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SUMMARY

As part of a full scope implementation at Plant Hatch of an alternative source term (AST)
in accordance with Regulatory Guide (RG) 1.183, it is necessary to credit holdup and
deposition in the main condenser of any primary containment leakage that bypasses the
secondary containment and is routed to the main condenser. Such crediting of deposition
for bypass leakage is allowed on a case-by-case basis per section 4.5 of RG 1.183
Appendix A.

As part of the Plant Hatch Unit 1 MSIV Alternate Leakage Treatment Path Seismic
evaluation the main condenser is credited for holdup and deposition of MSIV leakage in
accordance with BWROG Topical Report NEDC-31858P-A (Reference 1). In order to
credit deposition for bypass leakage in the main condenser, it is assumed the piping
routing the bypass leakage to the main condenser is capable of performing its required
function during and after a safe shutdown earthquake, which is for this plant the Plant
Hatch Unit 1 Design Basis Earthquake (DBE).

This report documents the seismic adequacy review of piping which routes secondary
containment bypass leakage to the main condenser. Given the similarity of the
application, the review was performed in accordance with NEDC-31858P-A (Reference
1) and its associated NRC SER (Reference 2). The review consists of earthquake
experience data comparison, field walkdowns to screen for known seismic vulnerabilities
and undesirable conditions that could lead to damage or failure in an earthquake and
analytical review of selected piping systems and supports.

The results of the database comparisons, walkdowns and analytical review are that the
evaluated bypass leakage piping and supports meet the seismic criteria. The piping is

concluded to have sufficient seismic margin to maintain pressure integrity during and

following a seismic event at the plant.
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EDWIN 1. HATCH NUCLEAR PLANT UNIT 1

Seismic Verification of Potential
Secondary Containment Bypass Leakage Paths
Terminating at the Main Condenser

1. INTRODUCTION

This report describes the work performed for seismic verification of bypass leakage piping at
Hatch Unit 1. The work is in accordance with recommendations by the General Electric BWR
Owner’s Group (BWROG) Report for increasing MSIV leakage rate limits, and eliminating
leakage control systems (Reference 1) and the associated NRC SER (Reference 2). The seismic
verification includes seismic experience database comparisons; walkdown evaluation of piping,
components and supports, and analytical review of selected piping systems and supports. The
intent of the walkdowns is to identify specific conditions that might be associated with poor
piping and/or component seismic performance. Walkdowns are focused toward identification of
the following areas:

e Piping, pipe support and equipment seismic vulnerabilities, such as excessive span, heavy
unsupported components, non-ductile piping or support material, high localized stresses,
severe corrosion, and poor anchorage,

e Seismic interaction caused by failure and falling (II'I) or by displacement and proximity
impact

» Differential displacement and anchor displacement of structures, equipment and piping
e Seismic verification of boundary components, if any

» Seismic verification of valves, if any required to operate to establish the flowpath or
isolate a boundary.

The scope of the effort is described in Section 2. Results of the work are described in Sections 3
through 8.

The seismic verification followed the guidelines of BWROG Report NEDC-31858P-A
(Reference 1), the NRC Safety Evaluation Report (SER) (Reference 2), and previous MSIV
Leakage submittals by similar vintage BWR plants, including Plant Hatch Unit 2.

The Plant Hatch Unit 1 MSIV Alternate Leakage Treatment Path Seismic evaluation uses this
method to support increasing the allowable MSIV leakage rate for Hatch Unit 1. That MSIV
evaluation provides the seismic evaluation of the Unit 1 condenser and the Unit 1 Turbine
Building and therefore is not explicitly covered in this report other than by reference.




2. SCOPE
The bypass leakage piping in the scope consists of the following lines:

e 1E41-1”-EME, HPCI steam drain in the turbine building, from TA line wall penetration
(1T43-HO10A) at elevation 122°-0” in the East Cable Way, through the condenser bay,
through check valve F500 to the main condenser nozzle at elevation 129°-4”.

e 1E51-17-EEE, RCIC steam drain , from TA line wall penetration at elevation 118°-9”
(penetration 1T43-HO15A) in the control building, through the East Cable Way in the
turbine building, through the condenser bay, through check valve F500 to the main
condenser nozzle at elevation 129°-4”,

e 1G31-4”-HEE , RWCU blowdown line to condenser in the turbine building, from the TA
line wall penetration at elevation 156’-2”, through the condenser bay to the main
condenser nozzle at elevation 122°-2”

The majority of the piping scope of work is located in the Unit 1 turbine building, primarily in
the condenser bay below the operating floor. However, the RCIC line extends into the Control
Building just above the elevation 112’ floor.

The bypass leakage piping in the scope of work provides a direct flowpath to the main condenser
of any primary containment leakage that bypasses the secondary containment. The piping does
not have any branch lines. Therefore, there are no boundary components or isolation valves
requiring seismic verification. Also, the piping does not contain any valves that must operate
(open or close) in order to provide a flowpath to the main condenser.




3. SEISMIC EXPERIENCE DATABASE COMPARISONS

The seismic experience data were derived from an extensive database on the performance of
power plants and industrial facilities in past strong-motion earthquakes. These performance data
have been compiled by ABS Consulting (formerly EQE) for the Seismic Qualification Utility
Group (SQUG), the Electric Power Research Institute (EPRI) and others, and include over 100
facilities in more than 60 earthquakes that have occurred around the world from 1934 to present.
Of particular interest for the scope of work herein is the performance of non-seismically
analyzed main steam piping, related components and supports, and condensers.

The BWROG Report (Reference 1) summarizes data on the performance of main steam piping
and condensers in past strong-motion earthquakes and compares these piping and condensers
with those in typical U.S. GE Mark I, II, and III nuclear plants. The earthquake experience data
and similarity comparisons are then used to draw conclusions on how the GE piping and
condensers would perform in a Design Basis Earthquake (DBE).

This section presents experience database comparisons that are plant specific to Plant Hatch Unit
1. The purpose of this review is to ensure the vibratory ground motion experienced at each of
the facilities with piping and equipment being used as a surrogate for similar piping and
equipment at Hatch, met or exceeded the Hatch ground motion.

3.1  Hatch Ground Response

Seismic demand for the piping system evaluation is taken as one-half of the turbine building
Seismic Margin Earthquake (SME) in-structure response spectra (ISRS) from Reference 12. The
full SME ISRS are for an SME ground motion having a pga of 0.3g and a spectrum shape based
on NUREG/CR-0098 median centered spectra. The ISRS accepted for resolution of USI A-46
for Plant Hatch was the 2 SME ISRS. Therefore the acceleration values from turbine building
spectra in Reference 12 have been multiplied by % for input to the piping system evaluation.

The Hatch Y2 SME median centered ground response spectrum is plotted in Figure 3-1. It should
be noted that the Hatch Unit 1 Design Basis Earthquake is enveloped by the Hatch %2 SME
ground spectrum as shown in Figure 3-1.

3.2 Seismic Ground Motions

Ground motion estimates of 13 database sites have been reviewed and accepted by the NRC staff
for inclusion in the BWROG earthquake experience database, and are presented in the associated
NRC SER (Reference 2). Comparisons of the ground response spectra of selected database
facilities with the Hatch 2 SME ground spectrum (Section 3.1) were made to establish
applicability of the BWROG expenence-based methods for demonstratmg seismic ruggedness of
the in-scope bypass leakage piping. |
A composite comparison of the ground response spectra of selected earthquake experience
database facilities (as accepted and shown in Reference 2) with the Hatch Unit % SME ground
spectrum (from Section 3.1) is shown in Figure 3-1. The selected ground motions include the
following nine sites from among the thirteen database facilities reviewed and accepted in the
NRC SER (Ref2).



e Grayson Power Plant (Glendale) — Horizontal direction
1971 San Fernando Earthquake (M6.6)

¢ Las Ventanas Power Plant — Horizontal direction
1985 Chile Earthquake (M7.8)

e Commerce Refuge to Energy Plant (LA Bulk Mail) — Horizontal direction
1987 Whittier Narrows Earthquake (M35.9)

e Coolwater Power Plant — Horizontal direction
1992 Landers Earthquake (M7.3)

e Burbank Power Plant — USGS estimate
1971 San Fernando Earthquake (M6.6)

e PALCO Cogeneration Plant (Rio Dell) — Horizontal direction
1992 Petrolia Earthquake (M6.9)

¢ El Centro Steam Plant — Horizontal direction
1979 Imperial Valley Earthquake (M6.6)

e Moss Landing Power Plant — PG&E estimate
1989 Loma Prieta Earthquake (M7.1)

e Valley Steam Plant — USGS estimate
1971 San Fernando Earthquake (M6.6)

In general, the earthquake experience database sites have experienced strong ground motions that
are in excess of the Hatch Unit 1 %2 SME and DBE in the frequency range of interest. All the
database site ground motions shown in Figure 3-1 envelope the Hatch Unit 1 2 SME and DBE

ground spectrum by large factors in the frequency range above slightly less than 1 Hz.

Based on the above observations and comparisons, the Hatch Unit 1 2 SME and DBE is
generally bounded by those of the earthquake experience database sites at the frequencies of
interest. Hence, the use of the earthquake experience-based approach at Hatch Unit 1 for
demonstrating seismic ruggedness of non-seismically analyzed bypass leakage piping is
appropriate.

3.3 Piping

Main steam piping and condensers in the earthquake experience database have exhibited
substantial seismic ruggedness, even when they are typically not designed to resist earthquakes.
This is also a common conclusion in studies of this type on other plant commodities such as
welded steel piping in general, anchored equipment such as motor control centers, pumps,
valves, structures, etc. With limited exceptions, normal industrial construction and equipment
typically have substantial inherent seismic ruggedness, even when not designed for earthquakes.



No failures of main stream piping have been seen. Anchored condensers have also performed
well in past earthquakes with damage limited to minor internal tube leakage.

The BWROG Report (Reference 1) contains detailed discussions and comparisons of main steam
piping and condenser design in several earthquake experience database sites and example GE
Mark I, IT and III plants in the U.S. The general conclusions of these comparisons are as
follows:

o GE plant designs are similar to or more rugged then those in the earthquake experience
database that exhibited good earthquake performance.

e The possibility of significant failure in GE BWR main steam piping or condensers in the
event of an eastern U.S. design basis earthquake is highly unlikely.

e Any such failure would also be contrary to a large body of historical earthquake
experience data, and thus, unprecedented.

Plant-specific comparisons of the condensers at Hatch with those in the selected earthquake
experience database are discussed in detail in Reference 3, and discussed in Section 6.0 of this
document. Plant-specific comparisons of the Hatch Unit 1 in-scope bypass leakage piping with
. piping included in the selected earthquake experience database are described below.

