 2
409 AMI 3 6
409 'I TPAP

416 T > 6.6
416 ATI 5 6
4 6 A U-

AMON 1
209 ME
223 =E
226 E
215 ME
224 E

I TL'er #1 nitiated on Containimln Filure

HR

Run Stops 2 hr after Otnt Failure

HR ! VIERVSE 30 MM. BUtE VFSSE AILURE

IZMM EMEME. VF

I ON BREAK
! PRZP SPRAYS -TCED OFF

PR HEThS FOR) OFF
RCPS ON/M.I IP
EFW 7A ;!'AVAUABLE

RBC FOR ON
I PIS FORM)D OFF
| LPI FORCED OFF

RBFC FORCED OFF
! RBS FRCMD OFF

SM ! SEIT ME A TRE M CURRENU PROBLUM I'1E

A=IT 2
220 E
216 '1TJE
217 =IRUE
221 JE
222 7ME

ACT 3
n'z STT3

AC7IC 4
2i= TI.UE

AeCCNT 5
212 E
216 FAISE
213 M
217 FALSE
21 8 'IME

i RCPS AFOcD OF

I EPT AL CN
I PIU Arl MN OFF
I LP Nt TJAL CN

LPI IT DM OF?
RBPjFc bm-LI ON
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221 FAISE ! RBEC NW FOR=) OFF
EM

AL ME FIW = : M A- S flvPLY TL0 FMCE Th1AR anvur,
; R, AND =r M AT KEY T:NIN UM AOZJD 17 RF2RSSICN.

TE ti-ik OF UE IN1RMMIOS DOES MNrY ,

** rANNY CE NCDE UE REMS 4038.5 F 2499 K 

412 :iJIu > 2499.0 K
412 ACN #6 7
412 TUS Ivxim Core Tenp ame:ed 4038.5 F

** EP W.- iEN cE F uVS ******MEN OCRE UN**C*OVER

411 EW 49 ME R ! HAS LTv=
411 A-Cr4 #6 7
411 IRE Coe bas Uncaexe

** ENV E E ORE SUPPORIM PlAE FAILS 

413 EvENT 2 TRUE ! SJPPCRT FrAE FAILED
413 ACMICN #6 7
413 MruE Ce Sppcrt Plate as Failed

** ITIERNE WHEFJ CCN~IrINrn. FAILS *

41 EM 1r 104 IRUEE CONM= FAIIME
415 AMI(M #6 7
415 TRUE Cntairxmnt has Failed

* Nrt.T E E4 RACIORM VESSEL FAILS 

414 EVrEN 3 RUE ! REACR VESSEM FAIIE
414 ACNItN #6 7
414 iRUE Reactor Vessel has Failed

** RIT LIST OF DEERIS IN IJER PIE7WLM AND PS MMDMIcs M
ACIT 6

PRNr LI-ST #1 1X WID 6
. ..

AC1TC 7
EVED 320 UE PRU 7hEJIAR WUMH AND WIpIrE P 'E4IT FILEs
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EVEg'P 323 ITE I FORM FEc OW

ND OF fINIEVIO AM Ax'$ *********************AM*************
0,0,0 / mI EDE OLO PAI, =E CA(S)
0 / 0--T 'Ia, 1.~P= X7iR T -AP ZUN
0. / PROPL4 SI ME (SEC)
10.0 PROM4 E0 BT (HR)
1.0 / TrPr-RS FE PR IERVAL (LOR (S) mFY CAS
0 / . (E) UlmTAMOR, (S) RUERVEIMN CONDM c (S) FsLWW
0 / M (PME) NI=~ITCNf(S), MP EXElC ENDS
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ApediX 3. 14

SX No CF Case

2 / 0-InIEP IE, I=I, 2B WEIi 3SrIIIVTY OPTICN
ANO-I SBLOM P=C FPflJA - DE (SX7)
1 / 0=USE PARM DE-SUI, le E SUPPLIED PA -M IER, FL,
25 / PARER FE I/O UNIT ITIEI
o / =NC) PAPA4EIE FILE LIS=I, 1-=r PAR1.NIR FILE
2 / 0=N LAL PARMMR, CM E, 1=tCAL PARAMETER AWE
7rtumx=5.0
VFSEPO. 02 JVFSEP FOR B PEIS PEP G R 4ED CN

K=0. 75 /FDRK IS DEFAMT FM VAME
FES/7 BREAK IS IN 1ZC:Z L COLT L
APB-0.0873 / BRE ARE EUAL M 12 DA BREAK
Z2B=24.5845 / BREAK E EV=N' AT CIR LIME OF COD LX

28 / SEREW SE=I'O - USER DEMMm EVENr CODE M MOM D AfCTMS

LOG CN A1L J S MESS S TO ME LCG U IMI WM USER DEFIE
/ I 0 nri Js CHAN3ES Sram

** =1IE }1 ******************

407 1M > 0.0 MR I iNTlIPTE LM AT ZE
407 A=tCN 1 6
407 MRE OPEN EREAK N COLD LE

** I'TRIP RCPS AFTER 2 MIN. *******************************************

406 T > 0.0333 HR ! 'TRIP RCPS 2 N ALTER IE
406 PAIM 4
406 TRUE RCPS FORCMD OFF

** GO '1 REC$C PME WID BVsT = 6 FT **********1r*********

410 z*&Sr <= 1829 M
410 ACTrI 2 6
410 IP1I Lnitiate Recirculaticn
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** SWP )E 0=1u'I 2 AF oTiMr FAILS i

408 EVENI 104 t
408 SEr TINF 2
408 'TME

409 T 2 > 2
409 AMC 3 
409 E %AP

416 T > 27.96
416 AZIT 5 
416 E JplF

AMLW
209
223
226
215
224

E-0D

1'IR

RE
FALSE
'tRUE

UE ! CAIMwE FAILM

! lrr 1 Intiated m tarent Faiur

HR

Rum Stps 2 hr after Con= Filure

.R ' Jl~tSNO E 30 M. BMEORE COIEbr FAIURE

HO} BEEME CF

I OPENJ ME
! PP SPRAYS OF?
! PZR HR IERS FRC OFF

PS ON/NC)IRIP
!EF NOT AVTLAME

!RBCI. FORM C
I SI FORM) OFF
! IPI FOR OFF
!RBFC OFF
! RES FORCD OF?

M ! SET 7H EM ME C-RP=0 PRCEI1 T2

A =I M 2
220 TKUE
216 E
217 ME
221 RE
222 'TRUE

AMIC 3
TfLASTTU

ACION 4
215 71RU

ACCN 5
219 RE
222 FMB E
218 UE
221 ALSE

! RPS F-=) OFF

I RBS 0.W a
I RBS Mr MN OF?
!RBFC 
! RFC Mr FCED OF?
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*********** *****************'******************************************

IL 7HE FUJIZDl' INIMEW CM ARE SIPY TO FRM mmJ C{ JPtur,
IRSMRT, A PtI FILES AT IEY ES IN ME ACIDE& PIRHSSIN.
M tIE ORDE OF 7HE I1N1IRVIFcS DOES NOT MT=

+***************************** ******************************t********

T* I.ENE EN ANY ORE NME T34ERA'1R I 4038.5 F 2499 K *

412 7=IR > 2499.0 K 1J
412 AICW #6 7

.412 T'IE -bximn Cre Tem Exceeded 4038.5 

** I E 1 RE FS U S *******************************

411 EVEWT49 =E LOCK ! CORE HMS MKIEBD
411 AZICN- #6 7
411 7RE Cre has UnCaved

** fL v2 MEN CPE SUPPT P E AS ***************************

413 EVE 2 PUE I SUPPORT PIAIE FAfLED
413 ACMCN #6 7
413 TRUE Coe Support Plate has F-ed

** MvIr~m'JER W~N Jshr-1'3N FAS **M

41.5 EVEN 104 'IRU7 C?1A1ft\ FAIED
415 AICN #6 7
415 RUE Caitainrent has Etiled

** 2 VE - R FA *******************************

414 EVx 3 ME MTR = VESS FAILED
414 EarCN 6 7
414 '.tJE Reactor Vessel has Bailed

** p. T.S OF oi B IN IDWR P AM PS aMWmC TTIa
A=i 6

PRINT LIST #1 M U 6
EM

ALMO 7
E3' 320 'PRnT rBULA.R WTptT A10 VI'IE RES T FT-,
EVENT 323 ! MRCE Pr Po2N
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END OF INnIFMENTIZS AID ACIIN M=****************
0.0,0 / m MR. LOML PARAEE CU7NM (S)
0 / =fIrrm M P UI, 1REmThr M PN
0. / AOBLW; SWE TIM (SEC)
32.0 / Ad N D (HR)
1.0 / WIUT--RETUr FILE prJ2T nMERVAL (), MlMITOR(S) dLN
o / N (IRE) I-MrThAOR(S), m ERVMiCU MM OcN(S) FOLsIT
0 / N (ME) IV N(S), NP AECES no
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A~pendidc 3.15

St Base Case

2
A-1 SBIOX

25
0

/ 0=In-rRiV, 1=IX2, 2B1G-- 1'flr SI== O'IlCN
(Suol)

/ OLYSE PARAINMME DEFAUIS, 1= USE SLPPLTM PAPZAI FiE
/ PARMOM IE I/O UNIT NUMER
/ 0=N0 PAP RM FIE L:M, =L PAPAN FE

1 / O=N LCAL PARAMMID C I-LOCL PARAEI a2wE

VFS0 .02 / VEP FWR BW PlANS PER GFA RSO4IaTCN
FO-BRK=Q.75 /FaRK IS DEFALTT Ml VALUE
EBB-7 / BREAK IS :N BMRIZlL OL)D LEG
AB0.0873 BREAK AREA EwL TO 12" DIA BREAK
ZM=24.5845 BREAK EJEATCN AT M I;E OF COLD LB3

28 / SEEv-r SECN - USER DEFM EENr OM)E MCITI NS AMI'IC1S

LO G oN ALr.P / SEND mss ' 'ITs LCG FILE P-MN USER DE D
/ E:r CCDE SAR CO MS SME

** INU;TIA2E LOM ******************

407 = > 0.0 HR ! TIAM LOC C AT ZERO
407 A"I=C 1 6
407 U OEN BREAK IN MflD M

** GO TI RECIC 4fXE Vl-3E 3rJ <= 6 ******************************

410 ZWRc- < 1.829 M
410 ATICN 2 6
41.0 TrUE Initiate Recirculatia

** SOP C0E EXECUIM 2 HR AFIER C00Nl.NENr FAILS *

408 V=- 104 h
408 T TIMER 2
408 TRUE

CTMIU ENT F7LED

T 7rer #2 Initiated cn Contaitrenxt Failure
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409 IE 2 >= 2
409 A=Ia 3 6
409 ITE ?-VW

A1209
223
226
215
216
217

.

