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Sections for ANGRA 1 RPV and Pressurizer Ageing Management
Programs

Component description

«Subcomponents requiring ageing management review

Internal operational experience review

*External operational experience review

*Applicable internal programs related to ageing management program
*/Ageing assessment matrix
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ANGRA 1 Pressurizer Series 84

Spray Head Coupling

Spray Nozzle
Thermal Sleeve Spray Head
Spray Nozzle/Spray Safety Nozzle/Safety
Nozzle Safe End Nozzle Safe End
Nozzle Safe End
Manway Cover
Upper Head b Nl
Spray Head
Locking Bar Manway Pad
@ Instrument Nozzle
Valve Support Lugs
Seismic Lugs D Shell
Heater Support Plate
Brackets/Bolts
Surge Nozzle /
Retaining Basket
. Heater Support Plates
Support Skirt nabu Nozzle
Support Skirt Flange Immersion Heater
Heater Well Nozzle
Lower Head Surge Nozzle
Thermal Sleeve
Surge Nozzle Safe End

Surge Nozzle
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p NGRA 1 Pressurizer Series 84

{ Head Cladding* J
SAW - Strip

Material 309L
Nozzie to Haad Wald* Circumferential Seam*
SMAW Process SAW/SMAW Process
Material EH14/EB018 Material EH14/E8018
inst. Nozzie to Cladding
GTAW Process
Material - 308L
Barrel Cladding*
. SAW - Strip
Longitudinal Seam® - k Material 309L
SAW/SMAW Process
Material EH14/E8018
[—

Heater Well to claddlnj

; GTAW Process

Skirt to Head Weld" Material - 308L
SAW/SMAW Process
Material EH14/E8018

and Safe End Weld SMAW
*Weld is PWHT WIGT) 1st Layer 308
SMA Y Subsequent 308L

Alloy 82/182
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ANGRA 1 Pressurizer Series 84

SAFETY NOZZLE "C"
(SAF-C)

SPRAY NOZZLE

(SPR)

RELIEF NOZZLE
(REL)

SAFETY NOZZLE "A"
(SAF-A)

MANUAL "GTAW" WITH NICKEL ALLOY
ELECTRODES (ASME SFA 5.14 CLASS

ERNiCr-3). DYE PENETRANT
EXAMINATION.

SEE SURGE
NOZZLE FOR
WELDING PROCESS

INCONEL WELD
BUILD-UP

"ASME" SA-213 GRADE
TP-304 STAINLESS STEEL
SEAMLESS TUBING (LINER)

LOW ALLOY STEEL,
ASME SA-508 Cl. 2a

MANUAL "GTAW" AFTER
ROLLING. DYE PENETRANT

EXAMINATION AFTER 1st AND
LAST PASSES. ASME SFA 5.9,
CLASS ER308L ELECTRODE.

STAINLESS STEEL
CLADING

STAINLESS STEEL,
ASME SA-182, Gr. 316L

e

THERMAL SLEEVE, STAINLESS
STEEL (SA-213, Gr. TP 304)
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sFatigue in the lower head and surge nozzles from reactor coolant
Insurge and outsurge transients.

*Primary stress corrosion cracking of Alloy 600 materials in the
primary system.

*Cracking of pressurizer vessel cladding

sInstrument nozzle cracking.

Damage to immersion heater ceramic seals and elements.
sLeaking at the manway gasket seal.
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Time Limited Ageing Analysis

Subcomponent Design Fatigue Usage'” Projected Fatigue Service
(Years)®

Upper Head 0.100 400
Shell 0.906® 44
Spray Nozzle 0.821 49
Safety and Relief Nozzle 0.161 248
Manway Bolts 0.875 46
Manway Pad 0.141 284
Manway Cover 0.100 400
Valve Support Bracket 0.102 392
Seismic Support Lugs © 0.970® 41

Lower Head 0.200 200
Heater Well 9 0.130 308
Immersion Heater 0.122 328
Surge Nozzle ¥ 0.955 42

