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Abbreviations/Acronvms

ATF Administration & Training Facility
AFHB (or AB) Auxiliary and Fuel Handling Building
CwW Circulating Water System

D&D Decommissioning and Decontamination
DG Diesel Generator

DI Ductile Iron

FP Fire Protection

FRP Fiberglass Reinforced Pipe

FSS Final Status Survey

HDPE High Density Polyethylene

ISFSI Independent Spent Fuel Storage

KPS Kewaunee Power Station

LTP License Termination Plan

PVC Polyvinyl Chloride

PW Potable Water System

RCP Reinforced Concrete Pipe

RSCS Radiation Safety and Control Services, Inc.
RB Reactor Building

RHR Residual Heat Removal System

STP Sewage Treatment Plant

SW Service Water System

SWPT Service Water Pretreatment System
TSC Technical Support Center

TSD Technical Support Document

TB Turbine Building

VC Vitrified Clay Pipe
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1. PURPOSE

The purpose of this document is to provide an inventory of the embedded piping, buried piping,
and penetrations that will remain in the end state structures at the Kewaunee Power Station
(KPS). The document provides a basis for the estimated lengths and diameters and also estimates
the surface areas and void spaces associated with them. The scope includes piping and
penetrations in the Yard areas, Administration Building, Auxiliary and Fuel Handling Building
(AFHB), Turbine Building (TB), Technical Support Center (TSC), Administration and Training
Facility (ATF), Sewage Treatment Plant (STP), Training Building and Screenhouse. Penetrations
were not listed or considered if they were included in TSD-24-005, End State Concrete Surface
Areas and Volumes. The scope is bounded by the impacted area as shown on Figure 4-1 of KS-
FS-PN-200, Kewaunee Solutions Characterization Survey Plan, and below in Figure 1.1.
Therefore, piping that is fully within the ISFSI fence is not included in this document. Items
within the ISFSI vehicle boundary are included in this scope. Manholes, elevator shaft pits,
pump casings and sump pits are considered buried or embedded piping for this document.
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Figure 1.1 Impacted Areas

2.  PROCESS OVERVIEW

A detailed 3D model of buried and embedded piping for the KPS site was assembled by
Radiation Safety and Control Services, Inc. (RSCS) and is used for the determination of the
embedded and buried pipe lengths and diameters. Pipe diameters, buried or embedment depths,
and materials used in the 3D model are typically obtained from plant drawings however, plant
walkdowns were also used to develop the model. The model was verified and validated by
RSCS as documented in Appendix B.
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2.1 Embedded Piping

Embedded pipe is defined as pipe that runs vertically through a concrete wall or horizontally
through a concrete floor.

2.2 Buried Piping

Buried pipe is defined as pipe that runs through the soil. Also, a pipe that runs through the soil
and penetrates a building wall and the pipe is cut inside the wall and grouted shut, is considered
buried pipe including the wall penetration. Buried piping throughout the KPS site consists of
multiple systems which support various functions. Buried piping mainly consists of sections of
the Sanitary, Circulating Water, Service Water, Fire Protection, Well / Potable Water, Storm
Drains / Tiles and Service Water Pretreatment systems.

Buried electrical and structural commodities are outside the scope of this TSD. Field drainage
tile installed throughout the site during original construction is outside the scope of this TSD.
This field drain tile also did not communicate with any plant systems during operation.

2.3 Penetrations

A penetration is defined as a pipe, conduit, cable tray (or remaining pipe sleeve or

concrete if the pipe / conduit / cable tray is removed) that traverses a wall remaining at end state.
Unless the removal is impractical, the pipe that contained the process fluid is removed from the
penetration.

Electrical conduits or cable trays grouted in walls are not required to be removed since they do
not contain any process fluids. However, the surface area and volume of the penetrations are
included in this TSD for conservatism.

Mechanical systems (piping and ventilation ducts) that pass through penetrations sleeves /
openings will be removed and the inside diameter or perimeter of the opening / sleeve will be
used for the surface area and volume calculation.