TRE
FA

TRUE7.1RUE

ItR

Ra t Stops 2 hr after Cont= ailure

OPEN BREAK
I PR SPRAYS FOP=) OFF
I PZRR HEATS F OFF

!BPI NOT AVA UEE

RECIRC .MrED CN
HPI FOE OFF

! LPI FORCED OFF

-AC= 2
220 SRUE
216 =RtE
217 TRU

A CtaI 3
TILAST==~

ACTIO 4
215 RUE

I SEr T1l Z TM TO =Wr P EM TEE

RCPS FORE OFF

** RIP RPS AT PPS 1400 PSIA **************

406 PPS < 9.653E6 PA WOCK
406 JA=0N 4
406 TRUE RCPS FORCED OFF

******************************************** **t**************** *******

ALL E FLLOWEING I ±IERVENIUS ARE SIMLY ) FaRCE 'ZBUR OUMJrP ,
PxmmrAm P~wrFILF ArKETnmAs iN nmwE 1iDENr momm~ssXw.

ORDER OF ME 4TIWt OES Mir TIE
********************************* *************************************

** IiVU IVEDE VMN ANY XPE NE RElEERAU EA= 4038.5 F (2499 K) *

412 TCPTVr > 2499.0 K LOCK
412 AC=ICN #6 7
412 TRUE VfxiT=n Core Teap Exceeded 4038.5 F

** I.IERV- WHE WIRE FST ERS *******************************
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4.1 EVENT 49 Mar)E IUX I OE HAS ORE
411 AZtIM #6 7
411 Mult sOe has Uncovered

** I,.,EWUM WREN CORE SUPT PL:TE FAILS ***************************

413 EV~T 2 7RE I SUPMU PTE FALE
413 ACrICN #6 7
413 TUE Core Suport Plate has Failed

*k* : V n **********************************

4S5 EVNP 104 IRUE i CdnIN FALED
415 1Z"'I-CN #6 7
415 ¶IRUE Contaimat has Failed

** IrEV{ E WN PEACIOR VESSEL EAn s

414 E =?I 3 RICRUE ! R VESMEL EAf
414 ACI'1 #6 7
414 '1UE Reactor Vessel has Failed

** IrVE W EG= AcmImmD (PPS <= 1526 PSIG) *

416 PPS <= 1062E+7 LCN,

416 ALMON #6 7
416 =IR1E ERAS Actuated

** ZTMIWVE VER3N RB'FC ACIUZE (PA >. 4.0 PSIG) ******************

417 PA >= 1.289E+5 AOK
417 ACI'CN #6 7
417 E RBFC Auto Start

** INTERVENE WH E ACIU1A-H (PA >= 30 PSIG) 

418 PA >= 3.082E+5 OCK
418 ACZfON #6 7
418 TE RBS Auto Start

** PPiNTr T; OF DEERIS IN LOWER PLENI. MD PS cav=TIONS
A'-.ON 6

PRINT LIS #1 It) NIT 6
.;'END
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EVS 323 SUE
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! OPM PI: POINr
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MDOF

OkO'0
0.
32.0
1.0
0
0

:m~o END A=E *************************************

/ m MME IXXL PARAs =- CHANE (S)
/0=jj'Jjj.. VAP RUN, I t.REnWC M 'RUN
/ PRHEW4 SI TZIE (SE)
I PRdTIM M 'MErn. (HR)
I OIPtr-ESIAr E :r IE1VAL ), NTI-tATOR(S) dOLDMS
/ (E) irraT (S), MIIRVC ,c ONDCMI¶CN(S) FLWd
I m (MmE) IN NENMON(S), MA EarIC E
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Appendix 3.16

SJ No CD Case

2
AM3-1 SCBUTXX
1
25
0

r~AX5S 0

FCDPKQ. 757~~7

AE-0 .0873
ZB=24 .5845

/ 0=INnMU1-T 1, 2=BATCH WI:: S:ITflTVFv OrI
+ IRTEC. FAJIiRE - N C (SU21)
/ 04JSE PAREM DEE7S I, 1= MEE SUPPLMI PA-RMM rTEs
/ PARER FE I/O =r MaT
/ o= PAPJ~MrI-R ME L- , 1 PRIEM IME
/0=N LOCAL PARNIER , 1-UXAL PARAMr'I. C:-MMNP

/ VFSEP FM B PNI PER GKA RM
/ FDBRK IS DEM T FI VALIE
/ EP{' IS N 11RIZOMMI MM LM
I BREK AREN EL 4 DIA BREAK
/ BREAK ELEVA'ITC0 AT CEPR. LIN OF COI LEG

***** ****************************t************************************

28 / tEREr S=IaM - DMMM EVET CCDE _ODMUC AMD WrMO

IMG CN ALL / SM MSAM(S 'L) TIE LG FP IMI M UER~ DEFINBD
/ EV-Wr OME STm'lUS aueM S=-

** =r1rIMT -M *M****************

407 =-> 0Q Tr ! INIIEA LOC A = ZER
407 ACrta 6
407 IRU OPEN BREAK 2N COM LB3

** TRIP RCPS AyMFM 2 MIEN. *******************************************

** IRIP RCPS AT PPS < 1400 PSIA **************************************

406 PPS 9.653E6 PA LOCK
406 AMTIN 4
406 UIRE PZ=PS -FMC OFF

** R '10 REmCiC ME HO SW 6 FT *****************************

410 ZWRr < 1.829 M
41.0 ACION 2 
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410 IRLE Initiate Recirculaticn

** S=OP = E 0OjICU 2 R Irn A= CaTPnF ** AILS

408 Fv 104 1 ! ( 3-p~l'i E7}
408 SET 'MTIEP 2

408 'IRUE ! '1r #2 Thitiated ai Cmcstainrn-nt Failure

409 TIMER 2 >= 2 R
409 1AI 3 6
409 tIR3 MA Rr. Stop 2 hr after Ctt Failure

419 TI >:
419 AC7177
419 MT

0.83 R ! flI JE 10 KW. BOREC3RE FARE
5 6

HALF I0 BEFORE CF

ACTION 1
209 7MlE
223 'RE
2 26 rUE
217 rIMUE
216 =lk

OP0F-N BREAK
! PRR SPRAYS FCED OFF
1 PZRR HWRS DF FF
! LPI BCOR OFF
I PI FORE OFF

! REC FOR ON
1 LPI OT NCN
! IiPI V= Wt

ITI 2
220 IRUE
217 FAISE
213 mUE

ACIT 3
mniSrT4 ! SET 'IXE E TIE =10 PROBLEM I =I'

ACIO 4
215 '1RUE I PS FOR OFF

216 FALSE I HPI Mr MA OFF
212 MRE ! BPI MN CN

*******************t******* ***************t******* *******************

I AL E tCW flfi .BTC 1m SIPY mI O ~ BJ~ OrnkS r
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RIS'TIPT, AND PLO IF=S AT KEY IN ME A=ENT M-CGRESSICN.
ME CRDER OF 71E EV OC DOES X W

** VENE MEN ANY CORE NtE IPA E REA S 4038.5 F (2499 ) *

412 'iF.Pir > 2499.0 K
412 ArZI'Ir #6 7
412 MIE MaXiir-, Core Telp ExCeeded 4038.5 F

** EN CORE FS VERS*******************************

411 EVEML 49 1E I, I CORE BAS VERED
411 AION 6 7
411 RUEt Cre has Uncovered

* IVENE; ME ORE SUPORT PLATE F ***************************

413 EVEW 2 IME SUPPOR PIAT E E=
413 A1tZICN #6 7
413 1RUE Core S'Lpport Plate as Failed

** -, i:2rE cmN r C ; 

415 EVENT 104 TRUE I MQ NMENP E711LED
415 ACTION 6 7
415 MRUE Contai:nL.nt has Failed

** I VME W REC0R VESSEL F S *******************************

414 EVEN7 3 RUE I REACZI0R VESSEL FhE
414 AZICtI #6 7
414 TUE Reactor Vessel has Failed

** PRN LTr OF DE:ES N LWR PLEN AND PS 0M=NS ***************
A M 6

PR lST #1 'M UNT 6
EIMO

** IrEMVENE TIHEN ECCS ATtfED (PPS c- 1526 PSIG-) *

416 PPS <= 1.062E,+7 LM
416 ACMCN #6 7
416 ERUE ESAS Act,=ted

** INrErENE WE,; RBFC ACIUAME (PA >= 4.0 PSIG) ********
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417 PA >= 1.289E+5 LOCK
417 A= CION #6 7
417 7RUE RBFC Aito Start

** i1IV2iE Ri PBS ACUa=ThD (PA >= 30 PSIG) *

418 PA >- 3.082E+5 LOCK
418 A1'CN #6 7
418 7FRE RBS Auto Start

** PRflUT LIST OF DEBRIS IN LOVER PLENt4 AND PS DI'ICN ** ******

PERIN L IT #1 M 6
hm,

A C I 7
EVO 323 flI3E ! FRCE PLOT POINT

EM

0ND OF IIE V3NlOS A rc7 *************************************
0,0,0 / DRE LOCAL PRAE=, CHAIM (S)
0 O=INITIAL WM RU-, 1-RESIART INAP RUN
0. / FROBLEM SL± TINE (S)C
10.0 / P 1 M 'TR (HR)
1.0 / our r-RE-m r -mE PR= INnVA (H), MIT c. (s) Fourji
0 / 1 (M)RE) 1-haT'ATC= (S) , MxIlV2NmI COITC N(S) FOUDK
0 / N (ME) NIRhVENIlW (S) , NtrP OEON &MS
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Appeenix 3.17

St NO VF case

2
AIM-1 SBIJM

25
0
1
14)X=5 .0

VFSEP=O.02
FalBRI'=O .75
FBB7
P-H3-O. 873
Z24 .5845

/ o=INTIERACrM, !--IB , 2=SMM I:! SSTIrVTI O'rJCN
+ IJEC. E~U.--,E - N VF- (SUnI)
/ O=UtE PARAYEI3 DEFAUTS, 1= USE SUPPI;E PARIE FILE
I PAPAI FILE I/O T )N U 
/ 0=M PARPAI IE IMITN, ==r PAR1MEM I=
/=M ML PARME E - OAN3E, PARAM4E0E a-USNME

/VFSEP 3R B&W PANIS PEP GM RECMMMM1N
/ FCRK IS DEFAULT FAI VALE

E PZEK IS IN =ZONTM CMD IL
fUM A EkXM 70 4 DIA BREK

/ C MEVAT-ON AT C E OF COM LEG

28 / ZEVY SECITO - MER DEFINBD EVMr CDE )OIM CM iND ACI=

LOG AIL / SN) SSG 0 TME TCFIE - tE DEF=
/ E&TW CE MEUS CiANGES SIE

** :lj=ATE ICA ******************

407 'T4 > 0.0 R I ThT'IATE LOCA AT TE ZERO
407 AION 6
407 IRUE OPEN EREAK N COM LES

** IP R.=CS AFM 2 ,. ******************************************

7 M1RP RCPS AT PPS 1400 PSIA ***** ******************

406 PPS 9.653E6 PA LOCK
406 AZ a 4
406 IPJE RCPS FORCED OFF

** G) IO R ECiRC 4DE WM4 EWST = Fr *T****************************

41 0 MUIi <= 1.829 M
410 I7CN 2 6
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410 Initiate Recircuatimr

