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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 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 Pian" 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 weatherproof 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 neededto 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
radiologically controlled area (RCA) prior to 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 . . .: i .. i. i.. . . . . . .. . :

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 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

" 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 detectable
radioactive airborne effluent 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.
" 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
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 radioactive 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 sent to 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 provides additional details
for the shipment of the SGLA.

Wastewater not meeting NPDES release criteria 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 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
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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 a between 3,700 to
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
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. Using the steam generator 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 (MMn), cobalt-57 (57Co), cobalt-58
(58Co), cobalt-6O (60Co), cesium-1 34 (134Cs). cesium-137 (137Cs) and tritium (OH). 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 0SG water ifa tube were breached was calculated
(Attachment A):

Maximum Potential Concentrations in OSG Wastewater
(Nicked tube)

Isotope Unit 2 QSG Unit 3 0SG
concentration concentration

(PCitml) (l.LCi/ml)

FMn 4.8E-7 5.1E-7
"Co 2.7E-8 1.6E-8
buco 1.4E-5 7,4E-6
'Coo 2.2E-7 3.5E-7

1. 1.IE-7 4.6E-8
C 1.2E-7 5.8E-8
H 3.3E-5 7.4 E-6

Total 4.8E-5 1.6E-5

(b)
(6)

-/. Cnn t tb•i] rs calc dating tMe
matelllcoxides i 1= determined from
copper an iron samples and esltimatng removal
by blowo end sludge lancng (peromied In
previous cycles ern not AL.ARA 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 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. 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. 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 material that
could potentially be discharged in radioactive liquid effluents was calculated (Attachment A):

Isotope Total Ci
'Mn 5.4E-4
7C 24E-5
3Co 1.2E-2

6°Co 3.1 E-4
1340S 8.7E-5
137Cs 1.OE-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

OSG
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.
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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.OE-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.
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* Water Lines - at a minimum, water line from the pump to storage tank will be handled
with the following precautions.

" All joints will have a secondary water collection system installed (reference 3).
" 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
bermed 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 S0123-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, S0123-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 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 S0123-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 S0123-XV-17.3, S0123-XV-2.1, S0123-111-5.25, 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 S023-XXVII-29.24 addresses sampling and disposal of
berm rainwater and, in combination with chemistry procedure S01 23-111-5.42 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 radioiodines 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 2

loose and <100,000 dpm/100 cm 2 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/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 60Co by airborne pathway. This airborne 60Co 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 >5,000 dpm/1 00 cm 2 loose
and -100,000 dpm/100 cm 2 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 3H 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.
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Given that the OSG segmentation is a temporary activity, the sampling outside of the OSGSF will
document the expected absence of airborne radioactive 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 contamination 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 actons 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 S0123-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 wotl< activities are:,

* 1.9E-3 Ci of gaseous tritium and 3.21-4 Ci of gaseous 60Co 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 Radioactive Effluent
Release Report. There will be no significant dose to a member of the public due to the proposed
work activities.

Performed By ()6)Date: 20 May, 2011 GA
Peer Reviewed By " ( ate: 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 3 H * 3785 ml/gal = 2.82E-3 Ci
Unit 3: 73000 gal/OSG * 2 OSGs * <LLD microCi/ml 3H * 3785 ml/gal = no Ci

Dose impact: 5.1 E-6 microCi/ml/1 E-3 microCi/ml MPC 1000 gpm release rate/1 85000 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 I

Conservative estimate:
0 Estimated water processed and discharged = 73,000 gal per OSG = 2.92E5 gal total
0 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
* OSG microCi/ml = RCS microCi/ml x 5 gal / 73.000 gal
* Total Ci Released = RCS microCi/mI x 5 gal x 2 units x 3785 ml/gal 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)
* Liquid MPC Limit = 10CFR20 App B Table II Col 2
* Dose Commitment Factor (DCF) = (ODCM Table 1-4)
0 Duration = 10 days (2.5 days per OSG)

Table A-1
UNIT 2
Isotope RCS OSG Total Ci Diluted MPC Limit TBody Dose Rate

microCilml microCi/ml Released microCi/ml microCi/ml DCF mrem/hr
54Mn 7.OE-3 4.8E-7 2.6E-4 2.6E-9 1E-4 5.58 1.4E-8
57Co 3.9E-4 2.7E-8 1.5E-5 1.4E-10 4E-4 236 3.4E-8
O'Co 2.OE-1 1.4E-5 7.6E-3 7.4E-8 9E-5 1350 9.9E-5
•6Co 3.2E-3 2.2E-7 1.2E-4 1.2E-9 3E-5 3820 4.5E-6

W'Cs 1.6E-3 1.1E-7 6.1E-5 5.9E-10 9E-6 13300 7.8E-6
73rCs 1.8E-3 1.2E-7 6.8E-5 6.6E-10 2E-5 7850 5.2E-6
JH 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

microCi/ml (Liver) mrem/hr (GI-LLI) Mrem/hr
54 Mn 2.6E-9 7060 1.8E-5 21600 5.6E-5

C 1.4E-10 142 2.OE-8 3590 5.2E-7
0Co 7.4E-8 603 4.4E-5 12200 9.OE-4
6°Co 1.2E-9 1730 2.OE-6 32500 3.8E-5
134 5.9E-10 16300 9.6E-6 285 1.7E-7
737Cs 6.6E-10 12000 8.OE-6 232 1.5E-7
JH 1.8E-7 0.282 5.OE-8 0.282 5.OE-8
Total 2.6E-7 - 8.2E-5 9.9E-4
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ATTACHMENT A
Table A-3

UNIT 3

Isotope RCS OSG Total Ci Diluted MPC Limit TBody Dose Rate
microCi/ml microCi/ml Released microCi/ml microCi/ml DCF mrem/hr

5
4 Mn 7.4E-3 5.1E-7 2.8E-4 2.7E-9 1E-4 5.58 1.5E-8

57Co 2.3E-4 1.6E-8 8.7E-6 8.4E-11 4E-4 236 2.OE-8
Otto 1.1E-1 7.4E-6 4.1E-3 4.OE-8 9E-5 1350 5.3E-5
-6Co 5.1E-3 3.5E-7 1.9E-4 1.9E-9 3E-5 3820 7.2E-6
134CS 6.8E-4 4.6E-8 2.6E-5 2.5E-10 9E-6 13300 3.3E-6
7'7Cs 8.5E-4 5.8E-8 3.2E-5 3.1E-10 2E-5 7850 2.5E-6
JH 1.5E-1 7.4E-6 4.1E-3 4.OE-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

microCi/ml (Liver) mrem/hr (GI-LLI) mrem/hr
54Mn 2.7E-9 7060 1.9E-5 21600 5.9E-5
57Co 8.4E-11 142 1.2E-8 3590 3.OE-7
baCo 4.OE-8 603 2.4E-5 12200 4.8E-4
-6Co 1.9E-9 1730 3.3E-6 32500 6.1E-5
1,Cs 2.5E-10 16300 4.1E-6 285 7.1E-8
1jCs 3.1E-10 12000 3.8E-4 232 7.3E-8
H 4.OE-8 0.282 1.1E-8 0.282 1.1E-8

Total 8.5E-8 5.4E-5 6.OE-4

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

" 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
WCo 1.5E-5 8.7E-6 2.4E-5
58Co 7.6E-3 4.1E-3 1.2E-2o°Co 1.2E-4 1.9E-4 3.1 E-4
I3Cs 6.1E-5 2.6E-5 8.7E-5
137Cs 6.8E-5 3.2E-5 1.OE-4
SH 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.OE-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 I whole body dose limit for liquids is 3 millirem/year
* 10 CFR 50 Appendix I 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 I

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:
0 Tank Dimensions = 42 feet x 9.7 feet x 8.5 feet (from microshield calculation)
0 Tank Volume = 21,000 gal
* Assume point source of 6 0Co 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
0 Path length of water from source to radiation instrument = 149 cm
0 Half Value Layer (HVL) for 60Co through water (The Health Physics and Radiological

Handbook, Table 6.2) = 11 cm of water
0 10 curie of 60Co = 10 rem/hr at 1 meter

Reduction of 6"Co gamma radiation through water (HVL)

= 149 cm/11 = 13.5

Reduction in transmission of 6 0Co gamma radiation =(1/2)135 = 8.6E-5

Estimated dose rate of 10 Ci of 60Co on outside of tank (1.49 meters)

= 10 rem/hr x (1 meter/1.49 m) 2 x 1 E3 mrem/rem x 8.6E-5

= 0.39 mrem/hr for 10 curie point source of 60Co

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 60Co.

" It is 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.
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ATTACHMENT A

OSG
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-i: (2.6E-2 - 1.8E-2) = 8.1 E-3 curies for both OSGs
Each OSG: 8.1E-3/2 = 4.1E-3 curies/OSG << 10 curies limit in the LCS

Unit 3OSGs:
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

FILL/VENT 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 m3 /cu ft x 1 min/60 sec = 4.7E-3 m3 /sec
" Loose surface contamination limit of 2.5E4 dpm/100 cm 2

* 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 = 

6 0Co is most restrictive isotope for dose calculation
" ODCM NIA Camp Mesa X/Q.= 3.9E-6 sec/m3

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

2. 60Co Release Rate (microCi/sec)
= 2.5E4 dpm/100 cm2 x 1 cm x 1 cm/sec x 4.5E-7 microCi/dpm= 1.1E-4 microCi/sec

3. 6 0Co Concentration in air at site boundary (uCi/cc)
= 1.1 E-4 microCi/sec x 4.7E-3 mi3 x 3.9E-6 sec/m3 = 2.0E-1 2 microCi/cc or 0.7% of MPC

" 60Co Gaseous MPC Limit = 3E-10 microCi/cc (10CFR20 App B Table II Col 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

1.1 E-4 micoCi/sec x 2.88Eý6 sec x 1 Ci/1 E6 microCi = 3.17E-4 Ci of 60Co

5. Controlling Location: Camp Mesa is 480 meters from NIA

0 Using the NIA ERWiK for Camp Mesa to estimate the dose rate mrem/hr
60CO = 1.1E-4 microCi/sec 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

0 7.8E-3 mrem to the most restrictive age group from airborne 60Co

1 OCFR50 App I Organ dose limit = 15 mrem/qtr
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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 attain 100 % humidity each second
" At 100 % Humidity and 104°F (40°C) air contains about 51 ml water/m 3 (Attachment C)
" Tritium concentration (maximum blowdown concentration) = 5.1E-6 microCi/ml
" ODCM NIA Camp Mesa X/Q.= 3.9E-6 sec/m 3

* Work duration = 84 days (21 days/OSG)

2. Tritium Release Rate (microCi/sec)
= 5.1 E-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 m3 x 3.9E-6 sec/im3 

= 1.OE-9 microCi/cc or 0.5% of MPC

* Tritium Gaseous MPC Limit = 2E-7 microCi/cc (10CFR20 App B Table II Coll)

* Bounding release scenario is below regulatory limits in 10CFR20.

4. Bounding Total Curies and Site Boundary Dose Assumptions:

* 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/1 E6 microCi = 1.9E-3 Ci of tritium

5. Controlling Location: Camp Mesa is 480 meters from NIA

0 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

* 3.3E-7 mrem to the total body from airborne 3H for the underwater segmentation activity

TOTAL DOSE AND CURIES

0 Total projected airborne curies is 1.9E-3 Ci of Tritium and 3.2E4 Ci of 60Co

* Total projected airborne dose is 3.3E-7 mrem from Tritium and 7.8E-3 mrem from 60Co

* 1 OCFR50 App I Organ dose limit = 15 mrem/qtr

0 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

TEMIP ("C) GRAMS PER CUBIC METRE AT SPECIFIC RELATIVE_ HUMIDITYRII)
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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 3 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 coliection 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.

• If a leak or spill occurs, 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 Q$Gs

Unit 2, E088. Cycle 15 Total Oxides Accumulated fibs of oxides).
.ro .. ' '• etit-• .des Remo.d by - ToW1 Odes 2088 Cycle

Month. Accum ted" Accumulted Acumulatedl Blowdown Accumulattd Tota
12/31/07 0.00 0.00 0,00 0.00 0.00 4140.25

1/31/08 13.60 18.77 21.77 0.44 21.34 4161.59

2/291/08 11.63 16,05 18.62 0.37 18.24 4179.83

3/31/08 10.66 14.71 17.06 0,34 16.72 4196.55

4/30/08 .2.43 17.15 19.90 0.40 19.50 4216.05

5/31/08 A1.38 15.70 18.22 0.36 17.85 4233.91

6130/08 .5.31 21.13 24.51 0.49 24.02 4257.92

7/31108 12.74 17.58 20.39 0.41 19.99 4277.91

8/31/08 11.i3 15.36 17.82 0.36 17.46 4295.37

9/30/08 10.78 14.88 17.26 0.35 16.91 '4312.28

10/31/08 12.71 17.54 20.35 0.41 19.94 4332.22

11/30/08 11.61 16.02 18.59 0.37 18.21. 4350.44

12/31/08 8.16 11.26 13.06 0.26 12.80 4363,24

1/31/09 0.00 0.00 0.00 0.00 0.00 4363.24

2/28/09 3.77 5.20 6.04 0.12 5.91 4369.15

3/31/09 14.44 19.93 23.12 0.46 22.65 4391.80

4/30/09 12.96 17.88 20.75 0.41 20.33 4412.14

5/31/09 13.59 18.75 21.75 0.44 21.32 4433.46
6/30/09 12.56 17.33 20.11 0.40 19.70 4453.16

7/31/09 14.14 19.51 22.64 0.45 22.18 4475.34

8131/09 14.28 19.71 22.86 0.46 22.40 4497.74

9/30/09 11.75 16.22 I18.81 0.38 18.43 4516.18

10/31/10 0.00 0.00 0.00 0.00 4516.18

Cycle 15 tfI9 '239.6 N03369 383.60 [ 7.67- $375,93 4516.18

Wet S]',dge Tenoved - 0

OUdes brought fonvard to Cycle 15 homn Cýcle 14: 4140.25
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ATTACHMENT F Total Oxide mulated for Unit 2 and 3 OSGs
Calculated b (b)(6) 46

Unit 2, E089. Cycle 15 Total Oxides Accumulated lbs of oxides).

fr'o ,dVe04te' Ozles. Ileoved by ThtI Oxide, 2E088 Cycle
Month AcciM.Iated. .. ciimukted. Acumlted Dlowdm A.cumulated iotsI

12/31/07 0.00 0.00 0.00 0.00 0,00 4113,25
1/31/08 13.60 18.77 21.77 0.44 21.34 4134.59

2/29/08 11.63 16.05 18.62 0.37 18.24 4152.83

3/31/08 10.66 14,71 17.06 0.34 16.72 4169.55

4/30/08 12.43 17.15 19.90 0.40 19.50 4189.05

5/31/08 1i.38 15.70 18.22 0.36 17.85 4206.91

6/30/08 15.31 21.13 24.31 0.49 24.02 4230.92

7/31/08 12.74 17.58 20.39 0.41 19.99 4250.91

8/31/08 11.13 15.36 17.82 0.36 17.46 4268.37

9/30/08 10.78 14.88 17.26 0.35 16.91 4285.28

10/31/08 12.71 17.54 20.35 0.41 19.94 4305.22

11/30108 11.61 16.02 18.59 0.37 18.21 4323.44

12/31/08 8.16 11.26 13.06 0.26 12.80 4336.24

1/31/09 0.00 0.00 0.00 0.00 0.00 4336,24

2/28/09 3.77 5.20 6.04 0.12 5.91 4342115

3/31/09 14.44 19.93 23.12 0,4 . 22.65 4364%80

4/30/09 12.96 17.88 20.75 0.41 20.33 4385.14

5/31/09 13.59 18.75 21.75 0.44 21.32 4406.46

6/30/09 12.56 17.33 20.11 0.40 19.70 4426, 16

7/31/09 14.14 19.51 22.64 0.45 22.18 4448,34

8/31/09 14.28 19.71 2286 0.46 22.40 4470.74

9/30/09 11.75 16.22 18.81 0.38 18.43 4489.18

10/31/09 0.00 0.00 0.00 0.00 4489.18

Ycle 15 tot4as 239.63 330.69 383.60 7.6 .t 375.93 4489.18

Wet Sudge removed - 0

Oxides brouht forward to Cycle 15 from Cycle 14 = 4113.25
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ATTACHMENT F Total Oxides Accumulated for Unit 2 and 3 OSGs EK
Calculated by (b)(6)

Unit 3, E088. Cycle 15 Total Oxides Accumulated (lbs of oxides).
W~1es.

Ipon ... netite Oxides Rimoved by Totall Oxides 3ON Cycle
Month Accumalk - ited Aumulated -Apunulated Blowdown *Accui'ated Total

12/31/08 10.53 14.53 16.86 0.34 16.52 3438.69
1/31/09 12.60 17.39 20.17 0.40 19.77 3458.46
2/28/09 8.87 12.24 14.20 0.28 13.92 3472.37
3/31/09 ! 1.10 15.32 17.77 0.36 17.41 3489.78
4/30/09 9.84 13.58 15.75 0,32 15.44 3505.22
5/31/09 10.53 14.53 16.86 0.34 16.52 3521.74
6/30109 10.36 14.30 16.58 0,33 16.25 3537.99

7/31/09 10.21 14.09 16.34 0.33 16.02 3554,01
8/31/09 10.21 14.09 16,34 0.33 16.02 3570.03

9/30/09 10.30 14.21 16.49 0.33 16.16 3586.19
10/31/09 11.16 15.40 17.86 0.36 17.51 3603.69

11/30/09 10.18 14.05 16.30 0.33 15.97 3619.66

12/31/09 11.54 15.93 18.47 0.37 18,10 3637.77
1/31/10 10.30 14,21 ' 6.49 0.33 16.16 3653.93
2/28/ 10 10.59 14.61 '6.95 0.34 16.61 3670.54

3/31/10 6.35 8.76 10,17 0.20 9.96 3680.50

4/30/10 8.46 11.68 13,55 0.27 13.28 3693.78
5/31/10 10.94 15.10 17.51 0.35 17.16 3710.94

6/30/10 9.25 12.77 14.81 0.30 14.51 3725.45
7/31/10 9.74 13,44 15.59 0.31 !5.28 3740.73
8/31/10 10.67 14,72 17.08 0.34 16.74 3757.47

9/30/10 9.24 12.75 14.79 0.30 14.50 3771.97

10/31/10 2.17 3.00 3.48 0.07 3.4. 3775.37

Cycle 15 totals 225.15 31070 360.41 7.21 353,20 3775.37

Wet ,Sldge removed = 0

Oxides brought forward to Cycle 15 from Cycle 14 = 3422.17
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ATTACHMENT F Total Oxides Accumulated for Unit 2 Gs
CalculatedI

Unit 3, E089, Cycle 15 Total Oxides Accumulated (lbs of oxides).

Iron Mqetite Oxides Removed ty Tota Oxides 3E089 Cycle
Month Acwhcdatd. Accumulated Acumulated Blowdown Accuulated Total

12/31/08 10.53 14.53 16.86 0.34 16.52 3420.50

1/31/09 12.60 17.39 20.17 0.40 19.77 3440.27

2/28/09 8,87 12.24 14.20 0.28 13.92 3454.18

3/31/09 11.10 15.32 17,77 0.36 17.41 3471.59

4/30/09 9.84 13,58 15.75 0.32 15.44 3487.03

5/31/09 10.53 14.53 16.86 0.34 16.52 3503.55

6/30/09 10.36 14,30 :6.58 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 :4.21, 16.49 0.33 16.16 3568.00

10/31/09 11.16 15.40 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 15.93 18,47 0.37 18.10 3619.58

1/31/10 10.30 14.21 16.49 0.33 16.16 3635.74

2/28/10 10.59 14.61 16.95 0.34 16.61 3652.35

3131/10 6.35 8.76 10.17 0.20 9.96 3662.31

4/30/10 8.46 11.68 13.55 . 0.27 13,28 3675,59

5/31/10 10.94 15.10 17.51 0.35 17.16 3692.75

61/30/10 9.25 12.77 14,81 0.30 14.51 3707.26

7/31/10 9.74 13.44 15,59 0.31 15.28 3722.54

8/31/10 10.67 14.72 17.08 0.34 16.74 3739.28

9/30/10 9.24 12.75 14.79 0,30 14.50 3737.04

10/31/10 2.17 3.00 3D8 0.07 3.41 3742.69

Cycle 15 tows 225.-15 310.70 360.41 7.21 353.20 37442.69

Wet Sludge removed - 0

O~ddes brought 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 II, 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 II, 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 40CFR1 90?
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 0133?

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 80-10?

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 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 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 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 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 contamination 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 stations ALARA goal of 4 mrem per year as required in 80123-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. Direct dose to the public at the beach will be measured using TLis
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 themaximum amounts of licensed material that could be released during
the proposed work activities are:

* 1.9E-3 Ci of gaseous tritium and 3.2E-4 Ci of gaseous 60Co 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 Radioactive Effluent
Release Report. There will be no significant dose to a member of the public due to the proposed
work activities.

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

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

Updated
SOLID WASTE MANAGEMINT 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 I OCFR20. 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 shielded casks where necessary.
Packaging and transport of radioactive wastes will be in conformance with 1 0CFR7 1,
49CFR170-178 and applicable burial site licensing conditions. Collection, solidification
packaging, and storage of radioactive wastes will be performed in conformance with IOCFR50.
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 I 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 I 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 I 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 and/or
radioactive airborne material during temporary storage, treatment, and packaging
activities of the contaminated equipment.

The original steam generators from Units 2 and 3 were moved Into temporary structures
in the Unit I 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 Replacement Steam Generator
Storage Facility (RSGSF), and the Decontamination Facility. 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 frameifabric 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 included 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 unmonitored releases of radioactive effluents and no spills to the
environment. Once the original steam generators have been prepared to meet all

11.4-2



San Onofre 2&3 PSAR 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 and 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.

11.4-3
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Change Notice D0044659 Page 3 of 4

San Onofre Unit I 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
turbine-generator. All spent fuel has been removed from the reactor and transferred to the ISFSI.

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. The decommissioned general arrangement is shown on drawing
40028. T

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 Commission (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.

On July 28, 1970, following two extensions to the Provisional Operating License, SCE submitted
an application to convert the Provisional Operating License to a Full-Ternm Operating License
(FTOL 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
conclusions 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, 199 1. 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 I design in light of industry operating experience and
the updated design standards which were established after 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 30, 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 Only) 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: June 2010



Change Notice D0044659

Page 4 of 4

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. All these activities are not associated with the Unit 1 Decommissioning.
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1.0 INTRODUCTION

This document provides the Steam Generator (SG) Degradation Assessment (DA) for SONGS Units 2
and 3 In satisfaction of the requirements of NEI 97-06 (Reference [11) and sub tier guidelines, most
notabiy the EPRI PWR SG Examinatlon Guidelines (Reference [21) and the EPRI 8G Tube Integrity
Assessment Guidelines (Reference (3]). This DA Is for the first inaervice examination of the SONGS
Units 2 SGs, that began January10, 2012, and for the U3 primary-to-secondary leak outage that began
January31. 2012.It Is also for the 3C17 outage, based on updatlng needs, A key purpose of this
assessmentfininsectlon Is t identifyq potenial r-e-as of the tube which may be subject to degradation.
The assessment Is used to document the basis for the Inspection scope and identify 1he examination
techniques to be used.

This- do-ucinet superaedes AREVA document 51 -9168795-000 "SONGS 2C17 Steam Ganerator
Degradation Assessment. This document is being written during the 2C17 refueling outage, which is
the first planned inspection of the Unit 2 replacement steam generators, as well as during the
simultaneous Unit 3 primary-to-secondary leak outage that began January 31, 2012.

On January 31, 2012, SONGS Unit 3 shut down for primary-to-secondary leakage of 80 gailons per day
(gpd), with an increasing trend.

EPRI Steam Generator inspection Guidelines Ref. E2] require a Degradation Assessment be prepared
prior to SG Inspection. This document is being generated to Incorporate experience during the 2017
planned Inspection and address the unplanned Unit 3 Inspection. SONGS Unit 3 operated 336 days
with newly-instalied replacement steam generators.

2.0 SG DESIGN DESCRIPTION
(b)(4)
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Table 2-1 SG Design Highlights

Number of SGs per unit 2
Tube material SB-1 63 (inco nel 690 T"T)

K. . .. R - f." 1 a -r fie - ...........- . .
relieved

Number of tubes per SG 9727
Tube nominal outside diameter 0.750 In.
Tube nominal wall thickness 0.043 In,
Pitch 1.00 in,
Layout of tubes. Equliateral triangular array
Tube Support Plates Seven trefoil broached

plates, 406 ferritic stainless
steel

Tube S,,upport"Plate Thickne~ss ' 1,381,
Anti Vibration Bars Six sets (AVlI -"AVI 2), 405

Stailness Steel
AVB dimensions (b)(4)_

Tubesheet Material Low allay steel

Note, Unit 3 material re-certified due Unit 2: (SA-508 Gr3 Class 2)
to heat addition during repair of Unit 3: (SA-508 Gr3 Class 1)
Divider Plate-to-Channelhead weld.
Tubesheet nominal thickness I (b)(4)

tx~

C-xYV
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Figure 2-1 SONGS 2 & 3 RSG General Arrangment Drawing

Page 11



A
AR.EVA

AREVA NP Inc.,

Document No.; 51-9176667-001

SONGS 2C17 & 3X17 Steam Generator Degradation Assessment

Figure 2.2 SONGS 2 & 3 RSG AVB Layout

Figure 2-3 SONGS 2 & 3 RSG TSP Layout

- -1
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Figure 2,4: SONGS-2&3 AVB Retainer Bar General Arrangement (overhead view)

(b)(5)
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Figure 2-5 SONGS 2 & 3 Tube-to.Tubesheet Installation

I
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3.0 PERFORMANCE CRITERIA

The steam generator is designed and fabricated in accordance with Section III of the American
Society of Mechanical Engineers (ASME) Code as a Class I 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 potential off site exposure comparable to 10 CFR 50.67.

To support.these. functions, the steam generator must. be designed to facl[itateinnservice.
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 Code of Federal Regulations
(CFR), Part 50,.55a. These inspection requirements are further detailed In the plant Technical
Specification, and NEI 97-06 Reference [1I along with supporting EPRI documents Identified In
References [2] and [3] (SG Examination Guidelines and Integrity Assessment Guidelines,
respectively). The secondary side, non-pressure retaining components are not subject to the
ASME Code and IOCFR inspection requirements per-se, but are subject to other examination
requirements per the guidance of References [11 and [2]. SONGS Plant Technical
Specifications (Reference [15D) define steam generator performance criteria In terms of
structural and leakage integrity as follows:

& SG tube Integrity shall be maintained by meeting the performance criteria for tube
structural integrity, accident Induced leakage, and operational leakage.

0 Structural Inteczrii Performance Criterion: "All 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 accidents. This
includes retaining a safety factor of 3,0 against burst under normal steady state full
power operation primary-to-secondary pressure differential and a safety factor of 1.4
against burst applied to the design basis accident primary-to-secondary pressure
differentials. Apart from the above requirements, additional loading conditions
associated with the design basis accidents, 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 assessment of tube
integrity, those loads that do significantly affectburst 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 loads and 1.0 on axial secondary loads."

V Accident induced Leakage Performance Criterion: 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 terms of
total leakage rate for all steam generators and leakage rate for an individual steam
generator, Leakage is not to exceed 0.5 gpm per steam generator and I gpm through
both steam generators.

Operatlonal Leaksce Performance Criterion: The operational leakage performance
criterion is specified in SONGS LCO 3.4.13 "RCS Operational Leakage" which states
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that RCS operational leakage shall be limited to 150 gallons per day primary to
secondary leakage through any one steam generator.

4.0 DEGRADATION MECHANISMS

Steam generator tube degradation, in general, results from mechanical and corrosion related
p r0ces-ses, Dtadblinr-fedhahrns rd dlassifiedas xiVthgcr potential: Existing-
degradation mechanisms are indications of degradation previously and/or currently observed in
a SG, Potential degradation mechanisms are Indications of degradation that have not been
discovered In prior inspections in the SGs, but are judged to have a potential to occur in the
current Inspection period based on industry experience and/or laboratory data. All tubing
locations associated with exising or potential degradation mechanisms must be Inspected
during each technical specification Inspection period.

According to Reference [31, 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 resulting from fabrication
processes (bending or expansion), and secondary side water chemistry.

Following fabrication, there were no confirmed foreign objects and no plugged tubes in any of
the SONGS steam generators. The SONGS SGs have no existing tube corrosion and no
associated relevant chemistry excursions or Intrusions. fue to the design improvements of the
SONGS replacement SGs, only degradation from wear mechanisms are expected. Table 4-1
summarizes existing tube degradation mechanisms for ongoing Inspections and the first
Technical SpecIfication inspection interval (144 EFPM following first ISI),
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Table 4-1: SONGS Degradation Mechanisms

Degradation Location Classification

Retainer Bars Existing

AVB. Existing

Unit 2 Wear TSP Existing

Tube-to-tube interaction Potential

Foreign Object Existing

Retainer Bars Existing

AVB Existing

Unit 3 Wear TSP Existing

Tube-to-tube interaction Existing

Foreign Object Potential
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4.1 Existing and Potential Degradation Mechanisms

Since the 2C17 inspection began, tubing wear has been Identified 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 classified
as a potential degradation mechanism.

The inspection for the Unit 3 primar9-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-to-tube interaction wear are classified as existing in Unit 3. Foreign object wear has
not been detected in Unit 3 and remains a potential degradation mechanism for Unit 3.

4.1. Tube Support Wear (TSPs, AVBs and Retainer Bars)

Tube support wear is considered a mechanically-related degradation mechanism and
occurs at the contact points between the tube OD and the tube support structure (TSP,
Retainer Bar or AVB). Wear typically Is the result of thermal-hydraulic action in the steam
generator causing relative motion between the tube and its support with a resultant tube wall
loss.

The bobbin coil technique is fully qualified for the detection and sizing of wear at TSP, AVB,
and Retainer Bars. A 100% inspection will 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 TSPs has been identified in Unit 2 ranging from 6%TWD to 20% TWD as measured
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 +PointTM. The 90% TWO indication will require in situ pressure testing.
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4.1.2 Foreign Object Wear

Foreign 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 foreign 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'
generatorsfeedwater.ring spray- nozzles.exiUholes-are.0,24'-'. diameter, .This.significantly
limits the size of a foreign object that could travel beyond the feedring. This arrangement is
capable of trapping very small objects and preventing them from reaching the tube bundle,
These systems are designed to preclude foreign objects from entering the tube bundle;
however, they do not preclude damage from pre-existing foreign objects inadvertently
remaining in the steam generator or foreign objects small enough to pass through the
trapping system.

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

4,1.3 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 89. Pending further confirmation, evidence Indicates that tube-to-tube
wear resulted In the SG 88 tube leak that resulted in the Unit 3 shutdown,

4.2 Manufacturing Related Conditions

Tube manufacturing related conditions typically result from tube mill and/or tube installation
processes These conditions typically do not result in tube degradation; however, the conditions
are detectable using eddy current examination techniques and need to be addressed; examples
include permeability variations, manufacturing burnish 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,

4.2.1 Ding (DNG) and Dent (DNT)

Dings typically manifest themselves as a local reduction (plastic deformation) in the tube
wall caused by the handling and Installation of the tube. While 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 ID experiences a tensile stress while the 0D surface experiences a compressive
stress. Due to tube material's elasticity, the tube springs back putting the ID surface in
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compression and the OD 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 support locations will be reported as Dents
(DNT).

During the PSI, nearly the entire ONG population as reported by bobbin was less than 1 volt,
where twice this voltage (2 volts) Is typically the bobbin probe industry reporting threshold
for dings. A sample of the larger voltage dings was subsequently examined with a +PointTM
probe- No Indication s..of.degradation.were-reportedi._ith.thie.±PointThpr.obe- ......

Reporting of DNG and DNT Indications during the 2C17, Unit 3 pdmary-to-secondary leak
outage and 3C17 will utilize a 1 volt reporting criteria.

4.2.2 Manufacturing Burnish Mark (MBM)

Manufacturing BUrnlsh Marks typically result from light buffing during tube manufacture for
removal of small blemishes 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
dudng the SONGS-2 PSi are small in voltage (0.32 and 0.22V) and are not expected to
mask other indications. Each MBM was subsequently examined with the +PointTM probe for
confirmation and characterization, No MBMs were identified during the Unit 3 baseline
inspection.

4.2.3 Geometric Distortion (GMD)

During the Unit 2 PSI, a total of 50 GMD indications were identified (19 in SG 88 and 31 in
SG 89). During the Unit 3 PSI, a total of eight GMD Indications were identified (three In SG
88 and five in SG 89), All of these indications were detected during the +PointTM inspections
of the tubesheet. The GMD indications are a result of the lift-off response caused by slight
changes in the tube geometry in the expanded region of the tubesheet,

4.2.4 Bulge (BLG)

During the Unit 2 PSI, one BLG was recorded at B01 +1.15 in SG 89. This location was
examined with +PointTM. The +PointTM inspection showed no tube degradation.

