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OVERVIEW OF SEGMENTATION PROCESS

The goal of segmentation is to separate the non-radioactive portion of the original steam generator
(steam dome and transition cone) from the original steam generator's lower assembly that includes
the steam generator tubes that contain low level radioactive materials.

During the cycle 16 refueling outages, the originat steam generators (OSGs) from Unit 2 and 3 were
prepared for segmentation activities and removed from the respective containments before being
staged in the North Industrial Area (NIA) in the segmentation facllity. Segmentation and preparation
for shipping is scheduled to begin January 2011 and will be performed by SCE and subcontractors.

As described in Bechtel Plan 25221-PP-13 "OSG Preparation Plan" the OSGs were drained, covers
were installed on manways and other openings to prevent spills of residual fluids and to control
access, and a fixative was applied to the exterior surface of the OSG channel head to fix loose
contamination prior to the OSGs being moved to the segmentation facility. The OSGs were moved
using specially designed vehicles from the Units 2 and 3 protected area to the segmentation facility.

The segmentation facility (OSGSF) was constructed under NECP 800175654 (ASC D0033902) to
provide a weather-proof facility for the on-site staging and preparation of the OSGs for disposal.
The OSGSF is a 100 ft x 110 ft x 54 ft high steel-framed, fire-retardant fabric structure designed to
withstand 100 mph winds. The facility is equipped to contain the OSGs and allow segmentation of
contaminated material, collect spills (berm), prevent radioactive material from reaching the ground
water (Coverguard) and protect work activities and the OSGs from rain water intrusion (external
barrier). Shielding will be used as needed to keep occupational and public direct dose rates to as
low as reasonably achievable. Steel plate material is located where heavy construction traffic is
expected or the external severance cut is made. The OSGSF will be established as a temporary
radiolegically controlled area (RCA) prior fo beginning segmentation. HEPA units will be staged for
use but, due to the expected absence of airborne radioactive material during sagmentation, are not
expected to be needed. If HEPA units are used, smoke eater equipment will be used during cuts for
diver opening to minimize degradation of HEPA filters.

The OSGs are positioned horizontally in a bermed area on pedestals that will provide sufficient
support when the OSGs are filled. The berm capacity is 63,000 gallons. Since an OSG may contain
approximately 73,000 gallons, pumps connected to a temporary water storage tank are provided to
transfer water from the berm in the unlikely event of a catastrophic failure of an OSG while it is filled
with water. There will be several empty temporary storage tanks staged outside the OSGSF to allow
for transfer and temporary holding of water if a leak occurs in a filled OSG.

The sequence for segmentation is:

¢ create one 6 inch opening at the upper most surface of the steam dome using a Petrogen torch

» fill the steam dome with 50,000 gallons of water from the fire water system to cover the upper
part of the tube sheet. Personnel will be present throughout the fill and can take action to stop
and contain a leak during the fill process.

» create the diver access point

« add approximately 23,000 gallons of water for additional shielding. Personnel will be present
throughout the fill and can take action to stop and contain a leak during the fill process. '

» install a pump and filter into the flooded steam dome fo maintain water clarity and remove
contamination. This also provides recirculation to aid in obtaining samples of the water to
determine concentrations of licensed material, :

« perform internal cuts underwater in the specified sequence using a plasma torch and remove
designated sections

¢ install a pump and hose to drain the OSGs to either the temporary water storage tanks or, if the
water meets all radiological effluent and NPDES permit requirements, to the NIA sump.
Personnel will be present throughout the drain and can take action to stop and contain a leak.

« perform an external cut at the transition cone to lower assembly weld to sever the steam dome
from the lower assembly using a remotely-operated clamshell mechanical cutter
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« open the OSGSF to atmosphere once air samples from inside the facility are below detectabls
radioactive airborne effluent levels N
remove the steam dome and move it outside of the OSGSF and cover with tarps
quickly fit the tube bundle cap onto the steam generator lower assembly
weld tube bundle cap on using tack welding followed by an automated machine welding system
survey the steam dome and transition cone before making additional cuts to meet shipping
constraints.
Apply transport coatings to meet DOT requirements and the DOT Special Request requirements.
» Transport the DOT-compliant package(s) off-site to the appropriate disposal facility.
¢ Steam Dome/Transition Cone
o Based on initial survey data, the steam dome and transition cone were expected to be free
reteased once segmentation is complsted. Once separated from the lower assembly, the
steam dome will be moved outside the OSGSF and surveyed.
= If the steam dome is radioactive. The steam dome and transition cone will he
disposed of as low level radioactive waste. Any re-sizing activities (e.g. cutting) will
be performed within an enclosure with positive ventilation controls to minimize the
potential for an unmonitored radicactive airborne release and spill protection. This
may be the OSGSF or a temporary enclosure. Local air samples will be taken and
counted as effluent samples to document airborne contamination levels.
= If HP has successfully decontaminated the steam dome to allow for free-refease, it
will be disposed consistent with all applicable regulations and may be sentto a
salvage company for the steel.

The steam generator lower assembly (SGLA) includes the steam generator tubes and is expected to
be classified as Class A low level radioactive waste, requiring disposal at the Energy Solutions
licensed facllity in Clive, Utah. The SGLA will have a DOT cover welded over the exposed tube
bundle and will be shipped in accordance with all Department of Transportation regulations and the
DOT Special Request requirements. HP OSG SEGMENTATION PLAN provides additional detaits
for the shipment of the SGLA.

Wastewater not meeting NPDES release criteria will be treated until NPDES release criteria are
safisfied. Wastewater treatment and discharge issues are discussed in greater detail in the next
section of this document.

To the extent practicable, waste minimization techniques will be used in accordance with S0123-
XV-17.1 and NRC Information Notice 94-23. Applicable portions of the Process Control Program will
be implemented during packaging and shipment. Waste disposal will be performed in accordance
with all regulatory requirements.

Debris, filters, sediment and sludge will be evaluated per existing HP procedures for the control of
solid wastes. The solids will be disposed of in accordance with all regulatory requirements




LIQuUID

Wastewater

Approximately 73,000 gallons of fire water is required for each OSG to provide shielding during

- underwater segmentation. The water may, as segmentation proceeds, contain suspended and
entrained licensed radioactive material and solids. As previously stated, smears taken of the OSGs
while they were still in containment, indicate the presence of low levels of loose contamination on
the outside of the steam dome. Per HP OSG Segmentation Plan, section 7, efforts will be made to
- remove loose contamination before segmentation begins to minimize the potential for a personnel
(diver) contamination event and as a good HP ALARA practice.

Each OSG has accumulated metallic oxides on the tube sheet from corrosion of the condensate and

feedwater systems over the course of plant operation. Current estimates latd_bggwg_e__n 3,700t0 .-

4,500 pounds of metallic oxides per OSG (Refer to Attachment F). During OSG filling and
underwater segmentation, there is a very low potential for the water to resuspend or partially
dissolve some fraction of those metal oxides that could then be removed during OSG draining. At
the divers’ discretion, the water will be circulated continuously through a filter (<5 microns) during the
segmentation to remove solids and to maintain water clarity. An AMP-50 will also be placed
adjacent to the filter to monitor the dose rate and alert personnel to unexpected radioactivity in the
water. Steam generator blowdown analyses performed for the 6 months prior to the cycle 16
outages showed no detectable gamma activity in either Unit 2's or Unit 3's OSGs. Unit 2's steam
generater blowdown samples occasicnally showed detectable tritium, with one sample containing
approximately 5 E-6 microcuries/ml. Unit 3 steam generator blowdown samples did not show
detectable fritium. Given that the steam generator blowdown samples ware taken during operation
when the blowdown is higher temperature, it is highly unlikely that the concentrations in the water
drained from the OSGs after the internal cuts have been completed would be any higher than those
values. Using the steam generalor blowdown sample data, a reasonable estimate of the total
potential radioactive liquid releases from segmentation of the OSG is 2.8E-3 Ci of tritium with an
associated dose of 1.9E-6 mrem (Attachment A).

The most conservative scenario in terms of the potential concentrations of licensed material in the
OSG water would be if a tube were breached during the internal cuts and there was residual water
(RCS) in the breached tube. Based on RCS samples prior to shutdown of each Unit, isotopes that
could be introduced into the OSG water include manganese-54 (**Mn), cobalt-67 (¥Co), cobalt-58
(**Co) , cobalt-60 (*°Co), cesium-134 ('*Cs). cesium-137 ("'Cs) and tritium (*H). Refer to Reference
5 page 2-9 for full list of isotopes. Using very conservative assumptions, the amount of licensed
material that could be introduced into the OSG water if a tube were breached was calculated
(Atachment A):

Maximum Potential Concentrations in OSG Wastewater
{Nicked tube)

Jsotope Unit20SG | Unit30SG
concentration concentration

(uCiimi) {uCifmi)

Mn 4.8E-7 5.1E-7
Ca 2.7E-8 1.6E-8
“Co 14E-5 7.4E-6
Co 2.2E-7 3.5E-7
TiCs 1.1E-7 4.6E-8
Cs 1.2E-7 5.8E-8
H 3.3E5 7.4E-6
Total 4 8E-5 1.6E-5

(b)
(6)

Comimient [hi,
malaliic oxides

capper an-iron samples and estimating removal
by blowdown and sludge lancing {performed in

jras calculating the

provious cycles and nol ALARA for amount *

removed).
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As a result of the constant recirculation of the contents of the OSG during segmentation activities,
samples of the contents in the OSG can be obtained and analyzed to determine concentrations
relative to radioactive effluent release control limits for gamma isotopes and tritium. As described in
the Sampling Plan (Attachment D), wastewater will be sampled and dispositioned in accordance with
existing radioactive effluent contro! procedures and the ODCM (Reference 6); this includes taking
the sample of record for determining compliance with the radioactive effluent control program at the
ODCM-credited release point. Wastewater will also be sampled and analyzed as appropriate for
environmental (NPDES) permit requirements. If licensed radioactive material is detected in the
liquid when analyzed to RETS levels, then the radioactive liquid shall be pumped into the temporary
storage tanks, transferred to Unit 2 or Unit 3 and released through an ODCM-credited liquid effluent
release point, primarily the Unit 2 or Unit 3 Full Flow Condensate Polishing Demineralizer (FFCPD)
Hold Up Tank (HUT). Depending on the isotopes identified, treatment by filtration may be performed
prior to discharge. [f applicable NPDES limits are not met, non-radioactive wastewater may be
processed to meet the NPDES limits and then disposed of through a low volume waste stream as
defined in the NPDES permit, such as the NIA sump. Licensed material generated at Units 2 & 3
cannot be discharged through the NIA without changes to the Operating Licenses.

To minimize the use of water during segmentation, the majority of water will be transferred from one
OSG after internal cuts have been completed by the diver to the next OSG that will undergo
segmentation. Using very conservative assumptions, the maximum amount of licensed material that
could potentially be discharged in radioactive liquid effluents was calculated (Attachment A):

Isotope Total Ci
*Mn 5.4E-4
*Co 2.4E-5
®Co 1.2E-2
5Co 31E-4
s 8.7E-5
WCs 1.0E-4

°H 2.2E-2
Total 3.5E-2

with a projected contribution of 4.5E-2 mrem total body and 3.8E-1 mrem to the organ (GI-LLI) over
the year. Samples will be taken of the ODCM-credited release point and any licensed material in the
liquid released, along with the calculated dose to the public, will be reported in the Annual
Radioactive Effluent Release Report.

Cross-contamination of a non-radioactive system

The fire water system is not physically connected to the OSG and cannot therefore inadvertently
result in licensed materials being siphoned back into the firewater system. In addition, the OSG is
vented to atmosphere and fire water is at a higher pressure, further eliminating the potential for
contaminating a previously uncontaminated system as discussed in NRC Information Bulletin 80-10
or NRC Information Notice 91-40.

Outdoor, unprotected tank

0SsG .

The berm surrounding the OSG and equipment in the OSGSF is 92 ft by 104 ft, with a maximum
capacity of 63,000 gallons. Since the berm is not capable of containing the entire contents of a
single OSG (73,000 gallons) during segmentation, the OSG will be considered an outdoor,
unprotected tank with potentially radioactive contents per License Control Specification (LCS)
3.7.110.



The second OSG staged in the OSGSF will also be filled to approximately 80% with water to provide
shielding for personnel working in the OSGSF. Once the initial fill has been completed, the fill and
vent holes will be covered and welded shut so that the water will not drain from the sealed OSG in
the unlikely event that a seismic event occurs. It is highly improbable that both OSGs would fail at
the same time since the openings to the OSG are welded shut unless segmentation activities are
actively underway.

A set of pumps connected to a temporary water storage tank will be installed to pump the berm in
case of leakage. Each temporary storage tank will also be considered as an outdoor unprotected
tank if radioactive liquid is pumped to it.

Using the values determined in conservative scenario for total curies that could potentially be
released, the maximum amount of licensed material in the wastewater (excluding tritium) is 8.0E-3
curies (Attachment A). This hypothetical maximum total inventory is extremely conservative and
well below the LCS limit of 10 curies.

Once internal cuts begin in an OSG, a sample will be performed on the OSG at least once every
seven (7) days and documented to ensure that the total contents of the OSG is maintained within
limits of the LSC (e.g. <10 Ci). Due to the large volume of water in the OSG and the need to
maintain clarity to ensure diver safety and minimize the potential for nicking a tube, the water cannot
be reasonably circulated quickly enough to meet the guidance in Regulatory Guide 1.21 revision 1 to
ensure representative sampling. However, the water will be recirculated at low flow rates throughout
internal segmentation activities and a sample will be obtained to determine the concentrations of
licensed material. In addition, an alarming dose instrument (e.g. AMP-50) will be placed on the
water filter housing with a dose rate set point low enough to provide immediate indication of a
breached RCS tube. Even though obtaining a representative sample to determine the inventory in
the water-filled OSG cannot practically be achieved, the measures described in this paragraph
provide a practicable attempt to meet the intent of the LCS. The once-per-seven day sample will be
continued until the OSG has been drained.

Baker Tank or Poly Tank

If radioactive water is added to a Baker or Poly Tank during segmentation, then the tank's total curie
content shall be determined once every 7 days and verified to be less than 10 curies total
radioactivity, excluding tritium and dissolved and entrained noble gases by survey of the tank or
sample and analysis of the tanks contents.

Spill Prevention and Control Measures

During OSG segmentation work activities, the following preventative spill measures will be in place

‘(Reference 3)

* Plant Grade - a bottom steel plate and reinforced concrete pedestal were installed
followed by surface grade protective material (Coverguard) to prevent water intrusion into
the subsurface soil or water from a spill or leak. A 70,000 gallon-capacity berm was
installed over the pedestals as the initial barrier to collect a spill or leak. Steel plate
material was then installed and located where heavy construction traffic is expected or
the external severance cut is made. A perimeter barrier was installed around the
perimeter of the OSGSF to prevent rainwater intrusion.

¢ Divers Platform — a “drip pan” tarp will be installed on the divers’ platform creating a
collection pool to spray down divers and divert rinse water into the OSG.

* Segmentation Storage — segmented pieces that are contaminated or radioactive are
stored in a container or covered to prevent exposure to the elements and potential
washdown during rainfall.



e Water Lines — at a minimum, water line from the pump to storage tank will be handled
with the following precautions.

o Alljoints will have a secondary water collection system installed (reference 3).

o Should a hose need repair or replacement, the pump will be secured and then the
hose will be disconnected over some type of container to collect water.

o Wastewater hoses and pipes must be handled with extreme care. This water is not
allowed to enter plant drains or catch basins until analysis determines the wastewater
meets NPDES permit limits and administrative controls for liquid radioactive liquids.
The planned release of water containing licensed material that was generated at
Units 2 and 3 cannot currently be released through the NIA sump without changes to
the licenses.

Water used to provide shielding for the divers during internal segmentation activities will be re-used
by transferring it to the next original steam generator to undergo segmentation. Hose connections
will be bagged and taped for the transfer and personnel will be present at all times during the
transfer. There will be some residual water in the steam dome/transition cone after transfer; the
volume is conservatively estimated at approximately 514 gals (Reference 4a: HP OSG
Segmentation Plan dated 5/19/2011, item 26). Since the first steam dome will need to be
temporarily staged outside of either the OSGSF or RSGSF due to space constraints, the area will be
pre-staged by covering the asphalt with plastic sheeting and placing absorbent snakes around the
area for spill containment. Equipment and collection drums for the residual water will be placed in a
bemed area of at least 900 gallons capacity. Hoses used to transfer the water will be restrained
and connections will be bagged and taped. The collected water will be disposed of in accordance
with SO123-XV-29 and the radioactive effluent control program.

In addition to the above, temporary covers will be placed over yard area drains near piping runs
during fill and drain events to prevent the unplanned release of liquids in the unlikely event that
equipment failure or human error results in a leak or spill. These drains should be uncovered if rain
occurs or is anticipated. OSG drain down should not occur when it is raining without Ops and
Chemistry concurrence.

Station procedures (S023-4-6, SO123-XV-17.3) concerning spills will be implemented at all times.
Spills that occur within a bermed area will be contained and cleaned up expeditiously, preferably by
transferring the spili to an appropriate waste tank.

1. If aleak or spill outside of a bermed area or a tank or a collection basin, project personnel
will immediately perform spill mitigation and notify the Control Room, Environmental
Protection, and NRA per Reference 3 (OSG Segmentation Plan)

2. The leak or spill will be evaluated to determine if it triggers the voluntary communication
protocol under SO123-XV-3.5 and the Industry Ground Water Protection Initiative.
Unplanned or uncontrolled releases will be also be evaluated for reportability in accordance
with the attachment to SO123-XV-17.3, SO123-XV-2.1, SO123-111-5.25, and 10 CFR 50.72
and 50.73.

Rain Water

One other liquid release source exists: collected rainwater. The OSGSF contains a protective barrier
around its perimeter to prevent the intrusion of rain water. Berms located outdoors without overhead
protection can collect rainwater. Procedure SO23-XXVII-29.24 addresses sampling and disposal of
berm rainwater and, in combination with chemistry procedure SO123-111-5.42 will be used to
determine the appropriate handling of any liquids collected in these berms.

The steam domes and transition cones will be moved out of the OSGSF and staged on saddle
supports and dunnage within the North Industrial Area until they can be prepared for shipment.
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Tarps or similar protective measures will be installed as soon as the separated domes and transition
cones have been placed on their supports to prevent rain washing the surfaces or the inadvertent
erosion of contaminated surfaces and subsequent unmonitored release of licensed material. The
protective measures will be maintained unless the separated components have been free-released.

Water containing detectable levels of radioactivity or NPDES compounds of interest will be
transferred to the plant for discharge through an ODCM-credited release point.

AIRBORNE
Particulate Matter and Radioiodines

There is a potential for very low amounts of radioactive material to be released through discharges
to the atmosphere at the following points in the segmentation process

Creating openings in the steam dome using Petrogen torches and/or plasma cutting
Underwater segmentation using plasma torches

External mechanical severance cutting

Tube bundle cover welding

Steam dome segmentation (if contaminated)

Waste tank vents (if waste or berm water contains licensed material)

Miscellaneous (negligible)

Radiological airborne releases are not anticipated to be significant since cutting of contaminated
surfaces will only occur underwater. No radiociodines are reasonably expected to be present due to
the amount of time that has elapsed since the OSGs were removed from containment.

Creating the initial fill and vent hole and the divers’ access point on the steam dome is not expected
to create airborne radioactive material. Contamination control measures were applied prior to the
removal of the OSGs from containment to minimize the potential for airborne radioactive releases
during segmentation of the OSGs. This included encapsulation of the external surface of the OSG
channel head to fix residual loose contamination, except for those areas that will be cut during
segmentation. Contamination on cut areas of the OSG is expected to be < 5,000 dpm/100 cm?
loose and <100,000 dpm/100 cm? fixed plus loose contamination. Under the HP plan, strippable
coating will be applied to the entire steam dome and transition cone areas to minimize or eliminate
loose contamination prior to any cutting. Low volume air samplers of the OSGSF will be used for
effluent purposes to verify that airborne radioactivity is not being created.

Cutting of contaminated surfaces will only occur underwater and is not expected to generate
airborne radioactive material. Any material liberated during the plasma torch cutting would be
dissolved or entrained in the water rather than become airborne. As described in the section on
liquids, there is a slight probability that low concentrations of tritium may occur in the water
contained in the OSG. It is not credible that the underwater cutting will create sufficient momentum
for liquid vapor to result in tritium being released into the air. However, a tritium sample will be taken
once per 24 hours in the general vicinity of the divers' platform to verify that tritium is not being
released during this activity.

The external cut to separate the OSG steam dome and transition cone from the lower assembly
(SGLA) section will be performed using a mechanical clamshell device. If the project elects to use
torch cutting for this step, a primary containment enclosure with filtered exhaust and/or local area
vent must be constructed before the thermal cutting begins to eliminate the potential for an
unmonitored radioactive airborne effluent release. High efficiency particulate air (HEPA) ventilation
devices will be placed in service and used throughout this thermal cutting operation if it is necessary;
smoke eaters will also be used for torch cutting to protect the HEPA filters. Continuous samples will
be taken inside to OSGSF during the segmentation process to confirm that there has been no
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unmonitored release of particulate matter. HP air samples will also be taken and analyzed before
the OSGSF doors are opened and during work activities that may cause airborne contamination.

As described above, the cutting activities are not reasonably expected to result in the release of
radioactive airborne particulate matter due to contamination control measures and removal by the
water in the OSG. Attachment B evaluates a bounding scenario wherein radioactivity would be
released if the loose contamination is not successfully removed over the longest projected duration
of 800 hours during cutout of the fill/ivent holes/divers opening and welding activities (e.g..install
lifting pads, installation of tube bundle cover). The maximum amount that could be released is
3.2E-4 Ci of ®°Co by airborne pathway. This airborne ®*Co could result in a potential dose to a
member of the public of 7.8E-3 mrem.

Steam dome segmentation will be performed inside the OSGSF or an equivalent structure with
filtered ventilation if the steam dome or transition cone are contaminated 25,000 dpm/100 cm? loose
and 2100,000 dpm/100 cm? fixed plus loose contamination. Below these levels, HP may perform
localized mechanical decontamination on the steam dome inside a small tented area with protective
measures on the asphalt for contamination control. Work area samples will be obtained during
mechanical decontamination evolutions and the sample results provided to Chemistry-Effluent
Engineering for evaluation. As described in the section on liquids, contamination control and
protective measures will be implemented for these components once they are moved out of the
OSGSF and they are either free-released or shipped off-site for disposal in accordance with all
regulatory requirements.

There is no reasonable expectation that the waste water will contain noble gases or other licensed
material. As such, it is not credible that there would be a release of airborne radioactive material
from water collected in open berms or through the vent of a wastewater tank.

Tritium

Unit 2's steam generator blowdown samples occasionally showed detectable tritium, with one
sample containing approximately 5 E-6 microcuries/ml. Unit 3 steam generator blowdown samples
did not show detectable tritium. Given that the steam generator blowdown samples were taken
during operation when the blowdown is higher temperature, it is highly unlikely that the
concentrations in the water drained from the OSGs after the internal cuts have been completed
would be any higher than those values.

Attachment B provides a reasonable estimate of the curies that could be released during underwater
segmentation. For a bounding scenario wherein radioactivity would be released continuously for the
longest projected duration of 84 days, the maximum amount that could be released is 1.9E-3 curies
of °*H by airbome pathway. This minute amount of airborne tritium could result in a potential dose to
a member of the public of 3.3E-7 mrem.

Noble gases
Noble gases are not reasonably expected to be present on the secondary side of the OSG due to

the amount of time that has elapsed since the OSGs were in service and will not be generated
during the segmentation activities.

OSGSF

NUREG-0472, NUREG-0800 Section 11.4, and Reg. Guide 1.143 stipulate monitoring on the
discharge from radioactive waste treatment systems or on the exhaust of buildings that house those
systems. Regulatory guidance allows the use of sampling and analysis in place of instrumented
monitoring for temporary systems and work activities. The systems and equipment used for the
OSG segmentation and waste disposal will be located outside of buildings with a monitored HVAC
but will be enclosed to prevent an unmonitored release of airborne radioactive material.



Given that the OSG segmentation is a temporary activity, the sampling outside of the OSGSF will
document the expected absence of airbome radicactive effluents. Additional information can be
obtained as needed from the HP sampling of the inner enclosure’s exhaust.

CONCLUSION:
Dose and Curies

The segmentation of the OSGs from Units 2 and 3 is not expected to result in a release of airborne
radioactive material, including particulate matter and tritium, due to conlamination control measures
taken. Similarly, wastewater releases from these work activities is not expected to contain licensed
material. Using the highest sample result for steam generator blowdown during the six months
preceding the cycle 16 outages, 2.8E-3 curies of 3H could be released with an associated dose to a
member of the public of 1.9E-6 mRem.

Direct dose calculations and actions to mitigate the direct dose to a member of the public due to
radiation exposure during OSG segmentation activities are found in Reference 4. A constant or
average dose rate of 10 microR/hr at the west seawall (occupancy factor of 300 hrs) is required in
order to meet the station's ALARA goal of 4 mrem per year as required in SO123-VII-20.16. Direct
dose to the public at the beach will be measured using TLDs 55 and 56 and will be accounted for in
the Annual Radioactive Effluent Release Report.

In the event that a steam generator tube containing residual RCS is nicked during segmentation, a
conservative estimate of the maximum amounts of licensed material that could be released during
the proposed work activities are:.

» 1.9E-3 Ciof gaseous tritium and 3.2E-4 Ci of gaseous *°Co with a total organ dose of
7.8E-3 mrem

¢ Estimated maximum liquid curies released of 3.5E-2 curies with 4.5 E-2 mrem total body and
3.8 E-1 mrem organ (GI-LLI)

Ground water - The multiple spill prevention and containment measures described provides
reasonable assurance that waste water being collected in any of the equipment or that comes into
contact with the sealed surface cannot credibly reach the subsurface soil or ground water. In the
unlikely event that a spill or leak of water occurs, administrative measures such as the WIPR
(Attachment A of work package 25221-003-MOP-0057-0001-000) have been implemented to ensure
that the voluntary communication requirements of the industry Ground Water Protection Initiative are
met.

SCE will continue to meet ali regulatory requirements for the control and release of liquids and
gaseous discharges from the site that might occur during the OSG segmentation process to dispose
of the OSGs. Any resultant releases of wastewater and airborne material are projected to be
incremental and well below the regulations and will be reported in the Annual Radioactive Effluent
Release Report. There will be no significant dose to a member of the public due to the proposed
work activities.

Performed By Date: 20 May, 2011

Peer Reviewed By|(P)(6) Date: 20 May, 2011
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ATTACHMENT A *
LIQUID EFFLUENT EVALUATION FOR OSG SEGMENTATION IN NiA

WASTEWATER
Steam generator blowdown (reasonable estimate)

Unit 2: 73000 gal/OSG * 2 OSGs * 5.1E-6 microCi/ml *H * 3785 ml/gal = 2.82E-3 Ci
Unit 3 73000 gal/OSG * 2 OSGs * <L.LD microCi/ml *H * 3785 mi/gal = no Ci

Dose impact: 5.1E-6 microCi/ml/1E-3 microCi/ml MPC * 1000 gpm release rate/185000 gpm
dilution * 0.282 DCF * 1E-3 = 7.8E-9 mRem/hr

For a total duration of 10 days, dose: 7.8E-9 mRem/hR * 10 days * 24 hrs/day = 1.9E-6 mRem
Reasonable estimate of total projected doses of 1.9E-6 mrem total body/organ dose is
below the ALARA standards in 10 CFR 50 Appendix |

Conservative estimate:

Estimated water processed and discharged = 73,000 gal per OSG = 2.92E5 gal total
5 gallons of RCS from nicked tube for each generator with the isotopes listed in Tables
based on RCS activity when shutdown (no decay).

e RCS Activity prior to shutdown from ACIDS 6 months before beginning of cycle 16
e OSG microCi/ml = RCS microCi/ml x 5 gal / 73.000 gal
¢ Total Ci Released = RCS microCi/ml x 5 gal x 2 units x 3785 ml/gal x 73.000 gal
¢ Projected Dose (ODCM Eq. 1-16)
e Maximum undiluted liquid waste flow during time period = 1000 gpm (FFCPD HUT)
e Average dilution flow = 185,000 gpm (1 circulating water pump)
e Liquid MPC Limit = 10CFR20 App B Table Il Co! 2
¢ Dose Commitment Factor (DCF) = (ODCM Table 1-4)
¢ Duration = 10 days (2.5 days per OSG)
Table A-1
UNIT 2
Isotope | RCS 0OSG Total Ci Diluted MPC Limit | TBody Dose Rate
microCi/ml | microCi'm! | Released | microCi/ml | microCi/ml DCF mrem/hr
*Mn 70E-3 [48E-7 |26E-4 2.6E-9 1E-4 5.58 1.4E-8
Co 39E4 [27E-8 [15E-5 1.4E-10 | 4E-4 236 3.4E-8
%*Co 2.0E-1 1.4E-5 7.6E-3 7.4E-8 9E-5 1350 9.9E-5
[®Co 3.2E-3 2.2E-7 1.2E-4 1.2E-9 3E-5 3820 4.5E-6
¥Cs |16E-3 [11E-7 |6.1E-5 5.9E-10 [9E-6 13300 7.8E-6
Ccs  [18E-3 [12E-7 |6.8E-5 6.6E-10 [ 2E-5 7850 5.2E-6
*H 4.8E-1 3.3E-5 1.8E-2 1.8E-7 3E-3 0.282 5.0E-8
Total 6.9E-1 4.8E-5 2.6E-2 2.6E-7 - - 1.2E-4
Table A-2
UNIT 2
Isotope | Diluted Organ DCF Liver Dose Organ DCF GI-LLI Dose
microCiiml | (Liver) mrem/hr (GI-LLD) Mrem/hr
**Mn 2.6E-9 7060 1.8E-5 21600 5.6E-5
Co 1.4E-10  [142 2.0E-8 3590 5.2E-7
| *Co 7.4E-8 603 4.4E-5 12200 9.0E-4
| ®Co 1.2E-9 1730 2.0E-6 32500 3.8E-5
Cs |[5.9E-10 | 16300 9.6E-6 285 1.7E-7
Cs 6.6E-10 12000 8.0E-6 232 1.5E-7
*H 1.8E-7 0.282 5.0E-8 0.282 5.0E-8
Total 2.6E-7 - 8.2E-5 - 9.9E4
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ATTACHMENT A

Table A-3
UNIT 3
Isotope | RCS 0SG Total Ci Diluted MPC Limit TBody Dose Rate
microCi/mi | microCi/ml | Released | microCi/fml | microCi/ml DCF mrem/hr
*Mn 7.4E-3 5.1E-7 2.8E-4 2.7E-9 1E-4 5.58 1.5E-8
*Co 2.3E4 |16E-8 |B7E6 8.4E-11 [4E-4 236 2.0E-8
[ *®Co 1.1E-1 7.4E-6 41E-3 4.0E-8 9E-5 1350 5.3E-5
[ ®Co 5.1E-3 3.5E-7 1.9E-4 1.9E-9 3E-5 3820 7.2E-6
¥cs 6.8E-4 4.6E-8 2.6E-5 2.5E-10 | 9E-6 13300 3.3E-6
“ICs |85E4 |58E-8 |3.2E-5 31E-10 [2E-5 7850 2.5E-6
*H 1.5E-1 7.4E-6 41E-3 4.0E-8 3E-3 0.282 1.1E-8
Total 2.3E-1 1.6E-5 8.7E-3 8.5E-8 - - 6.6E-5
Table A-4
UNIT 3
Isotope | Diluted Organ DCF | Liver Dose Organ DCF GI-LLI Dose
microCifml | (Liver) mrem/hr (GI-LLI) mrem/hr
¥ Mn 2.7E-9 7060 1.9E-5 21600 5.9E-5
*Co 8.4E-11 142 1.2E-8 3590 3.0E-7
¥Co 4.0E-8 603 2.4E-5 12200 4.8E-4
[Co 1.9E-9 1730 3.3E-6 32500 6.1E-5
iCs 2.5E-10 16300 4.1E-6 285 7.1E-8
e 3.1E-10 12000 3.8E-4 232 7.3E-8
*H 4.0E-8 0.282 1.1E-8 0.282 1.1E-8
Total 8.5E-8 - 5.4E-5 - 6.0E-4

e Bounding release scenario is below instantaneous liquid release concentrations in
10CFR20.

e Maximum activity that could be released if a tube with residual RCS is nicked:

Isotope Unit 2 Unit 3 Total Ci
*Mn 2.6E-4 2.8E-4 5.4E-4
*Co 1.5E-5 8.7E-6 2.4E-5
%Co 7.6E-3 4.1E-3 1.2E-2
®Co 1.2E-4 1.9E-4 3.1E-4
¥Cs 6.1E-5 2.6E-5 8.7E-5
®Cs 6.8E-5 3.2E-5 1.0E-4

H 1.8E-2 4.1E-3 2.2E-2
Total 2.6E-2 8.7E-3 3.5E-2

12



ATTACHMENT A

Projected Dose to a member of the public if a tube containing RCS is nicked is estimated to
be:

TBody Dose Rate (mrem/hr) = 1.2E-4 + 6.6E-5 = 1.9E-4 mrem/hr

Organ dose — GI-LLI (mrem/hr) = 9.9E-4 + 6.0E-4 = 1.6E-3 mrem/hr

Tbody dose (mrem) = 1.9E-4 mrem/hr x 10 days x 24 hr/day = 4.5E-2 mrem

Organ dose {(mrem) = 1.6E-3 mrem/hr x 10 days x 24 hr/day = 3.8E-1 mrem

10 CFR 50 Appendix | whole body dose limit for liquids is 3 millirem/year
10 CFR 50 Appendix | organ dose limit for liquids is 10 millirem/year

Conservative estimate of total projected doses of 4.5E-2 and 3.8E-1 mrem are below the
ALARA standards in 10 CFR 50 Appendix |

10 CURIE LIMIT

BAKER TANK or 1200 GALLON POLY TANK

If an outdoor unprotected tank is used during OSG segmentation and radioactive water is added to
the tank, then the tank’s total curie content shall be determined once every 7 days and verified to be
less than 10 curies total radioactivity, excluding tritium and dissolved and entrained noble gases.

Bounding Assumptions:

Tank Dimensions = 42 feet x 9.7 feet x 8.5 feet (from microshield calculation)

Tank Volume = 21,000 gal

Assume point source of *°Co at 10 curie in middle of tank

Distance to point source = 4.9 feet x 1 meter/3.28 feet = 1.49 meters = 149 cm
Assume 100 percent water to shield a point source

Path length of water from source to radiation instrument = 149 cm

Half Value Layer (HVL) for ®®Co through water (The Health Physics and Radiological
Handbook, Table 6.2) = 11 cm of water

10 curie of °Co = 10 rem/hr at 1 meter

Reduction of ®®Co gamma radiation through water (HVL)

=149 ecm/11 =135

Reduction in transmission of ®*Co gamma radiation =(1/2)"*® = 8 6E-5
Estimated dose rate of 10 Ci of ®Co on outside of tank (1.49 meters)
=10 rem/hr x (1 meter/1.49 m) 2x 1E3 mrem/rem x 8.6E-5

= 0.39 mrem/hr for 10 curie point source of *Co

Micro-shield calculation of the tank yielded the following resuit:

With 10 Ci of Reference 5 isotopes evenly distributed in a tank full of water, the calculations
yielded a dose rate of 42 mrem/hr with no decay and 40 mrem/hr with 500 day decay on the
side of tank at its center point. The principal isotope was %°Co.

It is reasonable to assume that radioactivity in the water will be evenly distributed. However,
the dose rate fimit in Attachment D is set at 4 mrem/hr to be conservative.

13



ATTACHMENT A

0sG

During OSG underwater segmentation, once internal cuts begin in an OSG, a sample will be
performed on the OSG at least once every seven (7) days and documented to ensure that the total
contents of the OSG is maintained within limits of the LSC (less than 10 curies total radioactivity,
excluding tritium and dissolved and entrained noble gases). The once-per-seven day sample will be
continued until the OSG has been drained.

A sample is required to determine the OSG total curie content since the primary side radioactivity
precludes using dose rate measurements to determine total curie content in the secondary side
water.

Unit 2: OSGs
The total curie content from Table A-1: (2.6E-2 — 1.8E-2) = 8.1E-3 curies for both OSGs
Each OSG: 8.1E-3/2 = 4.1E-3 curies/OSG << 10 curies limit in the LCS

Unit 3 OSGs:

The total curie content from Table A-3: (8.7E-3 — 4.1E-3) = 4.6E-3 curies for both OSGs
Each OSG: 4.6E-3/2 = 2.3E-3 curies/OSG << 10 curies limit in the LCS

14



ATTACHMENT B
AIRBORNE EFFLUENT EVALUATION FOR OSG SEGMENTATION IN NIA

FILLWVENT HOLES, DIVERS OPENING and WELDING ACTIVITIES

Airborne radioactive release is not reasonably expected to occur during cutting (fill/'vent holes
and diver opening) or welding activities since strippable coating will be applied to cut lines and
welding surfaces before these activities occur.

1. Bounding Assumptions:

Plasma torch flowrate = 10 cfm x 2.832E-2 m® /cu ft x 1 min/60 sec = 4.7E-3 m® /sec
Loose surface contamination limit of 2.5E4 dpm/100 cm?

2.22E6 dpm/microCi = 4.5E-7 microCi/dpm

Plasma cut cause airborne release from path 1 cm wide x 1 cm long each second
Loose surface contamination = ®°Co is most restrictive isotope for dose calculation
ODCM NIA Camp Mesa X/Q.= 3.9E-6 sec/m®

Estimated work duration = 800 hours (200 hours per OSG) or 33.3 days

2. %°Co Release Rate (microCifsec)
= 2.5E4 dpm/100 cm? x 1 cm x 1 cm/sec x 4.5E-7 microCi/dpm= 1.1E-4 microCi/sec

3. ®Co Concentration in air at site boundary (uCi/cc)
= 1.1E-4 microCi/sec x 4.7E-3 m® x 3.9E-6 sec/m® = 2.0E-12 microCilcc or 0.7% of MPC

e ®Co Gaseous MPC Limit = 3E-10 microCi/cc (10CFR20 App B Table Il Col 1)
+ Bounding release scenario is below regulatory limits in 10CFR20.
4. Bounding Total Curies and Site Boundary Dose Assumptions:

o Work Activity duration (diver opening and welding activities on 4 OSGs) = 33.3 days x
8.64E4 sec/day = 2.88ES6 sec

1.1E4 micoCi/sec x 2.88E6 sec x 1 CI1E6 microCi = 3.17E-4 Ci of °Co
5. Controlling Location: Camp Mesa is 480 meters from NIA
¢ Using the NIA ERWIK for Camp Mesa to estimate the dose rate mrem/hr

®Co =1.1E-4 microCifsec x 782 mrem/year per microCi/sec x 1 year/8760 hrs
= 9.8E-6 mrem/hr

9.8E-6 mrem/hr x 33.3 days x 24 hr/day = 7.8E-3 mrem
¢ 7.8E-3 mrem to the most restrictive age group from airborne ¥°Co

10CFR50 App | Organ dose limit = 15 mrem/qgtr
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ATTACHMENT B

UNDERWATER SEGMENTATION
Airborne radioactive release is not reasonably expected to occur during underwater
segmentation as any licensed material on the secondary side will be entrained in the water and
is not expected to become airborne.

1. Bounding Assumptions:
e Plasma torch causes 1 cubic meter of air to attain 100 % humidity each second
At 100 % Humidity and 104°F (40°C) air contains about 51 ml water/m® (Attachment C)
Tritium concentration (maximum blowdown concentration) = 5.1E-6 microCi/ml
ODCM NIA Camp Mesa X/Q.= 3.9E-6 sec/m®
Work duration = 84 days (21 days/OSG)

2. Tritium Release Rate (microCi/sec)
= 5.1E-6 microCi/ml x 51 ml/sec = 2.6E-4 microCi/sec

3. Tritium Concentration in air at Camp Mesa (microCi/cc)
= 2.6E-4 microCi/sec x 1 m® x 3.9E-6 sec/m® = 1.0E-9 microCi/cc or 0.5% of MPC

o Tritium Gaseous MPC Limit = 2E-7 microCi/cc (10CFR20 App B Table Il Col 1)
+ Bounding release scenario is below regulatory limits in 10CFR20.

4. Bounding Total Curies and Site Boundary Dose Assumptions:
o  Work Activity duration (on 4 OSGs) = 84 days x 8.64E4 sec = 7.26E6 sec
2.6E-4 microCi/sec x 7.26E6 sec x 1 Ci/1E6 microCi = 1.9E-3 Ci of tritium

5. E:ontrolling Location: Camp Mesa is 480 meters from NIA

¢ Using the NIA ERWiKs for Camp Mesa to estimate the dose rate mrem/hr

mrem/hr = 2.6E-4 microCi/sec x 5.46 E-3 mrem/year per microCi/sec x 1 year/8760 hrs
= 1.6E-10 mrem/hr

Bounding potential dose impact = 1.6E-10 mrem/hr x 84 days x 24 hr/day = 3.3E-7 mrem

e 3.3E-7 mrem to the total body from airborne *H for the underwater segmentation activity
TOTAL DOSE AND CURIES

e Total projected airborne curies is 1.9E-3 Ci of Tritium and 3.2E-4 Ci of ®*Co

¢ Total projected airborne dose is 3.3E-7 mrem from Tritium and 7.8E-3 mrem from ®°Co

« 10CFR50 App | Organ dose limit = 15 mrem/qtr

+ Bounding release scenario projected dose due to airborne effluents is well below
ALARA standards.
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ATTACHMENT C

‘MOISTURE PER CUBIC METRE OF AIR
AT SPECIFIC TEMPERATURE AND RELATIVE HUMIDITY

TEMP (C) GRAMS PER CUBIC METRE AT SPECIFIC RELATIVE HUMIDITY (RH)
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ATTACHMENT D
GENERAL SAMPLING PLAN

Shaw:

Will ensure adequate recirculation of OSG prior to sampling for disposal of wastewater.
Notify chemistry at 86424 1 hour prior to samples being collected.

Wherever above ground piping and hoses (wastewater transfer) are used, conduct
inspections for leakage once per shift, as a minimum.

Sample liquid content contained by berms for analysis by Station Chemistry prior to disposal.
Notify Station Chemistry if radioactive liquid is added to any tank located outside of the
OSGSF bermed area.

Station Chemistry:

SCE Chemistry will analyze OSG water samples for gamma and perform once per seven day
surveillance for unprotected tanks (OSG) total curie content during underwater segmentation
when OSG is filled with water. The sample may be obtained from the steam dome by divers
or HP. Refer to Attachment A for 10 curie calculation. Results will be entered into ACIDS.

" SCE Chemistry will analyze at least one sample of wastewater per OSG for tritium and

gamma (1 liter) prior to drain down and analyze it to RETS levels. The sample may be
obtained from the steam dome by divers or HP. Sample results will be entered into ACIDS

Prior to disposal, the wastewater from each OSG will be sampled and analyzed by SCE
chemistry for NPDES requirements.

Representative sampling and analysis of ODCM-credited release point will be performed in
accordance with all existing Station procedures to comply with the requirements of the
NPDES permits and the ODCM.

Station Chemistry will analyze airborne samples (particulate matter and *H) in accordance
with existing Station procedures to comply with the requirements of the ODCM and to verify
that there has not been an unmonitored release.

Station Health Physics:

Perform continuous general area airborne particulate sampling with weekly sample collection
throughout the OSG segmentation process inside and outside the OSGSF

Perform HP grab samples for particulate during activities with the possibility to create
airborne activity, i.e. diver opening cutout, TBC welding.

Sample for airborne tritium once per 24 hours during underwater segmentation process
within the general area of the divers platform.

Perform continuous airborne particulate sampling with daily sample collection at the outlet of
HEPA ventilation units when in use.

Perform once per seven day surveillance for unprotected tanks total curie content
commencing within 1 day after water containing licensed material is added to the tank and
once per 7 days thereafter until tank has been drained.

o For 20,000 gallon Baker or 1200 gallon Poly tanks, measure the dose rate at 4 foot

interval at the middle of the tank side around the perimeter of tank. The dose rate at any
point should be less than 4 mrem/hr to ensure the 10 curie limit is not exceeded.
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ATTACHMENT E

Spill Mitigation

¢ During any water movement from one location to another within the North Industrial
Area, all drains will have drain covers.

o These drains should be uncovered if rain occurs. OSG drain down should not occur
when raining without Ops and Chemistry concurrence.

« The water storage tanks will be contained within berms.
o All hose connections will be bagged and taped during water movements.

o If aleak or spill occurs, follow the guidance provided in section 1.1.3.1 of the OSG
Segmentation Plan

19



ATTACHMENT F

Total Oxides Accumulated for Unit 2 and 3 QSGs
Calculated bi(b)(6)

_ Oxides brought forward to Cycle 1§ from Cycle 14 =

bl

Unit 2, E088. Cycle 15 Total Oxides Accumulated (Ibs of oxides),
| | It | Maguetite | - Ocdes | Removedby | Total Oxides | 3BOB8 Cycle
. Month - | Accuinilsted | Accumulated | Acumulatéd | Blowdown | Accumulated Total
12/31/07 000 000 000 000 000 41405
1)31/08 13.60 1877 an 0.44 L34 4161.59
2J29]08 1763 1605 1862 03 1824 417983
331108 1066 T 17.06 03 1672 41955
4/30/08 i243 17.13 19.90 0.40 19.50 4216.05
5/31/08 138 1570 1322 036 1785 23391
6/30/08 531 2.3 251 049 %0 95792
7/31/08 274 1738 039 041 1999 a9l
8/31/08 0 1536 1742 036 1746 429537
9730708 1078 1488 736 035 1691 Q31128
10/31/08 12711 1754 2035 041 19.94 4332.02
11/30/08 1161 16.02 18.59 0.37 18.21 4350.44
12/31/08 8.16 11,26 13.06 026 12.80 4363.24
13109 000 000 000 000 0.00 4363.24
28/09 37 520 604 0 591 4360.15
3/31/09 1444 1903 51 046 265 439180
4/30/09 129 1788 B 04l 2033 410,14
5/31/09 1350 1875 275 044 R 443346
630/ | 1256 1733 2011 040 19,70 45316
7731/09 1414 1951 6k 04 N8 447534
8/31/09 1428 1971 22,86 04 040 #9774
T TG 1622 1881 0% 1843 1618
10/31/08 00 00 000 000 16,18
GelSwils | 98 | We | e | 6 | 5B | &l
Wet Shudge removed = 0
4140.05



ATTACHMENT F Total Oxides Accumulated for Unit 2 and 3 0SGs
Calculated by(h)(6)
Unit 2, E089. Cycle 15 Total Oxides Accumulated (Ibs of oxides).
- S e L i omides ) L
| Do |, Maguetite |- Omides - | Resovedby | Total Oxides | 2E086 Cycle

‘Month | Accumulated: | Atcumulated | Acumulated | DBlowdown | Accumulated | Yotal
12/31/07 0.00 0.00 0.00 0.00 0.00 4113.25
i/31/08 1360 18.77 2.1 0.44 21,34 4134.59
2/29/08 1163 16.05 1862 0.37 18.2¢ 4152.83
3/31/08 10.66 HAH 17.06 (.34 16.72 4169.55
4/30/08 1243 17.13 1990 0.40 19.50 4189.05
5/31/08 11.38 15.70 1822 0.36 1785 4206.91
6)30/08 15.31 .13 251 049 24.02 423092
7)31/08 12.74 17.58 2039 041 19.99 425091
8/31/08 1113 15.36 17.82 0.36 1746 426837
9/30/08 10.78 14.88 1726 0.35 16.91 4285.28
10/31/08 127 17.54 20.35 0.41 19.94 4305.22
13008 | 1161 16.02 1859 037 18.21 432344
12/3108 8.16 11.26 13.06 0.26 1280 4336.24
1/31/08 0.00 0.00 0.00 . 0.00 0.00 4336.24
2;28/09 3T 5.20 6.04 0.12 591 434215
3/31/09 14.44 19.93 23.12 0.46 2063 4364.80
4/30/09 1296 17.88 2075 - 04l 20.33 4385.14
5/31/09 13.59 18.75 2L75 0.4 21,32 4406.46
6/30/09 12,56 17.33 2011 0.40 19.70 426,16
7/31/09 414 19.51 22.64 045 22.18 4448.34
8/31/09 14.98 19.71 2286 046 240 4470.74
9/30/09 117§ 16.22 1881 0.38 18.43 4489.18
10/31/09 0.00 0.00 0.00 0.00 4489.18

Opcelototals | 23963 | 33089 38360 T8 | a9 | 448918

Wet Stucge removed = 0
Oxides brought forward to Cycle 15 from Cycle 14 = 4113.2
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ATTACHMENT F Total Oxides Accumulated for Unit 2 and 3 05Gs
Calculated by[l(b)(s)
Unit 3, E088. Cycle 15 Total Omdes Accumulated (lbs of omdes)
. - Ofides.
_ Iion ngnetxte Omdes 1 Remwed by Totnl Oxides 35088 Cycle
Month | Accumnluted | Accumulated | Acomulated | Blogdown | Accimilated |  Total
12/31/08 10.53 14.33 16.86 0.34 16.52 3438.69
1/31/09 12.60 17.39 2017 0.40 19.77 3458.46
2/28/09 8.87 12.2¢ 1420 0.28 13.92 3472.37
3/31709 1110 15.32 1 0.36 1741 3489.78
4/30/09 9.84 13.38 15.75 0.32 15.44 3505.22
5/31/09 10.53 14.33 16.86 0.34 16.52 352174
6/30/09 10.36 14.30 16.58 0.33 16.25 3537.99
7/31/09 1021 1409 1634 033 16.02 355401
8/31109 i0.21 14.0 16.34 033 16.02 357003
9/30/09 10.30 14.2% 16.49 0.33 16.16 3586.19
10/31/09 1L.16 15.40 17.86 0.36 1751 3603.69
11/30/09 10.18 14.05 16.30 0.33 1597 3619.66
12/31/09 1154 15.93 1847 0.37 18.10 3631.77
1/31/10 10,30 14.21 16.49 0.33 16.16 3653.93
2/28/10 10.55 14.61 1695 0.34 i6.61 3670.54
313110 6.33 8.7 10.17 0.20 9.96 3680.50
4{30/10 8.46 11.68 13.55 0.27 i3.28 3693.78
5/31/10 1094 15.10 1731 0.35 in16 3710.94
6/30/10 9.25 1277 1481 0.30 14.51 372545
7/31/10 974 13.44 1559 0.1 15.28 3740.73
8/31/10 10.67 14.72 17.08 0.34 16.74 375747
9/30/10 9.4 1275 1479 0.30 1430 31197
10/31/10 217 3.00 3.48 0.07 343 537
Cycle 15 totels |~ 225.15 - 310.70 35041 721 35320 377537
Wet Sludge removed = 0
Oxides brought forward to Cycle 15 from Cycle 14 = 3017



ATTACHMENT F Total Oxides Accurnulated for Unit2 and 3 0SGs
Calculated byj(b)(6)
Unit 3, EQ89, Cycle 15 Total Omdes Accumulated (tbs of o:-ndes)
N COxides ]
Iron Magneute ) Oxxdes Removed by | Totvj Oxides | 3E089 Cycle

. Month | Accumulsted | Accumulated | Acuminfated | Blowdown | Accumulated Total
12/31/08 10.53 16,53 16.86 0.3¢ 16.52 3420.50
1/31/08 12,60 17.36 017 0.40 19.77 3440.27
2/28/09 8.87 12.24 14.20 0.28 13.92 3454.18
3/31/09 1116 15.32 1777 0.36 17.4 3471.59
4/30/09 9.84 13.58 1575 032 15.44 3487.03
5/31/09 1053 14.53 16.86 .34 16.52 3503.95
6/30/09 10.36 14.30 1698 0.33 16.25 3519.80
7/31/09 10.21 14.09 16.34 0.33 16.02 3535.82
8/31/09 10.21 14.09 16.34 0.33 16.02 3551.84
9/30/09 10.30 42 16.49 0.33 16.16 3568.00
10/31/09 11.16 1540 17.86 0.36 17.51 3585.50
11/30/09 10.18 14.05 16.30 0.33 15.97 3601.47
12/31/09 11.54 1593 18.47 0.37 18.10 3619.58
1/31/10 10.30 1421 16.49 033 16.16 3635.74
2/28/10 10.5¢ 1461 1693 0.34 16.61 3652.35
3131710 6.33 8.76 10.17 0.20 9.96 3662.31
4/30/10 8.46 11.68 13.5% 021 13.28 3675.59
5/31/10 10.94 15.10 1731 0.35 17.16 3692.75
6/30/10 9.28 1277 1481 0.30 1451 3707.26
7/31/10 974 13.44 1559 0.31 15.28 3722.54
8/3t/10 1067 14.72 17.08 0.3 16.74 3739.28
9/30/:0 9.24 1275 1479 0.30 14.50 3737.04
10/31/10 217 3.00 3.8 0.07 34l 3742.69

Tycle 15 otls | 22515 31070 36041 T2 | 3820 374069

Wet Sludge removed = 0
Oxides broaght forward to Cycle 15 from Cycle 14 = 3403.98
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EVALUATION CHECKLIST

1. Description of change including document number.

This evaluation applies to San Onofre Nuclear Generating Station Units 2 & 3, Steam Generator
Replacement Project, OSG Segmentation Plan to segment the OSG and properly dispose of the
resulting wastewater and solid waste in accordance with applicable requirements and regulations.
2. Does this change adversely affect the method of deriving monitor setpoints?

Response NO, there are no changes to any method to derive monitor setpoints and effluent
radiation monitors will continue to be used to ensure compliance with all regulatory requirements.
3. Does this change adversely affect the isotopic concentration limits on liquid effluents conforming
to 10CFR20 Appendix B, Table Il, Column 2?

Response NO, there are no changes to isotopic concentration limits on liquid effluents.