Mechanical systems (piping and ventilation ducts) that pass through walls and are grouted to the
wall will be removed. The resulting opening is approximated as the nominal pipe or duct size
plus an additional 6 inches required to removed surrounding concrete to support the removal.
The RHR Sump B piping is 14 inch diameter pipe inside a 18 inch diameter pipe sleeve. The
removal of the pipe sleeve is not practical due to the embedment depth in concrete. The 14” pipe
will also remain inside this penetration. For conservatism, the 18 diameter sleeve is used for the
surface area and volume calculation for these penetrations.

Surface areas and volumes for penetrations through two adjacent building walls (e.g. Turbine to
TSC) are calculated based on the thickness of both walls and the totals are assigned to one
building.

3. METHODOLOGY
3.1 General Surface Area and Void Space Method

The use of the inside versus outside diameter varies depending on whether or not the piping is
embedded and cannot be removed but will be left in place and surveyed. If the piping is required
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to remain in place, the inside diameter will be used. If the pipe is removed from a sleeve, the
inside diameter of the sleeve is used. If concrete removal is required, the diameter is based on the
approximated opening to remove the pipe as previously discussed. The equation used for the
inside surface area of a pipe or circular penetration is Equation 1.

SA = ndh (Equation 1)

Where;

SA = Surface area of opening

d = The pipe diameter is used (inner or outer as described above) or the sleeve inside diameter
used.

h = Pipe length in same units as d.

The equation for the void space volume of a pipe or circular penetration is Equation 2.
V = (n/4)d’h (Equation 2)

Where;

V = Void space volume of opening

d = The pipe diameter used (inner or outer as described above) or the sleeve diameter is used.
h = Pipe length in same units as d.

Many penetrations are rectangular openings. The equation used for the inside surface area of a
rectangular pipe / penetration opening is Equation 3.

SA = (2] +2w)h (Equation 3)

Where

SA = Surface area of opening

1 = length of the opening.

w = width of the opening.

h = depth of the opening (typically the thickness of the wall)

The equation for the void space volume of a rectangular opening is shown in Equation 4.
V=Ilwh (Equation 4)

Where;

V = Void space volume of opening

1 = length of the opening.

w = width of the opening.

h = depth of the opening (typically the thickness of the wall)
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Inside and outside pipe diameters are obtained from standard industry references such as the
NAVCO Piping Datalog for carbon steel and stainless steel pipes. Manufacturer’s literature and
industry standards as shown in Appendix A were used for other material types.

3.2 Buried / Embedment Depth

The start and end elevations of the slab or soil are shown in the tables. These values are obtained
from plant drawings or recent topographical data and provided as input to for the AutoCAD 3D
model. The pipe elevations are based on the invert or centerline elevation of the remaining pipe
as shown on plant drawings of field measurements. The difference in these values is used to
determine the embedded or buried depth of the pipe.

Centerline elevations of the pipe are preferred versus invert elevations as it provides a more
conservative (i.e. shallower) embedment or buried depth. However, invert elevations are
acceptable for pipe diameters up to 8 inches since the difference is considered negligible.
Centerline elevations can be approximated by adding half of the nominal pipe diameter to the
invert elevation.

For embedded drains, the elevation at the floor opening is not used since it does not represent the
true embedment depth of the pipe unless otherwise noted in the tables.

For typical culvert pipe installations, the buried depth at the ends of the pipe are typically
negligible due to the slope of the ground. Therefore, they don’t provide an actual representation
of the buried depth of the pipe. Therefore, the road / drive elevation is used to determine the
buried depth.

3.3 Pipe Length

Lengths of buried and embedded piping are not typically available on plant drawings. The
scaling feature of the AutoCAD 3D model was used in most instances to provide pipe lengths.
The pipe lengths represent the approximate length of pipe that will remain at end state.

4. ASSUMPTIONS

Generic assumptions are listed below. Assumptions for specific pipes are also identified in the
specific pipe sections.