The piping at Hatch was fabricated and installed using industry standard practice generally
complying with the standards of the B31.1 piping code (Reference 8). Thus the bypass leakage
piping at Hatch is consistent in design practice and construction with the piping results from
facilities in the earthquake experience database. Table 3-1 presents a summary of piping data
(sizes, schedules, materials, etc.) for the in-scope bypass leakage piping. The materials of
construction for this Unit 1 piping are carbon steel of A106 Grade B or A53 composition, or low
to intermediate alloy steel of A335 Grade P22 composition. All the materials of construction are
consistent with piping materials found within the experience database. Table 3-2 presents
similar data for facilities in the earthquake experience database. Table 3-3 presents a summary
comparison of the same data for Hatch Unit 1 and facilities in the earthquake experience
database.

Table 3-3 shows that pipe sizes and D/t ratios' for the Plant Hatch bypass leakage piping fall
within the limits of the pipe sizes and D/t ratio for the earthquake experience database piping.

The pipe materials, and associated allowable stress values from B31.1 (Reference 8), which
represent the Hatch in-scope bypass leakage piping are presented in Table 3-3. Associated
‘materials and allowable stresses for representative piping within the earthquake database are
presented in Table 3-3. From Table 3-3 it can be seen that the piping materials used for the
fabrication of the Hatch bypass leakage piping are comparable with piping within the earthquake
database.

! Ratio of pipe diameter (D) to pipe wall nominal thickness (t).




Therefore, piping results from the database, with consideration of specific installation
configuration concerns addressed through detailed walkdown (Section 4), can reasonably be
applied to Plant Hatch Unit 1 bypass leakage piping.
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Table 3-1
Design Basis Data at Hatch Unit 1 for Bypass Leakage Piping

Piping Pipe Size | Pipe O.D. Pipe Wall D/t Piping Piping
Description | (NPS) (in) Sch thick (in) Material Design
Code
HPCI 1 1.315 160 0.25 5 A335 B31.1
System Gr. P22
RCIC 1 1.315 80 0.179 7 A335 B31.1
System Gr. P22
RWCU 4 4.5 40 0.237 19 A106 B31.1
System Grade B
or A53




Seismic Experience Database Design Data

Table 3-2

Pipe Wall
Facility Pipe Size 0.D. Pipe Thickness

(NPS) (inch) Schedule (inch) D/t

24 24.0 20 0.375 64

20 20.0 20 0.375 53

18 18.0 30 0.437 41

16 16.0 30 0.375 43

14 14.0 30 0.375 37

12 12.75 40 0.406 31

12 12.75 30 0.330 39

Valley Steam Plant 10 10.75 160 1.125 10
Units 1 & 2 8 8.625 160 0.906 10
6 6.625 40 0.280 24

4 4.5 160 0.531 8

4 4.5 40 0.237 19

3 3.5 160 0.437 8

3 3.5 80 0.300 12

3 3.5 40 0.216 16

2 2.375 160 0.343 7

2 2.375 40 0.154 15

1% 1.90 160 0.281 7

1Y% 1.90 40 0.145 13

1 1315 40 0.133 10

Y 1.05 160 0.218 5

Y% 1.05 40 0.113 9




Seismic Experience Database Design Data

Table 3-2

(cont’d)
Pipe Wall
Facility Pipe Size 0.D. Pipe Thickness

(NPS) (inch) Schedule (inch) D/t
20 20.0 STD 0.375 53
18 18.0 160 1.781 10
18 18.0 XS 0.500 36
18 18.0 STD 0.375 48
14 14.0 40 0.437 32
14 14.0 STD 0.375 37
12 12.75 160 1.312 10
El Centro Steam Plant 12 12.75 STD 0.375 34
10 10.75 40 0.365 29
8 8.625 160 0.906 10
8 8.625 120 0.718 12
8 8.625 40 0.322 27
6 6.625 120 0.562 12
6 6.625 40 0.280 24
4 4.50 80 0.337 13
4 4.50 40 0.237 19

3 3.50 160 0.437 8
3 3.50 80 0.300 12
3 3.50 40 0.216 16

2 2.375 160 0.343 7
2 2.375 80 0.218 11
2 2.375 40 0.154 15

1% 1.90 160 0.281 7
1% 1.90 80 0.200 10
1% 1.90 40 0.145 13

1 1.315 80 0.179 7

1 1.315 40 0.133 10

Ya 1.05 80 0.154 7

Y4 1.05 40 0.113 9

10




Table 3-2

Seismic Experience Database Design Data

(cont’d)
Pipe Wall
Facility Pipe Size 0.D. Pipe Thickness

(NPS) (inch) Schedule (inch) D/t

16 16.0 -- 1.394 11

12 12.75 == 1.148 11

8 8.625 160 0.906 10

8 8.625 30 0.277 31

6 6.625 160 0.562 12

6 6.625 40 0.280 24

4 4.50 160 0.531 8

Moss Landing 4 4.50 80 0.337 13
Units 1,2 & 3 4 4.50 40 0.237 19
3 3.50 160 0.437 8

3 3.50 80 0.300 12

3 3.50 40 0.216 16

2 2.375 160 0.343 7

2 2.375 80 0.218 11

2 2.375 40 0.154 15

1% 1.90 160 0.281 7

1Y% 1.90 80 0.200 10

1 1.315 160 0.250 5

1 1.315 80 0.179 7

Ya 1.05 160 0.218 5

Ya 1.05 80 0.154 7
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Table 3-2

Seismic Experience Database Design Data

(cont’d)
Pipe Wall
Facility Pipe Size 0.D. Pipe Thickness

(NPS) (inch) Schedule (inch) D/t
24 24.0 40 0.687 35
24 24.0 - 1.066 23

- 18.8 -- 2.287 8
16 16.0 40 0.500 32
16 16.0 - 0.902 18

— 13.2 -- 1.668 8

8 8.625 160 0.906 10
Moss Landing 8 8.625 40 0.322 27
Units 4 & 5 6 6.625 160 0.562 12
6 6.625 40 0.280 24

4 4.50 160 0.531 8

4 4.50 80 0.337 13

4 4.50 40 0.237 19

3 3.50 160 0.437 8

3 3.50 80 0.300 12

3 3.50 40 0.216 16

2 2.375 160 0.343 7

2 2.375 80 0.218 11

2 2.375 40 0.154 15

1Y% 1.90 160 0.281 7
1% 1.90 80 0.200 10
1Y% 1.90 40 0.145 13

1 1.315 160 0.250 5

1 1.315 80 0.179 7

1 1.315 40 0.133 10

Ya 1.05 160 0.218 5

Y 1.05 80 0.154 7

Y 1.05 40 0.113 9
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Table 3-2

Seismic Experience Database Design Data

(cont’d)
Pipe Wall
Facility Pipe Size 0.D. Pipe Thickness
(NPS) (inch) Schedule (inch) D/t
30 30.0 -- 0.632 47
26 26.0 -- 1.128 23
18 18.0 -- 3.444 5
12 12.75 — 2.444 5
12 12.75 -- 0.601 21
8 8.625 -- 1.650 5
8 8.625 40 0.322 27
Moss Landing 6 6.625 -- 1.268 5
Units 6 & 7 6 6.625 40 0.280 24
4 4.50 -- 0.861 5
4 4.50 80 0.337 13
4 4.50 40 0.237 19
3 3.50 80 0.300 12
3 3.50 40 0.216 16
2V 2.875 -- 0.550 5
2V 2.875 80 0.276 10
2V 2.875 40 0.178 16
2 2.375 -- 0.519 5
2 2.375 80 0.218 11
2 2.375 40 0.154 15
1% 1.90 -- 0.428 4
1Y% 1.90 80 0.200 10
1Y% 1.90 40 0.145 13
1 1.315 —- 0.301 4
1 1315 80 0.179 7
1 1.315 40 0.133 10
Y 1.05 160 0.218 5
% 1.05 80 0.154 7
% 1.05 40 0.113 9
Z 0.84 -- 0.210 4
Ys 0.54 -- 0.153 4
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Table 3-3

Comparison of Hatch Unit 1 Bypass Leakage Piping

and Selected Database Piping Parameters

Parameter Plant Hatch Unit 1 Database Sites
Pipe Diameter (in) 1.315-4.5 1.05-30.0
Wall Thickness (in) 0.179 - 0.250 0.113-3.444
Ratio, Diameter to 5-19 4 to 64
Thickness (D/t)
Materials of construction A106 érade B A 106 Grade B
AS3 A 182 Grade P22
A 335 Grade P22 A 335 Grade P22
Chrome Moly.
Typical B31.1 Allowable 12,000 to 15,000 psi 15,000 psi
Stress Value, Sy, (Notel)
Notes: .
1. Material allowable values presented at room through maximum operating temperatures of

the in-scope bypass leakage piping.

14




4. SEISMIC VERIFICATION WALKDOWN

Very few components of nuclear plant systems are unique to nuclear facilities. Nuclear plant
systems include piping, tubing, conduit and many other items that are common components of
conventional power plants and industrial facilities. Seismic experience data based methods have
been developed that address the question of adequacy of seismic performance of equipment and
commodities not designed, procured and installed to current nuclear seismic criteria. By
reviewing the performance of facilities that contain equipment similar to that found in nuclear
plants, conclusions can be drawn about the performance of nuclear plant equipment during and
after earthquake events. Extensive work has been performed documenting the performance of
power plant equipment performance and the common sources of seismic damage to equipment
and piping (References 1, 6).

Equipment, piping and tubing systems in the seismic experience database have performed very -
well in earthquakes, even though they have typically been designed for deadweight and operating
loads only, with little or no consideration for seismic loads (References 1, 6). Earthquake
experience database methods combined with limited analytical review provide the basis for
seismic verification of the bypass leakage piping systems identified in Section 2.

The Seismic Review Team (SRT) performing the field walkdown first reviews the installed
scope of piping and associated components. Evaluation of piping and equipment designs are
performed to assure that installations are representative of database design practice and that -
components are free of known seismic vulnerabilities. Earthquake experience has identified
conditions that have resulted in failure of piping systems and components. The conditions
evaluated in this walkdown review include:

e Piping, pipe support and equipment design attributes

e Seismic anchor motion issues

e Seismic interaction issues (II/I and proximity)

s Valve design attributes

e Potential external corrosion indication

4.1 Piping, Pipe Support and Equipment Design Attributes -

As part of the walkdown process, the Seismic Review Team reviews the various piping
configurations and supports that make up the bypass leakage piping to ensure that the design
attributes and conditions are consistent with good design and industry standard practices. The
systems are also screened to ensure that they are free from known seismic vulnerabilities
identified from earthquake experience data. These design attributes include:

* Piping with dead weight support greatly in excess of B31.1 suggested spans, or tubing
with excessive sagging

15



e Unsupported in-line components.
» Piping constructed of non-ductile materials such as cast iron or PVC.

e Non-standard fittings, or unusual attachments that could cause excessive localized
stresses. :

e Pipe supports that exhibit non-ductile behavior.

e Presence of severe corrosion.
In addition, anchorage of terminal equipment to piping systems are reviewed for adequacy.
4.2 Seismic Anchor Movement Issues

The experience database includes instances of seismic damage to piping, tubing and supports that
were attributed to seismic anchor movement. Damage was the result of excessive movement of
terminal and equipment, differential movement between supports in adjacent buildings, and
excessive movements imposed on branch lines by flexible headers. These attributes are
evaluated during the piping walkdowns.