During the Unit 3 PSI, ten BLG Indications were recorded in SG 88 and three BLG
indications were identified In SG 89, All locations were subsequently inspected with
+PointTM. The +PolntTM inspection showed no tube degradation.
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4.2.5 Permeability Variation (PVN)

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 interfering permeability variation signals. In such cases, the selected use of
magnetically biased probes frequently can reduce the permeability Interference to obtain an
accept~ibre ahs tI.~~t~ ttnrtar ucsfinadtionai ~~nering
evaluation may be performed and the tube may or may not be recommended for plugging.
During the pre-service examination, one permeability variation was detected. This occurred
In tube 67-69 of SO 89 at B11 +4.26. The PVN was based on the bobbin inspection. The
+PointTM inspection showed no tube degradation.

No PVN Indications were Identified in the Unit 3 baseline.

4.3 Degradation Not Existing or Not Potential

The following degradation mechanisms have been classified as not existing or not potential 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 inspe.ction plans.

4.3.1 IGAISCC (ID and/or OD)

The Inconel Alloy 6901- 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
600MA tubing. Worldwide, approximately 88 plants are in operation using Alloy 690TT
tubing (over 200 steam generators) with no reported indications of corrosion after 20+ years
of service Reference [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 enhanced tubing material, i.e. 1-600TT and 1-690TT. The results of the report showed
that primary water stress corrosion 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 / IGA), although indicating degradation susceptibility somewhat earlier in life than
PWSCC, are typically less reliable since the secondary side could be affected by chemistry,
sludge loading, and other service related conditions. However, based on the 20 pius years
of operating experience at 1-600TT units, the susceptibility to secondary side corrosion
degradation has proved to be significantly less compared to 1-600MA units.
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In a collaborative effort with EPRI in the 1990s, Westinghouse provided a relative ranking of
improvement factors between various materials in pdmary and secondary water
environments. These predictive models provided the expected results for 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 earlier crack Initiation on both
the primary and secondary sides. SONGS-2 and 3 operate at a nominal hot leg
.temperatue.xnuch..lesashan_6l.8 E-_Se.v.eraLotnr_.plants..wIth-l-_6gO.T.-T replacement. steam..
generators operate with hot leg temperatures up to 620°F (e.g., South Texas Project-I, VC
Summer, Shearon Harris, etc.) Reference [4]. These plants which have operated longer
than SONGS-2 and 3 and also at higher temperatures provide a reliable Indicator for the
development 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 foreseeable future.

Based on the above discussions, IGA/SCC (ID or OD) does not present a realistic threat to
SONGS-2 or 3 tube integrity In the foreseeable future,
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Table 4-2: Corrosion Resistance Ranking of Alloys 600MA, 600TT, and 690TT

CORROSION MODE Alloy 600MA Alloy 600TT Alloy 690TT

A. STRESS CORROSION
CRACKING

1. Chloride
1Acid 1 1 1

" Acid + S04 (trace) 2-3 2 1
• Neutral (or AV 1 .1 1

2. Caustic ..
* Below6 % 3 2 1

10to50% 4 2 2
3. Caustic plus Copper Oxide 4 3 2
4, Water

o Pure, Pri. and AVT wlH 2  4 2-3 1
* Pure wIO 2  4 3 1

5. Sulfur Compounds
a Acid Sulfate 3 1 I
a Alkaline Sulfate 1 1 1
* Acid Reduced Compounds 3-4 2 (1)
, Alkaline Reduced Comps, 2 (3) 3

6. Lead
. Acid 4 4 1
" Neutral (or AVT) 3-4 3 1
* Alkaline 3-4 3 4-5

B. INTERGRANULAR (Note: Copper oxide tends to increase
CORROSION susceptibility for Intergranular corrosion)

I Acid 3-4 2-3 1-2
2, Alkaline 4 2 1

C. PITTING IN CHLORIDES
(Note: Copper and copper oxide tend 3-4 3-4 2
to increase susceptlbility for pitting). . . . . . . . .... ... . ...... - " . ..

. . . . . . . .. . .. - ; - .-." . .• - E". . .' '. " .',"

D. WASTAGE
(Note: Copper oxide tends to increase
susceptibility for wastage)
1, Phosphates 3 (3) 2
2. Sulfates 3 3 2

Rankings: I = Best; 5 Worst; ()= Estimate
MA = Mill Annealed; TT = Thermal Treated
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4.3.2 Tube Support Cracking / Corrosion induced Tube Denting

SONGS-2 and 3 tube supports have been manufactured using stainless steel to circumvent
degradation problems that were experienced with first generation carbon steel supports.
Stainless steel is highly resistant to general and flow assisted corrosion in well-controlled
steam generator secondary water environments, typical of modern chemistry control
protocols such as that implemented at SONGS-2 and 3. As a result, corrosion-related tube
support degradation is very unlikely to occur at SONGS-2 and 3. Corrosion-Induced tube
denting occurs when support corrosion produces magnetite, which consumes more volume
than. the .oiginal metal,.. th.ts .causing-the -tube. .o_.deform (.dent), .._$In o stainless steel._
produces a thin adherent protective oxide layer, these conditions are prevented from
developing, and therefore 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 support
structure, likely a result of minor tube to support structure relative motions.

4.3.3 Pitting

Pitting is a form of general corrosion degradation driven by local galvanic differences in the
tubing. Pitting 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 probability of occurrence especially given the lack of this In the SONGS
Original SGs and the improved corrosion resistance of 1-690TT tubing in the Replacement
SGs.

4.3.4 Thinning

Thinning is a general term used to describe two different steam generator damage
mechanisms, neither of which Is considered to be a threat to the SONGS-2 or 3 steam
generators, The first is a wastage mechanism resulting from the use of phosphate-based
secondary chemistry controls, This mechanism has not been 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 is a type of thinning typically observed in Westinghouse Model 51
SGs caused by acid-sulfate crevice conditions within cold leg deposits. Under modern
chemistry control regimes, and design Improvements of the SONGS Unit-2 and 3
replacement SGs, this mechanism is very unlikely to develop.

4.3,5 Impingement

Impingement 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. Impingement has
not been identified in any other steam generator design and is therefore considered to have

.a low probability of developing at SONGS-2 or 3.
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5.0 EXAMINATION TECHNIQUES

The pre-service examination must utilize inspection techniques that are capable of detecting each
mechanism or condition identified in Table 5-1. For each mechanism, Table 5-1 Identifies inspection
technique(s) capable of detection/characterization, These techniques will be used 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 +PointTm probe will be used to inspect the tubesheet region, U-bends,
and as a dlagnostic tool to resolve ambiguous bobbin probe indications. References [1 3] and 119] also
provide additional detail and guidance for inspection techniques.
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Table 5-1 Inspection Techniques Targeting Potential Damage Mechanisms and Conditions

Damage EPRI ETSS

mewaflan Locaton In.pecflon SONGS (inIudes Information

orcandiUon TeohnIqua ETSS for Intogrity

assoeament)
Wear at alL . Al11tubes fuir . obbin...9.00.1. ....
tube Bobbin 1 96004.1 r/13
supportslength
Wear due to
foreign
object or All tubes full B
Retainer length Bobbin 1 27091.2 r10
Bars or
tube-to-tube
interaction
Wear with
foreign
object not
present or 27903.1 r1O
present and 27903.2 r/O
Retainer Special 27903.4 r/0
Bars not Interest +PolntU 27903.5 r/O
present or (See Notel)
present and
tube-to-tube
wear

Wear AVBs +Point-m 2 10908.A r/O
WearBroachedI

Wear Brorts +Poln" 2 96910.1 rO10

Characteriza
tion of
various ubends +Pointru 96611.2 r/16
signals 96511.3 r06
detected by
bobbin coil,

Note 1: Includes the ".A, ".2", ".", and v.5" ETSSs In the 27901, 27902, 27904 27906. 27906, and 27907 series,
(all r/0) with extended applicability to geometric transitions because the +Point coil is surface-riding
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6.0 2C17 AND 3C17 INSPECTION SCOPE

6.1 Unit 3 Primary-to-Secondary Leak Outage Inspection Scope

Initially, the Unit 3 inspection scope Is 100% fuli-length bobbin exam,

6.2 2C17 and 3C17 Base Inspection Scope

The 2C17 inspection is the first inservice Inspection on the replacement steam generators. As required
by Reference [2], a full-length Inspection of all Inservice tubing will be performed with bobbin coil
probes. In addition, some bobbin signals will also be inspected with +PointTM coils for clarification and
characterization purposes. Table 6-1 provides a summary of the planned Inspections.

Table 6-1 First IS Tube Examination Summary

Mechanisms or
Inspection Inspection Conditions

Extent Type Inspection Scope Assessed
Full length Bobbin coil 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) (151 and thus the only scope that is

not pro-active)

Special +Point'M coil , 100% of Dents and Dings 2: 2 For characterization
interest volts of various signals
(extent a All previous and new bulges detected by bobbin
varies) All Bobbin wear calls coil

* All previous and new PLP (with
a 2-ube bounding pattern & 1
Inch above and below PLP
edges)

* All previous and new MBM
* All previous and new PVN
* All NQI
* Additional as needed

Notes:
PLP= Possible Loose Part
MBM= Manufacturing burnish marks
PVN= Permeability Variation
NQI = Non-Quantiflable Indications
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6.3 Expansion of Inspection Scope

The need for, and extent of, any expansion in the examination scope will be determined based upon
technical specification requirements and guidance 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.

Since a 100% bobbin inspection is being performed, no expansion Is applicable to the bobbin
inspection.

If potential loose parts (PLPs) are detected by eddy currenft, rot{afi-gh ex1 i-frniatiri•s of theaffe6t-d
tube(s) will be performed to clarify the iocationlextent 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 follow-up on
eddy current PLP indications.

If a foreign object is detected by visual inspection, rotating coil examinations of potentially affected
tube(s) will be performed to clarify the location/extent of the object, and detect foreign object wear of
tube(s). A typical 2-tube 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 also consider potential 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 rotating coil examination to all
tubes within 3 pitches of the periphery of the tube bundle if the object could have credibly migrated
around the periphery of the tube bundle. The axial extent will typically be on a case-by-case basis
based on the nature of the foreign object(s).

During the 2C17 inspection, two PLP indications were Identified in SG 88 on top of 04H in tubes 136-76
and 137-77. In response to this, an examination of the tubesheet periphery tubes in each SG was
initiated. A ring of tubes 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 probe.

All activities and decisions associated with foreign objects and foreign object wear will be recorded in
the AREVA Foreign Object Tracking System (FOTS) system.

In addition, any new conditions reported should also receive rotating coil inspection. SCE plans to
Inspect any new indications, such as DNG, DNT, MBM, PVN, GMD, BLG, AVB wear, TSP wear, foreign
object wear, etc., with rotating coil inspections. However, if a large population of AVB wear and TSP
wear indications are detected, sampling 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 Anti-Vibration Bar (AVB) locations (depth of penetration into the tube
bundle) viith th-AVB l6da-tlins 6oMn-iD-i-iivins-.hsi-Tl_-iaieThg din -a one-ime bas-i-•- at
both SONGS UnIts 2 and 3 because of an Industry communication after completion of the SONGS
Units 2 and 3 PSIs. The Nuclear Regulatory Commission (NRC) Staff told the NEI SG Task Force that
their Information Notice 2005-29 "Steam Generator Tube Support Configuration" was also Intended for
stainless steel 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 all SGs to check the condition of Divider Plate
welds. The Divider Plate separates the Inlet and outlet plenums of the primary channelhead,

During manufacturing of the Unit 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 steel cladding, in preparation for the Divider Plate-to-Channnelhead weld. Repair of
this condition was a necessary part of completion of manufacturing.

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

References [211 and [22] reported and described this Divider Plate-to-Channelhead weld 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 following the
installation of the RSGs for both Units 2 and 3. The examinations will consist of remote visual
examinations of the accessible areas of the divider plate to channel head and tubesheet welds and
repeat baseline straight beam ultrasonic examinations from the accessible locations outside the
channel head. Examinations will be performed dunng the first steam generator inspection outage and
in a steam generator inspection outage near the end of the first 10-year inspection interval for the
RSGs for each unit."

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

Dudng the fall 2011 refueling outage, visual inspection of the steam generators (SGs) at a
Westinghouse-designed plant found apparent defects in the channel head of one ofthe three steam
generators, This unit has been in commercial 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 channel head base material. The visually observed degradation Is located only in one
SG-- and- only on-the cold- leg-side-cf-the-channel-head ln-the-violnity-of- the oentral draln-line..--The .
largest defect in the cladding is 7.7 mm (0,3 Inch) x 14A4 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 is not currently known and may have been an isolated occurrence. To
date, cladding degradation similar to that which occurred has rnot been observed in the SG channel
head bowls in other operating plants. A breach'of the SG channel head bowl cladding Is necessary for
wastage (including erosion) of the channel head base metal to occur. 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
occur in other Westinghouse-designed and Combustion Engineering (CE)-Designed SGs.

Due to the design differences between Westinghouse SGs and the SONGS 2 and 3 MHI SGs, the
recommendations from Westinghouse have been adapted to the SONGS SGs. This adaptation
presented below is conservative because:

SONGS SGs do not have a drain line
* SONGS SGs have Stainless Steel and. Inconel 690 cladding that are highly resistant to stress

corrosion cracking
q 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 (i.e., if performed by video camera, no magnification Is required) of the low
lying areas (e.g., areas where a pool of primary water with concentrated boric acid could 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 testing for each SG. Cold leg
inspection is only minimally applicable because the fiat 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 channelhead
" For hot leg only: approximately 6 Inches of upward channelhead curve immediately above the

flat-bottom of the channelhead
" For hot leg only: the divider plate-to-channelhead weld within approximately 6 inches of the flat

bottom of the channelhead (which is addressed In 6.3.2)

The inspections shall look for evidence of gross defects (such as indications in welds, missing weld
filler material, a breach in the weld metal, unusual discoloration of the we(d metal, dings or gouges,
etc.).
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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 tubing eddy current testing until:

* More detailed Information is available (e.g. the material of the cladding of the original
experience-reporting plant)

* Negated by Industry experience
* The pre-outage SG degradation assessment determines that this Inspection is not necessary,

7.0 TUBE REPAIR LIMITS, AND CONDITION MONITORING LIMITS
The Tube Repair Limit for the potential degradation mechanisms Is a 35% and Is explained in detail in
Reference [14].

The Performance Criteria are In Reference (15].

Structural and Condition Monitoring (CM) limits were calculated in accordance with section 5.3.3 of
Reference [18]. At the time this document was prepared, statistical data (mean and standard deviation)
for the tube material properties were not available for Unit 3, Consequently, ASME Code minimum
material properties for 620F were used for (Su+Sy) (111.6 ksl). 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 available.

Operating 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 secondary pressure for cycle 16 was 820 psia (Reference [27]). Thus, 3dP using the actual
secondary side pressure Is 4290 psid. Condition monitoring limits 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 uncertainties for ETSS 96004.1 r/13 are slope=0.98,
Intercept=2.89, technique standard error= 4.19, and analyst standard error =.5*technique standard
error or 0.5*4.'19=2,095. NDE measurement uncertainties for ETSS 27903.1 r/O are slope=0.97,
lntercept=2.80, technique standard error= 2.11, and analyst standard error =.5*technique 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 above, 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 Condition Monitoring Limnt Curves for Wear at 792 psia Secondary
Pressure (ETSS 96004.1)
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Figure 7-2: Structural and Condition Monitoring Limit Curves for Wear at 820 psla Secondary
Pressure (ETSS 96004.1)
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Figure 7-3" Structural and Condition Monitoring Limit Curves for Wear at 792 psla Secondary
Pressure (ETSS 27903.1)
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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 collected. AV8 wear has been
identified in approximately 1400 tubes, The two largest AVB wear flaws measure 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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9.0 REPAIR PROJECTIONS

SONGS-2 and 3 steam generator tubes may be removed from service by plugging using qualified plugs
and materials (l-690T7). Welded plugs may be used in Instances where mechanically expanded or
rolled, plugs are not suitable. The SONGS Unit-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 reviewed to
determine the-potential-requirement, of- stabili-ng-lhe-tube-prior-to-plugging.. Conservatively, assuming-
that every tube to be plugged (up to 8%) will also be stabilized, using a typical AREVA u-bend stabilizer
which weighs approximately 30 Ib, results In less than a 2% Increase In total SG weight. AREVA
qualitatively judges this increase in weight to be insignificant. In general, the need to stabilize will be
reviewed considering Reference [3, Section 6.4.11. In summary:

- Circumferential cracks will be stabilized 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
evaluated based upon continued degradation after tube plugging.

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

- Stabilization is not required If an evaluation is performed that Justifies tube plugging without
stabilization.

-Wear at Retainer Bar locations was detected in Unit 2. The evaluation of this mechanism Is ongoing at
the time this document is being written. Stabilization is being evaluated for these locations.

The damage mechanisms detected in 2C17 and potential in the Unit 3 primary-to-secondary leak
outage and 3C17 are wear at tube support plates, retainer bars, AVBs, from tube-to-tube interaction,
and from foreign objects. Based on operating experience, TSP wear is not expected to require tube
stabilization, TSP wear is typically seen In the early operating cycles, and subsides with each
subsequent operating cycle, Since the tube motion is limited by the TSPs and the secondary-side nlow
is predominately parallel with the tube, the severity of the TSP wear is typically much less than the
tube's repair criteria (I.e. 35% TW). Prairie Island AREVA replacement SGs demonstrate this with upper.
95th TSP wear growth rates decreasing from 11 %TW/EFPY to 3.6 %TW/EFPY respectively after the
first and second operating cycles following SG replacement. The maximum TSP %TW after the first
(1.36 EFPY) and second (1,62 EFPY) operating cycles was 21 %TW and 19 %TW respectively,
Additionally, TSP wear was not detected during the first Callaway Inspectlin following replacement,
only AVB wear .AVB wear from industry experience provides that wear In the first cycles of operation
may be of concern for the life of the plant, Reference [241. Based on the Prairie Island replacement
SGs, the upper 95th AVB wear growth decreased only slightly between the first and second .operating
cycles following replacement, (from 7.6 to 7.2 %TW/EFPY). The maximum %TVV seen during the first
in-service inspection (1.36 EFPY) was 8 %TW, and the maximum seen during the second in-servlce
inspection (1.62 EFPY) was 20 %TVV. For the Callaway plant, the upper 95thAVB growth rate was 9.4
%TWIEFPY with a maximum detected depth of 14 %TW after the first operating cycle (1.3 EFPY). In
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comparison, AVB wear forlate model SGs such as the Westinghouse Model F, haveproduced
significant (35% TW and greater) AVB wear Indications In the first or second cycles of operation.

Tube plugging is determined by the Technical Specification plugging criteria (I.e. 35 %TW and greater)
and the Operational Assessment (CA). The CA considers all sources of tube loading (bending,
pressure, 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 CA analysis and is not probable 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 eliminates any need to evaluate the wear in the out-of service tube for
the- life of the plant; when- a-stabilizeris- used. If stabilizatton-is-notperformed-for-tubes tu 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 life; or at minimum until the next planned SG tube
inspection. Bobbin sizing of AVB and TSP wear, In the presence of multiple 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 stabilization considerations. Rotating coil
Inspections 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 stabilization on a case-by-case basis, especially If the object
cannot be removed.

Selection of a stabilizer type will 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 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 intersections, Experience
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 necessitate a fully-probabillstic 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 from tube-to-tube
contact will necessitate a fully-probabillstic 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
Outage.
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comparison, AVB wear for late model SGs such as the Westinghouse Model F, haveproduced
significant (35% TW and greater) AVB wear Indications in the first or second cycles of operation.

Tube plugging is determined by the Technical Specification plugging criteria (i.e. 35 %TW and greater)
and the Operational Assessment (OA). The OA considers all sources of tube loading (bending,
pressure, 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 oaf the CA analysis and is not probable 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 eliminates any need to evaluate the wear in the out-of service tube for
the life of the pi art when-a-stabilizerIsr used. lf-stabiiltzattonis notperfarmed-fortubes- ta 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 life; or at minimum until the next planned SG tube
inspection. Bobbin sizing of AVB and TSP wear, In the presence of multiple 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 stabilization considerations. Rotating coil
Inspections 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 stabilization on a case-by-case basis, especially If the object
cannot be removed.

Selection of a stabilizer type will 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 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 Intersections. Experience
during the 2017 and Unit 3 primary-to-secondary leak outage show that the previous Section 9.0
discussion of Prairie Island and Caliway 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 necessitate a fully-probabillstic 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 from 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
Outage.

Page 37



AREVA NP Inc.,

,A
AR EVA Document No.: 51-9176667-001

SONGS 2C17 & 3C17 Steam Generator Degradation Assessment

9.2 Effect of Thermal-Hydraulic changes

Following the 2017 and 3C17 outages, SONGS will Increase Thot of the RCS from 598 deg to 608 deg
F, without changing reactor thermal power (further detail Is in Ref. 17), Industry experience shows that
changes to plant operating conditions can have a significant impact on wear rates. Changes in wear
initiation 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..turbtne- conflgurat.ion- (DC-Cook.) The operational-.assessment-calculatlons-wilI make-an-
allowance for the potential for an increase in initiation and/or growth rates,

10.0 SECONDARY SIDE CONS(DERATIONS
Per Reference [31, 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 specific Inspections for 2C17 and 3C17. Reference [171 is very detailed in its
discussion of the 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-tube lane, and as needed to target areas where ECT identified foreign objects or
wear that was likely caused by a foreign object. FOSAR Inspections In the Unit 3 forced outage will be
performed as needed depending on the identified source of the primary-to-secondary leak and other
factors yet to be Identified.

11.0 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 160 gpd
throtugh 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 terms of total leakage for all steam generators and leakage for an
individual steam generator, For all degradation mechanisms, leakage is not to exceed I gpm (1440
gpd) from all steam generators, and 0.5 gpm from any single SG.

EPRI has developed degradation-specific voltages for leakage screening, These voltages are based on
pulled tube data and are documented in Reference [28]. Table 11-1 below provides the screening
voltages for wear at tube supports (TSP and AVB), If the maximum NDE voltage exceeds the EPRI
"Threshold Voltage" using a quantified sizing technique, then a NDE max depth threshold (%TWV) will
be used to determine if in situ testing is or is not required per Reference [28]. If the NDE sizing
technique is not quantified (while exceeding the threshold voltage), then a leak test will be required. If
the NDE indication voltage exceeds the EPRI 'Critical Voltage", leak testing is required regardless of
the %TW. In the event of loose parts wear, RetainerBar 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: Voltage Thresholds for Leakage Screening

Degradatlon Mechanism Threshold Voltage Critical Voltage
TSP Wear tobbin) _ 16.2v 25:Ov

AVB Wear (Bobbin Differential) 12.lv 25.Ov

12.0 INDUSTRY EXPERIENCE

12.1 Operating Experience Reports

Nuclear Regulatory Commission (NRC) Information Notices (INs) and the Institute of Nuclear Power
Operations (INPO) Operating Experience (OE) and Construction Experience (CE) notices issued during
the last several years were reviewed to Identify any Issues that may relate to the SONGS replacement
SGs or 1-690TT tubing. Pertinent Issues are discussed below.

ECT probe Issues and automated data analysis errors
CE10002, IN 2010-05, OE18386, and OE27802 describe issues with ECT probes and errors
associated with automated data analyses processes

Q CE 10002: During the Watts Bar Unit 2 Steam Generator pre-service examination eddy current
data was being collected utilizing 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 respect to the coils resulting in a variation of the two
coils as they passed through the carbon steel tube supports which resulting In excessive mix
residual, The radiograph of the older probe showed the magnets properly centered. Other
probes from the same manufacturer produced during the same time period had the same
detrimental properties. Tubes tested with the off-centered magnets were retested 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 EPRI criteria for the validation of the correct
placement of the magnets in a magnetically biased probe. Caution should be exercised when
utilizing magnetically biased probes to ensure the response from these probes Is 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 frequency 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.

IN 2010-05: A 73% wear flaw identified at Braidwood-I in 2009 was caused by a foreign object.
Investigation revealed that the flaw had been present in the inspection data during the past two
inspections (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 dudng the 2006 and 2007 inspections. A contributing cause was
that one of the automated data analysis systems did not identify the distorted Indication.

OE18385: During the spring 2004 maintenance outage at Shearon Harris. it was discovered that
the computer data screening (COS) 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.

OE27802: 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 Indication was signaldistortion caused byclose proximity-of the wear
and foreign object to the edge of the support plate, The sorts successfully detected the
indication, but rejected It due to a phase angle criterion setup on channel 5 (130 kHz). The
indication was successfully detected and reported by the manual analysis team. 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 to the above, specific training will be given to analysts on the lessons learned from
these 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 Level Ill will review any automated sorts to ensure that no gaps In sort coverage
exists.

IN 2005-29: Unexpected tube support configurations (collector bars and bat-wings)
• Byron Unit I replaced their four steam generators with Babcock and Wilcox International RSGs

In 1997. In 2005, the UB" steam generator bobbin eddy current Inspection revealed that the
collector bars engaged, or partially engaged, only 10 of 67 row I tubes. The non-engaged
tubes were Identified 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
would vibrate and become worn. To date, no. associated wear has been detected. (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 (similar 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 tubes were stabilized and plugged, and an analysis was performed to
confirm integrity was not compromised. (This finding was also documented In OE20932 &
0E24018)

The 100% bobbin probe inspection planned for 2012 will readily detect conditions associated
with this should It manifest itself. Also, the Inspection 3cope includes detecting all eddy current
A VB locations and comparing them with the A VB locations on MHI Design Drawings.
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Foreign object experiences"
TTS Loose parts at Shearon Harris (OE18651), South Texas Project-1 (OE20539), Surry-1 (OE22839),
and Braidwood-1 (OE16235) all result in tube wear with two of the four plants required to perform
follow-up in-situ pressure testing.

OE18651: The loose parts issue at Shearon Harris resulted in operational tube leakage, -The
plant was shut down so that FOSAR and ECT examinations could be performed. Two tubes
were identified with significant ECT Indications, Both tubes were in-situ pressure tested. One
tube passed. In-sitv leak testing and the second.tube failed.leak testing. The leak rate at.
accident conditions measured 23 gpd. Both tubes passed in-situ proof testing. Follow-up
metallurgical analysis on the loose part adjacent to leaking tube indicated material composition
of Stellite-6 and forged carbon steel.

OE20539: The loose part issue at STP-1 resulted in three tubes experiencing tube wear. During
the FOSAR and sludge lancing activities, wire material was removed from the SG, Additionally,
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 scope. The examination found wear on the affected tube
and two adjacent tubes, with a maximum measured wear of approximatelyl 8%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 pressure testing. A review of the Suny 2001 ECT raw
data Identified that the indication had been present during the previous examination yet was not
called due to its proximity to 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 Identified a wear Indication on the tube approximately ¼/" above the
tube transition region, Had this Indication been discovered in 2001, RPC characterization of the
degradation could have been performed and the tube potentially plugged. The foreign objects
would also have likely been recovered, precluding 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
testing, The other tube passed 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.

O E16235: The loose parts issue at Braidwood-1 resulted in an expansion to 100%. During the
previous Braidwood-1 outage, foreign objects consisting primarily of pieces of Flexitallic Gasket
were discovered and returned to service. The following 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 2004-40, IN 2004-17, IN 2004-16: Foreign material leads to tube degradation and leakage

IN 2004-10 and IN 2004-17 describe how foreign objects within SGs resulted in tube
degradation and leakage, The INs emphasis the importance of FME control, ECT and visual
inspections to detect foreign objects, and implementation of appropriate corrective actions If
detected. IN 2004-17 'noted that a three frequency "turbo mix" enabled the bobbin probe to
detect an otherwise undetectable foreign object wear defect at the top of tubesheet at Shearon
Harris.

IN 2004-16 describes a leakage event which occurred in a Palo Verde replacement SG. The
leak raesuled -from a perforation w~hich 'was' c.us edby-apack[ng-screw pror t o -tube- Installation
in -the SG. Because the screw also caused a dent at the same location, the interfering dent
signal masked the defect signal during pre-servIce examinations and the defect was not
identified.

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

OE31365, OE30514, 0E30402 and 0E29785 all describe events involving foreign material
intrusion originating from gasket material and cutting/welding/machining debris as recently as
June 2010. The recurring nature of these events underscores the continuing need for a
heightened level of awareness .for' FME practices and recurring training and evaluation of
procedures to prevent such events.

o CE31365 Large pieces of Fiexitallic gaskets found during steam generator inspection

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

o OE30402 Machining material (curl) discovered in secondary side of steam generator

o OE29875 Foreign object found in no-tube lane, related to fabrication

0E21907, OE26178, OE27767, MER AWL 10-223: Eddy current probes 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 OE 21907: During the 1RF11 core offload at Comanche Peak Unit 1, foreign material
found inside the reactor vessel was determined to have originated from a rotating eddy
current probe assembly used for SG tube examinations during a prior outage, This
foreign material ultimately led to five fuel assemblies leaking during the previous
operating cycle.

" OE26178: During the Fall 2007 outage at Three Mile Island Unit 1, a fabrication problem
with some rotating eddy current probes was discovered during the inspection, In this
case, fabrication issues resulted in some roll pins coming loose which resulted in the
introduction of foreign 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 Island Unit 2 fall 2006 outage, some bobbin eddy current
probes used to conduct steam generator tube examinations had guide feet failures that
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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 brdttleness In some applications - in the fabrication of the guide feet. This
practice was discontinued by the manufacturer.

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

" 0E26718: During the Spring 2008 outage at Woff Creek, a portion of the probe head on
the visual Inspection tool became separated from the Inspection wand during an upper
bundle-In-bundle lnspeetlon. -The visualinspection-was being performed above.the-#4h
support plate at the time of the incident The probe head pieces could not be located.
An evaluation was performed allowing the pieces to remain In the steam generator until
the next scheduled inspection.

Other Foreign object related OE reports:

o Numerous INPO OE reports provide reminders that foreign objects represent a threat to
tube Integrity In 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-situ pressure testing to confirm that
the tube had provided the necessary margins of safety (e.g., Surry Unit 1, 2006 refueling
outage, OE23178). Most foreign object wear occurs at or near the secondary face of the
tubesheet but there have been occurrences of foreign object wear at or near tube
supports. For example, Braidwood Unit 1 Identified foreign object wear in two tubes at
the 6th lattice support (OE1 9456). Calvert Cliffs Unit 2 (0E29002) identified a large
number of foreign objects and associated degradation during their 2009 outage, and two
repairable indications were not detected by the bobbin probe due to the close proximity
of the tubesheet.

During the SONGS-2 2012 eddy current inspection, multiple processes will be In place to
prevent loss of accountability of test probes. The acquisition software manages probe
inventory thereby ensuring that only the correct probe is used during the specified
portion of the test plan and is removed 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 probe parts, during probe change-out, are entered
Into the open systems log; thus Initiating the corrective action process. Finally, during
the primary side closeout, a video Inspection of the steam generator bowl is performed
Immediately before installation of the manway diaphragms. These steps provide
assurance that an eddy current probe, or pieces of an eddy current probe, are not left in
the steam generators upon completion of testing.
In addition to the accountability of probe Inventory, other requirements are in place to
help limit the risk of probe failures. The AREVA NP procedure for FME control requires
that all tooling entering and exiting the FME area be Inspected for loose, damaged, or
missing parts. This inspection 1, documented by the initials of the person recording the
entry and exit of the tooling on the FME Control Log. This Inspection is done pre-entry
to prevent entry of damaged equipment into the FME area and again upon exiting the
FME area to ensure the equipment is still intact and that no pieces are missing.
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Reference [17] documents SCEs approach for addressing foreign objects 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 follow-
up on eddy current PLP indications in each steam generator.

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

Heavy accumulation of deposits on the secondary side of the Cruas Unit 4 SGs changed the
flow behavior.and ultimatey_ 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 foreseeable future because of the recent SG replacement.

Corrosion Experience

Worldwide industry experience with I-690TT SG tubing, regardless of SG design, was reviewed to
obtain an indication of its corrosion performance. Of the approximately 75 plants in operation with I-
680TT tubing, none have reported indications of corrosion after as many as 20 years of service
Reference [5].
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San Onofre Nuclear Generating Statio'

(SONGS) Unit 2, March 6, 201?

