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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
FULL-STRENGTH CONTROL ELEMENT ASSEMBLY 

(4-ELEMENT) 
FIGURE 4.2-3 

 
JUNE 2011     REVISION 16 



PALO VERDE NUCLEAR GENERATING STATION 
 

FULL-STRENGTH CONTROL ELEMENT ASSEMBLY 
(12-ELEMENT) 

FIGURE 4.2-4 
JUNE 2011 REVISION 16
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PART-STRENGTH CONTROL ELEMENT ASSEMBLY 

FIGURE 4.2-5 
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FUEL ASSEMBLY 

FIGURE 4.2-6 
 

JUNE 2019 REVISION 20 
 

 

NOTE –  
1. All dimensions typical, not for 

design purposes. NGF has two 
additional intermediate flow 
mixer grids. 

2. Proprietary GUARDIAN grids 
may replace the lower Inconel 
grids on reload assemblies. 

3. Inconel grid may replace 
Zircaloy top grid on reload 
assemblies. 
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FUEL SPACER GRID 

FIGURE 4.2-7 
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NOTE –  
1. Proprietary GUARDIAN grids 

may replace the lower Inconel 
grids on reload assemblies. 

2. Inconel grid may replace 
Zircaloy top grid on reload 
assemblies. 

3. Pre-NGF mid grid with “wavy” 
interior strips shown. NGF mid 
grids have straight interior 
strips. 

GRID 
INTERIOR 
STRIP 
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COMPARISON OF PRE-NGF (CURRENT DESIGN) 

AND NGF FUEL ROD ASSEMBLIES 
 

FIGURE 4.2-8B 
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COMPARISON OF PRE-NGF (CURRENT DESIGN) 

AND NGF BURNABLE ABSORBER ROD ASSEMBLIES 
 

FIGURE 4.2-9B 
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NORMALIZED POWER DISTRIBUTION OF UNSHIMMED ASSEMBLY 

USED IN SAMPLE DNB ANALYSIS IN PARAGRAPH 4.4.2.2  
FOR TORC/CE-1 CORRELATION PREDICTIONS 

 
FIGURE 4.3-2 
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ROD RADIAL POWER FACTORS IN HOT ASSEMBLY  

FOR SAMPLE DNB ANALYSIS FOR TORC/CE-1 CORRELATION 
PREDICTIONS 

 
FIGURE 4.4-3 
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Note: The first (top) values represents the original 4-pump flow distribution based on 3/16 
scale flow model tests.  The second (bottom) values represents current TORC 4-pump 
flow distributions based on later Yonggwang 177-assembly tests. 
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CORE INLET FLOW DISTRIBUTION Qi/Q Bar 

 
FIGURE 4.4-14 

JUNE 2009            REVISION 15 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
TRANSITION TEMPERATURE SHIFT FOR PLATE 

AND WELD METAL  
METAL CONTAINING 0.10 W/O COPPER 

 
FIGURE 5.3-5 

 
JUNE 2009 REVISION 15 

NOTE: DATA POINTS ARE DEFINED BY TABLE 5.3-20 





 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
PALO VERDE PRESSURIZER 

TYPICAL LEVEL SETPOINT PROGRAM 
 

FIGURE 5.4-2 
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PALO VERDE TYPICAL 

TEMPERATURE CONTROL PROGRAM 
 

FIGURE 5.4-3 
 

JUNE 2009    REVISION 15 
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PALO VERDE NUCLEAR GENERATING STATION 
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STEAM GENERATOR 

(TYPICAL) 
 

FIGURE 5.4-8  
 

JUNE 2009    REVISION 15 
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STEAM GENERATOR 

CEFLASH MODEL NODES 
 

FIGURE 5D-1A 
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PV-2 STEAM GENERATOR 

CEFLASH MODEL FLOW PATHS 
 

FIGURE 5D-1B 
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PV-2 STEAM GENERATOR 
CEFLASH MODEL NODES 

 
FIGURE 5E-1A 
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PV-2 STEAM GENERATOR 

CEFLASH MODEL FLOW PATHS 
 

FIGURE 5E-1B 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, 

DOUBLE-ENDED HOT LEG SLOT BREAK, 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-1 
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CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, 

DOUBLE-ENDED DISCHARGE LEG SLOT BREAK, MINIMUM ECCS,, 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-2 
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CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, 

DOUBLE-ENDED DISCHARGE LEG SLOT BREAK, MAXIMUM ECCS 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-3 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, 
DOUBLE-ENDED SUCTION LEG SLOT BREAK, MINIMUM ECCS 