4.3 Seismic Interaction Issues (II/I and Proximity)

The seismic interaction review is a visual inspection of structures, piping, or equipment adjacent
to the components under evaluation. The seismic interaction review evaluates conditions where
seismically induced failure (II/I) and displacements of adjacent structures, piping, or equipment
(proximity) could adversely affect the required seismic performance of the system and
components under consideration.

4.4 Valve Design Attributes

Screening guidelines are provided for active valves that are relied upon to establish the bypass
leakage paths or are part of the seismic verification boundary. The guidelines are consistent with
the SQUG Generic Implementation procedure (GIP, Reference 5). For the Hatch Unit 1 bypass
leakage piping in the scope of this review, there are no active valves.

4.5 Representative Bounding Analytical Review

The team selects representative supports and anchorages to be addressed in a plant-specific
seismic evaluation following the walkdown. Special consideration is given to heavily loaded
supports or those for which anchorage capacity appears marginal. For piping, the team
determines if an enveloping analytical assessment would be appropriate and beneficial. Such a
review entails consideration of diversity, complexity and extent of the piping and the areas that
comprise the walkdown efforts.

16




5. BUILDING QUALIFICATION

The bypass leakage piping in the scope of work is located within the Unit 1 turbine building. As
part of the seismic verification process of the piping, assurance must be provided that the
building will not become a seismic interaction hazard relative to the structural capability and
continuing function of the piping.

The documentation of the seismic adequacy of the Hatch Unit 1 Turbine Building is provided in
the Unit 1 MSIV Leakage Treatment Path Description and Seismic Evaluation Report (Ref. 3).

The Plant Hatch Control Building is a Seismic Category 1 structure designed for the Hatch DBE
and therefore seismically adequate.

17




6. CONDENSER QUALIFICATION

The condenser is the main collection point for bypass leakage and, as such, forms an integral part
of the bypass leakage piping boundary. The condenser is the anchor point for the HPCI, RCIC
and RWCU piping in the scope of work. The condenser is required to remain intact and maintain
position retention during and after a seismic event.

The documentation of the seismic adequacy of the Hatch Unit 1 Condenser is provided in the
Unit 1 MSIV Leakage Treatment Path Description and Seismic Evaluation Report (Ref. 3).

18



7. WALKDOWN RESULTS AND REVIEW

A walkdown of the piping and support systems described in Section 2 was performed the week
beginning February 20, 2006. The results are described below.

The walkdown requirements are specified in ABS Consulting Procedure 1302241-P-002
(Reference 4) which were used in the previous Unit 2 seismic verification of the secondary
containment bypass leakage paths terminating at the main condenser. This procedure is included
in this report as Attachment A. The seismic review team (SRT) was made up of two SNC
personnel who meet the SRT requirements of References 5 and 7. The SRT qualification sheets
are included as Attachment B.

The results are documented on walkdown data sheets and compiled into a Southern Nuclear
internal calculation. Photographs of typical piping, and support configurations encountered
during the walkdowns are included in Attachment C.

The piping and supports are constructed in a manner of similar configuration to piping within the
earthquake experience database. The piping supports and anchorage are consistent with good
design practice. Supports are in good condition with no evidence of excessive corrosion or
missing parts. Piping spans are, generally, in accordance with requirements for B31.1
deadweight spans, and no design attributes of the piping were noted which have resulted in poor
seismic performance. One support for the HPCI/RCIC lines had physical damage, was identified
as an outlier, and evaluated as such. Two potential interactions were identified for the RWCU
line and one for the RCIC line. Outliers identified during the walkdown and their resolution, are
discussed in the following section and are listed in Table 7-1. The piping and supports were
concluded to meet the walkdown criteria with resolution of the outliers.

The in scope piping does not include any active valves. The HCPI and RCIC lines each have
self-actuated check valves near the condenser nozzle. Self-actuated check valves are inherently
rugged and seismically adequate based on Section 3.3.5 of Reference 5.

The HPCI and RCIC lines run together for the majority of their paths and are supported on
common supports in most areas. The RCIC line does extend further than the HPCI line along the
TA column line going into the Control Building before entering a wall penetration to the Reactor
Building. The seismic differential displacement between the Turbine Building and Control
Building is very small and the walkdown verified the piping system can easily accommodate this
relative displacement. For a portion of the runs, the lines are insulated together in a common
sheet metal jacket. The piping is generally rigidly supported with U-bolts attached to structural
angle support members. Angle supports are anchored to concrete structures with concrete
expansion anchors or welded to structural steel members.

The RWCU piping is butt-welded steel pipe with insulation. The piping is supported on a
mixture of vertical rod hanger supports and rigid supports attached to concrete structures. Since
portions of the piping is hung on rod hangers with no lateral restraint capacity, attention was
given to potentially damaging seismic interactions between the piping and its supports, and the
nearby structures, systems and components. Seismic movements of up to six inches in any
horizontal direction were assumed.
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The three piping systems were evaluated as discussed in Section 8. In addition, pipe supports
were selected for analytical review to ensure seismic adequacy of the support system. The
selected supports were chosen to represent (1) the most heavily loaded supports, and (2) supports
that were judged to be significantly different than supports analyzed for the previously
performed seismic verification of the Unit 2 bypass piping.

7.1 Outliers
During the walkdown four outliers were noted (as documented in Table 7-1).

Outlier labeled “RWCU - 1” involved interaction with a trapeze support for a pipe above the
RWCU line. A review by SNC Pipe Stress Engineers determined both the RWCU pipe and the
interaction piping are fairly flexible at the point of contact, therefore, a pressure boundary failure
would not occur due to seismic contact at that location. The interaction is judged to be
acceptable. No plant modifications are necessary.

Outlier labeled “RWCU - 2” involved interaction with pipe insulation for a pipe above the
RWCU line. A review by SNC Pipe Stress Engineers determined the RWCU pipe to be fairly
flexible at that location and could experience significant displacement without failure. The
interaction was judged to be acceptable. No plant modifications are necessary.

Outlier labeled “HPCI/RCIC - 3” involved a notch cut out of a support angle leg. SNC Civil
Engineers responsible for pipe supports determined the support to be acceptable as-is. The
supports on either side can carry the additional piping load. No plant modifications are
necessary.

Outlier labeled “RCIC — 4” involved the RCIC pipe being routed through a concrete masonry
unit (CMU) wall. CMU walls are considered potential interactions due to failure/falling effects.
However, all CMU walls in seismic category I buildings were evaluated for the resolution of
NRC Inspection and Enforcement Bulletin 80-11, Masonry Wall Design. This involved
classifying the walls based on their potential effect on safety-related equipment, performing
detailed walkdowns to determine their existing loading conditions, analyzing their structural
capability, and installing modifications on deficient walls. The RCIC pipe was part of the
original walkdown for this CMU wall and included in the original IEB 80-11 wall evaluation.
The structural integrity of this CMU wall has been maintained and is not an interaction concern
for the RCIC line. The wall is acceptable “as is” and no plant modifications are necessary.

Table 7-1 is a listing of the outliers identified during the walkdown and their resolution.
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Table 7-1: Outlier Identification and Resolution

System Description Outlier Description Outlier Type (Potential Resolution Status Required Action
Failure Mode)
A|F|P|D| V
RWCU -1 Interaction X Acceptable as-is. Resolved by
analysis.
RWCU-2 Interaction X Acceptable as-is. Resolved by
analysis.
HPCI/RCIC -3 Angle support has notch cut out X Acceptable as-is. Resolved
of leg by analysis.
RCIC -4 Block wall Penetration 1Z43-H102C X Acceptable as-is. Resolved by
Concrete block wall at T10 analysis.
Key to Outlier Types in Table 7-1:
A Anchorage or Support Capacity D Differential Displacement A% Valve Operator Screening
F Failure and Falling P Proximity and Impact
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8. ANALYTICAL ASSESSMENT

Analytical assessment of selected piping and supports are performed to address potential piping
concerns or assess conditions found during the seismic verification walkdown that do not meet
the walkdown screening guidelines or which were judged by the Seismic Review Team (SRT) to
require further review to verify seismic adequacy (i.e., identified as outliers).

Analytical criteria for the evaluation of piping and supports are selected to address the primary
concern of ensuring the ability of the piping to remain structurally intact and act as a holdup
volume for fission products during and after a seismic event. The analysis criteria are selected to
be consistent with analyses accepted in previous leakage control system license amendment
applications. The previous analytical review of the Unit 2 bypass piping lines and their supports
were reviewed to aid in the Unit 1 limited piping and pipe support evaluations. Structural
evaluation of the Unit 2 supports and their anchorage provided insight for selecting Unit 1
bounding (less safety margin) support configurations.

8.1 Evaluation of the RWCU, HPCI and RCIC Piping

An evaluation of the RWCU, HPCI and RCIC piping runs was performed, focusing on
differences between the previously analyzed Unit 2 systems and any outliers. The analysis
criteria used are consistent with the criteria for seismic verification of non-qualified piping in
support of leakage control system license amendments for plants of the same vintage as Hatch.
The Unit 1 and 2 RWCU piping systems have similar routing and differences are not significant.
The HPCI and RCIC systems were routed and supported using the small bore piping guidelines
in accordance with B31.1. Based on the walk down information and limited analytical review,
the Unit 1 RWCU, HPCI and RCIC piping systems are seismically adequate. The analysis
criteria and results are summarized below.

The Hatch RWCU piping is 4-inch diameter ASTM A53 or A106 Grade B Schedule 40 wall
thickness with butt-welded joints. The pipe is assumed empty during normal operations. Piping
capacity is determined using ANSI B31.1 code requirements (Reference 8) and an allowable
stress intensity limit of 3 S;, (Sy, is the material allowable stress at maximum operating
temperature, as listed in B31.1), not to exceed twice the yield stress.

Seismic demand is taken as one-half of the turbine building Seismic Margin Earthquake (SME)
in-structure response spectra (ISRS). Seismic demand is the peak spectral acceleration at 5%
damping for the ISRS at support location of the piping.

The Unit 1 and Unit 2 RWCU piping properties are the same. The Unit 2 piping system, though
not as well supported as that of Unit 1, has stress ratio of actual to allowable of less than 0.3.

Based on the analysis for Unit 2 in References 10 and 14, in addition to the Unit 1walkdown
results, the RWCU, HPCI and RCIC piping are judged to be seismically adequate.