REASON for T•eh. Mlugging

Tubes with wear exceedinr lTechnical

Specification criteria (greater than or
equal to 35% through-wall) at Anti-

Vibrati.on Ba -(AVW) locations
Tubes with wear NOT exceeding

Technical Specification criteria nt Andi-

Vibr.fiun Bar (AVB} lutcations

Tubes with wear exceedinR Technical

Specification criteria at Retainer Bar

locations

Tubes with wear NOT exceeding

Technical Specification criteria at
Retainer Bar loctlutns

Tulpes with NO we•i at Retainer Bar
locations (Note 1)

T1otal plugged tubus
Total tubes in the steam generator

design

Steam Generator E-0DS
(Number of Tubes)

Sieani Generator 1-089

(Number of Tubes)

2 0

2

11

2

2

92 90

9727

94

9727

Notrr 1.: Tuhbe.; plugged wIh NO wear at Retainirr B3ar locations is preventive to eliminate ,par al
Retainer Bar Itcations..
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San Onofre Nuclear Ge.,i. dr.in• StaLion j 5tn-i• Generasor F-•8 8 Steam Generator L-039
(SONGS) Unit 2, March 6, 2012 (NunMber of Tubes) (Number of Tubes)

REASON fnr vTuhe Plggingý _________.. . .

Tubes with wear at Ati-Vihration tar
(AVI3) io a tions .!._'_

Tubes with wear at Retainer Bar I 2

locations . ___

Tubes with NO wear at Retainer B1ar 92 90

locations (Notoe 1) _ I

Total plugged tubes I 98 94 9.

Total tubes in the steam generator 9727 9727
design "ao

Note 1: Tubaes plugged wirh NO wear at Retainer Bar locadioris is Preventive to eliminate vPar at
Retainer Bar locations.
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You can lei the NRC staff know we intend to start in-siLu pressuoe testine early next week (oither
Monday 3/12 or Tuesday 3/13).

We ca..ln sLjppeO a oconference call to discuss our plans on either Thursday 3/8 or Friday 3T9 of Iifs
wo2k.

We expect; a final lisl of lutios to test by Friday X9.

In addition tat Ihein know we expect to test more than 100 tubes.



TEST PLAN FOR IN-SITU PRESSURE TESTING

Plant/Unit: SONGS Unit 2
S/G B9
Outage: Feb 2012
Revision: 00

Notes:

1.0 Perform the pressure tests in accordance with the latest EPRI recommendations and
the test sequence prepared for each individual tube. Hold time: 2 minutes
minimurn.

2.0 Do nol exceed 200 psi/sec pressurization rate when raising pressure to each test
point.

3.0 The hold times, test pressures, and test sequences may be altered by the
appropriate customer representative.

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

5.0 Probe insertion tolerances are +/- 3".

6.0 Test candidates and target setpoints may be removed from the list at the discretion
ot the customer.

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

7.1 In the event of leakage, follow the appropriate steps listed below based on the
location ol the indication and the test pressure when leakage is discovered.

7.2 General

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

U) Secure the test if the test pressure can not be achieved or maintained on a
leaking location,

7.3 Leakage Detected At U-Bend Locations

a) U-bend indications can only be tested with water with the tube pressurized
end-towend.
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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

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

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

c) Ht there are additional tubes to be tested in the steam generator, continue to
those additional tubes unless this is the second consecutive leaking tube.
Otherwise, perform a system leak test to 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, tix the problem and repeat the
required test points on the target location(s).

e) After confirming that a tube was leaking, inform the outage manager and/or
the customer contact that a leaking tube has been found.

Prepared by:I

Reviewed by

(b)(6)

(b)(6)

Date: r-x ,- .. 6<

Date: OZ. gwa Li?

Date: -a/K/,a 6
Customer approval ol in-situ test plan:
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SG 89

Full-Length Pressure Test

Required Test Confiluration

Water Supply Probe: Full-Length Tool Head
Location: TEH or TEC

"Stopper" Probe: Full-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 Test Pressures

Test Condition Water
Pressure (psig)

NODP 1850

(NODP +MSLB)/2 202500
(If applicable)

MSLB 3200

MSLB +600 3800

MSLB +1100 4300 *

MSLB +1600 4800

3 x NODP 5300

Not a leak test. Leak rate stabilization not required.

Test Candidate:

119-133
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Greene., Natalsha

From:
Sent:
To:
Cc:
Subject:

Werner, Greg
Tuesday, May 18, 2010 12:29 PM
R4DRS-PSB2
Makor, Shiattin; Fairbanks, Abin
FW: SONGS Unit 3 Refueling outage Date Change

Outside of Scope

From: Reynoso, John
Sent: Monday, May 17, 2010 5:01 PM
To: Lantz, Ryan
Subject: SONGS Unit 3 Refueling outage Date Change

-i

Ryan,
This information was releasetoday;

To: All SONGS Employees and Contractors

Many of you have heard discussions recently regarding a delayed start to the U3 Steam Generator Replacement Outage.
A delayed start would give all work groups additional time for outage preparation. A team of SONGS employees has

evaluated multiple options, and factors such as remaining fuel, licensing commitments and the impact on our personnel
were all considered. It 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.
(b)(6)
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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 ZCW7 Steam Generator Condition Monitoring and Preliminary Operational Assessment

1.0 PURPOSE

In accordance with the EPRI Steam Generator Integrity Assessment Guidelines (21, a Condition
Monitoring (CM) assessment must be performed at the conclusion of esda steam generator eddy
current examination. This process is described as 'backward-looking," since Its purpose is to confirm
Ihat adequate Steam Genemtor (SG) Integrity was maintained during the most recent operating period,
It involues an evaluation of the as-found conditions of the steam generator relative to established
performance criteria for structural and leakage integrity. The performance Wteria are defined In plant
technical epecdfcaflons The performance criteria are based on NEI 97-06 [1] (see Section 4.0 below).

In addition to the CM assessment, an operational assessment (OA) must also be performed to ensure
thee steam generator tubing will meet the technical specification performance critena throughout the
upcoming operating cycle. The OA projects and evaluates postulated steam generator tube
degradation mechanism. including those currently and previously existing in the subjert $Gs,

This report concludes that the SONGS steam generAtor performance criteria were satisfied by Unit 2
during the operating period prior to 2C17. and concludes that there is reasonable assurance thatthe
performance criteria will be satisfied throughout the next operating cycle.

2.0 SOME

This evaluation pertains to the SONGS Unit 2 replacement steam generators, which are reactor coolant
system- conponents. The CM assessment documented in this report is requiredto be completed prior
to plant entry into Mode 4 during start up after a 80 Inspection. A preliminary OA Is conservatively
included in this document. The Unit 2 SGs passed CM. thus an OA shall be completed for the next
inspection Interval within 90 days after Mode 4.

3.0 BACKGROUND

SONGS Unit 2 is a two "oop Combustion Engineering (CE) PWR which began commercial operation HI
1983. The lorigfinal GE steam generators were replaced in th fall of 2010 with new SGs designed and
manufactsgfed by Mitsubishi Heavy Industries W'HIt_ T

(b)(4)
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F-igure 3-Z: View From Above Bundle Showing Retainer Bar Locatione
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F~igure 3-3- Sketch Showing Retainer Bar Location
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4.0 PERFORMANCE CRITERIA

The SONGS.2 performance criteria, based on NEI 97-06 (1], are as follows:

$StattLyral Integrity Parformance Chloenon. All inservice steam generator tubes shall retain
structural integrity over the full range of normal operating conditions (in.luding startup, operation
in the power range, hot standby, cooldown, and all anticipated transients Included In the design
specification) and design basis accidents. This includes retaining a safety factor of 3,0 against
burst under normal steady slate full power operation primary-to-secondary pressure differential
and a safely factor of 1.4 against burst applied to the design basis accident primary-to-
secondary pressure differentials. Apart from the above requirements, additional loading
coditilons associated wft the design basis accidents, or combination of accidents in
accordance With the design and licensing basis, shall also be evaluated to determine If the
associated lo•ads cont6bute Significantlyto burst orcollapse. In the assessment of tube
integrity, those loads that do signlficanrtly affect burst or collapse shall be etenmi-ned and
assessed in combination with the loads due to pressure with a safety factor of 1,2 on the
combined primary loads and 1.0 on axial secondary loads.

a Accidern induced Leakago PerfortranceCeiterdix. The primary to secondary accident lnduced
leakage rate for the limiting design basis acclden other than a SG tube rupture, shall not
exceed the leakage rate assumed In the .aclcdent analysis- in terms of total leakage rate for~all
SGs and leakage rate for an individual SG. in the SONGS-2 SGs, for all types of degradation.
leakage is not to exceed 0.5 gpmn per SG and I gpm tMrough both SGs.

SOaerationa/lJen/carve Permrnance Cdte'on: The RCS operational primary-to-secondary
leakage through any one SONGS-2 SG shall be limited-to 150 gallons per day (0.i04 gpm) per
SONGS Limiting Condition for Operation (LCO) 3.4.13 'RCS Operational Leakage."

1~
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5.0 • tiISPECTION SUMMARY

The SONGS Unit 2, 2C117 workcscope Included the following inspection activities for each of the two
replacement steam generators (SG88 and SG89) using site validated ECT techniques [8]:

* Bobbin Call Examinefions

o All in-service tubes, full length tube-end to tube-end

* Rotating Coll Examinations

cp Tubesheet Periphery and Divider Lane Tubes, TTS +3"/-1', Both Legs, approximatety 3 tube
In from the periphery and 2 tubes in from the divider lane

a Full u-bendExam of Tubes Adjacent to Retainer Bars

* Secondary Side Visual Examinations

o Foreign object search and retrieval (FOSAR) as required based on ECT

o Post sludge lancing FOSAR examination at the topof-tubesheel.(periphery and the divider
lane)

o Visual Inspections of the uppertube bundle ot the 71 TSP and AVBI retainer bar regions

* Primary Side Visual Examinations

o As-Found and As-Left visual examinations of the primary channel IIeads

The subsections below discuss each aspect of the InspeCtion and describe findings thata rerolevant to
the condition monitoring and operational assessment.

6.1 Eddy Current Inspectlons Performed

A summary of the total alumber of bobbin probe and rotating probe examinations performed during
2C17 is provided In Table 5-1.

6.2 Degradation Identified

The following tube degradation mechanisms were identified during the 2C17 steam generator eddy
current inspections:

" Anti-Vibration Bar (AVB) wear

• Tube Support Plate (TSP) wear

" Retainer Bar (RBI wear

" Foreign Object (CO) wear

tc.-
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Table &-2

Table-S,, summarizes the number of degradation indications and the number of affectedtubes for each
of the fovr wear categories. The tabi. provides the number detected, the number plugged as-a result-of
the degradation type, and the number returned to service during 2C07.- Note that the number returned
to servioe reflects the fact that tube plugging due to one degradation type can reduce the-number of
another type left In service.

IA complete accounting of the number of tubes plugged and stabilized during the 2C17 outage is
provided in Table 5-.3, and the plugging/stabilization lists for both SGs are provided in Appendices A
through C.

Table 6-4

ebl-54 through Table 5-7 summarize reported AVB wear, TSP wear, RB wear, and FO wear deplhs.
respectively. Table 5-6 end Table 5-7 provide detailed infomeation on all of the RB wear and FO wear
flaws identified. Within Table 5-6 and Table 5-7, the structurally equivalent length and depth, as well as
the overall length end maximum depth of the wear are provided. These structurally equivalent
dimensions correspond to a rectangular flew which would burst at the same pressure as the measured
flew; determined using the methods described In Section 5.1.5 of reference [i].

I 1ý(19Figu91-4- through 5aUwe 9Rgure-Q.8 provide tubesheet maps Illustrating the locations of
degradatiorn reported in each steam generator. The AVB wear-is most prevalent in the central region of

I the tubesheet matrix: in longertube rows (Fgtref -1Rigu4e..4. i 5•2Figur ). Two other
regions within each SG are alsp affected to a lesser degree. These regions am located near the
periphery in slighty lower rows. TSP wear has affected fewer tubes than has AVB wear. TSP wear was
identified at nearly every support elevation, with a greater lendancy to occur on the hot leg than On the
cold leg l 6 fi4 o Fure- a.&Rgite-S, EireniRf wa-"), RB
wear was identified in only six tubes (EIguM, F5'F0 45-Slgure-r.8). Foreign object wear
was identified in two tubes in SG88 guma 5RFqum"re ).

Figure 5-10 and Figure 5-1I provide histograms of the reported depths of AVB wear which demonstrate
that the vast majority of AVB wear was less than 25 %TW. Four AVB wear flaws were sized !30%TW
and the affected tubes were stabilized and-plugged. Figure 5-12 and Rgure 5-13 provide-histograms of
TSP wear depths and illustrate that the growth rate of TSP wear during the fIrst operating cycle was
less aggressive than that of AVB wear. The maximum reported TSP wear flaw was 20%TW.

The decision to stabilize the tubes that were plugged due to AVB wear indicaftios was a proactive
decision to address the potential for continued growth of the indications. Industry experience lies
shown that most wear indications will eventually reach a certain deplh plateau and cease to grow
Ihereafter. However. with only one inspection, such an assumption could not be justified at this point.
Therefore, the conservative decision was made to stabilize these four tubes priorto plugging.

Although a significant number of AVS wear indications was detected,. the quantity, depths, and
locations of the indications am consistent with other recently replaced steam generators. The most
compatible comparison is to the replacement- steam generators at St. Lucia Unit 2. SL Lucia Unit 2 also
replaced their original square-bend steam generators with u-bend steam generators. The quantity,
deptlhs, and locations of the SONGS-2 AVB wear Indications am very similar to those seen at St Lucie

-.. Bfte - M~a ae After:6itn
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In their •1rt inspection. The TSP wear indlcations ae also Within expectations based on Inspe0tion
results flom ether recently replaced steam generators.

The retainer bar wear indications were not expected as they have notbeen reported-in other MHI
steam generators with the retainer bar design. As a resuft-of the finding of retainer bar wear, the
degradation assessment was revised during the outage to Include this new mechanism.

6.3 Secondary. Side Visual Examination Resuklts

During theeddy. Current Inspection of SG58, foreign object indications and -foreign object wear
indications were :reported in two.adjaewnt tubes atthe 4' TSP (see Table 5-7 and f;ue -tire
6,.) Consequently, a secondary side foreign object search asid retrieval effort was Initiated, anad the
team successfully located and removed the object-fVom the steam Venerator. Photograpbhsof the object
taken during retrieval are provided in Figure 5-4: Note that the.. FO wear.Indication identified in tube
SG88 R1.37 077 is visible in the left phote in. Flure 5-14. A follow-up- anralysis. performed by SCE
identified the object as weld metal debris 1173. These two adjacent tubes are being left in service
because the indicatiorns are below the Technical Specification-plugging limit and the cause of the
degradation has been removed.

Due to Ihhe eddy current wear indications, at1he retainer bam, secondary side visual Inspections of the
retainer bars were performed in both stearm .generators. These Inspections were performed cn the
retainer bars at 801, B02, Bo, BIO, .'I 1., and B12. These retainer bars. were selected for visual
Inspection since-they are-snmller in diamelereand all retainer bar.wear occurred at one ofthese
locations. The visual inspections were .focused on verifying the integrity of the retainer-bar and. the
assDclnted.welds, -All retainer bars and welds inspected were determined to be1i6 the as-designed
configuration. No cracJdng or degradation df the welds or retainer barswas observed.

The other secondary side examination activities (i.e., post-tancirrg visual exam at thetop-of-tWbesheet,
visual exams performed in-the upperbuinlle region) Identified no foreign. objects and no'evidence of
internal structure degradation. No conditions which could generate foreign objects or threaten tube
integrity were Identifed during these examinations.

- -,.-, S

5.4 Primary Chanuel Head Visual Examinaftion Results

Remote visual examinations of the four primary channel heads were performed upon removal of the
primary manway diaphragms (Le., as-found) and immediately prior to re-installation of the diaphragms
(Le., as-left),. No degradation of the stnrctures in this region of the SGs was identified, and no foreign
objects were identified. No tubes had been plugged previously in either 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 plate to channel head and tubesheet welds. There were no indications. This was a
commitment to the Nuclear Regulatory Commission to follow-tip on experience during manufacturing of
the SONGS Unit 3 stearn generators.

Remote visual examlnration of 1te four primary channel heads was performed forthe low-Lying areas.
This was a response to industry experience reported in Westinghouse Nuclear Safety Advisory Letter
(NSAL) 12-1.. In cold leg -rchannel heads, the area was the flat bottom. In the hot leg channel heads,
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the maeawas the fiat bottom and the bottom s-ix -inches of ihe sicies -offth channel hea~d end divder
plate. No abnormnal condItions, such as wastage or ur breach of the channel head cladding, were
observed, This Inspacton satisfies the requjirements of NSAL 12-1.

Table 5-1i Stearn Generator Tube Inspectiont Scope Summary

SCO6P14ES6RIJOVON ~ '~~ ~ BG5

Hot I COWi IDO ik Befths FI. VEH*T~c. 9172 9,727 9100% 07? .2 p0%

Hot HL TubhbutPiphory T8F4-.V1 1.030 11030 1hoiAO% 11030 1.83 j46wft..

Cold CL Tublhaee Paripltiy TS0434i 11030 1.030 ;tbQO0*i 1.830 1,30 101%

Hot VLR*(anir13rTtlbeRFCP OM401508 1 8~00% 94 so 1o0

OW~ CL Re~*1s!Hrl3rT~weC O7e401 10 go 10040%: .06 .0,1-06A0W.

TetIvan1211 12,f82 ihob%.. 12.141 tOA'4i 1t
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Table 6-2: Wear Indication Summary

[ SG 8B I B89 I Total
Detected

Location Tubes Inds Tubes Inds Tubes Inds

AVB 595 -1757 M04 2591 1399 4348

TSP 180 z22 119 "139 299 364
RB 2 2-4 5 6 7

FP. 2 2 0 0 2 2
Total _j779 '195O6 02 ,2 1708- 4T21

F Iugged*
Location Tubes lInd Tubes Inds Tubes I..nds

AVB A I 4 0 0 4 I 4

TSP 0 0 0 ._ 0 0___ 0

Ra 2 t2 4 5 5 7"
F 0 0, 0 0 0

Totlj L j- " 4 r, 10 11
. Returmed to Service .

Location Tubes Inds Tubes Inds Tubes Inlods
AVB 591 1732 804. 2691 1395 4323

TSP 1.80. 225 117I. 137;' 297 362
Re 0 0~ 0 !0 0 0

PC L2 2_ 0' 2 2
.Total 773 ... 921 ]2728 "44687

I This reflects only the tubes that were plugged due to
degradation. Total plugging, including those tubes plugged
preventively, is discussed in Section 5.2-

.. No tubes were plugged to address TSP wear: however, two
tubes plugged for other reasons contained oneTSP wearflaw
each, Hence the number returned to service has been reduced
by two.
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Table 6-3: PfugglnglStabllzmation SUmmary

SG 88 SG 89 Total

Tubes TUbes Tubes- Tubes Toes. Tubes
Plugged Stabilized Plugged Stabilized Plugged SItbilized

AVB 4 4 0 0 4 4

TSP 0 0 0 i 0 0 0

RB 2 2 4 4 6 6

FO -0 00 0 0 0

R13
Prevenive 2 90 11 M 23

Total 98 18 94 "5 192 33

Afthougth 96 tubas were. included in the retainer bar hnapeefion scope (see Table 514), otjy 94
tubes were removed from service due to their proxfmity'to the, rfltiner bars. Twotubesewere
removed from the list of potentially affected tubes after closer review-of the design drawings and
consultation with MHL

P~age,20
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Table .-4: Reported AVB Wear Depths (%TW)

G Averag S6sr . 1 maximum

88 10. 19.2 I 35

89 9.8 ISO~ .29a
Both GS6j 9.9 . 19.0 35

Table.6-6: Reported TSP Wear Depths (1XTW)

j SG 1 Average UppergS"58] Maximum

89 10.7 7 o. 20

LBoth SGSj V.1 [ 1.02

Table, 64ý5 Retainer Bar Wear
"Mx1Um ; •-Cir I"Aial Structural I Structural

sIizing l Depth I Extent Extent I Depth I Length
:SG Row COl . tion ET8 0/0W. TW. n) (In _.•A-----•W,

1 88 f 124 . 48 803+0.67" 1; .27C3.1 4
88 125 49

82 118 44

["i1 E8 12 1

127 1127

80 A~ 27903.1
B11.O:0~ 2703.1

I

- 58 1~ 0.~0i
0,31 ! 43.4 0.27

1 2. I0.22
0.20 2. 02.130 • o.l'B •1

1302+(1,54' I 2ýTO03 90 0.40 1 U.4 3 83.0 0.29
8 0"÷,4 27003.1. 8 04.16 0.23 20.3 0.19

811,0A2 279 3. ' 3 0.21 _ 7~.07 .0.0
B03*11.50' 1 27103,1 3B 1 o.31 0.45 4 a7 1 10.30

Table 64:. Forelgn Object Weaf

-f UM Circ Axial : Structural Structural
S o o i Sizing Depth Extent Extent Depth Length

tqn 4 ES r7 . (n (in)__

8nu136 7.. 0.1 , D.25 25.7 0.2.113 7 4+.76"2901.1 -3 P1A-iR .2J.3. 0.15
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Figure 5-1: SG88 AVB Wear
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Fllure 5-2: SG89 AVB Wear

SCE-SONGS Unit 2- REPL
AVB Wear
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Figure 5-3: SG88 TSP Wear ,•Hot Leg
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Ffgure 5-4, SG88 TSPWear- Cold Leg
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Figure 6-5 SGSG TSP Wear- Hot Leg
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Figure "-6 SG89 TSP Wear-Cold Leg
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Figure 5-7r SG88 Retainer Bar Wear
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Figure "-8: SG9 Retainer Bar Wear
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Figure 5"g: SG88 Foreign Object Wear
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Figure 5-10: SGBB AVE3 Wear Dept h Distribution
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Figure 6-11: SG89 AVB Wear Depth Distribution
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r'igure 5-12: SG88 TSP Wear Depth DMstribution
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Figure 5-13: SG89 TSP Wear Depth Distribution
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Figure 5-14: Foreign Object Retrieved from SG88
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6.0 CONDITION MONITORING ASSESSMENT

In order to satisfy condition monitoring requirements, all degradation rnechanisms4tetectedduring the
2C17 outage must meet the structural and leakage performance citeris descrlbed•n•SeCtion 4.0.
Satisfaction of the CM criteria can be demonstrated e'hl'eranslytioaly -or through in-sltu pressure
testing. Structural and accident induced leakage ntegrity areevaluated analylicalhly.based on the
degradation mechanism's characteristics. including clrcumfsFential extent, axial lengthi and through-
wall depth. Operational leakage integrity is-monitored via leakage detectJon systems and procedures
during plant operation.

Consistent with the structural Integrity critena described in Section 4.0..the limiting pressure loading
occurs at a value of three times the normal operating diffarernial pressure. For SONGS-2this value is
4290 psi f7]. 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 12, 8ection .17.2) provides the basis for concluding that
non-piessure accident loads are not limiting for the identified tube wear i•n SONGS.2 SG tubes.
Reference (2l indicates that the burst pressure ol flat barwear In u-bend flanksof re.circulating SG
tubes (i.e.. AVB wear), wear less than 270* In circumferential extentat supports below the top TSP. and
degradation with circumferential involvement less than 25 PDA. (Percent Degraded Area) anywhere in
the tube bundle, will not be significantly affected by non-pressure loads. The accident induced leakage
performan•ce criteria must also-be assessed, and in.addhion to the SLEB pressure Q2560pst {7]). must
also consider non-pisrsure loads where appropriate. -his a discussed in more6detail within this
section.

In order for a degraded tube to be returned to-service, the degradation must be measured using a
qusified ECT sizing lechnique, and the degradation-must be evaluated as acceptable for continued
operation The sizing techniques qualified for use atSONGS-2 are Identified In the degradalion
assessment [7] and are detailed in the ECT technique site validation document [8]. If a degradation
mechanism cannot be sized with appropriate sizing confidence, it is plugged on detection. All
degradation identified dunng the current outage was measured with a qualified ,T technique.

This was the first inservice inspection of the SONGS Unit 2 SG tubes: performed after one cycle of
operation following SG replacement. The potential for mechanical wear to develop at vaenous localions
wOthin the SGs was recognized prior to the examination. but the identification of significant wear at
retainer bars was not specifically anticipated. Although theexaminalion program as planned was well
capable of detecting this mechanism, the. degradation assessmentM was revised during themnutage to
include this new mechanism.

6.1 Input Parameters

Table 6-1eble44. and Table 6-TWble4-. identify the input. parameters used to perform the conditiu•n
monitoring assessment. in particular. these inputs were used wlthin the AREVA. Mathcad.tool which
implememslthe SG Flaw H-andbook equations [10]. in order to-generate the limit curves discussed in
Section 6.2. The flaw model for axial thinning wIth limited .circumterential extent-was used for the
analyses (Section 5.3.3 of Reference 5). The 4290 psi 3AP value is based on a conservative
assessment of Unil 2 secondary side steam pressure as measured during cycle 16. It la also expected
to conservatively represent the operating pressure differential (with 3xmargin) duringtthe next fuel
cycle, which is applicable to the operational assessment discussed later In this report. The planned
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primary temperature Increase will result in a higher steam pressure and a lower value of 3AP; however,
the 4290 psi value conservatively does not reflect this reduction.

Table 6-1: SONGS-2 Steam Generator Input Values

Parameter Value

Desired probabilIty of meeting buret pressure finit 0.96

TubiNg well thlcknass 0.043 inch, [7)

Tubing outer diameter 0.750 inch, [71

Mean of-ite sum of yield and ultimate strengths at temperature I1=00 pSi, -141

Standard deviation of the sum of yield and ultimate strengths 2380. pal, 115

3 X. Normal Operating Pressure Differentiel (3XNOPD) 4290 paid, IT]

EFPD from SG Replaisment througl.2C17 627.111, [12]

•Epectad EFPD from 2C17 Io 2C18 5TM, I a)

Table 6-2: Eddy Current ETSS Input Values (Refereame B)

.... ETSS ETMS ETSSParameter 96004.1 27903A1 27901A1

.Probe Type Bobbin.Coil +Point +POint

NDE depth siz i Slope 09,8 Slope - 0.97 Slope = 1.08
Intercept M Intercept - Intercept =

regression persetara _._2.89 .. %TW 2.80 %TW -1.97 %TW

NDE depth sizing technique 419 %TW 2.11 %TW 2.30 %1W
uncertainty (std) _ J__ %W_._T____T

NDE depth sizing analysis 2.10 %TW 1.06 %TW 1.16 %TW
uncertainty (.td)

Total NDE (Sizing and 4,9 %TW 2.36 %TW 2180 %TW
TechniqLue) (aid)*

Total uncertainty is the technique and analysis uncertalntlet; combined via thesquare rootl of the sum of
the squares.
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6,2 Evaluation of Stuvtural Integrity

6.21 AVB wear and TSP wear

AVS wear and TSP wear were evaluated with the flaw model described m reference [5] as "axial part.
throughwall degradation < 135" in circumferential extent," The maximum circumferential extent of a
single 100MTW wear scar formed by along flat bar positioned tangenttally to the tube surface (e.g., an
AVB) is 55.4". For double-aided AVE wear the total circumferential extent for~thls limiting case would be
well below the 136" lriit eslablished by this model; hence, this flaw model is appropriate for AVE wear.
For double-sided AVB wear and double- or trtple-sided TSP wear this model also remains bounding
because the AVB and TSP geometries provide sufficient circumferential separation between the wear
scams to permiteach indication to be treated separately. The separation between centerline contact
points for AVE wear and TSP wear is 18D .and 120". respectively. and results in negligible
circumferential interac!ion between separate wear locationsin the same axial plane of thettube.

'The topic of external foads mustbe addressed. The maximum reported AV4 wear depth (S8 %7W),
adjusted upward to conservatively account for sizing uncertainty (ETS8 9600.4.1), is 45%1W, If it
assumed that this fldw is double-sided; Fnd it is further conservatively assumed that the total
circumferential extent is 111 0 ýsee above), the resulting PDA would be 14. Similarly, the maximum
reported TSP wear depth (20%!W) -adjusted to account for NDE uncertainty is 30%TW. if it assumed
that this wear depth occurs at all three TSP land contacts, each wtth the limiting circumferential extent
of 55.4°, the resulting PDA would be 14. Because the oircumferantial involvement of these flaws Is less
than 25 PDA, external lfods need not be considered in the evaluation of burst Integrity.

The bobbin probe was ised to estimate the depth of AVB wear and TSP wear through the application
of ETSS 98004.1. CM limit curves for AV8 wear and TSP wear based upon .ETSS 96004.1 and the
parameters provided In Table w ZebleR.14 and .Table 6 23•aWJs•4, are provided in E r4FA9ure

and Figure 6-2, respectively. These figures also include the throughwa:ll depth of each indlcation
reported, plotted at the assumed axial flaw length. The assumed flaw length for AVB wear indications
was derived from the flaw profiles (using line-by-line sizing). Twenty-two AVB wear indications were
profiled with emphasis placed on the deeper Indications for pro~fling. Of the AVS wear scars profiled
(using line by line sizing) the maximum structural length was determined to be slightly less than 0.6
inches. A bounding length of 0.7 inches was chosen for the AVB wear as shown on io i;igre
6-4. This is slighty longer than the 0.6 inch width of the AVBs.

The TSP wear flows are plotted at a length of 1.4 rnches, slightly longer than the thickness of the TSPs
(138 inches), Since all AVB wear and TSP wear flaws lie below their respective CM limit curves, it is
concluded that the structural integrity performance criterion was satisfied with respect to these
degradation mechanisms during the operating period preceding the 2C17 outage.

6.2.2 Retainer Bar Wear

Retainer bar wear was also evaluated with the 'axial part-throughwall degradation < 135° in
circumferential extent" degradation model as described in reference [[]. The maximUm measured
circumferantial extent of RB wear was 0.45 inches (Table 5-") which corresponds with an angular
extent at the mid tube wai of 75'r well within tOe 135' requirement for this flew model. Because of the
rather short axial extent of-the RB wear indications, it is prudent to also consider tle potential for
rupture in the circumferential direction. For the indication with the largest circumferential extent (0.46
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S. inch, 's89 Ril o.C133 80g, and a linlrting assumption that the wear Is '0NOTW over the entire
. ir .rinfarentii a*ent, the percent degraded area ýPDA) Is found to b621 PDA (i.e., (0.46)/(Tr(mid-wall-ýia!M64te)) ).This {i~itni9 flaw was evaluated with the degradation model for circumferential cracking

• .hder pressure loading as. described in"reference 12]. Based on this modelt the lower bound burst
pressure in the circumferential direction was determIned to be 0470 psi; much less lmiting then the
results from the oxial'part- throughwall model (discussed below). This trovides the basis for concluding
that the axialpart-throughwall degradation model f appropraite for the evaluationf Rg wear.

External loads which am assumnd to exist boncurrently with the SLB accident do not significantly effect
burst pressure in tubes with flaws located in the uwbend region on 'the tube flanks tdA45*) M21. +Point
probe examinations were performned with another eddy current probe placed in an adjacent tube in
order to estimate the position-of the limiting flaw (SGB9 R119 C133 B02) relative to the tube flank. This
resting showed that the flaw lies approximately 40 to 50 degrees from the flank position; consequently,
the RB wear may not tie entirely within the flank region. However, it is also known that external loads do
not signfficantty affect burst pressure in tubes with flaws whose circumferential involvement Is less then
26 PDA 121. The upper bound circumferential involvement of the limiting RB wear flaw is only 21 PDA. It
is therefore concluded that the limiting condition monitoring structural criteria is 3xnomnal operating
pressure differentiail, rather than 1 2x the combined loading of SLB pressure and external loads. In
short, it Is appropriate to consider pressure loading-only for the structural integrity evaluation of RB
wearflaws,

The axial depth profile of each RB wear flew was measured using ETSS 279031, and this data was
used to determine the structurally significant dimensions of-the flaws using the methods described in
Section 5.1.5 of reference 15). The results are provided in Table 5-8 and, are plotted on.the CM curve
provided in Figure 6-& Since tits RB wear in tube SG89 R119 C133 602 lIes above the CM curve in
Figure 6-5, ft could not be demonstrated on the basis of NDE measurements and analytical evaluation
that this tube met the struCtural integrity performance Criteria, Consequently, this tube was subjected to
in-situ pressure testing. All other RB wear indication~s lie below the CM curve and, hence, are shown to
meet the structural integrity performance criteria analytically.

In-situ accident leakage and structural proof testing was performed on tube SG89 R 119 C1 33 B02 in
accordance with the guidance provided in reference {4]- The normal operating, accident level, and proof
test hold pressures were adjusted to account for temperature effects on material strength, and other
factors related to the test process. All testing was accomplished using full tube pressurization, The tube
was held pressurized at the required hold times without any dMfficulties. No leakage or rupture occurred
at anytime during the test, thereby successfully demonstrating that the tube met the SONGS accident
leakage performance criteria and structural integrity performance criteria during the operating period
preceding the 2C17 outage. This result also demonstrates the generous level of conservatism inherent
In the flaw sizing and analytical methods Used to evaluate SONGS SG tube volumetric degradation.
The in-situ test results are documented in reference {'151.

