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1. SCOPE

This procedure describes the requirements for implementation of a data gathering
walkdown for seismic adequacy review of the MSIV leakage path piping, tubing, and
equipment at the Hatch 2 Nuclear Plant. This review primarily concerns the condenser,
main steam piping and main steam branch lines connecting downstream of the MSIVs.
The scope includes piping which will provide the alternate path for MSIV leakage to reach
the condenser.

The purpose of this activity is to gather and document the information required to verify
that pressure and functional integrity of this piping and equipment will be maintained
during a seismic event.

All Work performed for this walkdown will be done in accordance with this procedure.
Document control and maintenance will be in accordance with the latest revision of the
EQE Quality Assurance Manual (Reference 1).

,
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2. RESPONSIBILrflES

The project manager shall be responsible for ensuring the implementation of this
procedure.

The project manager shall be responsible for ensuring that the seismic review team
members are trained in accordance with this procedure pior to performing the walkdown.
This will be documented on training verification forms in :luded as Attachment A to this
procedure.

The project manager shall be responsible for organizing and directing the walkdowns in
accordance with this procedure. The individual seismic review team members shall be
responsible for the actual performance of the walkdowns and documentation of the
results.

.
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3. DEFINITIONS

A. Seismic Review Team

The Seismic Review Team (SRT) engineers performing the walkdown, evaluation, and
analysis must be degreed engineers, with considerable experience in systems, structural-
and/or earthquake engineering applicable to nuclear power plants. T he SRT engineers
shall successfully complete a training course on the background for, the philosophy
behind, and the use of these seismic evaluation guidelines. At least two SRT engineers
shall comprise a walkdown team of which at least one shall be a licensed professional
engineer.

As a,walkdown group, the SRT shall possess knowledge in the performance of equipment,
systems, and structures during strong-motion earthquakes in industnal process and power
plants. They shall also understand conduct ofnuclear plant walkdowns; nuclear design
codes and standards; and seismic design, analysis, and test qualification practices for
nuclear power plants.

Each SRT engineer involved in the walkdown or evaluation shall submit a resume of
qualifications and experience per Attachment B. In addition, documentation of having
completed the required training shall also be on file.

B. Evaluation

An assessment of the seismic adequacy of the as-installed piping, tubing, and equipment
shall be performed and documented using Walkdown Data Sheets similar to those shown
in Attachment C. The Walkdown Data Sheets were developed based on the observed
failure modes of piping and equipment in power and industrial facilities resulting from
actual strong motion earthquakes.

C. Outliers

As-installed piping and equipment that does not meet the review criteria contained herein
shall be documented as outliers. Outliers may require further detailed evaluation using
analysis, seismic experience data, testing or other methods.

hut:n ver
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4. METHODOLOGY

Very few components of nuclear plant systems are unique to nuclear facilities. Nuclear
plant systems include electrical panels and switchgear, piping, tubing, conduit, and many
other items that are common components of conventional power plants and industrial
facilities. The seismic experience data based methods were developed to address the
problem of seismic qualification for equipment which was purchased as common 'off the
shelf" items or for commodities which require artupgrade in seismic classification; By
reviewing the performance of facilities that contain equipment simdar to that found in

_

nuclear plants, conclusions can be drawn r. bout the performance of nuclear plant i

equipment during and after a design basis earthquake. Typical sources of seismic damage
for different classes of equipment and piping have been obtained and are explained in

;

detailin References 2 and 3.

A review of seismic demand must be performed in order to compare the potential
performance of equipment at nuclear plants with the actual performance of similar
equipment. Seismic experience data base earthquake levels should exceed the nuclear
plant design basis earthquake levels at the approximate frequency of vibration of the
equipment and at all greater frequencies (also referred to as the frequency range of
interest). In Reference 4 a comparison of the free-field ground motion' response spectrum
for various data base facilities was made with the Hatch 2 Design Basis Earthquake free-
6 eld spectra. The Hatch 2 spectra is enveloped by the data base spectrum over the entire
frequency range. The seismic demand review in Reference 4 shows the comparison of
main steam and condenser piping and equipment at the Hatch 2 plant with similar :
equipment at data base facilities is appropriate.