8.2 Evaluation of RWCU, HPCI and RCIC Supports

Just as with the piping systems, the analytical review of the bypass leakage piping supports was a
combination of comparison to the previously analyzed Unit 2 supports, evaluation of
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representative Unit 1 supports, and evaluation of any outliers. That evaluation is compiled in a
Southern Nuclear Civil calculation. The analysis criteria and results are summarized below.

Four HPCI and RCIC pipe supports and two RWCU pipe supports were selected for analytical
evaluation. All six supports were either single angle or angle frame supports and were judged to
be the bounding of the other supports.

Support loads for the RWCU, HPCI and RCIC supports are determined using the equivalent
static load method. Seismic demand is the estimated realistic median-centered amplified floor
response spectrum including a factor of conservatism of 1.25 in accordance with the SQUG GIP
Section 4.4.3. This method for determining the demand is consistent with the approved A-46
program for Plant Hatch. The peak of the response spectrum is used since natural frequencies
are not calculated. Seismic loads on the RWCU, HPCI and RCIC supports are calculated as the
tributary span length times the seismic demand acceleration applied in the directions of restraint.

The supports evaluated considered the load combination of dead load plus seismic applied in the
directions of restraint. The seismic response is determined using the worst case combination of
responses due to horizontal and vertical earthquake input.

Concrete expansion anchors and welded connections are evaluated using allowable stresses from
Appendix C of the GIP. Allowable stresses for structural members are determined (per the GIP
Section C.6.5) in accordance with Chapter N or AISC (Reference 13). Load capacities for U-
bolts are based on limit analysis per Appendix F of ASME Section III. Capacities equal to 1.67
times the rated value are used for standard pipe support components loaded in tension, bending
or shear.

The results of the analysis show that the Hatch Unit 1 bypass leakage pipe supports required to
support the piping meet the analysis criteria. These supports are seismically adequate for the
defined seismic input.
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9. CONCLUSIONS

This report documents the seismic adequacy review of Hatch Unit 1 bypass leakage piping. The
boundaries of the piping included in the review are described in Section 2. The review was
performed in accordance with BWROG Topical Report NEDC-31858P-A and the associated
NRC SER. The review consisted of earthquake experience data comparisons, field walkdowns
to screen for known seismic vulnerabilities and undesirable conditions that could lead to damage
or failure in an earthquake, and analytical review of selected piping and supports.

The results of the database comparisons, walkdowns and analytical review show that the
evaluated bypass leakage piping systems and supports meet the BWROG/NRC seismic criteria.
The piping systems are concluded to have sufficient capacity margin to maintain pressure
integrity during and following the Plant Hatch Y2 SME seismic event.

Additionally, the following summary is provided that describes how the plant-specific evaluation
described herein for Plant Hatch Unit 1 bypass leakage piping addresses the nine limitations
listed in the NRC Safety Evaluation Report (Reference 2) for the BWROG Topical Report
(Reference 1):

1. Individual licensees should provide a detailed description of the ALT drain path (Note:
for this report the path is bypass leakage piping) and the basis for its functional reliability,
commensurate with its intended safety-related function. The licensees should also
describe their maintenance and testing program for the active components (such as
valves) in the ALT path.

Discussion: A detailed description of the bypass leakage piping is provided in Sections 2
and 3 of this report. Since there are no active components associated with the bypass
leakage piping, a description of the maintenance and testing program is not applicable.

2. Individual licensees should provide plant-specific information for piping design
parameters (e.g., uniqueness of piping configurations, pipe span between supports, and
diameter-to-thickness ratios for each pipe size) to demonstrate that they are enveloped by
those associated with the earthquake experience database.

Discussion: Plant-specific information is provided in Section 3 that demonstrates that the
bypass leakage piping is enveloped by the earthquake experience database, by the Unit 2
bypass evaluations, and by the Unitl MSIV ALT path evaluations.

3. Individual licensees should demonstrate that the plant condenser design falls within the
bounds of the design characteristics found in the earthquake experience database. This
should include review of as-built design documents and/or a walkdown to verify that the
condenser has adequate anchorage. ‘

Discussion: As discussed in Section 6, the Hatch main condenser design characteristics
and anchorage have been demonstrated to be adequate and enveloped by the earthquake
experience database in previous evaluations (Reference 3).
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. Individual licensees should perform a plant-specific evaluation for representative
supports and anchorages associated with affected piping and condenser.

Discussion: Plant-specific seismic evaluations were performed of representative pipe
supports and anchorage as described in Section 8.2. The condenser and its anchorage are
discussed in Section 6.

. Individual licensees should confirm that the condenser will not fail due to seismic 1I/1
type of interaction (e.g., structural failure of the turbine building and its internals).

Discussion: Confirmation that the condenser will not experience seismic I/ interaction
was done as part of the previous seismic walkdowns (Reference 3). The turbine building
not being a seismic II/I hazard is discussed in Section 5.

. Individual licensees of plants whose FSARs or UFSARs reference Appendix A to 10
CFR Part 100 should perform a bounding seismic analysis for the ALT path piping.
Those licensees committed to Part 100 should discuss the basis for selecting a particular
portion of the bypass/drain line for the bounding analysis.

Discussion: Due to the vintage of Plant Hatch Unit 1 (the NRC included Plant Hatch
Unit 1 in the USI A-46 program), it is not considered a requirement to perform a piping
seismic analysis for the seismic verification of the bypass leakage piping. Nonetheless,
an evaluation of the RWCU, HPCI and RCIC piping was performed, focusing on
differences between the previously analyzed Unit 2 systems and any outliers. As
discussed in Section 8.1, the piping evaluation demonstrated adequate safety margin.

. The methodology and criteria used for the analytical evaluation should be those which
are in compliance with the design basis methodology and criteria, or those which are
acceptable to the staff.

Discussion: The methodology and acceptance criteria for the system evaluation of the
piping systems are provided in Section 8.1. These criteria are considered consistent with
the criteria accepted by the staff for seismic verification of non-qualified piping in
support of MSIV leakage rate limits and elimination of leakage control systems license
amendments for plants of the same vintage as Plant Hatch.

. The facility ground motion estimates shown in figures 1 through 13 of the attachment
have been reviewed and accepted by the staff for inclusion in BWROG’s earthquake
experience database. These 13 facility ground motion estimates may be used to verify
the seismic adequacy of equipment in the alternative MISV leakage pathway for plants
referencing the BWROG’s Topical Report, NEDC-31858P, Revision 1.

Discussion: Sections 3.1 and 3.2 as well as Figure 3-1 demonstrate that the use of the
earthquake experience database is appropriate for Plant Hatch Unit 1 based on the
comparison of the Hatch 2 SME ground motion (note the Hatch Unit 1 Design Basis
Earthquake is enveloped by the %2 SME) to the experience database facility ground
motions that have been reviewed and accepted by the NRC.

25



9. At the present time, there is no standard, endorsed by the NRC, that provides guidance
for determining what constitutes and acceptable number of earthquake recordings and
their magnitudes and for determining the required number of piping and equipment items
that should be referenced in the earthquake experience database when utilizing the
BWROG methodology. Therefore, individual licensees are responsible for ensuring the
sufficiency of the data to be submitted for staff review and determination. When a
revision to the QME Standard that incorporates specific criteria for use of experience data
in the qualification of mechanical equipment is endorsed by the NRC, such criteria
should be followed in future applications involving MSIV ALT pathway evaluations.

Discussion: The facility ground motions that have been reviewed and approved per the
NRC SER, Reference 2, for inclusion in the BWROG’s earthquake experience database
are representative and sufficient to apply in the seismic evaluation of the bypass leakage

piping.
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sesmmic verification of piping that wil prowide a path for AST leakage to reach the
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2.0 RESPONSIBILITIES

The proiect matager shal te responsble for ensuring the implemerdation of this
prozedure.

The project manager shal te responsiile for ensuring that the sesmic review team
mambess &e tralmad In accordance with this precadure prior to performing the
walkdown, This will bs documanted on the training verification form inckuded as
Atschiment C 13 this proosgJre,

The project manager shal be responsiile for erpanizing and drectng the weskdowns n
sccordance with this procadure. The indivicua! ssismic reswaw €am mambers shall be
responsible for the actual performance of the walkdowns and documentation of the
resuts,
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3.0 DEFINITIONS
A. SEISMIC REVIEW TEAM

The Seismic Rensew Team (SRT) engineers parfarming the wakaowns, evaluaton ang
analysis must be deqreed enqineers, with consideralie exparience in structura! and‘or
warthquake enginesning applcable to nuclear power plants. The SRT engineers shall
suceessiully compiele a training course on the background far, the philascphy tehing,
and the use of these seiamic evalualion guidalines. Atleast two SRT engineers shat

comprise & team ¢f which at least ¢ne shall be 3 icersed prefeszianal engineer.

As g group, the SRT shall possess knowledge i the performance of equipment,
systemns. and stuctures during strong+mation earthquakes in industrisd process and
power plants. They shal alss understand ccnduct of nuciksar plant walkdowns; nuclear
wasign ccdes and etandards; and selsmic ¢asign, snayss, ard test quaificaton
practices for nuclsar powar phants.

The core SRT may be supplemented by azditional personnel 1of the purpose of
cocumenling fisld eonditions not shown on plant érawlngs. The qualifications for these
sersenni will ba determined by tha proRct managser,

Ebach engineer invoived in the walkdoan or ovaluation shall submit a resume of
quaifications and experience por Attachment B, In add1an, documentation € havng
cormpleled the required lraning shall atso be on file.

B. EVALUATION

An aszessment of the seismiz adeguacy ¢f the s<-instalied poing, pipe suppons, tubing
anz2 equipment wil be pertormed using the Wakdown Data Sheels inchrded 3¢
At:achmen A. Trase worksheets were develaped based an the observed falure modes
cf piping and equipment in power and industrial lacilities resultng frcm actual s¥ong
moton earthguakes.
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C. OUTUER

As-instaled pplng, 1uking and equipment that ¢o not meet the revew criteria of tis
procedure shalt be documented as ovtiers. Outlisrs may require further detailed
&d3luation Lng analysx, seismc experience daty, festing or other methods,
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4.0 METHODOLOGY

Very few components of nuclear prant systeTs 8- urique 1o nudear facilities. Nuclesr
plant systers hduds elestrizal parels and switchgear, air compeessons, tanks, piping,
condit, and mary other items that sre comman components of ecaverticnal poaet
glanis and industrial facilities. The seismic ©xgerence ¢3tabase was osvelcped to
address tha problem of eeizmiz qualification for equipment that was purchased as
comeran "ofl the shell” oms or for commodtas that raquire an tpgrade In sesmic
classificaton. By revieaing the performance of facilities that contain equipmert simitar
16 that found in mudlear plants, conclirsions can te drawn abaut the perormance of
nuclear pam ezuipment during and alter a design basis earthquake. Typicsl scurces of
eeismic damage for diifarent classae ¢f equizmen? and piging have been oblained and
are explaned in detsil in Referenczes 6 and 9,

Visial and des'gn document revew examinatan of ping systeme ase 10 be performed
to acsaes valve and other componan vulnerabittes and potantlal for pioe taliure.
Seismic nential effects in wekled stee! piping systems are not considered (o be prirrary
failure indtiatars, Inadequate ploing system faxibillty and excessive relative suppeet
deflacticns are the mere likely contribators to seismicaty-Induced fallures than ¢ynamic
shaxng etfacts for welded stee! pipe. Impact of vatve operators on adjacent stuctures
or equipment is the only creditle vaha {silure mos2 of coneetn for eeismic koada. Hers
to be obsened In the walkdown are:

1. Preferably, the piping syatema should nat be fabiricated with threadad or
Victauic or other mecharical Fiction-type of connections. These dealls
produce B ren<ductile system that s sensitive to ineria loads and certain
suppart confgurations for ssrong moton earthquakes. When cbsened, tese
detgls need 10 receive epedal aftention,

2. The use of cast iron pipa Is a potential problem since it does not have the
strength or ductility ¢f steal, ard usually has low capatity connsctions.