CORE POWER OF 4070 MWt 
 

FIGURE 6.2.1-4 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, 
DOUBLE-ENDED SUCTION LEG SLOT BREAK, MAXIMUM ECCS 

CORE POWER OF 4070 MWt 
 

FIGURE 6.2.1-5 
 

JUNE 2009  REVISION 15



 

PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, MSLB (GUILLOTINE) INSIDE 

CONTAINMENT WITH LOSS OF ONE TRAIN OF CONTAINMENT SPRAY 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-6 SHEET 1 OF 3 
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CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, MSLB (GUILLOTINE) INSIDE 

CONTAINMENT WITH LOSS OF ONE TRAIN OF CONTAINMENT SPRAY 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-6 SHEET 2 OF 3 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT PRESSURE AND TEMPERATURE RESPONSE, MSLB (GUILLOTINE) INSIDE 

CONTAINMENT WITH LOSS OF ONE TRAIN OF CONTAINMENT SPRAY 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-6 SHEET 3 OF 3 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONDENSING HEAT TRANSFER COEFFICIENT, DOUBLE-ENDED 

DISCHARGE LEG SLOT BREAK, MAXIMUM ECCS, 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-7 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONDENSING HEAT TRANSFER COEFFICIENT, DOUBLE-ENDED 

SUCTION LEG SLOT BREAK, MINIMUM ECCS, 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-8 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT ENERGY INVENTORY, 

DOUBLE-ENDED DISCHARGE LEG SLOT BREAK, MAXIMUM ECCS 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-10 SHEET 1 OF 2 
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CONTAINMENT ENERGY INVENTORY, 

DOUBLE-ENDED DISCHARGE LEG SLOT BREAK, MAXIMUM ECCS 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-10 SHEET 1 OF 2 
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PALO VERDE NUCLEAR GENERATING STATION 
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CONTAINMENT ENERGY INVENTORY, 

DOUBLE-ENDED DISCHARGE LEG SLOT BREAK, MAXIMUM ECCS 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-10 SHEET 2 OF 2 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT ENERGY INVENTORY, 

DOUBLE-ENDED SUCTION LEG SLOT BREAK, MINIMUM ECCS 
CORE POWER OF 4070 MWt 

 
FIGURE 6.2.1-11 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT ENERGY DISTRIBUTION, 

MAIN STEAM LINE GUILLOTINE BREAK INSIDE CONTAINMENT 
WITH LOSS OF ONE TRAIN OF CONTAINMENT SPRAY SYSTEM 

CORE POWER OF 4070 MWt 
 

FIGURE 6.2.1-12 SHEET 1 OF 2 
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PALO VERDE NUCLEAR GENERATING STATION 
UPDATED FSAR 

 
CONTAINMENT ENERGY DISTRIBUTION, 

MAIN STEAM LINE GUILLOTINE BREAK INSIDE CONTAINMENT 
WITH LOSS OF ONE TRAIN OF CONTAINMENT SPRAY SYSTEM 

CORE POWER OF 4070 MWt 
 

FIGURE 6.2.1-12 SHEET 2 OF 2 
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PALO VERDE NUCLEAR GENERATING STATION 
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3990 MWt, 

STEAM GEN. COMPARTMENT MODEL,55 NODES PRESSURE vs. TIME 
CURVES FOR 129 IN2  SHUTDOWN COOLING BREAK 

 
FIGURE 6.2.1-18 
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PALO VERDE NUCLEAR GENERATING STATION 
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CONTAINMENT SPRAY AND ECCS SPILLAGE FLOW 

RATES USED IN THE MINIMUM CONTAINMENT 
CE16STD FUEL 

 
FIGURE 6.2.1-21A 
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0.6 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK 
AT PUMP DISCHARGE FOR ZIRCALOY-4 CLADDING 

CONTAINMENT SPRAY AND ECCS SPILLAGE FLOW RATE 
CE16STD FUEL 
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CONTAINMENT SPRAY AND ECCS SPILLAGE FLOW 

RATES USED IN THE MINIMUM CONTAINMENT 
PRESSURE ANALYSIS FOR ECCS PERFORMANCE 

CE16NGF FUEL 
 

FIGURE 6.2.1-21B 
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0.8 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK AT PUMP DISCHARGE 
CONTAINMENT SPRAY AND ECCS SPILLAGE FLOW RATE CE16NGF FUEL 
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MINIMUM CONTAINMENT PRESSURE FOR ECCS  
PERFORMANCE ANALYSIS 0.6 DOUBLE ENDED 
GUILLOTINE BREAK IN PUMP DISCHARGE LEG 

CE16STD FUEL 
 

FIGURE 6.2.1-22A 
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0.6 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK 
AT PUMP DISCHARGE FOR ZIRCALOY-4 CLADDING 