** sTP ODE ECLY7 2 HR AMER 03MINT FAnLLS *

408 Efl 104 It
408 SEr 2 2
408 RUE

409 2 > 2
409 A1"i- 3 6
409 EUB IAP

419 T'; > 2.26
419 MIC 5 6
419 1:

MTM! MENT F

Tin~r #2 Initiated o. Cn taim-ent F 4 lure

FRun Stos 2 hr after Ccitr ailure

HR ! INERE 0 MIN. BEEORE VESM E E

!OPER EAK
PRZR SRAYS FORCED OFF
PZR HIDU.ERS FOR OFF
iLPI FORCED OFF
1i FORGE OFF

R C FORGED ON
I Al MN CN
LPI NT FORCED O.F

AaMNc 1
209 MEUE
2243 'IRUE
226 1IRUE
2'.7 WUE
216 E

E D

AZI5E~ 2
2 20 'IRUE
213 'IUE
217 FBlSE

AMCMCt 3
TrnASTzJIm! I SET I m END ¶M1 TO CURENT PRLIM Tfl4E

AMIMt 4
215 RE RC1 FORCED OFF

END

216 FALSE ! HPI Mr M PNt(L OFF
212 ME ! HP1 MP Ct

ALT E FOLUMC IN VNII ARE SCLY M FORCE UL= MI'PtW,
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RES rT, A Mar PIS AT EY 3IMS 1N ME A=ZID) FROM SICK.
|HE O OF IM ZTINER =ONS DOES NOT MTrEM

*k* **********'******** ************************************************

** INMIVE. W:W' ANY CRE NXE TM PAIURE EAGMS 4038.5 F (2499 ) *

412 TIM > 2499.0 K IbOK
412 AFCTI f6 7
412 THUE Rxin Core Tenp Eceeded 4038.5 F

** WIEE `E TME CORE FIRST U VS ********************************

411 EENI 49 IE W CP-E BAS M ERM
411 AITON #6 7
411 1;RUE Core has Urccvred

** INERME 1 SUPPr PLE FAS ***************************

413 EVE2 2 TmUE SUPPORT PLATE PA=
413 'CNI #6 7
413 TPE Cor; Sport Plate has Failed

** R E WI C FAS **********************************

415 Efr 104 1UE i av'ThM!C FL
415 Ar-MCN #6 7
415 IME Cmitaimnt has Failed

*INERVrm WHEE RSCIOR VESSEL AILS *

414 EVMI 3 ThUB ! EX= VESSEL. EAI
414 ACFICN #6 7
414 WJE Raactor Vessel has Failed

** PRIN LIST OF DEBRIS IN LGHWE PLM-04 XND PS C II S ***********
ACN~ 6

PI LI-." ST #1 'IO t 6
END

** 'zI'P3IVN MEc ACIUEI (PPS = 1526 PSIG) *****************

416 PS = 1.062E+7 LOCK
416 ACI.LCN #6 7
416 =R1E ESAS Actuated

*t 1iLERVEE MIM RBFC ACIUAED (PA >C 4.0 PSIG) *
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417 PA >= 1.289E+5 WOM
417 AMCN #6 7
417 TRUE RBFC.Auto Start

** nZIERN 'WIE REE ACIUMM (PA >= 30 PSIG) 

418 PA >= 3.082E+S
418 #6 7
418 TRUE BS Anto Start

** PRI LIT} OF D IS N M PLEN AMP CSO ***************
AZI 6

mr uwr l # so UNIT 

AzrIC(N 7
EMCE~% 323 RuE ! FWZE FIDT FOINT

END OF MD A ACTIC, *
0,0,0 / 1D ME !O=AL PARRMEIER C =-E (S)
0 / O=MrrIPL NW R, 1RM= VAAP RN
0. / MaOI S-hRR ME (SBC)
10.0 / POBLEM END (HR)
1.0 / WrJr-.R=RT ME PINT nnŽ.Vi'T (HR), = MIR(S) FOLtAS
v / NE (>tDRE) I I3 Rt(S), JiNciODIC (S) FOJT
0 N (ME I;ERVNtIc(S), MAP MMzrCi N IS
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Apendix 3.19

RX Base Cse (0.00338 f2 break area)

2
AM -1 GI R +
I

/ O=-nTEMVE, 1BA=, 2BA7i WrIE SNsriT1Y OF'I'paz
IRECR. rMJE FA; (RX1)
/ O=USE PAR I DEMULS, 1= 'SE SUPFPIED PARA'IER IIE
, PAREI . FLE I/o UMT NUSPE
/ O=N: PAR MR EE IMMMG, 14 1 PWIM FE0

I / O=N IL P P ARA-E amm, 1--L PARPME CVE
¶Mx=5 . 0
VFSEP-=.02 f VFSEP F B&W PL IM PER GK PM MA MTz
FEiRKD . 75
.ASB=3.00338 B EAK AREA EL TO 2 x I.D.
ZSB=3.6 /BREAK E:VITG AT % -i of OISG H
TEW =400 / FEE1IER 7EIItJRE

28 / SAEVE SECITCN - EM DEFIED EV& CDE aMICS A ACM

LOG N ALL / S ESSG THE LOC FILE tII US. DEFIN;
/ EVOIJ CME S=T i IM SE

** NM7ATE LCZA ******************

407 Tl > 0.0 M
407 ATN 6
407 MIE SGT

! IEhIE iTR AT = ZERO

'RCP R2S AFIM 2 M . *

406 TIM 0.0333 R I PIP RCP 2 SN AF'I IE
406 A=ON 4
406 7TRLE RS FOP= OFF

* k SDRT HPI 30 r= AFIME I 5 AV2T

417 M > 0.5 IUZ
417 ACIU 8
417 MIE HPI =CW

410o Z'vM-S = 1.829 M
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410 AZCI 2 6
410 IRE =ITTE RECIRJAMEW

** .1P CC:E M 2 E A*** CW F S *******

408 EVEtr 104 WME !
408 SET MT 2
408 !IRU I T #2 Tnitiated n Cont^ainmt Failure

409 2 2 >� 2 R
409 CMC 3 6
409 MiUE MAP Run Stps 2 hr after Contzt Failure

A =L.L CN .

209 ¶IE ! OP ! BREAK
223 LE P SPRAS FCD OFF
226 =1U ! PZR 1EYRS 10RCED OFF
2i5 FAS I RCPS ND TRI:P
224 ME ! E!I O AVAILABLE
216 TUE ! BPI FORE OFF

MTL~IN n-2
220 TRE P P C FOR CN
221 =I E ! RBFC OR OFF
222 TRUE IMS ORC) OFF
216 TRUE B P! MRM OFF
217 MUE ! LtP IFRCED OFF

All'ITON 3
AT= I 72 S' IHEND TME M 3JMI' PROBLEM

EM

AMION 4
215 E RCPS FMCED OFF

AcION 8
222. TM IPI MAN ON
216 FSE ! PI NOT N OFF

TF;)

I AmL 'TAE FOuauNm I =otS APE SMPLY M KRCE TABt Ufr,
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R23 niPr, AD P FS A r AKEY TrEES IN "ITIE AL== PROMMS'10N.
-nE OER OF MM1E 7M I'lC 1X DFZ Yr MTIM

********** ************ ******f*****************************************

** 'nVENE WHEN ANY OZ$G NDE PM AzhRE IES 4038.5 (2499 K)

412 TCP > 2499.0 K LC
412, AIMCN 6 7
412 ME Mxin Core Trip Eeeded 4038.5 F

** INDgERV=3qE Cr r t*******************************

411 EUN 49 'XIJ IJX, CORE HAS LVXVIRE
411 ACZI1I # 7
411 =UE Core has ticavered

** T E W T MIZE SUPPORT PLtaE IS ***** *******

413 E 2 7RUE I SUJPPCRT PI FAfM
413 ICt, 6 7
413 E Core Sport Plate has FIiled

** INERVENE WE C IS **************** ******

415 EVEN"L 104 TE i ( XTIENT FAILED
415 ACIIC!N #6 7
415 MIIE Ccntairrrnt as iled

** EIRVENE WHN REACICR VESSE FAS ******************************

414 EV= 3 RE ! PlA0I VESSEL FAILED
414 ACI'N # 7
414 'Irr, Reactor Vessel has Failed

** rP-NI' LIST OF DERIS -W LOW) PLENM AND PS McoNDMu CM
ACa' 6

P~l~RI LT 1#1 '0TON1 

AJTCN 7
EVENr 320 "RLiE ! PR-NT TJIMMR WcnThVr AM WrTIE REs=r FILES
EVENI 323 1RUE FCE Pa PINr

E OF INOF EN IO AND AMCICM *
OO,0 J NC M.-RE DOCAL PAMMM aN3E (S)
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A / O=TI-DhN IP , 1=PrESIRTmUw En N
0. / PMoLEM4 S= a (SBC)
40.0 / IPPROB (HR)
1.0 / 0U yr-PXS= ME PRflr NIERVAL (R), =11AIR(S) FOad'S0 / NJ fME) 2 TOAaoR (S), arvemoN 0aizTcGl (s) FvLwq
A /N (bI-P.E) Th'E 'ICT4 S), VVP ECUR=ON ElS
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Apperdix 3.20

RX Base c2se (0.00169 ft2 break area)

2 / OI.ERALTIE, 1=Bk1i, 2=BATC- W=.fl SE~TITVTIY OrIM
An-- SGIR PXC=C. FM=^ - (RXO)
1 / 0SE PARAIT DEUEUS, 1= USE SUPPL PAR-BER FIlE
25 PAPAM FL I/O UNIT MWER
0 / OND PAIEMP. FILE LTMUG, 1- PkRPEIER ETLE
1 /0=lU Is PATRAIER M AE 1WLOM PARPMME CANGE
TW.=5. 0
VEM-N-0.02 / VFEEP FOR B&W FIS PER P aM
FCBRK-0. 75
ASB-0.00169 /CNE HA' OF SAK ARFA. s TO 2 x I .D.
ZSB3 .6 / ERK ETI2M AT 5 of aii H
. -. 400 / 'A- ¶PERA

28 / USERE5 SECI'IN - USER DEFIM EVEr ClDE ITIMMS AND ACITME

LG CaU / SEND MEST 10 TE X- FIE N USER DE2I
/ Eva'r CrvD SMUS CHX S SAM1

** IN T E ,OCA

407 TD > 0.0 HR ! INITAIa SGIR AT TDIS MO
407 AT-C 1 6
407 rlrUE 9SM

** TRIP RCPS AFIM 2 MNfl

406 TIM > 0.0333 R ! TRIF RCPS 2 EN AFTER IE
406 AITCM 4
406 TRUE RCPS EMCMD OFF

** SkRT HPI 30 IYNX AFIER NIArDU¶N3 EVENr

417 TIM > 0.5 HR
417 CIIC 8 6
417 "TRE HP! FORM) CN

410 ZWRUWT = 1.829 M
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410 AZI@s 2 6
410 'MUE nrhIStE REOJLAMON

** SOP MDE) 1=C 2 HR APVLS CNM FS ****t***********t*

408 EV"l' 3 W7
408 SEr MU 2
408 IRUE

409 2M 2 >= 2
409 CI 3 
409 =TRUE D

ACIT-C 1
209 MUE
223 'RUE
226 ME
215 EASE
224 ME
216 1'TUE

!. VESqMT FAED

Tinrr #2 initiated m Vessel F1ure

HP.

