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Report of Facility Changes, Tests, and Experiments

The FirstEnergy Nuclear Operating Company (FENOC) hereby submits the Perry

Nuclear Power Plant Report of Facility Changes, Tests, and Experiments. The attached

report covers the period from October 3, 2015 to October 4, 2017.

There are no regulatory commitments contained in this submittal. If there are any

questions or if additional information is required, please contact Mr. Thomas A. Lentz,

Manager - Fleet Licensing, at (330) 315-6810.
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Title:

Reduced Pass Tensioning/Detensioning for Reactor Main Closure Flange Studs

Activity Description:

The evaluated activity is the use of alternate computer software for the structural

qualification of the reactor closure flange and studs. Perry Nuclear Power Plant (PNPP)

Updated Safety Analysis Report (USAR) Section 3.9.1.2.1 describes the computer

programs used in the design of the reactor pressure vessel. The reactor vessel original

equipment manufacturer applicable software code was the ASFAST computer program.

The program provided the structural qualification of the reactor vessel closure flange

assembly inclusive of the closure studs. ASFAST was a proprietary code and is no

longer available.

PNPP Calculation, "Reduced Pass Tensioning/De-Tensioning of Reactor Vessel

Studs," captures a recent vendor analysis with results based on ANSYS software. This

reanalysis provides the basis for an optimized tensioning sequence, reducing the

number of tension and de-tension stud passes during reactor vessel assembly and

disassembly respectively, and a new stud elongation tolerance. The USAR is also

being revised to acknowledge use of ANSYS software for the reactor vessel closure

flange.

Summary of Evaluation:

The supporting analysis for reduced pass tensioning, de-tensioning, and increasing

tension tolerances was performed using the ANSYS software. A vendor from the

FirstEnergy Nuclear Operating Company (FENOC) approved suppliers' list under

contract, inclusive of 10 CFR 50 Appendix B requirements, performed the analysis

utilizing ANSYS software. The PNPP USAR identifies that the reactor vessel supplier

that performed the original structural qualification of the reactor studs utilized

proprietary software called ASFAST. ANSYS software was recently used in the ASME

Class 1 reactor coolant pressure boundary structural and fracture mechanics analysis

of the PNPP reactor water level instrument nozzle. The ANSYS results from this work

were used in the development of PNPP reactor pressure vessel pressure and

temperature limit curves. ANSYS is a widely used finite element program that has been

recognized as acceptable for use by the NRC in various applications. This evaluation

has concluded that the ANSYS software is an acceptable alternative software for

reactor coolant pressure boundary analyses and that the specific use of ANSYS

software as opposed to ASFAST does not constitute a departure from a method of

evaluation described in the USAR that would require regulatory approval.
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Title:

Revised Radiological Dose Consequences for Design Basis Loss-of-Coolant-Accident

(LOCA) Analyses using Potential Changes in Various Fuel Parameters

Activity Description:

The evaluated activity involves the revised design basis LOCA radiological

consequences that are identified in PNPP USAR Table 15.6-15. A calculation

(reanalysis) was performed to determine the LOCA dose consequences for different

source terms (cases) due to the potential for use of different fuel parameters, including

increased/decreased enrichment, increased exposure time, and increased bundle mass

for future core load designs utilizing GNF2 type fuel. The parameter variations

considered are expected to bound future GNF2 core reloads. The calculation supports

the radiological consequences identified in USAR Table 15.6-15, which will be revised

to reflect the result of the limiting case evaluated (increased exposure time). The

USAR is also being revised to reflect the increased exposure time.

Summary of Evaluation:

The results of the calculation that evaluated the changes in the radiological source term

support the conclusion that there was not more than a minimal increase to the

radiological dose identified in USAR Table 15.6-15. The change has no impact on any

hardware design, maintenance, or qualification. There are no potential system,

structure, or component (SSC) failures or adverse effects resulting from this change.