4. Does this change adversely affect the annual or quarterly dose limits on liquid effluents?

Response NO, there will be no significant increase in radioactive liquid releases as a result of the
planned activities.”

5. Does this change modify the frequency requirement to calculate dose or to generate the 31 day
dose projection?

Response NO, doses due to radioactive effluents from SONGS will continue to be calculated and
the 31 day dose projection will continue to be performed at the current frequency

6. Does this change adversely affect the dose rate limits associated with the isotopic concentration
limitations on gaseous effluents conforming to 10CFR20 Appendix B, Table i, Column 1?
Response NO, there are no changes to the dose rate limits associated with the isotopic
concentration limitations on gaseous effluents.

7. Does this change adversely affect the annual or quarterly dose limits on gaseous effluents?
Response NO, there are no changes to the annual or quarterly dose limits on gaseous effluents

8. Does this change adversely affect the annual or quarterly dose limits from 1-131, 1-133, tritium,
and all radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents?
Response NO, there are no changes to the*annual or quarterly dose limits from 1-131, 1-133, and all
radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents. There will

be no significant increase in radioactive gaseous releases, including tritium, as a result of the
planned activities.”
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9. Does this change adversely affect the annual total dose limits conforming to 40CFR1907?
Response NO, there are no changes to the annual total dose limits conforming to 40CFR190.

10. Does this change conflict with the requirements of;
(a) NUREG 01337

Response NO, there is no conflict with the requirements NUREG 0133. The effluent control
program will continue to be implemented and all regulatory requirements will continue to be met.

(b) IE Bulletin 80-107?
Response NO, there is no conflict with the requirements |IE Bulletin 80-10

11. Does this change adversely affect the Effluent program such that resultant doses or Curies will
no longer be ALARA?

Response NO, this change does not adversely affect the Effluent program such that resultant doses
or Curies will no longer be ALARA. Radioactive liquid and gaseous effluents resulting from these
work activities are not projected to increase significantly and will have little or no impact on resultant
doses to a member of the public.

12. Does this change adversely affect the ODCM instrumentation's reliability or functiona! capability,
including surveillance tests and component design?

Response NO, this change does not adversely affect the ODCM instrumentation's reliability or
functional capability, including surveillance tests and component design.

13. Does this change adversely affect the monitoring, sampling, or analysis methodology or
frequencies of liquid or gaseous effluent as detailed in the ODCM?

Response NO, there are no changes to the monitoring, sampling, or analysis methodology or
frequencies of liquid or gaseous effluent as detailed in the ODCM. Radioactive liquid and gaseous
releases resulting from these work activities will be performed in accordance with all of the existing
requirements of the ODCM.

14. Does this change adversely affect the functional capability of the gaseous or liquid radwaste
effluent treatment system?

Response NO, this change does not adversely affect the functional capability of the gaseous or
liquid radwaste effluent treatment system.

15. Does this change adversely affect or conflict with the guidance given in Reg. Guide 1.21?
Response NO, this change does not adversely affect or conflict with the guidance given in Reg.
Guide 1.21. SCE will continue to monitor, control, and report radioactive releases in accordance
with Reg Guide 1.21.

16. Does this change adversely affect any regulatory direction or guidance in the ODCM not
specifically mentioned above?

Response NO, this change does not adversely affect any regulatory direction or guidance in the
ODCM not specifically mentioned above.
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CONCLUSION:
Dose and Curies

The segmentation of the CSGs from Units 2 and 3 is not expected to result in a release of airborne
radioactive material, including particulate matter and tritium, due to contamination control measures
taken. Similarly, wastewater releases from these work activities is not expected to contain licensed
material. Using the highest sample resuft for steam generator blowdown during the six months
preceding the cycle 16 outages, 2.8E-3 curies of 3H could be released with an associated dose to a
member of the public of 1.8E-6 mRem.

Direct dose calculations and actions to mitigate the direct dose to a member of the public due to
radiation exposure during OSG segmentation activities are found in Reference 4. A constant or
average dose rate of 10 microR/hr at the west seawall (cccupancy factor of 300 hrs) is required in
order to meet the stations ALARA goal of 4 mrem per year as required in SO123-V11-20.16. HP will
also control access to the areas, particularly during removal of the steam dome and installation of
the shielding cap for shipment. Direct dose to the public at the beach will be measured using TLDs
55 and 56 and will be accounted for in the Annual Radioactive Effluent Release Report.

In the event that a steam generator tube containing residual RCS is nicked during segmentation, a
conservative estimate of the.maximum amounts of licensed material that could be released during
the proposed work activities are:

¢ 1.8E-3 Ci of gaseous Uitium and 3.2E-4 Ci of gaseous **Co with a total organ dose of
7.8E-3 mrem

» Estimated maximum liquid curies released of 3.5E-2 curies with 4.5 E-2 mrem total body and
3.8 E-1 mrem organ (GI-LLI)

Ground water - The multiple spill prevention and containment measures described provides
reasonable assurance that waste water being collected in any of the equipment or that comes into
contact with the sealed surface cannot credibly reach the subsurface soil or ground water. In the
unlikely event that a spill or leak of water occurs, administrative measures such as the WIPR
(Attachment A of work package 25221-003-MOP-0057-0001-000) have been implemented to ensure
that the voluntary communication requirements of the industry Ground Water Protection Initiative are
met.

SCE will continue to meet all regulatory requirements for the control and release of liquids and
gaseous discharges from the site that might occur during the OSG segmentation process to dispose
of the OSGs. Any resultant releases of wastewater and airborne material are projected to be
incremental and well below the regulations and will be reported in the Annual Radicactive Effluent
Release Report. There will be no significant dose to a member of the public due to the proposed
work activities.

(b)(6) ,
Performed By Date: 20 May, 2011

b)(6
Peer Reviewed By( X6) Date: 20 May, 2011
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Change Notice D0044657 Page 3 of 4
San Onofre 2&3 FSAR

Updated
SOLID WASTE MANAGEMENT SYSTEM

Codes and standards applicable to the solid waste management system are listed in Appendix
3.2A.

Collection, transfer, packaging, and storage of radioactive wastes will be performed so as to
maintain any potential radiation exposure to plant personnel to as low as is reasonably achievable
(ALARA) levels, consistent with the recommendations of Regulatory Guide 8.8 and within the
dose limits of 10CFR20. Some of the design features incorporated to maintain ALARA criteria
include remotely actuated flushing, quick disconnect, equipment layout permitting the shielding
of components containing radioactive materials, and use of shiclded casks where necessary.
Packaging and transport of radioactive wastes will be in conformance with 10CFR71,
49CFR170-178 and applicable burial site licensing conditions. Collection, solidification
packaging, and storage of radioactive wastes will be performed in conformance with 10CFR50.
Laundry is normally cleaned by a licensed offsite processor and returned after it is laundered,
however, it may be cleaned on site at the 68' laundry facility if desired. Decontamination of
waste material (metals) is normally performed at either Unit 1 A40/42 buildings, U2/3 37' RW
Room 335B, or SYF Decontamination Shop. Storage of radioactive wastes will normally be
performed at the Multi-Purpose Handling Facility (MPHF) located at the SYF.

The North Industrial Area or Unit 1 Industrial Area is used from time to time for temporary
staging of large contaminated equipment from Units 2 and 3 as it is decontaminated or
prepared for shipment to an off-site facility for treatment and/or disposal. Examples of
the types of equipment that could be temporarily staged in the Unit 1 industrial Area
include the original steam generators and the reactor vessel heads. Appropriate
contamination control, spill prevention, and effluent control measures are developed and
implemented to prevent unplanned, unmonitored releases of radioactive liquids andfor
radioactive airborne material during temporary storage, freatment, and packaging
activities of the contaminated equipment.

The original steam generators from Units 2 and 3 were moved Into temporary structures
in the Unit 1 Industrial Area following the steam generator replacement activities during
the cycle 16 refueling outages (2009 and 2010). The temporary structures are the Original
Steam Generator Segmentation Facility (OSGSF), the Replacemeant Steam Generator
Storage Facility (RSGSF), and the Decontamination Fagility. These temporary structures
were erected to provide an enclosed space protected from the weather for pre-installation
preparation of the replacement steam generators and for on-site segmentation and
shipping preparation of the original steam generators.

All of these facilities are metal frame/fabric covered structures. Each structure provides
for a completely enclosed space, has a watertight covering, and protects from the marine
air environment. Each facility has foundations and floors suitable for the intended
occupancy. Doors, as appropriate, are inciuded for ingress and egress of large
components. The facilities contain sufficient power, lighting, ventilation, furniture, and
other services required to support the work activities planned. Shielding is provided to
maintain doses to members of the public ALARA. These features, radiological protection
controls for work activities, and effluent control measures are designed to ensure that
there are no unmenitored releases of radioactive effluents and no spilis to the
environment. Once the original steam generators have been prepared to meet all

11.4-2



San Onofie 283 FSAR Change Notice D0044657 Page 4 of 4

Updated
SOLID WASTE MANAGEMENT SYSTEM

applicable DOT and NRC shipping requirements, they are transported to an appropriate
disposal facility.

11.4.2 SYSTEM DESCRIPTION
11.4.2.1 General Description
The solid waste management system is subdivided into three categories:
X Wet/Liquid waste(s) and spent resin disposal
X Dry waste disposal
X Filter handling ;md disposal
~ Plant layout drawings illustrating the packaging, storage, and shipping areas of the site are
presented in figures 11.4-1 and 11.4-2. The expected nuclide activity of the liquid waste and

spent resin inputs to the SWMS are presented in section 11.2.2.1.4.

Tables 11.4-1 and 11.4-2 list the expected volumes of wastes to be processed on an annual basis,

their physical forms, their radioactive nuclide activity, and the bases for volume estimates
provided.

114-3



o Change Notice D0044659 Page 1 of 4
UFSAR/UFHA/DSAR CHANGE REQUEST

Page _1 of _4

A. |DENTIFICATION

: Change Notice No.: D0044659

Unit 1 {Unlque [D from SCASE)

Title: _DSAR Faclity Descriplion " Date Prepared: 1/21/2011

Document Affected: DSAR Section/Rev. No.; 1.3 o /
Q) 1Ee

Orig. Organization; DEOISGRP Originalorq

Originating Design Documeni(s) or Other: Order 8001756684 NECP 800074957 ASC D0044582

Operating License/TS affected? E] No D Yes  Section:

Status of Change [ ] Final [X] Pending implementation/approval of NECP 800074957

ASC D0044682
B. DESCRIPTION

Describe Why Changs is Necassary (Attach additional pages as required):
Changes to DSAR Section 1.3 sre made to describe temporary facilities added in the Unit 1 North Industrial Area
for temporary staging of large contaminated equipment from Unils 2 and 3 as it js decontaminated or prepared for
shipment to an off-site facility for treatment and/cr disposal.

Summary of Change (Attach additional pages and/or marked up pages as required): ' l
See attached changes.

‘C. Prior NRC approval consideration per 10CFR50.59 [15])

10 CFR50.59 [C] NA document justification [ X] Reference _800074957-0020
Screen ar Evatuation ' NECP Operation

[7 10 CFR 50.59 Review Required ____ ' |
Notification Number

Justity Why 10 CFR 50.59 Screen or Evaluation is NIA {Attach addltional pages as requirad): |

D. SITE PROGRAM/PROCEDURE IMPACT (stand-alone changes only)

No D Yes  Notification Number

LY{123) 2 Rewr 2 G/1D [REFERENCE: SC123-8X%-5.2]



: Change Notice 00044659 Page 2 of 4
UFSAR/UFHA/DSAR CHANGE REQUEST :
(Continued) Page 2_of _4

€ TECHNICAL REVIEW:

An oplional technical review may be requested by the Originator, Section Owner, or Section Owner
Supervisor. Ne qualifications are required to perform this review which Is based upon technical expertise.
. d By" blank if not usad.) Fa é

(b)(6) -
{See
Case
20074)
Reviewed By Date Reviewed By Date Reviewed By Date

F. APPROVED BY:

The foliowing Qriginater signature (electronic signature in SAP) requires T48811. '
(b)6) w4

See Case 20074) Qualifications Verified By A
L Qrigimdtar Date Initials/Date
. The foltowing Section Owner signature {electronic signature in SAP) requires 1) 749912, 2) T49911 and PQS
2638585, or 3) PQS 233773 (applicable to UFSAR Chapter 17 changas only).
I b)(6) | o
(b)6) See Case 20074) Qualifications Verified By /?/Y w
|-Bection Owrfer Date Initials/Dale

The following Section Owner Supervisor signature (electronic signature in SAP) requires 1) T49912,
2) T49911 and PQS 263855, ar 3) PQS 233773 (applicable to UFSAR Chapter 17 changes only}.

[()(6) _Isee case 20074) Qualtfications Verified By Fxé
L3actian Owrrer Supervisor Date Initiais/Date o

The following UFSAR Program Manager or designee signature (electronic signature in SAP) requires
1) T49912 or 2) T49911 and PQS 263855.

b)(6 ’
(b)) See Case 20074) Qualifications Verified By F £ &
FSAR Program Manager Date Initizls/Date e

The folloWing NRA signaturs {electronic signature in SAP) [Manager, Plant Licensing or designee} requires
1) T42912 or 2) T49911 and PQS 263855.

|(b)(6) See Case 20074) Quslifications Verified By f ¥ 7-"‘.'.,
erformed By Date Initials/Date

G. FORWARD TO CDM-SONGS

L{123)2Rev2 6HO [REFERENCE: SO123-XXX-52]



Change Notice D0044659 Page 3 of 4

San Onofre Unit { DSAR
" INTRODUCTION

this formation is adequate to support the structural loads. The site enjoys favorable
meteorological conditions, except for relatively few occasions, with daily land and sea breezes,

Investigations in meteorology, oceanography, and environmental monitoring have been
conducted to verify the environmental characteristics of the site.

1.3 FACILITY DESCRIPTION

Three nuclear generating units and supporting facilities are located on the SONGS site. Figure
2-1 shows the original layout of the SONGS Site Plan. SONGS 1 was comprised of a
Westinghouse three-loop, 450 MWe Nuclear Steam Supply System (NSSS) and
tutbine~generator. All spent fuel has been removed from the reactor and transferred to the ISFSL

The major structures on the SONGS 1 portion of the site were the: Containment Sphere Turbine
Building, Fuel Storage Facility, Reactor Auxiliary Building, and the Intake and Discharge
Structure. These structures and their foundations have been removed or abandoned as described
in Facility Description sections.lThe decommissioned general arrangement is shown on drawing

40028.
Imx-»u'f' 7cam I\'L.X't/ l\aj-?_ .
1.4 REGULATORY HISTORY & MAJOR PROJECTS

SONGS 1 operation was authorized by a Provisional Operating License issued on March 27,
1967, by the NRC's predecessor, the Atomic Energy Conumission (AEC). Initial criticality was
achieved on June 14, 1967, and SONGS 1 began commercial operation on January 1, 1968. The
Environmental Report and the Final Environmental Statement (FES) were issued in accordance

with applicable regulations implementing the requirements of the National Environmental Policy
Act of 1969,

Ou July 28, 1970, following two extensions to the Provisional Operating License, SCE submitted
an application to convert the Provisional Operating License to a Full-Term Operating License
{ETOL or simply the "Operating License"). In connection with this application, SCE provided,
in February, 1986, and August, 1991, updated information relevant to the findings and
conclusiops contained in the FES. Based on the updated information, the NRC issued an
Environmental Assessment in September, 1991, which updated the FES. This was followed by
issuance of the Facility Operating License (OL) on September 26, 1991. The license authorized .

SONGS 1 operation until March 2, 2004, 40 years after the date of issuance of the Construction
Permit.

The long delay (from July, 1970, to September, 1991) in issuing the OL was caused by the NRC
(and AEC) re-evaluation of the SONGS 1 design in light of industry operating experience and
the updated design standards which were established afier the plant was constructed. SONGS 1

operated under a Provisional Operating License since March 27, 1967, as authorized by 10 CFR
2.109, until the OL was issued.

SONGS 1 was permanently shut down on November 39, 1992, at the end of Fuel Cycle No. 11.
On April 2, 1992, SCE submitted an application to the NRC to modify the OL to an Operating
(Possession Onty) License (POL). The NRC issued the license amendment on October 23, 1992.
The POL became effective on March 9, 1993, after SCE provided certification that operation of

1-3 Amended: Jurte 2010
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The North Industrial Area or Unit 1 Industrial Area is used from time to time for
temporary staging of large contaminated equipment from Units 2 and 3 as it is
decontaminated or prepared for shipment to an off-site facility for treatment and/or
disposal. Examples of the types of equipment that could be temporarily staged in
the Unit 1 Industrial Area inc¢lude the original steam generators and the reactor
vessel heads. All these activities are not associated with the Unit 1 Decommissioning.
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10  INTRODUCTION

This document providss the Steam Generator {SG) Degradation Assesamsnt (DA) for SONGS Units 2
and 3 in satisfaction of the requirements of NE| §7-06 (Reference [1]) and sub Her guldelines, most
notabiy the EPRI PWR SG Examination Guidelines {(Reference [2]) and the EPRI 8G Tube Integrity
Assessment Guidelines (Reference {3}). This DA Is for the first inservice examinalion of the SONGS
Units 2 SGs, that began January10, 2012, and for the U3 primary-to-secondary leak outage that began
Januery 31, 2012, Itis also for the 3C17 outage, based on updating needs, A key purpose of this

‘assessment/inspecton is to Identify potenfial areas of the 1ube which may be subject to degradation.” ™ -

The assessment Is used to document the baals for the Inspection scope and Identify the examination
techniques to be usad.

" This document supersedes AREVA document 51-8168796-000 "SONGS 2C17 Steamn Generator

Degradation Assessment’. This document Is being written during the 2C17 refueling outage, which is
the first ptanned inspaction of the Unlt 2 replacement steam generators, as well as durng the
simultaneous Unit 3 primary-to-secondary leak outage that bagan January 31, 2012,

On January 31, 2012, SONGS Unit 3 shut down for primary-to-sacandaty (eakage of 80 galions per day
{gpd), with an increasing trend.

EPRI Steam Generator Inspection Guideilnes Ref. {2] require a Dagradation Assessment be prepared
prior to G Inspection. This document is being generated to Incorporate experiance during the 2C17
planned Inspection and addreas the unplanned Unlt 3 inspection. SONGS Unit 3 operated 336 days
with newly-instafied replacemenl steam generators.

2.0 SGDESIGN DESCRIPTION

(b)4)
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Table 2«1 G Design Highllghts

Number of SGs per unlt

2

Tube material

SB-163 (Inconel 690 TT) |

‘Rows 1-13 are stress-

relieved
Number of tubes par 8G 9727
Tube nominal outside diameter 10,760 In.
Tube nominal wall thickness 0.043 In.
Pitch - 1.00 in. :
Layout of tubes Equilateral {dangular array
Tube Suppart Plates Seven trefoll broached

plates, 40§ faritic stainless
stesl

Tube Support Plate Thickness

1.38"

Anti Vibration Bars

Six sets (AV1 - AV12), 405
Stainless Stsel

AVB dimensions

(b)(4)

Tubesheet Materlal

Nate: Unit 3 materlal re~certified due
to heat additlon during repalr of
Dlvider Plate-to-Channelhead weld,

Tubsshaet hominal thickness

Low alloy steel
Unit 2 (SA-508 Gr3 Class 2)
Unlt 3: (SA-508 Gr3 Class 1)

(b)(4)
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Figure 2-1 SONGS 2 & .2 RSG General Arrangment Drawing
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Figure 2-2 SONGS 2 & 3 RSG AVB Layout

Figure 2-3 SONGS 2 & 3 RSG TSP Layout
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Flgure 2-4: SQNGS-243 AVE Retalner Bar General Arrangement {overhead view)
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Figure 2-5 SdNGs 2 & 3 Tube-to-Tubeshset Installation
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3.0

PERFORMANCE CRITERIA

The steam generator is designed and fabricated in accordance with Section HI of the American
Socisty of Mechanical Engineers (ASME) Code as a Class 1 pressure vessel with the following
safety-related functions: 1) to maintain the integrity of the reactor coolant pressure boundary, 2)
to support the capability to shutdown the reactor and maintain It in a safe shutdown condition,
and 3) to support the capability to prevent and mitigate the consequences of accidents that
could result In potentlal off slie exposure comparable to 10 CFR 50.67.

To support these functions, the steam generator must be designed to facilitate_in-service..
inspection of its primary and secondary side components, Inspection of the primary side is
required by Section XI of the ASME Code and Title 10 of the Cade of Federal Regulations
(CFR), Part 50.55a. These inspection requiremsnts are further detalled In the plant Technical

- Specification, and NEI 97-06 Reference [1] along with supporting EPRI documents identified In

References [2] and [3] (SG Examination Guidelines and Integrity Assessment Guidelines,
respectively). The secondary side, non-pressura retaining components are not subject to the
ASME Code and 10CFR Inspection reguirements per-se, but are subject to other examination
requirements per the guidance of References [1] and [2]. SONGS Plant Technical
Specifications (Refersnce [15]) define steam generator performance criteria In terms of
structural and leakage integrity as follows:

« 3G tube integrity shall be maintained by meeting the performance criteria for tube
structural Integrity, accident induced ieakage, and operational leakage.

s Struct ntegrity Performance Criterion: “Alf inservice steam generator tubes shall
retain structural integrity over the full range of normal operating conditions (including
startup, operation in the power range, hot standby, and cool down and all anticipated
transients included in the design specification) and design basis accldents. This
includes retaining a safety factor of 3.0 against burst under normal steady state full
power operation primary-to-secondary pressure diffarential and a safety factor of 1.4
against burst applied to the design basis accident primary-to-secondary pressure
differentials. Apart from the above requiraments, additional loading conditions
associated with the design basis accldents, or combination of accidents In accordance
with the design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the assassment of tube
integrity, those |oads that do significantly affect burst or collapse shall be determined and
assessed in combination with the loads due to pressure with a safety factor of 1.2 on the
combined primary leads and 1.0 on axial secondary loads."

« Acoident Induced [.eakags Performance Criterion: The primary to secondary accldent
induced leakage rate for any design basis accident, other than a steam generator tube
rupture, shall not exceed the leakage rate assumed in the accident analysis in terms of
total leakage rate for all steam generators and leakage rats for an indlvidual steam

generator. Leakage is not to exceed 0.5 gpm per steam generator and 1 gpm through
both steam generators.

+ Operational Leakage Performance Criterion. The operational leakage performance
criterion is specified in SONGS LCO 3.4.13 "RCS Operational Leakage" which states
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4.0

that RCS aperational leakage shall be limited to 160 gallons per day primary to
seccndary leakage through any one steam generator.

DEGRADATION MECHANISMS

Steam generator tube degradation, in general, results from mechanical and cotrosion related

- procésses, Degradation mechianisms are classified as sxisting ar potential: Existing™ "~

degradation mechanisms are indications of degradation previously and/or currently observed in
a SG. Potential degradation mechanisms are indlcations of degradation that have not been
discovered in prior ingpections in the SGs, but are judged to have a potential to occur in the
current Inspection perlod based on industry experience and/or laboratory data. Al tubing
locations assoclated with exisfing or potential degradation mechanisms must bie inspected
during each technical specification inspection period.

According to Referance {3], an assessment of existing and potential degradation mechanisms
should consider, but not be limited to, other plant experiences of similar design, material
susceptibility, operating temperatures and pressures, residual stresses resuiting from fabrication
processes (bending or expansion), and secondary side water chemistry.

Foliowing fabrication, there were no confirmed forelgn objects and no plugged tubes in any of
the SONGS steam generators. The SONGS 8Gs have nho existing {ube corrosion and no
associated relevant chemistry excursions or infrusions, Due to the design improvements of the
SONGS repiacement SGs, only degradation from wear mechanisms are expected, Table 4-1
summarizes axisting tube degradation mechanisms for ongoing inspections and the first
Technlcal Spscification inspection interval (144 EFPM following first 1S1).
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Table 4-1. SONGS Degradation Mechanisms
Degradation Location Classlfication
| Retainer Bars Existing

AVB. .  Existing . .

Unit 2 Wear TSP Existing
Tube-to-tube interaction | Potential
Foreign Object Existing
Retalner Bars Existing
AVB Existing

Unit 3 Woear TSP Existing
Tube-to-tube interaction | Existing
Foreign Object - Potential

‘
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4.1

4.1.1

Existing and Potential Degradation Mechanisms

Sinca the 2C17 inspection began, tubing wear has been Identifled at AVBs, TSPs, Retainer
Bars and at foreign objects, These mechanisms are now classified as existing. Tube-to-tube
wear as seen in Unit 3 has not been identified in Unit 2. Tube-to-tube wear in Unit 2 is classifled
as a potential degradation mechanism.

The inspection for the Unit 3 primary-to-secondary leak outage has begun. Thus far, wear at
AVBs, TSPs and from tube-to-tube interaction have been identified. Thus, AVB wear, TSP wear
and tube-ta-tube interaction wear are classifled as existing in Unit 3. Forelgn object wear has
not been detected in Unit 3 and remains a potential degradation mechanism for Unit 3.

Tube Support Wear (TSPs, AVBs and Retainer Bars)

Tube support wear is considerad a mechanically-related degradation mechanism and
occurs at the contact points between the tube OD and the tube suppaort structure (TSP,
Retainer Bar or AVB)., Wear typically Is the resuit of thermal-hydraulic action in the stearn

generator causing refative motion between the tube and its support with a resultant tube wall
loss.

The bobbin coil technique is fully qualified for the detectlon and sizing of wear at TSP, AVB,
and Retainer Bars. A 100% inspection wiil be performed in 2C17, the Unit 3 primary-to-

secondary leak outage, and 3C17. Thus all potential locations will be examined, and scope
expansion is not applicable.

Wear at TSPé has been identified In Unit 2 ranging from 6%TWD to 20% TWD as measurad
by bobbin.

Wear at AVBs has been identified in Unit 2 ranging from 4% TWD to 35% TWD as
measured by bobbin.

Wear at Retainer Bar locations has been identified In Unit 2, up to 90% TWD as measured
by +Point™. The 90% TWO indication will require in situ pressure testing,
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4.1.2

413

.Jh
r

421

Forelgn Object Wear

Forelgn object wear results from relative motion between the tube and the loose part with
the net effect of a reduced wall thickness. The probability of forsign object wear at SONGS-
2 and 3 Is minimal due to SONGS's foreign material exclusion (FME) controls and the steam
generator's foreign object trapping feature. In particular, SONGS replacement steam
generators feedwater ring spray. nozzles.exit holes-are.0,24". diameter. - This-significantly - -
fimits the slze of a foreign object that could trave! beyond the feedring. This arrangement is
capable of frapping very small objects and preventing them from reaching the tube bundle.
These systems are designed to praclude foreign objects from entering the tube bundie;
however, thay do not preclude damage from pre-existing foreign objects inadvertently

remaining in the steam generator or forelgn objects small enough to pass through the
trapping system.

Two indications In adjacent tubes, of wear dus to foreign object(s), have been detected in
Unit 2. These are on the top of the 4™ hot leg TSP (4" counted by starting at the hot leg
tubesheet). The depths are 10% and 16% TWD as measured by +Paint™,

Tube-to-tube Wear

Inspections during the Unit 3 primary-to-secondary leak outage have Identified tube-to-tube wear in the u-
bend region of both SG 88 and 83. Pending further confirmation, svidence indicates that tube-to-tube
wear resulted In the SG 88 tube lesak that resultad in the Unit 3 shutdown,

Manufacturing Related Conditions

Tube manufacturing related conditions typlcally result from tube mili and/or tube installation
processes These conditions typically do not resulf in tube degradation; however, the conditions
are detectabie using eddy current examination techniques and need to be addressed; sxamples
include permeability variations, manufacturing bumish marks, and dings. During the SONGS-2
and'3 pre-service (baseline) inspection (PSI), these conditions were detected during the bobbin
probe examination and special Interest examinations for indication confirmation and
characterization,

Ding (DNG) and Dent (DNT)

Dings typically manifest themsslves as a local reduction (plastic deformation) in the tube
wall caused by the handling and Instailation of the tube. Whije the ding itself does not
constitute degradation, dings can become an initiation site for stress-related corrosion and
cracking. Dings can also mask true degradation. Typically, when a tube is “dinged’ the
tube 1D experiences a tensile stress while the OD surface experiences a compressive
stress. Due to tube material's efasticity, the tube springs back putting the ID surface in
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422

4,23

4.2.4

compression and the OO in tension. During the PSI all of these indications at all locations
were reported as Dings. During the 2C17, U3 primary-to-secondary leak outage and 3C17

examinations all of these locations at tube suppott locations w!ll be raported as Dents
(ONT).

During the P8I, nearly the entire DNG popuilation as reported by bobbin was less than 1 volt,
where twice this voltage (2 volts) Is typically the bobbin probe iridustry reporting threshold

for dings. A sampie of the |arger voltage dings was subsequently examined with a +Paint™
probe. .No. Indications.of degradation. wera.reported with.the +Roint™_probe.. .._._._.
Reporting of DNG and DNT indications during the 2C17, Unit 3 primary-tc-secondary leak
outage and 3C17 will utillze a 1 volt reporting criteria.

Manufacturlng'Burnlsh Mark (MBM)

Manufacturing Burnish Marks typically result from light buffing during tube manufacture for
removal of small biemishes on the tube's OD surface. Most MBM's are located in the
freespan regions and typically have no Impact on tube integrity. Larger magnitude MBMs do
have the potential to mask other signals bf true degradation. The two MBMs detected

during the SONGS-2 PS! are small in voltage (0.32 and 0.22V) and are not expeacted to
mask ather indications. Each MBM was subsequently examined with the +Point™ probe for

confirmation and characterization, No MBMs were identified durmg the Unit 3 baseline
inspection.

Geomefric Distortion (GM D)

During the Unit 2 PSY, a total of 50 GMD indications were identified (18 in SG 88 and 31 in
SG-88). During the Unit 3 PSI, a total of eight GMD Indications were identified (threa In SG
88 and five in 8G 89). Ali of these indications were detectad during the +Point™ inspections
of the tubesheet. The GMD indications are a resuit of the lift-off response caused by slight
changes in the tube geomeiry in the expanded region of the tubesheet,

Bulge (BLG)

During the Unit 2 PSI, one BLG was recorded at B01 +1.15 in SG 89. This location was
examined with +Paint™, The +Pecint™ inspection showed no {ube degradation.

During the Unit 3 PS8, ten BLG indications were recarded in SG 88 and three BLG
indications were identified in SG 89, All lacations were subsequently inspected with
+Point™. The +Point™ inspectlon showed no tube degradation.
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4.2.5

4.3

4.31

Permeability Varlation (PYN)

Permeability variation Is inherent to the material manufacturing process prior to thermal
treatment of the tubing. Commonly-used test coils during eddy current in-service inspections
(l.e. non-magnetically biased probes) may not be able to detect degradation signals In the
midst of intarfering permeability variation signals. in such cases, the selected use of
magnetically biased probes frequently can reduce the permeabllity interfersnce to obtain an
accepfable inspaction. WHen thése attémpts ara unsuccessful, an additional éngineering
evaluation may be performed and the tube may or may not be recommended for plugging.
During the pre-service examination, one permeabllity variation was detected. This occurred
in tube 67-69 of SG 89 at B11 +4.26. The PVYN was based aon the bobbin inspection. The
+Point™ inspection showed no tube degradation.

No PVN Indications were Identified in the Unit 3 baseline.

Degradation Not Existing or Not Potential

The following degradation mechanisms have heen classified as not existing or not poténtial for

2C17, Unit 3 primary-to-secondary leak outage, 3C17, or the first Tech Spec inspection interval,
and therefore need not be explicitly Included in the inspection plans.

IGAISCC (ID and/or OD)

The Inconei Alloy 690TT tubing in the SONGS-2 and 3 replacement steam generators
provides a significant increase in resistance to corrosion related degradation, especially
when compared to the original SONGS-2 and 3 steam generators which operated using
BOOMA tubing. Worldwide, approximately 88 plants are in operation using Alloy 890TT

tubing (over 200 steam generators) with no reported indications of corrosion after 20+ years
of setvice Referencs {5].

An EPRI Technical Report Reference {20] evaluated the effects of stress corrosion cracking
in older generation Mill-Annealed units and used this data to predict the improvement for
more anhanced tubing material, i.e. [-600TT and |-890TT. The results of the report showed
that primary water stress cosrosion cracking (PWSCC) prediction methods are well
established and indicate PWSCC should not be a concern over unit operating life. -
Predictions relative to outside diameter stress corrosion cracking/ inter-granular attack
(ODSCC ! 1GA), although indicating degradation susceptibility somewhat eartier in life than
PWSCC, are typically less reliable since the secondary side could be affected by chemistry,
sludge foading, and other service related conditions. However, based on the 20 plus years
of operating experience at [-800TT units, the susceptlbility to secondary side corrosion
degradation has proved to be significantly less compared to I-600MA units.
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fn a collaborative effort with EPRI in the 1990s, Westinghouse provided a relative ranking of
improvement factors between various materials in primary and secondary water
environments. These predictive models pravided the expected results far hot leg operating
temperatures up to 818 °F. This information is presented below in Table 4-2.

Experience shows that the exposure time required to initiate IGA/SCC Is strongly dependent
on exposure temperature, where higher temperatures lead to earller crack initiation on both
the primary and secondary sides. SONGS-2 and 3 aperate at a nominat hot leg

. . temperature much fess than 618°E. Several other plants with |-890TT. teplacement steam.
generators operate with hot leg temperatures up to 620°F (e.d., South Texas Project-1, VC
Summer, Shearon Harrls, etc.) Reference [4]. These plants which have operated longer
than SONGS-2 and 3 and also at higher tempsraturas provide a reliable indicator for the
deveiopment of IGA/SCC. The absence of corrosion in these plants is strong evidence that
corrosion should not develop in the SONGS-2 and 3 tubes in the foraseeabie future.

Based on the above discussions, IGA/SCC (1D or OD) does nat present a realistic threat to
SONGS-2 or 3 tube integrity In the foreseeable future.
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Tabie 4-2: Corrosion Resistance Ranking of Alloys 600MA, 500TT, and 690TT

CORROSION MODE Alloy 8500MA | Alloy 80077 | Alloy 690TT
A, STRESS CORROSION
CRACKING

1. Chioride

= Acld 1 1 1

o Acid + SO, (frace) 2-3 2 1

» Nautral (or AVT) 1 1 1
T Canete - = e e

o Below6 % "3 2 1

s 10to 50 % 4 2 2
3. Caustic plus Caopper Oxide "4 3 2
4, Water

o Purs, Pri. and AVT wiH, 4 2-3 1

»  Purse w/Q» 4 3 1
5. Suffur Compounds

s Acid Suifate 3 1 1

¢ Alkaline Sulfate 1 1 1

» Acid Reduced Compounds 3-4 2 (N

» Alkallne Reduced Comps. 2 (3) 3
6. Lead

s Acid 4 4 1

o Neutral {or AVT) 3-4 3 1

» Alkaline 34 3 4-5
B. INTERGRANULAR

(Nota: Copper oxide tends to increase

CORROSION susceptibllity for Intergranular corrosion)
1. Acid 3-4 2-3 1-2
2. Alkaline 4 2 1
(Note: Copper and copper oxide tend 34 3-4 2
to increase susceptibility for pitting) . _

D. WASTAGE 1

(Note: Copper oxide tends fo increase
susceptibility for wastage)
1. Phosphates 3 (3) (2)
2. Sulfates 3 3 2

Rankings: 1 = Best; 5 = Worst; () = Estimate
MA = Mill Annealed; TT = Thermal Treated
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4.3.2

433

4.3.4

43,3

Tube Support Cracking / Corroslon induced Tube Denting

SONGS-2 and 3 tube supports have bean manufactured using stainless steel to circumvent
degradation problems that were experienced with first generation carbon steel supports.
Stainless stesl is highly resistant to general and flow assisted corrosien in weli-controlied
steam generatar secondary water environments, typical of modern chemistry control
protacols such as that implemented at SONGS-2 and 3. As a result, corrosion-related tube
support degradation is very uniikely fo accur at SONGS-2 and 3. Corrosion-induced tube
denting occurs when suppart corrosion produces magnetite, which consumes mors volume
than the original metal, thus causing.the fube {o deform (denf), Since stainless stesl
produces a thin adherant protective oxlde layer, thess condltions are prevented from
developing, and therefere corrosion induced tube denting is not possible at SONGS-2 and 3.
However, it is possible that In-service ding / dent signals could occur near a suppart
structure, likely a result of minor tube to support structure relative motions.

Pitting

Pitling is a form of general corrosion degradation driven by local galvanic differences in the
tubing. Pltting occurs by dissolution of surface material with no preferential grain boundary
attack and consequently does not grow to large volumes due to small-localized galvanic
differences. Pitting Is usually observed at plants using sea or brackish circulating water
systems along with the presence of copper In the secondary system. It Is expected that -
pitting has a low probabillty of ocourrence especlally given the lack of this n the SONGS

Orlginal SGs and the improved corrosion resistance of 1-680TT tubing In the Replacement
SGs. . '

Thinning

Thinning is a general term used to describe two different steam generator damage
machanisms, naither of which is considerad to be a threat to the SONGS-2 or 3 steam
generators, The first is a wastage mechanlsm resulting from the use of phosphate-based
secondary chemistry controls, This mechanism has not baen observed In plants that do not
use phosphate chemistry, and is therefore not a threat to the SONGS-2 or 3 steam

" generators. The other s a type of thinning typically observed in Westinghouse Mods! 51

SGs caused by acid-sulfate crevice condltions within cold leg deposits. Under modern
chemistry contral regimes, and design improvaements of the SONGS Unit-2 and 3
replacement SGs, this mechanism is very unlikely to deveiop.

impingement

{mpingement damage has only been identified in a limited number of once-through steam
generators (OTSG). It is caused by micron-sized debris particles and specific flow conditions
generated within and above drilled tube support plates in OTSG designs. Impingemant has
not been identified in any other steaim generator design and is therefore considered to have

-a low probabitity of developing at SONGS-2 or 3.
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50  EXAMINATION TECHNIQUES

The pre-service axamination must utllize inspection technigues that are capabie of detecting each
mechanism or condition identified in Table 5-1. For each mechanism, Table 5-1 Identifles inspection
technique(s) capable of detectlon/characterization. These techniques will be usad during the 2C17,
Unit 3 primary-to-secondary leak outage, and 3C17 inspections, The bobbin probes will be used to
inspect all tubes full-length. The +Point™ probe will be used to inspect the tubesheet region, U-bends,
and as a diagnostic tool to resolve ambiguous bobhin probe indications. Peferences [13] and {19] also
pravide additional detail and guidance for inspection techniques.
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Tabie 5-1 Inspection Techniques Targeting Potential Damage Mechanisms and Conditions

Osmage . EPRIETSS

mechanism Ingpeciion SONGS {includes Information

Logation
or candlucn_ Teahnique €788 for Intagrity
assassment)
Wearatall. . - | ... ) . e N T
tube Altubes ful Bobbin 1 96004.1 /13
supports g '
Wear due to
forelgn
object or
Ratainer Al tubes full Bobbin 1 27094.2 1/0
Bars or g
tube-to-tube
interaction
Wear with
foreign
object not
present or © 27503.1 /0
present and 27803.2 /0
Retalnar Special 27903.4 /0
Bars not Interest +Point™ 2 27903.5 /0
presant or (See Notet)
presant and
tube-to-lube
wear
Wear AVBs +Foint™ 2 10808.1 r/Q
Broached

Wear supports - +Palnt 2 | 969101 10
Characteriza
tion of
various 298511.2 /16
signals ubends +Polnt™ 3 96511.3 r/16
detected by :
bebbin coil,

Note 1! includes the *.1", “.2", “.4", and “.5" ETSSs in the 27901, 27902, 27904]‘ 27908, 27908, and 27907 series,
“(all r/0} with extended applicability to gsometric transitions because tha +Point M coll Is surface-riding
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6.0  2C17 AND 3C17 INSPECTION SCOPE

6.1 Unit 3 Primary-to-Secondary Leak Outaga Inspection Scope
initially, the Unit 3 inspection scope Is 100% full-length bobbin exam,

6.2 20'17 and 3C17 Base Inspectlon Scope

The 2C17 mspecﬂon is the ﬁrst insarvice lnspectlon on the replacement steam generators As required
by Referencs [2], a full-length Inspection of all inservice tubing will be performed with bobbin coil
probes. |n addition, seme bobbin signals will also be inspected with +Point™ coils for clarification and
characterization purposes. Table 6-1 provides a summary of the planned inspections.

Table 6-1 First ISl Tube Examination Summary

Mechanisms or

Inspection | Inspection Condiltions

Extent Typs Inspection Scopa Assessed
Full tength Babbin coll | 100% {9727 tubes) Wear due to foreign
(Tube end All steam generators object or tube
hot to tube (per the requirement of Reference supports
end cold) {15] and thus the only scope that is

not pro-active)

Special +Foint™ coil v 100% of Dents and Dlnge 22 | Forcharacterization
interest volts of various signals
(extent » Al previous and new buiges detected by bobbin
varles) »  All Bobbin wear calls coll

« Al pravious and new PLP (with
a 2-tube bounding pattemn & 1
inch above and below PLP
edges)

All previous and new MBM

Al} previous and new PVN

Al NQJ

Additional as needed

Notes:

PLP= Possihle Loose Part

MBM= Manufacturing burnish marlks
PVN= Parmeability Variation

NQI = Non-Quantifiable Indications

Page 27



AREVA NP Inc., '

AREVA Document No.: 51-8178667-001

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

6.3 Expansion of Inspection Scope

The need for, and extent of, any expansion in the examination scope will be determined based upon
tachnical specification requirements and guidanca provided in the EPRI SG Examination Guidelines

Reference [2]. Scope expansions may also be required to support the operational assessment for the
next operating period. '

Slnce a 100% bohbin inspection is being performed, no expansion Is applicable to the bohbin

inspection. '

If potential loose parts (PLPs} are detecled by eddy current, rotating coil éxaminations of the affected
tube(s) will be performed to clarify the location/extent of the part, and detect foreign object wear of
tubing. The planned scope around a PLP is a 2-tube bounding pattern, with minimum extent of 1 inch

above or below PLP edges. Reference [17] addresses appropriate visual examination fallow-up on
addy current PLP indications. '

If a foreign object is datected by visual inspection, rotating coll examinations of potentially affected
tube(s) will be performed to clarify the location/extent of the object, and detect foreign abject wear of
tube(s). A typical 2-fube pattern bounding pattern may be increased on a case-by-case basis based on
the nature of the foreign object(s). The region of examination will aiso consider potentlal migration of
the object during plant operation (both around the periphery of the tube bundle (including the center no-
tube lane), and into the tube bundle). There will be an expansion of the rofating coll exarnination to all
‘tubes within 3 pitches of the pariphery of the tube bundle if the object could have credibly migrated
around the periphery of the tube bundle. The axiaf extent will typically be on a case-by-case basls
based on the nature of the foreign abject(s).

During the 2C17 inspection, twe PLP indications were identified in SG 88 on top of 04H in tubes 138-76
and 137-77. In response ta this, an examination of the tubeshest periphery tubes in each 3G was
initlated. A ring of fubes three rows deep (1030 locations per SG leg) is being Inspected from TSH -1.0
to TSH +3.0 and TSC -1.0 to TSC +3.0 with the Plus Point prohe.

All activitles and decisions associated with foreign ohjects and foreign object wear wilt be recorded In
the AREVA Fareign Object Tracking Systam (FOTS) systam.

In addition, any new conditions reparted should also receive rotating coil inspection. SCE plans to
inspect any new indications, such as DNG, DNT, MBM, PVYN, GMD, BLG, AVB wear, TSP wear, foreign
object wear, ete,, with rotating coil inspections. However, if & large population of AVB wear and TSP

wear indications are detected, sampilng that meets integrity assessment needs may need to be
considered. .
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6.4 Manufacturing Follow-up Inspections

6.4.1 Verification of AVB Positioning

The data for both SGs from the bobbin probe inspection of 100% of the tubing will be used to locate
and compare the eddy current Antl-Vibration Bar (AVB) locatlons (depth of penetration into the tube
bundie) with the AVE logations on MHI Design Drawings. "This is being done on a one-iime basis at’
both SONGS Units 2 and 3 because of an industry communication after completion of the SONGS
Units 2 and 3 PSIs. The Nucfear Regulatory Commission (NRC) Staff told the NE! SG Task Force that
their Information Notice 2006-29 “Steam Generator Tube Support Configuration” was alse intended for

stainlesa stasl supports. EPRI communicated this NRC intention in a Letter to SGMP members
(SGMP-10-01) dated July 19, 2010.

6.4.2 Divider Plate Weld Inspections -

Visual and Ultrasonic examinations will be performed on ali SGs to check the condition of Divider Plate
welds. The Divider Plate separates the inlet and outlet plenums of the prmary channethead,

During manufacturing of the Unlt 3 SGs, there was Divider Plate-to-Channelhead weld separation, The
root cause report indicated that a key contributor to this was the use of air carbon-arc gouging to
remove stainless stesl cladding, in preparation for the Divider Plate-to-Channnelhead weld. Repair of
this condition was a nacessary part of completion of manufacturing.

After discovery of this condition in the Unit 3 SGs, similar Inspectlons in the Unit 2 SGs verified that the
same condition did not exist In the Unit 2.8Gs. Comparative assessment indicated that a key
contributor to this is that machining was used for Unlt 2, rather than air carbon-arc gouging.

Referencss [21] and [22] reported and described this Divider Plate-to-Channelhead weid separation.

SCE made a commitment Reference [23] to the Nuclear Regulatory Commission (NRC) In response to
this Unit 3 Divider Plate-to-Channelhead weld separation. It Is quoted below:

"SCE commits to perform additional confirmatory examinations of the divider plate welds fellowing the
installation of the RSGs for hoth Units 2 and 3. The examinations wlll consist of remote visual
examinations of the accessible areas of the divider plate fo channei head and tubasheet welds and
repeat baseline straight beam ultrasonic examinations from the accessible locatlons outside the
channel head. Examinations will be performed during the first steam generator inspaction cutage and

in a steam generatar inspection outage near the end of the first 10-year inspection interval for the
RSGs for each unit."

The remote visuai and ultrasonic examinations were performed during 2C17 and there were no
indications of degradation.
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6.5 Channel Head Degradation

During the falt 2011 refueling outage, visual inspection of the steam generators (SGs) at a
Westinghouse-designed plant found apparent defects in the channel head of one of the three steam
generators, This unlt has basn in commearcial operation since 1987. The inspection showed
indications of degradation in the cladding and/or divider plate-to-channel head weld, with exposure and
wastage of the channe! head bass materlal. The visually observed degradation Is Iocated only in one
3Gy-and-only en-the cold-leg-side-of-the-ehannel-head in-the-vicinity-of-the central drain-line.--The . — -
largest dafect in the cladding is 7.7 mm (0.3 Inch) x 14.4 mm (0.6 inch) by ultrasonic examination.
There are five other smaller observed defects in the cladding In the region of the drain line. The cause
of the cladding degradation s not curently known and may have been an isolated occurrence. To
date, cladding degradation similar to that which occurred has not been observed in the SG channel
head bowls in other operating plants. A breach'of the SG channel head bowi cladding Is necessary for
wastage (including erasion) of the channel head base metal to acour, If a breach of the cladding occurs,
it is judged by Westinghouse that this same type of degradation in the channel head base metal could
accur in other Westinghouse-designed and Combustion Engineering (CE)-Designed SGs.

Due to the design differences between Westinghousa SGs and the SONGS 2 and 3 MHI SGs, the

recommendations from Westinghouse have been adapted to the SONGS §Gs. This adaptation
presented below is conservative because:

« SONGS SGs do not have a drain line

+ SONGS SGs have Stainless Steel and Inconel 680 cladding that are highly resistant to stress
corrosion cracking

¢« SONGS SGs have less than two years of operation

With the channel head bowl In a dry condition (during plant shutdown), perform a visual scan by naked
eye or by video camera (l.e., {f performed by video camera, no magnification Is required) of the low
iying areas (e.g., areas where a pooi of primary water with concentrated boric acid couid remain in the
drained SGs) of both the hot and cold legs of the inside surface of the channel head during the next
scheduled opening of the primary manways for tubing eddy current tasting for each SG. Cold leg

inspection is only minimally applicable because the flat bottom of the channelhead is at the same level
as the reactor coolant outlet, Key areas of inspection include

+« For hot and cold legs: the flat bottom of the channethead

« For hot leg only: approximately 6 Inches of upward channelhead curve immediately above the
flat-bottom of the channethead

s Far hot leg only: the divider plate-to-channelhead weald within approximately 6 inches of the flat
bottom of the channethead (which is addreased In 6.3.2)

The inspactions shall look for evidence of gross defects (such as indlcations in welds, missing weld

filler material, a breach in the weld metal, unusual discaloration of the weld metal, dings or gouges,
et}
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Document the results. Reference [26] includes guidance if unusual conditions are found. This scanning
process (as described above) should be repeated each time the primary manways are removed for
scheduled tublng eddy current testing until:
-+ More detailed Information Is avaliable (e.g. the material of the ¢ladding of the original
experience-reporting plant)
+ Negated by Industry experience
» The pre-outage SG degradatxon assessment determlnes that this Inspecﬂon is not necessary.

7.0 TUBE REPAIR LIMITS, AND CONDITION MONITORING LIMITS

The Tube Repair Limit for the potential degradation mechanisms is 2 3% and s explained in detail in
Reference [14].

The Performance Criteria are In Reference [15].

Structural and Condition Monitoring (CM) limits were caiculated in accordance with section 5.3.3 of
Reference [18]. At the time this document was prepared, statistical data (mean and standard devlation)
for the tube material properties were not availabie for Unit 3, Consequently, ASME Code minimurm
material properties for 620F were used for (Su+8y) (111.6 ksi). It must be stressed that this approach
is highly conservative, if needed for condition monitoring purposes, the material properties for an
individual tube can be used if avallable. '

Operafing parameters were taken from Reference [14], and are very conservative, using 2250 psia for
primary NOP and 792 psia for secondary pressure. Thus, 3dP is 3*(2250-792)=4374 psid. Actual Unit
2 sscondary pressure for sycle 16 was 820 psia (Reference {27)). Thus, 3dP using the actual -
secondary side pressure s 4290 psid. Condition monitoring {imits are provided for both 3dP values.

“Condition monitoring limits for both eddy current techniques expected to be used for sizing are provided
in Figures 7-1 through 7-4. NDE measurement uncerlainties for ETSS 96004.1 /13 are slope=0.98,
Intercapt=2.89, technique standard errar= 4.19, and analyst standard error =,5*echnique standard
error or 0.5%4.19=2.096. NDE measurement uncertainties for ETSS 27903.1 r/0 are siope=0.97,

Intercept=2.80, fechnique standard error= 2.11, and analyst standard error =.5%echnique standard
error or 0.5*2,11=1.055.

The structural limits shown in Figures 7-1 through 7-4 include no uncertainties. The CM limits include
uncertainties for NDE uncertainty and the burst pressure relationship. As discussed ahove, the ASME

Code minimum values were used for material properties. Hence, no uncertainty needs to be applied to
the material properties.
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Figure 7-1; Structural and Candition Monltoring Limit Curves for Wear at 792 psia Secondary
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Figure 7-2: Structural and Condition Monlitoring Limit Curves for Wear at 820 psia Secondary
Pressure (ETSS 96004.1)
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Figure 7-3: Structural and Gondition Monitoring Limit Curves for Wear at 792 psia Secondary

Prassure (ETSS 27903.1)

Flaw Depth {3 TWD)

Structural and Condition Monitoring Limits for Wall Thinning with Limited

100

90 -

80
70
60
50
40

30

20 -

10

0

Circumferential Extent

.. ET85.27903.1 e
A\W
\.*"""t-ﬁ-:-—; A - 4
. ' e —— -l
e Structural Limit
—i—{onditfon Monitoring
Limnit
(o} 0.5 1 1.5 2 2.5
Langth [In.}

Page 34



AREVA NP Inc.,

AREVA _ ~ Document No.: 51-9176667-001

SONGS 2C17 & 3C17 Steam Generator Dégradiation Assessment

Figure 7-4: Structural and Condition Monitoring Limit Curves for Wear at 820 psia Secondary
Pressure (ETSS 27903.1) '
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8.0° DEGRADATION GROWTH RATES

The 2C17 inspection is currently in progress and most data are coflected. AVB wear has been
identified in approximately 1400 tubes. The two largest AVB wear flaws measuré 35% TWD. TSP
Wear has been identified in approximately 100 tubes. The largest TSP wear flaws measure 20%
TWD. When all inspections have been completed a final growth rate will be calculated for each
mechanism,
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3.0 REPAIR PROJECTIONS

SONGS-2 and 3 steam generator fubes may be removed from service by plugging using qualified plugs
and materlals ((-690TT). Welded plugs may be used in instances whers maechanically expanded or
rolled. plugs are not suitable. The SONGS Unlt-2 and 3 SGs currently have no tubes plugged and are
analyzed to operate up to 8% tube plugging per SG. Tubes designated for plugging will be reviewad to
determine the-petential requirement. of stabilizing-the-tube-prior-to-plugging.. Conservatively. assuming.
that every tube to be plugged (up to 8%) will also be stahilized, using a typical AREVA u-bend stabilizer
which weighs approxxmately 30 b, results in less than a 2% increass In total SG welght. AREVA
qualitatively judges this increase in weight to be insignificant. In general, the need to stabilize will be
rewewed considering Reference [3, Sectlon 6.4.1}. In summary:

- Clrcumferential cracks will be stabiiized unless a stabilization analysis is in place to show that
continued operation will not result in tube severance.

- When plugging for wear, the need for stabilization or monitoring of adjacent tubes should be
avaluated based upon continued degradation after tube plugging.

- Sacondary side foreign object wear, especially in instances where the object cannot be
retrieved from the steam generator, should be svaiuated for stabilization.

- Stabilization is not required if an evaluatlon is performed that justifies tube plugging without
stabilization.

