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Components of Interest

Metals
o RPV materials
o High fluence regions of baffle plate and baffle bolts
o Highest fluence core barrel SS welds
o Highest temperature cast austenitic stainless steel (CASS), particularly CF8M
= Pressurizer surge line likely highest temperature
o Moderate fluence (1-2 dpa) internals components made of CASS
o Dissimilar metal welds or RPV penetrations that have been peened or have known flaws
o Primary system locations with limiting fatigue life
Concrete
o Inner portion (highest fluence) of biological shield wall and RPV support system
o Post-tensioning system and structures
o Structural sections experiencing signs of Alkali-Silica-Reaction (ASR)

Electrical — interested in any available components in the following areas:
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Low and medium (LV & MV) voltage power cables

Cables protected with fire retardant coating

1E MQOVs and AOVs from harsh and mild environments

Medium voltage (such as 4160 V) 1E breakers

1E Molded case breakers (480 V, 250 VDC, 125 VDC)

1E Relays from mild environment GE — HFA, Agastat timing relays, any from
Westinghouse, Potter Brumfield, Struthers Dunn, Schweitzer, Brown Boveri, etc.
Reactor Trip Breakers

Electrical penetrations (Westinghouse/Conax) Obrian

Electrical enclosures (fire research): Distribution: switchgear, MCCs, LCs | Control Room
Horseshoe, SSCP, ASP, etc.

Generic Information for any Potential Component

Service conditions:

a.
b.
C.
d
e

f.

time in service (e.g., EFPY or duty cycles for electrical components),
temperature,

fluence (if irradiated),

relative humidity (if applicable)

plant location (harsh or mild environment for electrical components)
operating experience or known degradation?

2. Material information:

d.

b.

Metallic:
i. grade/alloy, heat, CMTR or composition info available?
ii. Welding process, weld documentation available?
Concrete:
i. type of aggregate,
ii. type of cement,
iii. water cement ratio
iv. moisture content



1. RPV

V. concrete composition
Electrical:
i. Functional Description
ii. Purchase Specification, Vendor manuals, drawings etc.,

Component / Need-Specific Questions

High fluence & high shift vessel with well-established unirradiated properties; Purpose:
a through thickness section to validate fluence & attenuation models

i. No additional questions / information
Samples from virtually any vessel; Purpose: to provide data supporting evolution from
the use of correlative (Charpy-based) to direct measurement (FT-based) approaches

i. No additional questions / information

2. Non-RPV Metals

a.

High fluence reactor internals; Purpose: to provide data on void swelling in-service
i. Temperature and fluence 3-D distribution available?

b. Higher fluence SS welds (>2 dpa); Purpose: to study FT, IASCC, and microstructure

i. No additional questions / information
Thermally aged unirradiated CASS; Purpose: to study FT and microstructure and
compare to accelerated aging data
i. No additional questions / information
Moderate fluence (1-2 dpa) CASS; Purpose: to study FT and microstructure and confirm
data near limit requiring further evaluation
i. No additional questions / information
Metallic components that have been peened; Purpose: Determine whether SCC
mitigation methods are effective at preventing SCC and maintaining mitigation over
service time
i. What area was peened? If there’s a weld, was it ground before peening?
ii. Was there a stress measurement of the surface performed before and after
peening prior to service?
iii. (JNRA-specific) Will there be a stress measurement performed on the peened
surface after service? What testing will be done?
Metallic components with known flaws; Purpose: to determine whether SCC mitigation
methods and NDE detection and sizing are effective
i. Are there any components with known degradation or flaws, particularly DMWs
/ pressure boundary?
Metallic components with limiting fatigue life; Purpose: to determine whether fatigue
flaws are present in high usage locations
i. What are the highest usage locations for fatigue?

3. Concrete

a.

Structures exposed to high radiation; Purpose: to study degradation of concrete due to
irradiation, attenuation of radiation through concrete

i. Engineering Drawings

ii. Structural calculation for RPV support and bio-shield structure design



iii. Presence of liner and its anchorage

iv. How are the RPV supports embedded and anchored to the concrete structure?
v. Isthere an additional structural steel support system for RPV?

vi. Are there ex-vessel neutron detectors and can their data be used to inform

fluence on the biological shield wall?
vii. Is there a neutron shield tank?
b. Post-tensioned structures; Purpose: to study degradation of post-tensioning (PT) system

i. Material specification for tendons and anchorages
ii. Operating experience and inspection reports including corrective actions

¢. Structural sections experiencing signs of Alkali-Silica-Reaction (ASR); Purpose: to study
degradation of concrete from Alkali-Silica-Reaction (ASR)

i. What signs, where, when detected, and related available documents
4. Electrical

a. Low and medium (LV & MV) voltage power cables; Purpose: to assess behavior of
insulation with aging in radiation/high temp environments and methods of condition
assessment and to identify vulnerabilities not detected by routine maintenance

i. What are the actual service loads (e.g., CRD pump power, Containment fan
power, etc.)?