.

The field walkdown performed by the seismic review team will resiew the installed
equipment, piping, and tubing to ensure that it meets restrictions on the use of the

earthquake experience data methods. The SRT will perform the following during the field
walkdown:

Review the equipment, piping, and tubing for representation by the EQE-

earthquake experience data base.

Review piping for known seismic vulnerabilities such as seismic-

anchor movement, support failure and falling of non-seismically
designed plant features, and proximity impact.

Check for unusual or non-typical arrangements not covered in the-

data base.

Check for adequate anchorage of the components to the building-

structure.

6=.
HMCh UCTO
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Review the area around the components for potential interaction-

hazards and sources ofimpact. '

The field walkdown review will utilize existing plant documentation as available including:

System P& ids identifying piping, equipment, and active component review.

:
scope provided by plant personnel (Reference 5).

.

Piping isometric drawings when available..

Piping support sketches and piping layout drawings as needed..

This walkdown review of piping and supports will be primarily visual for qualitative
attributes of the systems. Only physical system attributes which may be visually verified -
with available access, and without system disassembly will be reviewed. Portions of .

,

systems which are not readily accessible and are not reviewed will be documented in field-
walkdown notes. Where indicated, additional details of system design, installation and
construction may be collected. Such data collection will be documented in walkdown field
notes as appropriate.

f ;
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5. PROCEDURE -

5.1 Equipment, Piping, Tubing and Supports
.

Equipment, piping and tubing systems in the seismic experience data base have performed
very well in ennhquakes, even though they were typically designed for deadweight and
operating loads only, with little or no consideration for seismic loads (Reference 3).
Eanhquake experience data base methods provide the basis for review of the main steam
piping and equipment.

Application of canhquake experience data for evaluation ofpiping and equipment must
demonstrate: (1) data base representation, and (2) components must be free of known
seismic vulnerabilities. Eanhquake experience has identified conditions that have resulted '

in failure ofpiping and tubing systems and components. The conditions evaluated in this
walkdown review include:

Seismic Anchor Motion-

Weak piping Joints-

Multiple Progressive Piping Support Failure-

Design Attributes for Active Valves-

Seismic Interaction Hazards-

Other Unique Vulnerabilities-
-

Note that piping collapse due to inenia loading luts not been demonstrated as a cauw of
failure. Inenia fa.Hures of piping are not credible as long as standard industrial or 'octter
design practices are employed. Thus, many attributes of these conditions, that have
resulted in past piping failures, can be identified by field walkdown and design document
review as opposed to detailed seismic analysis.

~

51.1 Data Base Reoresentation ofPining

Eanhquake experience data base representation of the piping and tubing systems, requires
demonstration of the following design and instalhtion attributes::
(1) Piping and tubing installations are in conformance with industry-standard practices .

(e.g., ANSI B31.1 spans for piping, standard industrial suppons for piping and
tubing).

(2) The piping or tubing system does not display known seismic vulnerabilities or
employ seismically sensitive characteristics.

5.12 Seismic Anchor Movement

The experience data base includes several instances of seismic damage to piping, tubing ,

Iand suppons that were attributed to seismic anchor movement. Damage was the result of
excessive movement of terminal end equipment, differential movement between supports
in adjacent buildings, and excessive movements imposed on branch lines by flexible
headers.

P#m en a re g
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As a result of these instances of damage, the following attributes must be evaluated by the -

seismic review team during their piping walkdown:

System configurations at buildingjoints and between buildings should have-

adequate flexibility to accommodate seismically-induced differential buCding
movement.

Fittings which can be adversely affected by seismically-induced differential-

movement (e.g., bellows) should be evaluated for adequate flexibility. This
includes conditions with rigid connections at both structures.

Piping attached to unanchored or poorly anchored equipment should be-

considered an outlier. Stiffpiping attached to flexible equipment should be
evaluated to verify that the piping will rot act as an equipment anchorage..

'
.

Conditions where stifDy supported branch lines are attached to flexibly-+

supported (e.g., rod-hung) mainlines or headers should be considered as
potential outliers (see Figure 5-1). The seismic review team should evaluate
this configuration for potential damage due to seismically-induced differential
movement.