6.2.3 Foreign Object Wear

Foreign object wear was evaluated with the 'axial part- throughwall degradation c 135* in
circumferential extent" flaw model as described in reference [5]. The measured circumferential extent of
both 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 circumferential involvement is only 14 PDA. Thus
these tubes would not preferentially burst in the circumferential mode prior to axial burst, and the use of
the axial part-throughwall flaw model remains appropriate (see Sectior 6.2.2). In addition, because
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these flaws are located well below the top TSP (i.e., they areat the 41 TSP), and because te
circumferential involvement. is less than 25 PDA, extemal loads need not be considered in the
evaluation of burst Integrity.

The +Point: probe was used to measure the axial depth profile of the flaws through the.eppUCatioh Of
ETSS 27g01, 1. This data was used to determine the structurally signiflcant:dimonenstons of the flaws
(Table 5-7) by applying the methods described in Sectron 5.1.5 of reference [6). The applicable CM limit
curve, based upon ETSS 27g01.1 and the parameters provided In TJpbLe Wble-4- and I~bk
.:ablo~- , is.shown In Figure 64 along with the struoturally equivalent dimensions of each FO-Waar
flaw, Since both flaws lie well below the CM rlmlt curve. iAls concluded that the struatural integrity
performance criteria was satisfied with respect to-foreign object wear during.the, operating period
preceding the 2C17 outage.

6.3 Evaluation of Accident Induced Leakage Integrity

6.3.1 AVS wear and TSP wear

Volumetric degradation that Is predominantly axialin orientation and is greater than 0.25 inch long -11
leak and burst at essentially the same pressure [2] The SONGS-2 AVB wear and TSP wear flaws meet
this description. The evaluation in Section 6.2.1 demonstrated that the AVB wear andTSP wear
identified during the 2C17 outage satisfied the burst integrity criteria at a pressure of 4200 psi.
Consequently, the leakage integrity of AVBvwoar end TSP wear at-the much lower"SLB pressure
differential Of 2560 psi is also demonstrated by that-evaluation, All-ofthe:tubes with AVB wear and TSP
wear flaws satisfied the SONGS accident induced leakage performance criteria during "theoperating
period prior to the 2C 17.

613=. Retainer.Bar Wear

The accident Induced leakage Integrity of tubes with RB wear is. bounded by tube. SG a9 R119 C1.33
which had the largest measured RB wear.flaw identified during the 2C17 outage. The leakage integrity
of this tube was .onfirmed by in-situ pressure testing, during which the tube did notleek or rupture at
any pressure level. Based upon the in-situ test resUlits It is concludedtibateall of the tubes with RB wear
flaws satisfied the SONGS accident induced leakage performanoe criteria during the operating period
prior to the 2C17.outage. The in-situ tesl is discussed in more detail in Section 6.2.2 and in reference

6.3.3 Foreign Object Wear

Since the axial length of the FO wear flaws: is less than 0.25 inch it is theoreticalty possible that pop-
through and leakage could occur prior to tube rupture. Per reference [21, a conservative evaluation of
this potential may be performed through the use of the reference [5) flaw model for uniform depth, 360*
volurnetrirc degradation. The lmit curve of Figure 6-5 identifies the throughwall limit for uniform 36D"
thinning at 2560 psi. As with a CM limit, this curve includes the effects of relational, material strength,
and NDE sizing uncertainties.. The relational uncertainty is the uncertainty between the actual burst
pressure and the calculated burst pressufe based on known structural lengths and depths. The
reported maximum depth and overall axial length for the two FO wear flaws are also shown in Figure
6-5 Because both flaws lie welt below the curve it is concluded that-the foreign object wear identified
did not violate the accident induced leakage performance criteria during the operating period priorto
the 2C17 outage.
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6.4 Evaluation of Operational Leakage Integrity

Througftut the operating period preceding the 2C17 outage. SONGS Unli 2 experienced no
measurable prinaryto secondary leakage. Therefore, the operatIonal leakage performance criterion
was satisfied during this period.

6.6 CondItIon Monitoring Conclusion

This condition monitoring assessment has evaluated tll SG lube degradation detected during the 2C 17
outage against the three SONGS technical speciflication performance criteria, Through a combination of
eddy current inspection, analytical evaluation in-situ pressure testing, and operational leakage
monitoring it has been determined that the three performance criteria: 1) structural integr4t, 2) accident
rnduced leakage integrity, and 3) operational leakage Integrity- were satisfied during the operating
period prior to the 2C17 outage.
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Figure 6-1: CM Limit for AV3 Wear, ETSS 96004.1
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Figure 6-2: CM Limit for TSP Wear, ETSS 96004.1
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Figure 6-3: CM Limit for RB Wear, ETSS 27903.1
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Figure 6-4: CM Lfmft for FO Wear, ETSS 27901.1
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Figure 6-": Foreign Object Pop-Through at 2560 psi, Uniform 3600 Thinning, ETSS 27901.1
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7.0 OPiRATIONAL ASSESSMENT

The SONGS 8G Program requires that a 'forward looking' Optatonal. Assessment (OA) be performed
to .determine if the steam-generator tubing will continue to meet the aftrurat and leakage Integrity
requirements atthe end of the upcoming operatingWoyce based upon anevaluation of the degradation
mechanisms observed during the current inspectlon. As previously discussed. the foflowng tube
degradation mechanisms were identified during the 2017 steam generator inspections;

* Anti-vibrotion bar gAVB) weaf

* Tube support plate (TSP) wear

* Retainer bar (RB) wear

* Foreign object JFO) wear

7,1 Evaluation of Struotural Integrity

The fundamenUl OA structural integrity criteria is that the projected worst case degraded tube for each
existing degradation mechanism must meet the limiting struclural perfomnarnce parameter with a 95%
probablilty end 50% confidernce. Due to the relativoly large number of AvS wear and TSP wear flaws
identilfied during the 2C17 outage, a probabilistic approach was used to perform fl.e OA for these

I mechanism~s. The basic Input parameters provided in Xakl9Sf'eble-4 and Table.6.1233'Tble-gtT are
else used for tVe operaltonal.asserssrenL

7.1.1 AVS Wear and TSP Wear

'4,;,

The typical deterministic approach for performing an OA for wear is to Identify the woirst case flaw
during the current outage, apply an upper bound growth rate to reflect groWth durlng-the next cycie, and
compare the resulting depth (.e.. the end-of-cycle (EOC) depth) te'rhe OM ulir curve. This is generally
approprate fWt degradation mechanisms which Involve a ismall number of fiaws. However, when a large
number of flaws of a particular mechanism are expected to develop or are left insoervlo, A is non-

- conservatlve to ierform a determInIstic. OA evaluation of this type. A probabilistic spproach addrean':.
(b)(4)

calculated and vompared with the value of 3XNOPD. This process Is r•peated thousands of times (vi-a
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& monte carlo process) in order to develop a probabily of burst for ft worstcase degraded tube. Thisvalue must be of least 05% to. suocessfully satisfy the fundamental OA orlflte. If the resuR is lees than25%, al cWrplugging limit must be Implemented The calculationa so eonsiders unee•raftes
assoclaled with material streingth, NDE sanlg,. the ratio of maxmnum flew depth to struottiray significantflaw depth, and the eumt equation fitel. Within the lull bundle CA tool, AVD and TSP wear are
evaluated using the EPRJ Flaw Hendbook degradation model for axial psrt-thitughwell degradetlonless than 138* in circumferentiel extent, subjected to pressure loading or SXNOP,

7.1.1'1 Growth Rates

Onoof the vr.dey&ig assumrion; implemented within the full bundle OA tool is that growth ratesgolngtfoiwrd are random whh respect to the current wear depth. Since the SONQS-.2SGs have
- o rated for only one cyole it Is nrot known If ormp whtat extent this hAhvlbnrwF n(anifodi lalf
(b)(4)
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(b)(4)

The, gow rate distributitf eprlimbluPto AVB wear and TSP wear are provided in Figure 7-1, Figure
1-2, and Figure 7.3.

I

7.1.1.1 Struoturtl Depth Ratio

Structural lenglhs and depthswere obtained for 22 AVB wear Indications that were linI'byti~ne sized
with the +Polnt probe. The selection of indications for line-by-line sizing was based on depth of the
indication with emphasis placed on the deeperIndications Since the results of the operational
assoss'ant ara "ighly dependent on the deepest flaws retwmnd-to service, useL ft t structural Wengtha
and depths from 22 or the deeper indications is justified. The strucwral depths were compared to the
maximum depths for each flaw to obtain a ratio of structurat to maxiinum depth. The ratio of structural
depth to maximum depth ranged from a low of 0a76 to a high of 0.94. The average and the standard
deviation of fis ratio are O..82 and 0.052. respectively. These values were used as Inputs to the futo
bundle OA tool for the AV5 wear evaluations. Using the dlstribution of struetural to maximum depth
ratios, the OA tooal 'mndoU applies a ratio value, sampled Itrm this normal distribution, to each
postulated maximum d•ep• at the EDC. The sampled ratio value is constrained to a minimum and
maximum of 0U8 end 1.0, respectively. For TSP wear, a fixed value of 1.0 was onservatively used for
the rato of structural to maximum depth.

7,1.1.3 lnIt.atoh• end Dipth Distfibutlon ofNew Indications'
(b)(4)

7.1.1.4 Results of Probnbilistic OA for AVB Wear aid TSP Wear

The fundamental CA criteria is that the projected worst case degraded tube for each existing
degradation mechanism most meet the limiting structural performance parameter with a 95% probability
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and 50% confidence. The results of the.pi'babilistic OA for AVB wear and TSP wear are provided In
Table 7-1. The values provided-itn the -table.representihe projeotedEOC pbabifty.of non-burst forthe
entire populatien of flaws In the specifled.group. These values oompare direcilywith the 095/50 OA.
criteria. Note'athetthe cotnblned probabiOliy Of non-burstfor.AVI wear is stmplythe-productof'the
probabilities ftr the two depth groups, evaluated (e.g., 0.98 1 x 0.V91 = 0.972), Inmplementation of the
ý30%iW preventIve plugging "limit for AVB wear provided additional margin to the OA crdtaria'fn SG88
such tht the probability of non-burst for AVB wear exceeds 97% in both SG,, When considering AVB
and TSP wearin combination, the probability of non-burst at the end of the nextcycle is 97%. In all
cases the OA structural integrity crlteda Is satisfied.

Table 7.1: Projected EOC Probability of Non-Burat

End-a-'ie
No. of Tubes Tub#..Deogr adatior

" Requiring Plugging Probabititof Non-Burst

Flaw Plugging S088 SG89 8088 6489
Category Limit _........

AVB Wear >20% f_>30 %TW 4 0 G.981 0.984

AVM Weer <20% >30 %TW No Ptugging. Required 0.991 0.986

All AVB Wear M.

TSP Wear >35 %TW No PluggIng Required

AVB & TSP
W ear Combined _.___"_• ____ -__ -""_._.__-_-
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Figure 7-1: SG88 and SG89 Combined Depth Growth Rate Distrfbutfoni, AVB Wear >20%TW
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Figure 7-2: SG88 and SG89 Combined Depth Growth Pate Disbibution, AVB Wear <20%TW
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Figure 7.3, Depth Growth Rate Distributions, TSP Wear
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7.1.2 Retainer Bar Wear

To eiminatethe potential for future RB wear in inservice tubes, all tubes adjacent to retainer bars were
plugged in both SGs. Pior to plugging, all tubes with RB wear Indications were stabilized with u-bend
cable stabilizers. The tubes on- either side of all retainer bars, ateach end of the retainerbars, and at
the center of the-retainer bars, were also stabilized prior tQ plugging in both SGs. This augmented

I stabilization, depicted in Pilura 7-4.V,.e-Z., provides additional material volume to resist continued
RB wear, and provides added assurance that the retainer bars will not interact with mnservice tubes.
This figure shows the stabilization pattern for S085, includ'ing the two tubes with RB wear indications in
SG88. These correetive actions provide reasonable assurance that retainer bar wear will not challenge
the structural integrity performance criteria during the remaining life of the steam generators. In
addliton, the stabilization of thase tubes provides reasonable assurance that a tube severance event
wlif not occur during the remaining life of the steam generators.

Monitoring of the tubes adfecant to these plugged tubes will be performed during the next scheduled
steam generator Inspection.

Figure 7-4: Augmented Retainer Bar Stabiltzation (8058 Shown)
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7.1,3 Foreign Object Wear

All UnKt 2 SG tubes were examined full length with bobbin call probes. Two tubes were Identified with
foreign-object a•d foreign object wear indications. The object whichcaused the foreign object indication
and associated wear was retrieved from the.steam generator. Consequently, there is nocapacity for
the degradation to progress during future operation, After removal of the pert the affected locations
were Inspected with a +Pointrm technique qualified for depth sizing (with the part not present). Neither.
indication exceeded the SONGS 35%TW plugging limit (see Table 5-7). Since the indications were
below the SONGS plugging limit and the part was removed, these tubes were left in service. No other
foreign objedle orforeign object wear flaws were identified during the eddy current examination.

Subsequent analysis by SCE determined the part. as weld metal debris. Therefore, this is not Indicative
of degradation ofseoondary side intemals.

The SG: work activities performed during.thii refueling outage included post sludge lancing secondary
,ide visual inspections of the ITS annulus and no-tUbe lane regions in both S8s, and visual
examinations of the upper bundle, including the retainer bars and the retainer bar welds. Other than the
object discussed above, these examinations identified no loreign objects or conditions which could
credibly generate foreign objects capable of impacting tube integrity.

In summary, based on extensive ECT inspections augmented by secondary side visual examinations
and FOSAR, no foreign objects capable of causing tube degradation are known to renmain in the Unit 2
S~s. Hence, there ms reasonable assurance that foreign objects will niot cause the structural or leakage
Integrty performance criteria to be exceeded prior to the next tube examination in each steam
generator

7.2 Evaluation of Leakage Integrity

All tubes with degradation exceeding the technical specificaiton plugging Oimit have been removed from
servce by plugging. Par reference 12], the onset of pop-through leakage for axially oriented volumetric
flaws wivh limited circumferential extent - the nature of the degradation identified in SONGS-.2 SGs - is
coincident with burst. Snfe none of the identified degradation mechanisms are projected to exceed the
structural performance criteria prior to the next scheduled inspection In each SG. there is reasonable
assurance that neither the operational, nor the accident-induced leakage performance criteria will be
exceeded pnor to the next inspection of the Unit 2 SGs.

7,3 Secondary Side internals

Afthough interaction of tubes with retainer bars resulted in significant degradation in several tubes, this
condition has been remediated through tube stabilization and plugging. No degradation of secondary
side internals which could impact tube integrity prior to the next examination was identified during this
outage. No tube support deficiencies or ry splacement were identified during the 100% bobbin probe
examlination or during the secondary side visual examinations.
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7,4 Operational Assessment Conclusion

Besed. upon the results of the 2C17 eddy current tube examinations, the primary and secondary side
visual examinations, and the Implemented rotettim e-actions; this preliminary operational assessmenlt
concludes the steam generator structural and leakage integrity performance criteria will be satisfied
unti the final operational assessment is ornnpleted.

As a prertmrrinary OA, this assessment is only valid for 90 days after entry Into Made 4. The possible
restoration of hot leg. primary side temperature does Introduce additional uncertainties tro the
analyses. Therefore, this operational assessment will be updated with additional supporting information
for the assumptions on growth rates for AVB and TSP wear.

In addition, the potential for tube-to-tube wear (similar to that seen in SONGS Unit 3) will also be
Included in the final operational assessment. More. discussion an this subjertis provided in the next
section.

8.0 POTENTIAL APPUCABILITY OF UNIT 3 FINDINGS TO UNIT 2 OA

During the 2C1'7 Inspection. SONGS Unit 3 was shut down due to a primary-to-necondary leak. After
eddy currenttesting ofthe Unit. 3 steam generators. it was detemilned that the likely cause of the leak
in Unit 3 was tube-to-tube wear in the u-bends. The Unit 3 tube-to-tube wear is believed to be dlue to
in-plane motion and instability of the u-bends of the tubes. A Root Cause Assessment has been
initiated.

if this event had happened after the SONGS-2 outage or at another plant, the EPRI g=L:doiines would
require that SONGS address this operating experience= in the. degradation assessment prior to the next
Unit 2 steam generator Inspection. In. this case, the degradation would be Included as a potential
mechanism and-a sample inspection with a qualified technique would be required. For the tube-to-tube
wear, the bobbin coil is fully capable of detecting this mechanism. Since all in-service tubes were
inspected full length with bobbin coil probes, the Unit 2 inspection scope was more then adequate to
detect this mechaniism. No indIcations of tube-1o-tube wear were detected In any Unit 2 tube.

However, since this event occurred during the Unit 2 inspection, SCE took several additional steps to
provide additional assurance thai this mechanism had not initiated in the Unit 2 steam generators
These steps included the following:

, Review of the bobbin date with 're-catlbrated" eyes sensitized to the potential for tube-to-tube
wear

* Supplemental visual inspections of the 7'h TSP and the u-bends in the vicinity of 004
" Evaluation of the axial extents of the AVB wear flaws

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

The review of the bobbin data included about 1000 lubes in each steam generator 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 the. suppletental visual inspections was to look for evidlence of tube-to-tube wear and
tube-to-AVB wear in the region experiencing this wear in Unit 3's steam generators and thus support
the results of-the eddy current inspection program. The visual inspections in the u-band nearthe B04
support included multiple, passes between .Columns 73 and 67 N vtd.n

inspections ofithe 7"' TSP Inspections were performed to look for TSP wear. bloclagibof the bmached
openings, and tube alignment with the 7" TSPR No abnomanl or unexpected conditions were observed.

The eddy current data on- a sample of the deeper wear indications were also reviewed for wear
extending outside the bounds of the AVB. These reviews showed that.the wear indications were
contained within the confines of the AVB intersection.

Therefore, Itt;odddht h u -ue ID-tr t hhnbhs,.pe~ciffic :oUic 3o
the tube-Ito-lube wearhjawt.yetiniliated -1m. Un~t, .-the outcome of the Root Cause Assessment
shows t.iat Unit ils Su epu pfisb to this mechanism, this operational assessment should be iseviewed
and revised as necessary al that time.

The above disCussion. assLaMes that. operating conditions for the upcoming cycle of operation ae the
same as in the previous cycje of operation for Unit 2. As discussed seatlier, SCE.ha, plens-t.eo.estore
the primary. side hotqeg-temperature to-a. temperature of 60SF. In. :ghtofthe.Uni_ t 3 Witq§s-SCE,-is.
c=ntlybr•onsidenilg-ths. T•ttestorati6.baiL`e~isi~n:has:tbeenndetithe tirmor
,pnepsration.Cft~repott. AtM increase In T-hbf Wil •,hange veloc fles, dersiles, end pressures within
•e tuba b6undle. lisho'uld be noted that there are considerable uncertainties associated with these
pending changes that have not been evaluated by AR•-VA. Therefore, If SCE proceeds with T-hot
restoration, this operational assessment will be reviewed and. revised .to.ad.dresEL.thQ.potentialfor...
increased. wear rates. Ili-rm iiUfrmt hiit 3:loot Caose Asns~es •ene;llbead ssedi rnhe

-e s .r. .ve r..•... .: Wr : e-- .: go r d. in I......p i 1,final ~ ~ ~ ~ ~ ~ ~~I opr.oasemnrgrigtepsil developmenft'offttbe-td-itube we In Unit 21

9.0 CONCLUSIONS

The results of the steam generator inspections performed during the SONGS 2C17 refueling outage
and evaluated in the condition monitoring assessment, confirmed that the three technical specifIcation
performance criteria were satisfied during the operating cycle prior to 2C17, Tube. pltigglng:and.
stabilization..activities,.ilemented-uring-2C.7 femediated-degrnded-•ndittons-and ptaced theJSGs In

oron ion acceptable,f'r-operatibn. This preliminary operational assessment concludes that the
steam generator structual and leakage integrity performance criteria wilt be satisfied urtil the final
operalional assessment is completed.

As stated in Section. 7.4. this operational assessment is preliminary. The final operational assessment
will be completed within 90 days of Mode 4 and will consider information on the effect of a: possiblT-;.
t-resioration on growth-;rtes:of AVB ando.-TSP. wear and the.possblae dev•lopment oftube;to tube .
wear..
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15. AREVA 51-91773P5-000, 'In-Situ Pressure Test Surnnary for SONGS Unit 2 (Feb 20T2)'

16. AREVA 51-9172250-000, "CMOA of TMI-1 SGs at tR19.' November 20111

17. *SONGS Nuclear Notification 20184749, Created February 13, 2012

'Document is not retrievable from the AREVA document control system, but can be retrieved fromnVihe
SCE document control system. Per AREVA Administrative Procedure 0402-01, Appendix 2, this
docLumerlt is an acceptable reference.

AREVA Project Manager Signature Date
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ASC D0044582 Page 1 of 49
ENGINEERING CHANGE PACKAGE COVERSHEET

NECP Number 800074957 (Order B001756541
Rev. 0 ASC No, DOOr4582

Page 1 of 46

Reference: S0123-XXI V-10OA

Tifle:
SGRP- TEMPORARY FACILITIES OUTSIDE THE PROTECTED AREA 1070800358-52

NEOP Type TEMPORARY NECP REMOVAL DATE
ISSUE FOR CONSTRUCTION N/A

Quality Class UnitI IV 1123

Tier Level
TIER II

-- INECP Owner:

Verification of PQS must be completed and verified 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 verification.

PQS T4EN9O is required for the NECP Preparation, Approval, and Closure of Tier I and IL-
POS T4EN91 is required for the NECP Preparation, Approval, and Closure of Tier III and IV.

t-Preparod by: (Prirlt-a-'de and~sign) . p• ate
I(b)(6) - -.- / d , ,-- 1

r-.--Verifed by ([IRE/Checker) Date
(b)(6) I of- /aS - zO Ii _

r"Approved by: (FLS I Date

Approv•e.d By: (Manager, DE) Date

Approved by; (Other) Date

Important to Safety or RO?:
E] Yes Z No

C-x 4

License Amendment Request required:
E] Yes Z No

If YES; list PCN No.

Are there any "YES' responses on Form 26-182 or 26-571?:
E Yes [E No

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



ASC D0044582 Page 2 of 49
ENGINEERING CHANGE PACKAGE COVERSHEET

NECP Number 800074957 (Order 800175654)
Rev. 0 ASC No. D0044582

Page 2 of 46

Reference: S 123-XXIV-10.1

Implements NCR (N-CAP) disposition item?:
[] Yes 0 No

List the I 0CFR 50.59/72.48 SCN and or SE Operal

If YES, indicate NCR#/Rev/Disp Item#

Operation 800074957-0020 (SCN 070800358-54)

The previous 10CFR 50.59 Screen is still applicable to ASC D0044582 and concluded
that the orooosed 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 Chanae:
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 Original Steam Generator Steam Domes (OSGSD)ltransition
cones and steam dome internal components. A shielding/shipling package (tube bundle cover,
TBC), will be installed onto the OSG Lower Assembly (OSGLA). Other activities include 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 SPI 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.

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

NECP Number 800074957 (Order 800175654) Page 3 of 46
Rev. 0 ASC No. D0044582

Reference: S0123-XXIV-10.1

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 onsite 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-D1351).

The OSGSF and RSGSF, as shown on Bechtel Drawings 25221 -000-CO-1 000-
00001 (S023-617-3-D149) and 25221-000-CO-'t000-00002 (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-CO-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.

1. Wet Cut Preparation and Internal Cuts.
2. External Cut Preparation and Mechanical Cutting.
3. Separation of the OSGSD and OSGLA.
4. Tube Bundle Cover Installation.
5. Pre-weld Heat Treatment and Welding.
6. Cut-up Steam Dome and Storage of Cut-up Pieces.

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 5/1012010. Other activities related to the facility design are
considered below with reference to OSG Segmentation Plan dated 5110/2010 and
HPP-1 1 Revision 0, 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, Ltd. 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 installed 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 allow
vehicular traffic to enter and exit while maintaining its function to contain any 'spill'
material. The capacity of the Spill Berm is approximately. 70,000 gallons.

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 able 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 bottom 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
almost continuously, at 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 to 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 wit( 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 available 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-gallon drums will be needed
for evolutions that create heavy slag 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. no catastrophic tube failures) and
results from abrasive smear contamination surveys of the OSG internals. Water to fill
the OSGs will come from 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 gallons 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 water 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 obtained from the filter skid
location. The water from the OSGs will be pumped into Baker Tank(s), or similar, for
holding prior to releasing to the Unit 1 yard sump.

- Effluent Engineering must perform 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 SO 123-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, work 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 samples need to be briefed on the correct information to put on the tags.
Air monitors, such as the AMS-4, will also be used to provide continuous monitorinq
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with set alarm points 0.3 DAC Slow 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 tornado loads.. However, their framing and fabric covering are
fight weight components that would not produce missiles during a tornado that have
more severe effects than the tornado-generated missiles listed in UFSAR Table 3.5-6,
so their failure would not affect the integrity of adjacent Quality Class I or II structures.
The fabric covering is fire retardant which satisfies the combustible restrictions of
Procedure SO1-XXVIII-6.1.2 for the Industrial Area and the adjacent ISFSI.

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 I or II structures. The trailers and sea vans are
located, installed and contents controlled per plant Procedure SO1-XXVIII-6.1.2 as
applicable. This ensures that appropriate clearances, safety, debris exclusion and fire
protection measures are maintained.

These facilities and trailers will be located in the Unit I 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 activities will post industrial safety concerns. SO123-IT-1,
Infrequently Performed Test or Evolutions Procedure and a Management Oversight
Review will be conducted. The activities will also affect HP, ALARA, and effluent
control. HPP-1 1 is prepared to address HP and ALARA issues. Chemistry effluent
control and OCDM, Fire protection, and NEIL insurance are also considered. All 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 S023-617-3-M3 (Bechtel Document 25221-000-3DR-CO1G-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-CO-1000-00001 (S023-617-3-D149) for specific
design requirements of these facilities.

Edison Project Design Criteria Manual for 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 utrailer
installation", "trailer", "temporary facility", "tent facility", "tent", "temporary anchor",
"anchor installation", and "base plate" were used in a keyword search." All internal and
external sources were used in this search and no date field was specified. Therefore,
the search encompassed the entire database.

No items were found to 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:
I NONE I
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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-CO--1000-00001 (Attachment 2).

All other materials will be purchased as commercial grade items per the ASTM's or
specific product call outs on the design drawings.

H. Special Construction Requirements:

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

equivalents.

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

Bechtel Drawinq Number
Bechtel Drawing 25221-000-CO-1000-00001
Bechtel Drawing 25221 -000-CO-1 000-00002
Bechtel Drawing 25221-000-CO-1000-00003

SCE Drawing Number
S023-617-3-D149
S023-617-3-DI50
S023-617-3-DI51

See Attachment 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-handling activities shall be performed by trained personnel and in accordance with the
technical requirements of SONGS Procedure S0123-1-7.24, "Rigging Manual" and SONGS
Procedure S0123-1-1.13, "NUREG 0612 Cranes, Rigging, & Lifting Controls".

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

Install ýnd anchor temporary facilities in accordance with the manufacturer's instructions.
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List of Drawings for ASC D0033902:

Items Company Drawing Rev. Title
C-068-I 63046-

New Components Energy Solutions 001 4 SGLA, Closure Details
Sheets 1 and 2
C-068- 163046- SGLA Tube Bundle Cover

Energy Solutions 100 2 Details
Sheets I and 2
C-068-163046- SGLA Closure Hardware

Energy Solutions 110 GA Details
Sheet I

C-068-163046-
Energy Solutions 120 0 Manway Impact Limiter

Sheet I

Rigging and hOSG Cribbing Details for

Handling Bechtel CO-1000-00007 0 Wet Cut Segmentation
Handling__Method

OSG Steam Dome Removal
Segmentation Bechtel CO-1000-00008 0 Segmentaton

& Segmentation

OSG Edison/CE S023-915-77 2 OSG Outline

OSG Edison/CE SO23-915-132 0 OSG General Arrangement
and Assembly -Elevation

OSG Edison/CE S023-915-91 1 Baffle Assembly
OSG Edison/CE S023-915-109 I Tube Support Details

OSG Edison/CE S023-915-106 I Tube to Tube Sheet
Assembly Section View

OSG Edisou/CE SO23-915-105 I Tube to Tube Sheet
Assembly

OSG Edison/CE S023-915-199 0 Steam Separator
OSG Edison/CE S023-915-147 I Miscellaneous Details

OSG Edison/CE S023-915-136 0 Upper Shell Details and
Assembly

OSG Edison/CE S023-915-149 0 Separator Support Plate
I__ _Details and Assembly

OSG Edison/CE S023-915-167 0 Steam Dome Assembly
Upper

L ~ I

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

Testing required for Installation or Removal:
0 Yes fl No

Standard Construction Test Required - (for generic component level functional testing such as loop,
testing, instrument calibration, hydro testing, continuity checks, system flush, etc.)

Yes FI No
Test Guidelines Required (Test Guidelines Attached)

El Yes Z No

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

Minor changes to the Unit 2 & Unit 3 UFSAR or the Unit I 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.
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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 [3J No X Remarks:[4]

2. Containment Materials

Yes No X Remarks:.

3. ALARA

Yes X No Remarks: See Attached 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 Seismic Class I
SSCs.'Yes- " No

12. Separation Criteria

Yes No

13. Single Failure/FME

Yes No

X Remarks: "

X Remarks:

A

X Remarks:

Form 26-182 Rev 27 04/10
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14. Security system Impact

Yes No X

15. Emergency Plan Impact

Remarks:

Yes No

16. Electrical system

Yes No

17. Station Blackout

Yes No

18. ISI Program Plan

Yes No

19. Digital

Yes No

20. Software

Yes No

X Remarks:

X Remarks:

X Remarks:

X Remarks:

X Remarks:

X Remarks:

21. Primary System Temperature

Yes No X

22. Non-safety Interaction

Remarks:

Yes N(

23. Industrial Safety

Yes NC

o X Remarks:

0 X Remarks:

24. Dry Cask Storage/ISFSI

Yes No X

25. Control Room Habitability

Yes No X

Remarks:

Remarks:

26. Flow Induced Vibr'tion

Yes No X Remarks:

Form 26-182 Rev 27 04/10



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:

Prepared 
By: Date: 8/23/10

Form26-182 Rev27 04/10
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UNIT: (4] 1,2,3 SYSTEM: [5]

FACILITY/EQUIPMENT AFFECTED: [6] OSG Seqmentation Proec

I. ALARA CONSIDERATIONS [7]
A. ENGINEERING DESIGN FEATURES

1. Reliability-. long life, low maintenance
YES NO N/A X

2. Provisions for flushing/filling/draining
YES X NO N/A

3. Prevention of crud traps
YES NO N/A X

4. Smooth, non-porous surfaces
YES NO N/A X

5. Crud Control: Low Cobalt-bearing Material
YES NO N/A X

B. AREA ARRANGEMENT
1. Minimum exposure to traffic

YES X NO N/A

2. Separation from other equipment/drains/aisle ways
YES X NO N/A

3. Provisions for component laydown/storage
YES X NO N/A

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

YES NO N/A X

2. Access for inservice inspection
YES _ NO _ N/AX

3. Remote readout instrumentation
YES NO N/A X

4. Remote valve/equipment operators
YES NO N/A X

HP(123) 26-247 REV. 2 06/08
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5. Adequate sampling lines, hood/sink
YES NO N/A X

D. PROVISIONS FOR MAINTENANCE
1. Adequate lighting, electrical outlets, other utilities are provided

YES X NO N/A

2. Insulation or shrouding can be easily removed and replaced
YES NO N/A. X

3. Components are removable for maintenance
YES NO N/A X

4. Space and access (platforms, etc.) for maintenance
YES NO N/A X

5. Rigging equipment is necessary and available
YES X NO N/A

E. PROVISIONS FOR RADIATION PROTECTION
1. Proper access control to prevent entry to high radiation areas (gates, barriers, etc.)

YES X NO N/A

2. Adequacy of shielding (fixed shielding or open space)
YES X NO N/A

3. Temporary shielding
.YES X NO N/A

4. Adequate ventilation
YES X NO N/A

5. Supplied breathing air
YES X NO N/A

6. Controlling the spread of contamination
YES X NO N/A

7. Decontamination of components, materials, tools, etc.
YES X NO N/A

8. Radiation monitors
YES X NO N/A

HP(123) 26-247 REV. 2 06/08
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9. Adequate communication
YES X NO N/A

10. Drainage/Curbing
YES X NO_ N/A

II. 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.

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

Ill. MAXIMUM EXPECTED DOSE RATES [9] 1.2 REM PER HOUR

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

IV. SPECIAL MAINTENANCE AND INSPECTION REQUIREMENTS [10]

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

REMARKS [12]

Prepared by Responsible Engineer [13]

Name (printb.6) Signature: Date 9/13/2010
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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.