-Waar at Retainer Bar locations was detected in Unit 2. The evaluation of this mechanism Is engoing at
the time this document is being wiltten. Stabllization is being evaluated for these locations.

The damage mechanisms detected in 2C17 and potentlal in the Unit 3 primary-to-secondary leak
outage and 3C17 are wear at tube support plates, retainer bars, AVBs, from {ube-to-tube interaction,
and from foreign objects. Based on operating experience, TSP wear is not expected to require tubs
stabilizatlon, TSP wear s typically seen In the early operating ¢yclas, and subsides with each
subsequent operating cycle. Since the tube motion is limited by the TSPs and the secondary-side flow
is predominately paraliel with the tube, the severity of the TSP wear is typically much less than the
tube's repair criteria (l.e. 35% TW). Prairie Island AREVA replacement $Gs demonstrate this with upper,
95th TSP wear growth rates decreasing from 11 %TW/EFPY to 3.8 %TW/EFPY respectively after the

. first and second operating cycles following 8G replacement. The maximum TSP %TW after the first
(1.36 EFPY) and secand (1,62 EFPY) operating cycles was 21 %TW and 19 %TW respectively.
Additionally, TSP waar was not detected during the first Callaway inspection fallowing replacement,
only AVB wear AVB waar from industry experience providas that wear In the first cycles of operation
may be of concern for the life of the plant, Reference [24]. Based on the Prairie Island replacement
SGs, the upper 95th AVB wear growth decreased only slightly between the first and second operating
cyctes following replacement, (from 7.6 to 7.2 % TW/EFPY). The maximum %TW saen during the first
in-sarvice inspection (1.36 EFPY} was 8 %TW, and the maximum seen during the second in-setvice
inspection {(1.82 EFPY) was 20 %TW. For the Callaway plant, the upper 95thAVB growth rate was 9.4
% TWIEFPY with 3 maximum detected depth of 14 %TW after the first operating cycle (1.3 EFPY). [n
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comparison, AVB wear forlate model SGs such as the Westinghouss Model F, have produced
significant (35% TW and greater) AVB wear indlcations in the first or second cycles of operation.

Tube plugging is determined by the Technical Specliication plugging criteria {{.e. 35 %TW and greater)
and the Operational Assessment (OA). The OA conaiders all sources of tube loading (bending,
pressure, axial, selsmic, atc.) and targets the most limiting loading condition to meet the structural and
leakage integrity performance criteria for the upcoming operating interval. Tube severance from AVB or
TSP wear is also evaluated as part of the OA analysis and is not probabie if the tube does not require
plugging. If howevar the tube will be plugged for TSP or AVE wear, then stabillzation of this tube is
recommended. This approach eliminates any need to avaluate the wear in the out-of service tube for
the life- of the plant, when-a-stabilizer is-used: f-stabilizationisnot-performed-for tubes to be plugged,
an AREVA engineering evaluation will be perfermed using avallable SONGS Unit-2 data and industry -
data to justify this condition for the end of plant iife; or at minimum until the next planned SG tube
inspection. Bobbin sizing of AVB and TSP wear, In the presence of mutiple wear scars in the same
plane, will overslze the wear. Therefore, sizing from Bobbin will inherently be conservative for
determination of compliance with the performance criteria and stabilization conslderations. Rotating coil
inspections of TSP or AVB wear may be useful in assessment of the performance criteria, and
stabilizatlon requirements, In the event conditlons require further review.

Loose parts wear will be evaluated for stabilizatlon on a case-by-case basis, especially if the object
cannot be removed.

Sefection of a stabillzer type wilt be dependent on the exact nature of the degradation mechanism, tube
location, and flaw size and growth rate. Stabilizer selection will be made on a case-by-case basis.

9.1 Woear rates and projections

Industry experience and the results of the 2C17 Inspection have shown that new replacement steam
generators can experience populations and rates of wear, mainly at AVB intersactions. Experience
during the 2C17 and Unit 3 primary-to-secondary ieak outage show that the previous Saction 9.0
discussion of Prairie Island and Callway have limited applicability. The experience of tube support wear
at the St. Lucie Unit 2 SGs now appears more similar (In number of indications).

The quantity and rates of AVB wear in the SONGS-2 SGs will necassltate a fully-probabilistic full-

bundle model to provide maaningful projections of growth and population. This has not vet been
performed for the 2C17 inspection.

Based on preliminary results, the quantity and rates of wear at AVBs, TSPs, and from tube-to-tube
contact will necessitate a fully-probabilistic full-bundle model to provide meaningful projections of

growth and population. This has not yat been performed for the Unit 3 Primary-to-Secondary Leak
Outage.
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comparison, AVB wear forlate model SGs such as the Westinghouse Model F, have produced
significant (35% TW and greater) AVB wear Indications in the first or second cycles of operation.

Tube plugging is detarmined by the Technical Specification plugging criteria {l.e. 35 %TW and greater)
and the Operational Assessmeni (OA). The OA considers all sources of tube loading (bending,
prassure, axial, seismic, etc.) and targets the most limiting loading condition to meet the structural and
-leakage integrity performance criteria for the upcoming operating interval. Tube severance from AVB or
TSP wear Is also evaluated as part of the OA analysis and is not probabie if the tube does not require
plugging. if however the tube will be plugged for TSP or AVB wear, then stabilization of this tube is
recommended. This approach sliminates any need to avaluate the wear in the out-of service tube for
the-life- of the plant; when-a-stabilizeris-used:f-stabiltzationis not performed-for tubes to be plugged,
an AREVA engineering evaluation will be performed using available SONGS Unit-2 data and industry
data to justify this condition for the end of plant fife; or at minimum until the next planned SG tube
inspection. Bobbin sizing of AVB and TSP wear, In the presence of muifiple wear scars in the same
plane, will oversize the wear, Therefore, sizing from Bobbin will inherently be conservative for
determination of compliance with the performance criteria and stabllization considerations. Rotating coll
inspeactions of TSP or AVB wear may be useful In assessment of the performance criteria, and
stabilization requirements, in the event conditions require further review.

Loose parts wear will be evaluated for stabilizatlon on a case-by-case basis, especially If the object
cannot be removed,

Selection of a stabillzer type will be dependent on the exact nature of the degradation mechanism, tube
location, and flaw size and growth rate, Stabillzer selection will be made on a case-by-case basis.

9.1 Wear rates and projections

industry experience and the results of the 2C17 Inspection have shown that new replacement steam
generators can experience populations and rates of wear, mainly at AVB intersectlons. Experisnce
during the 2C17 and Unit 3 primary-to-secondary leak outage show that the previous Section 9.0
discussion of Prairie Island and Callway have limited applicability. The experience of tube support wear
at the St. Lucie Unit 2 SGs now appears more similar (in number of indications).

The quantity and rates of AVB wear in the SONGS-2 SGs will necsssltate a fully-probabilistic full-

bundle model to provide meaningful projections of growth and population. This has not yet been
performed for the 2C17 inspection.

Based on preliminary results, the quantity and rates of wear at AVBs, TSPs, and fram tube-to-tube
contact will necessitate a fully-probabilistic full-bundle model to provide meaningful projections of

growth and population. This has not yet been performed for the Unit 3 Primary-to-Secondary Leak
Cutage.
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9.2 Effect of Thermal-Hydraullc changes

Following the 2C17 and 3C17 outages, SONGS will increase Thot of the RCS from 598 deg to 608 deg
F, without changing reactor thermal power (further datail Is in Ref. 17). industry experience shows that
changes to plant operating conditions.can have a significant impact on wear rates. Changes in wear
inftiation rates (DC Cook) and degradation growth rates (Millstone and Davis-Besse) have occurred
after changing plant conditions, from power uprates, Measurement Uncertainty Recapture, and
changes-to-turbine. configuration (DC-Cook). The operational-assessment.calculations-will make.an. .
aliowancs for the potential for an increase in initiation and/or growth rates.,

10.0 SECCNDARY SIDE CONSIDERATIONS

Per Reference [3], the steam generator program shall include measures to maintain steam generator
secondary side Integrity. The secondary side inspection plan for SONGS-2 and 3 is found in Reference
[171, and describes the spacific Inspections for 2C17 and 3C17. Reference [17] is very detailed in its
discussion of tha inspections planned for 2C17/3C17 and beyond. During 2C17 and 3C17, Foreign
Object Search and Retrieval (FOSAR) will be conducted at the tubesheet, covering the peripheral
“annulus and center no-tune lane, and as needed to target araas where ECT identified fareign cblects or
wear that was likely caused by a foreign object. FOSAR Inspections in the Unit 3 forced outage will be

performed as needed depanding on the identifled source of the primary-to-secondary leak and other
.-factors yet to be identified.

1.0 LEAKAGE INTEGRITY SCREENING’

CM evaluations must demonstrate that operational and accident induced leakage integrity was also
maintained over the past operating period. At operating conditions, the leak rate is limited to 150 gpd
through any one steam generator. The primary to secondary accident Induced leakage rate for any
design basis accident, other than a steam generator tube rupture, shall not exceed the |leakage rate
assumed in the accident analysis in terma of total leakage for ail steam generators and leakage for an
individual steam generator, For all degradation mechanisms, leakage is not to exceed 1 gpm (1440
gpd} from all steam generators, and 0.5 gpm from any single SG.

EPRI has developed degradation-specific voltages for leakage scraeening, These voltages are based on
pulled tube data and are documented in Reference [28]. Table 11-1 below providas the screening
voltages for wear at tube supports (TSP and AVB). If the maximum NDE voltage exceeds the EPRI
“Threshold Voltage” using a quantifled sizing technique, then a NDE max depth threshold (% TW) will
be used to determine if in situ testing is or is not required per Refarance {28]. If the NDE sizing
technique is not quantified (while exceeding the threshold voltage), then a leak test will be required. [f
the NDE indication voltage exceeds the EPRI “Critical Voltage”, leak testing is required regardless of
the %TW. [nthe event of loose parts wear, Retainer Bar wear, or wear due to tube-to-tube interaction,
voltage screening Is irrelevant (due to the large variability associated with these), and the determination
to in situ test is based on the maximum %TW of the wear indication.
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Table 11-1: Vioitage Thresholds for Leakage Scraening

Degradation Mechanism Threshold Volitage - Critlcal Voitage
TSP Wear (Bobbin) 156.2v 25.0v
AVB Wear (Babbin Differential) 12.1v 25.0v

12.9 INDUSTRY EXPERIENCE

12.1 Operating Expsrienca Reports

Nuclear Regulatory Commission (NRC) lnformatlon Notices (INs) and the Institute of Nuclear Power
Operations (INPO) Operating Experience (OE) and Construction Experience (CE) notices issued during

the last several years wera reviewed to [dentify any issues that may relate to the SONGS replacement
SGs or I-880TT tubing. Pertinent issues are discussed below.

ECT probe Issues and automated data analysis errors

CE10002, IN 2010-05, OE18385, and OE27802 describe issuss with ECT probes and errors
associated with automated data analyses processes

-« CE10002; During the Watts Bar Unit 2 Steam Generator pre-service examination eddy current
data was being collected utllizing magnetically biased bobbin probes. Support plate mix residual
seemed excessive In terms of amplitude for tubes never exposed to operational conditions. A
radiograph was taken of one of the questionable probes along with the same design probe
manufactured in a previous year. The radiograph revealed that the magnets placed in the
questionable probe were not centered with respact to the coils resulting in a variation of the two
coils as they passed through the carbon steel tube supports which resuiting In excessive mix

residual. The radiograph of the older probe showed the magnsts properly centered. Other
probes from the same manufacturer produced during the same time period had the same
detrimental propertles. Tubes tested with the off-centered magnets were retesied with
symmetrically centered magnets. The consequence of this Is experience is that the additional
noise produced by the non-centered magnets can affect the probability of detection (POD) in the
tubes being examined. Currently there are no EPR| criteria for the validation of the correct
placement of the magnets in a magnetically biased probe. Caution should be exercised when
utitizing magnetically blased probes to ensure the response from these probes s reasonable
with respect to mix residual noise levels from tube supports. This residual response was much
easier to detect on the Prime/Quarter Prime differential process channel in the calibration
standard. The raw fraquency distortions were more subdued. At Watts Bar Unit 2 the nominal
residual in the calibration standard was approximately 0.7 volts peak to peak. When using the
probes with the non-centered magnets the residual was approximately 1.5 volts peak to peak.

v IN2010-05: A 73% wear flaw Identified at Braidwood-1 in 2009 was caused by a foreign object.
investigation revealed that the flaw had been present in the inspection data during the past two
inspactions (2006 and 2007), but not identified. The licensee assessed the cause of this event
and determined that it was a historic human performance Issue related to the amount of
technical rigor applied during the review of the distorted eddy current data that the automated
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data analysis system identified during the 2008 and 2007 inspections. A contributing cause was
that one of the automated data analysis systems did not identify the distorted Indication.

0OE18385: During the spring 2004 maintenance outage at Shearon Harris, it was discovered that
the computer data screening (CDS) sorts used during the previous outage did not evaluate all
regions of the tubes, A tube defect present during the previous outage was missed as a result
of the gap in CDS sort coverage..

QE27802: During the Fall 2008 outage at Byron Unit 2, a wear indication at the 07H tube
support plate was detected but not reported by the Automated Data Analysis Software (ADS).
The cause of the missed Indlcation was signal distortion caused by tlose proximity-of the wear
and foreign ohject to the edge of the support plate, The sorts successfully detected the
indication, but rejected !t due to a phase angle criterion setup on channel 5 (130 kHz). The
Indication was successfully detected and reported by the manual analysis tsam.- The use of the

low frequency within this particular sort caused undue Interference from the support signal
which caused it to reject the indication.

In response fo the above, spegific training will be given fo analysts on the Jassons learned from
thesa events and where applicable, appropriate data will be included in the SONGS-2 site
specific performance demonstration. Furthermore, AREVA requires an Independent verification
of any automated analysis system sort coverage prior to implementation of the sorts, Also, the

AREVA Lead Leve! lil will review any automated sorts to ensure that no gaps In sort coverage
axists.

IN 2005-29: Unexpecied tube support configurations {collector bars and bat-wings)

Byron Unit 1 replaced their four steam ganerators with Babcock and Wilcox Interatlonal RSGs
In 1997. n 2005, the “B" steam generator bobbin addy current inspection revealed that the
collector hars engaged, or partially engaged, only 10 of 67 row 1 tubes. The non-engaged
tubes wera ldentified through eddy current data analysis software programmed to compare
existing support structures with design locations. Follow-up review found that the condition
existed prior to placing the generators in service, The concern was that disengaged tubes
weuld vibrate and become worn. To date, na associated wear has been detacted. (This finding
was also documented in OE20410)

Waterford Unit 3 has two steam generators designed and manufactured by CE. Routine eddy
current inspections found that two diagonal batwing supports (simllar to AVBs (Anti-Vibration
Bars)) in steam generator 2 had moved. Wear scars were observed in tubes in the affected
rows. As a result, many tubas were stabilized and plugged, and an analysls was performed to

confirm integrity was not compromised. (This finding was also documented in OE20932 &
OFE24018)

The 100% bobbin probe inspection planned far 2012 will readlly detect condiflons assoclated
with this should it manifest itseif. Also, the inspaction scope includes detecting all eddy current
AVE locations and comparing them with the AVB locations on MHI Design Drawings.
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Foareign object experisnces:

TTS Loose parts at Shearon Harris (OE18651), South Texas Project-1 (OE20839), Surry-1 (OE22839),
and Braidwood-1 (OE16235) all resuit in tube wear with two of the four piants required to perform
follow-up in-situ pressure testing.

OE18651. The loose parts issue at Shearon Hamis resulted in operational tube leakage. The
plant was shut down so that FOSAR and ECT examinatlons could be performed. Two tubes
were {dentified with significant ECT indications. Both tubes were in-situ pressure tested. One
tube passed In-situ leak testing and the second tube failed Joak testing. The leak rate at ..
accident conditions measured 23 gpd. Both tubes passed in-situ proof testing. Follow-up

metaliurgical analysis on the loose part adjacent to leaking tube indicated material composition
of Stellite-6 and forged carbon steel,

OE20539: The loosa part issue at STP-1 resuilted in thrae tubes experiencing tube wear. During
the FOSAR and sludge lancing attivities, wire material was removed from the SG. Addlticnally,
an apparent tube wear indication was also discovered. A decision was made to then open the
primary side of the SG and perform ECT on the affected tube and adjacent bounding tubes,
requiring an increase of the outage scepe. The examination found wear on the affected fube
and two adjacent tubes, with a maximum measured wear of approximately18%TW. The tube
with the most severe wear was plugged to be conservative, even though the plugging limit
(>40% TW) had not been reached. None of the three tubes required in-situ testing.

OE22839: The loose part issue at Surry-1 resulted in four tubes experiencing tube wear and
required two of the tubes to be in-situ pressurs testing, A review of the Surry 2001 ECT raw
data dentified that the indication had been present during the previous examination yet was not
called due to its proximity fo the TTS. Calvert-2 had a similar experience during the 2009
inspection with loose part wear. Application of the 2006 eddy current analysis techniques to the
2001 bobbin probe raw data dentifled a wear indication on the tube approximately %" above the
tube transition region, Had this Indication been discovered in 2001, RPC characterization of the
degradation could have been performed and the tube patentially plugged. The foreign objects
would also have likely been recovered, preciuding further wear to the surrounding tubes, As a
result of not detecting the indication during the previous examination it had time to grow thus
causing two tubes to be in-situ pressure tested. One tube passed both leakage and proof
tasting. The other tube passad proof testing but leaked before reaching the test pressure. The

leak rate was measured at 0.98 gpm. The loose parts were a %" nut and a rod-like object
located at the TTS.

QE16235: The loose parts issue at Braidwood-1 resulted in an expansion to 100%. During the
previcus Braidwood-1 outage, forelgn objects consisting primarily of pieces of Flexlitallic Gasket
were discovered and returned to service. The foliowing outage, a 50% bobbin scope plus 100%
periphery tubes was planned for all four SGs. A 48%TW indication resulting from foreign object
wear in one SG caused inspection results to be classified as Category C-2 thus forcing an

expansion to 100% in the affected SG. The largest depth detected was 48%TW. In-situ testing
was not required. A total of 21 tubes required plugging
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IN 2004-10, IN 2004-17, IN 2004-16: Foreign materlal leads to tube degradation and leakage

N 2004-10 and IN 2004-17 describe how foreign objects within SGs resulted in tube
degradation and leakage. Tha INs emphasis the importance of FME contrel, ECT and visual
inspections to detect foreign objects, and implementation of appropriate corractive actions If
detected. IN 2004-17 noted that a three frequency “turbo mix" enabied the bobbin probe to

daetect an otherwise undetectable forslgn object wear defect at the top of tubesheet at Shearon
Harris. :

IN 2004-18 describes a leakage event which occurred in a Palo Verde replacement SG. The
leak resulted from a perforation which was caused by a packing screw prior to tube Installation
in the SG. Because the screw also caused a dent at the same location, the interfering dent

sighal masked the defect signal during pre-service examinaticns and the defect was naot
identified. _

OE31365, OE30514, OE30402, OE29785: FME from gaskets, welding/cutting, and fabrication

OEJ31365, OE30514, OE30402 and QE29785 all describe events involving foreign material
intrusion originating from gasket material and cutting/welding/machining debrls as recently as
June 2010. The recurring nature of these events underscores the continuing need for a
heightened lavel of awareness for FME practices and recurring training and evaluation of
praocedures to prevent such events,

o OE31365 Large pieces of Flexitalllc gaskats found during steam generator inspection

o OE30788 Loss of foreign material control dhring RCS cutting and welding activities

o QE30402 Machining material (cur!) discovered in sacondary slde of steam generator

o OE28875 Foreign object found in na-tube lane, related to fabrication

OE21907, OE26178, OE27787, MER ATL 10-223: Eddy. current prabes lead to FME

OE21907, OE26178, OE27767, MER ATL 10-223, and OE26718 describe FME events resulting
from loss of integrity of eddy current and/or secondary side probes,

o OF 21807: During the 1RF 11 core offload at Comanche Feak Unit 1, foreign material
found inside the reactor vesael was determined to have originated from a rotating eddy
current probe assembly usad for SG tube examinations during a prior cutage. This
foreign material ultimately led to five fuel assemblies laaking during the previous
operating cycle.

o OE26178; During the Fall 2007 outage at Three Mile Island Unit 1, a fabrication problem
with some rotating eddy current prabes was discoverad during the inspection. In this
case, fabrication issues resulted in some roll pins coming loose which resulted in the
Introduction of farelgn material into the primary side of the steam generators. The eddy

current probe was of a design which incorporates roll pins (Zetec item 10022824). This
design was discontinued by the manufacturer.

o OE27767: During Prairie sland Unit 2 fall 2008 outage, some babbin eddy current
probes used to conduct steam generator tube examinations had guide feet failures that
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QOther Forelgn

Q

generated foreign material inside the steam generator primary side. The manufacturer
determined that the cause of the guide feet failure was the use of PET material - which

has exhibited brittlensss in some applications - in the fabrication of the guide feet. This
practice was discontinued by the manufacturer, '

MER ATL 10-223: Eddy current probe componenis detached and became foreign
objects within the SG primary side which required removal. Primary side magnetits on
the tube ID surface and tube denting contributed to the probe failures.

QE26718: During the Spring 2008 outage at Wolf Creek, a portion of the probe head on
the visual inspection tool became separated from the Inspection wand during an upper
bundle-In-bundle-inspection: -The visual-inspeetion-was being perfermed above-the-4"
support plate at the ttime of the incident. The probe head pieces couid not be located,

An evaluation was performed allowing the pieces o remain in the steam generator until
the next scheduied inspection.

object related OE reports:

Numerous INPO OE reports provide reminders that foreign objects represent a threat to
tube integrity [n SGs of all designs. Foreign objects continue to cause tube wear and in
some cases, operational leakage, in the industry. Occasionally, Identified foreign object
wear has been significant enough to necessitate in-sltu pressure testing to confirm that
the tube had provided the necessary margins of safety (e.g., Surry Unit 1, 2006 refusling
outage, OE23178). Most foreign object wear oceurs at or near the secondary facs of the
tubesheet but there have been occurrences of foreign object wear at or near tube
supparts. For example, Braidwood Unit 1 [dentified foreign object wear in two tubes at
the 6th lattice support (OE19458). Calvert Ciiffs Unit 2 (OE292002) identifled g large
number of foreign objects and associated degradation during their 2009 cutage, and two

repairable indications were nct detected by the bobbin probe due to the close proximity
of the tubesheet.

During the SCNGS-2 2012 sddy cuirent inspeclion, muftivls processes will be In place to
prevent foss of accountabllity of test probes. The acquisition software manages probe
inventory thereby ensuring that only the correct probe is used during the specified
portion of the fest plan and is removad and accounted for at the end of that testing
process or at end of probe life, Secondly, the FME process ensures that a probe lodged
in a tube or identification of missing prabe parts, during probe change-out, are entered
into the open systems log, thus Initiating the corrective action process, Finally, during
the primary side closecut, a video inspection of the steam generator bow! is performed
immediately before instailation of the manway diaphragms. These steps provide
assurance that an eddy current probe, or pleces of an eddy current probe, are not left in
the stearn generators upon completion of testing.

In additlon to the accountability of probe inventory, other requiraments are in place lo
help limit the risk of probe failures. The AREVA NP procedure for FME contral requires
thaf afl tooling-entering and aexiting the FME arsa be Inspected for loose, damaged, or
missing parts. This inspecifon is documented by the initials of the person recording the
entry and exft of the tooling on the FME Conirol Lag. This inspection is done pre-entry
to prevent eniry of damaged equipment info the FME area and again upon exiting the
FME area to ensure the equipment is still intact and that ho pieces are missing.
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Reference [17] documents SCEs approach for addrassing foraign cbjects and foreign
object wear. During the 2C17 outage, secondary side visual inspections will include the
open tube lane, the entire peripheral annulus, and appropriate visual examination folfow-
up on eddy current PLP indications in each steam generatar.

IN 2007-37: Heavy accumulation of deposits on the secondary side

¢ Heavy accumulation of deposiis on the sacondary side of the Cruas Unit 4 SGs changed the
flow behavior and ultimately caused tube fatigue cracking and operational leakage. The Cruas
problem reflects an advanced state of deposit accumulation which Is not anticipated at SONGS
in the foraseeable future because of the recent SG replacement.

Corrosion Experlence

Worldwide industry experience with 1-620TT SG tubing, regardiess of SG design, was reviewad to
cbtain an indication of its corrosion performance. Of the approximately 75 plants in oparation with |-
88QTT tubing, none have reported indications of corrosion after as many as 20 years of service
Refarence [5]. '
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i San Onofre Nuclear Generating Station

{SONGS) Unit 2, March g, 2012
REASON for Tuhe Plugging
Tubes with wear excaecding Technical
Specification criteria (greater than or
equal to 35% through-wall) at Anti-
Vibration Bar (AVE) locatians

Steam Generalor £-082
{Number of Tuhes)

S\Edm uevwralor £-089
[(Number of Tubes)

" Tubes with wear NOT exceeding
Technical Spacification criveria at Anti-
Vibration Bar (AVEB} lucations

Tubes with wear exceeding Technical
Specification criteria at Retainer Bar
focations

Tuhes with wear NOT eyce;dmg
Technicai Specification criteria at
Retziver Bar locatluns

“Tubes with NO wea: at Relamer Bar
Jocations {Note 1)

Total plugged lubes

design

Total tubes in the steam gene'ra"tor'_-

Note 1t Tubes plugged with NO wear at Retainer Bar locations is preventive 1o eliminate wear at

Retainer Bar lpcations..
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San Onofre Muclear (JElll'l aling statwm ]
{SONGS) Unit 2, March 8, 2012 !

‘u{r::.u'.\ Generator E-088
{Number of Tubes)

SLO;\I“ Generator L US‘J
{Number of Tubas)

)

Total tubes in the steain generator

desmn

Note 1: Tubes plugged with NO wear at Retainer Bar locations is preventive to eliminaie wear at

Retainer Bar locations.
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REASOM for Tube Plugging N g_
Tubes with wear at Anti-Vibration Gar |} T T Tty T
| Wejewwons L |
Tubes with wear at Retainer Bar 2 a
locations
Tubes with MO wear at Retainer Bar 92 17 a0
locations {Note 1}
___Total plugged tubes ~ 93 9a
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You can let the NRC stal know we intend lo start in-silu prassure iestung early next week {(either

Monday 3/12 or Tuesday 3/13).

We can support a conferance call to discuss our plans on either Thursday 3/8 or Friday 39 of this

week.

We expect a linat list of lubes to teslt by Friday 378,

I addition It them know we expect to test more than 100 tubes.
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Notes:

1.0

2.0

3.0

4.0

5.0

6.0

7.0

7.1

7.2

TEST PLAN FOR IN-SITU PRESSURE TESTING

Plant/Unit:  SONGS Unit 2
S/G 89

Qutage: Feb 2012
Revision: 00

Perform the pressure tests in accordance with the latest EPRI recommandations and
tne test sequence prapared for each individual iube. Hold time: 2 minutes
minimum.

Do not exceed 200 psi/sec pressyrization rate when raising pressure to cach test
point. ’
The hold times, test pressures, and test sequences may be altered by tha
appropriate customer representative.

For defects that do not require axial loading, the PE/Shilt Leader may change the
probe position as required to complete the lesting. For defects that require a
specitic axial loading, the test plan must be revised and reviewed by Lynchburg
before changing the free-span probe position.

Probe ingertion tolerances are +/- 3"

Test candidates and target setpoinls may be removed trom the list at the discretion
of the customer,

Control tolerances for the pressure test is -0/+300 {or both the pressure gage and
pressure transducer.

in the event of leakage, foliow the appropriate steps listed below based on the
Jocation of the indication and the tast pressure when leakage is discovered.

General
a) When testing a leaking tube, increase the hold times 10 a minimum of five
minutes.

) Secure the test if the test pressure can not be achieved or maintained on a
lgaking location.

Legkage Detected At U-Bend Locations

S a) U-bend indications can only be tested with water with the tube pressurized

end-to-end.



This page contains confidential information. Withheld from public disclosure under 10 CFR 2.390(a) (§).

b) Hold each target pressure for a minimum of five minutes. Secure the test if
the target pressure cannot be reached or maintained.

7.4  Leakage Detected At Less Than NODP/MSLB Mid-Point Pressure

It a leak is.discovered at a pressure less than the NODP/MSLB midpoint, then
perform a leak lest at the mid-point pressure.  After completing the test at the mid-
point pressurs, continue to the MSLB lest pressure.

7.5 Leakage Detected Between NODP/MSLB Mid-Point and MSLB Pressure

If a leak is discovered between the mid-point and MSLB test pressures, then
stabilize system pressure and perform a leak test at this intermediate pressure. At
the conclusion of the test at this intermediate test pressure, increase pressure to the
MSLB test pressure.

7.6  Leakage Detected At MSLB Pressure

a) It the leak rate is increasing when at the MSLB test point, continue the test
until the leak rate has stabiiized.

b) After successtul completion of the MSLB test point, repeat the test at the
NODP point. _

) if there are additional tubes to be tested in the steam generator, continue to
those additional tubes unless this is the second consecutive leaking tube,
Othenwise, perform a system leak test 1o insure that the measured leakage
was from the tube and not from somewhere in the testing system.

d) In the event that a system leak is discovered, lix the problem and repeat the
required test points on the target location(s).

e) Afler confirming that a tube was leaking, inform the outage manager andfor
ihe customer cantact that a leaking tube has been found.

(bX6)

Prepared by: Date: _ =2 /& [0uyz_ g/{ é

(b)(8)

/ i Il'
Reviewed by Date: C’Z./ A4 g{zﬂ! 2 E A o)

Customer approval of in-situ test plan:
(b)(6)

Fx b
Date: __2/8//2 "




SG 89

Full-Length Pressure Test

Required Test Conflquration

Water Supply Probe: Full—Léngt’h Tool Head
Location: TEH or TEC
“Stopper” Probe: Fuli-Length Tool Head
Location: TEH or TEC

If required, the water supply probe may be substituted for the full length tool head.
Position the water supply probe six inches from the tube end if it is used.

if required, the MAS probe may be substituted for the full length tool head. Position
the MAS probe six inches from the tube end if it is used.

Required Tast Praessures

‘Water

Test Gondition | e (psig)

NODP 1850
-(N?”ii-pﬁa“ﬁf&?)yz - 2500
MSLB 3200

* MSLB +600 3800 *
MSLB +1100 4300 *

MSLB8 +1600 4800 *

3 x NODP 5300 *

Not a leak test. Leak rate stabilization not required.

Tast Candidate:

119-133



Tegt Pressure Calculalions
PLAMT: o Gagna T

Tashig ef UrloLied Tubes ar st Dalecls
Fult fube Selup or Logalizuy

vt an

(b)(6)
Inputs:
J L RN
Poicec= (R 11T
AP, 14 pse tiormal Qpesarng Milleranyat Prossurm
Pyt P psi HSLB Diiforental Preseure par SOHGS UFSAR, Chapier ©
Dl0rrs= 2w s ™ 03564 n [
Safety Factors:
SFyat i 43 SF re= 3
Correction Factors:
CFearm™ t? Cliasn= £
CF 0" Fopd Pye 2™ i psi

TARGETY TEST PRESSURES:

1 0 Homsal Ooeraing

P, 2 165p61 v ML DFp e * i aze * Prazni

P, = 1831 co

70 LSBT AULTED

Water Testing

NOTE P, ap IS for My Overpressuce wic

Target Pressure = 1850 psig

Pz tapsi M " Clicoa * Clgae * Pans up

P = 37 g

39 STRUCTURAL LIMIT
Conchpont = 15pw = SF e’
concont -
Gomdnion2 = 15p5 - Slusea”
Condmn? =

M, = Larger nf Comditior 1 or

238 5761 pa

Water Testiny

Target Pressure = 3200 psig

W " GF pma * CFuyre © Prrzzes
5263 o
AP T Uy e » CF gy * Py o

4504 pw

Cond 105 2

Water Tesling

Target Pressure = 5300 psig

EX G
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Greene, Natasha

From: Werner, Greg )

Sent: Tuesday, May 18, 2010 12:29 PM

To: R4DRS-PSB2

Cc: Makor, Shiattin; Fairbanks, Abin

Subject: FW: SONGS Unit 3 Refueling outage Date Change

Outside of Scope

From: Reynoso, John J
Sent: Monday, May 17, 2010 5:01 PM

To: Laniz, Ryan :

Subject: SONGS Unit 3 Refueling outage Date Change

Ryan, i
This information was release today;

——

To: All SONGS Employee,s and Contractors

Many of you have heard discussions recently regarding a delayed start to the U3 Steam Generator Replacement Oulage.
A delayed start would give afl work groups additional time for outage preparation. A team of SONGS empioyees has
evaluated muitiple options, and factors such as remaining fuel, licensing commitments and the impact on our personnel
were all considered. 1t has been decided to move the start date of the outage from September 26 to October 10, 2010.
This additional two weeks will be used entirely for outage preparation, including job walkdowns, equipment staging and
personnel briefings. It is important we give ourselves the best possible opportunity for a safe, successful and timely
completion of the outage.

Thank you for your support. ‘D / 7

(b)(6)




John Reynoso, PE Resident Inspector
San Onofre Nuclear Generating Station

USNRC-RIV Division Reactor Projects, Branch D
949-492-2642
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SONGS 2C17 Steam Generalor Condiion Monitoring and Prefiminary Operaional Assessment

16  PURPOSE

In actordance with the EPRI Steam Generator Integrity Assessment Guidelines [2], a Condition
Monitering (CM) assessment must be performed at the conclusion of esch steamn ganacetor eddy
current @xamingtion, This process i described as *backward-looking,” since its purpase is to confirm
that adequate Steam Gengrator {SG) Integrity was maintained during the most recent opsraling petiod.
Itinvelves an evaluation of the as-found conditions of the steam generator relative to established
performance criteria for structural and leakage integrity. The parformance criteria are defined in plant
technical specifications. The performance criteria are based on NEi 87-06 [1] (see Section 4.0 below).

in addition fo the CM assessment, an operational assessment (OA) must also be performed lo ensure
that steam generalor lubing will meet the technical specification performance critenia throughout tha -
upcoming operating cy¢fe. The OA projects and evaluates postulated steam generator tube
degradation mechanisms, including those currantly and previcusly existing in the subject $Gs.

This repott concludes that the SONGS steam generator performance criteria wers satisfied by Unit 2
during the operaling period priorto 2C17, and concludes that there is reasonable assurance that the
performancs criteria will be satlsfied throughoul the next operating cycle.

20 8CUPE

This evaluation pertains {0 the SONGS Uit 2 replacement steam generators, which aro reactor coolant
syatarm componenis. The CM assessmert documaented in this repont Is required to be conipleted prior
1o plant entry into Mode 4 during start up after a 83 inspection. A preliminary OA Is conservatively
included in this document. The Unit 2 SGs passed CM. thug an OA shall be completed for the next
inspection Interval within S0 days after Mode 4.

30 BAGKGROUND
SONGS Unit 2 is a two loop Gombustion Englneering (CE) PWR which began commercial operation In i

1983. The original CE staam generators were replaced in the fall of 2019 with new SGs designed and
|_manyfactured by Mitsublshl Heavy industyies (MHH !
(b)(4)
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Figure 3-1: SONGS Steam Generator Support Structure Layout
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Figure 3-2: View From Ahove Bundle Shewing Retainar Bar Locations

(b)(4)
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Flgure 3-3: Shketch Showing Retainer Bar Location
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~ Figure 3-4: Sketch Showing Retainer/Retaining Bar Configuration
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4.0

PERFORMANCE GRITERIA

The SONGS-2 performance critaria, based on NEI §7-05 (1], are as follows:
o Stouglursl intearity Performengs Crleripn: All inservics steam genarater tubes shell retain

-integrity, thuse loads that do significantly affect burst or collapse shall be getermined and

structural integrity over the full range of hormal eperating conditions {including startup, operation
in the power range, hot standby, copldown, and all anticipated transients indluded in the design
specification) and design basis accidents. This includes retaining a safety factor of 3.0 against
burst under normal steady state full powar oparation primary-to-secondary prassure differantial
and o safely factor of 1.4 against burst applied to the design basis accident primary-to-
secondary pressure diffarentials. Apart from the above raquirements, additional loading
condifions associated with the design basis accigents, or sombination of accidents in
accondance with the design and licensing basis, shal! alsg be evaluated to determine if the
assoclated toads cantibute signiicantly to burst or cellapse. Inthe assessment of tube

assessed in combination with the loads dus to pressure with a safety factor of 1.2 on the
combined primary loeds and 1.0 on axial secondary loads.

Accident Indyced Loekage Performanpe Criterion: The primary to secondary accident induced
lenkage rate for the limiling design basis accidany, other than a SG tube rupture, shall net
exceed the lsakage rate assumed in the accident anaiysis in terms of total leakage rate forall
£Gs and jeakage rate for an individusl S@. In the SONGS-2 8Cs, for all types of degradation,
leakage is not to exceed 0.5 gpm per 86 and 1 gpm through both SGs.

Qperational Leakage Perdprmence Crilerion: The RCS operafional primary-to-secondary
leakage through any ene SONGS.2 SG shall be limited to 150 gallone per day (0.104 gpm) per
SONGS Limiting Candition for Operation {1.CO) 3.4.13 "RCS Qperational Leakage.”

Page 14
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5.8 - INSPECTION SUMMARY

The SONGS Unit 2, 2C17 work-scope included the following inspeclion activities for sach of the two
replacament steam generators (SG88 and SG8Y). using site validated EGT lechniques [8]:

+ Bobbin Call Examinafions
& Allin-sarvice tubes, full length tube-end {o tube-end
« Roteling Coll Examinations

o Tubesheet'Periphery and Divider Lane Tubas, TTS +3"-1°, Both Legs, approximatety 3 lube
n from the periphery and 2 wbes in from the divider lane

o Fult u-bend Exam of Tubes Adjacent to Retainer Bars -
» Becondary Siis Visuel Examinations
» Foreign object ssarch and retrieval {FOSAR) as required based on ECT

e Postaludge tensing FOSAR examination at the top-of4ubasheel (periphery and the divider
lane)

o Visual Inspections of the upper tube bundle at the 7 TSP and AVB / retainer bar regions
«  Primary Side Visual Exarninations '
o As-Fourg and As-Lefl visual examinations of the primary channel heads

“The subsections below discuss sach aspect of the tnspeciios and describe findings that are relovant 1o
the condition monftoring and operational assessment.

5.1 Eddy Current Inspections Performed

A summary of {he total number of bobbin probe and rotating probe examinations performed during
"2C17 is provided in Table 5-1.

.2 Degradation ldentified

The following tube degradation mechanisms wers identified during the 2C17 sieam generator eddy
current inspections:

s Anti-Vibration Bar (AVB) wear
« Tube Suppor Plate (TSP) weat
» Retainaer Bar (RB) wear

» Foreign Object (FO) waar

Page 15
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Table 5-2

Table-5-2 summarizes the number of degragation indications and the number of affested tubes for each 1+
of the four wear categories. The table provides the number detected, the number plugged as-a result-of
the degradation type, and the number retumned to service during 217 Note that the number vaturned
to servive raflects the fact that tube plugging due to one degradation tgpe can reduce the -nimber of
another type Isft in service.

, ‘A complete accounting of the numbaer of tubes plugged and stabilized during the 2C17 outage is
provided in Tahle 53, and the plugging/stebilization lists for both 8Gs sre provided In Appendices A
through C.

Jable §-4

Fable-6-4 through Table §-7 summarize reporied AVB waar, TSP wear, RB wear, and FO wear deplhs,
respetiively. Table 5-6 and Table 5-7 provide detailed information on all of the RB wear and FO wear
flaws identifled. Within Table 5-6 and Table 5-7, the struciuraily equivalent length and depth, as well as
the overall length ard maximum depth of the wesr! are provided. These structurally equivalent SRR
dimensions correspend to & rectanguter flaw which wotild burst at the same pressure as the messured e L
flaw; determined using the methods dasctibed In Sestion 5.1.5 of reference [5]. ’ S L

[ Eigure §-1Fgure-5-% through Flgye $-9Figure-5-9 provide tubasheet maps Hlustraling the locations of
dagradation reported in each steam generator. The AVE wear-is most prevalent in the central region of

| the tubesheet matrix, in langer tube rows (Flgure 5-1Figure-b<1, Bigure 5:2Figure-b-3). Two other
ragions within each 3G are alsp gffacted to a lesser degree. These regions are localed near the
periphery in glightly lower tows. TSP wear has effected (8wer tubes than has AVB wear. TSP wear was
identified at nearly every suppor elevation, with a greater tendsncy o0 otcur on the het leg than on the
“coid leg {Eigure §-Figuse-6-3, Bguce_ﬁ:&ﬁamﬂ Elgure 5-§Figure-6-5, Eigure §:6Figure-6-6). RB
wear was identifled in only six tubes (Flgure 5-7Rigure-&-#, Figure 5-BRigure-6-8). Foreign object wear
was identified in two tubes in SGEB (Fioure 5-9 F&gum—ﬁ-&)

Figure 5-10 and Figure 5-11 provide histograms of the reported depths of AVB wear which demonstrate e
that the vast majority of AVB wear was less than 25 %TW. Four AVB wear flaws were sized 230%Tw -7 = . . o -

and the affected tubes were stabilized and plugged. Figure 5-12 and Figure 5-13 provide histograms of -+~ '~ SE e e
TSP wear depths and Hiustrate that the growth rate of TSP wear dufing the first operating cycle was o Ees e
less aggressive than that of AVB wear. The maximum reported TEP wear flaw was 20%TwW. L

The decision to stabilize the tubes that ware plugged due to AVB wear indications was a proactive
decision (o address the potential for continued growth of the indications. Indusiry experience has
shown that most wear indicalions will eventually reach a certain depth plateau and cease lo grow
thereafter. However. with only one inspection, such an assumption could not be justifiad at this point.
Therefore, the conservative tecisioh was made 1o stabifize these four tubes priarto plugging.

Although 8 significant number-of AVB waar indications was detected, the quantity, depths, and
locations of the indications are consistent with other recently replaced stearn generators. The most
compatible comparison is to the replacement steam generators at St. Lucie Unlt 2. 8L Lugie Unit 2 aiso
reptaced their odginal square-bend sleam genarators with u-bend stsam generators. The quantity,
depthe, and focgitions of the SONGS-2 AVB wear Indications are very sitmiiar to those seen at 81 Lucie
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in their frst inspection. The TSP wear indications are also within expectations based on irspetiion
resylts from other recently replaced steam generators:

The tetainér bar wear indications were not expected Bs they have notbeen reparted in othar MH}
steam ganerators with the retainer bar design. As a resultof the finding .of retainer bar wear, the
dagradation sssassmem was Tevised during the oulage fo include this new mechanism.

6.3  Socondary Side Visual Examination Restits . : ; ERDERERS -

During the eddy. current inspaction of SGB8, foreign object indications and {oreign objest wear
indications were raported in two adjacent tubes atthe 4™ TSP (see Table 5-7 and Fipure 5-9Figure
&8). Comsequently, a secondary side foreign object search and reirieval effort was inltiated, and the
team suscesshdly located and removed the abjectftom the steam generator. Phistographs of the object
taken during retrieval are pravided in Figure 5-44. Note thet the. O wear indication identified in be
$G88 R137 C77 is visible in the iefi phote in Figurs 5-14. A foliow-up analysis performed by SCE
identified the object as weld metal debris [17]. These two adjacent tubas are being left in service
bocause the indications are below the Technical Bpesification-plugging limit and the cause of the
degradation has been remaved.

Due to the eddy current wear indications. atthe retaiber bars, sacondary side visual inspections of the
retainer bars were perormed in both steam generatars. These Inspeclions ware perfanmed on the
retainer bars st 801, BG2, BOS, B10, B11, and B12. These retainer bars were selected for visual
inspactioh since-they are smaller in diameler-and all retainer bar wear sccurred at one of these
locations. The visual inspections were focused on verifying the integrity of the retainer-har and the
assoelated walds. -All retainsr bars and welds inspected were détarmined to be in the as-designed
canfiguration. No cracking-or degradation of the welds ar retainer bars was doserved.

The other secondary side examination activities {i.e., postlancing visual exam at the top-af-tubesheet,
visual exams parformed in-{he upper buntile region) identified no foreign objects and Ao evidence of
internal strugture degradation. No eonditions which could generate forgign objects or threaten tube
integrity were idendified during these examinations.

6.4  Primary Channe! Mead Visual Examination Results

Remoie visual sxaminations of the four primary chiannel heads weare performed upon removal of the
primary manway diaphragms i.e., as-found) and immediately prior to re-installation of the diaphragms
{i.e., as-left). No degradation of the structures in this region-of the SGs was identified, and no foreign
ohjacts were identified. No tubes had been plugged previously'in eithar SG, hence no plug
examinations were performed.

Remote visual examination of the four primary channel heads was performed for the accessible areas
of the divider piate 1o channel head and tubssheet welds. There were no indicalions. This was a
comrnitment to the Nuclear Regulatory Commission to fellow-up on experience during manufacturing of
the SONGS Unit 3 steam generatars.

Remote visugl examination of ithe four primary channel heads was performed forthe low-lying areas.
This was & respuonse 10 industry exparience reportad in Westinghouse Nuclear Safety Advisory Letter
(NSAL) 12-1. in cold leg channel heads, the area was the flat bottem. I the hot ley channel heads,
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the area was the fiat bottormn and the bottom Six inches of the sides of the channel head end dvider '
plate. No abinormal condlitions, such as wastape or @ breach of the channal head cladding, ware
observed. This inspaction salisfies the requirements of NSAL 12-1.

Tabie 6-1: Steam Generator Tube Inspection Scope '-Sﬁvnméry '

o SEOPE DESCRIPTION:

ASR Exem Deseription Srient
Haot ) Cotd 100 % Boboin FR. TEH-TEC
Expansion

Hot HL Tubsthget Fosiphery | T8HeNA

cout CL Yubexhoo! Pariphery | YEC+3M{

Hot HL RelainorBar Tttbe RRC | 07TH-B0G

Cofd CL Retginer Bar Yube RPE | 0TCHG7

Total Rian tedez | team2 [weomi| seae | e
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Table 5-2: Wear Indication Summary

| sGss | 8688 | Total
Detected
Location | Tubes | Inds ] Tubes | Inds | Tubes | inds
AVB | 505 | 1757 804 | 2591| 1308 | 4348
TSP | 180 | 225 | 118 | 139 | 209 | 384

TN

RB 2 2 4 1 5 8 7
FO I 2 2 0 0 2 2
Total | 778 {186 027 |2735] 1708 | 4721 )
Plugged* g
Location | Tubes | Inds | Tubes | inds | Tubes | inds
AVB 4 4 0 [ 4 4
TSP 0 0 0 0 0 0
'RB 2 2 ] 4 5 8 7
FQ g 0 0 0 0 )
Total 6 8 4 3 10 | 1

Returmad to Bervics

Location | Tubes ! inds-j Tubes } Inds | Tubes | lnds |
AVB 5@1 [1732| 804 [ 2591} 1395 | 4323
TSP 180 226 ] 117e D137 297 ) 382

| RB 0o (o1 o fo {0 0

FO 2 2o jol 2 2.
Tol | 773 | 1es0] 21 | 2728 1684 | 4687

* This refiects only the tubes that were plugged due to
degradation. Tolal plugging, including those tubes plugged
preventively, s discussed in Section 5.2

» No tubes ware plugged to address TSP wear; however, two
tubes piuggad for other reasons contained one TSP wear flaw
each, Hence the number retumed to service has been reduced
by two.
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Table 6-3: Plugging/Stabillzation Bummary

SG 89

i 5G 88 Tatal
Tubes Tubes Tubes: Tubes Tuhes. Tubes
Plugged | Stabillzed | Plugged | Stabilized | Plugged | Stabllized
AVB 4 4 0 0 4 4
TSP 0 0 a o 0 o]
RB 2 2 S 4 4 8 6
FO -0 . (4] 0 0 0 0
Prowpier | 92 12 80 11 182 23
Total 28 18 o4 15 192 33

*  Although 86 \ubes were included in the retainar bar inspeciion scope (see Table &-1), only 84
tubes ware removed from service due to their proximityto the rithiner bars. Twotubes-wate
removed from the list of patentiaily affected tubes after closer review of the des] lgn drawings and
consultatlon with MHI.

Page 20




A

AREVA
AREVA NF Inc.,

an ARBVA ant Slerqune company

SONGS 2C17 Steam Gererator Condllion Manitoring snd Preliminary Operational Assessment

Document No_. §1-8177493-000

Table 5-4: Reported AVE Waar Depths {%TW)

sG Average | Upper 95" | Maximum
K 88 10.1 19.2 3b
B9 9.8 18.0 29
Both S@s | 89 19.0 35

Tablo 5+6: Reporteti TSP Wear Depths {%TW)

1

56 Average | Upper 85" i Maximum
88 9.7 140 17
89 107 WD 20
Both 8Gs 0.1 16.0° 20
Table 66; Retainer Bar Woear
- ' Maximum | Cire Axlal ; Struciural | Structural | -
: Sizing Depth Extent Exient Depth Length
. 8G_| Row, Col | Location | ETSS | (%TW) {in) (n) | (4TW) {in)
| 88 | 124 | 48 | BO+067" | 279081 47 046 0.31 434 1027
i BB | 125 | 4% | BOIHOME" | 270031 | 58 0.30 0.28 _B24 022
85 ¢ 118 | a4 ! B11-D:B0° | 27008.1 a0 048 0.28 26.5 0.21
© 08 | 118 i 133 | BO2+G.64° | 278031 80 0,48 0.43 83.6 0.28
[ 80 | 120 | 182 | Bio0.60" | 270080 28 0146 0.23 253 1 018
i 68 . 120 | 132 | BA1-0.42" | 279039 30 0.21 0.35 27.0 . 0.30
i 89 | 127 : 127 | BO3+0.507 |. 276831 | a8 0.31 0.45 34.7 0.30
Jable 67; Fureign Object Wear
T l " TMaximum | Circ Axial | Struchural | Structural | -
: l _ 8izing Dapth Extent Extent Depth Length
~5G iRowl Got | Locoyon | ETSS | (%TW). {in) (in) (%6TW) my_{. -
| B8 | 136 | 76 | 04W0.66" | 270011 s | om 025 | 257 0.21
[ 88_[ 137 ; 7 |O4pw07e 270M4 0 83 ;081 | 020 | 302 015 |
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Filgure 5-1: SG88 AVB Wear
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- Figure 5-2:. SGBY AV Wear
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Figure 5-3: SG38 TSP Waar - Hot Leg
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Figurs 5-4: $G88 TSP Wear — Cold Leg

SCE-SONGS Unit 2 - REPL ' B i o
Cold Leg TSP Wear | memE o
R =~ 7o 1 x
S el ToT des: et o ST 18 ST R
PRIASY FACE OUTORSERVIE @], NA | Lorpaom et
. " - e o v oy
FAAJEVAY
" T G
: ;
= .
!
H " ™
1m w
= =
L -]
kil n
L] ®
o =
£-3 "
= i »n
»
L] ;18
ol « v 'l g 0 bt ~t = 0 0 Ol . ¥ »
or A4 - el 1] ©8 o o ﬂ (3 k) = 5 el » 0 o4 .




A

AREVA
AREVA NP Inc

an AREVA and Siemens company

Document No,; 51-8177491-000

SONGS 2017 Stsam Generator Conditlon Monitoring and Prefiminary Opzrational Assessment

Figure 5-3: SG89 TSP Wear ~ Hot Leg
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Figure 5-6: SG89 TSP Wear — Cold Leg
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Figuré 5.7: SGBB Retainer Bar Wedr
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Figure 5-8: SG89 Retainer Bar Wear
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Figure 59: SGSB Foreign Object Yvear
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Figure §-11: 5G89 AVB Wear Depth Distribution
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Pigure 5-12: SG88 TSP Wear Depth Distribution
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Figure 5-13: 'SGB9 TSP Wear Depth Distribution
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Figure 5-14: Foreign Object Rettieved from SG88
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6.0 CONDITION MONITORING ASSESSMENT

in order to satisfy condition monltoring requirements, &l degradation machanisms: tetected during the
2017 outage must meet the structural and leakage performance criteria described in Settion 4.0.
Satigfaciion of the CM criteria can be demonstratad either-analytically or tarough in-situ pressure
tesling. Structurat and acdident inducad ladkage integrity are evaluated analylically based on the
degradation mrechanism's charactaristics, including clrcumisrential exient, axial length; and through-
wall depth. Operational lzakage integrity is-tronitored via Jeakage detestion systems and procedures
during plant aperation. o~ :

Consistent with the structural Infegrity critena described in Bection 4.0. the limiting pressure loading
oceurs at & value of three times the normal aperating differential pressure. For SONGS-2 this value is
4230 psi [7]. In addition to pressure loads, the CM must also consider the impact of non-pressure
accident loads if they could have a significant effect on the burst pressure of the degraded tubes, A
review of the screening guidance of reference [2, Bection 3.7.2} provides the basis for concluding that
non-pressure accident loads are not limiting for the identified tube wear in BONGS-2 SO lubes.
Reference [2] indicates that the burst pressure of flat bar wear in u-bend flanks of re-circulating SG
tubes {i.e.. AVB wear), wear lass than 270° in circuniferentiel extent at supports: below the fop TSP, and
degradation with circurnferantial involvement less than 25 PDA. (Percent Degraded Area) anywhere in
the tube bundle; will nol be significantly affectad by non-pressure lvads. The scoidant indusad teakage
performance oriteria must also-be assessed, and in-addition 1o the SLB pressure {2568 psi {7]), musi
also consider non-prossure loads where appropriate. This 18 discussed in more-detail within this
section.

in order for a degraded tube to be retumed to-service, the degradation must be measured using &
qualified ECT sizing lechniqus, and the degredation-must be evalueted-as acceptable for continued
operaton The sizing lechniques qualified for use st BONGS-2 are identified in the degradation
assessment [7] and are detailed in the ECT technique site validation document [B). if a degradation
meachanisin cannet be sized with appropnste sizing confidence, it is plugged on detection. All
degradation identified dunng the current outage was measured with 3 qualified ECT technique.