A review was performcd of the Turbine Building, Control Building and Reactor Building
Response Spectra ofRecord and of the "best estimate" Control Building soil structure
interaction analysis. Based on this review, a conservative estimate of the maximum
expected relative displacements between structures at the elevations below 164 feet was
established at 0.25 inches. This relative displacement value shall be used for screening
evaluation of structural induced differential displacements.

Additionally, maximum pseudo-spectral displacements for very low frequency systems are
in the order of 6 inches. These values may be used for screening evaluation of differential
displacements between very flexible piping systems and branch lines attached to uructure
as well as potential proximity impact conditions. Screening estimates of relative
displacements for systems with frequencies in the 1.5 to 2 ertz range of the soil-Turbine
Building structure system fundamental response are in the order of 4 inches.

5.1.3 Weak Picing Joints

Threaded piping connections, unsupported bellows or expansion joints and mechanical
joints (e.g., victaulic type couplings, bell and spigot joints) have been observed to be more ,

vulnerable to seismic loads than welded pipingjoints. The SRT should closely review
piping that is not well supported and contains weak or brittlejoints. Bolted flange

'

connections have performed well and are not considered to be weak or vulnerable to
seismic loads

- 1
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514 Pioine Suoport Failurf

The SRT should review the piping and tubing systems for conditions which could result in
support failure. Support failure usually does not result in piping failure unless multiple
supports fail. Suppons types which have demonstrated poor seismic performance include:

.

Bracket or stanchion supports that could allow pipe to slide off and fall.-

Supports attached by beam clamps without restraining straps.-

Short threaded rods that are fixed against rotation (Figure 5-2). These are-

vainerable to low cycle fatigue.

Other significant issues such as damaged, deteriorated or altered parts resulting-

in non-ductile behavior or significant weakness in the load path..

.

Rod hangers that act as pinned members and welded structural steel pipe supports have
not been observed in seismic events to be panicularly vulacrable unless there are major
design or construction flaws in their attachment to the supponing structure.

,

51.5 Active Valves

!Screening guidelines for valves which are required to function to establish pressure
boundaries are provided. Guidelines are included for air-operated diaphragm valves,
spring-operated pressure relief valves and piston-operated valves oflight-weight
construction in Figure 5-3. Screening guidelines for motor-operated valves and
substantial piston-operated valves are provided in Figure 5-4. Evaluation of active valves
should include review of all power and control utilities to insure adequate slack is ,

provided to accommodate anticipated seismic motions. Supports located on the valve
operator should be accompanied by supports on the valve body or piping adjacent to the
valve body. The valve body and operator should be supported by a common structure to
prevent differential displacement. Piping or tubing less than 1 inch in diameter with in-line
eccentric masses such as motor or air operated valves should be supported at or near the

,

valve.

516 Other Potential Vulnerabilities

Piping and tubing may also be susceptible to seismic damage if the following conditions
exist.

Piping with inadequr.tely supported expansion joints.-

Piping with dead weight support spacing greatly in excess of ANSI / ASME-

B31.1 suggested spans (Table 5-1). Tubing with excessive sagging or support
spans greatly in excess of 6'-0" ,

Heavy in-line masses (e.g., accumulators, filters, strainers).-

Piping constmeted of non-ductile materials such as cast iron or PVC.-

-._
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Non-standard 6ttings, such as mitered elbows or unreinforced branch-

connections, or unusual attachments that could cause excessive localized

stresses.

Presence of severe corrosion.-

5.2 Anchorage ,

Anchorage of equipment and supports shall be checked for adequacy based on visual
review. Sufficient details of equipment anchorage shall be documented in the walkdown
notes to allow further analytical resiew.

5 21 Exnansion Anchor Bolts Insoection Guide!!nu
,

Visual review of expansion anchor bolts should consider the following:
A washer is installed between the equipment base and the bolt head or nut. If-

the equipment base is made of structural steel plate, then a washer is not ,

needed if the bolt-hole diameter in the structural steel plate appears to be no
greater than the nominal bolt diameter plus 1/16 inch.