[1] Enter the design change document (e.g., DCP, ECP, FON, 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.
[7] 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.
[11] Enter previous experience with equipment, including applicable industry operating experiences.
[12] Enter additional remarks.
[13] Identify the responsible engineer who prepared this checklist.
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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)?

El Yes [D 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.

ED Yes I] 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?

El Yes M] No

NOTE: Cables which are added to the control room should be limited to those
necessary for operation of the control room.

4.0 MODIFICATIONS 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 Valve internal/external parts(s)?

El Yes Z No

5.0 MISCELLANEOUS SUBJECTS - For Units 2 and 3, does the change alter the
Reactor Coolant 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?

El Yes M] No

26-292-REV. 9 6/08 (FACSIMILE)



.~~, I .A

ASC D0044582 Page 20 of 49
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 - including remodeling of protected rooms, hydrants, standpipe,
hose stations, hose houses, extinguishers, seismic Category I tanks/pumper unit)?

El Yes Z 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
2&3 emergency chiller rooms, the auxiliary feedwater pump rooms, 9' elevation
communications room or the component cooling water pump rooms?

El Yes M 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)?

El Yes N 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?

El Yes 0 No o

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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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 siorage/warehouse areas,
workshops, or aux boiler/fuel tanks? Does the change add new safety-related panels or
cable trays?

Yes Z No

11.0 CHANGES TO SAFE SHUTDOWN - For Units 2 and 3 ability to 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?

EJYes 0 No

12.0 PROPERTY AND LOSS INSURANCE STANDARDS - For Units 1,2, 3 and OCA
does the changes have any potential impact on SONGS compliance with NEIL Property
& Loss Insurance Standards? (See Detailed Question 12 for summary of NEIL
requirements)

[ Yes R No

13.0 OCA FIRE PROTECTION CAPABILITY, AND FIRE PROTECTION PROGRAM -

For SONGS ISFSI, Unit I 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 tihe 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?

Z Yes E) No

NOTES:

(1) If all responses to this Summary Checklist are "NO", the FP Checklist is
complete and the Detailed Checklists are not needed.

(2) For each Summary Checklist answered "YES", the corresponding Detailed
Checklist(s) are to 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 assignment number is adequate and further explanatory text is
optional.

e----Prepared By-:[ D 1a3te0:0 r
)(6 1132001-)6
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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
Standards?

12.1 NEIL Insurance

12.1.1 Does the change have any impact on Nuclear Electric Insurance Limited (NEIL)
Property and Loss Insurance Standards applicable to SONGS? Examples are design
changes for additional or renovations of plant buildings, trailers, warehouses, fire water
supply system, fire pumps, sprinklers, deluge, C02, Halon, underground piping,
hydrants, standpipe systems, detection systems, alarms 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, etc, (Use Design Guideline 12 in 90049,
Attachment 1 for additional details on (NEIL requirements)
jZYesI]No

Enter additional information including FPE assignment (required for any YES answer):

SPI 800074957-0040 has been generated to Mark Tolson to evaluate NEIL impacts.

PREPARED BY: DATE: PAX

1(b)(6) 9113/2010 (

13.0 OCA FIRE PROTECTION CAPABILITY, AND FIRE PROTECTION PROGRAM -
For SONGS ISFSI, Unit 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 combustibleffire
hazards?

26-292-REV. 9 6/08 (FACSIMILE)



ASC D0044582 Page 23 of 49
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: S0123-XV-51,26-404

13.1 Manual Fire Fighting Capability

13.1.1 Does the Change adversely impact Manual Fire fighting capabilities? Examples of
such Changes are: alterations of hydrants, hose stations, fire main, fire extinguisher
changes, hindering access to siteareas for fire fighting and fire vehicles, etc.
nl Yes Z 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.
El Yes M 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, etc.
LI Yes M 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, wooden or
unprotected buildings, etc.
El Yes N No

13.2.2 Does the Change affect the ISFSI combustible control zone or reduce the ISFSI
Area combustible storage restrictions?
El Yes Z 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 structures in Unit 1 in a safe condition in the event of a fire?

26-292-REV. 9 6/08 (FACSIMILE)
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13.3.2 Does the Change increase the likelihood of a significant offsite release of
radioactive material due to a fire in Uniti, SYF - MPHF, or OCS?
EI Yes ED No

Enter additional information including FPE assignment (required for any YES answer):

SPI 800074957-0050 has been generated to Jerry Gisi to review for EP and PFP Impact
and an SPI B00074957-0060 has been generated to Ronnie Morales to add appropriate
extinguishers and update the extinguisher surveillance procedure.

26-292-REV. 9 6/08 (FACSIMILE)
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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 documenit?

El Yes M] No

B. Are there any administrative limits or restrictions associated with the operation of
equipment/system related to this change or document?

L] Yes N No

C. Are there any specific plant modes or conditions required for system operation?

El Yes [] No

D. Are there any specific plant conditions during which this system should not be
operated?

El Yes MI 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?

E] Yes X No

F. Does the design or the document include consideration for abnormal operating modes
(such as backflush, heat treat, bypass operation, etc.)?

LI Yes 0 No

G. Does the design or document address manual, remote and automatic operating
modes of the system or equipment affected?

El Yes Z] No

H. Does the design or document identify power sources for new components and include
reference to designed loss of power response?

D] Yes 0 No

K. 1. Does the design or document address how system or component failure will be
indicated to plant operators (alarms, annunciators, process parameter changes, etc.)?

El. Yes Z] No

J. Are there changes to interfacing or auxiliary systems requirements to establish and
maintain operability (power sources, cooling water, HVAC, lubrication, etc.)?
[] Yes Z2 No

K. Does this change or document as-built all or part of an existing Temporary

Engineering Change Package (Temp NECP)?

L1 Yes [] No

26-404 REV. 34 03/10
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1. OPERATIONS IMPACT (Continued)

L. Are Operations methods affected:
1.L.1 System ali.inment/operations
1 .L.2 Alarm or abnormal indication reslonse
1.L.3 Technical Specification surveillance
1.L.4 New or deleted maferial codes (e.g., chart paper, 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)
E1Yes M No

M. Does the design or document change require additional operation training? (If
unclear, contact Operations and NTD to determine if training is required.)

E] Yes I] No

N. Is operator training required before the new equipment is declared operable?
Contact NTD/Operations Training to determine training requirements.
LI Yes Z No

0. 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?
El Yes M No

P. Does the design or document change lead to an OPS procedure change? If yes,
create N-SPI to NTD OPS.

El Yes 0 No

Q. Does the change add, modify, or replace Control Room hardware? If yes, create N-
SPI to NTD OPS.
El Yes ED No

2.0 OPERATIONS I 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)?

El Yes Z No

B. Has system logic been modified in a manner which would affect operation or
surveillance performance?

E] Yes Z] No

26-404 REV. 34 03/10
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2. OPERATIONS MAINTENANCE IMPACT (Continued)

C. Have any set points (including breaker and relay) been added or modified?
El Yes M No

D. Are technical specification. set points or automatic trip functions added, .deleted, or
modified by this change or document?
EL Yes M No

E. Have battery or diesel generator (DG) load calculations been affected?

El Yes 0 No

F. Have any surveillance requirements or criteria been added, deleted, or changed as a
result of this change or document?
[] Yes [] No

G. Are there any assumptions, design inputs, or references which may affect plant
operation, maintenance, or overall performance?
El Yes 0 No

H. Is there specialized training needed for the operation or maintenance (e.g.
calibration, etc.) of any equipment added?

El Yes 0 No

I. Are there changes that could affect the Control Room Envelope boundary inleakage?
El Yes 0 No

NOTE: If there is a YES response to any of the above, contact the Operations and/or
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.

3.0 MAINTENANCE IMPACT

A. Is equipment added, deleted or modified (including different model, configuration,
setpoint, parameters, etc.)?

El Yes 0 No

B. Is any plant installed software added, deleted or modified?
El Yes M No

C. Are any Maintenance procedures impacted or new procedure(s) required?
El Yes Z No

26-404 REV. 34 03/10
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3. MAINTENANCE IMPACT (Continued)

D. Are any Maintenance RMOs impacted or new RMO(s) required?

0l Yes [0 No

E. Are there any new or modified vendor manuals, instruction or installation details
associated with this change document?

E] Yes 0 No

F. Is an environmental qualification data package required or modified by the change or
document?
El Yes Z No

G. Are electrical schemes added or deleted by this change or document?

El Yes 0 No

H. Is maintenance training impacted or new training required? Contact the Maintenance
Training SPOC to determine training requirements.
El Yes M No

I. Is any plant labeling added, deleted, or modified?

El Yes ER 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?
D] Yes I] 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
Calculators, Core Operation Limit Supervisory System, Fire and Security Monitoring
Systems, Chemistry and Health Physic Systems, Full Flow 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)?

El Yes [D 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)?

El Yes I] No

26-404 REV. 34 03/10
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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/alcqorithm for a monitored point?
4.C.2 Add/modify a programmable controller?

LI Yes 10 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 firmwarelsoftware 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 III or Section XI
code classified welds or components (including supports) subject to Inservice
Inspection (ISI) per S023-XVII-1 ISS2 and 90073 (Unit 2) or 90074 (Unit 3)?
EL Yes N 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?

El Yes 0 No

F. Does the change or document add or modify any containment penetration? The
penetration includes containment isolation valves, vents, drains, and boundary
valves, etc.?
[] Yes Z 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.

El Yes 0 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.
El 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?
El Yes 0 No

B. Does the change affect any Maintenance Rule Function or component scope?

El Yes 0 No

C. Does the change affect the secondary plant thermal efficiency?
5.C.1 Create a new 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 chanqe the drain/vent path of any secondary component?
5.C.3 Change heat exchan]ger 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)?

El Yes Nl No

D. Does the change affect the Thermal Performance Monitoring Program?
5.D.1 Modify or chan-ge any instrument used in the Thermal Performance Monitoring

Program?
[] Yes Z] No

E. Does the change or document involve UFSAR activity or the Physical Security Plan
(PSP), through change, reference, assumption or discussion?

0l Yes M] 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.

El Yes [Q 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, including all necessary support
systems, subsystems, train, component, device, instrument, controls, or power. If
"Yes", contact the System Engineering Electrical/I&C Supervisor.
El Yes 0 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).)
El Yes 0 No

B. Does the change or document add or modify a system used to transfer, process, or
discharge radioactive liquid or gaseous waste?
[] Yes M No

C. Does the change or document impact or modify an effluent (gaseous or liquid)
radiation monitoring system or sampler?

E] Yes [R No

D. Does the change or document add or modify a chemical addition/treatment system?

El Yes 0 No

E. Does the change or document modify the Post Accident Sampling System?

LI Yes 0 No

F. Does the change or document add or modify chemistry instrumentation?
LI Yes [] No

7.0 EMERGENCY PREPAREDNESS

A. Does the change or document add, delete, or modify the Unit 213 Meteorological
Instrumentation or the SONGS ISFSI?
0 Yes [] No

B. Does the change or document add, delete, or modify the Onsite Emergency Siren
System, Site Assembly Areas, or Evacuation Routes?

El Yes Z No

C. Does the change or document add, delete, or modify the Onsite Public Address
System, PA Siren Tone Generator, or required telephones?

El Yes 0 No

D. Does the change or document add, delete, or modify the radiation monitors listed in
S0123-VIII-1 Recognition and Classification of Emergencies, or the offsite
Pressurized Ion Chambers (PICs) ?
nI Yes M] 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)?
F1 Yes 0 No

F. Does the change or document add, delete, or modify the Perimeter Public Address
System (PPAS)?
E Yes I] No

G. Does the change or document add, delete, or modify the EOF or Medical Building
Decontamination Shower Holding Tanks?
EI Yes Z No

H. Does the change or document add, delete, or modify the 800MhZ Radio system?

El Yes 0 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?
E] Yes I] 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?
El Yes 0 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?

El Yes 0 No

L. Does the change or document add, delete, or modify the Emergency News Center
(ENC), e.g. HVAC, telecommunications, furniture, or equipment?
LI Yes [K No

M. Does the change or document add, delete, or modify the Yellow Phone System
(YPS)?
[] Yes M No

N. Does the change or document add, delete, or modify the Blue Phone dedicated line
to the California Governor's Office of Emergency Services?

nI Yes I] 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)?
El Yes N 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?
El Yes 0 No

Q. Does the change or document add, delete, or modify the Does Assessment
Computer (DACs) or the software that runs it?

El Yes 0 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?
El Yes N No

S. Does the change or document add, delete, or modify access to, or egress from any
Emergency Response Facility?
ED Yes M 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?

Ej Yes E No

U. Does the change or document add, delete, or modify the Emergency Response
Organization (ERO) training program?

El Yes E No

V. Does the change or document add, delete, or modify the Protected Area Personnel
Accountability (PAPA) system?

ED Yes M No

26-404 REV. 34 03/10
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8.0 SECURITY IMPACT

A. Does the change or document add, delete, or modify Security equipment or
instrumentation?
El Yes Z 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 hiqh and low 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, includingq electrical cross-ties?
8.B.4 Fixed or mobile fire suppression pump systems?

El Yes I] No

C. Does the change or document modify Security requirements established by 1OCFR
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.)

9.a HEALTH PHYSICS

Are Health Physics Program Changes required?

[] Yes Z 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?

El Yes M No

10.0 LICENSING DOCUMENT

A. Does the change require a Technical Specification Bases change or a Licensee
Controlled Specification (LCS) change?
El Yes M 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 period (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-SPI 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 design changes, additional spare parts may need to 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-SPI 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.?

EL Yes 0 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.?

El Yes E 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

El Yes 0 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)
El Yes 2 No

B. Does the change require System Description changes? (contact NTD division on N-
SPI need)
E] Yes M No

C. Does the change require Reload Ground Rules changes (contact NFM division on N-
SPI need, refer to S023-XXXVI-4.2)

EL Yes 0 No

D. Are the UFSAR chapter 6 or 15 accident analyses potentially affected (contact NFM
division on N-SPI need)
El Yes M No

E. 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)

El Yes Z No

F. Is the control Room Envelope Habitability Program affected? (Contact ME-Auxiliary
Process Division on SPI need)

F] Yes Z No

G. Does the change add, relocate, or remove the storage of chemicals in excess of 100
lbs, including system process containers or tanks? (Contact DE Division for review
of TGIS and Control Room Habitability impact)

n Yes Z No

H. 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?

LI Yes Z No

1. 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?
N Yes LI No

J. 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?
Z Yes nI 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?

El Yes 9 No

L. Does the change or document involve adding or deleting permanently installed ICs?
El Yes IE No

M. Does the change or document involve any potential modification to the SPCC or the
N-SPIll Contingency Plan?
0 Yes ED.No

N. Does the change or document involve a temporary or permanent modification to the
site drainage or grading plan?
El Yes [] No

0. Does the change or document involve areas identified in the SONGS cultural
resources and endangered species habitat map?
EL Yes [D 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 NI No

Q. Does the change or document involve a change to a system used for secondary
containment or monitoring of an underground storage tank?

EL Yes M 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?
E] Yes 0 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?

EI Yes 0] No
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C. 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?

Dl Yes M No
•D. Does the change or document involve a change to the stack emissions of the

existing permanent internal combustion (IC) engines?
El Yes 0 No

E. Does the change or document involve adding or deleting permanently installed ICs?
El Yes 0 No

F. Does the change or document involve any potential modification to the SPCC or the
Spill Contingency Plan?
Dl Yes M No

G. Does the change or document involve a temporary or permanent modification to the
site drainage or grading plan?

El Yes H No

H. Does the change or document involve areas identified in the SONGS cultural
resources and endangered species habitat map?

El Yes 0 No
I. 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?
DI Yes Z No

J. Does the change or document involve a change to a system used for secondary
containment or monitoring of an underground storage tank?

El Yes M No

14.0 REACTOR DESIGN AND MONITORING PROGRAM

A. Does the change or document affect nuclear fuel or the way nuclear fuel is operated,
handled, or stored?

El Yes M] No

B. Does the change or document affect nuclear fuel assembly components such as
CEAs, neutron sources, or fuel rod encapsulation tubes?
El Yes MZ 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.
El Yes 0 No

B. Affect operation, instrumentation, maintenance or testing of power indications.
Examples:

15.B.1 RCS. main steam or feedwater flow, temperature or pressure
15.B.2 Incore or excore detectors
15.B.3 Main turbine controls
15.B.4 Feedwater chemistry (venture defoulinq)
15.B.5 Ultrasonic flow meter (AMAG)

El Yes 0 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 flow variations,
etc.?
El Yes E No

NOTE: If there is a YES response to any of the above, contact Operations.

26-404 REV. 34 03/10



ASC D0044582 Page 41 of 49
NECP Number 800074957

Page 41 of 46
ASC No. D0044582

Rev. No. 0

REFERENCES: S0123-XV-51, 26-404B

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 responding 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 1251250V DC non-IE and 1E systems)
HVAC (Normal and Emergency Chilled Water Systems), Normal and Emergency HVAC (Non-lE
and IE Switchgear, Pump Rooms), TGIS and CRIS or control room annunciators, indications
and control associated with the aforementioned systems.

A. Does the changelactivity prevent a PRA-affecting system or component's ability to
perform its design function?
D Yes M No

B. Does the change/activity add or remove any equipment from a PRA-affecting
system?
0l Yes 0 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 M No

D. Does the change/activity impact any operator actions associated with PRA-affecting
systems?
R] Yes M No

E. Does the changelactivity create any new plant system or component that interacts
with or impact a PRA affecting system?
[] Yes 0 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 flooding in the installation area (fire or flood initiating event frequency
impact)?
LI Yes 0 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?
Z Yes E] 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)?
Z Yes LI No

C. Does the change add or remove SSCs in the ground below elev. +5 ft (water table)?
LI Yes [ No

IF YES TO QUESTION A, B, OR C CONTINUE TO QUESTION D, E, F, AND G
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17. GROUNDWATER PROTECTION PROGRAM (Continued)

D. Is the affected SSC or work activity conducted or located outdoors (outside of a
building or enclosure)?
0 Yes M No

E. Is the SSC or work activity located underground or inaccessible for Inspection?
[] Yes 0 No

F. Is it possible that the change could cause an undetected radiological release to the
groundwater?
M Yes LI No

G. Does the change affect the groundwater monitoring wells or the groundwater levels?
LI Yes M No

NOTE: If 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.
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NOTE: The originator of this impact assessment shall contact the NTD representative for any of the
below 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

El YES M NO

2. OPERATIONS/MAINTENANCE

El YES [] NO

3. MAINTENANCE

[] YES N NO

4. MAINTENANCE ENGINEERING/COMPUTER ENGINEERING

[1 YES 0 NO EI_77_ _

5. SYSTEMS ENGINEERING I__
E] YES 2 NO

6. CHEMISTRY _._I

[]YES 0 NO

7. EMERGENCY PREPAREDNESS

EZYES E NO

8. SECURITY [__

LI YES M] NO
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CONTACTS:

Organizationlimpact

9. A. HEALTH PHYSICS

El YES g NO

Contact/Assessment Information

B. ALARA
0 YES M NO

(b)(6)

ýLARA

Ll- --I
10. LICENSING DOCUMENT

IZ1.YES [D NO

11. MATERIAL SUPPORT

E YES [R NO

12. OTHER

0 YES n NO

(b)(6)

NEIL Insurance

(

13. ENVIRONMENTAL PROTECTION GROUP
[:1 YES Z NO

14. REACTOR DESIGN AND MONITORING PROGRAM

[L YES ED NO

15. REACTIVITY MANAGEMENT PROGRAM
El YES Z NO
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CONTACTS:

Organizationlimpact Contact

16. PROBABILISTIC RISK ASSESSMENT (PRA)
PROGRAM

E1YES [] NO

17. GROUNDWATER PROTECTION PROGRAM

I]YES [] NO

Page 46 of 46

IAssessment Information

I(b)(6) Effluent Control, ODCM, Regulatory Support.

DESCRIPTION OF IMPACT:

REQUIRED ACTIONS:

LIMITATIONS (TIME OR PROCESS):

DESIGN SETPOINTS:

OTHER CONDITIONS:

REQUIRED IMPLEMENTATION DATE(S):

FEEDBACK REQUIREMENTS:
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Attachment A
Original Steam Generators Segmentation

Risk Assessment Matrix

tuality:
The ASC and pr*ct
design features ha'Fe
omissions and/or
errors.

High Medium May require
rework, causing
schedule delays
and budget
overruns.

Emphasize importance
of thorough review of
all design work and
ASC sections.

Formal review of
all parties with
comments and
resolutions
documented.

All Completed

Team Work:
Inadequate support
from, and
communication
between, the OSG
Segmentation WORK
stakeholders.

Medium High May cause errors
in ASC, design,
work packages,
and project
delay.

Develop and clearly
communicate
stakeholders' roles and
responsibilities early in
the process. Establish
high standards for
communication
between the
stakeholders and for the
issue resolution
process.

Monitor team
work during all
phases of OSG
Segmentation
WORK.

All Completed

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 set up 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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Attachment A
Original Steam Generators Segmentation

Risk Assessment Matrix

5. ALARA and Safety
5.1 ALARA See Section 17 of HPP- HP Completed

II 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 contamination 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

2 of 2
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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 HIP 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 THP Plan

References:

1. NECP 800074957 ASC D0033902 dated 9/17/2010
2. Project Plan: OSG Segmentation Plan dated 5/10/2010
3. HIP Plan: HPP-11 Revision 0, dated 7/13/2010

1/19/2011 Page 1 of 1
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SAN ONOFRE NUCLEAR GENERATING STATION.
STEAM GENERATOR REPLACEMENT PROJECT
ORIGINAL STEAM GENERATOR SEGMENTATION

EFFLUENT/ODCM EVALUATION
Revision 2
Date: May 20, 2011

This Effluent Evaluation (EOE) focuses on the radiological 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 final disposition, including disposal of low level
radioactive waste at a licensed facility as needed. Discharges of wastewater will be performed in
accordance with the radioactive effluent control program and conditions of the NPDES permit.

Specifically, the potential radiological impact to the public and environment are considered; worker
exposure and solid radioactive waste considerations are addressed by the Health Physics (HP OSG
SEGMENTATION PLAN Health Physics OSG Segmentation Plan).

Nuclear Engineering Change Package 800175654 and OSG Segmentation Plan have been
generated to address engineering issues associated with the segmentation of the original steam
generators (OSGs).

This Effluent/ODCM Evaluation (EOE) is arranged as follows:
* Overview: general discussion of segmentation process
SLiquid: liquid radioactive water management and disposal

* Airborne: airborne radioactive effluents
, Attachments: Calculations and Sampling Plan

If changes are made to 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 the waste once generated necessitates alternative treatment or disposal techniques
than those discussed in this document or if processing or on-site staglng of radioactive wastes
extends over an FSAR update cycle, further evaluation must be performed and, in the latter case,
the FSAR should be updated to reflect any additional temporary storage areas not already
described. Failure to review and modify this evaluation may result in violation of regulatory or
administrative requirements.

Amended or new permits obtained for the segmentation and any additional documentation that are
ganeraled to address regulatory issues will be retained in accordance with site recordkeeplng
requirements.



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 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 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
radiologically controlled area (RCA) prior to 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 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 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

" 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 detectable
radioactive airborne effluent 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.
" 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
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 radioactive 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 sent to 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 provides additional details
for the shipment of the SGLA.

Wastewater not meeting NPDES release criteria 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 techniques 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

3



f

UQUID

Wastewater

Approximately 73,000 gallons of fire water is required for each OSG to provide shielding during
underwater segmentation. The water may, as segmentatloh 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 --- between 37O to
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 radioactwity 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
generator blowdown samples occasionally showed detectable tritium, with one sample containing
approximately 5 E-6 rnicrocuriesiml. 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. Using the steam generator 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 it 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-57 (5Co), cobalt-58
("Co) cobalt-SO (mGo), cesium-134 ('"Cs), cesium-1 37 ("Cs) and tritium (3H). 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
(Attachment A):

Maximum Potential Concentrations in OSG Wastewater
(Nicked tube)

Isotope Unit 2 0SG Unit 30SG
concentration concentration

(PiCi/ml) (p.Ci/ml)
Mn 4.8E-7. 6.1E-7

'Co 2.7E-8 1..E-8
C 1.4E-5 7.4 E-6

OUCo 2.2E-7 3.5E-7
;Cs 1.1E-7 4.6E-8

'WCs 1.2E-7 5.8E-S
"H 3.3E-5 7.4E-6

Total 4.8E-5 '16E-5

(6)

&VTnil hi.bpJ6
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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 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. 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 Demnineralizer (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 intemnal 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

-. . ... .. . . . .:... • :

b/C 24E-5
Co 1.2E-2

with a projected contribution of 4.5E-2 mren total body and 3.8E-1 mream 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.

Outd•or. unprotected tank

OSG
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 QSG 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.OE-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 I 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 pedestalsas 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.
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* Water Lines - at a minimum, water line from the pump to storage tank will be handled
with the following precautions.

o All joints will have a secondary water collection system installed (reference 3).
o Should a hose need repair or replacement, tne 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 begged 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 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
berrned 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 80123-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, S0123-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 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 301 23-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 S0123-XV-17.3, S0123-XV-2.1, S0123-111-5.25, 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 S023-XXVII-29.24 addresses sampling and disposal of
berm 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 North Industrial Area until they can be prepared for shipmenL
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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 Radiolodines

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
" Extemal 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 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 2

loose and <100,000 dpm/100 cm2 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 trltium 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 airbome 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/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 "OCo by airborne pathway. This airborne 6OCo 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 Ž5,000 dpm/100 cmn2 loose
and M100,000 dpml00 cm2 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 thad 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 3H by airborne 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 oases
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.
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Given that the OSG segmentation is a temporary activity, the sampling outside of the OSGSF will
document the expected absence of airborne radioactive 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 contamination 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 mReom.

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 mlcroRlhr 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 S0123-VII-20.18. Direct
dose to the public at the beach will be measured using TLDs 56 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 Ci of gaseous tritium and 3.2E-4 Ci of gaseous 6Co 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 end
3.8 E-1 miern 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 WfPR
(Attachment A of work package 25221-003-MOP-0057-0001-000) have been implemented to ensure
1hat 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
incremontal 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

(b)(6)

Performed B ate: 20 May, 2011

Peer Reviewe (b)(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 gaI/OSG * 2 OSGs * 5.1 E-6 microCi/m131-1 * 3785 ml/gal = 2.82E-3 Ci
Unit 3: 73000 gal/OSG * 2 OSGs * <LLD microCi/ml 3lH * 3785 ml/gal = no C1

Dose impact: 5.1E-6 microCilml/1 E-3 microCi/ml MPC * 1000 gpm release rate/185000 gpm
dilution *0.282 DCF * 1 E-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
Reasbnable estimate of total projected doses of 1.9E-6 mrem total bodylorgan dose is
below the ALARA standards in 1D CFR 50 Appendix I

Conservative estimate:
* ,Estimated water processed and discharged = 73,000 gal per OSG = 2.92E5 gal total

6 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
* 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)
" Maximum undiluted liquid waste flow during time period = 1000 gpm (FFCPD HUT)
" Average dilution flow = 185,000 gpm (1 circulating water pump)
* Liquid MPC Limit = 10CFR20 App B Table II 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 OSG Total Ci Diluted MPC Limit TBody Dose Rate

microCVml microC/ml Released mtcroCilml microCi/y DCF mrem/hr
5 In 7.0E-3 4.8E-7 2.6E-4 2.6E-9 1E-4 5.58 1.4E-8

-bTCo 3.9E-4 2.7E-8 1.5E-5 1.4E-10 4E-4 236 3.4E-8
-wCo 2.0E-1 1.4E-5 7.6E-3 7.4E-8 9E-5 1350 9.9E-5

WCo 3.2E-3 2.2E-7 1.2E-4 1.2E-9 3E-5 3820 4.5E-6
-nrC-s 1.6E-3 1.1E-7 6.1E-5 5.9E-10 9E-6 13300 7.8E-6
1T'Cs 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.OE-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

mlcroCI/ml (Liver) mrem/hr (GI-LLI) Mrem/hr
04Mn 2.6E-9 7060 1.8E-5 21600 5.6E-5
b7Co 1.4E-10 142 2.0E-8 3590 5.2E-7
'Co 7.4E-8 603 4.4E-5 12200 9.OE-4
uCo0 1.2E-9 1730 2.0E-6 32500 3.8E-5

Cs -s 5.9E-10 16300 9.6E-6 285 1.7E-7
FCs 6.6E-10 12000 8.OE-6 232 1.5E-7

•H 1.8E-7 0.282 5.OE-8 0.282 5.OE-8
Total 2.6E-7 - 8.2E-5 -9.9E4
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ATTACHMENT A
Table A-3

UNIT 3
Isotope RCS OSG Total Ci Diluted MPC Limit TBody Dose Rate

microCI/ml mlcroC/rml Released meCI/ml micvoCi/ml DCF mrem/hr
biMn 7.4E-3 5.1E-7 2.8E-4 2.7E-9 12E-4 5.58 1.5E-8

C 2.3E-4 1.6E-8 8.7E-6 8.4E-11 4E-4 236 2.0E-8
0Co 1.1E-1 7.4E-6 4.1E-3 4.OE-8 9E-5 1350 5.3E-5
wC-o 5.1E-3 3.5E-7 1.9E-4 1.9E-9 3E-5 3820 7.2E-6
14s 6.8E-4 4.6E-8 2.6E-5 2.5E-10 9E-6 13300 3.3E-6
•tCs 8.5E-4 5.8E-8 3.2E-5 3.1E-10 2E-5 7850 2.5E-6
H l 1.5E-1 7.4E-6 4.1E-3 4.OE-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

mlcroCi/ml (Liver) mremihr (GI-LLI) mrem/hr
b4 Mn 2.7E-9 7060 1.9E-5 21600 5.9E-5
WCc 8.4E-11 142 1.2E-8 3590 3.0E-7
•1Co 4.0E-8 603 2.42-5 12200 4.8E-4
[]Co 1.9E-9 1730 3.3E-6 32500 6.1E-5
'Cs 2.5E-10 16300 4,1E-6 285 7.1E-8
IWCs 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.OE-4

" Bounding release scenario Is below instantaneous liquid release concentrations in

IOCFR20.

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

Isotope Unit 2 Unit 3 Total Ci
04Mn 2.6E-4 2.8E-4 5.4E-4

o 1.5E-5 8.7E-6 2.4E-5
"co 7.6E-3 4.1E-3 1.2E-2

C 1.2E-4 1.9E-4 3.1 E-4
'P-Cs 6.11E-5 2.6E-6 8.7E-5
13/cs 6.8E-5 3.2E-5 1.0E-4

RH 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 (mremihr) = 9.9E-4 + 6.OE-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 hrlday = 3.8E-1 mrem.

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

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

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 80Co 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 0OCo through water (The Health Physics and Radiological

Handbook, Table 6.2) = 11 cm of water
" 10 curie ofW°Co = 10 renmhr at I meter

Reduction of 80Co gamma radiation through water (HVL)

= 149 cm/11 = 13.5

Reduction in transmission of 6°Co gamma radiation =(1/2)135 = 8.6E-5

Estimated dose rate of 10 Ci of 60Co on outside of tank (1.49 meters)

= 10 rem/hr x (1 meter/1.49 m) 2 x I E3 mrem/rem x 8.6E75

= 0.39 mrem/hr for 10 curie point source of 50Co

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 60Co.

" It is 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.
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A-TACHMENT A

OSG
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-par-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-i: (2.6E-2 - 1.8E-2) = 8.1 E-3 curies for both OSGs
Each OSG: 8.1 E-3/2 = 4.1 E-3 curies/OSG « 10 curies limit in the LCS

Unit 3 OSGs:
The total curie content from Table A-3: (8.7E-3 - 4.1 E-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



AF7ACHMENT B
AIRBORNE EFFLUENT EVALUATION FOR OSG SEGMENTATION IN NIA

FILLNENT 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 m3 /cu ft x I minf60 sec= 4.7E-3 m3 /sec
" Loose surface contamination limit of 2.5E4 dpm/100 cm 2

* 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 = 60Co is most restrictive Isotope for dose calculation
" ODCM NIA Camp Mesa XIQ.= 3.9E-6 sec/m3
" Estimated work duration = 800 hours (200 hours per OSG) or 33.3 days

2. (0Co Release Rate (microCi/sec)
= 2.5E4 dpm/100 cm2x 1 cmx1 cm/sec x 4.5E-7 microCi/dpm= 1.1E-4 microCi/sec

3. 60Co Concentration in air at site boundary (uCi/cc)
= 1.1 E-4 microCi/sec x 4.7E-3 m3 x 3.9E-6 sec/M3 = 2.OE-12 microCi/cc or 0.7% of MPC

" eoCo Gaseous MPC Limit = 3E-10 microCi/cc (I0CFR20 App B Table II Coll)

" 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

1.1 E-4 micoCi/sec x 2.88E6 sec x 1 Cill E6 microCi = 3.17E-4 Ci of 60Co

5. Controlling Location: Camp Mesa is 480 meters from NIA

* Using the NIA ERWiK for Camp Mesa to estimate the dose rate mrem/hr
60Co = 1.1E-4 microCi/sec x 782 mremlyear 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

6 7.8E-3 mrem to the most restrictive age group from airbome "0Co

1 OCFR50 App I Organ dose limit = 15 mrnem/qtr
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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 attain 100 % humidity each second
" At 100 % Humidity and 104'F (400C) air contains about 51 ml water/m3 (Attachment C)
" Tritium concentration (maximum blowdown concentration) = 5.1E-6 microCi/ml
" ODCM NIA Camp Mesa X/Q.= 3.9E-6 sec/m3

" Work duration = 84 days (21 days/OSG)

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

3. Tritium Concentration in air at Camp Mesa (microCi/cc)
2.6E-4 microCi/sec x 1 m3 x 3.9E-6 sec/m3 = 1.0E-9 microCi/cc or 0.5% of MPC

* Tritium Gaseous MPC Limit = 2E-7 microCi/cc (10CFR20 App B Table II Col 1)

* Bounding release scenario is below regulatory limits In 10CFR20.