Run Stp 2 r after Vessel Filure

!OPEN BEBR
!PR SPRAYS FRM Or'
!PZRR HEERS EFMCED OFF
IRPS /NN MRP
!EFW AVAILABLE
lHPI FORCED OFF

!R=Crn FORE ctN
! RBFC FOR OFF
!RBS FORCED OFF
!BP FI OFF
! LP FCD OFF

4 1 SET 'ITE IM TO CR r ROBLEM f

r TzICN 2
220 R
221 1
222 'TRUE
216 WE
21, :rE

EmD

A.MON 3
TL~slTI

AI-'T 4
215 E I RCPS FOR OFF

,=ct 8
212 TRUE
2 16 RFLSE

I -I MAN ON
! EPI r= MN OFF

I 'THE F W/lr E ARE SMPY 'TORCE T3JLAR OU=,
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RES-lhP, A PLOT FILES C E TIFFS I M¶HE ACCD- PROMESSIC21.
rn]E ORDER OF -lIE MIERVEOTTa'S DES MrT NTrER

**t******** ***********************************************************

** nI7V: E VT1, ANY CORE NOE TEMM URE RESCHM 4038.5 F (2499 K) *

412 TOM > 2499.0 K
412 AMCNI #6 7
412 RUE MnCLMi Core TI-!p Dzeeded 4038.5 F

** MMOMM XE -4 CDRE FST VERS *******************************

411 EV~r 49 ¶f'E OCK3 ' (OE HAS UMVEM)
411 ACION #6 7
411 Th C has Uncovered

* NIURVE4E wViLN ORE sUP=tr PAIE FAILS *

413 EVE 2 TRE SUPPORT PIIE FAIfE3
413 AMCIN #6 7
413 12 Core Support Plate has i ed

** WIERVSEFAUS *********************************

415 EVENL 104 CIRUE ! OThAIMMENT FILED
415 ACIO 6 7
415 'MUE Ctainment has Failed

** INTERVEE MM REACI VESSEL FAILS *

414 EVOIT 3 WR1E I REACTR VESSEL FAILED
414 ACON #6 7
414 TWUE Reactor Vessel has Failed

** PEWI UST OF DEMUS IN LOWER PLOtDM AND PS D ********
CIMEc 6

I1lR.MT LIST #1 ¶0 UNIT 6
EN3

ACTIC 7
EVB=T 320 WE ! PNT 'ThBULAR WrMUT AND V&=Ip RBTE=r FILES
EV=NT 323 'IRUE ! FCRCE POr POIN?

OP IANS AC ¶ ************************************
0,0,0 / NO MRE DOCI L PARMiER CHME (S)
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o / O==lfl NVQAP PA, 1=R = UP MM
0. / PRL START =1 (SEC)
80.0 / goPd-1 E TR (H)
l.o0 / CU1FUTI -PESTr- R'ILE PRl fERVAL ( , MIMOR (S) MEULOM3
0 / AS (MDE) fNr.L=R(S), n VEIca CONDMOZN(S) FOUJ.U-
0 / N (MaE) "I rEMWc(IO(S), UAP axct ENDS
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AM-endix 3.21

RU Base Case

/ =3MrERAZ='V, 1BAU, 2=BA~i %-rlv SM~nITTVI 1 0MrCN
AND-1 SG + iWT. FJJR (RUO32)
2. / 0=TUSE PAR=&-= DEEAUir, 1= USE SUPPLIM PARANMER ~r.
25 /PARPSIM FILE /O UNI NEIMER
0 /0=N30 PM FWM E I Sfl, 1I= PAR1kCI. FEhE
I 0=N3 LOCL PARXME-M CUMMG, 1=1IXCt, PAA=~ 03N

vFBSEP-0. .02 /VFSEP EOR 13&W U'S PER GKk REMAMMAI¶EOal
Fa)BR=0 .75
ASB=O0.00338 /EBREAK AREA~ BWAL TO 2 x IB I.D.
ZSB--3.6 /EREAK EiLEVAIMN~t AT 80 r
I74=400 IFEEDWIE TIE'1MA'UE

28 / USEREWT SECr'ICN - USEPR DEFNE EVE~T OIDE COIa AMD ACCM

I. C AlL/S M ESS 10 'IIE L03 FI EN tJS1 DEThED
/EVENT 3Xip &TUTis CHNTS S77-LE

407 TM> 0. 0 HRZ I 2.NTTI1E SGIR AT MS1 ZERO
407 ANZ-17C 1 6
407 7MMU OPEW BREAK 3N EBF4 a,-SG

**':PIP RZPS AT PPS < 1400 PSI

406 PPS 9.653E6 PA LOC
406 CIT'ON 4
406 MIUE RCPS FCED OPF

** GO TO0 RECJfC 1VX.E WiMENgr~ < 6 F * * * * *

410 ZAWRIT '<= 1. 829 M
410 ACTION 2 6
410 'IRL Initiate Recirculation



APpdx 3 MM-3NS -92/015 .Rg Pag 73

** SSTP CfDE .ECIJCa 2 AF T E S *****************

408 EVENT 104 RUE ! OMfMENT FAILED
408 SET =- 2
408 7MUE ' Tir 1 Initiated cn cntaient Filvxe

409 MM£ 2 >= 2 M
409 3 6
409 UE M". RTh. Stcs 2 h after Cmtrn Failure

** MN TIM EVENT *********************

A 1
209 M' !OPEN BE
223 MIIE ! P SPRAY E OFF
226 E ! PRZR BEAMS FORCED OFF
215 FpiE I RCPS M/ MIP
216 UE I HIPI NOT AVA11?BLE
217 TEUE ! LPI FORM OFF

ACTION 2
220 1:E ! RE=IrZ FORCED N

AMIa 3
TIlASI'=TIM I SET "IM RV r W CW PR3L&M I

ACON 4
215 1RE ! RCPS OR OFF

ALL~ 'IE FOt.W~IM MCrEMvENS ARE SPLY M1 FaRM '1JJR CKJI'-¶ir,
! RES.Tr, A Pwr FE AT EY E M N 1 ACfEtr PROGRESSION.
I mmE amER OF -1m I RViIm omDoEsi r N @ M

** In TM1E WEN AY CCRE NOE TEK?=IRE REA 4038.5 F (2499 K) *

412 TCRuIr > 2499.0 K OCK
412 ACTION # 7

l... 412 IRUE MinI Core Tep ECe-eded 4038.5 F

** lME CRE FST VS*******************
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Al1-EE 49 TREL K ! OR ASLMEE
411 AME'N #6 7
411 UM Core as T-4zovered

** -UnMRENE WH CE SUPPORTw PiLk-M FAMS *

41.3 EVEN 2 =RUE SUPPORT MIM FA=LS)
413 CION #6 7
413 IUE Core Suport Plate has Filed

** fnlE = EWN CaTA-"EI' FAI **********************************

415 -VENI 104 IRUE I CM I= 1 FALED
415 ACNT O # 7
415 7UE Ccitainrbrent as Failed

** EE W, R R VSS LS ***************************

414 ENE 3 1LJE ! REA[TOR VESSEL FAILME
414 ACNIOC #6 7
414 'IR-E Reactor Vessel has Failed

** INTERVE3E EN EBO A~CTUDIED (PPS <= 1526 PSIG) *****************

416 PPS <= 1.062E+7 LOCK
416 AICN #6 7
416 MMLE ESMS Actuated

** IN-ERVE EWHEN RBFC AZCIAED (PA >= 4.0 PSIG) *********

417 PA >= 1.289E+5 LOCK
417 ACTIM #6 7
417 TZUE REBmC Auto Start

** -nUrERVp E MWSEN RBS ACITED (PA >e 30 PSIG) ******************

418 PA >= 3.082E+5 LOCK
41 AMIC' #6 7
418 RUE RBS Auto Start

** INEV)4J X-M ArjVq PATrs (PBS/JS >S 900 PSIA) *******

419 BS >' 6.206E+6 IIXX
419 AZi'CN #6 7
419 TRUE Broen S3 Seconda-y Pressure Abav.e 00 PSIA
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InimrVN W1- ADVS Ae E'IM ( S/PU > 900 PSIA *****

420 P >= .206E+ W 
420 ACTI C #6 7
42o P.ME nbrd SG Secardary ressure Above 900 PSIA

** PJNr LIS OF DE3RIS m .ER PLEM AlD PS aIrIcN 
AMClt 6

~ LIST 4. Em t 6
EM3

ArSaTa 7
EVEN 323 TUE ! FORCE PT POWl

END3

mil OF AIMTENI-tN2 ACIs* ****
0,0,0 / MM kE IO.L PRmIc- aHNNS)(s
0 / O=-i=IAL V'IP RUN, 1RTIr- W MV
0. /PROBLM SMr TD (SX)
40.0 PROBLM4 D TME ()
1.0 /OIVJr-RERT FE PRr V (BR), nLrImTC(S) FOUZZ
0 / N (RE) INrrUM(S), NM C Oa MEW(S) OLLW
0 / N (MwDRE) IlrEEC84(S), AP'E N EDS
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2
XND- _

1
25
0

VFSEP--
F
ASB-O.
7ZB-3.
TFW-4C

Appeninx 3.22

U No CD Case

, o=INT ..AIIE, 1=BMIT, 2BA= Wr SrrVTIY OPICN
C + I r. LUR M CU (4)

/ 0=USE PiER DE 'I, I- UE SUPPL PATR NEER FE
/ PARMrER FIE I/O UNT NLW:E
/ OND PARXIR ME LIOIn 1LSR PARX*SrER FIE
/ O=N LOL PARA%.SMM a1M , 1=10l% PARPER Ca4U

=5.0
tO.02 / VFSEP F B&W ElA.%IIS PER G P T IC
60.75
00338 / BREK AP E T 2 x 1IUS I.D.
6 / BREPAK ME=N AT %
)O. J T FUDTER

********************** ************************************************

28 / USEREEiW SECI'IW - USER DE&INED EVRP- CDE rrsx=S MM D AZITC

ICG CN ALL / SEND ESSM ES T 'I'E L03 FILE W 4 USER DEFINED
f Evar CQE S=iRUS CR4N2FS SE

** nT AE EJwr ***************

407 IM > 0 0 ER IENIT E SM AT ITE ZERO
407 A=lCN- 1 6
407 RUE OPEN EMX IN BEM10 OITG

** RIP Ra'S AT PPS 1400 PSIA ************************************

406 PPS c 9.653E6 PA LCK
406 AIXC 4
406 lIRUE RCPS Oc ED OFF

** GO TO REcIl' MXWE WIM BWST = 6 FT ******************************

410 SRW5T = .829 M
410 ACTION 2 6
410 RUE Initiate Recirculation

OP 0XDE ECIIO 2 R AFTER (=IxnfMNr AILS
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408 EV = 104 TRJE
408 SET rlls.u' - 2
408 TITLE

409 T2'E 2 >= 2 I
409 AMIF 3 6
409 '=E YAP Thm

! sr #2 iitted a Ctairrent

St 2 hr after C.t:: File

419 TL >=
419 CTc
419 IE

2.4 UR ! IERV E 30 N. BEFRE RE UNVERY
56

HALF H BEFORE VF

** INITI Er *********************

A=CN 1
209 'RME
223 'TlUE
226 'TRUE
215 FAISE
216 'TRUE
217 TRIM

ElD

! OPEN BREK
!PPR SPAY FM) OFF
! PRR E:ERS FOR OFF
!RPS CN/NO IP

. IBPI Mr AVAILIBUE
I ?LP.fl OFF

ACM 2
220 TRUE RECIC FOR ON

A=t 5
216 FALSE ! I rnot MN off
212 TE s I I C

END

PTic 3
TI'1AST=Th ! SET MTZ TD*IS" ' CrJRP= PROBLEM

ACI'C 4
215 T RCPST ORE OFF

**************************** *****************************************

'ALL ' FOLtCEa, INI VCM ARE S4LY TO mC maRt anfr,
I RES'IRT, AND Pl IES AT RE TMAM IN ,IC A E~r PROGRESSIWJ.