This was the first inservice inspection of the SONGS Unlt 2 5G tubes: performed after one cycle of
operation following SG replacement. The potential for mechanical wear {o develop at various locafions
within the SGs was recognized prior to the-examination, but the identification of significant wanr at
retainer bars was nat specifically anticipated. Although the ‘examinalion program as plannad-was well
capable of detesting this mechanism, the. degradation assessment {7] was revissd during the outage to
include this new mechanisrm. '

6.1 input Parameters

: Table 6-1Feble-8-1 and Tabie 8.-2Table-6-2 identify the input parameters used to pedorm the condition

monitoring assessment, in particular. these inputs were used within the AREVA liathcad tool which
implements-the SG Flaw Mandbook equations {10} in order to generate the finfl curves discussad in
Settion 6.2. The flaw modal for axial thinning wit limited circumferential extent-was. used for the
analyses (Section 5.3.3 of Refersnce 5). The 4280 psi 3AP value 18.based on a conservative
assessiment of Unil 2 secondary side steam pressure as measured during cycie 16. It is also expected
to conservatively represent the operating pressure differential (with 3x margin) during the next fuel
cycle, which is applicable to the operafional rssessment discussed later in this repent. The planned
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primary temperature ingrease will result in a higher steam pressure and a lower value of 3AP, however,
the 4280 psi value conservatively does not refieet this reduction. ’

Table 6-4: SONGS-2 Steam Generator Input Values e

Parametar Value L L "3;‘ ._

Desired probabifity of maal_lng burst pressurs imi 0.95 o l
Tublng wall thicknass ' 0.043 inch, [7)

.Tubing nt;ter diametar . l (750 inch, {7}
Mean of the sum of yeld and ullimate streagths i temyerature 118000 psi, 14}
Standard deviation of tha sum of yleid and ultimate strengths 2380 pal, [15]

- 3 X Normat Oparating Pressure Differentiat (JXNOPD) 4260 psid; 17}

EFPD from SG Replacement lhrough.EC‘l'I” 627.11.112)

| Expected EFRD from 2017 1o 2C18 &78, [13)

Table 8-2: Eddy Current ETSS Input Values {Referénce B) o
E758 ETSS ETSS g

Parameter 960041 |} 278031 | 270011
‘Probe Type . Bubybin Coil +Point +Point

! i Siops = 0.98 Slope = 0.07 Slope = 1.08
NDE depth sizing Intareep! = infercepl = intercept =
regression paramaters 280%TW | 280%TW { -1.97 %TW

NDE depth slzing technique ]
uncertainty (std) 418 %TW 241 %TW 2.30 %TW

NDE depth sléing snelysis . '
ot e D 240%TW f 106%TW | 115 %TW

PO .—-“—-‘
Total NDE (Sizing and ABY%TW | 236%TW ] 280 %TW

Technique) (sld)”

* Tolal uncertainty Is (he tethhique and anaiysis uncertainties combined via the square roat of the sum of
the squares.
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6.2 Ewvaluation of Structural integrity

6.2.1 AVB wear and TSP wear

AVB wear and TSP wear were evaluated with the flaw model described in referance [5] 85 "axial part-
throughwall degradation < 135” in circumferential extent.” The maximum circumferential extent of a
singie 100%TW waersear formed by a-tong fiat bar posilioned tangentially to the tube surface (e.g., an
AVB) is 85.4". For double-sided AVB wear the tola! cireuntferential extent for this limiting case would be
well below the 1358* fimit eslablished by this modal; hence, this flaw model is appropriate for AVE wear.
Far double-sidad AVB wear and double~ or triple-sided TSP wear this mede! also remains bounding
because the AVB and TSP geomstries provide sufficient circurnferential sepsration betweaen the wear
scars lo permit-each indication to be treated separatsly. The separation between centerline contact
paints for AVR wear ard TSP wear is 180" and 120°, respetfively. and results in negligible
tircumferenitial imoraction between separale wear locations in the same axial plane of the tube.

The tapic of exleral toads must be addressed. The maximum reported AVS waar depth (35 %TW),
adjusted upward to conservatively account for sizing uncarfainty (ETS8 88004.1), is 45%TW, IF R
assumed that this fldw is double-sided; and it is further conservatively assumed that the total
cirgumfereritial extant is 111° {see above), the resulting PDA would be 14. Similarly, the maximum
reported TSP wear depth (20%TW) adjusted to agcouni for NDE uncedainty is 30%TW. If it assumed
that this waar depth occurs at all three TSP jand contacts, each with the limiting clrcumferential extent
of 56.4°, the resutting PDA would be 14. Because the circurnferantial involvement of these flaws is less
than 28 PDA, external Ioads need not be considered in the svaluation of burst integrity.

The babbin probe was used to estimate tha depth of AVB.wear and TSP wear through the application
of ETSS 968004,1. CM limit curves for AVB wear and TSP wear based upon ETSS 96004.1 anct the
paramaters provided In Table 8-1Fable-8-4 and Table 6.2Takbie-8-2, are provided in Figure 8-1Figure
6-% and Figure 8.2, respectively. These figures also- inciude the throughwall depth of aach indlication
reported, plotted at the assumad axial flaw length. The assumed flaw length for AVB wear indications
was gerived from the flaw profiles (using line-by-me sizing). Twenty-two AVB wear indications were
profiled with emphasis placed on the deeper indications for profiling. Of the AVB wear scars profiled
(using line by ling slzing) the maximum structural length was determined to be slightly less thao 0.6
inches. A bounding length of 0.7 inches was chosan for the AVB wear as Shown on Figlte 6. 1Rigure
8-+ This 15 slightly longer than the 0.6 inch wigth of the AVBs.

The TSP wear flaws are plotied at a length of 1.4 inches, slightly longer than the thickness of the TSPs
(1.38 inches). Since all AVB wear and TSP wear flaws fie below thelr respective CM fimit curves, it is
concluded that the structural integrity performence criterion was salisfied with respect to these
degradation mechanisms during the operaling period preceding the 2C17 outage.

6.2.2 Retainer Bar Wear

Retsiner bar wesr was also evaluated with the °axial part-throughwall degradation < 135° in
circumferential sxten?” degradation model as deseribed in reference [5). The maximum maasured
crcumferential extent of RB waar was 0.46 inches (Table 5-8) which comesponds with an angular
exteni at the mid tube wall of 75 well within the 138" requiremsnt for this flaw model. Because of the
rather short axial extent of the RB wear indications, it is prudent to also consider the potenual for
rupture in the circumfarential direction. For the indication with the largest circumferential extent (6.46
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.. inch, SGBQ R1 19. C133 802, and a lintiting assumption thét the wear Is 100%TW over the entire

o ircuinfarential Biignt, the parcent degraded area {PIA} Is found to be 21 PDA (i.e.. (0.46)/({mid-wall
“diniméle)) ). This limmng fiawe was evalualet) with the degradation medel for circumferential cracking

- ufider pressiite foading s described rafenence 12). Based on this model the: lower bound burst -
prassure in the circumferential direction was dstenmined to be 8470 psi; mueh fess Hmlling then the
rasulis from the axial part- hroughwall model (discussed belaw). This provides the bass for-coneluding
thak the- axlalpaﬂ-xh:oughwall degradation motel % approprigte for the evaluation ¢f RB wear.

Extarnal ioads which are assumad to exis! concurrently with the SLB accident do not significanity affect
butst pressure in tubes with flaws located in the u=bend region-onthe tube flanks {445°%) [2}. +Roint
probe examinations were performed with anafher eddy cutrent probs placed in an adjacent iube in
order to estimate the position-of the fimiting flaw (SG89 R118 C133 BN2) relalive to the tube flank. This
testing showad that the flaw lles approximately 40 fo 50 degrees from the flank position; consequently,
the RE wear may not lie entirely within the flank region. Howsver, it is also known that external loads do
not significantly affect burst pressure in tubes with flaws whose cirsurmnferential involverment Is less than
26 PDA [2]. The upper bound circumferential invalvement of the limiting RE wear flaw is onty 21 PDA. It
is therefore concluded that the fimiting condition monitoring structural criteria is 3% notmal operating
pressure differantial, rather than 1.2x the combired loading of SLB pressure and external loads. in
short, it i appropriate to consider pressure loading-oniy for the structural integrity evaluation of RB
wear flaws,

The axial dapth profile of each RB wear fiaw was measured using ETSS 27803.1, and this data was
used 6 determine the struclurally significant dimensions of the flaws using the methads describad in
Section §.1.5 of reference [§). The results ara provided in Table 5-6 and are plofted on.the CM curve
provided in Figure 683 Since fhe RB wear in tube 50388 R119 C133 B02 lies above the CM curve in
Figure 6-3, It could not be demonstrated on the basis of NDE measurements and analitical evaluation
that this tube met the structural integrity perfotmance ¢oitaria, Consequantly, this tube was subjected to
in-gitu pressure testing. Al othar RB wear indications lie below the CM curve and, hence, ara shown to
mest the structural integrity performance criteria analyhcally

In-situ accident Isakage end structural proof testing was perFonned ontuba SG89 R118 C133.802 in
accordance with the guldance provided in reference [4]. The nomal operating, accident ievel, and proof
test hold pressures were adjusted to account for temperature effacte on material strength, and other
factors retated to the test process. All testing was accomplished using full tube pressurization. The be
was held pressurized al the required hoid times without any difficulties. Mo leakage or rupture occurred
at any time during the test, thereby successfully demonstrating that the tube met the SONGS accident
leakage performance crileria and structural integrity performance criteria during the operating period
precading the 2C47 qutage. This rasuk also damonstrates the generous leval of conservaiism inharent
in the flaw sizing and analytical methods wsed to evaluate SONGS SG tube volumetric gegradation.
The in-situ tost results are documented in reference [15].

8.2.3 ‘Foreign Qbject Wear

Foreign objeci wear was evaluated with the "axial pant- throughwall degradation < 135° in
circumferential extent” flaw mode! as described in reference [5]. The measured circumferential extent of
hoth reported FO wear flaws was 0.31 inches or 50°, which Is well within the 135° constraint of this

- model. Although these flaws are short axially, the circumferentiel involvement is only 14 RDA. Thus
these lzbss would not preferentially burst in the circumterential mode prior to axial burst, and the use of
the axial park-throughwall flaw madel remains appropriate (see Section 8.2.2). In addilion, because
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these flaws are located well below the top TSP (i'.e.. they are-at the 4™ TSP}, and because the
circunferential invelvement is leas than 285 PDA, external loads need not bie cansidered in The
evaluation of burst Integrity. .

The +Point probe was used to measure me axial depth proflle of !he flaws hrough the application of

ETSS 27801.1, This dats was used to determine the struciurally significant dimenslons of the flaws
(Table 5-7) hy applying the methods described in Secfion 5.1.5 of reference [6). The applicable CM {imit
curve, hased upon ETSS 2¥Y907.1 and the parameters provided in Tabie 6-1Feble-6-1 and Tabls
§-2Fable-8-2, is shown In Figura 64 along with the steucturally equivalent dimensions af each FO-wear
flaw. Sinee both flaws lie well below the CM Imit curve. itis contluded that the strustutal integrity
performance criteria-was satisfied with respect to forsijn object wear during the: opamhng pariod SRR
preceding the 2C47 oulage. R R

8.3 Evaluation of Accidont Induced L.eakage integrity

€3.1 AVB wear and TSP wear

Volumetric degradation that Is predominently axial in orfentation and fs greater than 0.25 inch long-will
leak and burst at essentially the same pressure [2]. The SONGS-2 AVB wear and TSP wear flaws meet
this description. The eveluation in Section 8.2.1 demonsirated that the AVB wear and TSR wear
identified during the 2017 outage satisfied the burst intagrity criteria at a pressure of 4290 psi.
Consequently, the laakage integrity of AVB woar and TSP weer atthe much lower SLB prusaure
differentin! of 2580 psi is also demonstrated by thatevaluation. Ali-of the:tubes with AVB wear and TSP
wear flaws satisfied the. SONGS accident induced teakage perfom\anee criteria during the-operating
pericd prior to the 2C17.

8.3.2 Retainer Bar Wear

The accident Induced lsakage integrity of tubes with RB wear is. bounded by tube BGSER119 €133
which hag the targest measursd RB wear flaw identified during the 2C17 autage. The leakage integrity
of this tube was confirmed by in-situ pressure testing, during which the tube did not ieak or rypture at
any pressure level. Based upon tie in-situ test resiits it is concluded that all of the tubes with RB wear
flaws safisfied the SONGS acoident induced leakage performance criterta during tie apsrating periad
prior to the 2C17 outage. The in-situ testis discussed in more dstail in Section 6.2.2 and in reference
[15].

6.3.3 Forgign Objert Wear

Since the axial length of the FO wear flaws. is less than 0.25 inch it is theoretically possible that pop-
through and leakage could oceur prior to tube rupture. Per reference [2], & conservative evaluation of
this potential may be perfarmad through the use of the refarence (5] flaw medel for uniform depth. 360°
volurnetric degradation. The fimht curve of Figure 6-5 identifies the throughwall limit for uniform 360°
thinning at 2580 psi. As with @ CM limil, this eurve includes the effects of relational, malerial strength,
and NDE sizing uncertainties. The relational uncertainty s the Uncertainty between the actual burst
pressure and the calculated burst pressure based on known structural lengths and depths. The
raported maximum depth and overall axial length for the two FO wesr flaws are alse shown in Figune
§-5 Because hoth flaws lig well below the curve # is concluded that the foreign abject wear identified
did nol violate the accident induced leakage performance criteria during the operahng periad prior to
ihe 2C17 outage.

Pagu A0 -




A

AREVA Document No.: 54-9177484-000

SONGS 2C17 Steam Generater Condition Monitering ard Prelimimary Operations! Assessment

6.4  Evaluation of Operafional Leakage Integrity

‘fhmughoui the operating pariod preceding the 2C17 outage, SONGS Unil 2 experienced no
meastrable primary to secondary legkage. Therefore, the oparational iaakage performance criterion
was satisfied during this period.

6.5 Condiion Monltering Conclusion

This condition manitoring assessment has gvalueted all SG wbe degradation detected during the 2C17
outage against the three SONGS technical specificalion performance criteria. Through a corabination of
eddy cument inspection, analylical svaluation, in-situ pressure testing, -and operafional legkage .
monitoring It has been determined that the three performance criteria: 1) structural integrity, 2) acsident
induced leakage integrily, and 3) operational ieakage ntegrity; were satisfied dunng {he operating
period prior to the 2G17 outage.
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Figure 6-1: CM Limit for AVB Wear, ETSS 96004.1
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Figure 8-2: CM Limit for TSP Wear, ETSS 96004.1
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Figure 6-3: CM Limit for RB Wear, ETSS 27303.1
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Figure 6-4; CM Limit for FO Wear, ETSS 27901.1
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e 3 b o 16 s A e e

Figure 6-5: Foreign Object Pop-Through at 2560 psi, Uniform 380° Thinning, ETSS 27901.1
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7.0 OPERATIONAL ABSESSMENT

The SONGS 8C Program requires that a “forward looking” Qperationsl Assessment (OA) be performed
to deternine if the steam-generalor Wibing will continue to meet the structural and lsakage hviegrity el e e
requirements atthe end of the upcaming operating oycle based upon an evaluation of he degratiation R
mechkanisms observed during the current inspection. As previously discussad, thes following tube L e
degradstion mechanisms were identilied during the 2C17 steam generator inspections:

» Antiwvibrefion bar (AVE) wear
¢ Tube suppor plate (TSP) wear
» Reftainer bar {RB) wear

« Foreign object {(FO) wear

74  Evalvation of Strustural Integrity

The fundamental OA structural intagrity criteria is that the projecied worst case tegraded tube for ench
exisling degradation mechanism must meet the limiting etructural perfosmance parameter with a 96%
probabitly wnd 50% confidence. Due to the ralatively largs number of AVE waar and TSP wear flaws
identified during the 2C17 outage, a probabllistic appraach was tised o pertorm the OA for these
mechanisms. The basic inpul parameters provided in Table 6-1Fable8-3 and Table.8-2Table-6-2 are
also used for the operalional sssessment.

744 AVEB Woar and TSP Weoar

‘The typlcal delerministic approach for performing an QA for waar is to Identify the wersi case flaw
during the current outage, apply an upper bound growth rate to reflect growth during the next cycle, andt . - co :
compare the resulling depth (Le.. the end-cl-oycie (EOC) depth) to the OM livitt curve. This is generally Coor T e
apprapriate for degradation machanisms which involve & small number of flaws. Howaver, whan e large ST
number of flaws of & particular mechanlsm are expsecied to develap or are left insarvios, it is non-

. consaryative to periorm s delerministic OA evatuation of this type. A prebabilistic appronch audresass

(b)(4)

calculated and compared with the value of SXNOPD. This process is repaated thousands of times (via

e s 4 s — ey ———
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& monte carlo process) in order to develop e prababliity of burst for the worst.case degraded tube. This
valus must be at least 05% to.successfully satisfy the fundamantal OA etlterfa. If the mesult ja lees than
§5%, a lower plugging fimit mus! be implemented. The calculation also ednsiders uncstiainties
associaled with matafnl strength, NDE sizing, the retie of maximum fisw depth to structurally significant -
flaw depth, and the burst equation fiseif. Within the ful burdie OA tanl, AVB and TSP wear are
avelueted. using the EPRJ Flaw Handbaok degradation mode! for axial pan-throughwall degradation
lass than 135° in circumfsrential extent, subjected to préssure loading of 3XNOP,

7140 Growth Rates

One of the underlying assurnplions implemented within the full bundie DA tool is that growth rates
going forward sre mndom with respect o the current wear depth, Sincs the SONGS-2 5Gs have

—— opoerated for only ons cyole It is not known I or 1o what extent this behaviae wil manitect ilesit —
(b)(4) :

Page 48 T — - )



A

AREVA ' Documiant No.: 51-4177491-000

SONGS 2017 Stearn Ganerator Condtion Monlloring and Preiminary Operational Assessment

|(0)(4)

The grawth rate distrbutions applicable:to AVE wear and TSP wear are provided. in Figure 7-1, Flgure
7-2, end Figure 7-3.

7412 8tructural Depth Ratio

Structural tangths and Japths were obtained for 22 AVB waar indicstions that were line-by-line sized
wiih the +Point probe. The selection of indications for (ine-by-fine sizing was based on depth of the
indication with emphasis placaed on the deeperindicalions 8ince the results of the operational
ossbs6mant are highly dependent on the deapest flaws retvmed 1o service, use of the structural lengths
and dapthe from 22 df the deeper indlcations is justified. The situctural depths wore compared to the
maximum depths for each flaw to obtain & reto of structural to maxiinum dept. The retio of structural
depin 1o meximumn depth renged from a low of 0.78 to & high of 0.94. The average and the standard
deviation of Ihie ratio are C.B82 and 0,052, respectively. These values were used as Inputs 1o the full
bundile OA too! for the AVE wear avaluations. Using the distribution of struetwrat to maximum depth
ratios, the QA tool rantormiy applies a ratio value, sampled from this nomial distribution, to each
postulated maximum dopth at the EQC, The sampled relio value is constrained 1o a minfmum ard
maximum of ('8 enxd 1.0, respectively. For TSP wear, 8 ﬁxad value of 1.0 was congervabively used for
the ratio of slrucml to maxnmum depth.

7443 Initiation and Depth Distribution of New Indications

(b)4)

7414 Results of Probnbilistic OA for AVB Wear and TSP Wear

The fundamantal OA criters is that the projecied worst case degraded tube for sach existing
degradation mechanism muosi maet ths limiting structural performance parametar with a 5% probability
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and 50% confidence. The resuits of the probabilistic QA for AVE wear and TSP wear are provided In
Table 7-1. The values pravided in (he table.represent the projected-EQC probabiltly of non-burst fot the
entire population of flaws In the specified.group. These valups campare direcily with. the D5/50 CA.
criteria. Nate thiat the seimbined probabifity of non-hurst -for AVE wear Is strply the-product of the
probabilittas for the two depth %roups- evalyated (e.g., 0.981 x 0.681 = 0.872). implementation of the
230%TW preverttive plugging Timit for AVB wear provided additional margin to the: OA criteria‘in $G88  °
such that the probability of not-hurst for AVB wear exceeds 97% in both SGs, When considering AVB
and TSP wearin combination, the probabllity of nen-burst at the end of the next eycle is 97%. In all
cases the OA structural integrity criteria s satisfied.

Table 7-1: Projected EOC Prababiltty of Non-Burst

~ End-ofu-Cycle
No, of Tubes Tube.Degradation
Raquiring Plagging Probabitity of Non-Burst
Flaw “Plugging . _ "
Catogory - Limit 5688 $G89 5G88 - 5689
AVB Wear »20% | >30 %TW 4 0 0.981 0.984
AVB Wesr <20% | ->30 %TW No Plugping Required 0.991 0.986
Al AVB Wear
TSP Wear »35 %TW No Plugging Required
AVB & TSP s

Wear Combined
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Figure 7-1: SG88 and SGB9 Combined Depth Growth Rate Distribution, AVB Wear >20%TW
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Figure 7-2: SG88 and SGBY Combined Depth Growth Rate Distribution, AVB Wear <20%TW
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Flgure 7-3; Depth Growth Rate Distributions, TSP Wear
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74.2 Retainer Bar Wear

To eliminate the potentiaf for fulure RB wear in inservice tubes, all tubes adjacent to retainer bars were
plugged In both §Gs. Prior te plugging, all tubes with RB wear indications were stabilized with u-bend
cable stabilizers. The tubes on either side of all ratainer bars, ateach end of the retatner bars, and at
five center of the retainer bars, were also stabilized prior to plugging In bath SGs. This augmented
stabilizetion, depicted in Figure 7-4Rigure-7-4, provides additional material volume to resist continued
RB wear, &nd provides added assursnes that the retainer bass will nol interact with inservice tubes.
This figure shows the stabilization pattern for SG8B, inciuding the two tubes with RB wear indications in

" 8(;88. Thess corraative aclions provide reasonable assurance that retainer bar wear will not chellenge
the structural integrity performance criteria during the remaining life of the steam generatars. In
addition, the stabilization of these fubas provides reasonable assurance that a fube severance avent
wiflt not oceur during the remaining life of the steam generators. :

Mon‘ltoring of the tubes adjacent o these plugged tubes will be performed during the next scheduled
steam genarator ingpection.

Figure 7-4: Augmented Retainer Bar Stabitzation {388 Bhown)
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7.4.3 Foreign Objuct Wear

All Unlt-2 86 fubes were examined full length with bobbin coll probes. Two (ubes were Identifizd with
foraign. object and foreign abject wear indicetions. The abject which caused the foreign object indication
and associaled wear was retrieved from the steatn generator, Consequently, there is no.capaciiy for
the degradafion to progress during future oparation. After removal of the pan, the affected locetions
werse inspacted with a +Point™ technique qualified for depth slzing (with-the part not present). Nefther
indication exceeded the SONGS 358%TW plugging limit (see Table §-7). 8ince the indications were
below the SONGS plugging limit and the part was removed, these fibes were left in service. No ather
foreign ohjedts or foreign chject wear flaws were idontified during the eddy current examination.

Subsequent analysis by SCE determined the part as weld metal debris. Therefore, this is not indicative '
of degradation of secondary side intemais.

The §G work activiies petformed during this refueling outage included post sludge lahcing secondary
sitfe visual inspections of the TTS annuius and no-tube tane regions in both SGs, and visuel
examinations of the uppet bundis, incluting the retainar bars and the retalner bar wealds. Othar than the
object discussed abave, thess examinations idanfified no toreign objects or conditions which could
credibly generate foreign objects capable of impacting tube integrity.

tn summary, bassd on extensive ECT inspsctlons augmented by secondary sids visual examinations
and FOBAR, no foreign objects capable of causing whe degradation are known to remain in the Unit 2
8(3s. Hence, there is reasonabls assurance that {oreign abjects will not cause the structural or leekage
Integrity performance criteria to be exceeded prior lo the next tube examination in each steam
generaior

7.2 Evaluation of Leakage imegrity

Al tubes with degradation sxceeding the technical specification plugging fimil have been removed from
service by plugging. Par reference {2, the onset of pop-through leakage for axially oriented velumetric
flaws with limited circumferential extent - the nature of the degradation identified in SONGS-2 5Gs - Is
coincldent with burst. Since none of the identified degradation mechanisms are projected to exceed the
structural perfarmance criteria prior 1o the nexd scheduled inspection In each §G, there is reasonable
assuranes that naither the operational, nar the accident-induced leakage performance criterie will be
exceeded prior 10 the naxt inspesalion of the Unit 2 8Gs.

7.3 Secondary Side internals

Although intaraction of tubes with retainer bars resulted in sngnmmm degradation in several tubes. his
condition has heen remediated through tube stabilization and plugging. No degradation of secendary
side intemals which could impact tube integrity prior fo the next examinaton was identified during this
outage. No tube suppont deficiencias or misplacement were identified during the 100% bobbin probe
examination or during the secendary side visusl examinations. .
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74  Operational Assessment Conglusion

. Based upon the resulls of the 2C17 eddy current tube examinations, the primary and secondary side
visual examinations, ang the implamented gotrettive agtions, this preliminary operational assessment
concludes the steam generator strustural and leakage integrity performance criteria will be satisfied
until the final operafional assessment is completed.

As a prefliminary OA, this assessment is only valid for 90-days after entry inth Mode 4. The possible
restoration of kot leg primary sidée temperature does Introduce edditional uncertainties tito the
anaiyses. Therefore, this operational assessment will be updated with additionat supporting informafion
for the assumptiens on growih rales for AVB and TSP wear.

in gddition, the potential for ubesto-tube wear (simllafto thiat seen in SONGS Unit 3) will also be
included in the final operational assesement. More discussion on this subjectis provided in the next
saction. :

80  POTENTIAL ARPLICABILITY OF UNIT 3 FINDINGS TO UNIT 2 OA

During the 2C17 inspection, SONGS Unit 3 was shut down due to B primary-to-secondary leak. After
eddy current testing of the Unit 3 steam ganarators. it was determined that the likely cause of the leak
in Unit 8 was tube-to-tube wear in the u=bends. The UnHt 3 lube-to-tube wear is believed to be due to
in-plana moiion and instability of the u-bends of the tubes. A Root Cause Assessment hes been
inftiated.

if this event had happened after the SONGS-2 putage of at another plant, the EPRI guidelines would
requirs {hat SONGS address this operating experienica in the degradation assessment prior o fhe next
Unit 2 steam generator inspection. In this case, the degradation would be Included as & potential
mechanism and a sample inspection with a qualified technique would be reguired. For the tube-to-tube
wear, the bobbin coil is fully capabie of detecting this mechanism. Bince all in-servica tubes were
inspectad fult tengfh with bobbin coll probes, the Unit 2 inspection stope was more then adequate fo
detect this mecharism. No indications of tubae-to-tube wear wera detected in any Lnit 2 tube.

However, singe this event ocourrad during the Unft 2 inspection, SCE tock several additional steps to
provide additional assurance thal this mechanism had not initiatad in the Unit 2 sieam generators
These steps included the following:

+ Review of the bobbin data with “re-caltbrated” eyes sensitized fo the potential for tube-to-tube
wear

« Supplemental visual inspections of the 7" TSP and the u-bends in the vicinily of B04

« Evaluation of the exial extents of the AVB wear flaws

These additional inspections and reviews were performed (o determine if any precursor signals of tube-
to-lube waar were present in Unit 2.

The review of the bobbin data included about 1000 tubes in each steam genetator in the same region
as the tube-to-lube wear in the Unit 3 steam generators. This review showed no evidence of tube-to-
tube wear. '
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The purpose of'ﬂue.supplsmental visual inspections was o look for evidence of tube-to-tube wear and
tube-t0-AVB wear in the ragion experencing this wear in Unil 3's steam gensrators and thus support
the results of the eddy current inspection program. The visual inspections in the u-bend near the B04
support included multiple passes between Columns 73 and B7. No@idende of fubeoitube: wearpr.;
AVE-waar ndications:extending signiticantly-titside dfdra. AVE InteiHaca: 2
inspections of the 7" TSP Inspections were performed to look for TSP wear, blockage oi the broached
openings, and lube efignment with the 7% TSP. No abnomal o unexpected conditions were ohserved.

The eddy current deta on 8 semple of the deeper wear Indications were also reviewed for wear
extending ouiside the bounds of the AVB. These reviews showed that the wear |ndica1|ons ware
contained within the confinas of the AVB intersection.

Therafore, it f:conclidéd-thal he ke to:\liba wearis. aitfier didito:4 ";Sh“éﬁ'oh\’ehofx SpeeificioUnit3or
the:tubg-to-tube:wearhas fet-yetinitiated In: Unlt'Z, 4f.the outcome of the Root Cause Asssssment
shows that Unit 215 susceptitie 1o this mechanism, s operational assassment should be raviewed

and revised as necessary at fhat time.

The above discussion assianes that operating conditions for the upcoming cycle of aperation arg the

same as in the previous cycle of operation for Unii 2. As discussed eatlier, SCE:has plans to. testora .

the primary. sids-hot: degiemperature to-a temperatyre of-808F. 1n fightofithe: Unlt_Sﬁm:qugerCE is. .

cumently reconsidering tb@ Twhmfestoratlon “hala dedisionhas ‘m){'been ‘made:at the time of
~preparation:efANs.epart. An ineraage in T-hot will Ehangs velocfﬂes densities, and pressuras within

5\3 10be buridle” It'shetld be noted that there are considerable uncertainties associated with these

pending changes that have not been evaiuated by AREVA. Therefore, if SCE proceeds with T-hot
nestoratmn, this operaticnal assassmamwﬂl be reviewed and revised.io;,address the:potentisl-for.

d nil-3: Raot Cause As56S8 '

8.0 CONCLUSIONS

The results of the steam generalor inspections performed during the SONGS 2017 refusling outage
and evaluated in the condition monitoring assessment, confirmed that the three technical specification
performance criteria were satisfled during the operating cycle prior to 2C17. Tube plugpingand -
stabilization-activities irnplemented; curing 2C°17 temediated: degraded:condiiens-and placed the:$Cs In
a.condiiion: acceptable-for-operativn, This préliminary operational assessmant concludes that the
steam generator structural and leakage integrity petformance criteria will be satisfied until the final
operational assessment is completed,

As stated in Seclion. 7.4, this operational assessment is preliminary. The finat operational assessment
witl be completed within 80 days of Mode 4 and will corsider information on the effett of possnb!'e"(-
hot-restorafion:on growth:rates: of AVB and TSP wear and:the: possibie‘development: of tube 10 tube

. wear ’
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Title:
[SGRP- TEMPORARY FAGILITIES OUTSIDE THE PROTECTED AREA (070800358-52) |
NECP Type TEMPORARY NECP REMOVAL DATE
{1SSUE FOR CONSTRUCTION [N/A
Quality Class Unit
LV [ 123 ]
Tier Lovel - )
[TIER |
__~NECP Owner: o
B . ] Fx é

Verification of PQS must be completed and verlfied before entering name in the “Prepared By”,
“Verified By” and “Approved By (FLS) blocks. A signature or electronic approval in the SCASE
transaction will indicate PQS verlfication.

PQS T4ENSG is required for the NECP Preparation, Approval, arid Cjosure of Tier | and ii.-
PQS TAEN91 is recuired for the NECP Preparation, Approval, and Closure of Tier Il and V.

Prepared by: (Printrame and sign) ] Dale ) =y
B6) Tl i, Zor7 7 Ex 6
~—Verified by (IRE/Checker) ~—  Date ' £
(0)(6) oi-18 -zol] o -
~ Approved by: (FLS] — Date
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Approved By: (Manager, DE) IDate

|
Approved by: (Other) Date
1 i

Important to Safety or RO?:

[ Yes B No

License Amendment Request required: If YES,; list PCN No.

O ves X No [

Are there any “YES® responses on Fortm 26-182 or 26-5717:

Yes [J No
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implements NCR (N-CAP) disposition item?: If YES, indicate NCR#/Rev/Disp ltem#
[ Yes X No | , |

List the 10CFR 50.59/72.48 SCN and or SE Operations:

Operation 8000749857-0020 (SCN 070800358-54)

The previous 10CFR 50.59 Screen is still applicable to ASC D0044582 and concluded
that the proposed activities are not adverse.

(Not.applicable for U2/3 Tier 1 NECPs or Temp NECP in support of Maintenance Activities installed no
more than 90 days at power) '

DESCRIPTION OF CHANGE

A. Reason for Change:

Industry experience has shown that the tubing in steam generators similar to those installed at
SONGS Units 2 and 3 are experiencing unexpectedly high rates of tube wall degradation, as
revealed by periodic eddy current testing during refueling outages. The tube wall degradation
has required affected tubes to be plugged, progressively reducing the heat transfer capacity of
the existing steam generators. Industry experience indicates that this reduction increases to the
point where the original steam generators (OSGs) need to be replaced in order for the plant to
continue operating within the limits of its Technical Specifications. At SONGS, degradation of
the tubes reached the point necessitating replacement of the original Unit 2 and Unit 3 steam
generators during the Cycle 16 Refueling Outages. This work will be implemented under the
auspices of the Steam Generator Replacement Project (SGRP).

This ECP is a part of the Steam Generator Replacement Project and requires temporary
facilities be erected for staging of the original steam generators and for a decontamination area
to support replacement of the steam generators.

ASC D0044582 is created to add DSAR and UFSAR changes and provides minor
editorial changes (see BOLD sections on Pages 2, 3, 8, 9, 10 and 11). This ASC
reflects changes in ASC D0033902 for completeness.

ASC D0033902 provided design features of the temporary facilities outside the PA and
authorized field work of severing, removing, segmenting and packaging of OSGs for off-site
shipment and disposal of the Qriginal Steam Generator Steam Domes (0SGSD)ransition
cones and steam dome internal components. A shielding/shipging package (tube bundle cover,
TBC), will be installed onto the OSG Lower Assembly (OSGLA}. Other activities inciude the
cutting up the steam dome and steam dome internals and transporting them to the SONGS
Mesa area. Cover Page Sections A, B, C, D, F, H, J, and K are updated. Design Criteria,
ALARA, Fire Protection and SP1 checklists are all reviewed for this ASC. For the Summary of
impacts to various groups, please see SPI Assessment Part B. Previous attachments of this
NECP are not included in this ASC. Related references for the OSG Segmentation are provided
in Attachment B. ]
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B. Functional Objective of the Change:

Temporary facilities include the Original Steam Generator Segmentation Facility
(OSGSF) and the Replacement Steam Generator Storage Facility (RSGSF). They
will be constructed within the SONGS Owner Controlled Area {OCA) west of
Interstate Highway I-5 for onslte staging of steam generators and for a
decontamination facility. The locations for these facilities are as shown on
Bechtel Drawing 25221-000-C0-1000-00003 {S023-617-3-D151).

The OSGSF and RSGSF, as shown on Bechtel Drawings 25221-000-C0-1600-
00001 (S023-617-3-D149) and 25221-000-C0-1000-00002 (S023-617-3-D150), are
required to be erected and functional to support the Unit 2 and Unit 3 SGR
outages (Cycle 16). These temporary facilities will remain in place until the
completion of segmentation and packaging of the Unit 3 Original Steam
Generators (OSGs) for offsite transport and disposal after which time this facility
will be disassembled and removed.

The OSGSF will provide a weather protected area for onsite storage of the OSGs that
will accommodate cutting up the OSG steam domes once they are severed from the
OSGs and may also support cutup of the OSG lower assembly.

Both of these facilities are metal frame/fabric covered structures. Each structure will
provide for a completely enclosed space, have a watertight covering, and protect from
the marine air environment. Each facility will have foundations and floors suitable for
the intended occupancy. Doors, as appropriate, will be included for ingress and egress
of large components. The facilities will contain sufficient power lighting, ventilation,
furniture, and other services required to support the work activities planned.

This ECP will install the facilities and will remain open until the end of the Unit 3 SGRO
at which time the facilities will be removed.

Other trailers and sea vans will be positioned in available space throughout the
Industrial Area and will be used to contain materials and equipment required to support
the SGR Outage. Trailers and sea vans will be installed in accordance with the general
requirements shown on Bechtel Drawing 25221-000-C0-1000-00001.

All aspects associated with the supply of the temporary power are addressed in NECP
800149981. :

For Rigging and Handling of the SGs reference NECP 800072640 (ECP 061200409-10
(Unit 2)) and NECP 800072641 (ECP 061200409-12 (Unit 3)).

The facility for the RSGs will be erected per PP-16, Temporary Site Facilities Plan.
Cribbing for the RSGs and OSGs will be addressed in PP-16, and PP-74, OSG
Segmentation Plan respectively.
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Effluent Engineering, HP, and ALARA issues for all work activities performed in the
OSGSF and Decon facility will be addressed in the plans for those work activities.
This ASC updated Unit 2 and Unit 3 OSG Supports and Shielding Arrangement and
also include design features of the facility that accommodate the following activities.

The design and operations of these activities are outside the scope of the NECP and
ASC.

Wet Cut Preparation and Internal Cuts.

External Cut Preparation and Mechanical Cutting.
Separation of the OSGSD and OSGLA.

Tube Bundle Cover Installation.

Pre-weld Heat Treatment and Welding.

Cut-up Steam Dome and Storage of Cut-up Pieces.

oRYE N S

Other activities such as assembling the OSGLA in container and transportation to Utah
are not considered in this ASC.

The OSG Segmentation Facility Preparations and the Design of the OSG Support
Saddles are described in Sections 1.1.2.1 and 1.1.2.2 respectively in the OSG
Segmentation Plan dated 5/10/2010. Other activities related to the facility design are

considered below with reference to OSG Segmentation Plan dated 5/10/2010 and
HPP-11 Revision Q, dated 7/13/2010.

Spill Berm

Spill berm has been installed over the entire OSGSF area to contain the water in case
there is a leak during wet cutting activity. With reference to Section 1.1.2.2 of the OSG
Segmentation Plan, ‘Coverguard’ {Blue Diamond) matting manufactured by Bainbridge
International, Lid. was laid over the entire horizontal at-grade asphalt surface (100’ x
110’ approximate) after installation of the OSG support pedestals and prior to
installation of a spill berm. The ‘Coverguard® matting will protect the berm from being
punctured by a rock or something. A spill berm manufactured by Interstate Products,
Inc. was instalied over the ‘Coverguard’ material and covers nearly the entire asphalt
floor area of the OSGSF (100’ x 110’ approximate). This type of berm has been
specially designed to fit within the OSGSF and to cover the OSG concrete support
pedestals. It is fabricated from XR-5 fabric material which is strong enough to aliow
vehicular traffic to enter and exit while maintaining its function to contain any ‘spil/’
material. The capacity of the Spill Berm is approximately 70,000 galions.

| Attachment 2 of the OSG Segmentation Plan contains the drawings for the SONGS
OSGSF spill berm. Steel plate material is then installed over the spill berm material in
those areas where heavy construction equipment traffic is expected and under those
areas where external OSG severance cut(s) will be made. These plates will also
provide a smooth surface on which shadow shield frames and A-frame rigging fixture(s)
can set or roll on. Protective barrier measures to prevent the inflow of rainwater, etc.
were installed around the periphery of the OSGSF. These devices are integrated with
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the fabric and structure of the facility. in addition to the 70,000 gallon capacity of the
berm, there will be a pump and hoses staged for later draining of the OSG's. This set of
pumps and hoses will be connected to the temporary water storage tanks that will hold
the water from the OSG’s. The hoses will be abie to drain the water from the berm
should a leak developed. The water would be moved into the tanks for temporary
storage. Each OSG holds about 73,000 gallons.

Water Treatment

A pump and filter will be installed by a diver into the botfom of the flooded Steam
Dome. The pump will have a large filter that filters to less than 5 microns. Attached to
the filter will be a dosimeter to monitor for contamination. A Health Physic technician
will be monitoring both the diver communication and the filter dose readings while the
diver is in the water. There is no expectation of any contamination occurring. The
filter/hose/pump set up will be contained within the Steam Dome. It will be running
aimost cantinuously, af the divers’ discretion. The divers’ objective is to keep water
clarity high, Edison’s objective is to monitor and filter out metals or contamination that
would prevent the free release of the water through the sump after the generators are
drained. The circulation will allow us fo have representative samples-taken, from the
effluent release testing perspective. The expectation is that the water will not be
contaminated from either the radiological or the NPDES standards.

Once the divers complete the internal severance cut, they will then take a hose for
draining the OSG and anchor it to the bottom of the steam dome. This will allow Edison
to drain the OSG with a pump and siphon arrangement. The tanks will continue to be
circulated with the diver's filter system. After the water has been circulated, a
representative sample will be drawn by SONGS Chemistry and analyzed for both

NPDES and radioactive material levels. it is expected that the water will be below the
Site requirements for release

If the water is not acceptable for release, the water will be stored temporarily in the
Baker tanks. The water will be filtered to remove the out of specification material, re-

circulated and tested until it meets the Site's release requirements. The Baker tank will
have its own containment berm.

HEPA Ventilation and Vacuum Set-up

There will be two 2500 CFM HEPA ventilation units avaitable for the work at the
OSGSF. These units each require a 480 v, 10 amp electric power supply.

Three electric 15 gallon HEPA vacuum cleaners will be used to support work inside of
the posted Radioactive Materials Area. Drop-out lids on 55-galion drums will be needed
for evolutions that create heavy siag and other debris. Use of the drop-out drums will

allow increase capacity and a quick turn around of the equipment once the container is
full. -

Secondary Side Water Management and Effluent Monitoring
It is anticipated that the water used in the OSG will be free of radioactive material when
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it comes time to empty the OSG and dispose of the water. This assumption is based
upon the known operational history of the OSGs (e.g. ho catastrophic tube failures) and
results from abrasive smear contamination surveys of the OSG internals. Water to fill
the OSGs will come fram the Unit 2/3 water supply with the fill being coordinated with
Units 2/3 Operations and SONGS Fire Department. Each OSG will be filled with
approximately 75,000 gallons of water-to allow for underwater work operations.

The filled OSG will be classified as an Outdoor Unprotected Storage Tank under
License Control Specification (LCS 3.7.110). A radiological survey will be performed
every 7 days to ensure that the OSG radiation is not greater than the limits (10 Curies)
in the LCS. This is required since the berm capacity of approximately 70,000 galions is
less than 1.5 times the capacity of the OSG secondary volume(s) to be filled.

A water re-circulation and filtration system will be used for the watér inside the OSG
secondary to maintain clarity during the diving operations.

An alarming dose rate instrument (e.g. AMP-50) shall be placed on the water filter
housing with a dose rate set point low enough to allow for minor fluctuations in
background but provide an immediate indication of a breached tube. Water sampling is
required prior to release of the used water to the Unit 1 Industrial Area Yard Drain
Sump. These samples can be obtained from the OSG shell opening access area or the
Baker, or similar, storage tank(s) using the dip method or abtained fram the filter skid
location. The water from the OSGs will be pumped into Baker Tank(s), or simitar, for
holding prior to releasing to the Unit 1 yard sump.

- Effiuent Engineering must petform an evaluation prior to releasing water from the
OSG/storage tanks to the Unit 1 Yard Sump if no radioactivity found. If radioactivity

found in the water, they have to be transported and dumped in the Units 2 and 3 High
Conductivity Sumps.

«» Release levels will be handled per SONGS Procedure SO123-XV-29 "Disposition of
Plant Generated Liquid Waste"

NOTE: There will be pumps located in the bermed area of the tent that can pump
water to the Baker Tanks in the event of a large scale leak from the OSG,

Air Sampling and Effluent Monitoring _

Multiple types of air sampling equipment will be used to monitor personnel, wark areas
and to verify compliance with plant procedures regarding airborne exposures and
effluent monitoring. Several air samplers will be used to pull samples during specific
work evolutions (e.g. cutting of the OSG shell). Both low volume and high volume air
samplers can be used for HP job coverage.

Low volume air samplers will be used for effluent monitoring. These samples will be
clearly marked as effluent samples. Based upon lessons learned from the R2C16
outage, there should be example air sample tags filled out and the HP Technicians
pulling these sampies need to be briefed on the correct information to put on the tags.
Air monitors, such as the AMS-4, will also be used fo provide continuous monitoring
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with set alarm points 0.3 DAC Siow and 1.0 DAC Fast. Below is a basic list of the air
sampling units, with quantities, that will be required to support the OSG work:

1. low volume samplers (4)
2. high volume air samplers (2)
3. AMS-4 (2)

C. Safety Analysis:

The OSGSF and Decontamination Facilities are metal frame / fabric covered structures
that are designed and anchored for 100 MPH wind loads. These structures are not
designed for seismic or fornado loads.. However, their framing and fabric covering are
light weight components that would not produce missiles during a tornado that have
more severe effects than the fornado-generated missiles listed in UFSAR Table 3.5-6,
so their failure would not affect the integrity of adjacent Quality Class | or Il structures.
The fabric covering is fire retardant which satisfies the combustible restrictions of
Procedure SO1-XXVI1I-6.1.2 for the Industrial Area and the adjacent ISFS!.

The trailers and sea vans are not designed for tornado loads. However, they would not
produce missiles during a tornado that have more severe effects then the tornado-
generated missiles listed in UFSAR Table 3.5-6, so their failure would not affect the
integrity of adjacent Quality Class | or Il structures. The trailers and sea vans are
located, installed and contents controlled per plant Procedure SQ1-XXVIII-6.1.2 as
applicable. This ensures that appropriate clearances, safety, debris exclusion and fire
protection measures are maintained.

These facilities and trailers wili be located in the Unit 1 Industrial Area. As this site is
approximately 10 feet lower than plant grade surrounding Unit 2 and 3, the installation
of these facilities will not affect plant flooding from the effects of local intense
precipitation. The facilities are also located so that they will not interfere with normal
site drainage in the area.

Effluent Engineering, HP, and ALARA issues for all work activities performed in the
OSGSF and Decon facility will be addressed in the plans for those work activities.

Therefore, these temporary facilities will have no impact on plant safety.

The OSG Segmentation acfivities will post industrial safety concerns. SO123-1T-1,
Infrequently Performed Test or Evolutions Procedure and a Management Oversight
Review will be conducted. The activities will also affect HP, ALARA, and effiuent
control. HPP-11 is prepared to address HP and ALARA issues. Chemistry effluent
control and OCDM, Fire protection, and NEIL insurance are also considered. Al these

are considered for the design of the Facility but the activities are out of the scope of this
ASC.
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D. Design Criteria/Inputs Discussion:
SCE document SO23-617-3-M3 (Bechtel Document 25221-000-3DR-C01G-00001)
"Civil/Structural Design Criteria for San Onofre Nuclear Generating Station Units 2 and
3 Steam Generator Replacement Project”, provides criteria for the design, modification
and/or evaluation of new permanent, and temporary structures/facilities associated with
the Steam Generator Replacement Project (SGRP) for San Onofre Nuclear Generating
Station (SONGS) Units 2 and 3.

Refer to Bechtel Drawing 25221-000-C0-1000-00001 (S023-617-3-D149) for specific
design requirements of these facilities.

Edison Project Design Criteria Manual far SONGS Units 2 & 3 (SDC-013, dated
6/27/84) is applicable to ASC D0033902.

OPERATING EXPERIENCE: _

A keyword search was performed in the SONGS OE Database. The words “trailer
installation”, “trailer”, “temporary facility", “tent facility”, “tent”, “temporary anchor”,
"anchor installation”, and “base plate” were used in a keyword search.” All internal and
extemnal sources were used in this search and no date field was specified. Therefore,
the search encompassed the entire database.

No items were found fo be applicable to this scope of work.

OE’s are obtained from McGuire, Calvert Cliffs, and SONGS Decommissioning
- projects. OE’s for divers are obtained from Browns Ferry 3, Heysham 2,
Dungeness B, Point Beach 2, DC Cook 1, Duane Arnold, and NRC Notice 97-68:
Loss of Control of Diver in a SFSP.

E. Site Computer Software Change Request:
{ NONE _ . |
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F. Test Objectives/Acceptance Criteria:
The water that fills the OSGs during the underwater cutting activities will be tested for
compliance with the Site's NPDES and effluent requirements.

G. Materials:

For Engineering requirements for purchase of facility structure see Bechtel Drawing
25221-000-C0-1000-00001 (Attachment 2).

All other materials will be purchased as commercial grade items per the ASTM sor
specific product call outs on the desngn drawings.

H. Special Construction Requirements:

All work will be performed in accordance with the procedures listed below or SCE approved
equwalents

For the following non-permanent plant drawings, see the associated ECP attachment:

Bechtel Drawing Number SCE Drawing Number
Bechtel Drawing 25221-000-C0-1000-00001 S023-817-3-D149
Bechtel Drawing 25221-000-C0-1000-00002 $023-617-3-D150
Bechtel Drawing 25221-000-C0-1000-00003 S023-617-3-D151

1 See Aftachment 1 for other relevant documents.

The Bechtel Corporate Environmental Safety and Health (ES&H) program and existing SONGS

safety program will be adapted to ensure compliance with applicable laws, regulations, and the
SONGS safety program.

All load-handiing activities shall be performed by trained personnel and in accordance with the
technical requirements of SONGS Procedure S0O123-1-7.24, "Rigging Manual” and SONGS
Procedure SO123--1.13, "NUREG 0612 Cranes, Rigging, & Lifiing Controls™.

For OSGSF work activities along ISFSI Exclusion Zone, coordinate with Security before
commencing work.

Install and anchor temporary faciiities in accordance with the manufacturer's instructions.

DE(123) 2 REV. 12 07/08  (FACSIMILE)



. ASC D0044582 Page 10 of 49
ENGINEERING CHANGE PACKAGE COVERSHEET

NECP Number__ 800074957 (Order 800175654)

Page 10 of 46
Rev. 0 ASC No. _D0044582

Reference: SO123-XXiIvV-10.1

List of Drawings for ASC D0033902:
Items Company Drawing Rev. Title
C-068-163046-
New Components | Energy Solutions 00t 4 SGLA Closure Details
Sheets 1 and 2
_ C-068-163046- :
Energy Solutions 100 2 SGLA Tull?)e :31'11ndle Cover
Sheets | and 2 clalls
C-068-163046-
Energy Solutions 110 1 SGLA Closurt.s Hardware
Sheet | Details
C-068-163046-
Energy Solutions 120 0 Manway Impact Limiter
Sheet |
Rigeing and OSG Cribbing Details for
gg1ng Bechtel CO-1000-00007 0 Wet Cut Segmentation
Handling
Method
Segmentation Bechtel CO-1000-00008 | o | OSGSteam Dome Removal
& Segmentation
0SG Edison/CE 5023-915-77 2 OSG Outline
0SG Edison/CE s023-915-132 | o | OSG General Amrangement
and Assembly -Elevation
OSG Edison/CE 5023-915-91 1 Baffle Assembly
0SG Edison/CE S023-915-109 1 Tube Support Details
. Tube to Tube Sheet
0SG Edison/CE $023-915-106 1 Assembly Section View
0SG Edison/CE $023-915-105 I Tube o Tube Sheet
_ Assembly
0SG Edison/CE S023-915-199 0 Steam Separator
0SG Edison/CE S023-915-147 1 Miscellaneous Details
0SG Edison/CE S023-915-136 | 0 Upper Shell Details and
Assembly
. o15. Separator Support Plate
0SG Edison/CE 8023-915-149 0 Details and Assembly
0SG Edison/CE $023-915-167 0 Stearm Dg“;;e’i‘ss“mb‘y

J. Risk Assessments:
Reference Operation 800074957-0030 (OTH Assignment 070800358-55)

For ASC D0033902, see Risk Assessment Matrix in Attachment A. This Risk Matrix is
still applicable to ASC D0044582.

DE(123) 2 REV. 12 07/08 (FACSIMILE)
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ENGINEERING CHANGE PACKAGE COVERSHEET

NECP Number__800074957 (Order 800175654) Page 11 of 46
Rev. _0 ASC No. __D0044582

Reference: SO123-XXIV-10.1

Other hl

X
(b)(6)

" TESTING (FOR ISCO or Temp NECPs ONLY). Check the Applicable Block(s):

Testing required for Installation or Removat:
Yes[JNo

Standard Construction Test Required — (for generic component level functional testing such as loop,
testing, instrument calibration, hydro testing, continuity checks, system flush, etc.)
Yes [ ] No

Test Guidelinés Required (Test Guidelines Attached)
{7 Yes D No

License Amsndment Request/Mode Restraint/Other limitations:
No License Amendments are required.

Minor changes to the Unit 2 & Unit 3 UFSAR or the Unit 1 DSAR are made. No
changes to Technical Specifications are required. ;

All work will be outside of the Protected Area and may commence when Unit 2 and 3
are in any Mode of plant operation.

DE(123) 2 REV. 12 07/08  (FACSIMILE)



ASC D0044582 Page 12 of 49
DESIGN CRITERIA REQUIREMENTS CHECKLIST

ECP No.__B800074957 ' REV No.__0 Page 12 of 46
ASC No.___D0044582

THE RESPONSE TO EACH ENTRY ON THIS FORM SHALL BE BASED UPON A
REVIEW OF ALL QUESTIONS PRESENTED IN THE CHECKLIST GUIDELINES
(FORM 26-182-1).

Applicability
1. High Energy Line Break Analysis
Yes [3] No X Remarks:[4]
2. Containment Materials

Yes No . X Remarks:
3. ALARA
Yes X No Remarks: See Altached Form HP(123) 26-247

4. Environmental Qualification (EQ)

Yes No X Remarks:

5. Tornado Missiles
Yes ‘No X Remarks:

6. Internal Missiles

Yes No X Remarks:

7. Other missiles

Yes No X Remarks:
8. Flooding
Yes No X Remarks:

9. Appendix R/Fire Protection

Yes X No Remarks: See Form 26-292 and Form 26-404B

10. Environmental Effects

Yes No X . Remarks:

11. Seismic
Temp facilities are not required to be
designed for seismic interaction since
their failure during a seismic event

_ . _ will not affect any Sgismic Class |

Yes - No X ° Remarks:’ SS8Cs.’