3. Branzh knes out to thair £rs? support could be a potential concern if thiey do not
higve adequate flexbifty, The necessary faxiblity can come from elther the
SUPPORS Or the pine routing. Short, straight tranch fnes that are onnesied ©©
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ralatively rigid anchor peints are candidates for dalute if the major run pepe ts not
restained from mation dosce to the branch.

4. The connection of pipe nto vessels, heat exchangers, and other equipment
anthor paints ceuld be of concem if the datails used ¢ould ransmil excessive
loads 10 the nozzles. This siuation could result from

a. Fleuibility b1 tha equipment support wth tha pips system bang rigdly
supparisd near the oquipmen!.

b. Long unsupparted runs of pipe adjacent 10 the equipment, particttarly if
beavy in-line components are mounted near the equipment.

¢ Fpe suppoct fallure maar the equipment. Any Irdication of potental weak
kiks in these supgors should ba noted for further evaluation.

5. Prodmity of va've cperators to structures, corponents, or other subsystems
shoud be examined. The principal concemn for actise valves is that the operatar
support may be bent 60 that tha valve will pat change position cn demand. For
actre ard passive valves, an additional concem is fracture of the top warks that
cuLrd breach the prossure bouncary,

6. Mukiple faiure of Bireaded rod supports (unzipping) en noa-seisTic piping could,
in Instences of long uns of pipe, potantisly resut In pping fature snd
subsequent flooding problems.

7. The use of vibration or shock isolation systerrs on equipment o which piping
attachas could advartely alfesl the seizmic paromance of tha piping kystam if
the pipe segmenia o 1he first support on elthar side of this cormponsnt are not
fiexitie enough to accommodate the equizment motion.

B. The pipng datails across saismic gaps or behveen two buidings stould be
Teiieaed. Isi2hdenl Nexibdihes in the fddbing d&lail Coidd Alled! M pife
ntegrity for selsmic difarental bulidng motions.
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9. The Increased plpe solsmic responses may produce seismic interacticn
concemns, The folowng conditions shoud be revewed during the wabkidowns:

a. Supanrnts sRhnidd ha ravieansd In /natire they rARn ROMMAAAR metank in
drectons other than the primary load path. This concern |s applicable to the
clevis ends of struts and snubbers, and iz not 3 coneern unless there cxist
follow-on conseguences, such 8s seismic missles o seismic iatersction.

b. Ralatively flexsdle piping tpans should be redewsd for potential seismic
ineraction ramifications.

¢. Supports that only restran dead weight loads and do not reaict the pipe from
sliding off shou'd be evaluated,
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5.0 PROCEDURE
5.1 EQUIPMENT, PIPING, TUBING AND SUPPORTS

Equipment. pining and tLting systerns in the 3eismic experience database have
performad very well In earthquakes, even though they were Lypicaly designed for dead
weight and operaing kads only, with Iitle or ro consklerstion for eeismas lxass
(Relerence 7). Earthquake experience database mezhods provide the basls for restew
cf the AST leakape path piping and equiparent,

Applicaticn of earthquake expedence data fer evaluation of giping and equipment must:
(1) demonstata datsbase representation, snd (2} address known selsmic vulmaratiltizs
of gipnn and compenents, Earthquake experience has ldentifed conditons that have
resuttad In fallure of piging and tubing systerns and components.  Instances of seismic
damage 1o tatabasa piping have been the recult of seicmic anchor movemant {SAM),
seismic sysiems interaction (and impact), and coToskn. The database has
demonsirated that inectial tadures of ppirg are rot credible as long as standard
Industrial or bedter design practoes are empioyed.

511 Datahase Raprasantstion of Pining

In ardar to assure database representation of peoing systems, the folicwing condticns
must be met:

1. The design bass pround specira lor the mclear faclily must be less than the
bounding spectrum per Relerence 2.

2, Pipng instatations must foliow noustny-standard practioss (e.g., ANSI B31.1,
Reference 11).  Spons belween supports shoud meot the ANSt recommended
spans plven in Tatfe 5-1,

3. Tha piging system must not display known seismic vunerabiities o emplay
seismically sensitive characteristics, such as brittle poirts cr machanical
caupings tha! coud be adversely aflfected by differontial movement,
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Piping and gipe supperls should be redeasd o the followng Lo assure databsse
representation:

» Tha pipng configuratcn must have adequate fiexidility Yo accommodate its
thermat loadng. Tha concem is t=at piping that appears highly stressed due Lo
narmal operating loads may pedarm poordy under an additional sesmic bed.

= Visibke damage (o piping or suppors {e.g.. braken supponts, kease U-tolls) may
adversaly atfect piping sesmic perdormance.

» Unusual constons (ron-standard fittings, unusual pipe atachmrents, unusual
support Cosign, customized parts Lsed in pace of cotoiog parts, pipe suppons
that tave been modified) should be eonsidered a3 potential outliers. Judgrment
should be used 15 ealuala If these conditans represent a deviation from piping
Systems in the exparnsnce database.

*  Brige connectons (6 g., threaded Joinss, Cask Iren Mungs) shculd be camsdered
a3 potential oulliers. The expedence dalabase has demonsirated th? saismic
vuinerabrlity of these connections. Un-re nforced trench conpecticns should be
rgviewed since they may ropresent a daviation from narmal industial instaliation
peaclices,

= The adequacy of ppe suppart irstallation {e.0.. epring hanger settings, stiding
supports which may have besan restreined 10 precivde ppe sliang, ore-way
guide supports which may not restrain the pipe from sliding off under ateral
Leiunic WaJL) shofd be reviewed by the 3RT.

» Frction dampe should not be oriented in such & way that only the clampng or
{rictiona! forces ceveloped by the damps resist grasisy loads,

512 Salsmic Anchor Mosament

The experience database indudas several instances of seismic damage to piing and
supports hst were atirduled 1o ssismic anchae mavement. Damags was the result of
exca559 movenent of termna’ end equpmens, different:al movenant between pipe
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supports in afacent buildngs, and excassive moverments imposad on branch lines by
fexible headers.

As arestll of these irstonces of damage, the Eclioaing atiribules must be evaluated by
the seismic resfew team during their piping waledown.

¢ Fiphg configuraticns at bulkting joints and batwesn bididings should have
adequate fiexibllity 1o socommodata seismically-induced difierential tuliding
moreement,

» Fillings which can be adversely affecied by soismicaly-induced differential
movemant (a.g., bellows, fiexible hoses) should be evaluxiad for atequate
fexdbRity,

s Piping atiached to unanchored or poorty anchored equipment shouis be
cormidered an culiier. StH piring atlached lo flexible equipment should be
wvsiusted 1 venify Ust G piang will nae 55t 3% on equipment anchiorage. In
additicn, the pping configuration should have asequate flexiility 1o
accormodyie equipment that may vibrate signficantly during norma’ operation,

» Condtfions where stiffty supported branch Eres are attached to flexibly
supportad {e.g., red-hung) main Enes o headers shoud be considered 2=
potential cutlices. The salsmic reasaw tzam should evalugte this configuration
lor potenti® Camage due 1D SeISTICA Y Irduced giterenial maysemens,

£.1.3_Seismic Inferaction Concerns for Piping

Buldebnes for evaluating potential intaraction hazards o items, including piping
sSystems, &re presenier i1 Section b. Parpcular 80enLon shoulo ba given to hazaroous
nteractions 1o piping with threaded o boled connecbions for possibée bresch of
pressure boundary. In addition, inleractions invalving impact of vahe eperalars, vents
and drains, and fragie sprunenances, should ba evaluated in oatall.

.14 Bj P

Tha sxpanance databaes ncludoc inctancee of ceizmic domagoe to pipng and cupporc
that were atirbuted to excessive corration. Therelare, Lhe seismic review team shaud
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avaluale pigirg and pipe supports for rust or comoslon deterioration. The seismic cevies
team should resiew the piping £ystem for bath internal and exterral corrosicn.

The seismic re'dew taam should visually inspest the piping and supponts 1D ensure thay
are tree cf significant extena corosion, Signficent coroson reters to mats! tickness
kess of more than about 20%. A surface discoloration or thin layer of rust dogs not ham
structural integrity. The seismic review team should kook for metal flaking, scalng,
evidencs of pipe kesksge, pipe repair, rust staining on insutation and simear features
that coudd indicate siéniﬁcsm external cormosion.

Row-dnduced vibeations, erosion, waler hammer, metaliurgice’ conditions and other
taciors can cause Irdenal degratation and corrosion of piping systoms.  Significant
degradation can make the piping system yuherabls 10 selemic camap2. The Eeiemic
revigw team should revdew exsting plant documentation for evideros of significant
Intemal egradation. The review team shoud chech for ongaing inspection anz
evaluation programs a¢ the plant that address poteta! inems! degradation lssues.

5.1.5 Acstive Valyes

Vahes requiced o function 1o establish pressure boundaries shek ba reviswed Leing the
guidelinas of Raference 3. The walkdown data sheets in Altashrrent A shall be used 10
document the review. Screening guidelires for ar-operated vohes, sprirg-operated
pressire rebel valves and piston-operated valves of Ight weight construction are
provided i Figure S5-1. Screening guidelines for motor-operated valves and substartial
pision-operaied valves are proevided h Figure S-2. Evaluation of aclive vahes should
Inchde ressew of all pewer and cordrel ulilities (such 33 sdlencid vatves and supply
tubing) to ensire edequata Black ia provided to accommedale anlicpaied seismic
motions. Supports kocated on the valve operator shoud be accompanied by supperts
on tha valve baody of piirg adacent 19 the valve body. The vahe body and oparator
should be supporisd by 8 common struchure 1o preven? dfferental dsplazement Piping
€r 1eing kess than 1 inch in diamater with indine ecoentric m3sses such 8s mdier of s
cperatod vahes shoud be suppodead al er near the valve.
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5.1.6 _Equipment Verification

Equipment that reguires sesmic verification includes the man condenser and
equipment within the pressure bourdary of the piping and tuting bsing revigwed, Ths
Includss equpment that szt as temminal anchor peints (such as instrument racks and
panels), iransmitters. gauges and nstrumentaton. Equipment shall be revewed using
the gaenera! guidance of Relerences 3 and 8, as applicable. The {oliowing general
procedure shall ba used for equizment revsew:

» The functional requiremants for $he componant telng evaluated shall be
established. The required funclion may be pressure baundary retenlion, aclive
charge of state, siructurd integry, ete.