4. Bounding Total Curies and Site Boundary Dose Assumptions:

• 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 I Ci/1 E6 microCi = 1.9E-3 Ci of tritium

5. Controlling 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 mremlyear per microCi/sec x I 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

* 3.3E-7 mrem to the total body from airborne 3H for the underwater segmentation activity

TOTAL DOSE AND CURIES

" Total projected airborne curies is I.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 83Co

" 10CFR50 App I 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

IEMP f"CC GRA.MS PER CUBIC METREAT SPECIFIC RELAkTIVE hIUMIDITY (RII)
100% 90% 80% 70% 60% 50% 40% 30% 2(% 1 0%

60 129.6 116.6. 103-7 90.7 77.9 64.8 :168 38-9 "9) 13.3

520 2_7 74.4 66.2 5719 49.6 41.4 33.f 24.S . 16.5 8.3
-'___._. __._•.' ..a,' ~ : ____ ........ p. •:•,[ * "j •~% 3: -......:i: ..• '

40 50.9 45.8 40.7 35.6 30.5 25.5 20 .4 15.3 1. 5. 1

30 30&_ 27.0 24. 21-0 2.o 15•.0 12.0 9.0 6.0 3.0

20 17.1 I.. [3.7 12,0 10. 8.6 6.8 5.1 3.4 1.7

1i 9,3 &4 7.4 6.5 5.6 4.7 3.7 2.8 f.9 0.9
: -!1.4. -7•1 t"2'."--•.

0 4.8 43 3.8 3.4 2.9 2.4 1.9 1.4 LO 0.5

-t0 2.1 1.91 1.7, 1.5 1-3 1.1 0.81 0.6, 04 .

-20 0.9 0.8 0.7 0.61 0.5 0.5 0.,4 0.3 0.2 0.1
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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 0DCM-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 3H) 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,OCO gallon Baker or 1200 gallon Poly tanks, measure the dose rate at4 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.

" If a leak or spill occurs, follow the guidance provided in section 1.1.3.1 of the OSG
Segmentation Plan
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ATTACHMENT F Total Oxides -ulated for Unit 2 and 3-MOs
Calculated b)(b)(6)

Unit 2, E088. Cycle 15 Total Osides Accumulated (lbs of oxidesl.
& mig t Oxide • , '..bmo-veaby Ta'tal dei 2E088 cycI

moaid- AceninnW * Akcimkated Aniuktea o'wew6n ;. 6A ulted •,.t.
12/3If07 0.00 0,00 0.00 0.00 0.00 4140.25
1/31108 13.60 18.77 21.77 0.44 21.34 4161.59
2129/08 11.63 16.05 18.62 0.37 18.24 4179.83

3/31108 10.66 K4.71 17.05 0.34 16.72 4196.55
4/30:08 " 2.43 17.15 19.90 0.40 19,50 4216.05

5/31./08 111.38 1570 18.22 0.36 17,85 4233.91
6/30(08 15.31 21.13 24.51 0,49 24-02 4257.92
7131108 -:2,.74 1,5 20.39 0.41 19.99 4277.91

8131/08 11.13 15.35 17.82 0.36 17.46 4295.37
91/30/08 10.78 14.88 17.26 , 0.35 16.91 4312.28
10/31/08 12.71 17.54 20.35 1 0.41 19.94 4332.22
11/30/08 11.61 16.02 18.59 0.37 18,21 4350.44
12/31108 8.16 11,26 13.06 0.26 12.80 4361.24
1131'/09 0.00 0.00 0.00 0.00 0100 4363,24
2J28/09 3.77 5.20 6.04 0.12 5.91 4369.15
31/J09 14.44 19.93 23.12 0.46 22.65 ,4391.80
4/30/09 12,96 17.8S 20.75 0.41 20.33 4412.14

5/31/09 13.59 18.75 21,75 0,44 21.32 4433.46
6/30/09 12.56 17.33 20.1i 0.0 19,10 1 .4453.16
7131/09 14.14 19.51 22.64 0.45 22.18 4475.34

* 8/31/09 14.28 19.71 22,Z 0,46 22.40 4497.74

9/30/09 1 111.75 16.22 18.81 0.38 18.43 4516.18
.131/09 0.00 0.00 0.00 1 o0.00 4516.18

_•,• 2 3M.0 1.. . 1. 375.9.3 4 4516.18

Wet Sludge remio-ed = 0

0idet brought fow••rd to Cycle 15 fmm Cycle 14 - 4140,25

20



ATTACHMENT F Total Oxides Aumulated for Unit 2 and 3 OSGs
Calculat'd bl(b)(6)

Unit 2~ B089. Cycle 15 Total Oxides Accumulated fibs of oxidesi. - Y _______ _______

Unt2 0 9.C ce1 T tlJd e Ac xiatd I f si 1
trii Mgilete Wa~s" Pithovied by TowI Oxdes * 8 Cycle

. o.t. Amul..e~ j.=.• ,• 'c t.m.a.t..cumut.ed Blo•dow, .Ad=c ted _ o
12/30/07 0.00 0.00 0.00 0.00 0100 4113.25

1/31/08 13.60 18.77 21,77 0.44 21.34 4134.59

2/29108 11.63 16.05 18.62 0.37 18.24 4152.83

3!3]/08 "0.66 14.71 17.06 0.34 16.72 4169.55

4130/08 12.43 i7.15 19.90 o.AO 19.50 4180.05
5/31/08 11.38 15.70 18.22 0.36 17.85 4206.91

6/30/08 15.31 21.13 24.51 0.49 24.02 4230.92

7/31/08 12.7. 17.58 20.39 0.41 19.99 4250.91

8/31/08 11.13 15.36 17.82 0.36 17,46 4268.37
9/30/08 10.78 14,88 17.26 0.35 16.91 4285.28

10/31/08 12,71 17.54 20.35 0.41 19.94 4305.22

11/30/08 11.61 16.02 18.59 0.37 )18.21 4323.44

12131/08 8.16 11.26 D3.06 0.26 1 2,80 4336.24

1/31/09 0.00 0.00 0.00 0.00 0.00 4335.24

2/28/09 3.77 5.20 6.04 012 f 5.91 4342.15

3/31/09 14.44 19.93 23.12 0.46 22.65 4364.80

4/30/09 12.96 17.88 20D.75 0.41 20.33 4385.14

5/31/09 13.59 18.75 21,75 0,44 21.32 4406.46

6/30/09 12.56 17.33 20.11 0.40 19.70 4426.16

71/31/09 14.14 19.51 22.64 0,45 22.18 4448.34

8/31/09 14.28 19.71 22.86 0.46 22.40 4470.74

9/30/09 11,75 16.22 18.E 0.38 18.43 4489.18 '

10131/09 0.00 0.00 0.00 0.00 4489.18

Octe 1Stoti1 239.63 330.69 78.660 1 37593 4489.18

Wet Sludge removed - 0

Odes brought fo•wd to C7c!e 15 from Cycle 14 m 4113.25

21



ATTACHMENT F Total Oxides Aocumulated for Unt 2 and 3 OSGs I

Calculated b(b)(6)

Unit 3, E088. Cycle 15 Total Oxides Accumulated (lbs of oxides).

*iqnetlte Qsidn. Rimý vd y Total Oxides 31086 C -ycle
Mouth Accumcated Acc lzted Aedmutdted kBiodo"i ,..imated TotAl

12/3!/08 10.53 14.53 16.85 0.34 16.52 3438.69
1/31/09 12,60 17.39 20.17 0.40 19.177 3458.46
2,28/09 8.87 12.24 14.20 0.28 13.92 3472.37
3'31/09 11.10 1532 17.77 0.36 17.41 3489.78
4130109 9.84 13.58 15.75 0.32 15.44 3505.22
5/31/09 10.53 14.53 16,86 00.34 16.52 3521.74
6/30/09 10.36 14.30 16.58 0.33 16.25 3537.99
7/,31/09 10.21 14.09 16.34 0.33 16.02 3554.01
8/31/09 ' 0.21 14.09 16,34 0.33 16.02 3570.03
9/30/09 10.30 ' 14.21 16.49 0.33 "16.16 3.J86.19
10/31/09 11.16 15.40 17.86 0.36 17.51 3603.69
11/30/09 10.18 14.05 16.30 0.33 15.97 3619.66
13111/09 11.54 15.93 iS.? 0.37 18.!0 3637.77
1/31/10 10-30 14.21 !6,49 0.33 1616 3653.93
2/28/10 10.59 14.61 16.95 0.34 !6.61 3670.54
3/31/10 6.35 8.76 i00.7 0.20 9.96 3680.50
4/30/10 8.46 11.68 .3.55 0.27 1.3.28 3693.78

5/31/10 10.94 15.10 17.51 0.35 17.16 3710.94
6/30/10 9.25 12.77 14.81 0.30 14.51 3725.45

7131/10 9.74 13.44 15.59 031 15.28 3740.73
8131/10 10.67 14.72 17.08 0.34 16.74 3757.47
9/30/ 10 9.24 12.75 14.79 0.30 14.50 3771.97
10/31/10 2.17 3.00 3.48 0.07 3.41 - 3775,37

Cycle 15 tots 1 .225.15'": 31070 .360.4! 7.21 353.20 3,V5.37

Wet Sludge removed -- 0

Oddes brought forward to Cycle 15 from Cycle 14 = 3422.17
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ATTACHMENT F Total Oxides Accumulated for Unit 2 and 3 OSGs
Calculated b' 6

Unit 3, E089. Cycle 15 Total Oxides Accumulated Ibs of oxides).

Iron Mgnetitt OxIdeg me~oved py TotI Qt1des 3E089 Cycle
konthb Accumulated Accmulated Acumulated .Tota• •!• .# Accutulated ocl

12/31/08 10.5.3 1-.53 16.86 0.34 16.52 3420.50
1/311,09" 12.60 17.39 20.17 0.40 19.77 3440.27
2/28/09 8.87 12.24 14.20 0.28 13.92 3454,.18
3/31•09 11.10 15.32 17.77 0.36 17.41 3471.59
4/30/09 9.84 13.58 15.75 0.32 15.44 3487.03
5/31/09 10.53 14.53 !6.86 0.34 16.52 3503.55
6/30/09 10.36 14.30 26.58 0.33 1625 3519.80
7/31/09 10.21 14.09 16.34 0.33 16.02 3535.82
8/31/09 i0.21 14.09 16.34 0.33 16.02 3551.84
9/30/09 f 10.30 1.4.21 16,49 0.33 16.16 3568.00
10/31/09 11.16 15.40 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 .1.54 15.93 j 1.7 0.37 18.10 3619,58
i/31/10 10.30 14.21 1-6.49 0.33 16.16 3635.74
2/28/10 10.59 14.6! 16.95 0.34 16.61 3652.35
3/31/10 6.35 8.76 10.17 0.20 9.96 3662.31
4/30/10 8,46 11.68 13.5s 0.27 13.28 3675.59
5/31/10 10.94 15.10 17.51 0.35 17.16 3692,75
6130/10 9.25 12.77 1A.81 0.30 14.51 3707.26
7/31i10 9.74 13,44 15.59 0.31 15.28 3722.54

8/31/10 10.67 14.72 17.08 0.34 16.74 3739.28
9/30/20 9.24 12.75 14.79 0.30 14.50 3737.04

10/31/10 2,17 3,00 3.48 0.07 3.41 3742.69
cycle s5 totals J 225-15 . 31070 "360.1 7.211 353.20 1 3742.69

Wet Sludge removed , 0

Oxides brogt forward to Cycle 15 from Cycle 14 = 3403.98

23



REFERENCES

1. "Liquid Holdup Tanks" Ucensing Control Specification 3.7.110
2. Nuclear Engineering Change Package 800175654
3. OSG Segmentation Plan
4. Health Physics Original Steam Generator Segmentation Plan dated 2/9/2011
4a. Health Physics Original Steam Generator Segmentation Plan dated 5/19/2011
5. "Final Characterization, Classification, & Shielding Analysis Report, WMG 6055-RE-121 Rev

2, May 2009"

SAN ONOFRE PROCEDURES CITED

6. SONGS Offsite Dose Calculation Manual (SO123-ODCM)
7. SO123-111-5.25, "Evaluation and Reporting of Abnormal Releases of Radioactive Material

from Units 1, 2, and 3"
8. S0123-111-5.42, "Evaluation Miscellaneous Release Sources"
9. SO123-IX-2.206, "Hazardous Materials/Waste Inspections"
10. SO1 23-XV-2.1, "NPDES Monitoring"
11. SO123-XV-16, "Spill Prevention, Countermeasure, and Control Plan"
12. S0123-XV-17.1, "Hazardous Waste/Mixed Waste Minimization"
13. S0123-XV-17.3. "Spill Contingency Plan"
14. SO123-VII-20.16, Direct Radiation Exposure Controls and Monitoring
15. SO1 23-XV-29 "Disposition of Plant-Generated Liquid Waste"
16. S0123-GPI-1, "Ground Water Protection Initiative"
17. S0123-XV-3.5, "Ground Water Protection Initiative Voluntary Communication Protocol"

24



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 II, 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 1OCFR20 Appendix B, Table II, 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 40CFR190?
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 0133?

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 80-10?

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 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 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 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 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 contaminaUon 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 microRlhr at the west seawall (occupancy factor of 300 hrs) is required in
order to meet the stations ALARA goal of 4 mrem per year as required in SO1 23-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. 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 estimateof the maximum amounts of licensed material that could be released during
the proposed work activilties are:

* 1.9E-3 Ci of gaseous tritlurm and 3.2E-4 Ci of gaseous 40Co 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 spin 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 wall 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 B ate: 20 May, 2011

Peer Reviewed• (b)(6) ate: 20 May, 2011
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Greene, Natasha

From:
Sent:
To:
Cc:
Subject:
Attachments:

Importance:

Carson, Louis
Tuesday, June 07, 2011 6:42 AM
Shepherd, James
Greene, Natasha
FW: SONGS - - S/G Segmentation, 50.59 evaluations/screenings, DSAR & UFSAR changes
ASC_20D0044582 20Final_20Signed.pdf; UFSAR 11.4 ACN D0044657.pdf; DSAR Section
1.0 ACN 00044659!pdf: 10 CFR 50.59doc.doc

High

Hi Jim:

As the SONGS Unit-i Project Mgr., was the licensee suppose to process any paper thru you for the change in the Unit-1
Site usage??

SONGS Units 2-3 took over the far NW section of the Unit-i 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-Rad

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

Frorn:l( b)(6)
Sent: FInday, May 27, 2011 5:38 PM
To: parqnn Ini

Subject: SONGS - - SIG Segqmentation, 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. OSG NECP 800074957 which described the 50.59 SCN performed and concluded that the proposed activities have no
adverse effects (See Page 2 in document or previous screen in SAP Operation 800074957-0020).

< ---- Here is the Original 50.59 (the Word document)

2. The UFSAR changes in Record D0044657.

sly,'



3. The OSAR Changes in Record D0044B59.

(b)(6)

2



From: Carson. LotuIs
To:
Subject: FW: SONGS - - - Effluent Evaluation for S/G Segnealt•tion
Date: TucsdaV, June 07, 2011 8:44:07 AM
Attachments: Q-SgsnrntalonWOE 5-19 2011 rev 2,doc
Importance: Hign

Tasha;

This is significant.

Louis

Frm(b)(6)From[_._

Sent: Friday, May 27, 2011 5:17 PM
To: 4Carson, Louis .

S•bject: SONGS - - - Effluent Evaluation for S/G Segmentation

I've been working on getting copies of the Effluent Evaluation (below) and the 50.59 reviews - -- I 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 shell would
survey out as clean, but we are finding 20-50 ncpm/frisker probe area over much of the shell. We
are going to attempt 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 thermal cutting and the decon of the shell.



Greene, Natasha

From:
Sent:
To:
Subject:
Attachments:

Carson, Louis
Tuesday, June 07, 2011 8:45 AM
Greene, Natasha
FW: SONGS - - S/G Segmentation pictures
DSCO0221.JPG; DSC00224,JPG; DSC00242.JPG

FYI:

From:b.
Sent: iday, May 27, 2011 5:07 PM
To: Carson, Louis
.Cc;•(b)(6)
Subject:- SONGS - - S/G Segmentation pictures

Louis,

I thought you might like to see some progress pictures of what we have been doing in the UWI yard. This evolution
occurred 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 pulled away from the lower assembly ( @ 10 feet of the Tube Bundle and baffle extend out of the SIG
shell)

Contact with the face of the tube bundle was 1.6 Rem/hr, 800 mr/hr at 30 cm, 8 mr/hr at 50', 2 mr/hr at 100'

Steam Dome off and in the yard, the Transportation Cap staged and ready to move in:

Transportation Cap being installed over the tube bundle/baffle

2113
I
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Tie
CC- (b)(6)I

Subject: Nra ISI lrl o ata re st-Sta lm Generatr

D.ate Thursday, lruary 05, 2012 9:05:53 PM
Arsadcnerrm•. Sto Tubaslrem]••vc-c rneucfi.fj.5ars~najndJI~n ONi•.j 1•-t9-.Lt.tic;,

5•O 04.a1ajSS.O AgnuVs C,,n ,relel.t• CL Is. ScamS. ,l
.5010552-SC Site Vlla~tael FSly Osreurnt Yr.:g,.-' Sh•eetrsi

Isaac, below is the data you requestec for the SO portion of your 181 InspectIon. I'll upload the
infoirnation to ]MS. Let me know if you have any questions or need clardfication.

inspections Manager
Nuclear Regulatory Affairs
San Orrofre Nuclear Generating Station

Aml h 1,0 .1XOý

A.4 Steam Generator Tube Inspections

a) A detailed schedule of:

i) Steam generator tube inspection, data analyses, and repair activities for the upcoming outage.

January 27 thru February 4, with repair if needed an February 5

i0) Steam generator secondary side Inspection activities for the upcoming outage. (it occurring)
Foreign Object Search and Retrieval (FOSAR) In the tubesheet region - January 29 on one Steam
Generator and February 1 on the other Steam Generator.

b) Please provide a copy of your steam generator inservice inspection program and clan.

The attached file is the steam generator inservice inspection program and plan.

Please include a copy of the operational assessment from last outage and a copy of the following
documents as they become available:

I) Degradation assessment
ii) Condition monitoring assessment

Operational Assessment from the last outage is not applicable because this will be the first inservice
inspection. The other 2 documents should be available while the NRC inspector Is onsite.

c) If you are planning on modifying your Technical Specificatlons such that they are consistent with
Technical Specification Task Force Traveler TSTF-449, *Steam Generator Tube Interity," please
provide copies of your correspondence with the NRC regarding deviations from the standard technical
specificattons.

Not Applicable.

d) Copy of steam generator history documentation given to vendors performing eddy current lasting 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 analyst 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:)

Nothing applida"bie 1ecause this is the first inservice inspection.of these replacement steam generators.

h). Provide do pies.f, your m-ost recent self assessments.of the steam generator monitoring, loose parts
monitoring, and. seconda•rayside water chemistry control programs.

This attached file is the m6st recent self assessment of the steam generator program (that includes the

requested topics).

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 ISI activities

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



4

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 XI, NDE, cracks, wear, thinning, leakage, rust, corrosion,
boric acid, or errors in piping/steam generator tube examinations.

None for steam generator tube inspection.
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TITLE: Report for a Focused Assessment of the SONGS Steam Generator Program
NN 201401181 Page I of 5

SCOPE/PROGRAM DESCRIPTION: The scope of this Focused Assessment was
review of all elements of the San Onofre Nuclear Generating Station (SONGS) Steam
Generator (SG) Program. The scope included following SONGS Procedure S0123-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. Key Elements of the program are
managed by Plant Engineering and Chemistry. The Assessors were internma. Similar
external assessment will be done during a September 2011 Institute of Nuclear Power
Operations (INPO) SG Review Visit at SONGs, which win add to this internal Focused
Assessment.

Tho purpose of the Steam Generator (SG) Program Is to ensure tube Integrity. The
program contains a balance of:

" Prevention (including chemistry control),
" Inspection,
* Evaluation and repair, and
" LeaKage monltoring measures

This program is an industry-wide practice because Technical Specifications require
Pressurized Water Reactor licensees to have a Steam Generator Program. A Nuclear
Energy Institute (NEI) guideline, with referenced Electric Power Research Institute
(EPRI) guidelines, provides detailed requirements, guidance, and technical bases for the
program.

OBJECTIVES: The objectives Included:

1. Assessing overall performance relative to requirements and guidance
2. Verilying that program addresses requirements
3. Verifying program performance standards reflect best industry practices
4. Assessing effectiveness of ongoing program monitoring.
5. Status of previously-identified areas for Improvement (in the 2006 INPO SG

Review Visit at SONGS and the corresponding 2008 Effectiveness Review)

ASSESSMENT TEAM:

{ Name_
(b)(6)

Organization Functions Objectives
Plant Assessor and 1 - 5 (All Plant Engineering
Engl eerlng Coordinator elementsl
C"emistry,!_ Lead Assessor .1 4 (Chemistry elementsL
Chemistry Assessor 1 4 (Secondary Chemistry

element)
Chemistry Assessor 1 - 4 (Primary Chemistry

element)
Chmlatry. Assessor I1--4 ILeakaae Monltorino
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TITLE: Report for a Focused Assessment of the SONGS Steam Generate7 Program
NN 201401181 Page 2 of 5

(b)(6) - element)

Plant Assessor 1 - 4 (Foreign Material
Engineering Exclusion element)
|(consulted with
|Maintenance &]
IConstruction
SServices) .-- . -

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 Assessors qualified to at least
ENCODE ASSESR. Section 6.2.3.2 requires Lead Assessor Is qualified to Encode
LEDASR or NOADA1.

ASSESSMENT:

The SONGS Steam Generator Program Site Order S023-SG-1. Attachment 10.
Requirements 2, 2nd bullet recommends that SONGS Focused Assessments use the
INFO document containing performance standards, assessment methods, and
checklists for INPO Steam Generator Review Visits. This INPO document 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
Recommendations was reviewed for completeness. Note that Attachment (1) to the
Plan is not included in this Report because It Is 22 pages.

Performance Standards: Site Order S023-SG-I, Steam Generator Program, Section
II-Referencs contains the approxlmatoly 2 page listing of performance standard
references. Attachment (1) to the Plan for this Focused Assessment addressed these
and also addresses industry expectations and best practices.

Assessment Method: Attachment (1) to Ine Plan for this Focused Assessment
addressed this.

Previously Identified Areas for Improvement: This Is Objective 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 Effectiveness Review in SONGS
NN 200006632 and Order 8000742F5.

References:

1. Site Order S023-SG-1. Steam Generator Program, Section lI-References
contains the approximately 2 page listing of references.
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TITLE: Report for a Focused Assessment of the SONGS Steam Generator Program
NN 201401181 Page 3 of 5

2. INPO Annual Summary of Steam Generator Review Visit Beneficial Practices
and Recommendations (most recent, downloadable from INPO website)

3. INPO Report for the SONGS Steam Generator Review Visit dated September
12, 2006, corresponding SONGS Action Request Number 060901124 and
corresponding Effectiveness Review in SONGS NN 200006632 and Order
800074255.

4. Site Order S0
1
23-PM-1. Program Management

5. Site Order S0123-SA-1, Self Assessment Order
6. Procedure SO1 23-XV-SA-1, Focused Assessment Process (Note that

consistency with this procedure was maintained when Revision 2 was Issued
during this assessment)

Key Personnel Contacted:

J[b)(6) uervisor, Chemistry, Effluents)

1(b)(6) k r Chemistry Effluents)
[h-upervisor, Chemistry)
(b)(5) Systems Engineering, Primary Syslems-Mechanical, Steam Generators)

.=-('-Lhbmmitry)
(b)(6) Chemistry)
b•E upervisor, Systems Engineering, Primary Systems-Mechanical)

anager, Projects, Maintenance & Construction Services)

Results:

Strengths:

(1) Inspection 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 installed
In Units 2 and 3. This has resulted In successful trial and smooth plant
Implementation of new Foreign Object Search and Retrieval (FOSAR) remotely-
operated equipment through handholes during the preservice inspections. The
mockup inuudes the primary sides (including a section of tubes extending several
feet above the tubssheet). The mockup includes a handhole, with the applicable
adjacent geometries of the peripheral region between the tubes and vossel walt.
which was vital to trial capabilities tor remote visual examination of the blowdown
trench adjacent to the vessel wall. The handhole region also includes tubes at the
canter "no-tube lane", which was vital to trial capabltltes for remote visual
examination "in-bundle" (within the region 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 Element: SONGS implemented Reactor Coolant
System Zinc injection in Cycle 16. This was the final cycle of operation with the
Original Steam Generators. Zinc injection was continued with the Replacement
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TITLE: Report for a Focused Assessment of the SONGS Steam Generator Program
NN 201401181 Page 4 of 5

Steam Generators. The main goal of this practice is to reduce radioactive corrosion
products in the Reactor Coolant System and thus reduce personnel radiation
exposure.

(3) Primary-Side Water Chemistry Element: SONGS pro-actively transitioned 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 potential 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 uC1lgm. This is a new recommendation In the
DRAFT Revision 4 to the EPRI Primary-to-Secondary Leak Monitoring Guideline.
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:

9 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 leak 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 calculation and
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subsequent set point change. NN 201401181 Task 5 initiated for this
recommendation.

(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 identified a potential gap in SONGS bulk chemical program. The
industry recommendation was for another plant to add lead (Pb) to its bulk hydrazine
chemical specifioations. SONGS does not have lead in its current hydrazine
speclfications. SONGS vendor does include lead in the Certificate of Analysis which
provides the shipmentfs chemistry analyses and the vendor's specltications. SONGS
vendor's specifications are <1 ppm 'Heavy Metals as lead". NN 201401181 Task 2
Initiated for this recommendation.

Conclusion:

The Focused Assessment Objectives were met. There were no significant findings
(deficiencies), however there were several Strength6 and Recommendations. There is
satistactory status of previously-identified areas for improvement (in the 2006 iNPO SG
Review VIsit at SONGS and corresponding 2008 Effectiveness Review). The overall
conclusion of this Focused Assessment Is that the SONGS Steam Generator Program
meets expectations.



Steam Generator Tubing Inservice Inspection Program and Plan

San Onofre Nuclear Generating Station, Unit 2

All tubes will be examined full length [TEH-.TEC) using the bobbin coil technique. Tubes which cannot be
inspected with a 0.610 bobbin probe will be examined with a rotating coil probe in the area of the
restriction.

Special interest examinations of selected bobbin codes will be performed using the rotating coil

techniques. Planned locations to be inspected Include:
(D I-codes 'DNI, 01, DTI. LPI, NOI (estimated 10 locations per SG)
(D DNT, DNG >- 2.00 volts (including PSI calls: SG 88 - 4 locations; SG 89 - 2 locations) 2
(1 PLP (including PSI calls: SG 88 -1 tube location, plus the 18 tubes in a 2-tube bounding pattern)
() PVN (using a mag bias rotating coil probe)
0 Historical (Pre-Service Exam) bobbin codes. NQI. BLG, MBM and PVN

Note that visual inspection of the secondary-side top-of-tubeasheet region will also be performed. This is

commonly referred to as Foreign Object Search and Retrieval (FOSAR).