Tlie concrete is sound with no significant cracks in the vicinity of the anchor-

bolt.

The gap between the equipment base and the concrete surface is less than or-

equal to 1/4 inch.

The bolt spacing is greater than about 10 times the bolt diameter.-
,

The distance between the bolt and any free concrete surface is greater than-

approximately 10 times the bolt diameter, ,

The bolt is installed with at least the minimum embedment.-

For shell type anchors, the minimum embedment is ensured if the shell does not protmde
above the surface of the concrete. For non-shell type anchors, the minimum embedment is
ensured if the projection of the bolt above the surface conforms with the following:

Bolt Allow. Bolt

Diameter Projection

(Inches) (Inches)
|

3/8 1/2
1

1/2 5/8 j

5/8 7/8 j

3/4 1-1/2 -)
I l-1/2

Hatch 2/Dtc
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'5 2.2 Cast-In-Place Anchor Bolts Inspection Guidelines

Cast-in-place bolts shall be evaluated in the plant to ensure that proper installation has
been obtained. This visual review shallinclude the following: |

A washer is installed between the equipment base and the bolt head or nut. If |
-

the equipment base is made of structural steel plate, then a washer is not !
needed if the bolt-hole diameter in the structural steel plate appears to be no J

greater than the nonunal bolt diameter plus 1/16 inch. i
1

The concrete is sound with no significant cracks in the vicinity of the anchor-

bolt.

IThe gap between the equipment base and the concrete surface is less than or-

equal to 1/4 inch. j
.

The bolt spacing is greater than about 10 times the bolt diameter.-

The distance between the bolt and any free concrete surface is greater than-

approximately 10 times the bolt diameter.

5 2 3 Welded Anchorages InsDection Guidelines

Welded anchorages shall be evaluated in the plant to ensure that proper installation has
been obtained. This visual review shall include the following:

Check for weld burn-through on thin sections.-

Limit weld thickness, t, to thickness of thinner part being connected.-

If plug welds are found and required to take tension loads, they are to be-

considered as an outlier.

Ehe.t =n v e re
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5.3 Equipment Verification

The equipment which requires seismic veri 5 cation includes the main condenser and

equipment within the pressure boundary of the piping and tubing being reviewed. This
includes equipment which acts as terminal anchor points, heat exchangers, transmitters,
gauges and measuring instrumentation. This type of equipment shall be reviewed using
the following general procedure:

Establish the functional requirements for the component being evaluated.- '

Required function may be pressure boundary retention, active change of state,
structural integrity, etc. This determination will be based on the scope definition
provided in Reference 5.

Review the equipment to establish representation in the earthquake experience-

data base. This includes a check that equipment is typical ofindustrial and
power applications..

Review the equipment for know failure modes and sources of seismic damage-

which may affect the functional requirement established for the equipment and
subcomponents.

Check for unusual or non typical arrangements of the devices within the-

equipment or ofitems external to the equipment.

Assess the anchorage and presence of an adequate load path. Wherejudged --

appropriate, prepare Beld data on component anchorage.

Check for seismic interaction hazards (such as proximity impact, failure and-

falling of components and unreinforced block walls) in the vicinity of the
equipment.

The details of the procedure vary according to the type of equipment and location within
the plant. The extent ofreview and information gathering for active components, pressure
boundary components and equipment required for structural integrity shall be determined
based on thejudgment and experience of the SRT.

]wHat:n v ere g
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TABLE 5-1 '

NOMINAL SUGGESTED SPANS PER ANSI B31.1 '

Nonunal Suggested
Mgimum Sean (fi)

Nominal Ourside Steam, Gas

Pipe Size Pipe L iameter Water or Air
(in.) (in ) Service Service

1 1.315 7 9

2 2.375 10 13
.

3 3.500 12 15

4 4.500 14 17

6 6.625 17 21

8 8.625 19 24

10 10.75 21 26

12 12.75 23 30

16 16.00 27 35

20 20.00 30 39 +

i

24 24.00 32 42 ;

'30 30.00 33 44

iNote: Does not apply where there are concentrated loads between
supports such as flanges, valves, etc.