The only impact to the plant is the dose consequence of a postulated LOCA, which was

concluded to be not more than a minimal dose increase. The evaluation has concluded

that the change does not result in:

• an increase in the frequency of occurrence of an accident or of a malfunction of

a SSC important to safety previously evaluated in the USAR,

• more than a minimal increase in the consequences of an evaluated accident or

of a malfunction of a SSC important to safety previously evaluated in the USAR,

• a possibility of an accident of a different type or of a malfunction of a SSC with a

different result than previously evaluated in the USAR,

• a design basis limit for a fission product barrier as described in the USAR being

exceeded or altered, or

• a departure from a USAR described method of evaluation used in establishing

the design bases or in the safety analyses.
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Title:

Main Steam Line Plug Replacement

Activity Description:

The evaluated activity is the replacement of the main steam line plugs (MSLPs) with

new MSLPs of modified design. The MSLPs are used as part of the reactor coolant

boundary during a refueling outage. The MSLPs provide a barrier to the flow of water

out the main steam lines when the reactor cavity is flooded and the gate to the spent

fuel pool is open during refueling operations. As such, the design function the MSLPs

perform is to ensure that there is adequate fuel coverage (submersion) during refueling

operations. The existing MSLPs, which have a combination of inflatable and static

seals, work acceptably, although installation time is longer than other plug designs.

The new MSLPs utilize redundant static seals, which should equate to less

maintenance and can be installed quicker. This should result in a reduction in outage

dose and critical path time.

The 50.59 screening identifies three potentially adverse impacts associated with the

replacement of the MSLPs. The three items are 1) a change in design methodology

from Aluminum Construction Manual (ACM) to ASME Section III, Subsection NC; 2) a

change from safety Class 1 to safety Class 2; and 3) a change from a pneumatic and a

static seal to redundant static seals. These three potential adverse impacts were the

scope of review for this 50.59 evaluation.

The USAR is being revised to identify information applicable to the new MSLPs and to

remove information associated with the original MSLPs.

Summary of Evaluation:

As noted above, the three potentially adverse impacts reviewed by this 50.59 evaluation

for the new MSLPs include the following:

Design standard/code change (ACM to ASME IN, NC)

The existing MSLPs were constructed of aluminum and analyzed in accordance

with the ACM. The new MSLPs are constructed of stainless steel and are

designed in accordance with ASME Section III, Subsection NC, 1974 edition

through Winter 1975 Addenda. The new MSLPs meet the appropriate safety

factors associated with the ASME code. The MSLPs have been evaluated for

the appropriate failure modes and, while the new MSLPs have new failure

modes as opposed to the current MSLPs, the failures modes do not have a

different end result.
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A safety classification change (from Class 1 to Class 2)

Consistent with the existing safety class of other spent fuel pools at the PNPP,

such as the fuel handling building spent fuel pool, the MSLPs are reclassified as

safety class 2 components.

A change in the type of seal used (from one pneumatic/active and one static seal

to two static/passive seals)

The new MSLPs contain redundant safety related seals that have been shown to

provide sufficient isolation even when assuming a single failure of the most

critical internal component in the MSLP. Failure of the new MSLPs would

produce the same result as the existing MSLPs. However, the new MSLPs are

held in place with both friction as well as over-insertion bars. These bars will

prevent the MSLP from sliding into the steam line during a seismic event at full

cavity volume. The new seals are considered more reliable than the existing

plug seals.

The new MSLPs do not create a new accident or increase the frequency or

consequences of an existing accident previously evaluated in the USAR. They do not

increase the likelihood of occurrence of a malfunction of equipment important to safety

or increase the consequences of a malfunction or give different malfunction results for

equipment important to safety previously evaluated in the USAR. The new MSLPs also

do not affect a fission barrier design basis limit previously described in the USAR or

cause a departure from a USAR described methodology that is used in establishing any

existing design bases.