12. Separation Criteria

Yes No X Remarks:
13. Single Failure/FMEA
Yes No X Remarks:

Form 26-182 Rev 27 04/10



ASC D0044582 Page 13 of 49

DESIGN CRITERIA REQUIREMENTS CHECKLIST

ECP No.__ 800074957

ASC No.__ D0044582

14. Security system Impact
Yes No X

16. Emergency Plan Impact
Yes No X

16. Electrical system

Yes No X
17. Station Blackout
Yes No X

18. IS! Program Pian

Yes No X
19. Digital

Yes No X
20. Software

Yes No X

21. Primary System Temperature

Yes No - X

22, Non-safety Interaction

Yes No X
23. industrial Safety
Yes No X

24. Dry Cask Storage/ISFSI

Yes No X

25, Control Room Habitability

Yes No X

28. Flow Induced Vibration

Yes No X

Form 26-182 Rev 27 04/10

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

Remarks:

REV No.

0

Page 13 of 46




ASC D0044582 Page 14 of 49
DESIGN CRITERIA REQUIREMENTS CHECKLIST }

ECP No.__800074957 REV No.__0 Page 14 of 46
ASC No.___D0044582

27. Lubrication Materials

Yes No X Remarks:

(b)(6)
Prepared By:; Date: 8/23/10

L~ >

Form 26-182 Rev 27 04/10
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ALARA DESIGN REVIEW CHECKLIST

ECP Number [1] _800074957 Page 15 of 46
Rev. No 2] 0 ASC No. _D0044582

Reference: 50123-Vil-204.1

UNIT: [4] _1.2.3 SYSTEM: [5]

FACILITY/EQUIPMENT AFFECTED: [6] OSG Segmentation Project

. ALARA CONSIDERATIONS [7]
A. ENGINEERING DESIGN FEATURES

1. Reliability: long life, low maintenance
YES___ NO___ NA_X_

2. Provisions for flushing/filling/draining
YES_ X NO__ NA_

3. Prevention of crud traps
YES ___ NO___ NA_X

4. Smooth, non-porous surfaces
YES __ NO__ NA_X

5. Crud Control: Low Cobalt-bearing Material
YES____NO___ NA_X

B. AREA ARRANGEMENT
1. Minimum exposure to traffic
YES _X NO___ NA___

2. Separation from other equipment/drains/aisle ways
YES X NO___ NA___

3. Provisions for component laydown/storage
YES _X NO__ NA___

C. PROVISIONS FOR OPERATING
1. Platforms and access for operator tours
YES___ NO__ NAX

2. Access for inservice inspection
YES _ NO__ N/A_X_

3. Remote readout instrumentation
YES ___ NO__ NA_X

4. Remote vaive/equipment operators
YES___ NO__ NA_X

HP(123) 26-247 REV. 2 06/08
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ALARA DESIGN REVIEW CHECKLIST

ECP Number [1] _800074957 Page 16 of 46
Rev. No [2] 0 ASC No. _D0044582

Reference: SO123-V1l-20.4.1

5. Adequate sampling lines, hood/sink
YES ___ NO__ NA_X

D. PROVISIONS FOR MAINTENANCE
1. Adequate lighting, electrical outlets, other utilities are provided
YES X NO__ NA___

2. Insulation or shrouding can be easily removed and replaced
YES ___NO__ NA_X

3. Components are removable for maintenance
YES____NO__ NA_X

4. Space and access (platforms, etc.) for maintenance
YES___ NO__ NA_X

5. Rigging equipment is necessary and available
YES X NO___ NA__

E. PROVISIONS FOR RADIATION PROTECTION
"1. Proper access control to prevent entry to high radiation areas (gates, barriers, efc.)
YES_X NO__ NA_

2. Adequacy of shielding (fixed shielding or open space)
YES X NO__ NA__

3. Temporary shielding
"YES_X__NO__ NA__

4. Adequate ventilation
YES _X NO__ NA__

5. Supplied breathing air
YES X  NO__ NA___

6. Controlling the spread of contamination
YES_X NO__ NA___

7. Decontamination of components, materials, tools, etc.
YES X NO_ NA__

8. Radiation monitors
YES X NO_ NA__

HP(123) 26-247 REV. 2 06/08
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ALARA DESIGN REVIEW CHECKLIST

ECP Number [1] _800074857 Page 17 of 46
Rev. No [2] 0 ASC No. _D0044582

Reference: S0123-V1l-20.4.1

9. Adequate communication
YES X _NO__ NA__

10. Drainage/Curbing
YES_X NO___ NA___

1l. CONSTRUCTION CONSIDERATIONS [8]

Identify interfacing systems and components which, because of their interaction with or proximity to the
subject design change, could jeopardize the safety of workmen or increase their exposure to radiation.

Descripfion/ldentity of interfacing systems and/or components (i.e., line/component ID No.)

Il. MAXIMUM EXPECTED DOSE RATES [8] __ 1.2 REM PER HOUR

mRem/hr (as determined from UFSAR radiation zone drawings)

V. SPECIAL MAINTENANCE AND INSPECTION REQUIREMENTS [10]

V. PREVIOUS EXPERIENCE WITH EQUIPMENT [11] _PLATFORM TRAILERS, DIVERS, CUTTING

REMARKS [12]

Prepared by Responsible Engineer [13]

b)(©6 ' 7
Name (prInt( " Signature: Date 9/13/2010 F,)f 1,0

L -

HP(123) 26-247 REV. 2 06/08
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ALARA DESIGN REVIEW CHECKLIST

ECP Number [1] _800074957 . Page 18 of 46
Rev. No [2] 0 ASC No. _D0044582

Reference: SO123-VII-20.4.1
KEYPOINTS:

NOTE: Use the REMARKS Section or attach sheet(s) if additional space is needed for keypoint
Entries. Always identify the item number when using additional space.

11 Enter the design change document (e.g., DCP, ECP, FCN, etc.) number.

[2] Enter the design change document revision number.

[3] Enter page number according to the pagination scheme required by appropriate procedures.

4] Enter the affected unit number(s) associated with the design change.

5] Enter the affected system designator(s) associated with the design change.

[6] Enter the Facility/Equipment identification number and name affected by the design change.

[71  Check each item to indicate ALARA considerations. '
- Check “YES” to indicate that the design change does adequately consider the item for ALARA
- Check “N/A" to indicate this item is not applicable to the design change for ALARA

considerations.

[8] Identify interfacing systems and/or components {i.e., line numbers or component |ID numbers)
for construction considerations.

9] Enter the maximum expected dose rates from UFSAR.

[10] Identify special maintenance and inspection requirements. Include whether work will result in
generation or significant volumes of radioactive waste.

[t1] Enter previous experience with equipment, including applicable industry operating experiences.

[12] Enter additional remarks.

[13] Identify the responsible engineer who prepared this checklist.

HP(123) 26-247 REV. 2 06/08
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SUMMARY FIRE PROTECTION DESIGN CHECKLIST

(Form 26-292, Section A)

ECP Number _800074957 Page 19 of 46
Rev. No. 0 ASC No. ___D0044582

Unit: 123

1.0 COMMUNICATIONS — For Units 2 and 3 does the change modify, delete or relocate
communications equipment or cables (e.g. PAX phones, equipment or cables, UHF
radio equipment, antennae or coaxial cable, sound-powered phone jacks or cables)?

[ Yes [X] No

2.0 EMERGENCY LIGHTING - For Units 2 and 3 does the change modify, add, remove
or relocate emergency lighting? This included self-contained, battery powered
emergency lights and diesel-backed lighting for the Units 2&3 control room.

1 Yes [X] No

3.0 MODIFICATIONS TO ELECTRICAL DEVICES AND CIRCUITS - For Units 2 and 3
does the change modify, or reroute electrical devise or circuits which are part of a safe
shutdown cable scheme? This includes changes such as adding, deleting or modifying
electrical devices, fuses, breaker settings or cables on an elementary diagram or vendor
drawing. Does the change add any safe shutdown circuits or add 480V cables to SDC
raceways? Does the change add or relocate safety related or safe shutdown equipment
in a fire area or zone? Does the change modify safe shutdown instrument/indicator
ranges, automatic actuation logic, or the actuated state of safe shutdown equipment?

[1Yes [X] No

NOTE: Cables which are added to the control room should be limited to those
necessary for operation of the control room.

4.0 MCDIFICATIONS TO THE MECHANICAL FUNCTION OF COMPONENTS — For
Units 2 and 3, does the change add, delete or modify a mechanical component in a safe
shutdown system? Does the change alter the process function of an electrical,
mechanical safe shutdown component, or the means available to operate it or changes
its normal state, loss of power/air state, or state required for safe shutdown? Does the
change alter a safe shutdown Motor Operated Vaive internal/external parts(s)?

[ Yes X} No

5.0 MISCELLANEQUS SUBJECTS - For Units 2 and 3, does the change alter the
Reactor Coplant Pump lube oil inventory or Lube Oil Collection System, modify platforms
or ladders, modify or add instrument tubing, add cryogenic or compressed gas vessels,
or add equipment which is sensitive to radio frequencies?

] Yes X) No

26-292-REV. 9 6/08 (FACSIMILE)
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SUMMARY FIRE PROTECTION DESIGN CHECKLIST

(Form 26-292, Section A)

ECP Number _800074957 Page 20 of 46
Rev. No. 0 ASC No. ___D0044582

Unit: 123

6.0 FIRE DETECTION AND SUPPRESSION SYSTEMS - For Units 2 & 3 does the
change add, remove, relocated, or modify equipment or components associated with the
Fire Detection and Suppression Systems (e.g., fire- detectors, fire pumps, jockey pumps,
fire water tanks and backup/makeup water supply, yard mains, water suppression,
gaseous suppression — inciuding remodeling of protected rooms, hydrants, standpipe,
hose stations, hose houses, extinguishers, seismic Category 1 tanks/pumper unit)?

[ Yes [X] No

7.0 AIR FLOW AND CONTROL - For Units 2 and 3, does the change add, remove,
replace, or modify air flow equipment such as HVAC fans, louvers, openings, vents fire
dampers, or ductwork? Does the change add heat-producing equipment to the UNITS
283 emergency chiller rooms, the auxiliary feedwater pump rooms, 9' elevation
communications room or the component cooling water pump rooms?

[] Yes XI No

8.0 PASSIVE FIRE PROTECTION FEATURES - For Units 2 and 3, does the change
add, delete, modify, or penetrate passive fire protection features, including fire barriers
which prevent the spread of fire (walls, floors, raised floors, ceilings, drop ceilings, doors,
dampers, penetrations, curbs, fire area/zone boundaries, non-rated coverings of barrier
openings, SONGS2&3 turbine aux. feedwater pump oil shroud or aux. feedwater pump
missiles shield, the slope of grade in the yard, raised grading around manholes); barriers
which protect equipment from the effects of fire(raceway fire wrap, raceway fire stops,
fire resistant coatings, structural steel fire proofing, radiant energy shields, remove sand
from sand-filled manholes); or features which protect equipment from the effects of
suppression activities (curbs, spray shields, or drains)?

[JYes X No

9.0 PHYSICAL INTERFERENCES - For Units 2 and 3, does the change add or relocate
any equipment, e.g., HVAC ductwork, piping, conduit, cable trays, supports, long-term
scaffolding, walls, or other structural elements?

[JYes[XINoo

10.0 AREA USE & COMBUSTIBLE HAZARDS — For Units 2 and 3, does the change
alter the use of a fire area/zone or the type, amount or location of combustible hazard in
a fire area/zone (including the yard area)?This includes permanent storage of
combustibles and combustible liquids, flammable gas cylinders, cable insulation, etc.
Transient (e.g. temporary) combustibles due to construction or maintenance are not
applicable to the checklist.

26-292-REV. 9 6/08 (FACSIMILE)
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SUMMARY FIRE PROTECTION DESIGN CHECKLIST
(Form 26-292, Section A)

ECP Number 800074957 : Page 21 of 46
Rev.No.__ 0 ASC No. __D0044582

Unit: ___ 123

Does the change relocate/add charcoal filters; remodel! plant areas; add combustibles
near the fire pumps (Units 2&3),within 50 feet of safety related tanks, within 20 feet of
safety related panels; establish battery rooms, record storage/warehouse areas,
workshops or aux boilerffuel tanks? Does the change add new safety—related panels or
cable tra

Yes No

11.0 CHANGES TO SAFE SHUTDOWN - For Units 2 and 3 ability 1o achieve and
maintain safe shutdown in the event of a fire, has change Identified impacts to Fire
Protection/Appendix R documents or analyses, Operation SSD methods, OR a new
Manual Action, Repair Action, or change of existing SSD Action?

[J Yes (4 No

12.0 PROPERTY AND LOSS INSURANCE STANDARDS — For Units 1, 2, 3 and OCA
does the changes have any potential impact on SONGS compiiance with NEIL Property
& Loss Insurance Standards? {See Detailed Question 12 for summary of NEIL
requirements)

Yes [ | No

13.0 OCA FIRE PROTECTION CAPABILITY, AND FIRE PROTECTION PROGRAM —
For SONGS ISFSI, Unit 1 areas, Owner Controlled Area (OCA), South Yard, and Multi-
Purpose Handling Facility (MPHF), does the change have any potential impact on
manual fire fighting capability, 800 MHZ UHF system, Fire Protection related equipment?
Does the change increase the likelihood of a significant offsite release of radioactive
material due to a fire? Does the change add or delete major combustibleffire hazards'?

X Yes [ ) Ne

NOTES:

" {1} ¥t all responses to this Summary Checklist are “NO”, the FP Checklist is

complete and the Detalled Checklists are not needed.

{2) For each Summary Checklist answered “YES", the corresponding Detailed
Checklist(s) are te be completed and should include a brief explanation.

(3) For affirmative “YES” responses on Detailed Checklists {26-292-1 thru 13),
create a single Fire Protection Engineering (FPE) assignment in MOSAIC. The
referenced assighment number is adequate and further explanatory text is
opfional.

Prapared By: ' Date: PAX —\

(b)(6)

9/13/2010 _|(b)(6) )

- S

26-292-REV. 9 6/08 (FACSIMILE)



ASC D0044582 Page 22 of 49
DETAILED FIRE PROTECTION DESIGN CHECKLIST
(FORM 26-292-13 SECTION B)

ECP Number ___ 800074957 Page 22 of 46
Rev. No. 0 ASC No. __D0044582

REFERENCE: S0123-XV-51, 26-404

12.0 PROPERTY AND LOSS INSURANCE STANDARDS — For UNITS 1, 2, 3 and

OCA, does the change have any potential impact on NEIL Property & Loss Insurance
Standa'rds?

12.1 NEIL Insurance

12.1.1 Does the change have any impact on Nuclear Electric Insurance Limited (NEIL)
Property and Loss Insurance Standards appiicable to SONGS? Examples are design .
changes for additional or renovations of plant buildings, trailers, warehouses, fire water
supply system, fire pumps, sprinklers, deluge, CO2, Halon, underground piping,
hydrants, standpipe systems, detection systems, alanms systems, supervisor systems,
fire protection systems for the oil and hydrogen hazards associated with the turbine-
generators, fire protection systems designed to protect against fire hazards associated
with oil filled equipment, such as large transformers, feed water pumps, reactor coolant
pumps, diesel generators, motor generator sets, efc, (Use Design Guideline 12 in 90049,

- Attachment 1 for additional details on (NEIL requirements)
Yes [ 1 No

Enter additional information including FPE assignment {required for any YES answer):

LSPI 800074957-0040 has been generated to Mark Tolson o evaiuate NEIL impacts.

PREPARED BY: DATE: PAX

| ananll —1 — |
(b)(6) 9/13/2010 (b)(6)

L 7 _ Vel

13.0 OCA FIRE PROTECTION CAPABILITY, AND FIRE PROTECTION PROGRAM —
For SONGS ISFSI, Unlt 1areas, Owner Controlled Area (OCA), South Yard, and Multi-
Purpose Handling Facility (MPHF), does the change have any potential impact on
manual fire fighting capability, 800-MHZ UHF system, or Fire Protection-related
equipment? Does the Change increase the likelihood of a significant offsite release of
radioactive material due to a fire? Does the Change add or delete major combustible/fire
hazards?

26-292-REV. 9 6/08 {(FACSIMILE)
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DETAILED FIRE PROTECTION DESIGN CHECKLIST
(FORM 26-292-13 SECTION B)

ECP Number ___ 800074957 Page 23 of 46
Rev. No. 0 ASC No. __D0044582

REFERENCE: SO123-XV-51, 26-404

13.1 Manuat Fire Fighting Capability

13.1.1 Does the Change adversely impact Manuai Fire fighting capabilities? Examples of
such Changes are: alterations of hydrants, hose stations, fire main, fire extinguisher
changes, hindering access to site areas for fire fighting and fire vehicles, etc.

] Yes D] No

13.1.2 Does the Change adversely impact water sources to OCA fire main? Examples of
such Changes are Reduction of volume, alteration of piping, associated isolation valves,
U2/3 firewater tanks, makeup/backup supply (JRWSS), etc.

[] Yes [X] No

13.1.3 Does the Change adversely impact the SONGS 800-MHZ UHF communication
system? Examples of such Changes are: Removal/relocation of antennas, alteration of
repeaters, cable, amplifiers, efc. -

[] Yes X No
13.2 Introduction of major combustible hazards

13.2.1 Does the Change introduce/remove MAJOR fire/combustible hazards that may
require changes to fire fighting capabilities? This includes permanent storage of
significant combustibles, combustible liquids, flammable gas cylinders, woaden or
unprotected buildings, etc.

[ Yes XI No

13.2.2 Does the Change affect the ISFSI combustible control zone or reduce the {SFSI
Area combustible storage restrictions?
] Yes X No

13.3 ISFSI and offsite release of radioactive material

13.3.1 Does the Change adversely affect the ability to maintain ISFSI or any OSFSO-
related sfructures in Unit 1 in a safe condition in the event of a fire?

26-292-REV.9 6/08 (FACSIMILE)
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DETAILED FIRE PROTECTION DESIGN CHECKLIST
(FORM 26-292-13 SECTION B)

ECP Number 800074957 Page 24 of 46
Rev. No. D ASC No.  DD044582

REFERENCE: S0123-XV-51, 26-404
13.3.2 Does the Change increase the likelihood of a significant offsite release of

radioactive material due to a fire in Unit1, SYF — MPHF, or OCS?
[ Yes X No

Enter additional information including FPE assignment (required for any YES answer):

SP{ 800074957-0050 has been generated to Jerry Gisi to review for EP and PFP impact
and an SPI B00074957-0080 has been generated to Ronnie Morales to add appropriate
extinguishers and update the extinguisher surveillance procedure.

PREPARED BY: DATE: PAX
— et —y

(b)(®)

9/13/2010 - (b)(e)

26-292-REV. 9 6/08  (FACSIMILE)
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NECP Number _800074957
Page 25 of 46

ASC No. _ D0044582
Rev. No. 4] -

REFERENCES: SO123-XV-51, 26-404B

SITE PROGRAMS IMPACT ASSESSMENT
Part A

1.0 OPERATIONS IMPACT:

A. Are there specific requirements for establishing equipment/system operability
associated with this change or documerit?

[1YesXINo-

B. Are there any administrative limits or restrictions associated with the operation of
equipment/system related to this change or document?

] Yes X No

C. Are there any specific plant modes or conditions required for system operation?

[ 1Yes X No

D. Are there any specific plant conditions during which this system should not be
operated?

[1Yes X No

E. Are there any specific operating parameters (such as pressure, temperature, delta-P,
flow, etc.) established or changed in conjunction with this change or document?

[]Yes X No

F. Does the design or the document include consideration for abnormal operating modes
(such as backflush, heat treat, bypass operation, etc.)?
[ Yes X No

G. Does the design or document address manual, remote and automatic operating
modes of the system or equipment affected?

] Yes XI No

H. Does the design or document identify power sources for new components and include
reference to designed loss of power response?

[1Yes XI No

I. L. Does the design or document address how system or component failure will be
indicated to plant operators (alarms, annunciators, process parameter changes, etc.)?
] Yes XI No

J. Are there changes to interfacing or auxiliary systems requirements to establish and
maintain operability (power sources, cooling water, HVAC, lubrication, etc.)?

] Yes X] No

K. Does this change or document as-built all or part of an existing Temporary
Engineering Change Package (Temp NECP)? '
] Yes [XINo

26-404 REV. 34 03/10
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NECP Number _800074957

Page 26 of 46
ASC No., _D0044582

Rev. No. 0
REFERENCES: S0123-XV-51, 26-404B

1.

L.

OPERATIONS IMPACT (Continued)

Are Operations methods affected:

1.L.1 System alignment/operations
1.L.2 Alarm or abnormal indication response
1.L.3 Technical Specification surveillance
1.L.4 New or deleted material codes (e.g., chart gager, ink, bulbs)
1.L.5 Keys for new locked valves or-panels
1.L..6 Reactivity balance calculation (Shut Down Margin, Estimated Control Position,
Estimated Control Boron)
[ Yes XI No

. Does the design or document change require additional operation training? (If

unclear, contact Operations and NTD to determine if training is required.)

[] Yes X No

. Is operator training required before the new equipment is declared operable?

Contact NTD/Operations Training to determine training requirements.

[ Yes X No

. Are there any special tools, M&TE, or other equipment required to support

Operations Test Group (OTG) testing of equipment associated with this change or
document?

] Yes X No

Does the design or document change lead to an OPS procedure change? if yes,
create N-SPI to NTD OPS.

[] Yes X No

. Does the change add, modify, or replace Control Room hardware? If yes, create N-

SPI to NTD OPS.
[] Yes XI No

2.00PERATIONS / MAINTENANCE IMPACT

A.

Are there changes to plant mode or system alignment requirements associated with
surveillance testing (such as systems or components required to be bypassed,
interlocks defeated, or standby equipment required to be placed in service)?

[] Yes X No

Has system logic been modified in a manner which would affect operation or
surveillance performance?

[] Yes [X] No

26-404 REV. 34 03/10
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ASC D0044582 Page 27 of 49

Page 27 of 46
ASC No. _D0044582

Rev. No. 0

REFERENCES: SO123-XV-51, 26-404B

OPERATIONS MAINTENANCE IMPACT (Continued)

. Have any set points (including breaker and relay) been added or modified?

[ Yes [X] No

. Are technical specification set points or automatlc trip functlons added deleted, or

modified by this change or document? -
[ 1Yes[X No

Have battery or diesel generator (DG) load calculations been affected?

1 Yes [X] No

Have any surveillance requirements or criteria been added, deleted, or changed as a
result of this change or document?

[1Yes[X] No

. Are there any assumptions, design inputs, or references which may affect plant

operation, maintenance, or overall performance?

[] Yes X No

. Is there specialized training needed for the operation or maintenance (e.g.

calibration, etc.) of any equipment added?

[] Yes XI No

Are there changes that could affect the Control Room Envelope boundary inleakage?

[]Yes X No

NOTE: If there is a YES response to any of the above, contact the Operations andior
Maintenance Divisions and Operations and/or Maintenance NTD representative to determine the
impact. If so, create a separate N-SPI Operation to the Operations and/or Maintenance Division
and NTD, as appropriate, for further assessment.

3.0MAINTENANCE IMPACT

A.

Is equipment added, deleted or medified (including different model, conﬂguratnon
setpoint, parameters, etc.)?

[] Yes [XI No

. Is any plant installed software added, deleted or modified?

[1 Yes XI No

. Are any Maintenance procedures impacted or new procedure(s) required?

[1Yes X No

26-404 REV. 34 03/10



ASC D0044582 Page 28 of 49
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Page 28 of 46

ASC No. _D0044582
Rev. No. 0

REFERENCES: S0123-XV-51, 26-404B

3. MAINTENANCE IMPACT (Continued)

D. Are any Maintenance RMOs impacted or new RMO(s) required?

] Yes I No

E. Are there any new or modified vendor manuals, instruction or installation details
associated.with this change document?

[1Yes[X] No

F. Is an environmental qualification data package required or modified by the change or
document?

[ Yes X No

G. Are electrical schemes added or deleted by this change or document?
[] Yes X] No '

H. Is maintenance training impacted or new training required? Contact the Maintenance
Training SPOC to determine training requirements.

] Yes X No

1. lIs any plant labeling added, deleted, or modified?
1 Yes X No

J. Are there any special tools, M&TE, cleaners, lubrication, or lifting devices required to
support installation or maintenance of equipment, as a result of this change?
] Yes X No

4.0 MAINTENANCE ENGINEERINGICOMPUTER ENGINEERING IMPACT

A. Does the change or document affect existing site computer software or hardware
(i.e., algorithmic changes, add inputs, delete inputs, modify existing loops, or
setpoint changes) for systems such as the Plant Monitoring System, Critical
Functions Monitoring System, Safety Parameter Display System, Core Protection
Caiculators, Core Operation Limit Supervisory System, Fire and Security Monitoring
Systems, Chemistry and Health Physic Systems, Full Fiow Condensate Polisher or
Make-up Demineralizer, AMAG, Polar Crane, Met Tower, Rad Monitoring Data
Acquisition System, or the Emergency Response Data System (NUREG 1394, Dwg.
90052)7?

[JYes X No
B. Is software supplied with this change or document; software deliverables (including
firmware) consists of source code, ladder logic, or executable code supplied via

listings, magnetic tape, disk, or read only memory (ROM, PROM, EPROM, EEPROM)?
[1Yes X No
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4. MAINTENANCE ENGINEERING/COMPUTER ENGINEERING IMPACT (Continued)

C. Does the change require computer hardware/software modification?

4.C.1 Revise the range/description/algorithm for a monitored point?
4.C.2 Add/modify a programmable controtler?
[]Yes [X] No

NOTES: (1) If 4A, B, or C apply to large, predominantly software oriented systems, as listed in
‘4A, contact Computer Engineering.

(2) If the modification or deletion of firmware/software is for control equipment not covered by
the systems referenced in 4A, contact Controls/Electrical group in Design Engineering.

D. Does the change or document add, delete, or modify ASME Section Il or Section XI
code classified welds or components (including supports) subject to Inservice
Inspection (ISl) per SO23-XVII-1 ISS2 and 90073 (Unit 2) or 90074 (Unit 3)?

[ Yes XI No

E. Does the change or document add components which will require formal periodic
inspection/testing under the inservice Testing (IST) program (for Units 2&3, see
90055) or the Check Valve Program, per S0123-V-5.22.5, or modify performance
requirements or actual performance characteristics of components which are
currently covered by the plant IST or Check Valve Program requirements?

[] Yes XI No

F. Does the change or document add or modify any containment penefration? The
penetration includes containment isolation valves, vents, drains, and boundary
vaives, etc.?

[ Yes X No

G. Will the change add equipment or components that require coatings or linings (e.g.,
tanks or piping)? Will the change add equipment or components to the Turbine
Building or outside environment that require coatings? Or, will the change add
equipment or components to the containment? If Yes to any of these contact
Coating Specialist in ME for N-SPI required actions.

[ Yes X No
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H. Does this change have the potential to impact the ongoing oil sampling and analysis
trends conducted by the Reliability and Predictive Maintenance Engineering Group?
For example, the replacement of seals, gears, pump housings, slinger rings,
bushings or washers which can introduce anomalies in the trending of chromium,
iron, tin, or copper concentrations. Refer to Attachment 2 to S0123-V-14, Oil
Sampling and Analysis Program Test Specification and Evaluation Guide, for a
listing of plant tag numbers included in this program. If uncertain, contact the Oil
Analysis Program Manager in ME.

[] Yes [X] No
5.0 SYSTEMS ENGINEERING (SE) IMPACT

A. Does the change affect any of the programs (e.g., S/G program, etc.) owned by
Systems Engineering?

[ 1yes X No

B. Does the change affect any Maintenance Rule Function or component scope?

[ Yes X} No

C. Does the change affect the secondary plant thermal efficiency?
5.C.1 Create a hew or increase the bypass of any secondary energy stream of drains/vents
to atmosphere or to the condenser?
5.C.2 Create a new or change the drain/vent path of any secondary component?
5.C.3 Change heat exchanger performance, i.e., change level, modifies internal
configuration or plug tubes in condenser, FW heater or MSR?
5.C.4 Change the turbine steam path or turbine gland seal/exhaust (includes FW turbine)?

[ Yes X} No

D. Does the change affect the Thermal Performance Monitoring Program?

5.D.1 Madify or change any instrument used in the Thermal Performance Monitoring

Program?
(] Yes X No

E. Does the change or document involve UFSAR activity or the Physical Securlty Plan
(PSP), through change, reference, assumption or dlscusswn’?

[ Yes X No

F. Could this change affect the criticality ranking of equipment modified by this NECP?
If yes, create N-SPI Operation for the Equipment Reliability Group.

[ Yes X No
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G. Does the activity modify the SONGS Facility Rating? Modifications to the SONGS
Facility Rating is defined as any change to the Main Generator, Main Transformer,
Aux Transformer, or Reserve Aux Transformer, inciuding all necessary support
systems, subsystems, train, component, device, instrument, controls, or power. If
“Yes”, contact the System Engineering Electrical/l&C Supervisor.

[JYes X No
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6.0 CHEMISTRY IMPACT

A. Does the change or document include the installation of new sample lines or
modification of existing sample lines? (If yes, calculate sample line volume(s).)

[ Yes X No

B. Does the change or document add or modify a system used to transfer, process, or
discharge radioactive liquid or gaseous waste?

[ Yes X No

C. Does the change or document impact or modify an effluent (gaseous or liquid)
radiation monitoring system or sampler?

[ Yes X] No

D. Does the change or document add or modify a chemical addition/treatment system?

[ Yes [X] No

E. Does the change or document modify the Post Accident Sampling System?

[ Yes X No

F. Does the change or document add or modify chemistry instrumentation?

[]Yes X No

7.0EMERGENCY PREPAREDNESS

A. Does the change or document add, delete, or modify the Unit 2/3 Meteorological
Instrumentation or the SONGS ISFSI?
[ Yes X No

B. Does the change or document add, delete, or modify the Onsite Emergency Siren
System, Site Assembly Areas, or Evacuation Routes?

1 Yes X No

C. Does the change or document add, delete, or modify the Onsite Public Address
System, PA Siren Tone Generator, or required telephones?

] Yes X No

D. Does the change or document add, delete, or modify the radiation monitors listed in
S$0123-VIil-1 Recognition and Classification of Emergencies, or the offsite
Pressurized lon Chambers (PICs) ?

[] Yes X3 No
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7. EMERGENCY PREPAREDNESS (Continued)

E. Does the change or document add, delete, or modify the Emergency Response Data
System (ERDS)?

[1Yes X No

F. Does the change or document add, delete, or modify the Perimeter Public Address
System (PPAS)?
1 Yes X No

G. Does the change or document add, delete, or modify the EOF or Medical Building
Decontamination Shower Holding Tanks?

[ Yes XI No -

H. Does the change or document add, delete, or modify the 800MhZ Radio system?
[JYes[X No

I. Does the change or document add, delete, or modify the Emergency Operations
Facility (EOF) e.g. HVAC, DG, MET Tower, Isolation Doors, ARMS, MCA,
telecommunications, furniture, or equipment, or the facility arrangement as specified
in Emergency Plan Figure 7-4?

] Yes X No

J. Does the change or document add, delete, or modify the Technical Support Center
(TSC), e.g. HVAC, CREACUS, telecommunications, furniture, or equipment, or the
facility arrangement as specified in Emergency Plan Figure 7-1?

[] Yes X No

K. Does the change or document add, delete, or modify the Operations Support Center
(OSC), e.g. HVAC, telecommunications, furniture, or equipment, or the facility
arrangement as specified in Emergency Plan Figure 7-2?

[1Yes X No

L. Does the change or document add, delete, or modify the Emergency News Center
(ENC), e.g. HVAC, telecommunications, furniture, or equipment?

[JYes X No

M. Does the change or document add, delete, or modify the Yeliow Phone System
(YPS)?
[]Yes X No )

N. Does the change or document add, delete, or modify the Biue Phone dedicated line
to the California Governor's Office of Emergency Services?
[JYes X No
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7. EMERGENCY PREPAREDNESS (Continued)

0. Does the change or document add, delete, or modify the Emergency Notification
System (Red Phone)?

[] Yes X No

P. Does the change or document add, delete, or modify the Emergency Recall System,

including changes to the SCE pager vendor or contract that would affect SONGS
emergency response?

[ Yes [X] No
Q. Does the change or document add, delete, or modify the Does Assessment
Computer (DACs) or the software that runs it?

[]Yes X No

R. Does the change or document add, delete, or modify the Core Damage Assessment
computer program or the ability to run that program in TSC or EOF?
- Yes X No
S. Does the change or document add, delete, or modify access to, or egress from any
Emergency Response Facility?

[]Yes X No

T. Does the change or document add, delete, or modify the integration of the SONGS

Emergency Plan with the SONGS Physical Security Plan or Safeguards Contingency |
Plan?

] Yes X No

U. Does the change or document add, delete, or modify the Emergency Response
Organization (ERO) training program?

[] Yes X No

V. Does the change or document add, delete, or modify the Protected Area Personnel
Accountability (PAPA) system?

[1Yes X No
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8.0SECURITY IMPACT

A. Does the change or document add, delete, or modify Security equipment or
instrumentation?

[1Yes X No

B. Does the proposed change or activity have the potential of affecting the Security
strategy? If the response to any question is YES, contact a Security SME in the

Design Engineering Organization for further instructions. Use the following criteria
to determine the potential.

Does the proposed change affect the location within plant, capacity (pump
fiow/head, tank volume, battery, etc.) or power source of:

8.B.1 Alternate and/or normal decay heat removal systems including high and iow head

primary and secondary makeup capability and containment post-accident heat
removal?

8.B.2 Normal and/or remote safe shutdown instrumentation or controls including normal
and alternate power capability?
8.B.3 Station Blackout capabilities, including electrical cross-ties?

8.B.4 Fixed or mobile fire suppression pump systems?
[ Yes X No

C. Does the change or document modify Security requirements established by 10CFR
73.58 as defined in Regulatory Guide 5.74, “Managing the Safety/Security Interface”?
(For guidance on impact, refer to $S0123-XXIV-1.1, Attachment 4, Section 6, Security
System.)

8.a HEALTH PHYSICS

Are Health Physics Program Changes required?
[ Yes XI No

9.b ALARA

Does the change or document add, delete, or modify a system or component which
could impact radiological controls or ALARA requirements/goals?
[] Yes X No
10.0 LICENSING DOCUMENT

A. Does the change require a Technical Sbecification Bases change or a Licensee
Controlled Specification (LCS) change?
[1Yes DJ No

NOTE: If above response is YES, contact the Manager, Licensing in the NRA Division.
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11.0 MATERIAL SUPPORT

NOTES: (1) If a YES response is indicated below, ensure, with assistance from Material Support,
that sufficient quantities are included in the original purchase to provide spares which may be
needed during the start-up testing, and the initial operation perlod (prior to completion of the
normal spare parts assessment). in addition, if physically modifying the Control Room, ensure
equipment necessary to update the simulator is also included in the original purchase. Initiate
'N-SP1 Operation to the NTD simulator group to ensure equipment has been ordered and
installation will be completed.

(2) If communication with Material Support verifies impact, reference applicable vendor
document numbers (e.g. Spare Parts Lists, manuals or drawings which contain piece part
information, etc.) in the N-SPI Operation to facilitate Material Support’s updating of the SAP
Piece Part Database.

(3) For newly installed desigh changes, additional spare parts may need 1o be expedited to
ensure timely availability. This requirement should be written into the N-SPI Operation.

(4) Spare parts identified to support startup needs can be procured with the initial equipment

purchase. Accelerating this purchase may require working the N-SP| Operation concurrent with
issuing the NECP to ensure timely delivery.

A. Does this change or document (including documents comprising the NCDB data
base) add, delete, or modify equipment {components with a plant tag number), such
as valves, pumps, relays, starters, transmitters, gauges, etc.?

[JYes X No

B. Does the change or document add, delete, or modify piece parts (items which are
part of a component), such as gaskets, o-rings, seals, packings, transistors,
switches, IC boards, pump impellers/shafts, valve stems/discs. etc.?

[J Yes X No

C. Does this change or document (including documents comprising the NCDB data
base) add, delete, or modify any of the following information which may impact the
spare parts database?

1. Manufacturer
2 Manufacturers- part number, figure number, or model number
3. Manufacturers drawing number
4. Vendor print number (VPL)
5 Valve mark number
6

. Equipment setpoint
[J Yes Xl No
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12.0 OTHER IMPACT

Are other Site Program/Procedure Changes required? This includes, but is not limited to the
following:

A.

Does the change require new or revised training lesson plans? (contact NTD division
on N-SPI need)

[J Yes XI No

Does the change require System Description changes? (contact NTD division on N-
SPI need)

[ Yes X] No _

Does the change require Reload Ground Rules changes (contact NFM division on N-
SPI need, refer to SO23-XXXVI-4.2)

[1Yes[X No

. Are the UFSAR chapter 6 or 15 accident analyses potentially affected (contact NFM

division on N-SPI need)

] Yes X] No

Is fuel reliability potentially affected (by RCS chemistry changes, RCS material

changes, increase in potential for foreign material, etc.)? (Contact NFM division on
N-SPI need)

[ Yes [XI No

. Is the control Room Envelope Habitability Program affected? (Contact ME-Auxiliary

Process Division on SPI need)

[JYes X No

. Does the change add, relocate, or remove the storage of chemicals in excess of 100

Ibs, including system process containers or tanks? (Contact DE Division for review
of TGIS and Control Room Habitability impact)

[J Yes X No

Does the change or document involve a change to the maintenance, monitoring,
operation, condition, configuration, or contents of any chemical tank, vessel, or
storage device?

[1Yes XI No

Does the change or document involve a change to the maintenance, monitoring,
operation, condifion, configuration, or discharges to the storm draln system or an
NPDES discharge pathway?

X Yes (1 No

. Does the change or document involve a change to the type or quantity of chemicals

discharged to the ocean via an approved NPDES discharge pathway?
Yes [} No
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12. OTHER IMPACT (Continued)

K. Does the change or document involve a change to the stack emissions of the
existing permanent combustion (IC) engines?

[ Yes X No

L. Does the change or document involve adding or deleting permanently installed ICs?

[ Yes X No

M. Does the change or document invoive any potential modification to the SPCC or the
N-SPIH Contingency Plan?

[ Yes X No

N. Does the change or document involve a temporary or permanent modification to the
site drainage or grading plan?

[J Yes X No

0. Does the change or document involve areas identified in the SONGS cultural
resources and endangered species habitat map?

[ Yes X No

P. Does the change or document involve a change to the maintenance, monitoring,
operation, condition, configuration, or process volume for the Mesa or North
industrial Area Waste Water Treatment Plant?

] Yes X No

Q. Does the change or document involve a change to a system used for secondary
containment or monitoring of an underground storage tank?

[1Yes X No
13.0 ENVIRONMENTAL PROTECTION GROUP IMPACT

A. Does the change or document involve a change to the maintenance, monitoring,

operation, condition, configuration, or contents of any chemical tank, vessel, or
storage device?

[ Yes X No

B. Does the change or document involve a change to the maintenance, monitoring,
operation, condition, configuration, or discharges to the storm drain system or an
NPDES discharge pathway?

[ Yes X No
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C. Does the change or document involve a change to the type or quantity of chemicails
discharged to the ocean via an approved NPDES discharge pathway?

[]Yes X No

‘D. Does the change or document involve a change to the stack emissions of the
existing permanent internal combustion (IC) engines?

[] Yes X No

E. Does the change or document involve adding or deleting permanently installed ICs?
[]Yes X No

F. Does the change or document involve any potential modification to the SPCC or the
Spill Contingency Plan?
[] Yes X No

G. Does the change or document involve a temporary or permanent modification to the
site drainage or grading plan?
[] Yes [X] No

H. Does the change or document involve areas identified in the SONGS cultural
resources and endangered species habitat map?
[] Yes X No '

. Does the change or document involve a change to maintenance, monitoring,

operation, condition, configuration, or process volume for the Mesa or North
Industrial Area Waste Water Treatment Plant?

[ Yes X No

J. Does the change or document involve a change fo a system used for secondary
containment or monitoring of an underground storage tank?

[} Yes X No
14.0 REACTOR DESIGN AND MONITORING PROGRAM

A. Does the change or document affect nuclear fuel or the way nuclear fuel is operated,
handied, or stored?

[]Yes X No

B. Does the change or document affect nuclear fuel assembly components such as
CEAs, neutron sources, or fuel rod encapsulation tubes?

[]Yes [X] No

NOTE: If there is a YES response to either question above, contact Nuclear Fuels.
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15.0 REACTIVITY MANAGEMENT PROGRAM

A. Does the change or document affect operation, instrumentation, maintenance or
testing of reactivity control systems or components? Examples:
15.A.1 CEAs and CEA drive mechanisms

15.A.2 Boron concentration or level in RCS, SFP, SiTs, RWST, BAMU, safety injection
lines, etc.

[J Yes [X] No

B. Affect operation, instrumentation, maintenance or testing of power indications.
Examples:

15.B.1 RCS, main steam or feedwater fiow, temperature or pressure
15.B.2 Incore or excore detectors

15.B.3 Main turbine controls

15.B.4 Feedwater chemistry (venture defouling)
15.B.5 Ultrasonic flow meter (AMAG})
[JYes X No

C. Does the change or document result in the potential for overcooling the RCS via new

or different testing evolutions, steam load variations, main feedwater fiow variations,
etc.?

[]Yes X No

NOTE: If there is a YES response to any of the above, contact Operations.
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16.0 PROBABILISTIC RISK ASSESSMENT (PRA) PROGRAM
NOTES:

(1) NECPs that solely install replacement components or parts qualified via the SEE process do
NOT require a PRA N-SPI Operation; therefore, the screening questions included in this section
do not need to be addressed for SEE NECPs.

(2) Please refer to the following list of PRA-affecting Systems when respohding to the question
below:

AFW, CCW, SWC, Containment Isolation, Containment Spray, Containment Emergency Cooling,
CVCS, HPSI, LPSI, instrument Air, Main Feedwater, Condensate System including condensate
tanks and demineralized water tanks, Main Steam, Plant Protection System, Safety Injection
Tanks, RCS Pressure Control, Electrical Power (emergency diesel generators, Honda generator
G005, transformers, 6.9kV, 4160V, 480V, 120V AC or 125/250V DC non-1E and 1E systems)
HVAC (Normal and Emergency Chilled Water Systems), Normal and Emergency HVAC {Non-1E
and 1E Switchgear, Pump Rooms), TGIS and CRIS or control room annunciators, indications
and contro! associated with the aforementioned systems.

A. Does the change/activity prevent a PRA-affecting system or component’s ability to
perform its design function?

[]Yes X No

B. Does the change/activity add or remove any equipment from a PRA-affecting
system?
[]Yes [X] No

C. Does the change activity impact the way components in a PRA-affecting system are

operated (e.g., manual vs. automatic, air-operated vs. motor-operated, DC-operated
vs. AC-operated, etc.)?

[] Yes X No

D. Does the change/activity impact any operator actions associated with PRA-affecting
systems?
[] Yes X No

E. Does the change/activity create any new plant system or component that interacts
with or impact a PRA affecting system? :

[] Yes [X] No
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16. PROBABILISTIC RISK ASSESSMENT (PRA) PROGRAM (Continued)

F. Does this modification add new equipment that may increase the fire loading or the
potential for fiooding in the installation area (fire or flood initiating event frequency
impact)?

[ Yes DJ No

NOTE: If there is a YES response to any of the above, contact the PRA Group in Nuclear Fuels
to determine the impact. If the PRA group determines an impact exists, assign a separate N-SPI
Operation to the PRA group for further assessment.

17.0 GROUNDWATER PROTECTION PROGRAM

NOTE: The groundwater protection program is to prevent the contamination of the groundwater
from radioactive sources

A. Does the change to the system, structure, component (SSC), or work activity involve
radioactive materials?

Yes [_] No
B. Does the change affect an SSC or work activity that does not normally contain

radioactive materials but has the potential to be radiologically contaminated from a

leak (e.g., Steam generator tube rupture or pipe break) or drainage path (e.g., Floor
drain or sump)?

Yes [ ] No

C. Does the change add or remove SSCs in the ground below elev. +5 ft (water table)?
[] Yes X No

IF YES TO QUESTION A, B, OR C CONTINUE TO QUESTION D, E, F, AND G

26-404 REV. 34 03/10



ASC D0044582 Page 43 of 49
NECP Number _800074957

Page 43 of 46

ASC No. _D0044582
Rev. No. 0

REFERENCES: S0123-XV-51, 26-404B

17. GROUNDWATER PROTECTION PROGRAM (Continued)

D. Is the affected SSC or work activity conducted or located outdoors (outside of a
building or enclosure)?

X Yes [ No

E. Is the SSC or work activity located underground or inaccessible for Inspection?
[]Yes XINo

F. Is it possible that the change couid cause an undetected radiological release to the
groundwater?

Yes [ ] No

G. Does the change affect the groundwater monitoring wells or the groundwater levels?
[]Yes X No

NOTE: K there is a YES response to QUESTION D, E, F, or G contact the Design Engineering
Mechanical Analysis & System Group to determine the impact and required actions.

26404 REV. 34 03/10



ASC D0044582 Page 44 of 49
SITE PROGRAMS IMPACT ASSESSMENT
Part B

ECP Number ___800074957 Page 44 of 46
Rev. No. 0 ASC No. __D0044582

REFERENCE: SO123-XV-51, 26-404

NOTE: The originator of this impact assessment shall contact the NTD representative for any of the
helow line organizations if there is a potential impact determined from the Form 26-404 assessment,
NTD will determine if training is needed.

CONTACTS:

Organization/Impact Contact/Assessment Information

1. OPERATIONS |
[ YES [X] NO l |

2. OPERATIONS/MAINTENANCE .
[ YES X NO ' | | |

3. MAINTENANCE l ]
(] YES X NO )

4. MAINTENANCE ENGINEERING/COMPUTER ENGINEERING
] YES XINO [ J

5. SYSTEMS ENGINEERING |
[]1YES XINO

6. CHEMISTRY l ]
L YEs X NO

7. EMERGENCY PREPAREDNESS | ]
[JYES X NO

8. SECURITY . _ |
[JYES[XINO
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CONTACTS:

Organization/impact Contact/Assessment Information

9. A. HEALTH PHYSICS
[ YES X NO - l |

B. ALARA (b)(6)

YES ] NO ALARA |

10. LICENSING DOCUMENT I |
[JYES[XINO _

11. MATERIAL SUPPORT i
[ YES X NO

(b)(6) "
NEIL insurance

| —

13. ENVIRONMENTAL PROTECTION GRCUP [ |
[JYes ¥ NO

12. OTHER
YES []NO

14. REACTOR DESIGN AND MONITORING PROGRAM [ ]
O yes¥NO

15. REACTIVITY MANAGEMENT PROGRAM
JYeESKI NO
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CONTACTS:

Organization/Impact Contact/Assessment Information

18. PROBABILISTIC RISK ASSESSMENT (PRA) |_
PROGRAM

[ YES [XI NO

(b)(6)
17. GROUNDWATER PROTECTION PROGRAM

YES I NO

~ QTHER ' ~——
(b)6) Effluant Control, ODCM, Regulatery Support. ]
\
4%

— -
DESCRIPTION OF IMPACT:

—

REQUIRED ACTIONS:
l |

LIMITATIONS (TIME OR PROCESS):

DESIGN SETPOINTS:

L }

OTHER CONDITIONS:

REQUIRED IMPLEMENTATION DATE(S):

-

FEEDBACK REQUIREMENTS:
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Aftachment A
Original Steam Generators Segmentation
Risk Assessment Matrix
No. | Risk/Threat Risk Risk Potential Mitigation Action Responsible | Status Notes
Description Severity | Probability | Consequence Strategy Required
1. General
1.1 | Quality: : High Medium May require Emphasize importance | Formal review of | All Completed
The ASC and prafgct rework, causing | of thorough review of all parties with
design features have schedule delays | all design work and comments and
omissions and/or and budget ASC sections. resolutions
€rTorS. : overruns. documented.
1.2 | Team Work: Medium | High May cause errors | Develop and clearly Monitor team All Completed
Inadeguate support in ASC, design, | communicate work during all
from, and work packages, | stakeholders’ roles and | phases of OSG
communication and project responsibilities early in | Segmentation
between, the OSG delay. the process. Establish WORK.
Segmentation WORK. high standards for
stakeholders. communication
between the
stakeholders and for the
issue resolution
process.
2. Engineering and Contractors .
2.1 | OSG Rigging and High Low Not properly Need a good plan to Engineering to SGRP Completed
Support designed will arrange the OSG setup | review support
Arrangement. damage and design additional design and OSG
equipment, harm | supports properly. arrangement.
workers, delay
the project and
have adverse
safety impact.
3. Other Stakeholders
3.1 | Affected SPIs not Medium | Low Public concerns | Involved all potential Provide formal SGRP & All | Completed
accurately identified. and Regulatory stakeholders. assignments.
actions.
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4. Testings
4.1 | Water Chemistry Low Low Not well Review testing Prepare plans SCE Completed
Tests prepared will procedure. and PJB and Chemistry.
cause water SME
contaimination involvement.
5. ALARA and Safety
5.1 | ALARA See Section 17 of HPP- HP Completed
11 Rev. 0 (SGR-
A10210-11).
5.2 | Industrial Safety High Medium Fatality and Facility Design to Make sure All Completed
Control. Severe Injuries. | consider Industrial industrial safety
Safety. is considered for
all activities in
Facility.
5.3 | Radiological Safety High Medium Radiation Review Offsite Dose Review ODCM | Chemistry, | Completed
and Effluent Control Exposure to and provide effluent and effluent HP, and
Public control carefully. control activities. | NRA Group
5.4 | Radiological safety High Medium Unmonitored Evaluate potential Discussion and Chemistry, Completed
and effluent control release of consequences. ‘planning before | HP, and
radioactive Airborne contamination | the layout is NRA Group
airborne control measures. finalized.
effluents Establish administrative
protocols for stop work
5.5 | Radiological safety High Medium Unmonitored Spill containment and Discussion and Chemistry Completed
and effluent control release of contamiriation control planning before | and GPI
radioactive measures. Establish the layout is Steering
liquids — trigger | administrative protocols | finalized. committee
voluntary for stop work
communication
protocol under
the Ground
Water Protection
Initiative
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Attachment B: Road Map to OSG Segmentation documentation

OSG Segmentation References

Segmentation Methods Project Plan

Equipment for HP and Effluent HP Plan

Facilities Design NECP or ASC to the NECP
Contractor Equipment Project Plan

Cutting Technology Project Plan

Effluent Controls for Cutting HP Plan

‘Water Processing Project Plan

Site Area Boundary Dose HP Plan

Shielding HP Plan first, then Project Plan
Access Control HP Plan

Preliminary Work Completed Project Plan

Risk Assessment of Physical work Project Plan

Risk Assessment of Facilities Capability ASC to the NECP

Edison Provided Facilities and Structures | NECP and Project Plan
Material Movement " | Project Plan

Time Line Project Plan

Dose Estimate HP Plan

ALARA HP Plan

References:

1. NECP 800074957 ASC D0033902 dated 9/17/2010
2. Project Plan: OSG Segmentation Plan dated 5/10/2010
3. HP Plan: HPP-11 Revision 0, dated 7/13/2010

1/19/2011

Page | of 1




i l‘w

SAN ONOFRE NUCLEAR GENERATING STATION,
STEAM GENERATOR REPLACEMENT PROJECT

ORIGINAL STEAM GENERATOR SEGMENTATION

EFFLUENT/ODCM EVALUATION
Rewvision 2
Date: May 20, 2011

This Effluent Evaiuation (EQE) focuses on the radictogical effluent impacts of the treatment and
disposal of wastewater and solids that will be produced during segmentation of the Unit 2 and 3
original steam generators (OSG) to prepare them for finat disposition, including disposal of iow leve!
radicactive waste at a licensed facilty as needed. Discharges of wastewater will be parfarmed in
socordance with the radioactive effluent control program and conditlons of the NPDES permit.

Specifically, the potential radiological impact to the public and environment are considered; worker
exposure and solid radivactive waste considerations are addressed by the Health Physics (HP 0SG
SEGMENTATION PLAN Health Physics OSG Segmentation Plan).

Nuclear Engineering Change Package 800175654 and OSG Segmentation Plan have baen
generated to address engineering issues associated with the segmentation of the original steam
generators {OSGs).

This Effluent’QDCM Evaluation (EOE) is arranged as follows:
+ Overview: general discussion of segmentation process
« Liquid: liquid radipactive water management and disposal
s Airbome: airbome radioactive effluents
» Attachments: Calculations and Sampling Plan

If changes are made 1o the references cited such that the radiological or chemical constituents are
changed in physical form, total inventory, or specific concentrations, this evaluation must be
reviewed and revised accordingly. Likewise, changes in systems {(equipment, piping) that are used
to transfer, treat, or dispose of radioactive fluids and/or wastes also require a review of this
evaluation with appropriate amendments. '

“Specifically, if ihe waste once generated necessitates alternative treatment or disposal techniques

{han those discussed in this document or if processing or on-site staglng of radioactive wasies
extends aver an FSAR tpdate cycle, further evaluation must be performed and, in the latter case,
the FSAR shouid be updated to refiect any additional temporary storage areas not already
described. Failure to review and modify this avaluation may result in violation of regulatory or

administrative requirements.

Amended or new permils obialned for the segmentation and any additional documentation that are
generated to address regulatory issues will be retained in accordance with site recordkeeping
requirements.



OVERVIEW OF SEGNMENTATION PROCESS

The goal of segmentation is to separate the non-radioactive portion of the original steam generator
(steam dome and transition cone) from the original steam generator's lower assembly that lncludes
the steam generator tubes that contain low level radicactive materials.

During the cycle 16 refusling outages, the original steam generators (OSGs) from Unit 2 and 3 were
prepared for segmentation activities and removed from the respective containments before being
staged in the North Industrial Area {NIA) in the segmentation facility. Segmentation and preparation
for shipping is scheduled to begin January 2011 and will be performed by SCE and subcontractors.