Instrument Nozzle 0.166 241
Support Skirt and 0.736 54

Flange *®
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ANGRA 1 Pressurizer Ageing Assessment Matrix

Ageing Assessment

System - Branch

Pressurizer

Component Function Material Internal Aging Effects Aging Management Activity
Environment | Requiring Management
External
Environment E
Heater Well and Pressure Stainless E (Air) None None required
Heater Sheath Boundar Steel . .
y | (Treated Cracking Chemistry Control Program for
Water) Primary Systems
ISI Program - Component and
Component Support Inspections
Loss of Material Chemistry Control Program for
Primary Systems
Instrument Nozzles Pressure Stainless E (Air) None None required
Boundar Steel ) . -
y | (Treated Cracking Augmented Inspection Activities
Water) .
Chemistry Control Program for
Primary Systems
Loss of Material ISI Program - Component and
Component Support Inspections
Lower Head (and Pressure Carbon Steel | E (Air) None None required
cladding) Boundary and Low-
Alloy Steel
Stainless | (Treated Cracking Chemistry Control Program for
Steel Water) Primary Systems
Loss of Material Chemistry Control Program for

Primary Systems
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ANGRA 1 Pressurizer Ageing Assessment Matrix

Ageing Assessment

System - Branch Pressurizer
Component Function Material Internal Aging Effects Requiring Aging Management Activity
Environment | Management
External
Environment E
Manway (includes Pressure Carbon Steel E (Air) Cracking ISI Program - Component and
Pad and cladding) Boundary and Low-Alloy Component Support Inspections
Steel
Stainless | (Treated Water) | Cracking Chemistry Control Program for Primary
Steel Systems
Loss of Material Chemistry Control Program for Primary
Systems
Manway Cover Bolts Pressure Carbon Steel E (Air) Tightning loss ISI Program - Component and
Boundary and Low-Alloy Component Support Inspections
Steel
Manway Cover Pressure Carbon Steel E (Air) None None required
With Insert Boundary and Low-Alloy
Steel
Stainless | (Treated Cracking Chemistry Control Program for Primary
Steel Water/Steam)) Systems

Loss of Material

Chemistry Control Program for Primary
Systems
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Ageing Assessment

System - Branch

Pressurizer

Component Function Material Internal Aging Effects Requiring Aging Management Activity
Environment | Management
External
Environment E
Relief Nozzle (and Pressure Carbon Steel E (Air) Nenhum None required
cladding) Boundary and Low-
Alloy Steel
Stainless | (Treated Cracking Chemistry Control Program for
Steel Water/Steam)) Primary Systems
Loss of Material Chemistry Control Program for
Primary Systems
Relief Nozzle Safe Pressure Sensitized E (Air) Nenhum None required
End Boundary stainless . .
steel | (Treated Cracking Chemistry Control Program for
Water/Steam)) Primary Systems
ISI Program - Component and
Component Support Inspections
Loss of Material Chemistry Control Program for
Primary Systems
Safety Nozzle (and Pressure Carbon Steel E (Air) Nenhum None required
cladding) Boundary and Low-
Alloy Steel
Stainless | (Treated Cracking Chemistry Control Program for
Steel Water/Steam)) Primary Systems

Loss of Material

Chemistry Control Program for
Primary Systems
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ANGRA 1 Pressurizer Ageing Assessment Matrix

Ageing Assessment

Steel

System - Branch Pressurizer
Component Function Material Internal Aging Effects Requiring Aging Management Activity
Environment | Management
External
Environment E
Safety Nozzle Safe Pressure Sensitized E (Air) None None required
End Boundar stainless steel . .
Y | (Treated Cracking Chemistry Control Program for
Water/Steam)) Primary Systems
ISI Program - Component and
Component Support Inspections
Loss of Material Chemistry Control Program for
Primary Systems
Sample Line Nozzle Pressure Stainless E (Air) Nenhum None required
Boundar Steel _ . o
y | (Treated Cracking Augmented Inspection Activities1
Water/Steam
) Chemistry Control Program for
Primary Systems
ISI Program - Component and
Component Support Inspections
Loss of Material Chemistry Control Program for
Primary Systems
Seismic Support Lugs Seismic Carbon Steel E (Air) Cracking ISI Program - Component and
Support and Low-Alloy Component Support Inspections
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ANGRA 1 Pressurizer Ageing Assessment Matrix