ECc
Het:r. 2/oro 36-
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Figure 5-1: Example seismic anchor movement hazards to
branch lines oflarge flexible header lines.
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Figure 5-2: Deflected shapes of" fixed-fixed" and " fixed-free" rod
hanger piping supports showing seismically vulnerable
locations.
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6. SEISMIC INTERACTION REVIEW

The seismic interaction review is a visual inspection of structures, piping, or equipment
adjacent to the components under evaluation. The seismic interaction review identifies
seismically induced failures or displacements of any adjacent structures, piping, or
equipment that could adversely affect the pressure integrity or required function of the
system and components under consideration.

The review team should identify and evaluate all credible and significant interaction
hazards in t'ae immediate vicinity of the item being evaluated. Evaluation ofinteraction
etTects shall consider detrimental effects on the capability of equipment and systems to
function, taking into account equipment attributes such as mass, size, support
configdration, and material hardness in conjunction with the physical relationships of
interacting equipment, systems, and structures. In the evaluation of proximity effects and
overhead or adjacent equipment failure and interactions, the effects ofintervening
structures and equipment which would preclude impact should be considered.

Damage from interaction in earthquakes results from unusual circumstances or from
generic, simple details that allow interactions to occur. In the interaction review, the SRT
should look for (1) unusual impact situations, and (2) lack of proper anchorage or b; acing -
of adjacent equipment.

The review team should identify and evaluate all credible interactions that may result in
damage to pressure boundary components and result in loss of function of the piping,
tubing and equipment under review.

|
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7.- REQUIRED DOCUMENTAMON
:

. . - !.

The walkdown shall be documented by notes and observations recorded on the Walkdown |

Data Sheets similar to those shown in Attachment C. The Walkdown Data Sheets shall be . |
signed and dated by all members of the SRT.- '

The type of documentation may be adapted to suit field conditions,' based on the - .;
experience and judgment of the SRT.

,

a
Conditions which do not conform with the screening guidelines or which are judged by the .

SRT to require further review shall be documented on Outlier Data Sheets from
Attachment C.' Photographs may be taken for information only. 'i

:

The qualification and training of the individual seismic review team members shall be |
documented on Attachments A and B.

,
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8. QUALITY ASSURANCE-

All work perforrned for this walkdown will be done in accordance with this procedure.
Document control and maintenance will be in accordance with the latest revision of the
EQE Quality Assurance Manual (Reference 1).

.

e

|

|

|
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(O Y
TRAINING SESSIONS RECORDS

ENGINEERING
CONSULTANTS

Description of Session Topic (s):

.

Instructor:

_
DESIGNATED ATTENDEES

Print or TypeName initial * Signature' Date

.

+

My signature 4nitials attest to my presence during the prescribed training session and general understand.
*

Ing of the subject matter. As of now, any questions I might have had regarding session subject matter have
been answered to my satisfaction.
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. .

Seismic Review Team Qualification Sheet

1.0 Name:

2.0 Company:

3.0 Position:
'

4.0 Education:

5.0 Professional engineers registration:

6.0 Engineering discipline:

7.0 Areas of expertise

Experience Years Experience

7.1 Knowledge of failure modes

7.2 Knowledge of nuclear design STDs
& nuclear seismic design practice

7.3 Seismic capability evaluations

7.4 Knowledge of equipment
- Nuclear
- Heavyindustrial process plants
- Fossil fuel power plants

7.5 Conduit / Cable tray evaluations

8.0 Training courses:

9.0 Other qualifications:

Signature Date

t
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WALKDOWN DATA SHEET.. -
.-.

SHEET OF

System

Equip. Class Picine and Tubine Systems Line IdenuSer

Bldg. Floor 11.
,

P&ID No Spec. No.

Isometric No.

Pipe / Tubing O.D. Wall Thickness

Material

Insulation Typebe"

Pinine System Boundary

Desenprion

-
,
1

Functionality Recuirement

1. Pressure BoundaryIntegrity Y N N/A

Review Criteria - Pioint and Tubine .