b. Cables protected with fire retardant coating; Purpose: to assess aging effects on
coatings in terms of their ongoing ability to perform their fire protection function and
effects of coatings on cable ampacities during extended operation

i. No additional questions / information

c. 1E MOVs and AOVs from harsh and mild environments; Purpose: to assess behavior of
MOV components with aging in radiation/high temp environments and methods of
condition assessment

i. What are the actual service loads (e.g., CRD pump power, Containment fan
power, etc.)?

d. MV (such as 4160) 1E breakers, 1E Molded case breakers (480V, 250V DC, 125 VDC),
and 1E Relays from mild environment GE — HFA, Agastat timing relays, any from
Westinghouse, Potter Brumfield, Stuthers Dunn etc.; Purpose: To assess operation
beyond manufacturers recommended design life based on maintenance rule based
maintenance methods and to identify vulnerabilities not detected by routine
maintenance

i. What are the actual service loads (e.g., CRD pump power, Containment fan
power, etc.)?

e. Reactor trip breaker; Purpose: To assess operation beyond manufacturers
recommended design life based on maintenance rule based maintenance methods and
to identify vulnerabilities not detected by routine maintenance

i. What are the actual service loads (e.g., CRD pump power, Containment fan
power, etc.)?

f. Electrical penetrations; Purpose: To assess operation beyond manufacturers
recommended design life based on maintenance rule based maintenance methods and
to identify vulnerabilities not detected by routine maintenance

i. No additional questions / information



Electrical enclosures (fire research): Distribution: switchgear, MCCs, LCs | Control:
Horseshoe, SSCP, ASP, etc.; Purpose: Fire testing, both bench scale and full scale, of
electrical enclosures and their internal components to enhance realism in fire PRA by
supporting a better understanding of fire ignition and growth within electrical
enclosures

i. No additional questions / information
























component to be harvested. The technical score and the cost consideration should be used together in
order to prioritize harvesting needs and to make an informed decision on which interests to pursue first.
The harvesting prioritization tables are designed to provide the relevant information in one
place to make informed harvesting decisions based on the technical value and costs associated with
harvesting a particular component within one of the primary SLR issue areas. These decisions will be
more fully-informed by plant-specific details of the components, cost and timeline at a particular plant.






















































Harvesting Irradiated Concrete from Unit 2 and 3
Virtual Meeting on December 3rd, 2020
Attendees:

Albert Bates, Gerard P. Van Noordennen, Vincent J Barone, Steve Menon, Todd Adler (SCE,
SDS)

Pires Jose, Madhumita Sircar, Stephanie Anderson (NRC)
Tom Rosseel, Yann Le Pape, Elena Tajuelo Rodriguez, Arzu Alpan (ORNL)

Samuel Johnson (EPRI)

Not Attended: Amy Snyder, and Dogan Seber (NRC), Joel Risner (ORNL), James Wall (EPRI)

In September 2020, Mita contacted Gerry and Albert to ascertain the opportunity for irradiated
concrete harvesting. She received confirmation that Sothern California Edison (SCE) and
SONGS Decommissioning Solutions (SDS - AECOM & ES) will support the concrete harvesting
efforts. Harvesting irradiated concrete is a common interest of NRC, ORNL, and EPRI; they
jointly developed a conceptual research and harvesting plan. The “Research and Harvesting
Planning” spreadsheet was attached to the meeting invitation.

In the meeting Gerry shared his experience of harvesting process of Zion in which the details
were worked out with ORNL, EPRI, and NRC and point of contact (POC) was ORNL. There
were upfront communications to gather information from both sides. Then the RFP was issued,
and a purchase order was placed to support the harvesting. This model worked up well, but
some of the late start on the list could not be honored because those components were
disposed. Concrete was not harvested from Zion.

As a part of SONGS decommissioning, SDS have collected cores from containment building.
One of the purposes is to test concrete hardness values at different locations because it makes
a difference for the machinery selection. Harvesting support will be provided as cost neutral,
meaning it is not intended for profit and now is a good time to plan all that is needed for
harvesting.

Albert as representative of the owner and former operator confirmed support for harvesting
concrete from SONGS 2 and 3. He will arrange to gather plant related information, documents,
calculations (e.g. radiation, power history, core power distribution). The reactor active core was
16-ft tall. The plant went critical in 1983, it has generated significant neutron fluence and gamma
dose. Concrete was poured in late 70’s, the aggregate came from Catalina Island. There was on
site a batch plant for manufacturing concrete and the record for concrete should be available.

SCE/SDS suggested onsite meeting and site walkdown in January/February 2021. There
should be two contracts, one SCE and another with SDS, and the work will be in phases. Some
activities can be performed before removal of the RPV and other activities that need access to
the reactor cavity should wait until RPV is removed. The decommissioning timeline will be