» Review the equipment (o establish representation in the earthquake expericnes
database, using Raferences 3, 6 and 10 as applicable. This includes & check
that the equipment is typica of equipmen: In industia and power applicasons,

»  Review the equipment for known failure modes and sources of sesmic damage
that may sffect the tunctonal requirement established for the eguipment and

subccmponents.,

¢ Cheack for unusual or no-typica! arrangemonts of the devicas wihin the
equizment or of tems external 1O 1he equipment.

+ Assess the anchorage s3ng presence of an atequate boad path. YWhere juzged
apprepriste, prepare fiekd data oa ccmpanent anchorage.

s Check for saismk Interaction bazards {such as proximity Impact, fature and
1aking of components and un-reinferced biock walks) in the vicinity of the
equipmert. Guidelines for evaluating selsmic intersction hazards are presented
i Section €.

The detats of tha prooadure vary eccanding 0 Ihe type of equipmant end location wehin

the plart, The extent of resiew and informaton gatherng for actve components,

pressure boundary cemponents ard equipment reguired for slructural integrily shal be i
delermined tased on the judgment and experience of the selsmic resiaw team. :
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5.1.7 Sclechve Analytical Reviaw

A sampling of tie pipirg configuralions and pipe supports shali be selected for analytcal
revigw if It 15 coneldered appropriate by the SRT.

The samgle size shall be datarmned by the SRT, based on he diveraly, complexity and
extort of the systens or areas being evaluated  Supports which are heavily loaded or
which appaa 1o have marginsl anchoreges shall be sedacted.

Detaled skelches of the sampde pining and supperts shall be induded in the feld
wathdown notes. Shetchas shal ncdude the lozstan, suppart configuraton, dimensions,
conneclion detals, anchorage attrbules, mamber 6:298, and tributary langihs. Tre dsts
sheat shal inclusa notes desaibing the bask for selecton of each sample, Any
additicnal information that may be considered relevant 10 the sefamic ruggedness of the
sample suepont shall be noted.

82 ANCHORAGE

Anchorage of pipe supports shall be vizually inspechal §1 wvandw g wit) Big yuiddines
of Refercroe 3. The extent of bahiness tastng 1o be performed for expanion anchar
haots enal be determined by the SRT based on accessiblity of aquipment end the extent
of estimated loadings.

£21 Expansion Anchor Belts Inspection Guidelines

Expansicn anchors shall be evaluated in the plant to ensure that proper Instaliation has
been ohtained. The ssmple size of this evaluation shal be of suffident quantity 1o
satisty tha SRT engnesrs that proper installaton has been achieved. This visual
Irssection shal! indude the folowng:

*  Awasheris installed between the egquipment base and the bek head ¢cenul. Iif
the equipment tase Is mada of structure steel plate, then s washer is not
needed if the belt-hole diameter in the strustural steel plate appears to be no
greaer trat the nominal telt diameter plus 1718 inch.

» Tho conzrate is $oUNC wiik no signiicent cracks In the vicinky of the ancher bolt.
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= The gap betmeen the equipment base and the concrete surface Is less than or
equalto 14 inzh

s The ball spazing is greater than about 1D times the bolt Sametar,

« The distance betaven tha bot ead any free concrets surface & greater than
spproximatety 10 trma tha bolt dameter,

*  The boli is installed with a! least the minkrum ermbadment.

Feor shell type anchors, the minmrum embedment ks ensured of the shell does net
protride atove the surface of the concreta, For ron-shell type archiors, the minimum
embedment is anstred if the prejestion of the beit ahove the surlace conforms with the

following:
Bol Alow. Bok
Diameter Projection
{Inches) {nches)
38 1210 314
12 12 16 34
5 121078
34 8to 1112
1 1-12t02

£.2.2_Castn-[Jace Archor Balts Inspacion Gudeltnes

Cast-in-prace balts shall be evatuated 1o ensure that propet instaliation hae baen
cbiained. This visual inspection shal induze 1he {olawing:

A washer & instaled betwean the equipment base and the bok head or nut, If the
squlpment bass ks made of structural sieal plate, then 3 washer is not needed il the bolt-
hale diameler in the siruciural steel plate sppaars ¥ te no greater than the ncmiral bokt
diamatar plus /1€ nch.

The concrets is sound with no significant cracks in Bie vidnily of the anchar belt.
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The pap between the equipment base and the concrote surace is less than or equsl to
174 inzh.

The belt spacing is oreater than about 10 limes the tolt diameter,

The distance bataeen the tolt and ary Iree concrele surtace is greater than
asprodmalaty 10 $mss the bokt diameter,

523 Waelded Anchcrages Inspecton Gukielnes

Vidded ancherages shall be ovaluzied 19 ensure that proper instalaton has been
cotahed. This visua! inspection shall inciuse U talloaing:

» Check for weld burr-through on thin sections.
* Lim# weld thicknaess, t, to thickness of thnrer psrt being connected.

*  Hpluy wulds sry kansd wird swguited w0 lohe st kods, Uiy weu %o by
considered s pn oullier.
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TABLE 5-1
NOMINAL SUGGESTED SPANS PER ANSI B31,1

Nomnel Suggested

Maximumn Scan (feef)
. Outside Steam,
Nominal Ppa Gas or
Pipe Size Diameier Water fir
{inch) (nch} SarviceSendce
1 1.315 7 9
2 2.3715 10 13
3 3% 12 15
4 4.5 14 17
6 €6.625 17 21
8 8.625 15 24
10 10.75 a1 ]
12 12.75 23 20
16 16.00 7 35
20 20.00 30 39
24 24.00 32 42
3 44

a0 000

Note: Daeas not apply where there are cunceniraied koads between supports suzh az
flarges, valves, elc.
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S
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20 -+ e - e
.1 | ! L] ! | ] I. } | )
. 1] i + 1] T 1 ] 11
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Pipe Diameter (in)

Figure £-1: Limits of experience dala for ar-operated diaghragm valves, sping-

cperated pressure refief valves and piston-operaled vatves of light weight

constructon,
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120 ,
P | A |
p 100 Area OUTSIDEof =
e Earthquake Expe'{ience 7502
c Data Base
. . :
T 80 ; ’ —
] 50m
! Seel Note (1)
t
o 50 - . - B L TR S,

4008
o
p
e
T 40+
2 200#
f, 30~
r 25 s WO Arpa WITHIN Earthquake
I 20+ Experience Data t’?ase ' .
P
{in) o- } : !
0 2 4 6 8 10 12 14 16 18

Pipe Diameter (in)

{1l Approximate Maximum Operstor Weighta Given for
varous Ranges of Pipe Disameter

Fure 5-2. Limits of expsrience data for motar opersted valves, and substantial
pision-operated valver,
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€.0 SEISMIC INTERACTION REVIEW

Guidalinas for evaluating seismic interaction are intiuded in Apperdix D of the SOUG
GIP (Referenca 3). The saismic interaction raviea' s a visusl inspection cf structures,
piping, or equipment adjacent ko the equipment under evaluation, The sesmic
interaction review also Incugas the Identif.cation of at sesmically induced fakires or
displacements of any adjacent structuras, piping, or equipment that coud actversely
affect the capatiifty of the equipment under consideration. Particuddar attention should
be given o adjacent non-salety-related structures, plping, anc esqupmant.

The reaew team should Kertify and evaluale al credible and significant intaraction
hazards in the immediate vonity of the equpment being evaluated. Evaluation of
Inleraction elfects shal considor detimontal effects on the capabiity of ogquipment end
systems to funciion, taking irtd acoount equipment allribuses sush as mass, size,
tupport configuration, and matedal hardness in conjunction with the physica!
reatonships of ntarscling equipment, syslems, and etructures. In the evakiation of
proximity ¢ffocts and overhsad or adjacen: exulpmant falure and interactions, the
ellects of ntervening structures and equipment that would pradude impact shoule be
considered.

Damage from imtsraction b earhquakes resuls frem unusual drcumstancas or trom
peneric, simpk: delaZs such as cpen hooks on suspended lights. In the inferaction
review, the SRT shoutd look for (1) unusua’ Impact shuations, and {2) 1azk of proper
anchorage or bracng of adjacert equipment,

Tha seismric review team shauld idenlily and evaluate all eredble interactions that may
resull in datooge to pressure boundary components and result In koss of function of the
piping, 1Lking and equipment under review.
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7.0 REQUIRED DOCUMENTATION

The rasults of the watkdown ehall be documented by notes and obsenvations recorded
on the Walkdown Data Sheets from Attachment A. The Walkdoan Data Sheets shall bs
signed ane dated by al mombers of the sesMic revlaw leam.

The qualificatis and raning ot the Indnidual selsmic review feam members shall be
documented cn Attachments B and C,
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8.0 QUALITY ASSURANCE

All work perfarmed for th'e walkdown ehal be done in accordance with the Istest revision
¢ the ABS Consulting Quality Assurance Manual (Reference 4),
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WALKDCY/H DATA SHEET
SHEET __ OF ___
Eymam
Equip. Ciass _Pioia pod Titarg Systama Line idectifier
Bog. Fioar El.
PEID No Spec. Na
komelric No.
PpaTuwsrg O.0. Wat Thickress
Matored
natetion Typa'Thokness
Blohg Seetem Eguncary
Dassripton
Eunctionatty Repsrement
1. Mrosaura Dourdnry Intagrity Y N NeA
Reslew Critgna - Png ang Tybing
1. Is piping spocthiad 1o & recogni2ed pipng cade? Y N U Na
2. Noviidke damaga Y N U NA
3. K pping froe from axomsive distortion? Y N U NA
4. Nounusul of tempocsry repors Y N U NA
5. No missing or 13063 perts (3uch a3 ruts or balts) Y N U NA
€ Noevderce of nareninss resuling in damoge or dsierfan Y N U Na
7. Nopping dslodged tem Es supports Y N U Na
8. Nodefomnaltion cf 2in weasel madl al pine etoschment peint Y N U N
9. Is oquipment 13 which piping is sliached free from danage? Y N U N
10.  Ne resricied cparaticn «f pipe rdllers or side plates Y N U Nj
11, Mo signficant wis tig rusi’conmosion deterioration Y N U NA
12, Nosigre of keakage {discoieration, drppirg. wel surfacn) Y N U NA
13. Na pctertally beitio coections {treaded jonts, exparsion joinls, #¢.) Y N U N}
14, Pipihg matertal hag adequate ductilty (no cst ran, abmihum. PYC) Y N U Na
15. Do the suppon spans erpesr 19 folioa requiremants [ANS? B31.1 for
poing, §40° ma. for b ng) Y N U Na