CONTAINMENT PRESSURE CE16STD FUEL 
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MINIMUM CONTAINMENT PRESSURE FOR ECCS  
PERFORMANCE ANALYSIS 0.8 DOUBLE ENDED 
GUILLOTINE BREAK IN PUMP DISCHARGE LEG 

CE16NGF FUEL 
 

FIGURE 6.2.1-22B 
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0.8 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK 
AT PUMP DISCHARGE  

CONTAINMENT PRESSURE CE16NGF FUEL 
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CONTAINMENT ATMOSPHERE TEMPERATURE 

0.6 DOUBLE ENDED GUILLOTINE BREAK IN PUMP 
DISCHARGE LEG CE16STD FUEL 

 
FIGURE 6.2.1-23A 
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0.6 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK 
AT PUMP DISCHARGE FOR ZIRCALOY-4 CLADDING 

CONTAINMENT ATMOSPHERE TEMPERATURE 
CE16STD FUEL 
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CONTAINMENT ATMOSPHERE TEMPERATURE 

0.8 DOUBLE ENDED GUILLOTINE BREAK IN PUMP 
DISCHARGE LEG CE16NGF FUEL 

 
FIGURE 6.2.1-23B 
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0.8 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK 
AT PUMP DISCHARGE  

CONTAINMENT ATMOSPHERIC TEMPERATURE 
CE16NGF FUEL 

 



PALO VERDE NUCLEAR GENERATING STATION 
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CONTAINMENT SUMP TEMPERATURE 

0.6 DOUBLE ENDED GUILLOTINE BREAK IN PUMP 
DISCHARGE LEG CE16STD FUEL 

 
FIGURE 6.2.1-24A 
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0.6 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK 
AT PUMP DISCHARGE FOR ZIRCALOY-4 CLADDING 

CONTAINMENT SUMP TEMPERATURE 
CE16STD FUEL 
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CONTAINMENT SUMP TEMPERATURE 

0.8 DOUBLE ENDED GUILLOTINE BREAK IN PUMP 
DISCHARGE LEG CE16NGF FUEL 

 
FIGURE 6.2.1-24B 
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0.8 DOUBLE-ENDED GUILLOTINE COLD LEG BREAK 
AT PUMP DISCHARGE  

CONTAINMENT SUMP TEMPERATURE 
CE16NGF FUEL 
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CONTAINMENT PENETRATION VALVE 

ARRANGEMENT FIGURE 
 

FIGURE 6.2.4-1  SHEET 1 OF 10 
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CONTAINMENT PENETRATION VALVE 

ARRANGEMENT 
 

FIGURE 6.2.4-1  SHEET 2 OF 10 
 

JUNE 2015 REVISION 18 
 

 

Note 9 
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CONTAINMENT PENETRATION VALVE 

ARRANGEMENT 
 

FIGURE 6.2.4-1  SHEET 3 OF 10 
 

JUNE 2019 REVISION 20 
 

 

SEE NOTE 8 
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CONTAINMENT PENETRATION VALVE 

ARRANGEMENT 

FIGURE 6.2.4-1  SHEET 4 OF 10 

JUNE 2015 REVISION 18 

14

SEE NOTE 2 

(2,3) 

Note 10 
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CONTAINMENT PENETRATION VALVE 

ARRANGEMENT 
 

FIGURE 6.2.4-1  SHEET 5 OF 10 
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See Note 11 See Note 11 
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LEGEND: 

D = DRAIN V = VENT T = TEST IV = ISOLATION VALVE 
NOTES: 
1. VALVES ARE OPEN IN EVENT OF LOCA. 
2. VALVES ARE IN THE SECONDARY SIDE OF THE STEAM GENERATOR (SG).  THESE VALVES ARE NOT SUBJECTED TO 

TYPE C TESTS BECAUSE THEY ARE NOT DEPENDED ON IN THE LOCA DOSE CALCULATIONS TO KEEP THE 
RADIOLOGICAL CONSEQUENCES OF A LOCA TO WITHIN GDC 19 AND 10 CFR 100 LIMITS.  THE LOCA DOSE 
CALCULATIONS ASSUME A SINGLE FAILURE OF A GDC 57 VALVE OR A STUCK OPEN ADV. 