Ageing Assessment

System - Branch Pressurizer
Component Function Material Internal Aging Effects Requiring Aging Management Activity
Environment | Management
External
Environment E
Shell (and cladding) Pressure Carbon Steel E (Air) Cracking ISI Program - Component and
Boundary and Low-Alloy Component Support Inspections
Steel
Stainless | (Treated Water) | Cracking Chemistry Control Program for
Steel Primary Systems
Loss of Material Chemistry Control Program for
Primary Systems
Spray Nozzle (and Pressure Carbon Steel E (Air) None None required
cladding) Boundary and Low-Alloy
Steel
Stainless | (Treated Cracking Chemistry Control Program for
Steel Water/Steam)) Primary Systems
Loss of Material Chemistry Control Program for
Primary Systems
Spray Nozzle Safe Pressure Sensittized E (Air) None None required
End Boundar stainless steel : .
y | (Treated Cracking Chemistry Control Program for
Water/Steam)) Primary Systems

ISI Program - Component and
Component Support Inspections

Loss of Material

Chemistry Control Program for
Primary Systems
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ANGRA 1 Pressurizer Ageing Assessment Matrix

Ageing Assessment

System - Branch Pressurizer
Component Function Material Internal Aging Effects Requiring Aging Management Activity
Environment | Management
External
Environment E
Spray Nozzle Thermal Pressure Stainless | (Treated Cracking Chemistry Control Program for Primary
Sleeve Boundary Steel Water/Steam)) Systems
Loss of Material Chemistry Control Program for Primary
Systems
Support Skirt and Seismic Carbon Steel E (Air) Cracking ISI Program - Component and
Flange support and Low-Alloy Component Support Inspections
Steel
Surge Nozzle (and Pressure Carbon Steel E (Air) None None required
cladding) Boundary and Low-Alloy
Steel
Stainless | (Treated Cracking Chemistry Control Program for Primary
Steel Water/Steam)) Systems
Loss of Material Chemistry Control Program for Primary
Systems
Surge Nozzle Safe Pressure Sensitized E (Air) None None required
End Boundar stainless steel
y | (Treated Cracking Chemistry Control Program for Primary
Water/Steam)) Systems
ISI Program - Component and
Component Support Inspections
Loss of Material Chemistry Control Program for Primary
Systems
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Ageing Assessment

System - Branch Pressurizer
Component Function Material Internal Aging Effects Requiring Aging Management Activity
Environment | Management
External
Environment E
Surge Nozzle Thermal Pressure Stainless | (Treated Cracking Chemistry Control Program for
Sleeve Boundary Steel Water/Steam)) Primary Systems
Loss of Material Chemistry Control Program for
Primary Systems
Upper Head (and Pressure Carbon Steel E (Air) None None required
cladding) Boundary and Low-
Alloy Steel
Stainless | (Treated Cracking Chemistry Control Program for
Steel Water/Steam)) Primary Systems

Loss of Material

Chemistry Control Program for
Primary Systems
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*Reactor Vessel Radiation Surveillance Program (RPV) (since 1977)
*Reactor Vessel Radiation Surveillance Program (RPV) (1st capsules
removal - 1987)

*Reactor Vessel Radiation Surveillance Program (RPV) (2nd capsules
removal - 2008)

«Structural Integrity Evaluation of Reactor Vessel Upper Head
Penetrations (RPV) (since 2002)

*Reactor Vessel Head Examination (RPV) (2008)

*Reactor Vessel Head Penetrations Examination (RPV) (2008)
Dissimilar Welding Examination (RPV & PZR) (since 2001)

*Alloy 600/82/182 issues (RPV & PZR) (since 2001)
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