,..I THIE3 ORER, OF THE -Tr.-RVETMCM DOES NT 1
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** LMIRVtE W= ANY aX)RE E MTEAURE REA=S 4038.5 F (2499 K) *

412 TiRH > 2499.0 K W3CK
412 AC1i'CU #6 7
412 = Y1=Lzr Core 1 rp Eceeded 4038.5 F

** IT E1 S OMR F U2vE2S *******************************

411 EVEN 49 IE IK ORE HAS UWOV=
411 AMON #6 7
411 TJE Core has Uncovered

** INDIEVsE MIM CUE U R PLATE S *********************

413 E~ 2 M I SUPCT PIME FAE
413 ACIMON # 7
413 7tE Core Surt Plate has Failed

** 1N~~EW~ ~nN 7.lS*********************************

415 EVET 104 'IPJJE ! lB FA=
415 ACTION #6 7
415 TtE Cotainrent has Failed

** INMERVENE VHN r-YA= VESSEM FILS *****************************

414 EVEN 3 IPIM ! REAcIOR. VESSEL FAILED
414 ACICN #6 7
414 ME Reactor Vessel has Faled

** INMVWE M ECCS ACIU (PPS <- 1526 SIG) *

416 PPS < 1.062E+7 LOCK
416 AIICN #6 7
416 ThUE BSAS Actuated

** 'I- 4VBNE %1W RBB AWOIED (PA >= 4.0 PSIG) *

417 PA >= 1289E+5 LOCK
417 AMlCtN #6 7
417 = r-.E REC Auto Start

*1 flTE'RVT E WH RES Ai=X (PA >= 30 PSIG) *

418 PA >= 3.082E+B IM
418 ACi11L' #6 7
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418 2DmE RBS Auto Start

** PRM LIST OF DBURIS MER Pt1M4 AMD PS O M*-
XAIO 6

PRINT LST #1 m U 6
E D

AMCT 7
EVEor 323 UE I FM Pir POINT

ED

D Or A dV AND ACdC W
00,0 /NO M)RE IOML PAPmm awm (S)
0 / O=INIAL MAP RL N, i=RMRT MWAP RUN
0. / PROBE Se~ 7 ISBC)
10.0 / PRnBL-4 EM =1 ()
1.0 / CtMtr-RS'nWIE .P.nr MERVAL (), fIt a0P(S) EnUDWS
0 / NO (MME) M)R (5), m'cC I'I (S) maLLM
o / N (E) NIERVGENTC(S), MWP ECEIT ENDS
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AM-1 SG +
-

25
0

2:X'-5.0
VMEN=0. 02
FG-K=eO .75
ASB=0.00338
MS-B3 .7
IFW400.

APendix 3.23

RTJ No VF Case

/ 0=flIERAlVE, 1-BATCH, =BMY WIT." S. IT OPFICM
IN=D. F3LRE NO VF (RU3)

O -tME PARX&M DEMM ,S 1= USE SUPPLIED PARAMEM FILE
JPARAIE F 1/o UITX N
/ O=ND PARA-M LISTIN3, 1= PARMSM ILE
/ 0=N3 LCAL PARA.1NSM GIA3E, 1JcA PARX&sM QAE

/VkJi FP B&W PIM PER G(M REM ATIM

/ BZK AREA EQLIAL TO 2 x IUBE I.D.
/ BREAK EEATICN AT CElR OF MSG
f T FE:R

*************************************** ****************

28 / NEW SECI-EaN - UM. D NED EV Cr E a DMOM S AMD XcIS

LOG CN ALL SMD FMSAGS '1 7M- IOG FIE MENJ USE DMIM~E
/ EVr OE SILUS CZNM S7E

t* :4T2h'E EVENI' *****************

407 M> 0.0 HR I rI TE SGM AT MIE ZERO
407 AMON 1 6
407 'IJE OPEN' BREAK IN BROEN OG

** 'IRIP RCPS AT PPS 1400 PSIA **************************************

406 PPS < 9.653E6 PA LOCK
406 AtTI 4
406 ThUE RPS FMCED OIF

** GO '1 RECRC I-ME MMI kW <= 6 Fr

410 ZWRWgRT < 1.829 M
410 AM11C 2 6
410 TRUE Initiate Recirculatian

SMOP CXXE 00E7ITION 2 HR A=TER CCNE I 21r FAII*
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408 E -y 104 'MJE
408 S ET TI= 2
408 1E

409 TIER 2 = 2 HR
409 AaTI 3 6
409 WIZ;UE TMAP PaM

I ct0NZ r FAILE

l Timrr 2 Iitiated n COtaisn-.t railure

Stos 2 hr after Ccntnt Fa-ine

419 TI >=
419 AZTICN
419 U

3.32 HR ! INrOWME 30 DM;, EiM ESSMES LPE
56

MIX~ 1MJR BiMuE VP

** 3 Ev r *********************

A-rTON 1
209 ME ! OPEN BREAK
223 WE ' PR SPRAY FMCED OFF
226 TIRM IMM ! H ETS FORM) OFF
215 LSE I RCPS C/N) IP
216 ¶IER !M Mr AVAILABLE
217 TE UPI FORED OFF

ACICN 2
220 TKJE t RE= FOR%2D CU

E2 

ACI7 5
216 ISE ! HPI NT W off
212 'mLUE I PI MN 

A,"MCN 3'ED
TI1ASTM4 SF' TM END =-h MI MU=RNI PR0BLEM TIME

AC'IC 4
215 'IUE ! RCPS ICED OFF

************************************** ********************************

I ALL-, Th FJYEIG INI MEMT0S ARE SIMPLY M2t FOPME MWLAR OM=~,
! RTRT, AM PLOT FMES AT KEY TM4M IN THE AfEMr PIROESICt'N.
I E ORD OF UM TI D N1M

.....Iv *******t*************************t*
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** MEW= WEN ANY CORE NCDE MPEAILWS RE IS 4038.5 F (2499 K' *

412 TCRHOC1> 2499.0 K WCK
412 ACIM #6 7
412 MUM Maximn Core Tm Exceeded 4038.5 F

** , VENE VW:mEq (M hS U-XIv ** **

411 EVB~r 49 MM WO(K I E HAS R
411 ACIIN #6 7
411 IME Cre bas UnCovered

t* IMENE WIE~N CDPE SSUPPORT PIMAIE FAMS ***************************

413 VEN 2 ME I SPO P=EE EFlA
413 A=CN 6 7
413 TE Core SuLort Plate has Failed

** E_ C Gtl334N 3M **********************************

415 EwJ 104 CIEWEt E I
415 AON #6 7
415 'PUE Ctainnmt Izs Failed

** nqlMV=B V RECIO VESSEL FAILS

414 EN=r 3 TRUE ! REACIOR VESSEL EAf
414 ACTIW #6 7
414 IE Reactor Vessel has Failed

** IMRVE MI{EN X ACtf (PPS = 1526 PSIG) ******************

416 P <= 1062E+7 LOM
416 AZMIC #6 7
42.6 =-:E ESS Atuated

3*WERVETO -MNRBEC AMMM (PA > 4.0 PSiG) *****************

417 PA >= 1.289E+S L
417 A1CINC #6 7
417 MUE RBFC Auto Start

** nERVENE M'EEN RES CIUMDM (PA >= 30 PSIG) *

418 PA 3.082E+5 LOCK
418 AMI #6 7
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418 ¶1N;E RBS Aito Start

** PP-Wr LIST OF DIS N IDWER PN-LJ4 AND PS M a ********

PRIN LIST #1 0 UAIT 6

ACION 7
EVN 323 IRUE I ORC PL POIN

END

D OF RV A ************************************

0,0,0 / m EL PARNL= CGUM(S)
0 / OfINThL M3'-P RUN, 1=RES`MRT MAP RUN
0. / P SMRT ¶1. (SEC)
10.0 / PRMLEM E = (IM)

/ .n0Ur-RESMRT = PPmr INIERAL (HR), mIN R (S) m0L1
0 /M (ME) INTITAORiS), I vICN am-DIEN(S) PL0WA
0 / M (ME) T E (S), mw aJri E
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Aenciix 3.24

AX Base Case

2 / 0-=INIEALITE, 1A=, 2=BA= wrTnI SMZ3.TVTY OPrION
AM -1 ILBLO + E- : AI'TRE (AX)
1 / OVSE PAP M D=EMlS, 1= SE SSTrMM PARTER 'IEM
2 5 / PAPJV&.E FE T/O N 1I3E
0 / 0=oN3 PARmIN E FMX lME s L=, 1=LIST PARXIER F=E
1 / 0=N LOCAL PARIE aWME, 1LOCI PRA% =TER CEWM
¶Thrw.=5.0
rlami 0.00005
VFSEP0.02 / VFSEP FOR B&W PIAMIS PER GKM R.EQa+ WC=
FCCF-MK=0. 75 / IS FLT EAi VAWE
FB=7 / BRK S IN ZTL CD LEG
ABB-0.7654 / MREAK AREA EQAL M 121" DIA REAK
Z3B'24.5845 / REAK EEVAMOC AT Ci~LM E OF CMID LB

*************** *******t************************************************

28 / SEREY S=CN - 'SER DEF= EVr CODE QOCMMI' A A=rICM

LO Ctl ALL / SM MESSA} 0 ME LOG FILE W USER DEND
/ EV~r CODE STA= CHANGES E

** INT:ME ******************

407 TIM > 0.0 M ' = Lo 1 AT T3ME MR0
407 AI3'I 1 6
407 ¶IRUE LBLClN IN CO3l) L

** TRIP RPS AFIER 2 MIN. *******************************************

406
406
406

TI > 0.0333 HR I RIP RCPS 2 MiN AFIE I
AClO 4

MUE RCPS FtCR- OFF

** G R Z -KC;ME W-M MS < 6 F ***********

410 51W = 1.829 M
410 ACII 2 6
4101z7E Initiate Recirculation
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** SP OCIE EXJ:CUt1IC 2 R AIFM CM-MIU r FnlS *

408 EvqT 14 'R 
408 SET IETR 2
408 1REU

409 TDM 2 >= 2
409 ArMCI 3 6
409 IIRLE 1AAP

AC7N 1
209 IMUE
214 MJE
2 23 'IRtJE
226 7JE
2 15 rE
224 ThIE

JE 1 2 NWTI n h7IED

TiTrer #1 nitiated on Ctai-nt Failure

M.