As described in Bechtel Plan 25221-PP-13 “OSG Preparation Plan” the OSGs were drained, covers
were installed on manways and ather openings o prevent spills of residual fluids and to control
access, and a fixative was applied to the exterior surface of the OSG channel head to fix loose
contamination prior to the OSGs being moved to the segmentation facility. The OSGs were moved
using specially designed vehicles from the Units 2 and 3 protected area to the segmentation facility.

The segmentation facility (OSGSF) was constructed under NECP 800175654 (ASC D0033202) to
provide a weather-proof facility for the on-site staging and preparation of the OSGs for disposal.
The OSGSF Is a 100 ft x 110 ft x 54 ft high steel-framed, fire-retardant fabric structure designed to
withstand 100 mph winds. The facility is equipped to contain the OSGs and allow segmentation of
contaminated material, collect spills (berm), prevent radioactive material from reaching the ground
water (Coverguard) and protect work activities and the OSGs from rain water intruston {(external
barrier). Shielding will be used as needed to keep occupational and public direct dose rates to as
low as reasonably achievable. Steel plate material is located where heavy construction traffic Is
expected or the external severance cut is made. The OSGSF will be established as a temporary
radioiogically controlled area (RCA) prior fo beginning segmentation. HEPA units will be staged for
use but, due to the expected absence of airborne radioactive material during segmentation, are not
expected to be needed. If HEPA units are used, smoke eater equipment will be used during cuts for
diver opening to minimize degradation of HEPA filters.

The OSGs are positioned horizontally in a bermed area on pedestals that will provide sufficient
support when the OSGs are filled. The berm capacity is 63,000 gallons. Since an OSG may contain
approximately 73,000 gallons, pumps connected to a temporary water storage tank are provided to
transfer water from the berm in the unlikely event of a catastrophic failure of an OSG while it is fitled
with water. There will be several empty temporary storage tanks staged outside the OSGSF to allow
for transfer and temporary hotding of water if a leak occurs in a filled OSG.

The sequence for segmentation is:

« create one 6 inch opening at the upper most surface of the steam dome using a Petrogen torch

» fill the steam dome with 50,000 gallons of water from the fire water system to cover the upper
part of the tube sheet. Personnel will be present throughout the fill and can take action to stop
and contain a leak during the fill process.

« create the diver access point

¢ add approximately 23,000 gallons of water for additional shielding. Personnel will be present
throughout the fill and can take action to stop and contain a leak during the fill process.

¢ install a pump and filter into the flooded steam dome to maintain water clarity and remove
contamination. This also provides recirculation to aid in obtaining samples of the water to
determine concentrations of licensed material.

» perform internal cuts underwater in the specified sequence using a plasma torch and remove
‘designated sections

s install a pump and hose to drain the OSGs to either the temporary water storage tanks or, if the
water meets all radiological effluent and NPDES permit requirements, to the NIA sump.
Personnel will be present throughout the drain and can take action to stop and contain a leak.

» perform an external cut at the transition cone to lower assembly weld to sever the steam dome
from the lower assembly using a remotely-operated clamshell mechanical cutter

2



¢ open the OSGSF to atmosphere once air samples from inside the facility are below detectable

radioactive airborne effiuent levels

remove the steam dome and move it outside of the OSGSF and cover with tarps

quickly fit the tube bundle cap onto the steam generator lower assembly

weld tube bundle cap on using tack welding followed by an automated machine welding system

survey the steam dome and transition cone before making additional cuts to meet shipping

constraints.

s Apply transport coatings to meet DOT reguirements and the DOT Special Request requirements.

» Transport the DOT-compliant package(s) off-site to the appropriate disposal facility.

s Steam Dome/Transition Cone

o Based on initial survey data, the steam dome and transition cone were expected to be free

released once segmentation is completed. Once separated from the lower assembly, the
steam dome will be moved outside the OSGSF and surveyed.

- If the steam dome is radioactive. The steam dome and transition cone will be
disposed of as low level radioactive waste. Any re-sizing activities (e.g. cutting) will
be performed within an enclosure with positive ventilation controls to minimize the
potential for an unmonitored radicactive airborne release and spill protection. This
may be the OSGSF or a temporary enclosure. Local air samples will be taken and
counted as effluent samples to document airborne contamination levels.

. If HP has successfully decontaminated the steam dome to allow for free-release, it
will be disposed consistent with all applicable regulations and may be sentto a
salvage company for the steel.

The steam generator lower assembly (SGLA) includes the steam generator tubes and is expected to
be classified as Class A low level radioactive waste, requiring disposal at the Energy Solutions
licensed facility in Clive, Utah. The SGLA will have a DOT cover welded over the exposed tube
bundle and will be shipped in accordance with all Department of Transportation regulations and the
DOT Special Request requirements. HP OSG SEGMENTATION PLAN prowdes additional details
for the shipment of the SGLA.

Wastewater not meeting NPDES release criteriz will be treated until NPDES release criteria are
satisfied. Wastewater treatment and discharge issues are discussed in greater detail in the next
section of this document.

To the extent practicable, waste minimization fechniques will be used in accordance with SO123-
XV-17.1 and NRC Information Notice 94-23. Applicable portions of the Process Control Program will
be implemented during packaging and shipment. Waste disposal will be performed in accordance
with all regulatory requirements.

Debris, filters, sediment and sludge will be evaluated per existing HP procedures for the control of
solid wastes. The solids will be disposed of in accordance with all regulatory requirements



LiQuin
Wastewater

Approximately 73,000 gallons of fire water is required for each OSG to provide shielding during
underwater segmentation. The water may, as segmentation proceeds, contain suspended and
entrained licensed radioactive materiat and solids. As previously stated, smears taken of the OSGs
white they were siill in containment, indicate the presence of low lavels of loose contamination on
the outside of the steam dome. Per HP OSG Segmentation Plan, section 7, efforts will be made to
remove loose contamination before segmentation begins to minimize the potential for a personnel
{diver) contamination avent and as a good HP ALARA praclice.

Each OSG has accumnulated metallic oxides on the tube sheet from corrosion of the condensate and

4,500 pounds of metallic oxides per OSG (Refer to Attachment F). During OSG filling and
underwater segmentation, thers is a very low potential for the water fo resuspend or partially
dissolve some fraction of those metal oxides that could then be removed during OSG draining. At
the divers' discretion, the water will be circulated continuously through a filter (<5 microns) during the

segmentation to remove solids and to maintain water clarity. An AMP-50 will also be placed
adjacent lo the filter to monitor the dose rate and alert personnsl to unexpected radioactivity in the
water. Steam generator blowdown analyses performed for the 6 months prior to the cycle 16
outages showed no deteclable gamma activity in elther Unit 2's ar Unlt 3's OSGs. Unit 2’s steam

- generator blowdown samples occasionally showed dstectable trittum, with one sample containing
approximately 5 E-6 microcuries/m|. Unit 3 steam generator blowdown samples did not show
detectable titivm. Given that the steam generator blowdown samples were taken during cperation
when the blowdown is higher temperature, it is highly unlikely that the concentrations in the water
drained from the OSGs after the internal cuts have been completed would be any higher than those
values. Usling the steam generator biowdown sample data, a reasonable estimate of the total
potential radioactive liquid relsases from segmentation of the OSG is 2.8E-3 Ci of fritium with an
associated dose of 1.9E-6 mrem (Attachment A).

The most conservative scenario in terms of the potential conzentrations of licensed material in the

OSG water would be if a tube were breached during the internal cuts and there was residual water

(RCS} in the breached tube. Based on RCS samples prior to shutdown of each Unit, isotopes that

could be introduced into the OSG water include manganesa-54 (**Mn), cobalt-57 (7Co), cobait-58

{*Co) , cobalt-60 (*°Co), cesium-134 ('**Cs), cesium-137 {*'Cs) and tritium (*H). Refer to Reference .

5 page 2-9 for full list of isotopes. Using very consetvative assumptions, the amount of licensed IS
material that could ba introduced into the OSG water if a tube were breachad was caiculated S
(Attachment A): S B

Maximum Potential Concentrations in OSG Wastewater
(Nicked tube)

Isotope Unit20SG | Unit30SG
concenfration | concentration

. {uCifml (uCilml)

*Min 4.8E-7. §5.1E-7
Co 2.7E-8 1.6E-8
®Co 1.4E-5 7.4E-6
¥Co 2.2E7 3.5E-7
"iCs 1.1E-7 4.6E-8
“Cs 1.2E-7 5.8E-8
*H 3.3E-5 7.4E6
Total 4.8E-5 1.6E-5




As a result of the constant recirculation of the contents of the OSG during segmentation activities,
samples of the contents in the O8G can be obtained and analyzed to determine concentrations
relative to radioactive effiuent release control limits for gamma isotopes and tritium. As described in
the Sampling Plan (Attachment D), wastewater will be sampled and dispositioned in accordance with
existing radioactive effluent control procedures and the ODCM (Reference 6); this includes taking
the sample of record for determining compliance with the radioactive effluent control program at the
ODCM-credited release point. Wastewater will also be sampled and analyzed as appropriate for
environmental (NPDES) permit requirements. [f licensed radioactive material is detected in the
liquid when analyzed to RETS levels, then the radioactive liquid shall be pumped into the temporary
storage tanks, transferred to Unit 2 or Unit 3 and released through an ODCM-credited liquid effluent
release paint, primarily the Unit 2 or Unit 3 Full Flow Condensate Polishing Demineralizer (FFCPD)
Hold Up Tank (HUT). Depending on the isotopes identified, treatment by filtration may be performed
prior to discharge. If applicable NPDES limits are not met, non-radioactive wastewater may be
processed to meet the NPDES limits and then disposed of through a low volume waste stream as
defined in the NPDES permit, such as the NIA sump. Licensed material generated at Units 2 & 3
cannot be discharged through the NIA without changes to the Operating Licenses.

To minimize the use of water during segmentation, the majority of water will be transferred from one
OSG after internal cuts have been completed by the diver to the next OSG that will undergo
segmentation. Using very conservative assumptions, the maximum amount of licensed matsrial that
could potentially be discharged in radioactive liquid effluents was calculated (Attachment A):

tsotope Total Ci
Mn 54E-4
SCo 2.4E-5
o) 1.2E-2
Co 3.1E-4
Cs 8.7E-5
TCs 1.0E4
H 2.2E-2
Total 3.5E-2

with a projected contribuiion of 4.5E-2 mrem total body and 3.8E-1 mrem to the organ (GI-LLI) over
the year. Samples will be taken of the ODCM-cradited release point and any licensed material in the
liquid released, along with the calculated dose to the public, will be reported in the Annual
Radioactive Effluent Release Report.

Cross-contamination of a non-radioactive system

The fire water system is not physically connacted to the OSG and cannot therefore inadvertently
result in licensed materials being siphoned back into the firewater system. In addition, the 0SG is
vented to atmosphere and fire water is at a higher pressure, further eliminating the potential for
contaminating a previously uncontaminated system as discussed in NRC Information Bulletin B0-10
or NRC Information Notice 91-40.

Qutdoor, unprotected tank

0SG

The berm surrounding the OSG and equipment in the OSGSF is 92 ft by 104 ft, with a maximum
capacity of 63,000 gations. Since the berm is not capable of containing the entire contents of a
single OSG (73,000 gallons) during segmentation, the OSG will be considered an outdoor,

unprotected tank with potentially radioactive contents per License Control Specification (LCS)
3.7.110.




The second OSG staged in the OSGSF will also be filled to approximately 80% with water to provide
shielding for personnel working in the OSGSF. Once the initial fill has been completed, the fill and
vent holes will be covered and welded shut so that the water will not drain from the sealed OSG in
the uniikely event that a seismic event occurs. it is highly improbable that both OSGs would fail at
the same time since the openings to the OSG are welded shut unless segmentation activities are
actively underway. ’

A set of pumps connected to a temporary water storage tank will be installed to pump the berm in
case of leakage. Each temporary storage tank will also be considered as an outdoor unprotected
tank if radioactive liquid is pumped fo it.

Using the values determined in conservative scenario for total curies that could potentially be
released, the maximum amount of licensed material in the wastewater (excluding tritium) is 8.0E-3
curies (Attachment A). This hypothetical maximum total inventory is extremely conservative and
well below the LCS limit of 10 curies. '

Once intemal cuts begin in an OSG, a sample will be performed on the OSG at least once every
seven (7) days and documented to ensure that the total contents of the OSG is maintained within
limits of the LSC (e.g. <10 Ci). Due to the targe volume of water in the OSG and the need to
maintain clarity to ensure diver safety and minimize the potential for nicking a tube, the water cannot
be reasonably circulated quickly enough to meet the guidance in Regulatory Guide 1.21 revision 1 to
ensure representative sampling. However, the water will be recirculated at low flow rates throughout
internal segmentation activities and a sample will be obtained to determine the concentrations of
licensed material. In addition, an alarming dose instrument (e.g. AMP-50) will be placed on the
water filter housing with a dose rate set point fow enough to provide immediate indication of a
breached RCS tube. Even though obtaining a representative sample to determine the inventory in
the water-filled OSG cannot practically be achieved, the measures described in this paragraph
provide a practicable attempt to mest the intent of the LCS. The once-per-seven day sampie will be
continued until the OSG has been drained.

Baker Tank or Poly Tank

If radioactive water is added to a Baker or Poly Tank during segmentation, then ths tank’s total curie
content shall be determined once every 7 days and verified to be less than 10 curies total
radioactivity, excluding tritium and dissolved and entrained noble gases by survey of the tank or
sample and analysis of the tanks contents.

Spill Prevention and Control Measures

During OSG segmentation work activities, the following preventative spill measures will be in ptace
{Reference 3)

¢ Plant Grade - a bottom steel plate and reinforced concrete pedestal were installed
followed by surface grade protective material (Coverguard) to prevent water intrusion into
the subsurface soil or water from a spill or leak. A 70,000 gallon-capacity berm was
installed over the pedestals as the initial barrier to collect a spil! or leak. Steel plate
material was then installed and located where heavy construction traffic is expected or
the external severance cut is made. A perimeter barrier was installed around the
perimeter of the OSGSF to prevent rainwater intrusion.

« Divers Platform — a "drip pan” tarp will be installed on the divers’ platform creating a
collection pool to spray down divers and divert rinse watsr into the OSG.

. Segmentatlon Storage — segmented pieces that are contaminated or radioactive are
stored in a container or covered to prevent exposure to the elements and potentlal
washdown during rainfall.



» Water Lines — at a minimum, water line from the pump to storage tank wilf be handled
with the following precautions.

o Alljoints will have a secondary water collection system installed (reference 3).

o Should a hose need repair or replacement, the pump will be secured and then the
hose will be disconnacted over some type of container to collect water.

o Wastewater hoses and pipes must be handled with extreme care. This water is not
aliowed to enter plant drains or catch basins until analysis determines the wastewater
meets NPDES permit limits and administrative confrols for liquid radioactive liquids.
The planned release of water containing licensed material that was generated at
Units 2 and 3 cannot currently be released through the NIA sump without changes to
the licenses.

Water used to provide shielding for the divers during infernal segmentation activities will be re-used
by transferring it to the next original steam generator to undergo segmentation. Hose connections
will be bagged and taped for the transfer and personnel will be present at alf times during the
transfer. There will be some residual water in the steam dome/transition cone after fransfer; the
volume is conservatively estimated at approximately 514 gals (Reference 4a: HP OSG
Segmentation Plan dated 5/19/2011, item 26). Since the first steam dome will need to be
temporarily staged outside of either the OSGSF or RSGSF due to space constrairits, the area will be
pre-staged by covering the asphalt with plastic sheeting and placing absorbent snakes around the
area for spill containment. Equipment and collection drums for the residual water will be placed in a
bermed area of at least 300 gallons capacity. Hoses used to transfer the water will be restrained .
and connections will be bagged and taped. The collected water will be disposed of in accordance
with SO123-XV-29 and the radioactive effluent control program.

In addition to the above, temporary covers will be placed over yard area drains near piping runs
during fill and drain events to prevent the unplanned reiease of liquids in the unlikely event that
equipment failure or human error results in a leak or spill. These drains should be uncovered if rain
occurs ot is anticipated. OSG drain down should not ococur when it is raining without Ops and
Chemistry concurrence.

Station pracedures (8023-4-6, SO123-XV-17.3) concerning spills will be implemented at all times.
Spills that occur within a bermed area will be contained and cleaned up expeditiously, preferably by
transferring the spill to an appropriate waste tank,

1. If a leak or spill outside of a bermed area or a tank or a collection basin, project personnel
will immediately perform spill mitigafion and notify the Control Room, Environmental
Protection, and NRA per Reference 3 (OSG Segmentation Plan)

2. The leak or spill will be evaluated to determine If it triggers the voluntary communication
protocol under SO123-XV-3.5 and the Industry Ground Water Protaction Initiative.
Unplanned or uncontrolled releases will be also be evaluated for reportability in accordance
with the attachment to SO123-XV-17.3, SO123-XV-2.1, 80123-11-5.25, and 10 CFR 50.72
and 50.73,

Rain Water

One other liquid release source exists: collected rainwater. The OSGSF contains a protective barrier
around its perimeter to prevent the intrusion of rain water. Berms located outdoors without overhead
protection can collect rainwater. Procedure S023-XXVI1-29.24 addresses sampling and disposal of
bemn rainwater and, in combination with chemistry procedure S0123-111-5.42 will be used to
determine the appropriate handling of any liquids collected in these berms.

The steam domes and transition cones will be moved out of the OSGSF and staged on saddle
supports and dunnage within the Narth Industrial Area until they can be prepared for shipment.
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Tarps or similar protective measures will be installed as soon as the separated domes and transition
cones have been placed on their supports to prevent rain washing the surfaces or the inadvertent
erosion of contaminated surfaces and subsequent unmonitored release of licensed material. The
protective measures will be maintained uniess the separated components have been free-released.

Water containing detectable levels of radioactivity or NPDES compounds of interest will be
transferred fo the plant for discharge through an ODCM-credited release point.

AIRBORNE
Particulate Matter and Radioiodines

There is a potential for very low amounts of radioactive material to be released through discharges
to the atmosphere at the following points in the segmentation process

Creating openings in the steam dome using Petrogen torches and/or plasma cutting
Underwater segmentation using plasma torches

External mechanical severance cutting

Tube bundle cover welding

Steam dome segmentation (if contaminated)

Waste tank vents (if waste or berm water contains licensed material)

Miscellaneous (negligible)

Radiological airborne releases are not anticipated to be significant since cutting of contaminated
surfaces will only occur underwater. No radioiodines are reasonably expected to be present due to
the amount of time that has elapsed since the OSGs were removed from contalnment.

Creating the initial fill and vent hole and the divers’ access point on the steam dome is not expected
to create airborne radioactive material. Contamination control measures were applied prior to the
removal of the OSGs from containment to minimize the potential for airborne radioactive releases
during segmentation of the 0SGs. This included encapsulation of the external surface of the OSG
channel head to fix residual loose contamination, except for those areas that will be cut during
segmentation. Contamination on cut areas of the OSG is expected to be < 5,000 dpm/100 cm?
loose and <100,000 dpmyv/100 cm? fixed plus loose contamination. Under the HP plan, strippable
coating will be applied to the entire steam dome and transition cone areas fo minimize or eliminate
loose contamination prior to any cutting. Low volume air samplers of the OSGSF will be used for
effluent purposes to verify that airborne radioactivity is not being created.

Cutting of contaminated surfaces will enly occur underwater and is not expecied to generate
airborne radioactive material. Any material liberated during the plasma torch cutting would be
dissolved ar entrained in the water rather than become airbome. As described in the section on
liquids, there is a slight probability that low concentrations of tritium may occur in the water
contained in the OSG. it is not credible that the underwater cutting wil! create sufficient momentum
for liquid vapor to result in tritium being released into the air. However, a tritium sample will be taken
once per 24 hours in the general vicinity of the divers’ platform to verify that tritium is not being
released during this acfivity.

The external cut to separate the OSG steam dome and transition cone from the lower assembly
(SGLA) section will be performed using a mechanical clamshell device. If the project elects to use
torch cutting for this step, a primary containment enclosure with filtered exhaust and/or local area
vent must be constructed before the thermal cutting begins to eliminate the potential for an
unmonitored radioactive airborne effluent release. High efficiency particulate air (HEPA) ventilation
devices will be placed in service and used throughout this thermal cutting operation if it is necessary;
smoke eaters will also be used for torch cutting to protect the HEPA fitters. Continuous samples will
be taken inside to OSGSF during the segmentation process to confirm that there has been no
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unmonitored release of particulate matter. HP air samples will also be taken and analyzed before
the OSGSF doors are opened and during work activities that may cause airborne contamination.

As described above, the cutting activities are not reasonably expected to result in the release of
radioactive airborne particulate matter due to contamination control measures and removal by the
water in the OSG. Attachment B evaluates a bounding scenario wherein radioactivity would be
released if the loose contamination is not successfully removed over the longest projected duration
of 800 hours during cutout of the fill’'vent holes/divers opening and welding activities (e.g.,Install
lifting pads, installation of tube bundle cover). The maximum amount that could be released is
3.2E-4 Ci of ®Co by aitbome pathway. This airborne ®Co could result in a potential dose fo a
member of the public of 7.8E-3 mrem.

Steam dome segmentation will be performed inside the OSGSF or an equivalent structure with
filiered ventilation if the steam dome or transition cone are conteminated 25,000 dpm/100 cm? loose
and 2100,000 dpm/100 cm? fixed plus loose contamination. Below these levels, HP may perform
localized mechanical decontamination on the steam dome inside a small tented area with protective
measures on the asphalt for contamination control. Work area samples will be obtained during
mechanical decontamination evolutions and the sample results provided to Chemistry-Effiuent

_Engineering for evaluation. As described in the section on liquids, contamination control and
protective measures will be implemented for these components once they are moved out of the
OSGSF and they are either free-released or shipped off-site for disposal in accordance with all
regulatory requirements.

There is no reasonable expectation that the waste water will contain noble gases or other ficensed
material. As such, itis not credible that there would be a reiease of airborne radioactive material
from water collected in open berms or through the vent of a wastewater tank.

Tritium

Unit 2's steam generator blowdown samples occasionally showed detectable tritium, with one
sample containing approximately 5§ E-6 microcuries/ml. Unit 3 steam generator blowdown samples
did not show detectable tritium. Given that the steam generator blowdown samples were taken
during operation when the blowdown is higher temperature, it is highly unlikely that the
concentrations in the water drained from the OSGs after the internal cuts have been completed
would be any higher than those values.

Attachment B provides a reasonable estimate of the curies that could be released during underwater
segmentation. For a bounding scenario wherein radioactivity would be released continuously for the
longest projected duration of 84 days, the maximum amount that could be released is 1.9E-3 curies
of °H by aitborne pathway. This minute amount of airborne tritium could result in a potential dose to
a member of the pubtic of 3.3E-7 mrem.

Noble gases

Noble gases are not reasonably expected to be present on the secondary side of the OSG due to
the amount of time that has elapsed since the OSGs were in service and will not be generated
during the sagmentation activities,

OSGSF

NUREG-0472, NUREG-0800 Section 11.4, and Reg. Guide 1.143 stipulate monitoring on the
discharge from radioactive waste treatment systems or on the exhaust of buildings that house those
systems. Regulatory guidance allows the use of sampling and analysis in place of instrumented
monitoring for temporary systems and work activities. The systems and equipment ussd for the
OSG segmentation and waste disposal will be located outside of buildings with a monitored HVAC
but will be enclosed to prevent an unmonitored release of airborne radioactive material.



Given that the OSG segmentation is a temporary activity, the sampling outside of the OSGSF will
document the expacted absence of airbomne radicactive effluents. Additional information can be
obtained as needed from the HP sampling of the inner enclosure’s exhaust.

CONCLUSION:

Dose and Curies

The segmeantation of the OSGs from Units 2 and 3 is not expected to result in a relsase of aitbomne
radioactive material, including particulate matter and tritium, due to contamination control measures
taken. Similarly, wastewater releases from these work activities is not axpected to contain licensed
material. Using the highest sample result for steam generator blowdown during the six months
preceding the cycle 16 outages, 2.8E-3 curies of 3H could be released with an associated dose to &
member of the public of 1.9E-8 mRem.

Direct dose calculations and actions to mitigate the direct dase to @ member of the public due to
radiation exposure during OSG segmentation activities are found in Reference 4. A constant or
average.dose rate of 10 microR/nr at the west seawall {cccupancy factor of 300 hrs) is required in
arder o mest the station’s ALARA goal of 4 mrem per year as required in SQ123-V1l-20.16. Direct
dose to the public at the beach will be measured using TLDs §6 and 56 and will be accounted for in
the Annual Radioactive Effluent Reisase Report.

In thé event that a steam generator tube containing residual RCS is nicked during segmentation, a
conservative estimate of the maximum amounts of licensed material that could be released during
the proposed work activities are:

» 1.9E-3 Ciof gaseous Yritium and 3.2E-4 Ci of gaseous ®Co with a total organ dose of
7.8E-3 mrem

« Estimated maximum liquid curies released of 3.5E-2 curies with 4,5 E-2 mrem total body and
3.8 E~1 mrem organ (GI-LLI) .

Ground water - The mulliple epill pravention and containment measures described provides
reasonable assurance that waste water being collected in any of the equipment or that comes into
contact with the sealed surface cannot credibly reach the subsurface soil or ground water. In the
unlikely event that a spill or leak of water occurs, administrative measures such as the WIPR
(Attachment A of work package 25221-003-MOP-0057-0001-000) have besn implemented to ensure
{hat the voluntary communication requirements of the industry Ground Water Protection initiative are
met.

SCE will continue to meet all regulatory requirements for the control and release of liguids and
gasegus discharges from the site that might occur during the OSG segmentation process 1o disposa
of the OSGs. Any resultant relsases of wastswater and airborne material are projected 1o be
incremental and well below the regulations and will be reportad in the Annual Radioactive Effluent
Release Report. There will be no significant dose to a member of the public due to the proposed

a"f ;'.
Fate: 20 May, 2011 g } 57

Date: 20 May, 2011
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ATTACHMENT A
LIQUID EFFLUENT EVALUATION FOR OSG SEGMENTATION IN NIA

WASTEWATER
Steam generator blowdown (reasonable estlmate)

Unit 2: 73000 gal/OSG * 2 0SGs * 5.1E-6 microCi/ml *H * 3785 ml/gal = 2.82E-3 Ci
Unit 3: 73000 gal/OSG * 2 0SGs * <LLD microCi/m! *H * 3785 ml/gal = no Ci

Dose impact: 5.1E-6 microCi/ml/1E-3 microCi/ml MPC * 1000 gpm release rate/185000 gpm
ditution * 0.282 DCF * 1E-3 = 7.8E-9 mRem/hr

For a total duration of 10 days, dose: 7.8E-9 mRem/hR * 10 days * 24 hrs/day = 1.9E-6 mRem
Reasotnable estimate of total projected doses of 1.9E-6 mrem total body/organ dose is
beiow the ALARA standards in 10 CFR 50 Appendix |

Conservative estimate:

,Estimated water proéessad and discharged = 73,000 gal per OSG = 2.92E5 gal total

5 gallons of RCS from nicked tube for each generator with the isotopes listed in Tables
based on RCS activity when shutdown (no decay).

* RCS Activity prior to shutdown from ACIDS 6 months before beginning of cycle 16
e  OSG microCi/ml = RCS microCl/imi x 5 gal / 73.000 gal
¢ Total Ci Released = RCS microCi/ml x 5 gal x 2 units x 3785 ml/gat x 73.000 gal
* Projected Dose (ODCM Eq. 1-16)
+ Maximum undiluted liquid waste flow during time period = 1000 gpm (FFCPD HUT)
* Average dilution flow = 185,000 gpm (1 circulating water pump)
¢ Liguid MPC Limit = 10CFR20 App B Tabie Il Col 2 :
¢ Dose Commitment Factor (DCF) = (ODCM Table 1-4)
¢ Duration = 10 days (2.5 days per OSG)
Table A-1
UNIT 2
Isotope | RCS 0SG Total Ci | Diluted MPC Limit | TBody Dose Rate
microC¥/m! | microCi/ml | Released | microCim! | microCi/ml DCF mrem/hr
S*Mn 7.0E3 |48E-7 |26E4 |2.6E-9 164 5.58 1.4E-8
5Co 3.9E-4 2.7E-8 1.5E-5 14E-10 | 4E-4 236 3.4E-8
%Co 2.0E-1 1.4E-5 7.6E-3 7.4E-8 9E-5 1350 9.9E-5
®Ca 3.2E-3 2.2E-7 1.2E-4 1.2E-8 3E-5 3820 4.5E-6
™Cs |[16E3 [11E7 |[6.E5 59E-10 | 9E-6 13300 7.8E-6
s 1.8E-3 |1.2E-7 |6.8E-5 6.6E-10 | 2E-5 7850 5.2E-6
°H 4.8E-1 3.3E-5 1.8E-2 1.8E-7 3E-3 0.282 5.0E-8
Total 6.9E-1 4.BE-5 2.6E-2 2.6E-7 - - 1.2E-4
Table A-2
UNIT 2
Isotope | Diluted Organ DCF Liver Dose Organ DCF '} GI-LLi Dose
microCl/mi | (Liver) . mrem/hr (GI-LLY Mrem/hr
SMn 2.6E-9 7060 1.8E-6 21600 5.6E-5
¥Co 14E-10  [142 2.0E-8 3590 5.2E-7
®Co | 7.4E-8 603 4.4E-5 12200 9.0E4
[*Co  [12E9 | 1730 2.0E6 32500 3.8E5
¥Cs 5.9E-10 16300 9.6E-6 285 1.7E-7
[ ®Cs | 6.6E-10 | 12000 "8.0E-6 232 1.5E-7
H 1.8E-7 0.282 5.0E-8 0.282 5.0E-8
Total 2.6E-7 - 8.2E-6 - 9.9E~4
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ATTACHMENT A

Table A-3
UNIT 3
Isotope | RCS 08G Total Ci | Diluted MPC Limit | TBody Dose Rate
microCi/ml | microClimi | Released | microCi/ml | microCi/ml DCF mrem/hr

| *Min 74E-3 | 51E-7 | 2.8E4 2.7E-9 1E4 5.58 1.6E-8

*Co 23E4 |16E8 |BJES 8.4E-11 |4E4 236 2.0E-8
[ ®Co 1.1E-1 74E-6 | 4.1E-3 4.0E-8 9E-5 1360 5.3E-5
*"Ca 5.1E-3 3.5E-7 1.9E-4 1.9E-9 3E-5 3820 7.2E-6

¥ics 6.8E-4 4.6E-8 2.6E-5 2.5e-10 9E-6 13300 3.3E-6

Pi0s 8.5E4 5.8E-8 3.2E-6 3.1E-10 2E-b 7850 2.5E-6

H 1.5E-1 74E-6 | 4.1E-3 4.0E-8 3E-3 0.282 1.1E-8
Tofal 2.3E1 1.6E-5 8.7E-3 8.5E-8 - - 8.6E-5
Tabls A-4
UNIT 3
Isotope | Diluted Organ DCF | Liver Dose Organ DCF GI-LLI Dose
microCifml | (Liver) mrem/hr (GI-LLI) mrem/hr

SiMin 2.7E-9 7060 1.9E-5 21600 5.9E-5

TCo 8.4E-11 142 1.2E-8 3590 3.0E-7
[**Co 4.0E-8 603 24E5 12200 4.8E-4
'¥Co 1.9E-9 1730 3.3E-6 32500 6.1E-5

s 2.5E-10 16300 4.1E-6 285 7.1E-8

Wts  [3.1E-10 [ 12000 3.8E4 232 7.3E-8

H 4.0E-8 0.282 1.1E-8 0.282 1.1E-8

Total 8.5E-8 - ' 5.4E-5 - 6.0E4

+ Bounding release scenario is below instantaneous liquid release concentrations in
10CFR20. -

s Maximum activity that could be released if a tube with residual RCS is nicked:

Isotcpe Unit 2 Unit 3 Total Ci
>Mn 2.6E-4 2.8E-4 5.4E-4
Co 1.6E-5 8.7E-6 2.4E-5
%Co 7.6E-3 4.1E£-3 1.2E-2
¥Co 1.2E-4 1.9E-4 3.1E-4
'Cs 6.1E-5 2.6E-5 8.7E-5
BCs 6.8E-5 3.2E-5 1.0E-4

°H 1.8E-2 4.1E-3 2.2E-2
Total 2.6E-2 8.7E-3 3.5E-2
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ATTACHMENT A

« Projected Dose to a member of the public if a tube containing RCS is nicked is estimated to
be:

TBody Dose Rate (mrem/hr) = 1.2E-4 + 6.6E-5 = 1.9E-4 mrem/hr

Organ dose — GI-LLI (mrem/hr) = 9.9E-4 + 6.0E-4 = 1.6E-3 mrem/hr

Thbody dose (mrem) = 1.9E-4 mrem/hr x 10 days x 24 hr/day = 4.8E-2 mrem
Organ dose (mrem) = 1.6E-3 mrem/hr x 10 days x 24 hr/day = 3.8E-1 mrem.

« 10 CFR 50 Appendix | whole body dose limit for liquids is 3 miliirem/year
o 10 CFR 50 Appendix | organ dose limit _for liquids is 10 millirem/year

Conservative estimate of total projected doses of 4,5E-2 and 3.8E-1 mrem are below the
ALARA standards in 10 CFR 50 Appendix |

10 CURIE LIMIT

BAKER TANK or 1200 GALLON POLY TANK

If an outdoor unprotected tank is used during OSG segmentation and radioactive water is added to
the tank, then the tank’s total curle content shall be determined once every 7 days and verified to be
less than 10 curies fotal radioactivity, excluding tritium and dissolved and entrained noble gases.

Bounding Assumptions: :
* Tank Dimensions = 42 fest x 9.7 feet x 8.5 feet (from microshield calculation)
Tank Volume = 21,000 gal
Assume point source of ®Co at 10 curie in middle of tank
Distance to point source = 4.9 feet x 1 meter/3.28 feet = 1.49 meters = 149 cm
Assume 100 percent water to shield a point source
Path length of water from source to radiation instrument = 149 cm
Half Value Layer (HVL) for ®*Co through water (The Health Physics and Radiological
Handbook, Table 6.2) =11 cm of water
s 10 curie of ®Co = 10 rem/hr at 1 meter

Reduction of ®*Co gamma radiation through water (HVL)

=149ecm/11 =13.5

Reduction in transmission of ®Co gamma radiation =(11/2)"*° = 8.6E-5
Estimated dose rate of 10 Ci of ®Co on outside of tank (1.49 meters)
= 10 rem/hr x (1 meter/1.49 m) 2x 1E3 mrem/rem x 8.6E-5

= 0.39 mrem/hr for 10 curie point source of ®Co

Micro-shield calculation of the tank yielded the following result:
« With 10 Ci of Reference 5 isotopes evenly distributed in a tank full of water, the calculations
yielded a dose rate of 42 mrem/hr with no decay and 40 mrem/hr with 500 day decay on the
side of tank at its center point. The principal isotope was *Co.

» [tis reasonable to assume that radioactivity in the water will be evenly distributed. However,
the dose rate limit in Attachment D is set at 4 mrem/hr to be conservative.

13



ATTACHMENT A

0SG :

Puring OSG underwater segmentation, once internal cuts begin in an 0SG, a sample will be
performed on the OSG at least once every seven (7) days and documented to ensure that the total
contents of the OSG is maintained within limits of the LSC (less than 10 curies total radioactivity,
excluding tritium and dissolved and entrained noble gases). The ance-per-seven day sample will be
continued until the OSG has been drained.

A sample is required to determine the OSG total curie content since the primary side radioactivity

precludes using dose rate measurements fo determine total curie content in the secondary side
water.

Unit 2: OSGs
The total curie content from Table A-1: (2.6E-2 — 1.8E-2) = 8.1E-3 curies for both OSGs
Each OSG: 8.1E-3/2 = 4.1E-3 curies/OSG << 10 curies limit in the LCS

Unit 3 OSGs:

The total curie content from Table A-3: (8.7E-3 — 4.1E-3) = 4.6E-3 curies for both OSGs
Each OSG: 4.6E-3/2 = 2.3E-3 curies/O8G << 10 curies iimit in the LCS
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ATTACHMENT B
AIRBORNE EFFLUENT EVALUATION FOR OSG SEGMENTATION IN NIA

FILLAWVENT HOLES, DIVERS OPENING and WELDING ACTIVITIES

Airborne radioactive release is not reasonably expected to accur during cutting (fill/vent holes
and diver opening) or welding activities since strippabie coating will be applied to cut jines and
welding surfaces before these activities occur.

1. Bounding Assumptions:
Plasma torch fliowrate = 10 cfm x 2.832E-2 m® /cu ft x 1 min/60 sec = 4.7E-3 m® /sec
Loose surface contamination limit of 2.5E4 dpm/100 cm?
2.22E6 dpm/microCi = 4,5E-7 microCi/dpm
Plasma cut cause airborne release from path 1 cm wide x 1 cm long each second

" Loose surface contamination = **Co is most restrictive Isotope for dose calculation
ODCM NIA Camp Mesa X/Q.= 3.9E-6 sec/m®
Estimated work duration = 800 hours (200 hours per OSG}) or 33.3 days

2. ®Cop Release Rate {(microCifsec)
= 2.5E4 dpm/100 cm?x 1 em x 1 cm/sec x 4.5E-7 microCi/dpm= 1.1E-4 microCi/sec

3. %°Co Concentration in air at site boundary (uCl/cc)
= 1.1E-4 microCilsec x 4.7E-3 m® x 3.9E-6 sec/m® = 2.0E-12 microCifcc or 0.7% of MPC

o ¥Cp Gaseous MPC Limit = 3E-10 microCi/cc (10CFR20 App B Table Il Cot 1)
* Bounding release scenario is below regulatory limits in 10CFR20.
4. Bounding Total Curies and Site Boundary Dose Assumptions:

+ Work Activity duration (diver opening and welding activities on 4 OSGs) = 33.3 days x
8.64E4 sec/day = 2.88E6 sec

1.1E-4 micoCi/sec x 2.88E6 sec x 1 Ci/1E6 microCi = 3.17E-4 Ci of °Co
5. Controlling Location: Camp Mesa is 480 meters from NIA
+ Using the NIA ERWIK for Camp Mesa to estimate the dose rate mrem/hr

®Co = 1.1E-4 microCifsec x 782 mrem/year per microCilsec x 1 year/8760 hrs
= 9.8E-6 mrem/hr

9.8E-6 mrem/hr x 33.3 days X 24 hrfday = 7.8E-3 mrem
s 7.8E-3 mrem to the most restrictive age group from airborne ®Co

10CFR50 App | Organ dose limit = 15 mrem/atr
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ATTACHMENT B

UNDERWATER SEGMENTATION
Airborne radioactive release is not reasonably expected to occur during underwater
segmentation as any licensed material on the secondary side will be entrained in the water and
is not expected to become airborne.

1. Bounding Assumptions:
« Plasma torch causes 1 cubic meter of air to attaln 100 % humidity each second
At 100 % Humidity and 104°F {40°C) air contains about 51 ml water/m® (Attachment C)
Tritium concentration (maximum blowdown concentration) = 5.1E-6 microCi/mi
ODCM NIA Camp Mesa X/Q.= 3.9E-6 sec/m®
Work duration = 84 days (21 days/OSG)

2. Tritium Release Rate (microCifsec)
= 5.1E-6 microCi/ml x 51 mi/sec = 2.6E-4 microCi/sec

3. Tritium Concentration in air at Camp Mesa (microcllcc)
= 2.6E-4 microCifsec x 1 m® x 3.9E-6 sec/m® = 1.0E-9 mncroCnlcc or 0.5% of MPC

» Tritium Gaseous MPC Limit = 2E-7 microCi/cc (10CFR20 App B Table Il Cof 1)
» Bounding release scenario is below regulatory limits in 10CFR20.

4. Bounding Total Curiés and Site Boundary Dose Assumptions: |
o Work Activity duration (on 4 OSGs) = 84 days x 8.64E4 sec = 7.26E6 sec
2.6E-4 microCi/lsec x 7.26EB sec x 1 CiME6 microCi = 1.8E-3 Ci of tritium

5. E:ontrolling Location: Camp Mesa is 480 meters from NIA
+ Using the NIA ERWIKs for Camp Mesa to estimate the dose rate mremlhr '

mrem/hr = 2.6E-4 microCifsec x 5.46 E-3 mrem/year per microCi/sec x 1 year/8760 hrs
= 1.6E-10 mrem/hr

Bounding potential dose impact = 1.6E-10 mrem/hr x 84 days x 24 hriday = 3.3E-7 mrem

s 3.3E-7 mrem to the total body from airborne *H for the underwater segmentation activity
TOTAL DOSE AND CURIES -

» Total projected airborhe curies is 1.9E-3 Ci of Tritium and 3.2E-4 Ci of ®Co

¢ Total projected airbome dose is 3.3E-7 mrem from Tritium and 7.8E-3 mrem from ¥Co

« 10CFR50 App 1 Organ dese limit = 15 mrem/qtr |

s Bounding release scenario projected dose due to airborne effluents is well below
ALARA standards.
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ATTACHMENT C

AT SPECIFIC TEMPERATURE AND RELATIVE HUMIDITY

MOISTURE PER CUBIC METRE OF ATR

TEMYP {°C)

GCRAMS PER CUBIC METRE AT SPECIFIC RELATIVE HUMIDITY (RI1)

100%

90 Ya

80%

0%

60 %%

50%

40%

30%

20%
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ATTACHMENT D
GENERAL SAMPLING PLAN

Shaw:

Will ensure adequate recirculation of 0SG prior to sampling for disposal of wastewater.
Notify chemistry at 86424 1 hour prior to samples being collected.

Wherever above ground piping and hoses (wastewater transfer) are used, conduct
inspections for leakage once per shift, as a minimum.

Sample liquid content contained by berms for analysis by Station Chemistry prior to disposal.
Notify Station Chemistry if radioactive liquid is added to any tank located outside of the
OSGSF bermed area,

Station Chemistry:

SCE Chemistry will analyze OSG water samples for gamma and perform once per seven day
surveillance for unprotected tanks (OSG) total curie content during underwater segmentation
when OSG is filled with water. The sample may be obtained from the steam dome by divers
or HP. Refer to Attachment A for 10 curie calculation. Results will be entered into ACIDS.

SCE Chemistry will analyze at least one sample of wastewater per OSG for tritium and
gamma (1 liter) prior to drain down and analyze it to RETS levals. The sample may be
obtained from the steam dome by divers or HP. Sample resuits will be entered into ACIDS

Prior to disposal, the wastewater from each OSG will be sampled and analyzed by SCE
chemistry for NPDES requirements.

Representative sampling and analysis of ODCM-credited release point will be performed in
accordance with all existing Station procedures to comply with the requirements of the
NPDES permits and the ODCM.

Station Chemistry will analyze airborne samples (particulate matter and *H) in accordance
with existing Station procedures to comply with the requirements of the ODCM and to verify
that there has not been an unmanitored release.

Station Health Physics:

Perform continuous general area airborne particulate sampling with weekly sample collection
throughout the OSG segmentation process inside and outside the OSGSF

Perform HP grab samples for particulate during activities with the possibility to create
airborne activity, I.e. diver opening cutout, TBC welding.

Sample for airborne tritium once per 24 hours during underwater segmentation process
within the general area of the divers platform.

Perform continucus alrborne particulate sampling with daily sample collection at the outiet of
HEPA ventilation units when in use.

Perform once per seven day surveillance for unprotected tanks total curie content
commencing within 1 day after water containing licensed material is added to the tank and
once per 7 days thereafter until tank has been drained.

o For 20,000 gallon Baker or 1200 gallon Poly tanks, measure the dose rate at 4 foot

interval at the middie of the tank side around the perimeter of-tank. The dose rate at any
point should be fess than 4 mrem/hr to ensure the 10 curie limit is not exceeded.
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ATTACHMENT E

Spill Mitigation

« During any water movement from one location to another within the North Industrial
Area, all drains will have drain covers.

o These drains should be uncovered if rain occurs. OSG drain down should not occur
when raining without Ops and Chemistry concurrence.

s The water storage tanks will be contained within berms.
o All hose connections will be bagged and taped during water movements.

« If aleak or spill oceurs, follow the guidance provided in section 1.1.3.1 of the OSG
Segmentation Plan
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ATTACHMENT F

Total Oxides Accumulated for Unit 2 and 3 38Gs

Calculeted by|(b)(6)

Oxides brought forward to Cycle 15 from Cyele 14 =

20

Unit 2, E088. Cyele 15 Total Ozides Accumnulated (Ibs of oxides).
o mei | Mapmetits | oxides - | Removed by - Total Oidel | 2E088 Cyckt
. Menth* | Actnimilated | Adcnmulated | Bcimulstéd 17 Blowdown ' Accumulated | Tofal
waye | 080 0.0 2.00 0.00 000 414025
1/31/08 13.60 1877 27T 0.44 2134 416159
29708 1163 16,05 1862 037 1824 4179.83
3131708 1066 14 17.06 0.3 1672 4196.55
430108 1243 1.5 1990 040 1950 421605
573108 1138 1570 1822 0.36 785 423391
6,30/08 1531 2133 %351 049 %402 45790
713108 .7 1758 2039 041 039 | 4l
§/31/08 113 153 1782 0.36 1746 4205.37
6/30/08 10.78 14.88 17.26 0.35 1691 4312.28
10/31;08 1271 17.54 20.35 0.41 19.94 4332.22
11/30/08 1161 1602 18.53 05 1821 435044
12/31;08 B.16 11.26 13.06 0.26 12.80 4363.24
173109 000 000 000 - 000 000 %304
2/28/05 3T 520 6.04 012 591 4369.35
31409 1449 102 312 046 06| 439180
4130/09 12.96 178§ 075 04l 03 #11e
5/31/09 1359 18,75 2175 0.44 2132 4433.46
6130109 1256 17.33 011 040 1870 #5316
7131109 14.14 - 19,51 264 045 2218 4475.3¢
8/31]08 14.28 71 2,86 046 240 3497.12
5730709 175 1622 1881 0.38 1843 451618
1073109 0.00 0.0 000 00 351618
e ER NI 31618
T Viey Sludge remored = 0
4140.25



. ATTACHMENT F

Total Oxides Accumttated for Unit 2 and 3 08Gs

Caloulated by[b)6)

‘b__

21

UnitZ £089. Cycle 15 Total 0x1des Accumulated (lbs of ox:des)
" Oxtdes
o _Imﬁ . MAgxleute omtes . Refioved by- ’E‘ohI Ohides |- 22008 Cycle
Month | Aecuinilated ,_,Apcﬂmnhtggi" _,A,cumlﬂa,ted . Blowdown | Accumulated | | Fotal
12/31/07 0.00 0.00 0.00 0.00 0,00 4113.25
1/31/08 1360 1877 .7 0.34 21.34 413459
2/29108 11.63 16.05 18.62 o0 18.24 4152.83
3/31j08 2066 1 17.06 0.34 BT 4169.55
4/30708 1243 1715 13.90 0.40 1950 4189.05
331708 138 15.70 1822 0.3 17.85 4206.91
6/30/08 1531 2113 .51 0.49 24.02 423092
7/31/08 12.7¢ 17.58 20.39 0.41 19.99 425091
8/31/08 1.3 15.36 17.82 0.36 1746 4268.37
9/30/08 10.78 14.68 17.26 0.35 1591 4285.28
10/31/08 127 17.54 2032 041 19.94 4305.22
11/30/08 1181 16.02 18.59 0.37 1821 4323.44
12/31/08 8.16 1.2 13.06 0.26 1280 4336.24
1731709 0.00 0.00 0.00 0.00 0.00 4336.24
2728109 3T 590 6.04 0.12 591 4322.15
373169 1444 19.93 2312 0.46 2265 4364.80
4/30/09 1296 17.88 .78 . 04l 2033 4385.14
5/31/09 1358 18.75 AT 0.44 AKY) 4404.46
6730702 12.56 17.33 2011 040 19.70 4426.16
7/31/09 14.14 19.31 2064 0.45 22.18 4448.34
8/31/0¢ 14.28 19.71 22.86 0.46 2240 470.74
9/30/09 MIWE] 16.22 18.8: 0.38 18.43 4488.18 -
10/31/09 0.00 0.00 0.00 0.00 4488.18
Cple totals | 23963 33069 360 767 S | s
Vet S‘udge removed = 0
Onides brovght forward to Cycle 15 from Cycle J4 = 411325




ATTACHMENT F Tota Oxides Aooumulated for Uit 2 2nd 3 05Gs

Calcufated bi (b)(6)
Unit 3, E08S, Cycle 15 Total Omdes Accumu.lated (lbs of omdes}
- Oides .
_ oot Magneﬂte ‘Gxides. mmd by Total Onides 3E088 Ciycle
Mosth | Accumplated | Accumilated | Acumulated | Blowdown | Accimulsted |  Total
12/31/08 1053 1453 16.85 0.34 16,52 343869
1/31/09 12,60 1739 2017 0.40 19.77 3438.46
2/28/00 881 122¢ 1420 0.28 1392 131
3/31/09 11,10 1522 17.77 0.3 1741 3469.78
4/30/09 984 13.58 1575 032 1544 3505.22
331109 1033 14.53 16.86 0.34 1652 382174
6/30/09 1035 1430 16.58 033 16.25 3537.99
7/31/08 1021 14.09 16.34 033 16.02 3556.01
8/31/09 1021 149 16,34 033 1602 3570.03
9/30/09 10.30 1421 1649 0.33 16,16 3386.19
10/31/09 1L.16 1540 178 0.36 1751 3603.69
11/30700 1018 1405 1630 0.33 1597 3619.66
12/31/09 115 1553 1847 037 18.10 363777
13110 10.30 1421 16.49 033 16.1 35393
2/%/10 1059 1451 695 0.34 16,61 3670.54
33110 6.35 8.76 0.7 020 9.96 368050
430,10 8.46 1168 1355 047 1308 3693.78
5/31/10 1094 15.10 1751 0.35 17.36 371004
6/30/10 0.25 PYE 1481 030 1451 379545
73110 9.4 1344 1559 031 1528 3740.73
8/31/10 1067 1472 17.08 0.34 16.74 315747
930,10 0.24 1275 1479 030 1450 377197
10/31/10 207 300 348 0.07 34 37337
Cyde Stotals | 2555 .| 3100 04 | Tal | 30 3715.37
W tQIudge removed = 0
(xides brought forward to Cycle 15 from Cycle 14 = 342217
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ATTACHMENT F

Total Oxides Accumulated for Unit 2 and 3 0SGs
Calculated byliby(6)

Oides brought forward to Cycle 15 from Cycie 14 =

&3

Unit 3, E089, Cycle 15 Total Omdes Accumulated (lbs of omdesl
. Db Dnider” |
' Tron Magneﬁte Oxldes Re;noved by ‘Iota.l Otides | 3E089 Cycle
 Honth ] Aecumiulated | Accumnlated | Acumulated | Blowditn | Accumulated Total
12/31/08 1053 1453 1686 0.3¢ 1652 %2050
131709 12.60 17.39 2017 0.40 19.77 344027
2/38/09 887 1228 1420 028 1392 3454, 18
33109 11.10 13.32 1 0.36 1741 347139
4130/09 9.84 1358 1575 032 1544 348703
3131109 10353 1453 16.85 034 16.52 350355
630/0% 10.36 14.30 6.5 033 1625 3519.80
73,08 1021 1409 .34 033 1602 3535.80
8/31/09 1021 14.09 16.34 03 1602 355184
9730109 1030 122l 1649 033 16.16 3568.00
16/32709 1116 1540 1786 036 | 174l 358530
11/30/09 1018 14.05 .30 033 1597 3601.47
12/31/09 1154 1593 1847 037 18.0 3619.58
/31710 10.30 1421 1649 033 1616 3635.74
2i28/10 10.59 14.61 16.93 0.34 16.61 3652.35
33110 635 8.76 10.07 0.20 9.96 366231
4/30/0 8.46 1168 1355 097 1338 367559
5/31/10 10.9¢ 15.10 1751 035 1716 390,75
6/30/10 925 1277 1481 0.30 14.51 3707.26
7310 378 1344 1559 031 1528 05
831710 1067 147 7.8 0.3¢ 16.7¢ 3739.28
93010 9.2¢ 1375 470 0.30 150 730
10731710 217 300 348 0.07 341 3742.69
Cyde5torals | 2505 | 31070 36041 72 | 35320 3742.69
Wet Sludge removed = 0
3403.98
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EVALUATION CHECKLIST

1. Description of change including document number.

This evaluation applies to San Onofre Nuclear Generating Station Units 2 & 3, Steam Generator
Replacement Project, 0SG Segmentation Plan to segment the OSG and properly dispose of the
resulting wastewater and solld waste in accordance with applicable requirements and regulations.
2. Does this change adversely affect the method of deriving moniter setpoints?

Response NO, there are no changes to any mathod to derive monitor setpoints and effluent
radiation monitors will continue to be used to ensure compliance with all regulatory requirements.
3. Does this change adversely affect the isotopic concentration limits on liquid effluents conforming
to 10CFR20 Appendix B, Table lI, Column 27

-Response NO, there are no changes to isotopic concentration limits on liquid effluents,

4. Does this change adversely affect the annual or quarterly dose limits on liquid effluents?

Response NO, there will be no significant increase in radioactive liquid releases as a result of the
planned activities.”

5. Does this change modify the frequency requirement to calcutate dose or to generate the 31 day
dose projection?

Response NO, doses due to radioactive efflusnts from SONGS will continue to be calculated and
the 31 day dose projection will continue to be performed at the current frequency

6. Does this changé adversely affect the dese rate limits associated with the isotopic concentration
limitations on gaseous effluents conforming to 10CFR20 Appendix B, Table Il, Column 17
Response NO, there are no changes to the dose rate limits associated with the isctopic
concentration limitations on gaseous effluents.