16 Nounusualppe o tading sttactments Y N U Na

$7ABS Consulting

{£ABS Consulting

IS4 COMIULT MG DWW S ON A2
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1302241-R-002
Fevision 0

October 17, 2005
ATTACHMENT A

Procedane 1332241-P-002
Revisien O

Febnaxy 25, 2005

Page A3 0f 18

\WALKDOAVN DATA SHEET

SHEET __ OF __

Syttwn Equip Class Airing i Tyuting Systems
Lihe Icerefier
17.  Rohoavy valves, fergus elc. suppori=c by smalibore vert andior dranppes Y N U WA
18, Doos the §bing configuration at buildng jorts appear ta have pdequate
hexitiity I¢ Bcocmmodato saismic hduced citterentla movement Y N U WNa
18. Are texRiki jors (xpursion, bekmws, eic ) adequerie 196 the
anbSpatel sBlsMc Movmment Y N U NA
20, Are fanQad Jonts sdecume, with ro ndcation of laakspa Y N U NA
21 Nomacha 1ical jeints that rely on fnchian to bl tha jeint Sgtt Y N U NAa
22, Does begnich piging haree adoquate 2caiblity 83 accammadaly
e Briicipated aeismic movement of the main herckr Y N U Na
23. Mo sliff piping sttached 1o fiexbre equpman: Y N U Na
24, A tants ond eQUipment (10 which ppNg k araztad) property prchored
1 preneat Eiding, tocking or overtumirg Y N U NA
25 Mo excess ve 8800ING, Crmping or damaga 15 hubing Y N U KNA
26, No langa concentrated kaads, eccentre branch Ines or eccontric weichts Y R U NA
27. Mo haavy in-lne equipment such as inadequsaly Suponed streners
colls o hexilgry Y H U NA
28.  No Fsay vélves supporied by small bore lings with Inacequale strength Y N U NA
29. Mo leec blunkels, hearvy shieding or cornocicrs for figoing or scallchding Y N U NA
29. Haw you Ioked for and Found no abher adverse concems Y N U
Are tha Crieria nwe?? Y N U
Roven Cltwin - Suonars
1. No sebmcally vaneratis sup0ons Cetals: Y N U Na
One-way stanchions, rackets, eic. alewing piping o slida aff
Frction baam damps winout 1esYaining straps
Short hxed srd tyeacad 1048, fiss” clampe pozitively attached with lugs
2. Novsherustcompsion dateciorst on Y N U Na
3. Nounusus! dasign Y N U N2
4. Nocusionitred pars L36d 0 plece of calalog parts, which appoarmadeguaie ¥ N U NA
6. Froeof suppert dotails 318t appesr %o have been inoppropritely akerod Y N U NA
€. Nowvsbic damaga, broken pants o sighfwant dstorton ¥ N U Na
7. No inappropriate support selings (voltomed spring kargers, etc.) Y N U NA
8. Do conomic anchors sppes’ i by edeguate (embedmant, edge distxnoe,
spacing 1o pcecent boa, sbandored hales, eic.} Y K U pa
6. Doos te kiad poth appear adequale Y KN U Na
10, No insecurp sltachment of brachels and baams o supports Y K U NA
11, No s3f suppons of syslem hurd spots i fong feaisie ppag runs Y K U NA
12, No short fied onrded heavily loudec rod hangers subysct o peterd
fangLe tature Y KN U NA
13, Have you aakec for 8nd fourd o ottier sdverse concems Y N
Are the ebore criterta mat? Y M U
. -
+2'ABS Consulting

{¥ABS Consulting

F15¢ CONSULY MO DIV EON -28
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1502241-R-002
Feuvisicn O

Octoker 17, 2005
ATTACHMENT A

Frocedury 13(Q241-P-LC2

Rawcion C

february 25,2005

P50 AG of 14

WALKDOY/N DATA BHEETY
SHLET__ OF __
System Equip Class _Prira feyd Tubing Systemns
Lre Bentthar
trde-Rction Effenty
1. 15 pgeig bee om Impacls fiat cauld bracch peessure bouncary Y N U NA
2. No colbps of cvarhasd equpmaont, dstrbston Sysiems, Masonry nidls
of elructunes Y N U NA
3. Huowe you kockad for amd fuus s ixg Gthey BOVErse COrcsrng Y N U KA
s equpment fren of interaction affects? Y N U
18 THE PIPING SYSTEM SEISMICALLY ADEQUATE? Y N U
Corymerts
AL usputty of e QJUPTONTS dsmic sdeqLacy havg buen sodessed.
Evnlualed by, Data:
Evalaateg by Date:
‘:‘v"_ .
<~ ABS Consulting

ABS Consulting

Fase COHREULI NG Drvs O



1362221-R-002
Revisicn 0

October 17, 2065
ATTACHMENT A

V/ALXDOWN DATA SHEET

SMEET _ OF __

Lina ldarhfiar

Systern Ecup Chss _Piphg rest Timing Sysiera

Procedare 1302241-P-032
Ravison

February 25, 2005

Page ASof 14

CommentsQutlesrs

*ABS Consulting

{2ABS Consulting

FIE< COMSULTIG DIV & ON A-21
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1302221-R-062
Reoision O

Ocicker 17, 2005
ATTACHMENT A

fALKDOY/N DATA SHEET

SHEET __ OF __
Bystem

Lina Kentifie-

€qup Class Piging prrd Yusing Systama

Procedare 1302241-P.002
Rovien 0

Fatrscy 25, 2005

Pzoe AL ¢f 14

Commenta'Outicrs

JZABS Consulting

Y2 ABS Consulting

® S CENSILING DYV S ON A-3
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13022£1-F-002
Fevisicn 0

October 17, 2005
ATTACHMENT A

Procedore 1302241.8.002

Reuizen©

Febnusxy 25, 2005

Paje AT of 14

WALKDOV/N DATA SHEET
SHEEY _oOF __
Syslem PAID No.
Vatve. ID M3, Equip, Class Widves
vaha Dascriplion lsometric No.
Vake Locsson: Bog. Fioer ELL Rocm, RoafCot
Maufectursr, Blioced, Cic.
Drawing Mo.
Functiordity Requirement
1. Va%e siate changs required Yy N U
Beniew Cotoria
1. Dua yulve operass mad! £idg Corbivlne dmension restricion Y N U NA
2. Do velve power ordd control Uthites have adequaa sisck Y N U NA
3. Va%e opandor is not su0poned indeperdently of pips Y N U WA
Aro e crismnis rat? Y N U
lcderzetion Eftants
1. Vulneradle valve components tres frorm impact by nearty equipment Y R U NA
of styuclures

2. Nocclpse of overhead equipment, distisution systems, ormssoreywalls Y N U MNA
3. Ae oy requlved slaciics! conird's free of walsr sprgy nterastions Y N U NA
4. N3 cther cancerns Y N N'A
I3 mguipmant free of Fdsrobon ulivule? Y N
Is equipment sesmically adequata? Y N U

Comments

All sspicts of the equipment’s seisnic adequacy e baan gadreasid.

Evatuaind by

[eX 1

Exauatod by

Date

ABS Consulting

£ ABS Cansulting

MSCCTASUNLING DvE ON
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1362241-R-002
Revisizn O

Octoker 17, 2005
ATTACHMENT A
Prococure 1302241-P-£02
Ravision 0
Febeuary 25, 2005
Page AB ¢f 14
\WALKDONN DATA SHEET
SHEET _ OF __,
System
Equpmert ID N Equip. Clans
CormentsDutiers
S .
<= ABS Consulting

£ABS Consulting

IS COMSULT G DYV & ON A-24
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13622:1-R-062
Fceuision 0

Ociober 17, 2605
ATTACHMENT A

Proecedure 1302241-P-002

Roviion O

Fatruaey 25, 2005

Poge A of 12

WALKEQ'WN DATA SHEEY
SHEET __ OF __
Pump. 1D No. Equip. Class ___ ®urmp
Pump Deszriptkn
Pump Lacx o Bcg : Floor 0. _ Room. Row/Col.
Funclionalty Reg¥aren)
1. Functon roquved Y N U
Berdera Criloria
1. s pump of ocd sessmic dasgn 10r Auncton abowe (Ahwerfpumponcommon ¥ K U KA
base, £180 1estaint, naszie 033N, wtliy Ine slack elc.)

2. Noolhes concems Y
fue e criterks mel? Y N U Na
Interncton Eftacts
1. Vunegbie pump companants free from impact by neaty equip orstructares ¥ N U NA
2. Nocotapse of overhead oqupment, Cistribuban systems, ormascerywals ¥ N U NA
S, Ara sny fejuired electncal controb free of water gray Mierasicrs Y K U NA
4.  Noclhes concems Y K U
1s aGLipmwenl fron of Intaeaction effects? Y N U NA
Anthamge
1. Does strangth sppear adeguate Y N U NA
2. Navbrsticnisolstors Y N U NA
3. Does bad pah 8506ar plequats ¥ N U NA
4. Noother concems Y N
§.  Propare ant! etinzh a shelch, Y N
Ara anchareges adequate based o pigment? Y N U

Cemmaents

Al sspecis af the equipments seismic adaguacy hive been addessad

Ewplunted by Date

Evalated by: Date:

+>ABS Consulting

Y ABS Consulting

%< COMSULY G DTv s O 35
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1362241-R-002
Revisicn O

Octoler 17, 2005
ATTACHMENT A

Proceduore 1302241-P002

Revbicn 0
Fetruary 25, 2005
Pegs A10 of 14
WALKDOWN DATA SHEET
SHEET __ OF ___
SupportAnchorape Sketh
Equip. ID No. Eqsp. Class
Equipment Desciplion
Equipment Location: Bidg. Floor B Room, RowCdl.
Sketch By: Oate:
Verfied By Daie:
i,
1= ABS Consulting

YZABS Consulting

FaS%< CORSLLI MG LvEON
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1362221-F-002
Feuision O
Ociober 17, 2005

ATTACHMENT A

Procecure 1302241.P.002
Rewsion 0
February 25, X005
Pao3 A1l cf 14
YYALKDOV/N DATA SHEET
SHEET _ CF __
Vess8! 1D No. Equip. Class Horizontal Vessady

Vessa! Dusapion

Vessel Location: Bldg Foor El. Rrorn, RorafCol

hanatscturer, Modal, Ets,

Drawing No.