Lun Stcps 2 hr after Contmt Failure

IMEN BREFIK
I T B VLVE CED
!PRZ SYS M.RED OFF
!PZRC 1MATS FORM D OFF
!P R NfNO TIP
! EFW TV.r AVMIAT UE

! RECIR FRCED CN
I M FRC OFF

LPI RCE OFF
RBFC IFURM OFF
RBS FRCED OFF

AMIICN 2
220 'Mrz
216 It 6
217 TRUE
221 ThUE
222 TIRUE

AMOICN 3
TkST=T;

;D

ACfl 4
215 MM

! SEr TE TIME TO CRENT PROBIE4 TEM

I RPS FORCED OFF

************ ****************************************** ****************

IALL UI FLt1WIN3 a1 MuENTI ARE SIMPLY 10 FRC ThMhLAR UIJT,
RESrArT, AND Pix FILES AT KEY Tfl4 IN MHE A=)ID-T PRO SSICN.
M TE ORDER OF ME ~ MRET~ S NOT MkTIE

****************************************************** ****************

** 2TERNEE WE4 ANY CORE bWE TM RATURE REkAa 4038.5 F 2499 K *

412 1=-V'= > 2499.0 K L0CC
412 AMCN #6 7
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412 TE Meuximr Core Tefp Exceeded 4038.5 F

*- INT=ERVE WHF~ CRE FIRST I2JVEMS ********************************

411 EVE~ 49 RU3 LO49 ' DRE 1MS 0VER
411 ACIZIC #6 7
411 mm Core has Uncovered

** INI E WHEN =E SUPT, PA, E:.S ***************************

413 ER 2 SUP ! SPWrc PLIE FAILM
413 ACITON #6 7
413 TIUE Core Sumpmrt Plate has Failed

** V2E C FLS**********************************

415 EVENT 104 IJJE ! Ca riPi,=r FAILE
415 ACICN #6 7
415 m. Ccntainrpl t has Fi.led

INTI 1ERV4EM MM REACI VESSEL FLS 

414 EVNT 3 RUE ! REACTOR VESSEL FAILM
42.4 ACIMCN #6 7
414 TRUE Reactor Vessel has Failed

** PR.nTM ISr OF DEBRIS IN LOWEP. PLEXW AMPS caDTTICS 
A=-.ON 6

PIRINU LI= #1. TO UN 6
E3ND

ACTION 7
EVENT 320 Rt3E ! PN'r TMhBLAR ct'rxPr AM WEPJr RESR FILES
Ev-rEv 323 1RUE ! FRCE =w Pinl

D OF 3N ERMIMMS A A
0,0,0 / M E LOC E PAR Im a-u=E(s)
0 / 0 INIML P N, I.RESTAr P RUN
0. /PROBL0 STAR IN (SEC)
40.0 PR0ERM EM IM (:1R)
1.0 / {J1rJr-RE&'1Ar FILE PRIW NTNAE~vAL (HR) , nUIMT'OR (S) FtL
0 / r (E) INITfGEQ (S), INIEBRVI2N COMII- ON (S) OLI&W
o / N (MME) IERV C(S), MAP JTICN NS
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Appendix 3.25

AX N CD Cse

2 / 0=WNIMACITIE, 1=Bf, 2=BATCH WIMI-1 SE1TIIT5 OPTICNI
A-1 LDOM RECIPC MAMME - t CD (AX55)
1 / o=E PARWER DEFAUIS, 1 ME SUM= PkVRC-M- FILS
25 / PMP FE I/O UN-LT N8E-R
0 / O=m P FIh LISMG, 1=LIST PAPA'9M 'nZ
1 /foiqo Lo2AT PARom aaw-B, 1-wm. meE pmmm

.=.0
UVMJ 0 . 0005

VFSEP-O.02 /VFSEP FOR B&W PlAzTM P GKA P T)MIM
MDPIPS-0.75 / FRK IS DEFAMT FAI VAUE

FB3-=7 / BXK IS IN HDRIMMA.L COJ LB
ABi0 .7854 /JAK ARPE EUAL M 12" D-A BEAK
ZBB-24 .5845 /EREAK AT CflELIM OF COLD 1S 

************************************************* ******************

28 / tMEM r SECMICN - USER DEF2I) EVMU COE CaMDMON AND ArMOD

LOW C' ALL / SE) MgBS 0 7HE LOG LE WI USER DFINED
/ EVaUTC2E S¶IS CNGM SI

** . 2 ****************

407 II > 0.0 E lIT= l10M AT TME ZEPD
407 AMI'I3 1 6
407 WOtE TEBWCA IN CDTD 123

** IPJP RCPS AFI'1 2 MIN. 

406
406
406

'24 > 0.0333 IM ! RIP RCPS 2 KIN AFIER E
ATION 4

' RCPS FRCED OFF

** GO 1REMIRC RI = E WH BWT < 6 FT ********************* *

4. 0 Z~ < .829 M
410 A CI'C 2 6
410 WJJE Initiate Recirculatio
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** SlP OM3E E -xri 2 R AFI= CNT T FnIS *****************

408 EVENTI 104 ITUE
408 SEr TM 2
408 UE

! cI0nIAIR§~r FAIM

! irer #1 Initiated on COntaimi.t Filure

409 = 2 2 P
409 ACINJ 3 6
409 TWkJE I-AP Rin Stp 2 hr after Ont Filure

416 T6 >= 229 
416 ACITON 5 6
416 'MUE LALF

209
214
223
226
215
224

1

IRUE
TRUE

FIE

IVEE 30 MIN. BEFCRE 00RE DA-GE

HaUR BEFRE CD

!OPE1 EPR.&K
!CFT BLOM VALVE CLCSED
!PRZR SPRAYS FORCED OFF
!PZRR HEAvIS FORCED OFF
! RCPS NIND I=I
! EFW Mr AVALABLE

ECIRC FOCMD C
HPI FORCED OFF

I PI FORCED OFF
I REFC FM= OFF
! RBS FORCM OFF

ATrCN 2
220 MEUE
216 MIE
217 ThUE
221 IRUE
222 WPUE

A1-CTION 5
213 MIE
217 FLt3E
218 T E
221 FALSE
1000
FH.RH= 0

END

ACIT.CN 3
TtUST'=EM

I LPI MUNATAL ON
! LPI Nr WONt]AL OFF
! RBFC MANUAL W
I RBFC r FODR OFF

I sr IE END ME 10 cuRR-vr PRLLEY. TI
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ACrIc 4
215 ' RCPS FR) OFF

************************************************************ **********

IM ME FO WW= . VMM I¶ES ARE SMY TO C TABULAR C Mj-¶,
! ES=, A PLOT FILES AT nT IMES -N M ACCIDN PRGESSICN.

I 1E OPDER OF ME MW=CS S mr IMTR
*************f************************************ *********************

t* IJER E WHN AM ORE NWE ¶1AMIRE RE= 4038.5 F (2499 K) *

412 T¶1M > 2499.0 K LOO,
412 ACN #6 7
412 7R Md.rn Core 1a Exceeded 4038.5 F

** MEMENE WM.I CORE MRST UNCOVERS

411 EVEN 49 MM IM )EHA CV
411 AITON #6 7
411 1:W Cor as Uncovered

** MEIERV= W-01B CE S`uP=o* PL=aE D

413 EV&r 2 7TOE I SUPIFID PLATE !AILM
413 AC #6 7
413 MM Core S& ort Plate has Filed

** IlERVRE CE?~' OIE r A **********************************

415 EVE3 104 TE I C'DUlZMW FA=
415 AMI #6 7
415 ITRJE itainment has iled

** IERVE R VESSE s *****************************

414 EVV 3 IE ! REAZIR VESSEL FAILD
414 CON # 7
414 IRUE Reactor Vessel as Fzi ed

** PRIr LIST OF DFRIS IN E P} ND PS CWlITIM 
ACr'ICT 6

P:RmIq LT #1¶1 NI 6ACF r 7 r #1

. C1 7 N
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EgVo 320 MiRm
Eovr 323 'IN

NEAD-M-92/015 .RO Page 90

! Pnt OUMAR OUIVJr RŽ WRTTE AdS.h-- ILS
FMCE Pwr POIN

Et OF
0,0,0
0
0.
6.0
1.0
0

IN I~= ND AdZFICW
/ NO PARE LOM PRErrMCM-41CE (S)
/ =IQ1FIA MAP RN, - AP RU-
/ PRI SORT 7M (SKC)

/ P}EM END TE (R)
/ oCImjr-mBr FI P IUnEWA (H), =jraR(s) FJXA
/ m (M:RE) INTTIsaD(S), IN m rtnION CCorrnN (S) Follbw
/ NO DRE) V IX S), V"P XEUrICN M
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Apaxlix 3.26

AX No VF Case

2 / G=0 =UAIVE, 1=Bk--f, 2B - WM SZttVT=! OPIM
MD-' LLOC + ECI.C EIIURE - M VF es)
1 / o- NPAR1,E= Dmuij±um, = us sj'p= P±±i F
25 PAR VE FE J/O M= NUYVEM
0 / O-=N PAR FILE LIS'TJ, 1--S PARJE ME
I / O LCML PAAMMOR MXNM, 1=tOCL PARMETER a1ArE
TcX=s. 0
Mwns=0.00005'IMfl-O.O0OO5 s 3VEPr0. .02 / VE-0 FM B&W PI2WrS PER GM RI4mmI-
FMBRK=0.75 / ECRK IS DEFTULT FAI VAWE
FB-7 / ME I I lm-IiaL =W LEG
AM=O. 7854 / PAX A.I KM M 12" D 1EK
ZBB24.5845 / aREAK .AT R OF OD

28 / SERmr s'mc - SER DE D EVN 0E DICt m Amo0s

LOG CN ALL / SEND bMSA ¶0 THE LOG RILEHEN USER DEMM
/ EVOU CODE STE CINMFS STE

** TI= IJ. ******************

407 7WI > 0.0 BP ! IIdW AT mm ERO
*407 ACIIN 1 6

407 IRUE IBLM IN COLD3 

** E IP R.C AF 2 . *******************************************

406 ILIM > 0.0333 R !IP R 2 MJ A IE
406 AMr 4
406 MIE RCPS FORCED OFF

** GO 10 RECC =r) WHN < 6 ****

410 ZWR.U <= 1.829 M
410 ACZITC 2 6
410 TRE Iritiate Recirculatim
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** Seop C=- M2=1W 2 HR A7M MMABDOr E5IL LS

408 ET 1.04 ME ! CanrnzMM E
408 S7 M 2
408 MRUE ! Tirer #1 Initiated on Catainrent Failure

409 TE 2 > 2 R
409 AIC 3 6
409 MlE MP Mn Stcp 2 hr after Cmtrrr Failure

416 TM >-
416 A a
416 1IUE

3.51 HR t lqErVWE 30 M=. EEORE VESSEL Fr-RE
5 6
r:liF HOM BEFRE CP

20-9 IMtE
214 MIEU
223 I
226 MIUE
215 EF-ISE
224 R

EM

OPEN REAK
! CT BLOM VALVE CCSED

PRZ SPRAYS FOMr OFF
PM HERS FORM OFF

! RPS TCIm 'IRIE:
t EFW NOT AItBLE

RE!2RC FORCD CN
I FORCED OFF

I LPI OFF
!BFC FORCE OF
RS FOR OFF

ACIMO 2
220 TRUE
216 E
217 MM
221 T
222 MRUE

AclI0Ic} S213 'TRUE
217 FAISE
218 TRUE
221 FALSE

ED0

I LPT
! LPI
! RFC
! RBFC

IMMAL N
Mr NML OFF

NUATL W

=1(24 3

Aa'=I2T 4

' ET "LIM D TE 'T CUR-T PROBLE4 

215 1TE ! RCPS FCC OFF
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EN{D

****************** ***************************************************

AM; TE FJMhW . R~ ARE SMLY M FCM '90-MAR CUJ 7H,
RTRT, AM PLO F- AT M TEVES TM AIDENr.