3. ONE BUTTERFLY VALVE WILL BE LEAKAGE TESTED IN REVERSE DIRECTION. 
4. BLIND FLANGES MAY ISOLATE PENETRATION IN PLANT OPERATING MODES 1 - 4.  WHEN BLIND FLANGE IS INSTALLED, 

ONLY TYPE B TESTING OF THE BLIND FLANGE IS REQUIRED. 
5. THIS NOTE HAS BEEN DELETED. 
6. THIS NOTE HAS BEEN DELETED. 
7. CONFIGURATION BEFORE (SHEET 6A OF 10) AND AFTER (SHEET 6 OF 10) IMPLEMENTATION OF DMWO 3234780. 
8. IN UNITS WHERE DMWO 2529758 HAS BEEN IMPLEMENTED, VALVE CHA-UV-715 IS REMOVED AND VALVES HPA-UV-023 & 

HPA-UV-024 ARE DE-TERMINATED WITH UPSTREAM PIPING CUT AND CAPPED AS THE NEW CONTAINMENT BOUNDARY. 
9. ALTERNATE RC MAKEUP CONNECTIONS APPLY ONLY TO PENETRATIONS 14 AND 16.  EFFECTIVE FOR UNITS WHERE 

DMWO 4304156 HAS BEEN IMPLEMENTED. 
10. LOCATION FOR ALTERNATE SG MAKEUP IS SHOWN FOR PENETRATION 76.  PRIMARY SG MAKEUP AT PENETRATION 75 

IS SIMILAR BUT IS LOCATED DOWNSTREAM OF FLOW ELEMENT OUTSIDE CONTAINMENT.  EFFECTIVE FOR UNITS 
WHERE DMWO 4345882 HAS BEEN IMPLEMENTED. 

11. CONFIGURATION BEFORE (SHEET 5A OF 10) AND AFTER (SHEET 5 OF 10) VALVE (JCHBUV0924) HAS BEEN REMOVED 
AND REPLACED WITH A SOCKET WELD CAP IN UNITS WHERE DMWO 2778159 HAS BEEN IMPLEMENTED. 

12. CONFIGURATION BEFORE (SHEET 9A OF 10) AND AFTER (SHEET 9 OF 10) VALVE (JSIAUV0708) AND DOWNSTREAM 
DRAIN VALVE (PSSNV082) HAVE BEEN REMOVED AND REPLACED WITH A SOCKET WELD CAP IN UNITS WHERE DMWO 
2778159 HAS BEEN IMPLEMENTED. 
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Refer to Western Electricity Coordinating Council (WECC) maps for latest Grid System. 
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Refer to Western Electricity Coordinating Council (WECC) maps for latest Grid System. 
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Figure only applicable to Class 1E buses not yet modified by DMWO 4544651. 
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FIGURE 9.1-7A 
DELETED 



Array A 

Two Region 1 assemblies (1) checkerboarded with two blocked cells (X).  The Region 1 
assemblies are each in a cell with a stainless steel L-insert.  No NETCO-SNAP-IN® inserts are 
credited. 

1 X 

X 1 

Array B 

Two Region 1 assemblies (1) checkerboarded with two cells containing trash cans (TC).  The 
Region 1 assemblies are each in a cell with a stainless steel L-insert.  Every cell without a stainless 
steel L-insert must contain a NETCO-SNAP-IN® insert. 

1 TC 

TC 1 

Array C 

Two Region 2 assemblies (2) checkerboarded with one Region 3 assembly (3) and one blocked 
cell (X).  The Region 2 assemblies are each in a cell with a stainless steel L-insert.  The Region 3 
assembly is in a cell containing a NETCO-SNAP-IN® insert. 

2 X 

3 2 

Array D 

One Region 2 assembly (2) checkerboarded with three Region 4 assemblies (4).  The Region 2 
assembly and the diagonally located Region 4 assembly are each in a storage cell with a stainless 
steel L-insert.  The two storage cells without stainless steel L-insert contain a NETCO-SNAP-IN® 
insert. 

2 4 

4 4 

Array E 

Four Region 5 assemblies (5).  Two storage cells contain a stainless steel L-insert.  One cell 
contains a NETCO-SNAP-IN® insert.  One storage cell contains no insert. 

5 5 

5 5 

Array F 

Four Region 6 assemblies (6).  Two storage cells contain a stainless steel L-insert.  The other two 
cells contain no inserts. 

6 6 

6 6 

Notes: 

1. The shaded locations indicate cells which contain a stainless steel L-insert. 
2. A blocked cell (X) contains a blocking device. 
3. NETCO-SNAP-IN® inserts must be oriented in the same direction as the stainless steel L-inserts. 
4. NETCO-SNAP-IN® inserts are only located in cells without a stainless steel L-insert. 
5. Any cell containing a fuel assembly or a TC may instead be an empty (water-filled) cell in all 

storage arrays. 
6. Any storage array designated for fuel assembly may be replaced with non-fissile material. 
7. Interface Requirements: Each cell is part of up to four 2x2 arrays and each cell must 

simultaneously meet the requirements of all those arrays of which it is a part. 
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