8 g3n tran i ulbamant
1. Preszure Baundary Integrity Y N U
Preduw Crijena
1. Isvessalal pood seismic design for funcion abovi (Veste to suppart Yy N U nNa

COmDCLons. $.ppart SysIem Catign, cifferental $07y sappor! elc.)
2. Nogter vpgset corceens Y

<
Z
c

Ara tha criecis met? NA

Ancherage

NA
NA
NA

1. Dcea sirength sppear 8dequete
2. Does bad pat appew plequale
3. No other concerns

4. Prepere anc &azh a shakh

< <<=
z2z2x
cc

Z
<

Arc a1chorages adeGuars besed on pdgment

Jaraerion Etects

1. VUnecable prassurg beundary eppurtenancas free fom daﬁ\aahg mpect
by neardy equinment, struciures, etc.
2. Naetilapen of enorheod squipment, ditrbeuton oyslums, or Maso vy malls

3. Noother concams

U NA
HA

< << <
z z2z2 =z

Is equibment fe¢ of Mieracton eflects?

Comments

Al aspects of tha equipment's sokkmic edequacy have bogn a3diessec.

Evoluated by Date;

Evalusted by Date.

J:ABS Consulting

{ABS Consulting

Mg CCASUINC DIVE ON
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13022£1-F-002

Revision 0
Octoker 17, 2005
ATTACHMENT A
Procecure 1332241.P-002
Revision 0
Febrysry 25, 2005
Page A12 of 14
VWALKDOWNR DATA SHEET
SHEET __ OF
Equipment 0 No. Equip. Class __hsyumants oo Racky
Equbment Dosaription
Equipment Locetion: Bieg. Floor E1. Room, RowCet
Manufesturer, Mood, Cic.
Dréaing No.
Furetinnalty . o
1. Function Rogairne Y N U
Raview Critera
1. Is imstrument rack of good saismic design K7 furkion #bove [mourting ¥ N U KA
detaiis, ioad paths, sle6d frame 8nd sheel msta! structursily adequate, etc.)
2. Kooherirstrument rech concems
Are e criteda met? Y N U NA
Anchataoe
1. Dces strongth appear adeguare Y N U NA
2.  Dces stftness pprear a3equste Y N U NA
3. Mo otrar corcsens Y N N'A
£,  Propare ard attach @ sheich Y N N'A
Are enchorages edequats based on judmenl Y N U
ngﬂgnn Effarts
1. Vidnarable components free from camaginyg knpact by nearby Y N Ni&
EQINTRIL, SIUCKIES, €00,
2. Nocollapss of overhesd eauipmant. disrbution systere. or masony wolls Y U NA
3 Noother concens Y N
18 GQuAprees tras of inlernction efocts? Y M U
Commenrs
Al 86D0Cts of the equipmen?s seismc adoqJacy ks baan sidrassad.
Evedusted by Oata
Evelusted by Dats:
R .
< ABS Consulting

{ZABS Consulting

RIS CORSULT G DWVE ON -a8




13022£1-R-002
Fevisicn O

Ociober 17, 2605
ATTACHMENT A

Procedure 1302241-P-002

Ravisicn 0

Februery 25, 2005

Pz~ A3 cf 12

WALKDO/'N DATA SHEET
SHEET _ OF _
Equpment 1D 8o Eguip. Clssa
Equpmant Description
Eguipment Lecstion: Bidg. Floor T Raom, RowSol
Marcfacturer, Modd, Etc.
Draming No.
Funchian
1. Funclion Ragqured(So=cty) Y N U
&.ﬂm Crilaeiz
1. Is component of pood sexmic dasign for furction ebove Y N U NA
[spexcity)
Are tha orieng mwt? Y N U NA
Anctoregs
1. Does strengh pppedr ddequate Y N U KA
2.  Doos sttnegs sopesr adequate Y N U NA
3. Koother concers Y N NiA
4. Prepane png stsch o skech Y N
Are onchoroges edequata basad on jud) et Al N v
Inter ¥
1. Wunerable companents treq fram damsging impact by neartiy Y U NA
€Quprnert, structures, aic,

7. Nocolzpse of ovatead aquipmenl, disvbution systems. ormasonywalls Y N U NA
3 Noolher concemns Y N
Is 6QUipMe) free of interaction eftects 7 Y N U

Commects

All azpacts of the equipment’s $<ismic 838Quicy have been addressed.

Evaluated by, Date:

Evaluaied by: Data:

i“ABS Consulting

{ZABS Consulting

PISC CONSULT 143 D S ON -3

67




1362241-R-002
Feoisicn 0

Octcher 17, 2005
ATTACHMENT A
Proaxdure 130224 1-P-002
Fentson 0
Fearuay 25, 2005
Page Ald 0l 14
Stoat 1 cf
PIPING SYSTEM CUTUIER SHEET (PSCS)
VDUILIER ND.
1. OUTLIER IDENTIFICATION AND LOCATION
PpngSysem 1 D,
Locatian

2. DUTLIER ISSUE DEFINITION
a. ldenlify the sereanny) Quideines ther ae not mat, or Ngicia ¥ 19 erd A rovew solscton fals the

anahyss criarta.
Piping end Tubrg Reviea Ceniada Support Raviewr Crieria
hieraction Effecis Other {specity}

b. Descride ol the reasons 1o the outliu:

3. PROSCEED METHOD OF OUTLIER RESOLUTION (CPTIONALY
8 Deéfrn the proposed methad(s) for resching iro outier;

b. Prodde nformsgon resded to mpksnenl proposed method(s) for resching he cutier:

CERTIFICATION. (Sigratures of at as! taD Scismic Capabilly Ergircers 80 1oquired. one of whom is
e liceraed professionad argnet.}

Print er Type NamaTitic Signanre Date
Print of Type NeneTde Signshre Date
e .
/- ABS Consulting

¥ ABS Consulting

1< LRSI O DVE ON A4D
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October 17, 2005
ATTACHMENT A

Preeodare 1302241-P00Q
RevisonQ

Febnaaty 25, 2005
PageBlaf2

ATTACHMENT B

SEISMIC REVIEW TEAM QUALIFICATION SHEET

I“ABS Consulting

¢ ABS Consulting

IS¢ CORSULE MG DIVE ON A-41



1302241-R-002
Feuisicn O

Octoker 17, 2005
ATTACHMENT A

Procodure 1302241.P-002
Revioonm O

February 25, 2005

Page 82¢t2

Selsmic Review Team Qualification Sheet

1.0 Name:

2.0 Corpsny:

3.0 Position:

4.0 Edocation:

5.0 Professional enginsers registration:

6.0 Engineering discipine:

7.0 Rress of experlisa;

Expedence Years Experience

71 Knowledge o! failre modes

1.2 Knawledge of nudear design standards 8
nucisar selsmic Cesion proctice

7.3 Seismic capability evaluations

74 Knowiadge of equpment
- Nudear
- Hesvy industrial precess plaats
« Fossil fue! power plarks

7.5 Canduit/Cable tray evatuations

80 Trainng Courses

8.0  Other qualfications

Signatyre- Date:

IZABS Consulting

{ZABS Consulting

154, CENSULY G LIV S ON A42
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13022£1-R-002
Feoision O

Ociober 17, 2005
ATTACHMENT A
r!rnqcldug 1022419002
F;bv::arr 25,2008
Psge C1of2
JTACHMENT C
TRAINING SESSIONS RECORDS

“ABS Consulting

Y£ABS Consulting

MEC CORSULI G DIV S ON A-43
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1302221-R-002

Fevisicn 0
Ocioker 17, 2005
ATTACHMENT &
Frocecure 1302241-P-002
Ruvbivn O
February 25, 2006
Paje C20l2
3ZABS Consulting
Training Sessions Records
Instructoe:
Designated Attendees:
Print or Type Name Initial * Signature * Date
My oarerists 25t 10 My haing 1K2C 11e Y ) asad 2k 208 had ') B K @A UL Of 10 Babict RIS
A5 0in0w, Sry QUIRINS 111 Lind hat figsadn) banisor miject wedyr Ay bree reasend in myy syadacton
"-"’.-'
+~ABS Consulting

Y¢ABS Consulting

F15¢ COMSLLY NG DOy S ON A44
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ATTACHMENT B
Seismic Review Team Qualification Sheets (2 pages)
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1302241-R-002
Revision 0

October 17, 2005
ATTACHMENT A

1,0 Name: DGA/M p Moalﬁ’

Procedure 1302241 P 002

Reviaion 0
Fobtruery 28, 2003
Page B2 of 2

Seismic Review Team Qualification Sheot

20 Company: '%gj}'{ﬁd) Nwec N2

3.0 Postion: _COw¢ YL TING §NG AR

40 Educsione _ 8% CC __MS C&
£.0 Professional engineors regisirston: ’1‘ "Ub‘ e 722

6.0 Engineering asciplne: _C /7L / S 78t e 7472 -

75 Condult'Cable ¥oy evaluaiions

7.0 Areas of exportise;

Experience Yearn Experionce
79 Knowedpe of failure modes ks
72 Knowindge of nudear design standards &

nuclaar ssismic design practis 3%
73 Seismic capabiity evakiations TF
74 Knowlodge of equipment

- Nocles 33

. + Haoavy induswial process plants —

- Fossil fugl power plants =

T F

B0  Training Courses 2 QU € SCC T&Ar22021C

50  Other qualifications

Dete: c(zz/o&

F O VaeGiUioo N T
R 2w %
fo0 maoetze g
=N Ty T
TC FROTLSSIONAL & 3
15 e o7F X
% et S <2 ABS Consulting
“u LPE RS
£ ABS Consulting
S COVE RTINS DIVIERGn -42
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1302241-R-002
Retigion 0

Oclober 17, 2005
ATTACHMENT A

Procedure 130224 1-P-002
Resision 0

Febraacy 28, 2005

Fugm B2 01 2

Seismic Review Team Qualification Sheet

10 veme; _Meerrns H, Leowh
20 Compary: St 00 Tt ) W ¢ cEnve

3.0 Position: SFZJ/oc é:/u(.‘/ﬂfEu
40 Educaton; S C& ” 7 BA
5.0 Professionsl engincers registration:

6.0 Engineering distipine: _ </ V7(. / STl T

7.0 Arest of experiise; S T72¢c e T A £ auﬁﬂ: ST DAL SOUG

Experience Years Expericnce
74 Knowledge of faikire modes 25
72 Knowledge of nuciear design standards 8

Nuciear seismic Gesign practico 2 S
73  Seismic capabilty evaluations 20 (™35 wsine S'WC)
74 Knowlecpe of equipmant

- Nucesr 75

.~ Heavy industrial process plants | . -

- Fossi fual power plants S

75  Condut/Cabie sy evaluations , —

80 Traning Courses SQUE SCE TEare0 1006 (T ?,ao?_)

9.0  Other quakfcufions

L. L}
Sonature’ /%»;«t/f Z?(‘;z{,;'—" osw: & 22~ G
ABS Consulting

'%ABS Consulting

Redn OONBIATING DVIBION A42
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ATTACHMENT C
Representative Walkdown Photographs (4 photos)
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