t ORDER OF ME IE1EICE DOS Mr aTiE
t******************** *************************************************

** UI MEE WE ANY ORE Tl)E TE1CERAINJRE REACS 4038.5 F (2499 ) *

4127UU7 > 2499.0 K LOCK
412 =N #6 7
412 MIUE Mxit Core T1ep Eeeded 4038.5 F

** N }E WN ac r Ur S ***R********************

411 EVOU 49 '1t W CU3RE !AS MVERED
411 A=CN #6 7
411 ThUE Core has Unccvered

* ** ITEInENE = IN CORE SPPOURT PAIE EI 

413 3EuN 2 RUE ! StPO3RT PLATE EFALE
413 ACTICN #6 7
413 IE Core Support Plate kas Failed

** INI>E5 M CM WE4T ALS ********************************

41S EVENr 104 tRM 0ar.MErII
415 A=1'CN #6 7
415 =IUE Ccnltait-z t has Failed

** IIVENE WHE REC0 VESS FAILS ******************************

414 EVENT 3 MRUE ! REACICR VESSErE FAILED
414 AFICN #6 7
414 'tUE Reactor Vessel as Failed

** PRIN! LIS: OF DEBRIS IN LZ PLMM AND PS MIDIMCS 
ACTIC 6

Pr ICT #1 ID UNIT 6
E'Ml

ACTI 7
EV= 320 7r71E ! FRINr ThBUIAR CJ1PUR ND M1E RESMAWr. FILES
EVENT 323 RUE !FRc PLOT POINr
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ED OF JI;ERV=CNIS AND ACIVICM
0,0,0 / MORE tLO PARMOIVM CHUM(S)
0 / 0=RTE=A MP RAN, =REPMr MAP RUN
0. / PROBLEM STM E (SEC)
8.0 f PROBIEM MD 'IE (R)
1.0 / CUJr'- PMT F1 RT I nMa (R), lIf (S) rOlLiOS
0 / (MRE) INlITATOR(S) , IN ITON amDcs) Aum
0 / NJ (VEME) IN(vBLrTc~(S), 1}EP EXECtWON ENS
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AtPerix 3.27

AX No CF Case

2 / 5BINX , 1= iWH, 2BAZ-r Wrr. SBErITIMY OGrION
A13-1 LID + PEr FAIURE - N (PM)
1 / O=UE PAR PI'EM DFAUIS, USE SUPPLIM PARAN4 MEM FILE
25 / PARNIM FE I/O UNIT NIVIBM
0 / O= PPRPM FIT LSITI, 1=i.TST A FMIE
I / 0=N LM P CH-10M, 1=tQOCL PARP.MTI'ER CANE
1w=s .

c12fN60. 00005
VFSEP-.02 /VFSEP FO BW PANMS P M R
P -3RK=O.75 / F2R~ IS DEEI3T F VAUSE
FBSB-7 / R IS IN MDRIZWM COT LE
ABB-.7854 / EAK AREA BWAT TO 12- DIA BRAK
ZB=24 .5845 /MEAK MEMTICN AT CThERflaE OF COL EG

28 / US;IRM SECIcN - USM DEIEFI EV2r CZDE OCrDI=O AM >A--: S

11 cta ALL / SEM MIESSAS 10 'IME G EN N UER DE
/ VEMN smus CEmS SE

** AM ******************

407 !IM> 0.0 R ! INIMIAE MM AT I 0
407 ACION 1 
407 =IRU 12= INt CO L3

** ZZIP RCPS A7FER 2 VMI. **************************

406 TI4 > 0.0333 1- ! IP P.S 2 4fN AIE;R IS
406 ACTIO 4
406 RUE RCPS FORCED OFF

** C-) 0 REC=-3B DMDE WHEN EMI c= 6 FT ** ********************

410 ZKIR1T = 1.829 M
410 ACM 2 6
410 IRUE nitiate Recircalation
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** SlOP CMDE ECI 2 F TIA FAIS ***************

408 EvDT 104 I7t
408 SET 7= 2
408 IRtUE

409 I'ER 2 >= 2
409 AC 3 6
409 TRUE MAP

416 T2 > 26.22
416 ACTLON 5 6
416 TIRU HAIF

214
223
226
215
224

Is

1

-E71RUIE

UE ! a nCM MI4r FAMI

lTliin~ #1 Tmitiatd mn Contaiment Filure

:HR

Run Stcps 2 br after Cntmt Sailure

HR ! 3INEVEE 30 INEM. BEFOPE 3 EATURE

HOUR BKURE CF

! OPEN BRAK
! CFT BLC VALVE CMED
!PM SPRAYS BtCED OFF
! PZRR HEAS FOPC OFF

RCVS NIM 7RIP
!EW Mr AlmnmAub:

! REIRC RCED 
! PI E OFF
! LPI E OFF
! RFC E E D OFF
IRS FR OFF

ACIONW 2
220 W JE
216 EE
217 E
221 1E
222 'tU

END

ACCN 
218 IRtJE
221 FAlSE
219 'RUE
222 FALSE

T11ASNT67h

AMrON 4
215 MtRE

! FC ! L. W
IRBFC Nr FtRM FF
! BS MML CN

B tRE Mr MN OFF

I S "LE D TO CURRd PROBI4 TIE

! RS FORM3 OFF
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s******tW*f* * W************~**~***** ***ki***********+**********

Ata. .Xm FoLOwI im N miER CM ARE SINPLY 0 FRCE 7ABULAR UT,
RESTRT, AD Pr F= AT KEY Tf l '1U MM A fENr PMSSICN.
| ODER OF ME VEITI¶ECM DOES M2T VATIEr

*********************************************************** **********

** 3ERVENCE WHEN MNY CE TXME TEEMRAMTURE REAMS 4038.5 F (2499 K) *

412 11Icf > -499.0 K 1CK
412 TTCN #6 7
412 TRUE A)dm~nu Core Terp Rxceeded 4038.5 F

** INERVENE Wl3 CFE FIRST tJXVES **********************x********

411 EM U 4 9 =!E -LOCK I QORE BAS MIARE
411 A=ICN #6 7
411 RIE Core has Uncovered

** INIERVENE WHEN E SUPRI PLAM FZS ***************************

413 EVENT 2 TRUE I SUPPORT PATE BxIIED
413 ACIC!M #6 7
413 TRUE Core Sport Plate has Failed

** INERvEN3 W!ENC ' I'E~eNV FMISS **********************************

415 EVENr 104 TRUE s CONMI -M1T FAILED
415 ACON #6 7
415 TRUE Ctaixnx-,t has Failed

** IEREM IEN REACIM VESE1L FAIS ********

414 EV= 3 IRUE ! RZAR VESSEL FAILD
414 ATCN 6 7
414 TRE Reactor Vessel as Failed

* RI LIST OF DEBRIS MN MTAR PLENWEI AM PS Iat* * ****
ACMlO 6

PRMIT LIS #1 0 UN 6
ETD

ACMIO 7
-VENT 320 MTRE ! PRINT hrnJLR OUjrgr AMD WR=TE RESTART FILES
EMENr 323 TIWJE I FCkE PLOT POINT
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0,0,0
0
V.

30.0
1.0
0
0

INTENfla-AS Ace =CrIC ***********************************
/ 1t0 VRE I=L PARA4EM CWM (S)
/ lTnTAImp iRU, 1RETh1.z bmp RUN
/ POBLEM S1r TIM (SC)
/ PICEE END TI-4E ()
/ L Tr-RWMZr FMIE PRTr INIMLM (HR.), INUITOR(S) FOLJ2MS
/ m MRE) NThIATI (S) , A dIzVE cammCN (S) EOUDW
/ N (RE) V=IN-(S), emAP E)M iiCN ES
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Appendix 3.28

AT Base ase

2 / 0=nIEArIVE, 1-,, 2=BA4 i WNI¶1 s -LMrrIY v 1OPITO
tAN3- I I3IX (ALJ21)

/ -USE PAMEM DEFAJJL¶S, 1= tE SUPPLIM PAR2M- FIZE
25 / PAR.= FLE/ U1 NtI.BE
0 0=ND PARPN2 F LIcTN3:, =-S-T PATI Fz
1 / 0=N- LOCL PARM= CHADE, 1=L PARA=7IR CHE
'ItW=X- 0
m¶1 o0. 00005
VEEP-0.02 VFSEP FO BW PINI PER Ga PR ITa C
FMrRK=o. 75 / EXPK IS DEFAUET AI VALUE
FBB=7 / REAK IS IN MRIZOCTh CO LEG
ABB=0.7854 / BSAE A BZM M 12' D E-Mk
ZBE-24.5845 BREAK i E'C AT CERLME OF O)TD L

* ********************************************************************

28 / LSEEvr SECFGOL - USE DEm ED }EvET =r, tz)rICm AD AcRiCa S

L2G cT ALL / SEND IESBS -LO THE LG FLE WI USER DEFN
,'EN' CDE SPnS AM Sl

** IN'T=E LCA *****************

407 TIM > 0.0 HR ! IrATE MM AT = ZERO
407 ALMO 1 6
407 TUE BLOCA IN COLD LG

** ITPP RCPS AF 2 N. ******************************************

406
406
406

T > 0.0333 TR I RIP RCTS 2 MVt AFIER S
AMOA 4
MrE RPS BtCED OTT

** O 0 RCMR 1TME W E <ET ******************************

413 :ZWR.V' = 1.829 M
410A =t 2 6
410 ¶1 UE nitiate Recirculatian
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** SP ME CtJICIt 2 HR A-F r2TERT CaTM***LS 

408 EV2r 104 =hUE C 2 FAILD
408 SET TIl. 2
408 _-ME Titr #2 Initiated m Contau~ment Fti-ure

409 7MR- 2 >= 2 HR
409 A 3 6
409 'UE PRmn S:cv 2 br after Caitnt Filure

A=ca 1
209 3 OPE EuK
223 ! PRZP SPPAYS OR= OFF
226 IRJE 'PR hEA'ERS ORCED OFF
21-5 ir-SE I PcpCNI t M TP
224 ME I E:-V N AVAILs
216 MMPJIE ! I F ) OFF
217 IE ! LPI FRCED OFF

A=zrLC 2
220 IE ! REcFC FORD 

E 

ACI 3
",LA5 ! ST7- E N TE TO CJ&~ RBEM

2r)

ACIMCN 4
2s5 M ZUE PS FOCE OFF

I AL ME FW IN: IVFhTIG ARE SIMLY TO0 0r- TABULAR OUIVJr,
! R-E, PM P FIES AT KEY 7ROM IN E AIC.-rAO lDE PRC(ESSIM.
I TE ORDER OF E INIUMENICm DOES NOT DAEER