SONGS-3 List of TSP Wear Indications (PRELIMINARY)
SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 1 1 04C -0.5 12

SG88 1 1 05C -0.57 11
SG88 1 13 05H -0.07 10

5G88 1 13 06H -0.27 10

SG88 1 47 06C 0.39 11
5G88 12 48 04C -0.58 11
SG88 14 168 04H 0 7

SG88 28 4 05H 0.41 13
SG88 80 72 06H -0.71 10
SG88 84 100 05C -0.63 10
SG88 85 85 07H -0.8 17 16

SG88 85 87 07H -0.59 19

5G88 85 89 07H -0.63 14

SG88 85 99 06C -0.5 14

SG88 87 81 07C -0.55 10 13
S688 87 99 05C -0.59 11
SG88 87 99 07C -0.52 17
SG88 88 94 07C -0.57 17

5G88 88 94 07H -0.63 14

SG88 88 96 07H -0.68 17 12
SG88 89 85 07H -0.79 10 6

SG88 89 91 07H -0.61 15
SG88 89 95 07H -0.61 19

SG88 89 105 06C -0.56 11
SG88 90 96 07C -0.57 16

SG88 91 79 07H 0 17 14

SG88 91 81 07H -0.72 17 15

SG88 91 83 05C -0.13 7

SG88 91 83 06C -0.02 8

SG88 91 83 07C -0.11 17 19

SG88 91 85 06C -0.06 10
SG88 91 85 07C -0.06 15 16

SG88 92 74 06H -0.63 11
5G88 92 78 07H -0.17 14 12
5G88 92 84 05C -0.13 20 19

SG88 92 84 05H -0.04 9
SG88 92 84 06C -0.09 25 24

5G88 92 84 06H 0 20 19
SG88 92 84 07C -0.13 35 31

SG88 92 84 07H -0.15 32 28
SG88 92 86 06C 0 16

SG88 92 .86 07C -0.6 14 14

SG88 92 88 07H -0.7 10 13

SG88 92 90 04C -0.64 7

SG88 92 96 05C -0.52 11

-,:



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Pointlm %TW +Point'M Length (In)

S688 92 96 06C -0.5 18 22

SG88 92 96 07C -0.59 21 20

SG88 93 73 07H -0.57 9

SGBB 93 75 07H -0.66 12 9

SG88 93 77 07H -0.83 8

SG88 93 81. 06C 0 18

SG88 93 81 07C -0.17 16 16

SG88 93 81 07H 0 14 7

S688 93 83 02C 0.37 17

SG88 93 83 03C 0 19

5688 93 83 03H 0 21 17

S688 93 83 04C 0 18

SG88 93 83 05C 0 26 21

SG88 93 83 05H -0.63 23 19

SG88 93 83 06C 0 31 23

S688 93 83 06H 0 39 38 1.44

SG88 93 83 07C 0 47 41 1.5

SG88 93 83 07H 0 54 51 1.15

SG88 93 85 03C 0 17

SG88 93 85 03H 0.43 17

SG88 93 85 04C -0.59 12

5G88 93 85 05C 0 20 22

5G88 93 85 05H 0 24 16

5688 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

SG88 93 87 05C -0.59 11

SG88 93 87 07H -0.69 12 7
SG88 93 93 05C -0.57 12

SG88 93 93 07C -0.59 16 18

SG88 94 74 07H -0.64 8

5688 94 78 07H -0.64 19 .18
SG88 94 80 04C -0.68 10

S688 94 80 04H -0.56 13

S688 94 80 05H 0.37 10

SG8 94 80 06C 0 16

SG88 94 80 07C 0 20 20

5G88 94 80 07H -0.15 26 17

5G88 94 82 04C 0 23 24

S688 94 82 04H -0.57 12

SG88 94 82 O5C 0 27 26

SG88 94 82 05H 0 32 22

S688 94 82 06C 0 31 27

SG88 94 82 06H 0 36 25



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point"M 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

SG88 94 84 05C 0 31 23

SG88 94 84 05H -0.09 22 17
SG88 94 84 06C 0 46 40 1.39

SG88 94 84 06H 0 47 50 1.42

SG88 94 84 07C 0 50 41 1.48

SG88 94 84 07H 0 57 49 1.43

SG88 94 86 04C -0.59 13

SG88 94 86 04H -0.59 21

SG88 94 86 05C 0.38 11

SG88 94 86 05H 0 14

SG88 94 86 06C 0.02 26 23

SG88 94 86 06H 0 26 23

SG88 94 86 07C 0 33 27
SG88 94 86 07H 0 32 29

SG88 94 88 05C -0.53 10

SG88 94 94 07C -0.57 15

SG88 94 106 07H -0.72 10

SG88 95 75 07H -0.66 14 10

SG88 95 79 04H -0.56 12

SG88 95 79 06C 0 18

SG88 95 79 06H -0.66 25 24

SG88 95 79 07C 0 26 25

SG88 95 79 07H 0 31 24

SG88 95 81 03C -0.6 9

SG88 95 81 03H 0 14

SG88 95 81 04C 0 20 20

SG88 95 81 04H -0.55 18

SG88 95 81 05C 0 21 24

SG88 95 81 05H 0 18

SG88 95 81 06C 0 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 47 36

SG88 95 83 01H 0 25 26

SG88 95 83 03C -0.02 19

SG88 95 83 03H 0.06 31 26

SG88 95 83 04C -0.06 21 21

SG88 95 83 04H -0.06 20 19

SG88 95 83 05C -0.13 30 28

SG88 95 83 05H -0.06 24 21



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Pointym Length (In)

SG88 95 83 06C -0.13 34 35

SG88 95 83 06H 0 44 43 1.5

SG88 95 83 07C 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

SG88 95 85 04C -0.42 17

SG88 95 85 04H -0.59 23 21

SG88 95 85 05C 0 17

SG88 95 85 05H 0 25 20

SG88 95 85 06C 0 29 29

SG88 95 85 06H -0.28 33 32

SG88 95 85 07C 0 58 53 1.48

SG88 95 85 07H 0 52 39 1.12

5G88 95 87 04C -0.42 11

SG88 95 87 05C -0.62 13

SG88 95 87 06C 0 17

SG88 95 87 07C 0 16 14

SG88 95 89 06C 0.33 13

SG88 95 91 07H -0.72 12 8

SG88 95 93 07H -0.68 14 12

SG88 95 95 05C -0.52 10

SG88 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

SG88 96 80 07C 0 29 29

SG88 96 80 07H 0 28 25

SG88 96 82 01H 0 15

SG88 96 82 03C -0.13 13

SG88 96 82 03H 0 19

SG88 96 82 04C -0.08 23 28

SG88 96 82 04H -0.02 19

SG88 96 82 05C -0.13 17

SG88 96 82 05H -0.02 17

SG88 96 82 06C -0.17 32 29

SG88 96 82 06H -0.26 35 35

5G88 96 82 07C 0 53 45 1.53

SG88 96 82 07H 0 51 40 1.52



SONGS-3 Ust of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point TM Length (In)

SG88 96 84 01H 0 23 23

SG88 96 84 03C -0.06 13

SG88 96 84 03H 0 14

SG88 96 84 04C -0.13 21 25

SG88 96 84 04H 0 10

SG88 96 84 05C 0 25 23

SG88 96 84 05H 0 20 17

SG8B 96 84 06C -0.06 34 31

SG88 96 84 06H 0 47 49 1.43

SG88 96 84 07C 0 51 41 1.56

5G88 96 84 07H 0 48 38 1.5

SG88 96 86 03C 0 10

SG88 96 86 03H 0.32 11

SG88 96 86 04C 0 15

SG88 96 86 04H 0 16

SG88 96 86 05C 0 16

SG88 96 86 05H 0 16

SG88 96 86 06C 0 28 27

SG88 96 86 06H -0.28 31 28

SG88 96 86 07C 0 35 32

5G88 96 86 07H -0.15 37 37

SG88 96 88 03C -0.54 10
5688 96 88 04C -0.53 13

SG88 96 88 04H -0.44 17

SG88 96 88 05C 0 18

SG88 96 88 05H 0 18
SG88 96 88 06C 0 28 30

SG88 96 88 06H 0 31 30
SG88 96 88 07C 0 43 38 1.5
SG88 96 88 07H 0 45 33
SG88 96 90 07H -0.6 8

SG88 97 75 07H -0.64 15 15

SG88 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

SG88 97 79 05H 0.41 16

SG88 97 79 06C 0 30 26..
SG88 97 79 06H -0.81 30 33

SG88 97 79 07C 0 35 35

SG88 97 79 07H 0 43 33
SG88 97 81 01H -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 +PointTM Length (In)

SG88 97 81 03H 0 32 26

SG88 97 81 04C 0 18

SG88 97 81 04H 0 26 27

SG88 97 81 05C 0 30 23

SG88 97 81 05H 0 27 19

SG88 97 81 06C 0 36 34

SG88 97 81 06H 0 50 49 1.34

SG88 97 81 07C 0 72 70 1.72

SG88 97 81 07H 0 60 53 1.6

SG88 97 83 01H -0.48 29 28

SG88 97 83 03C 0 22 20

SG88 97 83 03H 0 25 23

SG88 97 83 04C 0 22 24

SG88 97 83 04H 0 29 27

SG88 97 83 05C 0 33 29

SG88 97 83 05H 0 29 20

SG88 97 83 06C 0 38 32

SG88 97 83 06H 0 41 38 1.43

SG88 97 83 07C 0 57 49 1.4

SG88 97 83 07H 0 61 55 1.79

SG88 97 85 01H -0.54 23 21

SG88 97 85 03C 0 14

SG88 97 85 03H 0 20 20

SG88 97 85 04C 0 14

SG88 97 85 04H -0.52 20 18

SG88 97 85 05C 0 26 25

SG88 97 85 05H 0 25 18

SG88 97 85 06C 0 38 36

SG88 97 85 06H 0 38 33

SG88 97 85 07C 0 45 37

SG88 97 85 07H 0 50 45 1.59

SG88 97 87 04C -0.15 15

SG88 97 87 04H 0.48 12

SG88 97 87 05C 0 24 21

SG89 97 87 05H 0 17

SG88 97 87 06C 0 31 26

SG88 97 87 06H -0.09 24 16

5G88 97 87 07C -0.15 39 32

SG88 97 87 07H 0 40 28

SG88 97 89 04H -0.59 13

SG88 97 89 05C -0.57 10

SG88 97 89 06C 0 16

5G88 97 89 07C 0 22 18

5G88 97 89 07H 0 16 16

SG88 97 95 07H -0.65 12



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointT %TW +Point"' Length (In)
SG88 98 74 07H -0.68 11 9

SG88 98 76 07H -0.62 19 15

SG88 98 78 04C 0.35 11

SG88 98 78 05C 0.36 13

SG88 98 78 05H -0.63 13

SG88 98 78 06C 0 22 18

SG88 98 78 06H -0.68 23 22

SG88 98 78 07C -0.63 13 13
SG88 98 78 07H 0 27 21

SG88 98 80 01H -0.46 24 26

SG88 98 80 02H 0 14

SG88 98 80 03C 0 15

SG88 98 80 03H 0 20 16

SG88 98 80 04C 0 27 26

SG88 98 80 04H 0 30 28

SG88 98 80 05C 0 35 27

SG88 98 80 05H 0 28 21

SG88 98 80 06C 0 44 40 1.49
SG88 98 80 06H 0 52 51 1.4

SG88 98 80 07C 0 57 50 1.56
SG88 98 80 07H 0 67 61 1.05

SG88 98 82 01H -0.48 24 23

SG88 98 82 03C -0.59 19

SG88 98 82 03H 0 16

SG88 98 82 04C 0 25 23

SG88 98 82 04H 0 26 24

SG88 98 82 05C 0 30 25
SG88 98 82 05H 0 38 28

SG88 98 82 06C 0 41 41 1.43

SG88 98 82 06H 0 44 43 1.49
S688 98 82 07C 0 57 54 1.54

SG88 98 82 07H 0 57 52 1.48

SG88 98 84 02C 0.42 11
SG88 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

SG8 98 84 05H -0.04 20 15

SG88 98 84 06C -0.09 39 30

SG88 98 84 06H -0.11 25 13

SG88 98 84 07C 0 53 43 1.38

SG88 98 84 07H 0 52 46 1.49
SG88 98 86 03C 0 19

SG88 98 86 04C -0.17 18

SG88 98 86 04H -0.52 23 23



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"' %TW +Point'm Length (In)

SG88 98 86 05C 0.02 28 25

SG88 98 86 05H -0.07 19

SG88 98 86 06C 0.02 38 32

SG88 98 86 06H 0 42 45 1.35

SG88 98 86 07C 0 50 40 0.81

SG88 98 86 07H 0 48 41 0.92

SG88 98 88 03C -0.09 17

S688 98 88 03H 0.43 10

SG88 98 88 04C -0.59 18

SG88 98 88 04H -0.48 23 20

SG88 98 88 05C -0.21 22 24

SG88 98 88 05H 0.39 22 18

SG88 98 88 06C -0.13 37 33

SG88 98 88 06H -0.04 33 30

SG88 98 88 07C 0 49 41 1.11

SG88 98 88 07H 0 41 35

SG88 98 90 06C 0.42 11

SG88 98 92 07H -0.76 17 15
SG88 98 96 07C -0.55 16

SG88 98 98 07C -0.47 13

SG88 98 104 06C -0.59 10

SG88 98 104 07C -0.57 9

SG88 99 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 99 79 03H 0.46 9

SG88 99 79 04H -0.57 19

SG88 99 79 05C 0 19
SG88 99 79 05H 0.41 20 17

SG88 99 79 06C 0 33 26
SG88 99 79 06H 0 31 29

SG88 99 79 07C 0 41 36

SG88 99 79 07H 0 40 33

SG88 99 81 01H -0.52 22 25

SG88 99 81 03C 0 18

SG88 99 81 03H 0 26 24

SG88 99 81 04C 0 27 30

SG88 99 81 04H 0 26 29

SG88 99 81 05C 0 31 29

SG88 99 81 05H 0 27 23
SG88 99 81 06C 0 36 35

SG88 99 81 06H 0 42 37

SG88 99 81 07C 0 60 58 1.43

5G88 99 81 07H 0 68 64 1.46



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COIL ELEV INCH Bobbin %TW +Point" %TW +Point"M Length (In)

SG88 99 83 01H 0 23 22

SG88 99 83 02C -0.04 7

SG88 99 83 03C -0.08 14

SG88 99 83 03H 0.02 28 23

SG88 99 83 04C -0.19 28 26

SG88 99 83 04H -0.06 27 22

SG88 99 83 05C -0.13 26 21

SG88 99 83 05-H -0.06 25 25

SG88 99 83 06C -0.15 33 33

SG88 99 83 06H 0 52 52 1.55

SG88 99 83 07C 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
SG88 99 85 03H 0 13
SG88 99 85 04C 0 24 27

SG88 99 85 04H -0.48 31 33
SG88 99 85 05C 0 23 22

SG88 99 85 05H 0 25 19

SG88 99 85 06C 0 35 35
SG88 99 85 06H -0.21 33 32

SG88 99 85 07C 0 46 41 1.45
SG8B 99 85 07H 0 53 48 1.43

SG88 99 87 01H -0.5 8

SG88 99 87 02H 0 12

SG88 99 87 03C 0 22 23

SG88 99 87 03H 0.46 16

SG88 99 87 04C 0 23 21

SG88 99 87 04H 0 33 29
SG88 99 87 05C 0 23 23

5G88 99 87 05H 0 28 27

SG88 99 87 06C 0 35 38 1.39

SG88 99 87 06H 0 44 41 1.37
SG88 99 87 07C 0 55 49 1.14

SG88 99 87 07H 0 61 52 1.56

SG88 99 89 04C -0.59 9

SG88 99 89 06C -0.13 11

SG88 99 89 06H -0.13 14

SG88 99 89 07C 0 18 16
SG88 99 89 07H -0.24 25 22

5G88 99 99 07H -0.66 12

SG88 100 76 06C 0.33 13
SG88 100 76 06H -0.6 18

SG88 100 76 07C -0.02 22 18

SG88 100 76 07H -0.72 31 28

711



SONGS-3 List of TSP Wear Indications (PRELIMINARY)
SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 100 78 04C -0.17 10

5G88 100 78 04H -0.59 18
SG88 I00 78 05C 0.36 12

SG88 100 78 05H -0.02 15

SG88 100 78 06C 0 21 24

SG88 100 78 06H -0.11 29 23
SG88 100 78 07C -0.06 35 37

SG88 100 78 07H -0.17 37 40 1.87
SG88 100 80 02H 0 15
SG88 100 80 03C 0 19

SG88 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 05H 0 30 25

SG88 100 80 06C 0 32 30

SG88 100 80 06H 0 47 41 1.29
SG88 100 80 07C 0 50 46 1.63

5688 100 80 07H 0 63 52 1.52
S688 100 82 O1H 0 27 28

SG88 100 82 02H -0.02 15

SG8B 100 82 03C -0.13 16
SG88 100 82 03H 0 15

SG88 100 82 04C -0.12 16

SG88 100 82 04H 0 22 18
SG88 100 82 05C -0.06 24 24

SG88 100 82 05H -0.02 21 17
5G88 100 82 06C -0.09 34 33

S688 100 82 06H 0 44 43 1.49
SG88 100 82 07C 0 63 58 1.58
SG88 100 82 07H 0 57 54 1.56

SG88 100 84 02H 0 10
SG88 100 84 03C -0.02 10
SG88 100 84 03H 0.04 13
SG88 100 84 04C 0.04 14
SG88 100 84 04H -0.02 13

SG88 100 84 05C -0.17 22 25
SG88 100 84 05H 0 16
SG88 100 84 06C -0.17 30 31
SG88 100 84 06H -0.09 17

SG88 100 84 07C 0 41 37

5G88 100 84 07H 0 43 38 1.16
SG88 100 86 O1H 0 26 28

SG88 100 86 02H 0 19

SG88 100 86 03C 0 22 21



SONGS-3 List of TSP Wear Indications (PRELIMINARY)
SG ROW COL ELEV INCH Bobbin %TW +Point"m %TW +PointTM Length (In)

5G88 100 86 03H 0 21 16

5688 100 86 04C 0 26 30

SG88 100 86 04H 0 26 18

5688 100 86 05C 0 24 23

SG88 100 86 05H 0 25 23

SG88 100 86 06C 0 33 33

SG88 100 86 06H 0 50 49 1.41

SG88 100 86 07C 0 55 47 1.37

SG88 100 86 07H 0 58 54 1.53

S688 100 88 02H 0 14

S688 100 88 03C -0.49 14

S688 100 88 03H 0.44 12

5688 100 88 04C -0.48 16
5G88 100 88 04H -0.48 11

SG88 100 88 05C 0 19

5G88 100 88 05H 0.04 19

SG88 100 88 06C 0 28 27

S688 100 88 06H -0.19 35 35

SG88 100 88 07C 0 37 37

SG88 100 88 07H 0 44 40 1.67

5688 100 90 06C 0 14

SG88 100 90 07C -0.68 9 5

S688 100 90 07H -0.69 11 12

SG88 101 75 06C 0 12

SG88 101 75 06H -0.64 10

5G88 101 75 07C -0.68 13 13

5688 101 75 07H -0.68 9 5

5G88 101 77 04H -0.59 20 24

S688 101 77 05C 0.3 13

S688 101 77 05H -0.19 16

SG88 101 77 06C -0.09 21 21

SG88 101 77 06H 0 31 32

SG88 101 77 07C -0.06 34 27
SG88 101 77 07H -0.15 35 30

5G88 101 79 O1H -0.52 12

SG88 101 79 02C 0.39 8

5G88 101 79 03H 0.48 14

SG88 101 79 04C 0 10
S688 101 79 04H -0.02 12

SG88 101 79 05C 0.36 16

5688 101 79 05H -0.66 20 21

SG88 101 79 06C 0 29 29

S688 101 79 06H 0 32 28

SG88 101 79 07C 0 36 36
SG88 101 79 07H 0 45 33



SONGS-3 List of TSP Wear Indications (PRELIMINARY)
SG ROW COL ELEV INCH Bobbin %TW +PointT " %TW +PointTM Length (In)

SG88 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
SG88 101 81 04C -0.57 21 20
SG88 101 81 04H 0 34 28
SG88 101 81 0SC 0 33 24
SG88 101 81 05H -0.55 33 32

SG88 101 81 06C 0 40 38 1.48
SG88 101 81 06H 0 44 41 1.35
5G88 101 81 07C 0 63 62 1.48
5G88 101 81 07H 0 67 66 1.58
SG88 101 83 01H -0.48 26 26
SG88 101 83 02H 0.48 15

SG88 101 83 03C 0 26 24
SG88 101 83 03H 0.48 23 14

SG88 101 83 04C 0 23 25

SG88 101 83 04H 0 34 32

SG88 101 83 05C 0 35 30
SG88 101 83 05H 0 29 28

SG88 101 83 06C 0 41 37
SG88 101 83 06H 0 55 57 1.52
SG88 101 83 07C 0 58 57 1.4
SG88 101 83 07H 0 63 62 1.27
SG88 101 85 O1H -0.54 17

SG88 101 85 02C 0 12

SG88 101 85 02H 0 16

SG88 101 85 03C 0.04 25 24

SG88 101 85 03H 0.43 13
5G88 101 85 04C -0.13 17
SG88 101 85 04H 0 31 24
SG88 101 85 05C 0.04 31 24
SG88 101 85 05H 0 25 21
SG88 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
SG88 101 85 07H 0 56 58 1.34
SG88 101 87 O1H -0.52 11
SG88 101 87 02H 0 20 16

SG88 101 87 03C 0 19

SGS8 101 87 03H -0.52 9

5G88 101 87 04C 0 22 21

S688 101 87 04H -0.52 25 23

SG88 101 87 05C -0;02 31 23

SG88 101 87 05H -0.02 25 18



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point1 m %TW +Point"M Length (In)
SG88 101 87 06C 0 38 34

SG88 101 87 06H 0 46 45 1.44

SG88 101 87 07C 0 59 50 1.58

SG88 101 87 07H 0 61 56 1.53

SG88 101 89 07H 0 11

SG88 102 74 06H -0.64 10

SG88 102 74 07H -0.7 8 5

SG88 102 76 04H -0.04 12

SG88 102 76 05C 0.39 15

SG88 102 76 05H -0.59 10

SG88 102 76 06C -0.13 21 24

SG88 102 76 06H 0 28 28

SG88 102 76 07C -0.02 36 35

SG88 102 76 07H -0.19 36 40 1.26

SG88 102 78 03C 0.21 15 17

SG88 102 78 03H -0.36 14 17
5G88 102 78 04C -0.31 23 28

SGS8 102 78 04H -0.38 21 18

SG88 102 78 05C -0.21 24 25

SG88 102 78 05H -0.13 25 23

SG88 102 78 06C 0.09 30 27

SG88 102 78 06H -0.62 18 14

SG88 102 78 07C -0.17 40 34

SG88 102 78 07H -0.28 42 40 1.07

SG88 102 80 01H -0.52 18
SG88 102 80 03C -0.51 15
SG88 102 80 03H 0.46 18

SG88 102 80 04C 0 22 22

SG88 102 80 04H -0.55 31 35

SG88 102 80 05C 0 28 28

SG88 102 80 05H 0 27 21

SG88 102 80 06C 0 45 39 1.48

SG88 102 80 06H 0 50 52 1.4

SG88 102 80 07C 0 49 49 1.45

SG88 102 80 07H 0 63 59 1.32

SG88 102 82 O1H -0.46 20 18
SG88 102 82 02C 0.39 14

SG88 102 82 03C -0.53 14

5G88 102 82 03H 0 23 18

SG88 102 82 04C 0 26 27
SG88 102 82 04H 0 30 29
SG88 102 82 05C 0 34 30

SG88 102 82 05H -0.63 28 25

SG88 102 82 06C 0 37 34

SG88 102 82 06H 0 41 38 1.46



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point TM %YoTW +Point T
M Length (In)

SG88 102 82 07C 0 72 68 1.61

SG88 102 82 07H 0 67 66 1.49

SG88 102 84 01H -0.54 17

5G88 102 84 02H 0 19

SG88 102 84 03C -0.02 23 19

SG88 102 84 03H 0.52 18

SG88 102 84 04C -0.07 24 23

SG88 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

S688 102 84 06H 0 45 46 1.48

SG88 102 84 07C 0 50 46 1.54

SG88 102 84 07H 0 49 48 1.24

SG88 102 86 01H 0 25 27

SG88 102 86 02H 0.48 17

SG88 102 86 03C 0 16

SG88 102 86 03H 0 29 22

SG88 102 86 04C 0 31 24

SG88 102 86 04H 0 29 19

SG88 102 86 05C 0 30 25

SG88 102 86 05H 0 21 14

SG88 102 86 06C 0 39 38 1.36

SG88 102 86 06H 0 43 38 1.41

5G88 102 86 07C 0 57 47 1.37

SG88 102 86 07H 0 61 52 1.48

SG88 102 88 01H 0.15 10
SG88 102 88 02H -0.09 12

S688 102 88 03C -0.53 11
SG88 102 88 04C 0.39 12
SG88 102 88 04H -0.54 22 18

S688 102 88 05C -0.11 20 20

SG88 102 88 05H -0.61 19

SG88 102 88 06C -0.18 31 28

SG88 102 88 06H -0.09 34 27

5688 102 88 07C -0.11 37 35
5688 102 88 07H 0 43 38 1.37
5G88 102 90 07C -0.02 15 14
SG88 102 92 07C -0.55 13 17
5G88 102 98 07H -0.7 14

SG88 103 75 04H -0.59 11
S688 103 75 05C 0 16

SG88 103 75 06C 0 18

S688 103 75 06H 0 18

SG88 103 75 07C 0 26 24



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 103 75 07H -0.66 25 19

SG88 103 77 02H 0.34 10 11

SG88 103 77 03H -0.13 18 18

SG88 103 77 04C -0.31 20 22

SG88 103 77 04H -0.38 21 21

SG88 103 77 05C -0.08 18 18

SG88 103 77 05H -0.11 28 24

SG88 103 77 06C 0.13 33 34

SG88 103 77 06H -0.55 38 35

SG88 103 77 07C -0.02 42 40 2.12

SG88 103 77 07H -0.44 46 44 1.53

SG88 103 79 01H -0.49 20 21

SG88 103 79 02H -0.64 13 14

SG88 103 79 03C 0.04 19 17

SG88 103 79 03H -0.23 30 24

SG88 103 79 04C 0.19 27 28

SG88 103 79 04H 0.06 22 17

5688 103 79 05C -0.04 32 29

5G88 103 79 OSH -0.32 30 22

SG88 103 79 06C 0.28 36 30

SG88 103 79 06H -0.36 41 36

SG88 103 79 07C 0.02 61 66 1.58

SG88 103 79 07H -0.34 60 65 1.64

SG88 103 81 01H -0.52 23 25

SG88 103 81 02H 0.44 12

SG88 103 81 03C 0 23 25

SG88 103 81 03H 0 21 20

SG88 103 81 04C 0 19

SG88 103 81 04H 0 32 36

SG88 103 81 05C 0 29 30

SG88 103 81 05H 0 29 32

S688 103 81 06C 0 34 32

S688 103 81 06H 0 37 36

SG88 103 81 07C 0 61 62 0.99

SG88 103 81 07H 0 68 66 1.54

SG88 103 83 01H -0.02 27 23

SG88 103 83 02H -0.08 13

SG88 103 83 03C -0.15 25 22

SG88 103 83 03H 0 17

SG88 103 83 04C -0.06 18

5G88 103 83 04H -0.11 30 31

5688 103 83 05C -0.24 29 30

SG88 103 83 05H 0 30 33

SG88 103 83 06C -0.11 37 36

SG88 103 83 06H 0 44 41 1.46



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point'M %TW +Point'M Length (In)
SG88 103 83 07C 0 54 52 1.53
SG88 103 83 07H 0 61 51 1.19
SG88 103 85 01H -0.46 13

SG88 103 85 02C 0 19

SG88 103 85 02H 0 18

SG88 103 85 03C 0 22 23

SG88 103 85 03H 0 19
5G88 103 85 04C 0 26 28

SG88 103 85 04H 0 35 30
SG88 103 85 05C -0.13 29 27

SG88 103 85 05H 0 25 23

SG88 103 85 06C 0 37 33
SG88 103 85 06H 0 50 52 1.47
SG88 103 85 07C 0 59 53 1.47
SG88 103 85 07H 0 61 52 111
SG88 103 87 01H -0.48 10

SG88 103 87 02C 0.34 9
SG88 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
SG88 103 87 04H -0.5 30 31 1.15
SG88 103 87 05C 0 29 27
SG88 103 87 05H 0 17
SG88 103 87 06C 0 37 39 1.36
SG88 103 87 06H 0 41 39 1.46
5G88 103 87 07C 0 55 53 1.17
SG88 103 87 07H 0 59 55 1.56
SG88 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

SG88 104 72 06H -0.63 12
SG88 104 76 03C -0.48 10 13

5G88 104 76 03H -0.17 9 10

SG88 104 76 04C -0.29 16 19

5G88 104 76 04H -0.06 22 20

SG88 104 76 05C 0.11 21 20

SG88 104 76 05H 0 17 15

SG88 104 76 06C -0.08 30 25

SG88 104 76 06H -0.17 33 27
SG88 104 76 07C 0.04 34 34
SG88 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)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %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 07C 0.02 57 59 1.57

SG88 104 78 07H -0.08 58 58 1.59

SG88 104 80 O1H -0.39 23 23

SG88 104 80 02C 0 11 14

SG88 104 80 02H -0.11 18 16

SG88 104 80 03C 0 24 18

SG88 104 80 03H -0.09 23 22

SG88 104 80 04C 0 21 21

SG88 104 80 04H 0.04 35 33

SG88 104 80 05C 0 32 27

SG88 104 80 05H -0.19 34 27

SG88 104 80 06C 0 43 38 1.49

SGB8 104 80 06H -0.15 44 39 1.41

SG88 104 80 07C -0.04 65 67 1,58

SG88 104 80 07H -0.38 61 57 1.57

SG88 104 82 01H 0 13

SG88 104 82 02H -0.06 9

SG88 104 82 03C -0.11 18
SG88 104 82 03H -0.04 15

SG88 104 82 04C -0.06 24 21

SG88 104 82 04H -0.1 27 25

SG88 104 82 05C -0.06 28 25

SG88 104 82 05H -0.13 30 26

SG88 104 82 06C -0.09 37 34

SG88 104 82 06H 0 46 42 1.53
SG88 104 82 07C 0 55 55 1.64

SG88 104 82 07H 0 63 58 1.55
SG88 104 84 01H 0.08 16

SG88 104 84 02H 0 16

SG88 104 84 03C -0.11 26 25

$G88 104 84 03H -0.02 22 17

SG88 104 84 04C -0.15 29 28

SG88 104 84 04H -0.02 35 31

SG8 104 84 05C -0.15 32 35

SG88 104 84 05H -0.08 32 29

SG88 104 84 06C 0 44 43 1.39



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point1 M %TW +PointTM Length (In)

SG88 104 84 06H 0 48 41 1.37

SG88 104 84 07C 0 63 50 1.11
SG68 104 84 07H 0 66 61 1.54

SG88 104 86 01H -0.46 11

S688 104 86 02H 0.38 19

SG88 104 86 03C 0 20 18

SG88 104 86 03H 0 24 18

SG88 104 86 04C 0 26 28

SG88 104 86 04H 0 26 26

5G88 104 86 05C 0 29 26

SG88 104 86 05H 0 22 16
SG88 104 86 06C 0 36 38 1.22

SG88 104 86 06H 0 42 39 1.35

SG88 104 86 07C 0 52 46 1.23

SG88 104 86 07H 0 58 55 1.73

SG88 104 88 03C -0.5 8

SG88 104 88 04C 0 13

SG88 104 88 04H -0.53 14

SG88 104 88 05C 0 19

SG88 104 88 05H 0 16

SGS8 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

SG88 104 90 04C -0.57 11 "

SG88 104 90 04H -0.55 12

SG88 104 90 05C 0 15

SG88 104 90 06C 0 15

SG88 104 90 06H 0 19

SG88 104 90 07C 0 16 13

5G88 104 90 07H 0 22 20

5G88 105 75 03H 0 9

SG88 105 75 04C 0.32 10

SG88 105 75 04H -0.57 18

SG88 105 75 05C 0 15

SG88 105 75 05H 0 21 20

SG88 105 75 06C 0 25 24

5G88 105 75 06H 0 30 31

S688 105 75 07C 0 37 38 1.47

SG88 105 75 07H 0 36 33

SG88 105 77 03C -0.21 13 13

SG88 105 77 03H 0.11 14 15

SG88 105 77 04C -0.08 21 20

SG88 105 77 04H -0.21 23 17

SG88 105 77 05C 0.04 26 25



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point'M %TW +Point TM Length (In)

SG88 105 77 05H -0.23 26 24

SG88 105 77 06C 0 30 28

SG88 105 77 06H -0.13 39 36
SG88 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
SG88 105 79 02H -0.02 21 22
SG88 105 79 03C 0 27 22
SG88 105 79 03H -0.19 .28 24

SG88 105 79 04C -0.06 25 20

SG88 105 79 04H -0.23 30 24

SG88 105 79 05C -0.1 33 29
SG88 105 79 05H -0.17 33 27

SG88 105 79 06C 0.02 43 45 1.46
SG88 105 .79 06H -0.34 54 54 1.46
SG88 105 79 07C 0.04 57 55 1.49
SG88 105 79 07H -0.25 58 53 1.46

SG88 105 81 01H -0.48 12

SG88 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

SG88 105 81 05H 0 30 25
SG88 105 81 06C 0 40 37
SG88 105 81 06H 0 44 40 1.26
SG88 105 81 07C 0 54 53 1.55
SG88 105 81 07H 0 60 54 1.53
SG88 105 83 O1H 0 22 21

SG88 105 83 02H 0 16

SG88 105 83 03C 0 21 17
SG88 105 83 04C 0 24 25
S688 105 83 04H -0.59 28 24
SG88 105 83 05C 0 33 30
SG88 105 83 05H 0 33 27

SG88 105 83 06C 0 38 35

5G88 105 83 06H 0 41 34 1.4
SG88 105 83 07C 0 66 67 1.64
SG88 105 83 07H 0 55 48 1.48

SG88 105 85 01H -0.47 11
SG88 105 85 02H 0.45 18
SG88 105 85 03C 0 18

SG88 105 85 03H 0 25 22
SG88 105 85 04C 0 18
SG88 105 85 04H 0 27 25 1



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point TM %TW +PointfM Length (In)

SG88 105 85 05C 0 29 29

SG88 105 85 05H 0 19

SG88 105 85 06C 0.04 37 31

SG88 105 85 06H 0 46 46 1.43

SG88 105 85 07C 0 57 56 1.36

SG88 105 85 07H 0 48 42 1.48

SG88 105 87 04C -0.57 15

SG88 105 87 04H -0.09 14

SG88 105 87 05C 0 21 22

SG88 105 87 05H -0.02 19

SGS8 105 87 06C 0 29 28

SG88 105 87 06H 0 32 25

SG88 105 87 07C 0 44 44 1.34

SG88 105 87 07H 0 44 41 1.31

SG8B 105 89 04C -0.74 9

SG88 105 89 04H -0.15 9

SG88 105 89 06C -0.55 12 1

SG88 105 89 06H 0 18

SG88 105 89 07C 0 12 10

SG88 105 89 07H 0 23 17

SG88 105 91 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

SG8B 106 76 03C 0 16 17

SG88 106 76 03H -0.15 20 17

SG88 106 76 04C 0 21 26

SG88 106 76 04H -0.34 19 18

SG88 106 76 05C 0 23 22

SG88 106 76 05H -0.34 25 19

SG88 106 76 06C 0 26 22

SG88 106 76 06H -0.34 39 32

SG88 106 76 07C 0.06 43 48 1.47

SG88 106 76 07H -0.34 50 54 1.77

SG88 106 78 01H -0.67 21 22

SG88 106 78 02H -0.55 14 17

SG88 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

SG88 106 78 05C 0.26 30 29

SG88 106 78 05H -0.17 35 27

SG88 106 78 06C 0.06 39 36

SG88 106 78 06H -0.19 44 35

SG88 106 78 07C 0.06 56 65 1.02

C-



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointT m Length (In)