4.1 Piping Elevations / Embedment

Centerline elevations of the pipe are preferred versus invert elevations as it provides a more
conservative (i.e. shallower) embedment or buried depth. However, invert elevations are
acceptable for pipe diameters up to 8 inches since the difference is negligible. Centerline
elevations can be approximated by adding half of the nominal pipe diameter to the invert
elevation.
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4.2 Pipe Materials and Sizes

1. Wall thickness for piping was assumed to be Schedule 40 if not specified. This results in
a larger surface area which is more conservative. Smaller schedule piping (i.e. thinner
wall, larger inside diameter) is not typical for embedded or buried pipe applications. The
material type is not significant with respect to the final dose calculations.

2. For corrugated pipe (metal or plastic), the outside diameter is not required since these
pipes are typically used for drains or culverts and would not be used for penetrations or
passed through penetrations. The actual wall thickness of the pipe is not required for any
calculations in this TSD. The nominal pipe size will be used as the inside diameter unless
vendor literature is available with specific inside diameters.

3. Extra Strength Vitrified Clay pipe and perforated pipe is typically manufactured in
accordance with ASTM C-700. Pipe sizes, specifically wall thickness, vary by vendor but
not significantly. The inside diameter is only utilized in the associated calculations and
the inside diameter is approximately the nominal diameter of the pipe. If the outside
diameter is required for calculations, the dimension provided from the vendor’s
information in Appendix A.4 provides a reasonable result for the purposes of this
evaluation.

4. HDPE pipe referred to on drawings or observed in the field without indication of the pipe
schedule will be assigned dimensions for SDR 21 (100 psi) since this results in a larger
inside pipe diameter than higher pressure rated classes and more conservative surface
area values. Ductile Iron Pipe Sizes (DIPS) will be used for pipe diameters 4” and greater
and Iron Pipe Sizes (IPS) will be used for pipe diameters less than 4”. This results in are
reasonable and more conservative (larger) inside and outside pipe diameters which is
conservative for the intent of this calculation.

5.  RESULTS

5.1 Embedded Piping

A summary of all embedded piping with estimated lengths, surface areas, and void spaces is
presented below in Section 6.1 of the Calculations section.

5.2 Buried Piping

A summary of all buried piping with estimated lengths, surface areas, and void spaces is
presented below in Section 6.2 of the Calculations section.

5.3 Penetrations

A final breakdown of all penetrations with estimated lengths, surface areas, and void space is
provided in Section 6.3 of the Calculations section.
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ATTACHMENT A

PIPE MATERIAL / SCHEDULE REFERENCES
A.1 ASTM A74 -15 Excerpt
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A.2  Reinforced Concrete Pipe ASTM C76
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A.3 DUCTILE IRON PIPE
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A4  VITRIFIED CLAY PIPE
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A.5 CORRUGATED HDPE
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A.6 HDPE PIPE
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A.6 HDPE PIPE (Cont’d)
-y DU UUY — Sa— — Dy ELgTI 1££, 10 Eal £1 £ 1D TUL£,00 3
32 32.000 - - - - — - 2009 | 25833 | 11646 | E
34 34,000 = i = — = = 3,001 27.447 | 131.48 o
36 36.000 — - — - - - 3.273 29,061 147.41 E

1.D. : Inside Diameter

0,0, : Qutside Diameter

T. : Wall Thickness

* For data, sizes, or classes

10t

reflected in these charts, please contact JM Eagle™ for assistance,
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A.7 FIBERGLASS REINFORCED PIPE
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A.8 PVC Drain, Vent and Waste Pipe
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A.9 Corrugated PVC Pipe
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A.9 Corrugated PVC Pipe (Cont’d)
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A.10 PVCDR18

conforming to cell classification of 12454 as defined in ASTM D1784. The pipe meets the requirements
of the ANSI/AWWA C900 standard specification for polyvinyl chloride water distribution pipe. The integral

bell joint system meets the requirements of ASTM D3139 and utilizes an elastomeric seal meeting the
specification defined in ASTM F477.

Northern Pipe Products ANSI/AWWA C900 pressure pipe for potable water carries:
- NSF Standard 14 and NSF Standard 61 listings (marked "NSFPW-G")
- Certification under NSF/ANSI 327 Annex G "lead-free" (marked "NSFPW-G")
- Underwriters Laboratories Inc. Standard 1285 mark of acceptance
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A.11 PVCSDR 35
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Appendix B — RSCS Verification of Piping Model
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