** W IEREME W-MN AY CORE NMMCE RETS 4038.5 F (2499 K) *

412 IZT > 2499.0 K Tl
412 7CIN #6 7
412 '1 Dmb rn Core Tenp Exceeded 4038.5 F

** TIE W CORE VERS *******************************
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411 EV T 49 WUE W 'COE BS UDlV+-
411 ACTION #6 7
411 IMTE Core as Uncovemd

** UTMZMU,? VUM-q -XE SPT P F S *************************

413 EM 2 =-I3E ! SUPPr PLAMTh FAIE
413 ACTION #6 7
413 TRIMtE Core Support Plate has Fi-ed

** E C I FAS *********************************

415 EMN -04 '1RIE !aD2~rFI
41.5 ACrIrN #6 7
415 IME ontaiment as Filed

** fl1ENE , REA,*IOR VESSM FAIls

414 EVEI 3 ~rRL E I REA0I= VESSfM FAILE
414 ACK #6 7
414 WOE Reactor Vessel as Filed

** PRIN LTST OF DEBRIS N LGM PLjtM4 PID PS 0 OM ****
ACTIOa 6

PRINT IEST #1 "LO UNIT 6
EMA1

A.CMc 7
EV= 320 ' PRIT TARL WTir AM WIE RBSTARr FiWE
EVI 323 E ! EOR PT PlTr

0 OF TI AN AC S ************************************
0,-,0 / M MDRE LOW PARPMC7l CANM(S)
0 / 0=INILTAL 5AP PI, 1RESTART MP RM
0 / PRLa. sTfRr TmE (m)
40.0 / PPOEM 2 IM, (HR)
1.0 / OUa -RF2r m Pn m V (Pi), amwm(s) muzis
& / NC (E) Inr, MR (S), INTERVE'IN MNDMCN(S) RULtCW

/N (MME) IMT VEN"MON(S), MAP EaJI'ION 
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Appendix 3.29

AJ No ctse

2 / 0=WERACT , 1=BUAW, 2=BP{ WTI SI1TVIT OPI
AW-1 LBLX N CD (AU320)
1. / O=IE PMEM DEMLIS, 1= USE StPI PAPAMI-r. IE
25 PARAIERI FILE I/O = YrNBER
0 / o=M PAR1MI-OZ FIE lSa=¶G, =Lsr PAR FE
1 / 0N LAL PAIER amm 1LXAL PARTh, C1UE
7mw-5.0
3TmZ=0O.00001

VFSEP=0. 05 / -VSE FOR B PAb S P G REaVI 1 TIT
FCaj.K O.75 / MRY IS DMXMbT FAI VAIE
FB=7 / }A IS IN H IZCMhL COL LE
ABBO.7854 EAK AREl F)L M 32n DA BREAK
ZB-24.5845 / REA EEVMC( AT CEIELfL OF COL LE

28 / USWEV SECC - DEMD EVEN CODE OrrN AM ACITCN

!JZG ALL / SE D MSSAGES T IE LCG FE USER DEMW
/ E= amp Sp"1Tis CAWES SDU2

** = E LCC3 ******************

407 71 > 0. 0 I :TIMM IOM AT TCE ERO
407 C 1 6
407 E LBLCA IN COM LEG

** DUP IRP AIMTE 2 M. *********************************t********

406 =1C > 0.0333 IR ! P RPS 2 v' AEI IE
406 AION 4
406 1= PS OFF

** 'O RE C E WHN BS c= 6 T ****************************

410 ZVST = .829 M
410 3SCMC 2 6
410 7P'rU Initiate Recirculatio
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** SlOP CDE CUTJICTI 2 HR AIM CNBhllEIb'N BFAS ************.**

408 EVEcT 104 ITU
408 SEr 5Z 2
408 =RtE

409 =4W 2 >= 2 
409 P£ ON 3 
409 TRUE 14P I

416
416
416

*±T7. > 0.4
aCIN 5 6
TRUE 

E 'CMVEUDMNr FAMSED

T imer #2 Initiated c Cntairmnt Filure

357
Wnr Stops 2 hr after Catnt Failure

HR ! 0N1ERVe S Il FORE CE D

OP3 EAK
iPRZR SPRAYS FWCM) OFF
!PZR 1F 0t FRCED OFF
!RCIPS CN/ND RIP
!EFW NT AVAIIABLE
IHPI FRCM OFF
!LPI FORCED OFF

RE=IR FOR ON

209
223
226
215
224
216
217

1

TRUE7RUE
TIRUE
FALSE
7RUE

TRUWE

ACION 2
220 T=E

ACTION 3
TnAs21A

A=TION 4
21 5 TRUE

ItvmON 5
217 BE
213 IRE

! RCPS FORCED OFF

I LI ir %kN ON
! LPI M1N CN

u E FOLMOM a C$ NRE SMY TO-MCE IB alMsj
RESTRr, AN PL0r ILES 7T KEY TIMES IN 11E PAZlDEr PROGRESSICN.

I 'tE ORDM OF 7AE INIERVENrI. S DOES MTr 14%TMhR
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********** *******************************************************

** 2r-VE WHEN ANY OOE NXE TM4PM = REAES 4038.5 F (2499 T *

412 'ICr > 2499.0 K LOCK
412 ACICN #6 7
4^22 TR-E M xiim Core Tep E~eeed 4038.5 F

** EVE W CORE I VERS ********************************

41. EV 49 MM. LOCK !OP.E HAS UNOWEVE
411 ACTIM #6 7
411 RE Core has oncavered

** _ 1'M CRE ST-PPOR PT FAIs **** ****

413 EVET 2 MEI ! SUP= PE FA 
413 ACN #6 7
413 'iRE Core Suppoxxt Plate a S F e

** TRVEE FAS *******t*************************

415 EEI 104 RUE !ONTI M4I FAIL=
415 ACTIM #6 7
415 IRUJE Cantaizrnt as Failed

** UlT-Pv-aM 1WHE ROACIOR VESSMa FPA

414 E" 3 RUE 1REACR VESSEL FAEIED
414 AI'CN #6 7
414 Reactor Vessel has Failed

** PR-3 N LIS OF DEPS N LOWE PLOM AM PS COMITThCN
ACITON 6

PP=Nr 3IST #1 IO TXr 6
EICD

AMEc 7
E;v= 320 tE . PR.N. TASUAR .WU= AM MM RE'SIA1 F=-
EVEZIT 323 UE . FO=cE Prr PO

Em OF I TIENIICM AND CICl
0,0'0 NO MN IE LXL PAR- 'I, CE-'(S)
0 / 0=frIAL M 1=MRESUhrr MW RUN
0. /PROBLEM S=hI '1IME (SEC)



...

AMrd 3 MM-NS-92/015 .0R Pam 105

10.
1.0
0
vf

/ ROBDM EM TIm ()
/ _I r-REM~I I P.fl'4 INperVM L ( =71R( (S) AOdsZ3
/ NO (RE) DxrTI R (S) , NIERVENMTN O IMCN {S) FanTgW
/ NO %M2RE) I-IMM MIc2(S), MAP YI'X M



7ipm-mli 3 A n 3 D-IS-92/015 .RO Page 06

Apendix 3.30

J- No VF Case

2 / OIDTIEPZVE=, 1-=BA , 2-ATCH WnII SDISITJI OPI'I
PU-1 LET NOV (M11)

I / 0--E RPEM DUXJUS, 1= WE SPPI.- PARMU FE
25 / PARAW M IE I/0 UNIT YUMM
0 / o=.M PRAM5M F LI;, l-TIL PAPAMR 
1 / ON 0ML PAtRX'EIER Ga E, 1-MJL PARX&-r Q-MW.E
12I-pX=5.0
Th~rNO. oO00

VFS=0 .05
FtRK=O. 75
FBB7
A-BB0 .7854
MB--24.5845

L
/ VFSEP MP BW PfLS PE GM R41M ON
/ FCDERK IS DEMILT EAI VAlUE
/ IC IN RT1M.IJ O T M
/ BIREA AREA 'M '0 12" DIA BREAK
/ BREAK ELEVA'1WN AT C1'UNE OF OCM LEG

**********************************************************************

2 8 / USRV SE I - '~ DEIDEVN OX1 ot1rii AN CI

W c ALL / SE M B S 'THE G FILE M USEP DEFEDM
/ EBJI cME SMS CHANGES SIM

** IITE O******************

407 'tIM > 0.0 ER SI = LOM AT Z RO
407 P=CU 1 6
407 TIRUE LIEXi DN COLD LEG

** IRIP RCPS AFIF 2 f=N'. *******************

406' M > 0.0333 H1R I TRIP RCP 2 MN AF1 IE
406 ACITC 4
406 UE R-CS F0RM OFF

t* GO t) RECIRC tv=E W04 BVSr <= 6 F' *****************************

410 ZWSERr <= 1.829 M
410 ACIM 2 6
410 W. JE Initiate Recirculaticza
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** SOP CCDE XECIUMN 2 HR AF C EW:IS *****************

408
408
408

EVEWr 104 '1RME
SET TIM 2

! Tr #2 nitiated Containnent Failure

409 MtOh 2 > 2 HP
409 ACIWN 3 6
409 M]E MAP Run Stoos 2 hr after Cntmt Failure

416 T. >- 0.83 R !TE 10 IN BUME VESSEL F
416 AYTIC 5 6
416 MUM ! 16 IMM BEFORE VF

ACTION 1
209 'IRUE OPN ' EPKM
223 = PRZ. SPRAYS OR) OFF
226 'IRLE ! PZR SS FCED OFF
215 FLSE . CPS C/NO 'tP
224 RE ! EFW NCr A tABUE
216 MIRUE HPI FCD OFF
217 'IRU I LPI FWiCED OFF

AI'I 2
220 "MUE ! RBCIRC FOR3E ON

AC I 3
'ITIESr-'IIM ! SET RE } TO CURR- PMM ritC-

A a =La; 
2i5 EE I RCPS EUM OFF

AMO~1X 5
217 FAIE LPI N CN
2i3 7U Lp wTMN CN

**************** *******+********************* *************************

IALL ME F IN ARERVE C E SIMPLY 'IM FORC BtJIAR OLU'I=,
1 REAMRT, AN PI= FILES AT MY C IN MEI A=IDEN PROGRESSIG.

TE ORD. OF -. E nI I'IC= IY)FM Mr VA=
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t*********************f*****************f*** ***************t********

** INEVME WM ANY CMRE NE IA-flE RESaM 4038.5 F (2499 K) *

412 TICRHV > 2499.0 K WM
412 A=1IO #6 7
4:2 'TUE Vbxirm Care Terp BFeeded 4038.5 F

** W ORE ,RT tBOVRS ********************************

411 EV=- 49 TME OC CORE W L ER
411 ACIT #6 7
411 1RUE Core has Ucavvred

** WIMMVE Wt{E CORE SUPR PA FAILS *************************

413 EVN 2 TR!E SPOR PIAE FALED
413 ION #6 7
413 E Core S~port Plate has Faile

** mImVaE W . S 0*N********fAT*

415 EMT 104 !R1E I m FAID
415 XZI'I F #6 7
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