SG88 106 78 07H -0.76 70 75 1.79
SG88 106 80 0tH 0 16 16

SG88 106 80 02H 0 13 14
SG88 106 80 03C 0.13 17 19

SG88 106 80 03H 0 24 24

SG88 106 80 04C 0.17 30 31
SG88 106 80 04H 0 ' 23 20

SGS8 106 80 05C 0 28 26
SG88 106 80 05H -0,21 34 30
SG88 106 80 06C 0.04 39 35

SG88 106 80 06H -0.23 37 35
SG88 106 80 07C 0.11 49 56 1.56

SG88 106 80 07H -0.25 56 60 1.68
SG88 106 82 01H -0.37 24 22
SG88 106 82 02H 0 20 16

SG88 106 82 03C 0 21 16

SG88 106 82 03H 0 24 20

SG88 106 82 04C 0 27 28

SG88 106 82 04H 0 27 17
SG88 106 82 05C. 0 30 23

SG88 106 82 05H 0 32 25
SG88 106 82 O6C 0 40 41 1.39
SG88 106 82 06H 0 43 37

SG88 106 82 07C 0 52 56 1.47
SG88 106 82 07H 0 54 46 1.52

SG88 106 84 01H -0.45 17

SG88 106 84 03H 0 29 20
SG88 106 84 04C -0.62 27 27

SG88 106 84 04H -0.07 27 22
SG88 106 84 05C -0.06 28 21
SG88 106 84 05H -0.17 23 18
SG88 106 84 06C 0 39 38 1.33
SG88 106 84 06H 0 45 35
$G88 106 84 07C 0 52 48 1.34
SG88 106 84 07H 0 58 53 1.8
SG88 106 86 03H 0.43 12
SG88 106 86 04H -0.63 16
SG88 106 86 05C 0 17
SG88 106 86 O5H 0 21 13
SG88 106 86 06C 0 21 20
SG88 106 86 06H 0 33 26
SG88 106 86 07C 0.04 20 22
SG88 106 86 07H 0 41 37 1,4
SG88 106 88 04C -0.55 11
SG88 106 88 05C -0.59 16

I'



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 106 88 05H -0.63 9

SG88 106 88 06C 0 16

SG88 106 88 06H -0.15 17
5G88 106 88 07C 0 13 14

SG88 106 88 07H -0.18 24 17
SG88 106 90 04H -0.46 10

SG88 106 90 05H -0.55 9

SG88 106 90 06H -0.61 15
SG88 106 90 07C -0.13 19 19

SG88 106 90 07H -0.62 15 10

SG88 106 92 06H -0.63 16

SG88 106 102 06H -0.2 9

SG88 107 75 04C -0.63 16

SG88 107 75 04H 0 19
SG88 107 75 05C 0 21 21

SG88 107 75 05H 0 22 21

SG88 107 75 06C 0 28 26
SG89 107 75 06H 0 32 25
SG88 107 75 07C 0 41 44 1.26
SG88 107 75 07H 0 44 41 1.61
SG88 107 77 02H 0.13 14 9
SG88 107 77 03C 0.13 17 20

SG88 107 77 03H 0.08 21 20

SG88 107 77 04C 0 22 26

SG88 107 77 04H -0.13 23 23

SG88 107 77 05C 0 26 23

SG88 107 77 05H -0.13 31 24

SG88 107 77 06C 0.02 32 27

SG88 107 77 06H -0.36 38 30

S688 107 77 07C 0.17 53 58 1.99
SG88 107 77 07H -0.19 44 34

5G88 107 79 01H 0.13 21 21

SG88 107 79 02H -0.13 11 12
SG88 107 79 03C 0 22 22

SG88 107 79 03H 0.11 17 16
SG88 107 79 04C 0 15 15

SG88 107 79 04H -0.11 27 25
SG88 107 79 05C 0 26 28
SG88 107 79 05H -0.17 27 22
5G88 107 79 06C 0 31 24

SG88 107 79 06H -0.13 44 41 1.38
SG88 107 79 07C 0 52 53 1.67
SG88 107 79 07H -0.42 61 58 1.47
SG88 107 81 01H -0.48 12

SG88 107 81 03C -0.62 16



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +Point"' Length (In)

SG88 107 81 03H 0 23 21
SG88 107 81 04C -0.6 19
SG88 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

$G88 107 81 06H 0 37 39 1.35
SG88 107 81 07C 0 44 40 1.38
SG88 107 81 07H 0 50 35
SG88 107 83 02H 0.04 12
SG88 107 83 03H 0.02 14

SG88 107 83 04C -0.15 14

SG88 107 83 04H -0.04 13
SG88 107 83 05C -0.04 24 31
SG88 107 83 05H -0.02 25 26
5G88 107 83 06C -0.13 26 25
SG88 107 83 06H -0.11 32 33

SG88 107 83 07C 0 46 45 1.11
SG88 107 83 07H -0.02 37 39 1.58
SG88 107 85 01H -0.48 8

SG88 107 85 02H 0.42 12

SG88 107 85 03H -0.56 15
SG88 107 85 04C -0.5 13
SG88 107 85 04H -0.63 15
SG88 107 85 05C -0.51 20 25

SG88 107 85 05H 0 24 19

SG88 107 85 06C 0 28 30

SG88 107 85 06H 0 33 33

SG88 107 85 07C 0 43 42 1.37
SG88 107 85 07H 0 47 44 1.27
SG88 107 87 04H -0.46 12

SG88 107 87 05C -0.48 12

SG88 107 87 05H -0.15 9

SG88 107 87 06H -0.23 20 17

SG88 107 87 07H -0.11 20 20
SG88 107 89 07H -0.57 11 9
5G88 108 74 06H -0.68 11
SG88 108 74 07H -0.66 11 7
$G88 108 76 04C 0 13 17
SG88 108 76 04H -0.68 20 21
SG88 108 76 05C 0 26 22
SG88 108 76 OSH -0.19 31 30
SG88 108 76 06C 0 31 27
SG88 108 76 06H -0.04 30 26
SG88 108 76 07C -0.15 48 54 1.39



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point"M %TW +PointTM Length (In)

SG88 108 76 07H -0.17 62 69 1.67

SG88 108 78 02H 0.19 11 11
SG88 108 78 03C 0.06 19 19

SG88 108 78 03H -0.06 18 16
SG88 108 78 04C 0 26 27
SG88 108 78 04H -0.04 27 23

SG88 108 78 05C 0 31 28

SG88 108 78 05H -0.08 24 20

SG88 108 78 06C 0 36 32

5G88 108 78 06H -0.13 44 40 1.33
SG88 108 78 07C 0 54 59 1.72
SG88 108 78 07H -0.13 59 67 1.6
SG88 108 80 01H -0.02 15 17

SG88 108 80 02C 0 12 12

SG88 108 80 02H 0.17 11 11
SG88 108 80 03C 0 20 18
SG88 108 80 03H 0.11 18 21

SG88 108 80 04C 0.19 10 12
SG88 108 80 04H 0.21 27 24
5G88 108 80 05C 0 30 25

SG88 108 80 05H -0.21 32 31
SG88 108 80 06C 0 39 37
SG88 108 80 06H -0.4 42 41 1.42

SG88 108 80 07C 0.04 49 55 1.46
SG88 108 80 07H -0.32 53 56 1.47
SG88 108 82 O1H 0 15
SG88 108 82 02H 0 16

SG88 108 82 03C -0.06 16
SG88 108 82 03H 0 18

SG88 108 82 04C -0.08 16

SG88 108 82 04H 0 29 30

SG88 108 82 05C -0.04 29 26

5G88 108 82 05H 0 29 22

5G88 108 82 06C -0.09 36 33
SG88 108 82 06H 0 45 40 1.38

SG88 108 82 07C 0 57 56 1.58
SG88 108 82 07H 0 60 55 1.41

SG88 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 OSC -0.08 20 24

SG88 108 84 O5H 0 22 17
5G88 108 84 06C -0.13 30 32

SG88 108 84 06H -0.15 37 36

K



0

SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +Point'm %TW +Point'h Length (In)
SG88 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 05C -0.11 10

5G88 108 86 OSH -0.53 8

SG88 108 86 06H 0 19

SG88 108 86 07C -0.49 7

5688 108 86 07H -0.59 13 14

SG88 109 73 06H -0.7 9

5G88 109 75 04C -0.5 11

SG88 109 75 04H 0 18

SG88 109 75 05C 0 20 22

SG88 109 75 05H 0 19

SG88 109 75 06C 0 26 25

SG88 109 75 06H 0 31 32

SG88 109 75 07C -0.26 37 37

SGS8 109 75 07H 0 43 43 1.4

SG88 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

SG88 109 77 04H 0.04 30 31

SG88 109 77 ,05C 0 32 27

SG88 109 77 OSH -0.11 31 26

S688 109 77 06C 0 37 29

SG88 109 77 06H -0.53 41 34

SG88 109 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

SG88 109 79 04C -0.04 20 22

SG88 109 79 04H 0.02 31 32

SG88 109 79 05C -0.04 32 26

SG88 109 79 05H -0.15 29 26

SG88 109 79 06C -0.1 35 26

SG88 109 79 06H -0.15 40 32

S88 109 79 07C 0.19 53 53 1.57

SG88 109 79 07H -0.19 53 49 1.64

SG88 109 81 01H -0.41 15

5G88 109 81 02H 0.52 14

SG88 109 81 03C 0 21 18

SG88 109 81 03H 0 22 19

5G88 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 +PointTM %TW +PointT * Length (In)

SG88 109 81 05C 0 32 26
SG88 109 81 05H 0 26 25
SG88 109 81 06C 0 39 33
SG88 109 81 06H 0 43 39 1.26
SG88 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 04C 0 13
SG88 109 83 04H 0 20 18
SG88 109 83 05C 0 29 25
SG88 109 83 05H 0.43 24 21
SG88 109 83 06C 0 27 26
SG88 109 83 06H 0 33 24
SG88 109 83 07C 0 47 49 1.31
SG88 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
SG88 110 74 06H 0 15
SG88 110 74 07C 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
SG88 110 76 04H 0 23 17
5G88 110 76 05C -0.15 23 22
SG88 110 76 05H 0 31 24
SG88 110 76 06C 0 35 26
SG88 110 76 06H -0.2 39 37
SG88 110 76 07C 0 46 46 1.49
5G88 110 76 07H 0 41 33
SG88 110 78 02H 0.17 14 15
SG88 110 78 03C -0.04 15 16
SG88 110 78 03H -0.15 16 15

GSG8 110 78 04C -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
5G88 110 78 06C -0.1 33 28
SG88 110 78 06H -0.17 35 30
SG88 110 78 07C -0.21 46 45 1.56
SG88 110 78 07H -0.11 43 40 1.52
SG88 110 80 03C -0.61 18
5G88 110 80 03H 0 16
SG88 110 80 04C -0.61 14



SONGS-3 List of TSP Wear Indications (PRELIMINARY)
SG ROW COL ELEV INCH Bobbin %TW +Point1M %TW +Point7m Length (In)

SG88 110 80 04H 0 29 25

5G88 110 80 05C 0 25 26

5G88 110 80 05H 0 27 24

SG88 110 80 06C 0 36 30

SG88 110 80 06H 0 40 36

SG88 110 80 07C 0 46 48 1.4
SGS8 110 80 07H 0 54 50 1.54
SG88 110 82 02H 0.5 14
5G88 110 82 03C -0.66 14
5G88 110 82 03H 0.3 20 16
SG88 110 82 04C 0 18
SG88 110 82 04H -0.54 30 28
SG88 110 82 05C 0 28 28
SG88 110 82 05H 0 30 23
SG88 110 82 06C 0 28 24

SG88 110 82 06H 0 38 30
SG88 110 82 07C 0 50 49 1.41
SG88 110 82 07H 0 40 32
SG88 110 84 04C -0.59 12

SG88 110 84 04H -0.56 13
SG88 110 84 05C -0.48 10
5G88 110 84 05H 0 13
SG88 110 84 06H -0.2 26 19
SG88 110 84 07H -0.04 29 23
SG88 ill 73 06H -0.65 9
SG88 111 75 04C -0.59 11
SG88 ill 75 04H -0.15 12
SG88 ill 75 05C 0 15
SG88 ill 75 05H 0 18
SG88 ill 75 06C 0 20 18
SG88 i11 75 06H 0 26 24
SG88 i11 75 07C 0 34 30
SG88 ill 75 07H 0 35 32

SG88 111 77 04C -0.64 12
SG88 1i1 77 04H -0.61 18
5G88 ill 77 05C -0.68 16
SG88 111 77 05H -0.19 22 21
SG88 il 77 06C 0 23 24
5G88 ill 77 06H -0.06 35 37
SG88 ill 77 07C 0 33 33
SG88 ill 77 07H 0 43 42 1.43
SG88 ill 79 02C 0.43 11
SG88 111 79 02H 0.46 12
SG88 i11 79 03C 0.35 12
SG88 1il 79 03H 0.48 10



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point'M Length (In)

SG88 il 79 04C -0.62 15

SG88 ill 79 04H 0 18
5G88 111 79 0SC 0 24 20
SG88 111 79 05H 0 24 26
SG88 1il 79 06C 0 25 23

SG88 ill 79 O6H 0 35 34
SGS8 111 79 07C 0 41 36

SG88 111 79 07H 0 42 32

SGB8 11i 81 03C -0.62 16
SG88 111 81 03H 0 15

SGS8 il1 81 04C -0.62 12
SG88 111 81 04H 0 17
SG88 111 81 05C 0 26 24

SG88 1il 81 05H 0 23 23
SG88 ill 81 06C 0 33 30
SG88 ill 81 06H 0 46 45 1.29

SG88 ill 81 07C 0 52 50 1.63

SG88 il 81 07H 0 56 53 1.42
SG88 ill 83 02H 0 12

SG88 il 83 03C 0 7
SGS8 111 83 03H -0.02 14

SG88 111 83 04C -0.1 12

SG88 111 83 04H -0.02 14

SG88 111 83 05C -0.06 22 27
SG88 111 83 OSH -0.06 19

SGS8 111 83 06C -0.11 30 28

SGS8 111 83 06H -0.19 34 35 1.35
SG88 111 83 07C -0.11 37 39 1.47

SGS8 111 83 07H 0 46 47 1.44

SG88 111 89 07H -0.65 9 6

SGS8 112 74 06H -0.72 13

SG88 112 74 07C 0 12 14
SG88 112 74 07H 0 18 10
SG88 112 76 04H -0.63 12
SG88 112 76 05C -0.66 14
SG88 112 76 O5H 0.45 11
SG88 112 76 06C -0.11 14

SG88 112 76 06H -0.13 25 25
SGS8 112 76 07C -0.15 24 20
SG8S 112 76 07H -0.74 21 17

SGS8 112 78 04C -0.59 13

SG88 112 78 04H -0.58 17

SG88 112 78 05C -0.54 13

SGS8 112 78 05H 0 23 20

SG88 112 78 06C 0 18



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +Point'm Length (In)

SG88 112 78 06H -0.22 33 27
SG88 112 78 07H -0.07 38 34
SG88 112 80 02H 0,42 14

SG88 112 80 03C -0.65 12
5G88 112 80 03H 0.48 12

SG88 112 80 04C 0 16

SG88 112 80 04H -0.61 16

SG88 112 80 05C 0 26 27

SG88 112 80 05H -0.63 11

SG88 112 80 06C 0 30 29

SG88 112 80 06H 0 35 35
SG88 112 80 07C 0 48 48 1.21
SG88 112 80 07H 0 54 52 1.47
SG88 112 82 03H 0.04 12
SG88 112 82 04C -0.74 12
SG88 112 82 04H -0.59 16
SG88 112 82 05C -0.65 16

SG88 112 82 05H 0 18
SG88 112 82 06C 0.36 11
SG88 112 82 06H -0.21 30 29

SG88 112 82 07C 0 16 18
SG88 112 82 07H 0 42 40 1.44

SG88 112 84 07H 0.02 10 7
SG88 113 39 04H -0.57 8

SG88 113 75 06C 0 11
SG88 113 75 06H -0.02 10
SG88 113 75 07C 0 15 16

SG88 113 75 07H -0.15 14 11
5G88 113 77 07H -0.7 22 17
5G88 113 79 02H 0.5 10

SG88 113 79 03C -0.59 12

SG88 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 05H 0 18
SG88 113 79 06C 0 27 22

SG88 113 79 06H 0 35 27
$G88 113 79 07C 0 37 35
SG88 113 79 07H 0 38 32
5G88 113 81 03C -0.57 11
SG88 113 81 03H 0 16
5G88 113 81 04C -0.61 14

SG88 113 81 04H -0.09 17

SG88 113 81 05C -0.63 17



SONGS-3 List of TSP Wear Indications (PRELIMINARY)
SG ROW COL ELEV INCH Bobbin %TW +Point'M %TW +Point"M Length (In)

SG88 113 81 05H 0 23 21

SG88 113 81 06C 0 26 23
SG88 113 81 06H 0 37 34

SG88 113 81 07C 0 37 33

SG88 113 81 07H 0 40 35
SG88 113 83 06H -0.09 24 19

SG88 113 83 07H -0.73 32 30

SG88 114 74 07H -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
SG8B 114 78 07C -0.58 16 21
SG88 114 78 07H -0.74 30 24
SG88 114 80 03H 0.48 15
SG88 114 80 04C 0 16

SG88 114 80 04H -0.6 19

SG88 114 80 05C 0 20 23
SG88 114 80 05H 0 27 22
SG88 114 80 06C 0 28 22

SG88 114 80 06H 0 40 39 0.94
SG88 114 80 07C 0 35 33
SG88 114 80 07H 0 40 29
SG88 115 75 07H -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

SG88 115 79 06H 0 33 31

SG88 115 79 07C 0 37 39 1.39
SG88 115 79 07H 0 32 34

SG88 115 81 07H -0.72 8

SG88 116 76 07H -0.68 20 21

SG88 116 78 03H 0 14
SG88 116 78 04H 0.39 11

SG88 116 78 05C 0.44 13

SG88 116 78 05H -0.13 16
SG88 116 78 06C 0 21 19
SG88 116 78 06H -0.13 36 32
SG88 116 78 07C 0 19 17
SG88 116 78 07H 0 53 50 1.25



WI

SONGS-3 List of TSP Wear Indications (PRELIMINARY)
SG ROW COIL .ELEV INCH Bobbin %TW +Point TM %TW +Point TM Length (In)

SG88 116 80 05H 0.4 10

SG88 116 80 06C 0.41 8

SG88 116 80 06H 0 17

SG88 116 80 07C 0.41 8 13

SG88 116 80 07H -0.77 22 23

SG88 116 82 07H -0.77 9 6

SG88 116 88 07H -0.63 13

SG88 117 77 05C -0.66 10

S688 117 77 O5H 0 13

SG88 117 77 06H 0 17

SG88 117 77 07C -0.61 14 13

SG88 117 77 07H -0.7 30 23

SG88 117 79 02H 0 12

SG88 117 79 03H 0 17

SG88 117 79 04C 0 15

SG88 117 79 04H 0 15

5G88 117 79 05C -0.11 12

SG88 117 79 05H 0 28 24

S688 117 79 06C 0 33 26

SG88 117 79 06H 0 39 33

SG88 117 79 07C 0 47 41 1.46

SG88 117 79 07H 0 52 49 1.5

SG88 117 123 05H -0.59 13

SG88 118 76 07H -0.68 14 11

SG88 118 78 04C -0.6 11

S688 118 78 04H -0.61 13

SG88 118 78 05H -0.65 20 19

5688 118 78 06C 0.39 15

S688 118 78 06H -0.02 27 21

SG88 118 78 07H 0 35 37

S688 118 82 05H 0 10

SG88 118 82 06H 0.42 11

SG88 119 77 03H -0.58 16

SG88 119 77 04H -0.58 20 24

SG88 119 77 05C -0.63 18

SG88 119 77 05H 0.04 12

5G88 119 77 06C -0.13 13

SG88 119 77 06H -0.04 34 34

5G88 119 77 07C 0 43 40 1.61

S688 119 77 07H 0 44 40 1.43

SG88 119 79 04H -0.63 14

S688 119 79 05C 0 10

SG88 119 79 OSH 0 16

SG88 119 79 06C 0.32 12

SG88 119 79 06H 0 32 30



SONGS-3 List of TSP Wear Indications (PRELIMINARY)

SG ROW COL ELEV INCH Bobbin %TW +PointTM %TW +PointTM Length (In)

SG88 119 79 07C 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

SG88 120 76 07H -0.7 12 7
SG88 120 78 03C -0.15 9

SG88 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 05H -0.61 18
SG88 120 78 06C -0.08 16

SG88 120 78 06H -0.11 35 39 1.44

SG88 120 78 07C -0.09 34 32

SG88 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 05H -0.7 10

SG88 121 77 06H -0.13 23 20
SG88 121 77 07C -0.54 20 18

SG88 121 77 07H -0.79 19 13

SG88 121 79 04H -0.72 10

SG88 121 79 05H -0.74 12

5G88 121 79 06H -0.17 23 21

SGS8 121 79 07H -0.74 34 34

SG88 122 78 07H -0.78 6

SG88 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
SG88 132 80 07H -0.85 8

SG88 132 122 03H -0.58 7
SG88 133 83 06H -0.76 12

SG88 135 79 06H -0.83 11
SG88 136 102 06H -0.65 10

SG88 138 70 06H -0.7 12
SG88 140 84 07H -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
SG89 99 89 TWD 5 07H -0.93 TSP Wear
SG89 99 89 TWD 9 07H -0.9 TSP Wear
SG89 99 89 TWD 7 07H -0.87 TSP Wear
SG89 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
SG89 99 89 TWD 65 07H -0.74 TSP Wear
SG89 99 89 TWD 69 07H -0.72 TSP Wear
SG89 99 89 TWD 69 07H -0.69 TSP Wear
SG89 99 89 TWD 71 07H -0.66 TSP Wear
SG89 99 89 TWD 71 07H -0.64 TSP Wear
SG89 99 89 TWD 72 07H -0.61 TSP Wear
SG89 99 89 TWD 69 07H -0.58 TSP Wear
SG89 99 89 TWD 56 07H -0.56 TSP Wear
SG89 99 89 TWD 49 07H -0.53 TSP Wear
SG89 99 89 TWD 49 07H -0.51 TSP Wear
SG89 99 89 TWD 61 07H -0.48 TSP Wear
SG89 99 89 TWD 53 07H -0.45 TSP Wear
SG89 99 89 TWD 45 07H -0.43 TSP Wear
SG89 99 89 TWD 40 07H -0.4 TSP Wear
SG89 99 89 TWD 34 07H -0.37 TSP Wear
SG89 99 89 TWD 34 07H -0.35 TSP Wear
SG89 99 89 TWD 30 07H -0.32 TSP Wear
SG89 99 89 TWD 28 07H -0.29 TSP Wear
SG89 99 89 TWD 27 07H -0.27 TSP Wear
SG89 99 89 TWD 27 07H -0.24 TSP Wear
SG89 99 89 TWD 29 07H -0.22 TSP Wear
SG89 99 89 TWD 28 07H -0.19 TSP Wear
SG89 99 89 TWD 30 07H -0.16 TSP Wear
SG89 99 89 TWD 31 07H -0.14 TSP Wear
SG89 99 89 TWD 31 07H -0.11 TSP Wear
SG89 99 89 TWD 26 07H -0.09 TSP Wear
SG89 99 89 TWD 29 07H -0.06 TSP Wear
SG89 99 89 TWD 29 07H -0.03 TSP Wear
SG891 99 89 TWD 33 07H -0.01 TSP Wear
SG89 99 89 TWD 30 07H 0.02 TSP Wear
SG89 99 89 TWD 29 07H 0.04 TSP-Wear
SG89 99 89 TWD 29 07H 0.07 TSP Wear
SG89 99 89 TWD 36 07H 0.1 TSP Wear
SG89 99 89 TWD 48 07H 0.13 TSP Wear
SG89 99 89 TWD 51 07H 0.16 TSP Wear
SG89 99 89 TWD 50 07H 0.18 TSP Wear
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SONGS Unit 3 Line-by-Line Sizing (PRELIMINARY)

SG Row Col Ind %TW Elev Inch1 CateQorv
SG89 99 89 TWO 45 07H 0.2 TSP Wear
SG89 99 89 TWD 51 07H 0.23 TSP Wear
SG89 99 89 TWD 54 07H 0.26 TSP Wear
SG89 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
SG89 99 89 TWD 42 07H 0.42 TSP Wear
SG89 99 89 TWD 32 07H 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
SG89 99 89 TWD 33 07H 0.54 TSP Wear
SG89 99 89 TWD 9 07H 0.57 TSP Wear
SG89 99 89 TWD 8 07H 0.59 TSP Wear
SG89 99 89 TWD 11 07H 0.62 TSP Wear
SG89 99 89 TWD 8 07H 0.65 TSP Wear
SG89 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
SG891 99 89 TWD 0 07H 0.78 TSP Wear
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Subject:
Date: Tanstry, 'Febrary 14. W02 9:56;t3 AMI

Inspectors.

FYI, here Is a overview of this weeks actlvities.

Outage IWitih about thse e weeks eremaining in, the U2 )R t IReyplae rment Outage, mtany ptojn-ts 3ad other
Dlrector'sl work scopes, are beginning to compete for the hronor lf being Outage Critical Path. This is as it shouldI
Message be as we begin final reassembly ofthe plant. As we move towards "breakers closed" we need to keep I

nur focus on all of the many parallel paths to core reload and plant startup. From a high level this is
net complicated, so here are a few key areas important to our success in exiting this Important
SONGS refueling outage:

nT fill the U2 R(WST, we need to complete (he ECCS schedule I) piping replacement work. We also
need soures of Hill water, so OPS has developed an integrated waler management ned movement plan
to do so.

To restore U2 Train 13 opetability, we treed to complete tho EDG modificalions and lesting. We also
need to complete Installation ofthe Train R1 CCW HX, and restore Train B SWC.

To reload tie U2 rcactor core, we need to complete the RRVt-I activities necessary to allow US to
move it to the normal Hand Stand, which will then allow us to remove the eactor cavity decking.
Deck removal aJlow uas to then complete the ICI cutup activities and remove the ti.s to the SFP. In
parallel with all of those activities, we need to complait Ihe repairs to the U2 L'08t and E089 S/Ge,
release the major primary pleat WAR knosiwn as 'PD0l, fill Ithe RCS and then remove the Temporary
Reactor I lead.

For Unit 3, we contituc Eddy Current inspections and data analysis of the [13 Steam Generators. This
infoonation will be used to develop a repair plan just as we done for Unit 2, and to then move
fbanI with repairs.

It's critically important as we complete all ofthc work described above, that we also complete the
administradve requirements we ofte refer to as 'paper closure". You've all heard the seying "the

work isn't done ntnil the paperwork's compllce." That's partienlatly true foe nukes like all ofus on
the SONGS team. As icId work end post work testing completes, make sure ECP.o are carulfilly
walked down, schedules updated and work orders conf•rmcd and closed out in accordance with our
procedures. It's not tos early to be looking at Made 6, 5 and 4 restraints to ensure we are not
Perorsaming ednsin;strctiVc asks on Critical Pathl

'he weathetr forecast includes the potential for inclensent weather thotogh Wednesday, so keep your
eyes ton path, hold onto stairway handrails, and leak oat for each other!

Let's have a Safe AND Produetive Taesday!
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Greene, Natasha

From: 1(b)(6)
Sent: Wednesday, February 15, 2012 5:54 AM
To: Carson, Louis; Greene, Natasha; O'Donnell, John
Subject: Wednesday at San Onofre

Next Shift Unit 2
Goals . Plug and stabilize 2E088 and 2E089 SIG tubes

* Continue assembly of the Simplified Head Assembly (SHA) components.
* Begin removal of Reactor Cavity Decking-Forecast today at 15:00
UnitS3
, Continue SG U-Tube Eddy Current Inspections
* Preparations for S/G 3E088 Secondary Side Inspections- rnanways have been rentoved.

Outage In the lost Director's update we pointed out that U2 will have priority over U3 for plant startup based upon the scope
Director's of SG/ Eddy Curent inspections and data analysis necessary to develop the repair and plant startup plans which will
Message drive the safe and methodical recovery of U3 over the next scveral weeks.

We also pointed out that having both SONGS units shutdown creates an extra (but manageable) challenge for the first
ofthe two plants to be brought back on line. Normally, with one unit at power we have a source of steam for the unit
we are startiogup. With both units shutdown we don't have the stcam necessary to pressurize the Unit 2 Aux Steam
System and use it to establish turbine gland seals and draw a main condenser vacuum. Without vacuum the Main and
Feed Pump Turbines can't be run, and the Condensate and Feedwater systems cannot be as easily cleaned up to allow
feeding thc Steam Generators.

Is there a way to safely startup Unit 2 without Aux Steam in service? Absolutclyl We will use RCPs to heat up the
RCS while maintaining the MSIVs eInsed, 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 geoting us to the point In the plant startup sequence described above. Why this
discussion? The added activities described above take schtedule time, and that's what's driven "breakers closed" out a
bit from the original March Is' date.

What we want to make very clear to the SONGS Outage Team is that this delay does NOT reflect negatively on our
outage performance. In many if tLu most areas of outage execution to-date this remains one of the best outages we
have executed. Of course we aren't quite donc, so let's keep focused on dite finish line until we cross it.

Most importantly, we have responded to the challenges we've encountered to date in both unit outages as great nukes
do: We've gathered and analyzed the facts surrounding issues, analyzed all of options for resolution, end picked the
oeition that allowed us to ptogress the outages 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 to manage issues until both
units ere saftly back where they are best stited to be: on-lina safely generating electrical power.

There's more wet weather in the forecast...B careful and watch out for each other.= Remember the Employee Led

Safety Team's recent campaign: "Don't Fall Downl"

Let's have a Safe AND Productive Wednesday!

20
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Subject Iw: IMPORcTANT STATION UPDA'n!
oaete Wednoday, February 15, 2012 7:19:11 PM

FYI

(b)(6)(
• - n~~ 32/1160012 05.21 PM ...

From: Site VP and SIW-o Managet Jroedoasl)

Dole: .02115/20i2 05:05 PM

Subjeil IMPORTANT STATION UPUATE
S,1 by: NETWORK SECURITY-SONGS

SONGS Team:

As yOU know, we have been systematically working our way through additional Steam Generator
Inspections and repairs as part of Unit 2 outage scope, and on Unit 3 foltowing the shutdown on Jan.
31, due to a small leak. In previous communications, I 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 continue to
adhere to our Nuclear Safety Culture Principle of "Decision Making Reflects Safety First," as our en-site
engineering staff and supporting team works with vendors and other experts on our Steam Generators.

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 perform some confirmatory checks on the support structure for the Steam Generator
tubes. In working with Industry experts and following Industry guidance issued through the Electric
Power Research Institute (EPRI). we have systematically followed a process to plug and in some cases
reinforce a 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 oe Unit 2 to complete the Reactor Vessel Head
Replacement project, restore our Emergency Core Cooling System (ECCS) piping to service, and close
out the "B" train window, it is important to focus on safety and to follow the schedule. I know we can
do that.

Due to the tube leak. we are conducting.inspections on 100 percent of the tubes on Unit 3. These
Steam Generators wilt 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 place the
proper repairs. For the inspection plan, this will result In using several methods for testing the Steam
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 integrity. After we collect all of the
data, we'll follow a systematic process, engage the right experts, and apply EPRI guidance to ensure
the Steam Generators are safely restored to their full design function. Based on this, Ife Unit 3 forced
outage schedule wtlt continue into the month of March, with our inspections targeted to be comp leted
by the end of February. I cannot emphasize enough to 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.

I need your support as we work through the remainder of the refueling outage on Unit 2 and properly
restore our Steam Generators to service on Unit 3. t realize this can be distracting to you, and you will
want more information as we move forward. I also want you to understand that the leadership team at
SONGS is committed to provide you the right information at the right time, and answer any questions
you may have.

Most importantly, let's continue to work safely by looking out for ourselves arid each oilier, follow our
schedules, and make appropriate conservative decisions as we progress through these outages. tIM
proud to be part of this team.



To:

Dot.:
Att-chnts:

FW: SONGS U2/3 Susan Geoatar StGatu Repons
1hnad-Y, F-bra~Y 16, 2012 2:55:09 PM
Unit 3 NRC SteXe G..,tor sRC SrN,. &=it 2 - Iý?Q2flIndt
Unit 2 St-.n, Geeam MRC SttsRDr n-671 d

FYI

Fromi(b)(6)

Sent- Thursday, February 16, 2012 9:47 AMo. 1, Randy; Kulesa, Gloria

Subgectg SONGS U2/3 Steamr Generator Status Reports

Fror 6 0800 Conference Call.

(b)(6)

A--t PLease consider the environment before prlnting this email

I?/I ~
'2) -'
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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 'h 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%)
- Overall: Complete on 16558/19454 tubes (85%)
- Scope - 100% full-length bobbin followed by rotating probe as determined by bobbin results

Rotating Probe (special 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
- Leak is located near center of a 20" axially oriented freespan indication
- Similar indications found In adjacenttubes
- Consistent with tube to tube wear
- 300 tubes with similar Indications (present in both SG'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)

Wear at Retainer Bars
- Four locations (SG88- 3; SG89 - 1) with Non-Quanttfiable Indications (NQI) by bobbin



1.t

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 9727/9727 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 2EO88: 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
- Plug List Development

- Plugging
- Tube stabilization analyses

- Secondary Side Inspection
- NRC NRR Conference Call

Review for Unit 3 type freespan indications - Complete
Steam Generator E088 - Complete
Steam Generator E089 -Complete
In-progress
Complete
Steam Generator 2E089 retainer bars.in progress
0800 2/16/12

Planned Actions
Examination in 2C18
Discussions with manufacturer and NRC
Industry communications per S/G Program