7. Does this change adversely affect the annual or quarterly dose limits on gaseous effluents?
Response NO, there are no changes to the annual or quarterly dose limits on gaseous effluents

8. Does this change adversely affect the annual or quarterly dose limits from 1-131, 1-133, tritium,
and all radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents?
Response NO, there are no changes fo the annual or quarterly dose limits from 1-131, 1133, and all
radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents. There will

be no significant increase in radioactive gaseous releasas, including tritium, as a result of the
planned activities.”
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9. Does this change adversely affect the annual total dose limits conforming to 40CFR1907?
Response NO, there are no changes to the annual total dose limits conforming to 40CFR190,

10. Does this change conflict with the requirements of:
() NUREG 01337

Response NO, there is no conflict with the requirements NUREG 0133. The effiuent control
program will continue to be implemented and all regulatory requirements will continue to be met.

{b) |E Bulietin 80-10?
Response NO, there is no conflict with the requirements IE Bulletin 80-10

11. Does this change adversely affect the Effluent program such that resultant doses or Curies will
no longer be ALARA?

Response NO, this change does not adversely affect the Effiuent program such that resultant doses
or Curies will no longer be ALARA. Radioactive liquid and gaseous effluents resulting from these
work activities are not projected to increase significantly and will have little or no impact on resultant
doses to a member of the public. i

12. Does this change adversely affect the ODCM instrumentation's reliability or functional capability,
including surveillance tests and component design?

Response NO, this change does not adversely affect the ODCM instrumentation's reliability or
functional capability, including surveillance tests and component design.

13. Does this change adversely affect the monitoring, sampling, or analysis methodology or
frequencies of liquid or gaseous effluent as detailed in the ODCM?

Response NO, there are no changes to the monitoring, sampling, or analysis methodology or
frequencies of liquid or gaseous effiuent as detailed in the ODCM. Radioactive fiquid and gaseous
releases resulting from these work activities will be performed in accordance with all of the existing
requirements of the ODCM.

14. Does this change adversely affect the functional capability of the gaseous or liquid radwaste
effluent treatment system?

Response NO, this change does not adversely affect the functicnal capability of the gaseous or
liguid radwaste effiuent treatment system.

15. Does this change adversely affect or conflict with the guidance given in Reg. Guide 1.21?
Response NO, this change does not adversely affect or conflict with the guidance given in Reg.
Guide 1.21. SCE will continue to monitor, control, and report radicactive releases in accordance
with Reg Guide 1.21,

16. Does this change adversely affect any regulatory direction or guidance in the ODCM not
specifically mentioned above?

Response NG, this change doses not adversely affect any regulatory direction or guidance in the
ODCM not specifically mentioned above.
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CONCLUSION:
Dosse and Curies

The segmentation of the OSGs from Unils 2 and 3 is not expected to result in a release of alrborne
radioactive material, including particulate matiar and tritium, due to contamination control measures
taken. Similarly, wastewater raleases from these work activities is not expecied to contain licensed
material. Using the highest sample rasult for s\eam generator blowdown during the six months
preceding the cycle 16 outages, 2.8E-3 curies of 3H could be released with an associated dose to a
member of the public of 1.9E-6 mRem.

Direct dose calculations and actions to mitigate the direct dose 1o a member of the public due to
radiation exposure during OSG segmentation activities are found in Reference 4. A constant or
average dose rate of 10 microR/hr at the west seawall {occupancy facior of 300 hrs) is required in
order to meet the stations ALARA goal of 4 mrem per year as required in SO123-VII-20.16. HP will
also control access to the areas, particularly during removal of the steam dome and installation of
the shielding cap for shipment. Directdose to the public at the beach will be measurad using TLDs
£5 and 56 and will be accounted for in the Annual Radloactive Effluent Release Rapert.

In the event that a steam generator tube containing residual RCS is nicked during sagmantation, a
conservative estimate of the maximum amounts of licensed material that could be released during
the proposed work activifies are:

* 1.8E-3 Ciof gaseous iritlum and 3.2E-4 Ci of gassous *Co with a total organ dose of
7.8E-3 mrem

»  Eslimated maximum liquid curles released of 3.5E-2 curtes with 4.5 €-2 mrern total body and
3.8 E-1 mrem organ (GI-LLI)

Ground water - The multiple spill prevention and containment measures describad provides
reasonable assurance that waste water baing collected in any of the equipment or that comes into
contact with the sealed surface cannot credibly reach the subsurface soil or ground water, in the
unlikely event that a spill or leak of water occurs, administrative measures such as the WIPR
{Attachment A of work package 26221-003-MOP-0057-0001-000) have been implemented to ensure
thst the voluntary communication requirements of the industry Ground Water Protaction Initiative are
met

SCE will continue to meet all regulatory requiremants for the control and release of liquids and
gaseous discharges from the site that might occur during the OSG segmentation process to dispose
of the OSGs. Any resultant releases of wastewater and airbome materiat are projecied to be
incremental and wall balow the regulations and will be reported in the Annual Radioactive Effluent
Relsase Raporl. There will be no significant dose to a member of the public due to the proposed
work activities.

(b)(6)
Performed B ate: 20 May, 2011

Peer Reviewed\w (b)(6) gats: 20 May, 2011
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Greene, Natasha

From: Carson, Louis
Sent: . Tuesday, June 07, 2011 6:42 AM
To: Shepherd, James
Cc: Greene, Natasha
Subject: FW: SONGS - - 5/G Segmentation, 50.53 evaluations/screenings, DSAR & UFSAR changes
Attachments: ASC_20D0044582_20Final_20Signed.pdf; UFSAR 11.4 ACN D0044657 pdf; DSAR Section
. 1.0 ACN D0044659.pdf: 10 CFR 50.59doc doc
importance: . High
Hi Jim:

As the SONGS Unit-1 Project Mgr., was the licensee suppose to process any paper thru you far the change in the Unit-1
Site usage??

SONGS Units 2-3 took over the far NW section of the Unit-1 Industrial site to store, stage, and dismantle (cutup) for
shipment to Utah decommissioned steam generators. Basically, they took an area of the site that had been
decommissioned (not released from the license??) and established it as a Radioactive Materials Storage Area, Hi- Rdd
Area, and Solid Radwaste Processing Area.

We have Unit 2-3 inspectors onsite this week, and they will be looking into the dismantlement work, although it’s at
Unit-1. .

Th'X
Jim

From (1) |
Sent: Friday, May 27, 2011 5:38 PM —
To: Carson | nilig

Cc:|(b)(5) I

Subject: SONGS - - S/G Ségmentation, 50.59 evaluations/screenings, DSAR & UFSAR changes

Louis,

Here are the other relevant documents and evaluations for the S/G Replacement activities, which included Segmentation.

1. QSG NECP 800074957 which described the 50.53 SCN performed and concluded that the proposed actlivities have no
adverse effects (See Page 2 in document or previous screen in SAP Operation 800074857-0020).

<---~- Here is the Origina! 50.59 (the Word document)

2. The UFSAR changes in Record D0044657.

2/



L
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P

3. The DSAR Changes in Record D0044659.

©)E)




From: Carson, Loyis

To: Greene. Natasha

Subject: Fw: SONGS - - - Effluent Evaluation for $/G Segmentation
Date: Tuesday, June 07, 2011 8:44:07 AM

Attachments: i 5-19 2011 ev

Importance: High

Tasha:

This is significant.

Louis

_ [®®

From s
Sent: Friday, May 27, 2011 5:17 PM -

To: Carson, Louis —

Ce\(b)(6

Subject: SONGS - - - Effluent Evaluation for S/G Segmentation

I've been worl-(ing on getting capies of the Effluent Evaluation (below) and the 50.55 reviews - - - 1 will

be sending the 50.59 reviews in separate email.

As the work progresses, we have determined that was necessary to make slight adjustments to the
Effluent Evaluations. We had hoped that the Steam Dome sheli would
survey out as clean, but we are finding 20-50 ncpmffrisker probe area over much of the shell.  We

are going to atiempt to abrasively decon a specimen of the shell (the underwater
diver access hole that we cut out at the start of this job) and track the man-hours/cost. Therefore, we

had to evaluate both the therma! cutting and the decon of the sheil.

YA

a




Greene, Natasha

From: Carson, Louis

Sent: Tuesday, June 07, 2011 8:45 AM

To: Greene, Natasha

Subject: FW. SONGS - - S/G Segmentation pictures
Attachments: DSC00221.JPG; DSC00224.JPG; DSC00242.JPG
FYt:

___---.‘ (b)(s) Y
From:

Sent: Friday, May 27, 2011 5:07 PM —

To: Carsen, Louis —

Cci{(b)(6) |

Subject: SONGS - - S/G Ségmentation pictures
Louis,

f thought you might like to see some progress pictures of what we have been doing in the U-1 yard.  This evolution
accurred last Saturday (5-21-11). We had a Tech on the beach with a micro-Rem meter during the entire evolution and
only saw an increase of 20 uRem/hr.

Steam Dome being pulted away from the lower assembly { @ 10 feet of the Tube Bundle and baffle extend out of the S/G
shell) :

Contact with the face of the tube bundle was 1.6 Rem/hr, 800 mr/hrat 30 cm. 8 mithr at 50, 2 mi/hr at 100"

Steam Dome off and in the yard, the Transpartation Cap staged and ready to move in:

Transportation Cap being installed over the tube bundlefbaffle
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Eb)(s)

From: - I

To: l_:nmm.mn;__________l
ce: (b)(6)

Subject: NHC 15T Inspection data request-Steam Generator

Data! Thursday, Jonuary 05, 2_012 9:09:58 PM

Awachments: . 5G Tubing Intervice (nsucsliop Pruorn god ffon SONGS? 13-19-11.¢uvk
3-8 95 .. 7S5 GS o

Issac, below is the deta you requestec for the SG portion of your ISI inspection. i upload the
information to IMS. Let me know i you have any questions or need clarification.

inspections Manager
Nuclear Regulatory ARairs
San Onofre Nuclear Generatlng Station

(b)(6)

A.4 Steam G or Tube Ir tion

a) A detailed schedule of:

iy Steam generator tube inspection, data analyses, and repair activibes for the upcoming outage.
January 27 thru February 4, with repair if needed on February 5 -

ii) Steem generator secondary side inspaction activities for the upcoming outage. (if occurring)
Foreign Object Search and Retrieval (FOSAR} In tha tubesheet raglon - January 29 on one Steam
Generator and Fabruary 1 on the ather Steam Generalor.

b) Please provide a copy of your steam g r inservice inspection program and plan.

The attached file is the sleam generalor inservice inspection program and plan.

Please include a copy of the operational 'asssssmén( from last outage and a copy ot the following
documents as they become available:

1) Degradation assessment
1i} Gondition monitoring assessment

Openational Assessment from the last outage is not applicable because this will be the first inservice
inspection. The other 2 documents shoukd be available while the NRC inspector is onsite.

c) if you are pianning on modifying your Technical Specifications such that they are consistant with
Technical Specification Task Force Traveler TSTF-449, *Steam Generator Tube Inlegrity,” please
provide copies of your correspandence with the NRC regarding deviations from the standard technical
specifications.

Not Apglicable.

d) Copy ot steam generator history documentation given to vendors performing eddy curreni lesting of
the steam generators during the upcoming outage.




™

Not provided separately. Provided in item b} Degradation Assessment and item e) Data Analyst
Guideline.

e) Copy of steam generator eddy current data analyst guidelines and site validated eddy current
technique specification sheets. Additionally, please provide a copy of EPRI Appendix H, "Examination

Technique Specification Sheets," qualification records.

This attached file is the data anaiyst guideline.

This attached file is the site validated eddy current technique specification sheets.

f) Identify and quantify any steam generator tube leakage experienced during the previous operating
cycle. Also provide documentation identifying which steam generator was leaking and corrective
actions completed or planned for this condition (If applicable).

Not Applicable.

g) Provide past history of the condition and issues pertaining to the secondary side of the steam
generators (including items such as loose parts, fouling, top of tube sheet condition, crud removal
amounts, etc.)

this s the first inservice inspection of these replacement steam ‘generators.”. .

_-':'_".:h) Prowde €0 es'of your most recent self assessments of the steam generator monitoring, Ioose parts S
o ,momtonng, and secondary srde water chem:stry control programs

’ Thrs attached flle ls”the most recent self assessment of the steam generator program (that |ncludes the -:
requested toplcs)

i) Indicate where the 'primary, secondary, and resolution analyses are scheduled to take place.

Primary: Onsite
Secondary: Offsite at ANATEC facility in San Clemente, CA
Resolution: Onsite

j} Provide a summary of the scope of the steam generator tube examinations, including examination
methods such as Bobbin, Rotating Pancake, or Plus Point, and the percentage of tubes to be
examined. Do not provide these documents separately if already included in other information
requested.

Already included in other requested information.

A.5 Additional information related to all ISl activifies

a) A list with a brief description of inservice inspection, boric acid corrosion control program, and steam
generator tube inspection related issues (e.g., condition reports) entered into your corrective action



program since the beginning of the last refueling outage (for Unit 2). For example, a list based upon
data base searches using key words related to piping or steam generator tube degradation such as:
inservice inspection, ASME Code, Section X1, NDE, cracks, wear, thinning, leakage, rust, corrosion,
boric acid, or errors in piping/steam generator tube examinations.

None for steam generator tube inspection.




TITLE: Report for a Focused Assessment of the SONGS Steam Generator Program
NN 201401181 Page 1 of 5§

SCOPE/PROGRAM DESCRIPTION: The scope of this Focused Assessment was
review of all elements of thc San Onofre Nuclear Generating Station (SONGS) Steam
Generator (SG) Program. The scope included foliowing SONGS Procedure $0123-XV-
SA-1, titled "Focused Assessment Process”. This Focused Assessment was specifically
scheduled after completion of Steam Generator Replacement at Units 2 and 3 for the
most meaningful focus toward the site's future. Kay Elements of the program are
managed by Plant Engineering and Chemistry. The Assessors were intemal. Similar
external assessment will be done during 8 September 2011 Institute of Nuclear Power
Operations (INPO) SG Review Visit at SONGs, which will add to this intemal Focused
Assessment.

The purpose of the Steam Generator (SG) Program Is to ensure fube integrity. The
program contains a balance of:

« Pravention (including chemistry control),
» Inspection,

« Evaluation and repair, and

» Leakage monitoring measures

This program is an industry-wide practice because Technical Specifications require
Pressurized Waler Reactor licensees {0 have a Steam Generator Program. A Nuclear
Energy Institute (NEI) guideline, with referenced Electric Power Research Institute
(EPRYI) guidelines, provides detailed requirements, guidance, and technical bases for the
program.

OBJECTIVES: The objactives included:

1. Assessing overal! performance relative to requirements and guidance
2. Verilying that program addresses requirements ’
3. Verifying program performance standsrds reflect best industry practices
4. Assessing effectiveness of ongoing program monitoring.
5. Status of previousty-identified areas for improvement (in the 2006 INPO SG
Review Visit at SONGS and the corresponding 2008 Effectiveness Review )
ASSESSMENT TEAM:
Name _._Organization Functions Objectives ]
(b}(6) Plant Assessor and 1 - 5 (All Piant Englneering
Enginesring Coordinator elements) .
Chemistry . Lead Assessor | 1 - 4 (Chemistry eiements)
Chemistry Assessor 1 - 4 (Secondary Chemistry
L element}
Chemistry AsSessor 1 - 4 (Primary Chemistry
[ eiement}
Chemistry A " 1 - 4 (Leakage Monitoring
| A




TITLE: Raport for a Focused Assessment of the SONGS Steam Generator Program

NN 201401181 Page 20of 5
(bX6)
] . element)
Plant " Assessor 1 - 4 (Foreign Materiat
Engineering Exciuslon element)

{consulted with
Maintenance &
Construction
Services)

Team members qualifications include technical expertise and assessment skills.

Team members verified their qualifications prior to performance of the task. SO123-XV-
SA-1, Focused Assessment Section 6.2.3,1 requires Assassors qualified to at least
ENCODE ASSESR. Section 6.2.3.2 requires Lead Assessor ls qualified to Encode
{.EDASR or NOADAA1.

ASSESSMENT:

The SONGS Steam Generator Program Site Order S023-SG-1, Attachment 10,
Requirements 2, 2nd bullet recommends that SONGS Focused Assessments use the
INPO document containing performance standards, assessment methods, and
checklists for INPO Steam Generator Review Visits, This INPO dacument was
downloaded from the INPO website on April 1, 2011 and was Attachment (1} to the Plan
for this Focused Assessment. Attachment (1) to the Plan addressed Objectives 1
through 4 of this plan. Additionally, the most recent INPO annual summary {currently
2009} of INPO Steam Generator Review Visit Beneficial Practices and
Recommendetions was reviewed for complelenass. Note that Attachment (1) to the
Plan is not included in this Report because itis 22 pages.

Performance Standards: Site Order SO23-SG-1, Sleam Generator Program, Section
-References contains the approximately 2 page iisting of performance standard
references. Attachment (1) to the Plan for this Focused Assessment addressed these
and also addresses indusiry expectations and best praciices.

Assessment Method: Attachment (1) to the Plan for this Focused Assessment
addressed this.

Previously ldentifled Areas for Improvement: This is Objeclive 5 of this plan. The
applicable organization (Plant Engineering) reviewed the INPO Report for the SONGS
Steam Generator Review Visit dated September 12, 2006, corresponding SONGS
Action Request Number 060901124 and corresponding Effectivenass Review in SONGS
NN 200006632 and Order 800074255. ’

References:

1. Sile Order SO23-SG-1, Steam Generator Program, Section lI-References
contains the approximately 2 page listing of references.
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. NN 201401181 Page 3 of §

2. INPO Annual Summary of Steam Generator Review Visit Beneficla! Practices
and Recommendations (mosl! recent, downloadable from INPO website)

3. INPO Reporl for the SONGS Steam Generator Review Visit dated September
12, 2006, corresponding SONGS Aclion Request Number 060901124 and

corresponding Effectiveness Review in SONGS NN 200006632 and Ordsr
B0O0O74255.

Slte Order SO123-PM-1, Program Management
Site Order SO123-SA-1, Self Assessment Order
Procedure SO123-XV-5A-1, Focused Assessment Process (Note that

congistency with this procedwe was maintained when Revision 2 was Issusd
during this assessment.)

> p

Key Porsonnel Contacted:

upervisor, Chemistry)
Systems Engineering, Primary Sysiems-Mechanical, Steam Generators)

Chamistry)
jChemistry)
(bY(6) . upervisor, Systems Engineering, Primary Systems-Mechanicat)
Manager, Projects, Maintenance & Construction Services)
Resuits:
Strengths:

{1) Inspeclion Element: SONGS uses an on-site SG mockup facility extensively for new
equipment trials and training. The facility was highly engineered by the SG
manufacturer (e.g., 5 design drawings and 80 fabrication drawings) to provide
confidence that new equipment trial results are applicable to the actual SGs instailed
in Units 2 and 3. This has resulted in successful trial and smooth plant
Implementation of new Forelgn Object Search and Retriova! {(FOSAR) remolely-
operated equipment through handholes during the preservice inspections. The
mockup includes the primary sides (including a section of tubes extending several
fost above the tubesheet). The mockup includes a handhole, with the applicable
adjacant geametries of the petipheral region between the tubes and vossei wall,
which was vital to trial capabilities for remate visual examination of the blowdown
trench adjacent to the vessel wall. The handhole region also includes tubes at the
cenler “no-tube lane", which was vital to trial capabliites for remote visual

- examination “in-bundle” (within the ragion with tubes). The new equipment
(AREVA's RANGER) that will be used for primary-side work is also scheduled to
complete equipment trials to increase confidence In efficient and ALARA
implementation during the first inservice inspection.

(2) Primary-Side Water Chemistry Elemant: SONGS implemented Reactor Coolant
Systern Zinc injection in Cycle 15. This was the final cycle of opsration with the
Original Steam Generators. Zinc injection was conlinued with the Replacement
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Steam Generators. The main goal of this practice is to reduce radioactive corrosion

products in the Reactor Cootant System and thus reduce personnel radiation
exposure.

(3) Primary-Side Water Chemistry Element: SONGS pro-actively fransitioned to a
“Constant” pH 7.1 from a “Modified” pH 6.9 - 7.2 program in Cycles 13 and 14.
Maintained lithium target at 3.5 ppm for Beginning Of Cycle operation. This was a
pro-active industry guideline recommendation to reduce the potentiai for Primary
Water Stress Corrosion Cracking of steam generator tubing.

Recommendations:

(1) Inspection Element: SONGS should task the steam generator secondary-side
sludge lancing supplier with identifying tubes potentially contacted by equipment, and
associated focused visual inspection. This can be coordinated by the sludge lancing
supplier, that also supplies the normal secondary-side top-of-tubesheet remote visual
inspection. Relevant recent industry experience is discussed in the SONGS Units 2
and 3 Cycle 17 Degradation Assessment (the Secondary Side Integrity Assessment
reference). NN 201401181 Task 3 initiated for this recommendation.

(2) Primary-to-Secondary Leakage Monitoring Element: Consider proposing a plant
modification for both Units to install Argon injection to the Volume Control Tank. This .

. would provide a capability to increase Reactor Coolant System (RCS) Argon 41
activity to between 0.06 and 0.15 uCifgm. This is a new recommendation in the
DRAFT Revision 4 to the EPRI Primary-to-Secondary Leak Monitoring Guideiine.

This DRAFT is in final review (for utility executives approval) This would alleviate
the following SONGS challenges:

o Online radiation monitor detection of a 30 gallon per day (gpd) leak or
smaller is challenged if:

» The condenser vacuum pump is in service (for Radiation Monitor
7818)

* The condenser vacuum pump is in service and the RCS gaseous
activity is <0.055 uCi/cubic centimeter (for Radiation Monitor
7870)

o Grab Sample detection of a 5 gpd Ieak or smaller may require a longer
counting time if RCS gaseous activity is <0.055 uCi/cubic centimeter.

NN 201401181 Task 4 initiated for this recommendation.

(3) Primary-to-Secondary Leakage Monitoring Element: Consider increasing timing
coordination between Chemistry calculation of 30 gpd set points for Radiation
Monitors 2(3)RT-7870 and 2(3)RT-7818 and the Radiation Monitor groups 90 day
functional tests in which the set points are changed in 2(3)RT-7870, 2(3)RT6753 and
2(3)RT-6759. This may decrease the time between set point caiculation and
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subsequent set point change. NN 201401181 Task 5 initiated for this
recommendalion.

(4) Secondary-Side Water Chemistry Element: Evaluate adding lead to SONGS bulk
hydrazine specifications. A review of the INPO 2009 Steam Generator Review Visit
recommendations identifiad a potential gap in SONGS butk chemical program. The

. industry recommendation was for another plant to add lead (Pb) to its bulk hydrazine
chemical specifications. SONGS does not have lead in its current hydrazine
spacifications. SONGS vendor does include lead in the Cerlificate of Analysis which
provides the shipment's chemistry analyses and the vendor's specifications. SONGS
vendor'a specifications are <1 ppm "Heavy Matals as lead”. NN 201401181 Task 2
Initiated for this recommendation.

Conclusion:

The Focused Assessment Oblectives were met. There were no significant findings
(deficiencies), however there were several Strengths and Recommendations. There is
satisfactory slatus of previously-identified areas for improvement (in the 2008 INPO SG
Review Visit at SONGS and correspanding 2008 Effectiveness Review). The overall

conclusion of this Focused Assessment is that the SONGS Steam Generator Program
meels expectations.

(b)(6)

Prepared by

(b)(6)

Reviewed by.
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Steam Generator Tubing Insesvice Inspection Program and Plan
San Onofre Nuclear Generating Station, Unit 2

All ubes will be examined full length (TEH-TEC) using the bobbin coil technique. Tubes which cannot be
inspected with 3 0.610 bobbin probe will be examined with a rotating coil probe in the area of the
restriction.

Special interest examinalions of selected bobbin codes will be performed using the rotating cail
technigues. Planned iocatlons to be inspected include:

O lcodes ' DN, DSI, DTI. LPI, NQJ (estimated 10 locations per SG)

® DNT, DNG 2 2.00 volts {including PS| calis: SG 8B - 4 locations; SG 89 - 2 locations) 2

@ PLP (including PSj calls: SG 88 ~ 1 tube location, plus the 18 tubes in a 2-tube bounding pattern) 3
@ PVN (using 2 mag bias rotating coif probe)

& Historical (Pre-Service Exam) bobbin codes. NQI, BLG, MBM and PVN

Note that visual inspection of the secondary-side top-of-tubeshee! region will also be performed. This is
commonly referred to as Foreign Object Search and Retrieval (FOSAR).

(b)(6)
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SONGS-3 List of TSP Wear Indications {PRELIMINARY)

+Point™ %TW

SG ROW coL ELEV INCH Bobbin %TW +Point™ Length {In)

SG88 1 1 04C -0.5 12

5G88 1 1 05C -0.57 11

5G88 1 13 05H -0.07 10

5G88 1 13 06H -0.27 10

5G88 1 47 06C 0.39 11

SG88 12 48 04C -0.58 11

5G88 14 168 04H 0 7

5G88 28 4 05H 0.41 13

5G88 80 72 06H -0.71 10

5G88 84 100 05C -0.63 10

5G88 85 85 07H -0.8 17 16

5G88 85 87 07H -0.59 19

5G88 85 89 07H -0.63 14

5G88 85 99 06C -0.5 14

SG88 87 81 07C -0.55 10 13

5G88 87 99 05C -0.59 11

SG88 87 99 07C -0.52 17

SGB8 88 94 07C -0.57 17 .

SG88 88 94 07H -0.63 14

SG88 38 96 O7H -0.68 17 12

5G88 89 85 07H -0.79 10 - B

5G88 8% 91 07H -0.61 15

5G88 89 95 07H -0.61 19

5G88 89 105 06C -0.56 11

5G88 50 96 07C -0.57 16

5G88 91 79 07H 0 17 14
. 5G88 91 81 07H -0.72 17 15

SG88 91 83 05C -0.13 7

SG&8 91 83 06C -0.02 8

SG&8 91 83 07C -0.11 17 19

5G88 91 85 06C -0.06 10

5G88 91 85 07C -0.06 15 16

SG88 92 74 06H -0.63 11

SGB8 2 78 07H -0.17 14 12

SG88 92 84 05C -0.13 - 20 19

5G88 92 84 O5H -0.04 9

SG88 92 84 06C -0.09 25 24

S5G88 92 84 O6H 0 20 19

SG88 92 84 07C -0.13 35 31

SG88 92 84 07H -0.15 - 32 28

5G83 92 86 06C 0 16

5G88 92 .86 07C -0.6 14 14

SG88 92 88 07H -0.7 10 13

5G88 92 90 04C -0.64 7

5G88 92 96 05C -0.52 11
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SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G83 92 96 06C -0.5 18 22
SG83 92 96 07C -0.59 21 20
SG88 93 73 07H -0.57 9
5G88 93 75 07H -0.66 12 9
SG88 93 77 07H -0.83 8
5G88 93 81. 06C 0 18
5G88 93 81 07C -0.17 16 16
5G88 93 81 07H 0 14 7
5G88 93 83 02C 0.37 17
5G88 93 83 03C 0 19
5G88 93 83 03H 0 21 17
5G88 93 83 04C 0 18
5G88 93 83 05C 0 26 21
SG88 93 83 O5H -0.63 23 19
5G88 93 83 06C 0 31 23
5G88 93 83 06H 0 39 38 144
5G88 g3 83 07¢C 0 47 41 1.5
SG88 93 83 07H 0 54 51 1.15
5G88 93 85 03C 0 17
5G88 93 85 03H 0.43 17
5G88 93 85 04C -0.59 12
5688 93 85 05C 0 20 22
5G88 93 85 05H 0 24 16
SG88 93 85 06C 0 37 31
SG88 93 85 06H 0 39 37
SG88 93 85 07C 0 49 41 1.49
SG88 93 85 07H 0 40 34
5G88 93 87 05C -0.59 11
SG88 93 87 07H -0.69 12 7
5G88 93 93 05C -0.57 12
SG88 93 o3 07C -0.59 16 18
SG88 94 74 07H -0.64 8
SG88 %4 78 O7H -0.64 19 18
5G88 94 80 04C -0.68 10
5G88 94 80 04H -0.56 13
5G88 94 80 O5H 0.37 10
SG88 94 80 06C 0 16
5G88 94 80 07C 0 20 20
5G88 94 80 07H -0.15 26 17
5G88 94 82 04C 0 23 24
5G88 94 82 04H -0.57 12
5G88 94 82 05C 0 27 26
SG88 94 82 O5H 0 32 22
5G88 94 82 06C 0 31 27
SG88 94 82 06H C 36 25




»

SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In})
SG88 94 82 07C 0 50 40 1.52
SG88 94 82 07H 0 38 30
SG88 94 84 03C -0.09 20 21
SG88 94 84 03H 0.41 16
SG88 94 84 04C 0 22 20
5G88 94 84 05C 0 31 23
5G88 94 84 05H -0.09 22 17
SG88 94 84 06C 0 46 40 1.39
5G88 94 84 06H 0 47 50 142
SG88 94 84 07C 0 50 41 1.48
SG88 94 84 07H 0 57 49 1.43
SG88 94 86 g4ac -0.59 13
S5G88 94 86 04H -0.59 11
SG88 99 86 05C 0.38 11
SG88 94 86 O5H 0 14
SG88 94 86 06C 0.02 26 23
5G88 94 86 06H 0 26 23
SG88 94 86 07C 0 33 27
5G88 94 86 07H 0 - 32 29
SG88 94 88 05C -0.53 10
5G88 94 94 07C -0.57 15
5G88 94 106 07H -0.72 10
SG88 95 75 07H -0.66 14 10
5G88 95 79 04H -0.56 12
5G88 95 79 06C 0 18
5G88 95 79 06H -0.66 25 24
SG88 95 79 07C 0 26 25
5G88 95 79 07H 0 31 24
5G88 95 81 03C -0.6 9
5G88 95 81 03H 0 14
5G88 95 81 04C 0 20 20
5G88 95 81 04H -0.55 18
SG88 95 81 05C 0 21 24
SG88 95 81 05H 0 18
5G88 95 81 06C 4] 31 33
SG88 95 81 06H 0] 36 35 1.43
SG88 95 81 07C 0 50 45 1.54
SG88 95 81 07H 0 a7 36
5G88 95 83 01H 0 25 26
5G88 95 83 03C -0.02 19
5G88 95 83 03H 0.06 31 26
5G88 95 83 04C -0.06 21 21
SG88 95 83 04H -0.06 20 19
. 5G88 95 83 05C -0.13 30 28
SG88 95 83 05H -0.06 24 21




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 95 83 06C -0.13 34 35
5G88 95 83 06H 0 - 44 43 1.5
SG88 95 83 07¢C 0 56 48 1.57
SG88 95 83 07H 0 62 53 1.55
SG88 95 85 01H -0.44 18
SG88 95 85 03C -0.11 12
" SG88 95 85 03H 0 19
5G88 95 85 04c -0.42 17
SG88 95 85 04H -0.59 23 21
5G88 95 85 05C 0 17
5G88 95 85 O5H. 0 25 20
5G88 95 85 06C 0 29 29
5G88 95 85 06H -0.28 33 32
5G88 95 85 07C 0 58 53 1.48
SG88 95 85 07H 0 52 39 1.12
5G88 95 87 04C -0.42 11
$G88 95 87 05C -0.62 13
SG88 95 87 06C 0 17
SG88 95 87 07C ) 16 14
5G88 95 89 06C 0.33 13
5G88 95 91 O7H -0.72 12 8
$G88 95 93 07H -0.68 14 12
5G88 95 95 05C -0.52 10
5G88 95 97 06C -0.48 14
SG88 95 97 07C -0.45 13
SG88 96 76 06H -0.68 9
SG88 96 ‘80 04C 0 10
SG88 96 80 04H -0.57 15
SG88 96 80 05C 0 17
SG88 96 80 05H 0.47 12
SG88 96 80 06C 0 24 21
SG88 96 80 06H -0.66 10
5G88 96 80 07C 0 29 29
© 5G88 96 80 07H 0 28 25
5G83 96 82 01H 0 15
5G88 96 82 03C -0.13 13
5G88 96 82 03H 0 19
$G88 96 82 04C -0.08 23 28
SG88 9% 82 04H -0.02 19
$G88 96 82 05C -0.13 17
SG88 9 82 05H -0.02 17
$G88 96 82 06C -0.17 32 29
5G388 96 82 06H -0.26 35 35
SG88 96 82 07C ) 53 45 1.53
5688 96 82 07H 0 51 40 1.52




SONGS-3 List of TSP Wear indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobhin %TW +Point™ %TW +Point™ Length (In)
5G88 96 84 01H 0 23 23

5G88 96 84 03C -0.06 13

5G88 96 84 03H 0 14

SG88 96 84 04ac -0.13 21 25

SG88 . 96 84 04H 0 10

$G88 96 84 05C 0 25 23

5G88 96 84 O5H 0 20 17

5G88 96 84 06C -0.06 34 31

SG88 96 84 O6H 0 47 49 1.43
5G88 96 84 07C 0 51 41 1.56
5G88 96 84 O7H 0 48 38 1.5
$G88 9 86 03¢ 0 10

$SG88 96 86 03H 0.32 11

SG8S 96 86 04C 0 15

5G88 96 86 04H 0 16

SG88 96 86 05C 0 16

5G88 96 86 0SH 0 16

5G88 96 86 06C 0 28 27

5G88 96 86 06H -0.28 31 28

5G88 96 86 07C 0 35 32

5G88 96 86 O7H -0.15 37 37

SG88 96 88 03C -0.54 10

SG88 96 88 04C -0.53 13

SG88 96 88 04H -0.44 17

5G88 96 88 05C 0 18

SG88 96 88 05H 0 18

SG88 96 88 06C 0 28 30

5G88 96 88 06H 0 31 30

5G88 96 88 07¢ 0 43 38 15
5G88 96 88 O7H 0 45 33

5G88 96 90 O7H -0.6 )

SG88 97 75 07H -0.64 15 15

$G88 97 77 06H -0.62 8

SG88 97 77 07H 0 22 22

5G88 97 79 03H 0 12

SG88 97 79 04C 0 16

SG88 97 79 04H -0.57 17

SG88 97 79 05C 0 18

5G88 97 79 0SH 0.41 16

5G88 97 79 06C 0 30 26

5G88 97 79 06H -0.81 30 33

SG88 97 79 07¢C 0 35 35

SG88 97 79 O7H 0 43 33

SG88 g7 81 O1H -0.48 24 25

SG88 97 81 03C -0.57 16




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG88 97 81 03H 0 32 26

SG88 97 81 04C 0 18

5G88 97 81 04H 0 26 27

SG88 97 81 05C 0 30 23

5G88 97 81 05H 0 27 19

5G88 97 81 06C 0 36 34

5GE8 97 81 06H 0 50 49 1.34
5G88 97 81 07C Y] 72 70 1.72
SG838 97 81 07H 0 60 53 1.6
5G88 97 83 01H -0.48 29 28

5G88 97 83 03C 0 22 20

5G88 97 83 03H 0 25 23

5G88 97 83 04C 0 22 24

SG88 97 83 04H 0 29 27

SG88 97 83 05C 0 33 29

5G88 97 83 05H 0 29 20

5688 97 83 06C 0 38 32

SG88 87 83 06H 0 41 38 1.43
SG88 97 83 07C 0 57 49 14
SG88 97 83 07H 0 61 55 1.79
SG88 97 85 01H -0.54 23 21

5G88 97 85 03C 0 14

SG88 97 85 03H 0 20 20

SG88 97 85 04C 0 14

S5G88 97 85 04H -0.52 20 18

SG88 97 85 05C 0 26 25

SG88 97 85 05H 0 25 18

5G88 97 85 06C 0 38 36

5G88 97 85 06H 0 38 33

5G88 97 85 07C 0 45 37

5G88 97 85 07H 0 50 45 1.59
5G88 97 87 04C -0.15 15

5G88 97 87 04H 0.48 12

SG388 97 87 05C 0 24 21

SG88 97 87 O5H 0 17

5G88 97 87 06C 0 31 26

SG88 97 87 O6H -0.09 24 16

5G88 97 87 07C -0.15 39 32

SG88 97 87 07H 0 40 28

SGR8 97 89 04H -0.59 13

5G88 97 89 05C -0.57 10

5G88 97 89 06C C 16

SG88 97 89 07C 0 22 18

SG88 97 89 07H 0 16 16

SG88 97 95 07H -0.65 12




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW COoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 98 74 O7H -0.68 11 9

S5G88 98 76 07H -0.62 19 15

5G88 98 78 04C 0.35 11

5G88 98 78 05C 0.36 13

S5G88 98 78 05H -0.63 13

5G88 98 78 06C 0 22 18

5G88 98 78 06H -0.68 23 22

5G88 98 78 07C -0.63 13 13

5G88 98 78 07H 0 27 21

SG88 98 80 01H -0.46 24 26

SG88 98 30 02H 0 14

5G88 98 80 03C 0 15

S5G88 98 80 03H 0 20 16

SG88 98 80 04C 0 27 26

SG88 98 80 04H 0 30 28

5G88 98 80 05C 0 35 27

5G88 88 80 05H 0 28 21

5G88 98 80 06C 0 44 40 1.49
5G83 98 80 06H 0 52 51 1.4
SG88 98 80 07¢C 0 57 50 1.56
5G88 98 80 07H 0 67 61 1.05
SG88 98 82 O01H -0.48 24 23

SG88 98 82 03C -0.59 19

SG88 98 82 03H 0 16

5G88 98 82 04C 0 25 23

5G88 98 82 04H 0 26 24

SGE8 98 82 05C 0 30 25

5G838 98 82 05H 0 38 28

5G88 98 82 06C 0 41 41 1.43
5G88 98 82 06H 0 44 43 1.49
5G88 98 82 07C 0 57 54 1.54
5G88 98 82 07H 0 57 52 1.48
5G88 98 84 02C 0.42 11

5G88 98 84 03C -0.15 25 27

5G88 98 84 04C 0 21 18

SG88 98 84 04H -0.09 23 21

SG88 98 84 05C 0 32 30

5G88 98 84 O5H -0.04 20 15

5G88 98 34 06C -0.09 39 30

5G88 98 84 06H -0.11 25 13

SG88 98 84 07C 0 53 43 138
5G88 98 84 07H - 0 52 46 1.49
5G88 98 36 03C 0 19

5G88 98 86 04C -0.17 18

5G88 98 86 04H -0.52 23 23




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

+Point™ %TW

SG ROW CcoL ELEV INCH Bobbin %TW +Paint™ Length (In)

5G88 98 86 05C 0.02 28 25

5G88 98 86 OSH -0.07 19

SG88 98 86 06C 0.02 38 32

5G88 98 86 O6H 0 42 45 1.35
5G88 98 86 07C 0 50 40 0.81
5G88 98 86 07H 0 48 41 0.92
SG88 98 88 03C -0.09 17

5G88 98 88 03H 0.43 10

5G88 98 88 04cC -0.59 18

SG88 98 88 04H -0.48 23 20

SG88 98 88 05C -0.21 22 24

SG88 98 88 O5H 0.39 22 18

5G88 98 88 o6C -0.13 37 33

SG88 98 88 0o6H -0.04 33 30

SGE8 98 88 07¢C 0 49 41 1.11
SG88 98 88 07H 0 41 35

5G88 a8 90 oeC 042 11

SG88 98 92 07H -0.76 17 15

5G88 98 96 07C ~0.55 16

5G88 98 98 07C -0.47 13

5688 98 104 06C -0.59 10

5G88 98 104 07C -0.57 9

SG88 9% 77 06C 0.39 18

SG88 99 77 06H -0.7 22 20

SG88 99 77 07C -0.67 13 12

SG88 99 77 07H 0 30 24

SG88 95 78 03H 0.46 9

SG88 99 79 04H -0.57 19

SG88 99 79 05C 0 19

SG88 99 79 O5H 0.41 20 17

5G88 99 79 06C 0 33 26

SG88 99 79 06H 0 31 29

SG88 99 79 07C 0 41 36

SG8S8 99 79 07H 0 40 33

SG88 95 81 01H -0.52 22 25

SG88 99 81 03C 0 18

SG83 99 81 03H 0 26 24

SG88 99 81 04C 0 27 30

SG88 99 81 04aH D 26 29

5G88 99 81 0sC 0] 31 29

5G88 99 81 05H 0 27 23

5G88 99 81 06C 0 36 35

SG88 99 81 O6H 0 42 37

5G88 59 81 07C 0 60 58 1.43
SG88 99 81 07H 0 68 64 1.46




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG88 99 83 01H 0 23 22

$G88 99 83 02C -0.04 7

$G88 99 83 03C -0.08 14

SG88 99 83 03H 0.02 28 23

SG88 99 83 04c -0.19 28 26

5G88 99 83 04H -0.06 27 22

SG88 99 83 05C -0.13 26 21

$G88 99 a3 05H -0.06 25 25

5G88 99 83 06C -0.15 33 33

SG88 99 83 06H 0 52 52 1.55

SG88 99 83 07¢ 0 . 61 58 1.48

SG88 99 83 07H 0 62 58 0.93

SG88 99 85 02H 0 13

SG88 99 85 03C -0.47 14

$G88 99 85 03H 0 13

SG88 99 85 04C 0 24 27

5G88 99 85 04H -0.48 31 33

SG88 99 85 05C 0 23 22

5G88 99 85 O5H 0 25 19

SG88 99 85 06C 0 35 35

5G88 99 85 06H -0.21 33 32

5688 99 85 07C 0 46 41 1.45

SG88 99 85 07H 0 53 48 1.43

$G88 99 87 01H -0.5 8

5G88 99 87 02H 0 - 12

SG83 99 87 03C 0 22 23

$G88 99 . 87 03H 0.46 16

5G88 99 87 04C 0 23 21

SG88 99 87 04H 0 33 29

5G88 99 87 05C 0 23 23

5G88 99 87 O5H 0 28 27 ,

5G88 99 87 06C 0 35 38 1.39

$G88 99 87 06H 0 44 41 1.37

$G83 99 87 07C 0 55 49 1.14

SG88 99 87 07H 0 61 52 1.56
- SGB8 99 89 04C -0.59 g '

SG88 99 89 06C -0.13 11

SG88 99 89 06H -0.13 14

SG88 99 89 07¢C 0 18 16

5688 99 89 07H -0.24 25 22

5G88 99 99 07H -0.66 12

$G88 100 76 06C 0.33 13

SG88 100 76 06H -0.6 18

5G88 100 76 07¢ -0.02 22 18

5G88 100 76 07H -0.72 31 28




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW CoL ELEV INCH Babbin %TwW +Paint™ %TW +Point™ Length (In)
SG88 100 78 04C -0.17 10
5G88 100 78 04H -0.59 18
SG88 100 78 05C 0.36 12
$G88 100 78 05H -0.02 15
SG88 100 78 06C 0 21 24
SG88 100 78 06H -0.11 29 23
5G88 100 78 07¢C -0.06 35 37
$G88 100 78 07H 0.17 37 40 1.87
$G88 100 80 02H 0 15
5G88 100 80 03C 0 19
$G88 100 80 03H 0 23 21
. SG88 100 80 04C -0.54 25 29
5G88 100 80 04H -0.59 31 34
SG88 100 80 05C 0 29 27
SG88 100 80 O5H 0 30 25
5G88 100 80 06C 0 32 30
SG88 100 80 06H 0 47 a1 1.29
SG88 100 80 07¢C 0 50 46 1.63
SG88 100 80 07H 0 63 52 1.52
SG88 100 82 01H 0 27 28
$G88 100 82 02H -0.02 15
5G88 100 82 03C -0.13 16
SG88 100 82 03H 0 15
5G38 100 82 04C -0.12 16
5G88 100 82 04H 0 22 18
5G88 100 82 05C -0.06 24 24
5G88 100 82 05H -0.02 21 17
5G88 100 82 06C -0.09 34 33
5G88 100 82 06H 0 44 43 1.49
$G88 100 82 07C 0 63 58 1.58
SG88 100 82 07H 0 57 54 1.56
SG88 100 84 02H 0 10
$G88 100 84 03C -0.02 10
5G88 100 84 03H 0.04 13
5G88 100 84 04ac 0.04 14
5G88 100 84 04H -0.02 13
5G88 100 84 05C -0.17 22 25
5G88 100 84 OSH 0 16
SG38 100 84 06C -0.17 30 31
5G88 100 84 06H -0.09 17
5G88 100 84 07C 0 41 37
5G88 100 84 O7H 0 43 38 1.16
5G88 100 86 01H 0 26 28
5G88 100 86 02H 0 19
$G88 100 86 03C 0 22 21




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length {In)

5G88 100 86 03H 0 21 16

5G88 100 86 04C 0 26 30

5G88 100 86 04H 0 26 18

5G88 100 86 05C 0 24 23

5G88 100 86 05H 0 25 23

SG88 100 86 06C 0 33 33

5G88 100 86 06H 0 50 49 1.41
5G88 100 86 07C 0 55 47 1.37
SGB8 100 86 07H 0 58 54 1.53
5G88 100 88 02H 0 14

5G88 100 88 03C -0.49 14

5G88 100 88 03H 0.44 12

SG88 100 88 04C -0.48 16

SG88 100 88 04H -0.48 11

5G88 100 88 05C 0 19

5G88 100 88 O5H 0.04 19

SG88 100 88 06C 0 28 27

5G88 100 88 06H -0.19 35 35

5G88 100 88 07C Y] 37 37

SGB8 100 88 07H 0 44 40 1.67
5G88 100 30 06C 0 14

SG88 100 90 07C -0.68 ] 5

5G88 100 90 07H -0.69 11 12

SG88 101 75 06C 0 12

5G88 101 75 06H -0.64 10

5G88 101 75 07C -0.68 13 13

5G88 101 75 O7H -0.68 9 5

SG88 101 77 04H -0.59 20 24

5688 101 77 05C 0.3 13

5G88 101 77 05H -0.19 16

SG88 101 77 06C -0.09 21 21

5G88 101 77 06H 0 31 32

5G88 . 101 77 07¢C -0.06 34 27

5G88 101 77 07H -0.15 35 30

SG88 101 79 01H -0.52 12

S5G88 101 79 02C 0.39 8

5G88 101 79 03H 0.48 14

5G88 101 79 04C 0 10

SG88 101 79 04H -0.02 12

5G88 101 79 05C 0.36 16

5G88 101 79 05H -0.66 20 21

SG88 101 79 06C 0 29 29

SG88 101 79 06H 0 32 28

5G88 101 79 07C 0 36 36

5G88 101 79 07H 0 45 33




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL - ELEV INCH Bobbin %TW +Point™ %TW  +Point™ Length (In)
5G88 101 81 01H -0.48 32 33
SG88 101 81 02H 0.11 14
SG88 101 81 03C 0 27 20
SG88 101 81 03H 0 33 26
$G88 101 81 04C -0.57 21 20
SG88 101 81 04H 0 34 28
5G88 101 81 05C 0 33 24
SG88 101 81 05H -0.55 33 32
. SG88 101 81 06C 0 40 38 1.48
5G88 101 81 06H 0 44 41 1.35
$G88 101 81 07C 0 63 62 1.48
SG88 101 81 O7H 0 67 66 1.58
SG88 101 83 O1H -0.48 26 26
5G88 101 83 02H 0.48 15
5G88 101 83 03C 0 26 24
5G88 101 83 03H 0.48 23 14
SG88 101 83 04C 0 23 25
SGes 101 83 04H 0 34 32
SG88 101 83 05C 0 35 30
SG88 101 83 OSH 0 29 28
5G88 101 83 06C 0 41 37
5G88 101 83 06H 0 55 57 1.52
5G88 101 83 07¢ 0 58 57 1.4
5G88 101 83 07H 0 63 62 1.27
5G88 101 85 01H -0.54 17
5G88 101 85 02C 0 12
5G88 101 85 02H 0 16
SG88 101 85 03C 0.04 25 24
SG88 101 85 03H 0.43 13
SG88 101 85 04C 0.13 17
5G88 101 85 04H 0 31 24
SG88 101 85 05C 0.04 31 24
5G88 101 85 05H 0 25 21
5G88 101 85 06C 0 39 40 1.39
SG88 101 85 06H 0 44 42 1.43
SG88 101 85 07C 0 57 52 1.53
5G88 101 85 07H 0 56 58 1.34
SG8s 101 87 01H -0.52 11
5G88 101 87 02H 0 20 16
SG88 101 87 03C 0 19
SG88 101 87 03H -0.52 9
SG88 101 87 - 04C 0 22 21
5G88 101 87 04H -0.52 25 23
SG88 101 87 05C -0.02 31 23
5G88 101 87 05H -0.02 25 18




SONGS-3 List of TSP Wear indications (PRELIMINARY)

SG ROW CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 101 87 06C 0 38 34
5G88 101 87 06H 0 46 45 1.44
5G88 101 87 07C 0 59 50 1.58
SG88 101 87 07H 0 61 56 1.53
5G88 101 89 07H 0 11
SGE88 102 74 O06H -0.64 10
5G88 102 74 07H -0.7 8 5
SG88 102 76 04H -0.04 12
5G88 102 76 05C 0.39 15
5G88 102 76 O5H -0.59 10
5G88 102 76 06C -0.13 21 24
5G88 102 76 0O6H 0 28 28
SG88 102 76 07C -0.02 36 35
5G88 102 76 07H -0.19 36 40 1.26
SG88 102 78 03C 0.21 15 17
5G88 102 78 03H -0.36 14 17
5G8&8 102 78 04cC -0.31 23 28"
SGB8 102 78 04H -0.38 21 18
5G88 102 78 05C -0.21 24 25
S5G88 102 78 O5H -0.13 25 23
SG83 102 78 06C 0.09 30 27
SGB8 102 78 06H -0.62 18 14
SG88 102 78 07¢C -0.17 40 34
5G83 102 78 O7H -0.28 42 40 1.07
SG88 102 80 . 01H -0.52 18
SG838 102 80 03C -0.51 15
5G88 102 80 03H 0.46 18
5G88 102 80 04C 0 22 22
SG88 102 80 04H -0.55 31 35
5G88 102 80 05C 0 28 28
5G88 102 80 05H a 27 21
SG88 102 80 06C 0 45 39 1.48
SG88 102 80 O06H 0 50 52 14
SG88 102 80 07C 0 49 49 1.45
5G88 102 80 07H 0 63 59 1.32
5G838 102 82 01H -0.46 20 18
5G88 102 82 02C 0.39 14
5G88 102 82 03C -0.53 14
5G88 102 82 03H 0 23 18
SG88 102 82 04C 0 26 27
5G88 102 82 04H 0 30 29
SG38 102 82 05C 0 34 30
SG88 102 82 05H -0.63 28 25
SG88 102 82 06C 0 37 34
5G88 102 82 O6H 0 41 38 1.46




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 102 82 07C 0 72 68 1.61
5G88 102 82 07H 0 67 66 1.49
SG88 102 84 01H -0.54 17
5G83 102 84 02H 0 19
5G88 102 84 03C -0.02 23 19
5G88 102 84 03H 0.52 18
SG88 102 84 04C -0.07 24 23
5G88 102 84 04H 0 19
SG88 102 84 05C 0 29 26
SG88 102 84 05H 0 31 21
SG88 102 84 06C -0.24 37 37
5G88 102 84 06H 0 45 46 1.48
5G88 102 84 07C 0 50 46 1.54
5G88 102 84 07H 0 49 48 1.24
5G88 102 86 01H 0 25 27
SG88 102 86 02H 0.48 17
SG88 102 86 03C 0 16
5G88 102 86 03H 0 29 22
5G88 102 86 04C 0 31 24
SG88 102 86 04H 0 29 19
5G88 102 86 05C 0 30 25
SG83 102 86 05H 0 21 14
5G88 102 86 06C 0 39 38 1.36
5G88 102 86 06H 0 43 38 1.41
5G88 102 86 07C 0 57 47 1.37
5G88 102 86 07H 0 61 52 1.48
SG88 102 88 01H 0.15 10
5G88 102 88 02H -0.09 12
SG88 102 88 03C -0.53 11
SG88 102 88 04C 0.39 12
SG8Y 102 88 04H -0.54 22 18
SG88 102 88 05C -0.11 20 20
5G88 102 88 05H -0.61 19
SG88 102 88 06C -0.18 31 28
5G88 102 38 O6H -0.09 34 27
5G88 102 88 07C -0.11 37 35
5G88 102 88 07H 0 43 38 1.37
5G88 102 90 07C -0.02 15 14
SG88 102 92 07C -0.55 13 17
S5G88 102 98 07H 0.7 14
5G83 103 75 04H -0.59 11
SG88 103 75 05C 0 16
SG&3 103 75 06C 0 18
SG838 103 75 06H 0 18
5G88 103 75 07C 0 26 24




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 103 75 O7H -0.66 25 19

$G88 103 77 02H 0.34 10 11

SG88 103 77 03H -0.13 18 18

SG88 103 77 04C -0.31 20 22

$G88 103 77 04H -0.38 21 21

5G88 103 77 05C -0.08 18 18

$G88 103 77 05H -0.11 28 24

5G88 103 77 06C 0.13 33 34

5G88 103 77 06H -0.55 38 35

SG88 103 77 07¢C -0.02 42 40 2.12
SG88 103 77 07H -0.44 46 44 1.53
SG88 103 79 O1H -0.49 20 21

SG88 103 79 02H -0.64 13 14

SG88 103 79 03C 0.04 19 17

5G88 103 79 03H -0.23 30 24

5G88 103 79 04C 0.19 27 28

SG88 103 79 04H 0.06 22 17

5G88 103 79 05C -0.04 32 29

5G88 103 79 O5H -0.32 30 22

5G88 103 79 06C 0.28 36 30

5G88 103 79 06H -0.36 41 36

SG88 103 79 07¢C 0.02 61 66 1.58
SG88 103 79 07H -0.34 60 65 1.64
SG88 103 81 01H -0.52 23 25

$G88 103 81 02H 0.44 12

5G88 103 81 03C 0 23 25

SG88 103 81 03H 0 21 20

5G88 103 81 04C ] 19

5G88 103 81 04H 0 32 36

5688 103 81 05C 0 29 30

5G88 103 81 0O5H 0 29 32

5688 103 81 06C 0 34 32

SG88 103 81 06H 0 37 36

SG88 103 81 07¢C . 0 61 62 0.99
SG88 103 81 07H 0 68 66 1.54
$G83 103 83 O1H -0.02 27 23

5G88 103 83 02H -0.08 13

$G88 103 83 03C -0.15 25 22

5G88 103 83 03H 0 17

5G88 103 83 04C -0.06 18

5G88 103 83 04H -0.11 30 31

5G88 103 83 05C -0.24 29 30

5688 103 83 OSH 0 30 33

SG88 103 83 06C -0.11 37 36

SG88 103 83 06H ) 44 41 1.46




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CcOoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Leangth (In)

5G88 103 83 07¢C 0 54 52 1.53
' SG88 103 83 O7H 0 61 51 1.19

5G88 103 85 O1H -0.46 13

SG88 103 85 02C 0 19

5G88 103 85 02H 0 18

SG88 103 85 03C 0 22 23

5G88 103 85 03H 0 19

5G88 103 85 04C 0 26 28

5G88 103 85 04H 0 35 30

5G88 103 85 05C -0.13 29 27

5G88 103 85 05H 0 25 23

SGB8 103 85 06C 0 37 33

5G88 103 85 06H 0 50 52 1.47

5G88 103 85 g7¢C 0 50 53 1.47

SG88 103 85 07H 0 61 52 111

5G88 103 87 01H -0.48 10

5G88 103 87 02C 0.34 9

5G88 103 87 02H 0.42 13

SG88 103 87 03C 0 21 20

SG88 103 87 03H 0 16

SG88 103 87 04C 0 24 26

SG838 103 87 04H -0.5 30 31 1.15

SG88 103 87 05C 0 25 27

5G88 103 87 05H 0 17

5G88 103 87 06C 0 37 39 1.36

5G88 103 87 O06H 0 4] 39 1.46

SG88 103 87 07C 0 55 53 1.17

5G88 103 87 07H 0 59 55 1.56

5G88 103 89 04H -0.52 11

SG88 103 89 06C 0.35 11

SG88 103 89 07C -0.09 13 12

SG88 103 89 07H -0.53 18 15

SG88 103 91 07H -0.76 11 7

5G88 104 72 06H -0.63 12

SG88 104 76 03C -0.48 10 13

5G88 104 76 03H -0.17 9 10

5G88 104 76 04C -0.29 16 19

5G88 104 76 04H -0.06 22 20

5G88 104 - 76 05C 0.11 21 20

5G88 104 76 05H 0 17 15

5G88 104 76 06C -0.08 30 25

5G88 104 76 06H -0.17 33 27

SG88 104 76 07C 0.04 34 34

5G88 104 76 07H -0.15 39 38 2.3

SG88 104 78 01H -0.15 25 26




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

+Point™ %TW

SG ROW coL ELEV INCH: Bobhin %TW +Point™ Length (In)
SG88 104 78 02H -0.08 15 10
SG88 104 78 03C 0.13 26 21
SG88 104 78 03H -0.06 30 24
SG88 104 78 04C 0 25 26
SG88 104 78 04H -0.28 30 26
SG88 104 78 05C 0 30 24
SG88 104 78 05H -0.23 31 25
SG88 104 78 06C 0 40 35
SG88 104 78 06H -0.42 45 40 1.4
SG88 104 78 07¢C 0.02 57 59 1.57
5G88 104 78 07H -0.08 58 58 1.59
SGB8 104 80 O1H -0.39 23 23
SG88 104 80 02C 0 11 14
5G88 104 80 02H -0.11 18 16
5688 104 80 03C 0 24 18
$G88 104 80 03H -0.09 23 22
5G88 104 80 04C 0 21 21
$G88 104 80 04H 0.04 35 33
5G88 104 30 05C 0 . 32 27
SG88 104 80 O5H -0.19 34 27
5G88 104 80 06C 0 43 38 1.49
SG88 104 80 06H -0.15 44 39 1.41
SG88 104 B0 07C -0.04 65 67 1.58
5G88 104 80 O7H -0.38 61 57 1.57
5G88 104 82 01H 0 13
SGB8 104 82 02H -0.06 9
SG88 104 82 03C -0.11 18
5G88 104 82 03H -0.04 15
SG88 104 82 04C -0.06 24 21
SG388 104 82 04H -0.1 27 25
SG88 104 82 05C -0.06 28 25
SGE8 104 82 05H -0.13 30 26
SG88 104 82 06C -0.09 37 34
SG88 104 82 06H 0 46 42 1.53
5G88 104 82 - 07C 0 55 55 1.64
SGB8 104 82 07H 0 63 58 1.55
5G88 104 84 O1H 0.08 16
5G88 104 84 02H 0 16
5688 104 84 03C -0.11 26 25
5G88 104 84 03H -0.02 22 17
5G88 104 34 04C -0.15 29 28
SG88 104 84 04H -0.02 35 31
SG88 104 84 05C -0.15 32 35
SG88 104 84 O5H -0.08 32 29
5G88 104 84 06C 0 44 43 1.39




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

+Point™ %TW

SG ROW CoL ELEV INCH Bobbin %TW +Point™ Length {In)
5G88 104 284 O6H 0 48 41 1.37
5G88 104 84 07C 0 63 50 1.11
5G838 104 84 O7H 0 66 61 1.54
SG88 104 86 01H -0.46 11
SG88 104 86 02H 0.38 19
5G838 104 86 03C 0 20 18
5G88 104 86 . 03H 0 24 18
SG88 104 86 04C 0 26 28
5G88 104 86 04H 0 26 26
5G88 104 86 05C 0 29 26
5G38 104 86 05H 0 22 16
5G88 1ca 86 06C 0 36 38 1.22
SG88 104 86 06H 0 42 39 1.35
SG88 104 86 07C 0 52 46 123
5G88 104 86 07H 0 58 55 173
SG88 104 88 03C -0.5 8
5G88 104 88 04C 0 13
5G8&8 104 88 04H -0.53 14
5G88 104 88 05C Y 19
5G88 104 88 0O5H 0 16
SG88 104 88 06C 0 24 23
5G88 104 88 06H 0 25 21
5G88 104 88 07C 0 26 24
SG88 104 88 07H 0 24 21
5G88 104 90 04C -0.57 11
5G88 104 S0 04H -0.55 12
SG88 104 S0 05C 0 15
SGE8 104 90 06C 0 15
SG88 104 90 06H 0 19
5G88 104 90 07¢C 0 16 13
5688 104 %0 07H 0 22 20
5G88 105 75 03H 0 9
5688 105 75 04C 0.32 10
SGE88 105 75 04H -0.57 18
5G88 105 75 05C 0 15
5G88 105 75 O5H 0 21 20
SG88 105 75 06C D 25 24
5G88 105 75 O6H 0 30 31
5G88 105 75 07C 0 37 38 1.47
SG88 105 75 07H - 0 36 33
SG83 105 77 03C -0.21 13 13
SG88 105 77 03H 0.11 14 15
5G88 105 77 04C -0.08 21 20
SG88 105 77 04H -0.21 23 17
5G88 105 77 05C 0.04 26 25




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG88 105 77 0O5H -0.23 26 24

5G88 105 77 06C 4] 30 28

SG838 105 77 06H -0.13 -39 36

SG838 105 77 . 07C 0.13 43 42 1.57

SG88 105 77 07H -0.28 40 39 1.55

SG88 105 79 01H 0 21 22

SG8&38 105 79 02H -0.02 21 22

SG38 105 79 03C 0 27 22

SG88 105 79 03H -0.19 28 24

5G88 105 75 04ac -0.06 25 20

5G88 105 79 04H -0.23 30 24

5G88 105 75 05C -0.1 33 29

5G88 105 79 0O5H -0.17 33 27

5G88 105 79 06C 0.02 43 45 146

SG88 105 79 06H -0.34 54 54 1.46

5G88 105 79 07C 0.04 57 55 149

5G88 105 79 07H -0.25 58 53 1.46

5G88 105 . 81 01H -0.48 12

5GBS 105 81 03C 0 21 20

SG88 105 81 03H 0 24 22

SG88 105 81 04C 0 24 21

SG88 105 81 04H 0 25 21

SG88 105 81 05C -0.11 36 28

5G88 105 81 05H 0 30 25

SG83 105 81 06C 0 40 37

5G88 105 81 06H 0 44 40 1.26

SG88 105 81 07C 0 54 53 1.55

5G88 105 81 07H 0 60 54 1.53

5G88 105 83 01H 0 22 21

SG88 105 83 02H 0 16

5G88 105 83 03C 0 21 17

5G88 105 83 04C 0 24 25

SG83 105 83 04H -0.59 28 24

5G88 105 23 05C 0 33 30

SG83 105 83 05H 0 33 27

SG88 105 83 06C 0 38 35

5G88 105 83 06H 0 41 34 14

5G88 105 83 07C 0 66 67 1.64

5G88 105 83 07H 0 55 48 1.48
. 5G88 105 85 01H -0.47 11

5G88 105 85 0ZH 0.45 18

SG88 105 85 03C 0 18

SG88 105 85 03H 0 25 22

SG88 105 85 04C 0 18

5G88 105 85 04H 0 27 25




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 105 85 05C 0 29 29
SG88 105 85 . O5H 0 19
SG838 105 85 06C 0.04 37 31
SG88 105 85 Q6H o] 46 46 1.43
5G88 105 85 07C 0 57 56 1.36
5G88 105 85 07H 0 48 42 148
SG88 105 87 04C -0.57 15
SG88 105 87 04H -0.08 14
SG88 105 87 05C 0] 21 22
SG88 105 87 0SH -0.02 19
SG88 105 87 06C 0 29 28
SG88 105 87 06H 0 32 25
SG88 105 87 07¢C 4] 44 44 1.34
5G88 105 87 O07H 0 44 41 131
SG88 105 89 04ac -0.74 5
SG88 105 89 04H -0.15 9
5G88 105 89 06C -0.55 12
5G88 105 89 06H 0 18
SG88 105 89 07¢C 0 12 10
5G88 105 89 07H 0 23 17
5G88 105 9] 07H -0.72 12 7
SG88 106 74 07C -0.64 7
SG88 106 74 07H -0.7 17 15
SG88 106 76 02H 0 18 16
SG88 106 76 03C 0 16 17
SG88 106 76 03H -0.15 20 17
5G88 106 76 04C 0 21 26
5G88 106 76 04H -0.34 19 18
SG88 106 76 05C 0 23 22
5G88 106 76 05H -0.34 25 19
5G88 106 76 06C 0 26 22
5G8&8 106 76 06H -0.34 39 32
5G88 106 76 07C 0.06 43 48 1.47
SG88 106 76 07H -0.34 50 54 1.77
5G88 106 78 O1H -0.67 21 22
SG88 106 78 02H -0.55 14 17
S5G88 106 78 03C 0 18 24
SG88 106 78 03H -0.04 22 21
SG88 106 78 04C -0.02 23 22
SG88 106 78 04H -0.26 28 19
5G88 106 78 05C 0.26 30 29
5G88 106 78 O5H -0.17 35 27
5G88 106 78 06C 0.06 39 36
5G88 106 78 06H -0.19 44 35
5G83 106 78 o7¢C 0.06 56 65 1.02




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 106 78 O7H -0.76 70 75 1.79
SG88 106 80 O1H 0 16 16
SG88 106 80 02H 0 13 14
SG88 106 80 03C - 0.13 17 19
$G88 106 80 03H 0 24 24
$G88 106 80 04C 0.17 30 31
5G88 106 80 04H 0 v23 20
5G88 106 80 05C 0 28 26
5G88 106 80 05H 021 34 30
SG83 106 80 06C 0.04 39 35
SG83 106 80 06H -0.23 37 35
SG88 106 80 07C 0.11 49 56 1.56
5G88 106 80 07H -0.25 56 60 1.68
5688 106 82 O1H -0.37 24 22
SG88 106 82 02H 0 20 16
SG88 106 82 03C 0 21 16
$G88 106 82 03H 0 24 20
SG88 106 82 - 04C 0 27 28
SG88 106 82 04H 0 27 17
SG83 106 82 05C . 0 30 23
$G88 106 82 05H 0 32 25
5G88 106 - 82 06C 0 40 a1 1.39
5G88 106 82 06H 0 43 37
5G88 106 82 07C 0 52 56 1.47
SG88 106 82 07H 0 54 46 1.52
SG88 106 84 O1H -0.45 17
SG88 106 84 03H 0 29 20
SG88 106 84 04C -0.62 27 27
5G88 106 84 04H -0.07 27 22
5G88 106 84 05C -0.06 28 21
5G88 106 84 O5H -0.17 23 18
5G88 106 84 06C 0 39 38 1.33
5G88 106 84 06H 0 45 35
/SG88 106 84 07¢C 0 52 48 1.34
5G88 106 84 O7H 0 58 53 1.8
5688 106 86 03H 0.43 12
5G88 106 86 04H -0.63 16
SG88 106 86 05C 0 17
5G88 106 86 05H 0 21 13
$G88 106 86 06C 0 21 20
$G88 106 86 06H 0 33 26
5G88 106 86 07C 0.04 20 22
SG88 106 86 O7H 0 41 37 1.4
$G88 106 88 04C -0.55 11
SG88 106 88 05C -0.59 16




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 106 88 O5H -0.63 S
5G88 106 88 06C 0 16
SG88 106 88 06H -0.15 17
5G88 106 88 07C 0 13 14
5G88 106 88 07H -0.18 24 17
. 5GBS 106 80 04H -0.46 10
5G88 106 90 O5H -0.55 9
5G88 106 90 06H -0.61 15
5G88 106 90 07C -0.13 19 19
S5G88 106 90 07H -0.62 15 10
SG88 106 92 06H -0.63 16
SG88 106 102 06H -0.2 S
SGB8 107 - 75 04C -0.63 16
SG88 107 75 04H 0 19
SGB88 107 75 05C 0 21 21
5G88 107 75 05H 0 22 21
SG88 107 75 06C 0 28 26
5G88 107 75 06H 0 32 25
5G88 107 75 07¢C 0 41 44 1.26
5G88 107 75 07H 0 44 41 1.61
SG88 107 77 02H 0.13 14 9
SG88 107 77 03C 0.13 17 20
5G88 107 77 03H 0.08 21 20
5G88 107 77 04C 0 22 26
SGBY 107 77 04H -0.13 23 23
5G838 107 77 05C 0 26 23
SG&8 107 77 OSH -0.13 31 24
SGB8 107 77 06C 0.02 32 27
SGBY 107 77 06H -0.36 38 30
5G88 107 77 07¢ 0.17 53 58 1.99
5G88 107 77 07H -0.19 44 34
SG88 107 79 01H 0.13 21 21
5SG88 107 79 02H -0.13 11 12
SG88 107 79 03C 0 22 22
5G88 107 79 03H 0.11 17 16
SG88 107 79 04C 0 15 15
5G838 107 79 04H -0.11 27 25
5G88 107 79 05C 0 26 28
5G88 107 79 O5H -0.17 27 22
5G88 107 78 06C 0 31 24
SG88 107 79 06H -0.13 44 41 1.38
SG88 107 79 07C 0 52 53 1.67
5G88 107 79 O7H -0.42 61 58 1.47
SG88 107 81 01H -0.48 12
SG88 107 81 03C -0.62 16

2\



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
5G88 107 81 03H 0 23 21
5G88 107 81 04C -0.6 19
5G88 107 81 04H 0 22 25
5G88 107 81 05C 0 21 20
5G88 107 81 05H 0 30 33
SG88 107 81 - 06C 0 28 27
5G88 107 81 06H 0 37 39 1.35
SG38 107 81 07C 0 - 44 40 1.38
SG88 107 81 07H 0 50 35
5G88 107 33 02H 0.04 12
SG88 107 83 03H 0.02 14
SG88 107 83 04C -0.15 14
5G88 107 83 04H -0.04 13
5G88 107 83 05C -0.04 24 31
5G88 107 83 O5H -0.02 25 26
5G88 107 83 06C -0.13 26 25
SG88 107 83 06H -0.11 32 33
5G88 107 83 07/C 0 46 45 1.11
5G88 107 83 07H -0.02 37 39 1.58
5G88 107 85 01H -0.48 8
SG88 107 85 02H 0.42 12
5G88 107 85 03H -0.56 15
5G88 107 85 04C -0.5 13
5G88 107 85 04H -0.63 15
5G88 107 85 05C -0.51 20 25
5G88 107 85 05H 0 24 19
5G88 107 85 06C 0 28 30
SG88 107 85 06H 0 33 33
SG88 107 85 07C 0 43 42 1.37
5G88 107 85 07H 0 47 44 1.27
5G88 107 87 04H -0.46 12
SG88 107 87 05C -0.48 12
5G88 107 87 05H -0.15 9
5G88 107 87 06H -0.23 20 17.
SG88 107 87 O07H -0.11 20 20
5G88 107 89 07H -0.57 11 9
5G88 108 74 06H -0.68 11
SG88 108 74 07H -0.66 11 7
5G88 108 76 04C 0 13 17
SG88 108 76 04H -0.68 20 21
SG88 108 76 05C 0 26 22
5G88 108 76 0O5H -0.19 31 30
5G88 108 76 06C 0 31 27
5G88 108 76 06H -0.04 30 26
5G88 108 76 07C -0.15 48 54 1.35




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length {in)
5G88 108 76 07H -0.17 62 69 1.67
5G88 108 78 02H 0.19 11 - 11
5G88 108 78 03C 0.06 19 19
5G88 108 78 03H -0.06 18 16
5G88 108 78 04C 0 26 27
5G88 108 78 04H -0.04 27 23
5G838 108 78 05C . 0 31 28
5G88 108 78 05H -0.08 24 20
SG88 108 78 06C 0 36 32
5G88 108 78 06H -0.13 44 40 133
5G88 108 78 07¢C 0 54 59 172
5G88 108 78 07H -0.13 59 67 1.6
5G88 108 80 O1H -0.02 15 17
SG88 108 30 02C 0 12 12
SG88 108 80 02H 0.17 11 11
S5G88 108 80 03C 0 20 18
SG88 108 80 03H 0.11 18 21
5G88 108 80 04C 0.19 10 12
SG88 108 80 04H 0.21 27 24
5G88 108 80 05C 0 30 25
5G88 108 80 05H -0.21 32 31
SG83 108 80 06C 0 39 37
5G88 108 80 06H -0.4 42 41 1.42
S5G88 108 80 07¢C 0.04 49 55 1.46
5G88 108 80 07H -0.32 53 56 1.47
SG88 108 82 O1H 0 15
5G88 108 82 02H 0 16
SG88 108 82 03C -0.06 16
S5G88 108 82 03H 0 18
SG88 108 82 04C -0.08 16
SG88 108 82 04H 0 29 30
5G88 108 82 05C -0.04 29 26
5G88 108 82 05H 0 29 22
SG88 108 82 06C -0.09 36 33
SG88 108 82 06H 0 45 40 1.38
5G88 108 82 07C 0 57 56 1.58
5G88 108 82 O7H 0 60 55 141
5G88 108 84 03C -0.06 11
SG88 108 84 03H 0 16
SG88 108 84 04C -0.11 12
SG88 108 84 04H 0 21 21
SG88 108 84 05C -0.08 20 24
5G88 108 84 O5H 0 22 17
5G88 108 84 06C -0.13 30 32
5G88 108 84 06H -0.15 37 36




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

5G ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (in)

5G88 108 84 07C -0.09 35 38 1.43
SG88 108 84 07H 0 46 39 1.27
SG88 108 86 04H -0.57 11

SG88 108 86 0sC -0.11 10

5G88 108 86 05H -0.53 8

5G88 108 86 a6H 0 158

5G88 108 86 07¢C -0.49 7

SG83 108 86 07H -0.59 13 14

SG88 109 73 06H -0.7 9

5G88 109 75 04C -0.5 11

5G88 109 75 04H 0 18

5G88 109 75 05C 0 20 22

SG88 109 75 05H 0 19

SG88 109 75 06C 0 26 25

5G88 109 75 06H 0 31 32

5G88 109 75 07C -0.26 37 37

SG83 109 75 07H 0 43 43 1.4
5G88 109 77 02H -0.06 17 13

SG88 109 77 03C 0 22 22

SG88 109 77 03H 0.11 19 19

SG88 109 77 04C 0 12 16

5G88 109 77 04H 0.04 30 31

SG88 109 77 + 05C 0 32 27

SG88 109 77 O5H -0.11 31 26

SG&8 109 77 06C 0 37 29

SG88 109 77 06H -0.53 41 34

5G88 105 77 07C 0 43 47 1.63
SG88 109 77 07H -0.21 50 59 1.53
5G88 109 79 01H 0.06 14 14

SG88 109 79 03C -0.31 26 20

5G88 109 79 03H 0.02 17 17

5G88 109 79 04C -0.04 20 22

SG88 108 79 04H 0.02 31 32

SG88 109 79 05C -0.04 32 26

SG88 109 79 0OSH -0.15 29 26

SG88 109 79 06C -0.1 35 26

SG88 109 79 06H -0.15 40 32

5G88 109 79 07C 0.19 53 53 1.57
SG88 109 79 O7H -0.19 53 49 1.64
5G88 109 81 01H -0.41 15

SG88 109 81 02H 0.52 14

5G88 109 81 03C 0 21 18

SG88 109 81 03H g 22 19

SG88 109 81 04C -0.63 20 21

SG88 109 81 04H 0 28 25




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW coL ELEV INCH’ Bobbin %TW +Point™ %TW +Point™ Length (In)
5688 109 81 05C 0 32 26

SG88 109 81 05H 0 26 25

$G88 109 81 06C 0 39 33

SG88 109 81 06H 0 43 39 1.26
5G88 109 81 07C 0 54 54 1.41
SG88 109 81 07H 0 64 60 1.58
SG88 109 83’ 02H 0.48 12

SG88 109 83 04¢ 0 13 -

SG88 109 83 04H 0 20 18

SG88 109 83 05C 0 29 25

5G88 109 83 O5H 0.43 24 21

SG88 109 83 06C 0 27 26

$G88 109 83 06H 0 33 24

SG88 109 83 07¢C 0 47 49 1.31
5688 109 83 07H 0 39 29

SG88 109 85 05C -0.55. 10

SG88 109 85 06H 0.22 17

SG88 109 85 07H -0.64 23 17

5G88 110 74 06H 0 15

SG88 110 74 07¢C 0 11 12

SG88 110 74 07H 0 14 12

SG88 110 76 03C -0.59 15

SG88 110 76 03H -0.11 19

SG88 110 76 04C -0.15 18

5G88 110 76 04H 0 23 17

5G88 110 76 05C -0.15 23 22

5G88 110 76 O5H 0 31 24

'5G88 110 76 06C 0 35 26

5G88 110 76 06H -0.2 39 37

SG88 110 76 07C 0 46 46 1.49
SG88 110 76 07H 0 41 33

5G88 110 78 02H 0.17 14 15

SG88 110 78 03C -0.04 15 16

SG88 110 78 03H -0.15 16 15

SG88 110 78 oac -0.15 20 23

SG88 110 78 04H 0.24 21 21

SG88 110 78 05C 0.02 27 23

SG88 110 78 05H -0.07 29 28

SG88 110 78 06C -0.1 33 28

SG88 110 78 06H 0.17 35 30

5G88 110 78 07C -0.21 46 45 1.56
5G88 110 78 07H -0.11 43 40 1.52
SG88 110 80 03C -0.61 18

5G88 110 80 03H 0 16

SG8S - 110 80 04C -0.61 14




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

5G ROW COL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG88 110 80 04H 0 29 25

SG838 110 80 05C 0 25 26

5G88 110 80 0O5H 0] 27 24

5G88 110 80 06C 0 36 30

SG88 110 80 06H 0 40 36

5G88 110 80 07C 0 46 48 1.4
SG88 110 80 Q7H 0 54 50 1.54
SG88 110 82 02H 0.5 14

5G88 110 82 03C -0.66 14

SG88 110 82 03H 0.3 20 16

5688 110 82 04C 0 18

SGBB 110 82 04H -0.54 30 28

5G88 110 82 05C 0 28 28

5G88 110 82 O5H 0 30 23

5G88 110 82 06C 0 28 24

SG88 110 82 06H 0 38 30

5G88 110 82 07C 0 50 49 141
5G88 110 82 07H 0 40 32

5G88 110 84 04C -0.59 12

SG88 110 84 04H -0.56 13

SG88 110 84 05C -0.48 10

5G88 110 84 O5H 0 13

SG88 110 84 06H -0.2 26 19

5G838 110 84 07H -0.04 29 23

5G88 111 73 06H -0.65 9

5GB8 111 75 04C -0.59 11

SG88 111 75 04H -0.15 12

SG88 111 75 05C 0 15

5SG88 111 75 05H 0 18

5G88 111 75 06C 0 20 18

SG88 111 75 06H 0 26 24

5G88 111 75 07C 0 34 30

SG88 111 75 07H 0 35 32

5G83 111 77 04C -0.64 12

5G88 111 77 04H -0.61 18

5G88 111 77 05C -0.68 16

SG88 111 77 05H -0.19 22 21

5G838 111 77 06C 0 23 24

5G88 111 77 06H -0.06 35 37

5G88 111 77 07C 0 33 33

SG88 111 77 07H 0 43 42 1.43
5G88 111 79 02C 0.43 11

SG88 111 79 02H 0.46 12

S5G88 111 79 03C 0.35 12

SG88 111 79 03H 0.48 10




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)

SG88 111 79 04C -0.62 15

SG88 111 79 04H 0 18

5G88 111 79 05C 0 24 20

5G88 111 79 05H 0 24 26

SG88 111 79 06C 0 25 23

SG88 111 79 06H 0 35 34

SG88 111 79 07¢ 0 41 36

SG88 111 79 O7H 0 42 32

5G88 111 81 03C -0.62 16

SG88 111 81 03H 0 15

SG88 111 81 04C -0.62 12

SG88 111 81 04H 0 17

SGS8 111 81 05C 0 26 24

SG88 111 81 0SH 0 23 23

5G88 111 81 06C 0 33 30

5G88 111 81 06H 0 46 45 1.29
SG88 111 81 07¢C 0 52 50 1.63
5G88 111 81 07H 0 56 53 1.42
SG88 111 83 02H 0 12

SG88 111 83 03C 0 7

SGR8 111 83 03H -0.02 14

SG38 111 83 04C -0.1 12

5G88 111 83 04H -0.02 14

SG88 111 83 05C -0.06 22 27

SG88 111 83 05H -0.06 19

SG&8 111 83 06C -0.11 30 28

SG88 111 83 06H -0.19 34 35 1.35
5G88 111 83 07C -0.11 37 39 1.47
5G88 111 83 O7H 0 46 47 1.44
5G88 111 89 07H -0.65 9 6

SG88 112 74 06H -0.72 13

SG88 112 74 07¢ 0 12 14

SG88 112 74 07H 0 18 10

5G88 112 76 04H -0.63 12

SG88 112 76 05C -0.66 14

SG88 112 76 OSH 0.45 11

5688 112 76 06C -0.11 14

5G88 112 76 06H -0.13 25 25

SG&8 112 76 07C -0.15 24 20

5G88 112 76 O7H -0.74 21 17

5G88 112 78 04C -0.59 13

SG88 112 78 04H -0.58 17

SG88 112 78 05C -0.54 13

SG88 112 78 05H 0 23 20

SG88 112 78 06C 0 18
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SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SG88 112 78 06H - -0.22 33 27
SG33 112 78 D7H -0.07 38 34
SG88 112 80 02H 0.42 14
5G88 112 80 03C -0.65 12
SG88 112 80 03H 0.48 12
5G88 112 80 04C 0 16
SG8&8 112 80 04H -0.61 16
SG88 112 80 05C 0 26 27
SG88 112 80 O5H -0.63 11
5G88 112 80 06C 0 30 29
SG88 112 80 06H 0 35 35
SG88 112 80 07C 0 48 48 1.21
5G88 112 80 O7H 0 54 52 1.47
5G88 112 82 03H 0.04 12
5G88 112 82 04c -0.74 12
5G88 112 82 04H -0.59 16
SG88 112 82 05C -0.65 16
5G88 112 82 O5H 0 18
5G88 112 82 06C 0.36 11
5G88 112 82 06H -0.21 30 29
SG88 112 82 07C 0 16 18
SG88 112 82 07H 0 42 40 1.44
5G88 | 112 84 07H 0.02 10 7
SG88 113 39 04H -0.57 8
SG88 113 75 06C 0 11
5G88 113 75 06H -0.02 10
5G88 113 75 07C (4 15 16
5G88 113 75 Q7H -0.15 14 11
S5G88 113 77 O7H -0.7 22 17
5G28 113 79 02H 0.5 10
5G88 113 79 03C -0.59 12
5G88 113 79 03H 0.43 12
SG88 113 79 04C -0.63 14
SG88 113 79 04H -0.61 20 20
SG88 113 79 05C 0 16
SG88 113 79 O5H 0 18
SG83 113 75 06C 0 27 22
5G88 113 79 06H 0 35 27
5G88 113 79 07C 0 37 35
SG88 113 79 07H 0 38 32 .,
5G88 113 81 03C -0.57 11
5G88 113 81 03H 0 16
SG88 113 81 04C -0.61 14
SG88 113 81 04H -0.09 17
5$G88 113 81 05C -0.63 17




SONGS-3 List of TSP Wear Indications {PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In)
SGB8 113 81 05H 0 23 21
SG88 113 81 06C 0 26 23
SG88 113 81 06H 0 37 34
5G88 113 81 07C 0 37 33
5G88 113 81 07H 0 40 35
SG88 113 83 06H -0.09 24 19
5G88 113 83 O7H -0.73 32 30
SG88 114 74 O7H -0.68 8 5
SG88 114 76 07C -0.15 15 11
SG88 114 76 07H -0.73 20 13
SG88 114 78 05H 0.45 10
SG88 114 78 06C 0.34 10
SG88 114 78 06H 0 23 21
SG88 114 78 07C -0.58 16 21
SG88 114 78 O7H -0.74 30 24
SG88 114 80 03H 0.48 15
SG88 114 80 04C 0 16
SG88 114 80 04H -0.6 19
5G88 114 80 05C 0 20 23
SGBR 114 80 OSH 0 27 22
5G88 114 80 06C 0 28 22
5G88 114 80 06H 0] 40 39 0.94
5G83 114 80 07¢C 0 35 33
SG838 114 80 07H 0 40 29
SG88 115 75 O7H -0.73 14 9
SG88 115 77 07H -0.76 9 5
SG88 115 79 03H -0.58 13
SG88 115 79 04C 0.47 12
SG88 115 79 04H 0 18
SG88 115 79 05C 0 14
SG88 115 79 05H 0] 22 18
SG88 115 79 06C 0 23 23
5G88 115 79 O6H 0 33 31
5G838 115 79 07C 0 37 39 1.39
$G338 115 79 07H 0 32 34
SG88 115 81 O7H -0.72 8
SG83 116 76 07H -0.68 20 21
SG88 116 78 O3H 0 14
SG88 116 78 04H 0.39 11
5G88 116 78 05C 0.44 13
SG88 116 78 0SH -0.13 16
SG88 1i6 78 06C 0 21 19
SG88 116 78 06H -0.13 36 32
5G88 116 78 07C 0 19 17
SG88 116 78 07H 0 53 50 1.25




SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW CcoL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (In}
SG88 116 80 05H 0.4 10

5G88 116 80 06C 0.41 8

SG88 116 80 06H 0 17

SG88 116 80 07¢C 0.41 8 13

5G88 116 80 07H -0.77 22 23

SG88 116 82 O7H -0.77 9 6

SG838 116 a8 07H -0.63 13

SG88 117 77 05C -0.66 10

SG88 117 77 O5H 0 13

SG88 117 77 O6H 0 17

SG88 117 77 07C -0.61 14 13

5G88 117 77 07H -0.7 30 23

5G88 117 79 02H 0 12

5G88 117 79 03H 0 17

5G88 117 79 - 04C 0 15

SG88 117 79 04H 0 15

SG88 117 79 05C -0.11 12

SG88 117 79 OSH 0 28 24

SG88 117 79 06C 0 33 26

SG88 117 79 0O6H 0 39 33

SG88 117 79 07C 0 47 41 1.46
5G88 117 79 O7H 0 52 49 15
5G88 117 123 0O5H -0.59 13

S5G88 118 76 0O7H -0.68 14 11

5G88 118 78 04C -0.6 11

5G88 - 118 78 04H -0.61 13

5G88 118 78 05H -0.65 20 19

5688 118 78 06C 0.39 15 '

SG88 118 78 O6H -0.02 27 21

5G88 118 78 O7H 0 35 37

SG88 118 82 O5H 0 10

SG88 118 82 06H 0.42 11

S5G88 119 77 03H -0.58 16

SG88 119 77 04H -0.58 20 24

5G88 119 77 05C -0.63 18

5G88 119 77 05H 0.04 12

5G88 119 77 06C -0.13 13

SG88 119 77 06H -0.04 34 39

SG8&8 119 77 07C 0 43 40 1.61
SGE8 119 77 07H 0 44 40 1.43
SG88 119 79 04H -0.63 14

SG88 119 79 05C 0 10

SG88 118 79 0O5H 0 16

SG88 119 79 06C 0.32 12

SG88 119 79 06H 0 32 30
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SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW coL ELEV INCH Bobbin %TW +Point™ %TW +Point™ Length (in)
SG88 119 79 g7cC 0 36 39 1.34
SG88 119 79 07H 0 50 50 1.5
SG88 119 85 05H 0 10
SG88 119 85 06H -0.02 11
5G88 120 76 07H -0.7 12 7
$G88 120 78 03C -0.15 9
5G88 120 78 03H 0.46 13
5G88 120 78 04C -0.04 10
SG88 120 78 04H -0.63 24 23
5G88 120 78 05C -0.15 16
SG88 120 78 OSH -0.61 18
5G88 120 78 06C -0.08 16
SG88 120 78 06H -0.11 35 39 1.44
5G88 120 78 07C -0.09 34 32

- 5G88 120 78 07H 0] 47 50 1.69
SG88 120 80 07H -0.77 12
SG88 121 77 04H -0.76 15
SG88 121 77 0O5H -0.7 10
SG88 121 77 06H -0.13 23 20
SG88 121 77 07C -0.54 20 18
5G88 121 77 07H -0.79 19 13
SGB8 121 79 04H -0.72 10
5G88 121 79 0O5SH -0.74 12
SG88 121 79 06H -0.17 23 21
5G88 121 79 07H -0.74 34 34
5G88 122 78 07H -0.78 6
5G88 123 73 06H -0.74 11
5G88 124 76 07H -0.77 11 6
SG88 125 83 06H 0.35 9
SG88 128 104 05H -0.69 7
SG88 130 100 06H -0.71 10
5G88 132 80 07H -0.85 8
SG88 132 122 03H -0.58 7
SG88 133 83 06H -0.76 12
5G88 135 79 06H -0.83 11
5G88 136 102 06H -0.65 10
SG88 138 70 Q6H -0.7 12
SGR8 140 84 - Q7H -0.74 9




SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW  Elev Inch1  Category

SG89| 99 89 |(TWD 0 07H -0.96 TSP Wear
SG89f 99 89 |TwD 5 07H -0.93 TSP Wear
SG89| 99 89 |TWD 9 o7H -0.9 TSP Wear
SG89| 99 89 (1 TWD 7 07H -0.87 TSP Wear
SG8%| 99 89 | TWD 28 07H -0.85 TSP Wear
SG89| 99 89 |TWD 52 07H -0.82 TSP Wear
SG89| 99 89 |TWD 50 07H -0.8 TSP Wear
SG89| 99 89 [TWD 61 07H -0.77 TSP Wear
SG8g9| 99 89 | TWD 65 07H -0.74 TSP Wear
SG8g| 99 89 | TWD 69 07H -0.72 TSP Wear
SG89| 99 89 [ TWD 69 .| O7H -0.69 TSP Wear
SG89f 99 89 |TwD 71 07H -0.66 TSP Wear
SG89| 99 89 |TWD 71 07H -0.64 TSP Wear
SG8g| 99 89 |TWD 72 07H -0.61 TSP Wear
sSG8g| 99 89 | TWD 69 07H -0.58 TSP Wear
85G89| 99 89 | TWD 56 07H -0.56 TSP Wear
SG89| 99 89 |TWD 49 07H -0.53 TSP Wear
5G89| 99 89 |TWD 49 07H -0.51 TSP Wear
SG89| 99 89 |TWD 61 O7H -0.48 TSP Wear
SG8el 99 89 |[TWD 53 07H -0.45 TSP Wear
SGB9| 99 89 |TWD 45 O7H -0.43 TSP Wear
SGgg| 99 89 |TWD 40 07H -0.4 TSP Wear
SG89| 99 89 | TWD 34 07H -0.37 TSP Wear
SG89} 99 89 JTWD 34 07H -0.35 TSP Wear
SG88| 99 89 |TWD 30 o7H -0.32 TSP Wear
SG89 99 89 | TWD 28 07H -0.29 TSP Wear
5G89| 99 89 |[TWD 27 07H -0.27 - TSP Wear
SG82| 99 89 {TWD 27 07H -0.24 TSP Wear
SG89| 99 89 [TWD 29 07H -0.22 TSP Wear
SGBo| 99 89 |[TWD 28 07H -0.19 TSP Wear
SG8g| 99 89 | TWD 30 07H -0.16 TSP Wear
SG89| 99 89 |[TWD 31 07H -0.14 TSP Wear
S5G89f 99 89 |TWD 31 07H -0.11 TSP Wear
SG8g| 99 89 |TWD 26 07H -0.09 TSP Wear
SG89| 99 89 |TWD 29 07H -0.06 TSP Wear
SG8g| 99 89 |TWD 29 o7H -0.03 TSP Wear
S5G89{ 99 89 | TWD 33 07H -0.01 TSP Wear
SG8g| 99 89 | TWD 30 07H 0.02 TSP Wear
sSGse| 99 89 |TWD 29 07H 0.04 TSP-Wear
SG89| 99 89 |TWD 29 07H 0.07 TSP Wear
SG89| 99 89 [ TWD 36 o7H 0.1 TSP Wear
SG89| 99 89 | TWD 48 07H 0.13 TSP Wear
5G89| 99 89 |(TWD 51 07H 0.16 TSP Wear
5G89; 99 83 | TWD 50 - O7H 0.18 TSP Wear




SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev  Inchi Category

SG8g| 99 89 |TWD 45 o7H 0.2 TSP Wear
SG89| 99 89 | TWD 51 07H 0.23 TSP Wear
SG89l 99 89 |TWD 54 07H 0.26 TSP Wear
SGg9| 99 89 [TWD 61 07H 0.28 TSP Wear
SG89| 99 89 |TWD 63 07H 0.31 TSP Wear
SG89| 99 89 |TWD 62 07H 0.33 TSP Wear
SG89| 99 89 | TWD 61 07H 0.36 TSP Wear
SG89| 99 89 | TWD 59 07H 0.39 TSP Wear
SG8g| 99 89 [(TWD 42 07H 0.42 TSP Wear
SG89| 99 89 |TWD,| 32 o7H 0.44 TSP Wear
SG89| 99 89 [TWD 47 07H 0.47 TSP Wear
SG89| 99 89 | TWD 56 07H 0.49 TSP Wear
SG89| 99 89 |TWD 48 07H 0.52 TSP Wear
5G89| 99 89 |TWD 33 07H 0.54 TSP Wear
SG89| 99 89 |TWD 9 07H 0.57 TSP Wear
SG89| 99 89 |TWD 8 o7H 0.59 TSP Wear
SGeg| 99 82 |TWD 11 07H 0.62 TSP Wear
SG89! 99 89 | TWD 8 07H 0.65 TSP Wear
SGB9| 99 89 [TWD 8 07H 0.67 TSP Wear
SG89| 99 89 |TWD 8 07H 0.7 TSP Wear
SG89| 99 89 |TWD 5 07H 0.73 TSP Wear
SG89| 99 89 (TWD| 6 07H 0.75 TSP Wear
SG89| 99 89 |(TWD 0 o7H 0.78 TSP Wear

=0



(b)(4)




260

#

5
&
-

e
]
m

8

























R







Frums @& ]

To1 fecne, Natasha: Carson, Louls; O"Donnedl, John
c: (b)(6)

Subject: L=his Week at SONGS

Data: Tuesday, Febryary 14, 2012 9:56:33 AM
Inspectors,

FY|, here Is 2 ovarview of this weeks activities.

fOutage  HWith about three weeks remaining in the U2 RVI1 Replacement Outuge, many projects and other
|| Directorsilwork scopes are beginning to compete for the honor of being Outage Critical Path. This is as it should
{[Message |lbe as we begin (inal rcassenbly of the plant. As we move Wwwards “breakers closed” we need to keep
lour focus on all of the many pareliel paths ta core reload and plant siartup. From a high level (hisis
not complicated, so here are a few key areas impurtant to our success in exiting this important

ONGS refueling outage:

o (i1 the U2 RWST, we need to complete the ECCS schedule 10 piping replacement work. We also
need sources of fill water, so QPS hos developed an integrated water management und movement plan
0 do 50.

To vestore U2 Train 13 operability, we nced 1o complete the EDG modificafions and testing. We also
need to complele Instullation of the Train B CCW HX, and restore Train B SWC.

ITo relond the U2 reactor core, we need to complete the RRVE activitics nocessary 1o allow us to
move it 1o the normal Head Stand, which will then allow us to remove the reaclor cavity decking.
Deck removal allows us 1o then complete the ICT cutup activities and remove the [CIS to the SFD. In
parulie] wilh ail of those activities, we need 10 complels the repairs to the U2 1088 and EO89 S/Gs,
release the major primary plant WAR known as PPD01, Gll the RCS aud then resnove the Temporary
Reactor | fead.

For Unit 3, we continuc Eddy Current inspections and date analysis of the U3 Stcam Generators. This
| infornation will be used (o develop » repair plan just as we done for Unlt 2, and to then move
forward with repairs.

1t’s cridcslly importunt as we complete all of the work desceibed abave, that we also complete the
administrative requirements we often refer to as “paper clusure™. You've all heurd the saying “the
work isn't done untif the paperwork's complicte.” That’s particularly true for nukes like all of us on
the SONGS tcum. As Gield work end post work tesling complctes, make sure ECPs ure carutully
walkcd down, schedules updated and work orders confirmed and closed out in accordance with our
rocedures, It's not tou carly to be looking at Mode 6, S ond 4 restraints to ensure we are not
performing edministrutive lesks on Critical Pathl

e weather forecast includes the potential for incl wculhu.r h h Wednesday, so keep your
eyes on path, hold onlo stairway handeails, and ook out for each other!

L

Let’s have a Safe AND Productive Tuesday!
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Greene, Natasha

From:
Sent:
To:
Subject:

Next Shift
Gonls

OQOutage
Director's
Message

RS

Wednesday, February 15, 2012 5:54 AM
Carson, Louis; Greene, Natasha; O'Donnell, John
Wednesday at San Onofre

Hait2

. Plug and stabilize 2E088 and 2R089 S/G mbas

. Continue assembly of the Simplificd Head A bly (SHA) comp

L4 Begin removal of Reactor Cavity Decking-Forecast today a1 15:00 |

Unit3 | i

. Contioue SG U-Tube Eddy Current Inspections

. Preparations for $/G 3E088 Secondary Side lnspections- manways have been rentoved.

In the last Director’s update we pointed nut that U2 will have priority over U3 for piant startup based upon the scope
of /G Eddy Curent ibspections and data analysis necessary to develop the repair and plant startup pluns which will
drive the safe and methudical 1ecovery of U3 over Lhe next scveral woeks.

We also pointed out that having both SONGS units shutdown creates an extra {but manageable) challenge for the first
of the two plants to be hrought back on line. Normally, with one unit at power we have a sousce of steam for the unit
we are starting up. With both units shutdown we don’t have the stcam necessary Lo pressurize the Unit 2 Aux Steam
Systern and use it to establish turbine gland scals and draw s main condenser vacuum, Without vacuum the Main and
Foed Pump Turbines can’t be run, and the Condensate and Fecdwaler systems cannot ba s vasily cleaned up to aflow
feeding the Steam Gencrators.

Is there a way to safcly startup Unit 2 without Aux Steam in service? Absolutely! We will use RCPs to heat up the
RCS while maimaining the MSIVs closed, then startup the U2 Reactor Plant. With the Reactor in operation as a heat
source, we will then bring steam into the Turbine Plant slowly heating it up and pressurizing all of the secondary plant
steam piping. This will allow gecting us lo the point in the plant startup sequence described above. Why this
discussion? ‘The added activities described above take schedule time, and that's what's driven “breakers closed” out a
bit from the original March 4 date,

What we want 1o make very clear to the SONGS Outage Team is that this delay does NO'T reflect negatively on vur
oulage performante. In magy if not most areas of outage execution to-date this remains one of the best outlages we
have executed. Of course wo aren’t quite donc, so let’s keep focused on the finish line unti] we cross il.

Most importanly, we have responded to the challenges we've encountered to date in both unit outages as great nukes
do: We’vc gathered and analyzed the facts surrounding issues, analyzed all of options for resolution, and picked the
option that allowed us to progress the qutages in ways that relentlessly put nuclear and personnel safety first, but also
in ways that demonstrated that safety and production go hand in hand. We will continue tc manage issues until botb
units are safely back where they are best suited to be: on-line safely generating elcctricel power.

There's more wet weather in the forecast...Be carcful and watch out for each other!! Remember the Einployee Led
Safety Team’s recent campaign: “Don’t Fsll Dawat™

Let’s have a Safe AND Productive Wednesday!

D//@
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Subject: Fw: IMPORTANT STATION UPDATE
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Feom: Site VP and Staton Managen Broadcast)
Tor

Qate: (02152012 05:05 PM
Subject IMPORTANT STATION UPDATE
Sanl by: NETWORK SECURITY-SONGS

SONGS Team:

As you know, we have been systernatically working our way through additional Steam Generator
inspections and repairs as part of Umit 2 outage scope, and on Unit 3 following the shutdown or Jan.
31, due 10 a small leak. !n previous communicalions, | informed you that our actions to shutdown Unit
3 were conservative and appropriate based on the leak; and that we are using a methodical approach
to ensure we understand why this happened and how we can prevent recurrence. We will cantinue to
adhere o our Nuclear Safety Culture Princlple of "Decision Making Reflects Safety First,” as our on-site
engineering staff and supporting team works with vendars and other experts on our Staam Genera‘ors.

I do need to share with you where we are in our understanding of the issues, our Steam Generator
Inspections, and how this factors into the schedules for both units. On Unit 2 we have completed

Steam Generator primary side inspections, and tonight will be looking Into the secondary side of Steam -

Generator E089 to perforrn some confinnaltory checks on the supporl structure for the Steam Generator
tubes. In working with Industry experts and following industry guidance issued through the Electric
Pawar Research Institute (EPRI), we have systematically followed a process to plug and in some cases
reinforce @ small number of tubes. This was done to ensure that the Steam Generators will be fully
capable of safely performing their design function when we return Unit 2 to full power. As we work
through the remainder of our major outage windows on Unit 2 to compleia the Reactor Vessel Head
Replacement project, restore our Emergency Core Cooling Systern (ECCS) piping lo service, and close
out the “B" train window, it is important to focus on safety and to follow the schedule. | know we can
do that.

Due to the tube leak, we are ¢conducting.inspections on 100 percant of the tubes on Unit 3. These
Steam Generators will likely require more extensive inspections, and we are working through a very
comprehensive plan to ensure we fully understand what caused the tube leak and put In piace the
proper repairs. For the inspection plan, this will result \n using saveral methods for testing the Staam
Generator tubes. You have probably heard the term “eddy current testing,” which is the method we
use to detect tubing flaws. For our inspections on Unit 3, we will use a very precise system of eddy
current probes in the Steam Generator tubes to fully quantify their integnity. After wa collect all of the
data, we'll follow a systematic process. engage the right expers, and apply EPRI guidance to ensure
the Steam Generalors are safely restored to their full design function. Based on this, the Unit 3 forced
outage schedule will continue into the month of March, with our inspections targeted to be completed
by the end of February. | cannot emphasize enough fo you that we will ensure we follow proven
industry practices to restore the Unit 3 Steam Generators. We cannot, and will not, take any chances

]
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with this.

| need your support as we work through the remainder of the refueling outage on Unit 2 and properly
restore our Steam Geoerators {o service on Unit 3. | realize this can be distracting to you, ard you will
want mora information as we move forward. | also want you to understand that the leadership team at
SONGS is committed to provide you the right information at the right time, ana answer any questions
you may have.

Most importantly, fet's cantinus to work safely by looking out for ourseives and each other, follow our
schedules, and make appropriate conservative decisions as we progress through these outages. I'm
proud to be part of this team.

Thanks

(b)(8)




Feam: Werner, Grpg

To! Murehy Emmest; Kanwoskl, Kenoeth; Aochoocdio, [saxc: Melfi, Jim

Ce: iennedy, Kriss; Sruett Troy; Blount, Tom: Yegel Anton: Warplck, Gred; Rexoosn, Joha! Sifre, Wavne
Subjact: PN: SONGS U2/ Steam Gencrator Status Reports

Date: Tirsday, February 15, 2012 2:55:00 PM

Attachments: ;!

Lnj} 2 Steam Generakor NRC Stalus Report 02-16-2042.pdf

[a{l
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From
Sent: Thursday, February 16, 2012 9:47 AM -
To: Weme ed: Lantz, Ryan: Hall, Randy; Kulesa, Gloria
Cedb)6) |
Subject: SONGS U2/3 Steam Generator Status Reparts
(b)(6)
From ¢ for 0800 Conferencs Call,
(b)(6) -
S% Please ider the envir befora printing this email
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SONGS Unit 3
Steam Generator Inspection and Eddy Current Testing
February 16, 2012

Status

Steam Generator 3E088 Secondary Side Leakage Test:

Completed 2/10/12 '
One leaking tube at approximately R106 C78, confirmed by eddy current
Leak location in U-bend and is located 2” above 4" AVB on hot leg side
Leakage rate approximately 0,001 gpm at 80 psi

Bobbin ECT
- Steam Generator3E088: Complete on 8590/9727 tubes (88%)
- Steam Generator 3E089:. Complete on 7968/9727 tubes (82%)
- Qverall: Complete on 16558/19454 tubes {85%)

" - Scope — 100% full-length bobbin followed by rotating probe as determined by bobbin results

Rotating Prabe (speclal Interest)
- Following completion of bobbin ECT
- Forecast to begin 2/16

In-situ Testing
- Leaking tube and any other indications required by EPRI guidelines
- Schedule following completion of eddy current testing

Findings to Date (as of 2/15/12)

Freespan Indications
- Leakis located near center of a 20" axially orlented freespan indication
- = Similar indications found in adjacent tubes
- Consistent with tube to tube wear
- ™~ 300 tubes with similar Indications (present in both $G's)
- Reanalyzed ~ 1000 tubes in each Unit 2 SG for this-mechanism; no indications found, the tubes
were selected to bound the same region as the freespan indications in Unit-3

Wear at Support Structures - Tube Support Plates (TSP) and Anti-Vibration Bars (AVB)
- Wear found at TSP’s and AVB’s in tubes with freespan indications
- Overall ~ 280 TSP locations with wear => 35% (TS plugging limit)

Woear at Retainer Bars )
- Four locations (SG_88 —3; 5G89 - 1) with Non-Quantifiable Indications {NQJ} by bobbin



SONGS Unit 2
Steam Generator Eddy Current Testing
0500 February 16, 2012

Status
Bobbin ECT
- Steam Generator 2E088: Complete on 9727/9727 tubes (100%)
- Steam Generator 2E089: Complete on 3727/9727 tubes (100%)
- Totals: 19454/19454 tubes (100%)

Rotating Probe (special interest}
- Steam Generator 2E088: Complete on 203/203 tubes (100%)
- Steam Generator 2E089: Complete on _162/162 tubes (100%)
- Totals: 365/365 tubes {100%)

Rotating Probe {top of tubesheet expanded scope})
- Steam Generator 2E088: Complete on 2060/2060 tubes (100%)
- Steam Generator 2E089: Complete on _2060/2060 tubes {100%)
- Totals: . 4120/4120 tubes (100%)

Rotating Probe (tube/retainer bar intersections expanded scope)
- Steam Generator 2E088: Complete on 192/192 tubes (100%)
- Steam Generator 2E089: Complete on _192/192 tubes (100%)
- Totals: 384/384 tubes (100%})

Findings to Date

Bobbin ECT
Through Wall Thickness Percentage, Number of Tubes
>35% 20-34% 10-19% <10% None
- Steam Generator 2E088: 2 74 406 600 8645
- Steam Generator 2E089: - 65 496 768 8398
- Totals: 2 139 - 902 - 1368 17043

Rotating Probe (special interest)
- Steam Generator 2E088: Two wear indications at retainer bars, on separate tubes, 54% and 47%
through wall depth.
- Steam Generator 2E089: Five wear indications at retainer bars, on four tubes. Indications
characterized at 90%, 38%, 30% 29% and 28% through wall depth.

Rotating Probe {top of tubesheet expanded scope)
- Steam Generator 2E088: No wear or potential loose part indications.
- Steam Generator 2E089: No wear or potential loose part indications.

Rotating Probe {tube/retainer bar intersections)
- Steam Generator 2E088: No other indications.
- Steam Generator 2E089: No other indications.



Current Actions

- Eddy Current Testing Review for Unit 3 type freespan indications — Complete
- Plug List Development Steam Generator E088 — Complete
Steam Generator E089 — Complete
- Plugging In-progress '
- Tube stabilization analyses Complete
- Secondary Side Inspection Steam Generator 2E089 retainer bars.in progress
- NRC NRR Conference Cal} 0800 2/16/12

Planned Actions
- Examination in 2C18
- Discussions with manufacturer and NRC
- Industry communications per S/G Program