1. No visible damage Y N U N/A
2. No signi5 cant visible rust / corrosion deterioration Y N U N/A
1 No potensily brittle connectons (threaded join:s, expansion joints, etc.) Y N U N/A
4. Do the support spans appear to follow requiremems (ANSI B31.1 for Y N U N/A

piping, 6'-0* max. for tubing)
5. No unusual pipe or tubing a't=ehm*** Y N U N/A
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes Y N U N. A
7 Does the piping configuration at buildingjoints appear to have adequate Y N U N/A

Dexibility to accommodate m<mu induced differenual movmem
8. No fittings (bellows, flexib!c hoses, etc.) which can be advenely Y N U N/A

affected by seismic induced differential movemems
9. No stiff branch piping attached to the main line with 76Hy - Y N U N/A

signi5 cant movmeme
10. No excessive sagging, crimping or damage to tubing Y N U N/A
11. No large eccentric masses Y .N U N/A
12. No other concerns (if no, comment on separate sheets and attach) Y N 'U

Are the criteria met? Y N U

- --. - - -
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WALKDOWN DATA SHEET

SHEET _ OF _

System Equip. Class Pioine and Tubine Svstems

Line Identifier

Review Criteria - Suteorts

1. No seismically vulnerable suppens details: Y N U N/A
One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust / corrosion deterioration Y N U N/A
3. No unusual design Y N U N/A
4. No customized parts used in place of catalog pans, which appear inadequate Y N U N/A
5. Free of suppon details which appear to have been inappropriately altered Y N U N/A
6. No visible damage Y N U N/A
7. No inappropriate suppon settings (bottomed spnng hangers, etc.) Y N U N/A
8. Do concrete anchors appear to be adequate Y N U N/A

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate Y N U N/A
10. No additiona concerns (If no, document comments on separate sheet and attxh) Y N

Are the above criteria met? Y N U

Interaction Effects

1. Vulnerable pressure boundary appunenances free from damaging impact by nearby Y N U N/A
equipment, structures, etc.

2. No collapse of ove head equipment, distribution systems, or masonry walls Y N U N/A
3. No other conecrns Y N U N/A

Is equipment free ofinteraction e5ects? Y N U

Is the piping / tubing system seismically adequate? Y N U

Comments

Reference Photos: Roll Frames

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: Date:

Evaluated by: Date:
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WALKDOWN DATA SHEET |
* *

.,

1

SHEET _ OF__ !
!

System Equip. Class Picine and Tubine Systems
i

' Line Identifier

Comments / Outliers
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WALKDOWN DATA SHEET

SHEET _ OF__

System Equip. Class Pirine and Tubine Svstems

Line Identi5er

Comments / Outliers
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WALKDOWN DATA SHEET

SHEET __ OF__

System P&ID No.

Valve. ID No. Equip. Class Active Valves

Valve Description Isometric No.

Valve Location: Bldg. Floor El. Room, Row / Col

Manufacturer, Model, Etc.

Drawing No.

Functionalifv Recuirement

1. Valve state char.ge required Y N U .

Review Criteria

1. Does valve ope-stor meet pipe centerline dimension restriction Y N U N/A
2. Do valve power and control utilities have adequate slack Y N U N/A
3. Valve operatoi is not supported independently of pipe Y N U N/A
Are the criteria met? Y N U

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment or suuctures Y N U N/A
2. No collapse of overhead equipment, distribution systems. or masonry n211s Y N U- N/A
3. Are any required electncal controls free of u2ter spray interactions Y N U N/A
4. No other concerns Y N N/A

Is equipment free ofinteraction effects? Y N U

Is equipment seismically adequate? Y N U

Comments

Reference Photos: Roll Frames

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: Date:
1

Evaluated by: Date:

hb ,
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WALKDOWN DATA SHEET

SHEET __.OF_._

System

Valve. ID No. Equip. Class Active Valves

Comments / Outliers

.
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WALKDOWN DATA SHEET

SHEET _ OF __

Pump. ID No. Equip. Class Pumo .

Pump Desenption

Pump Location: Bldg. Floor El. Room, Row / Col.

Functionality Recuirement

1. Function > uired Y N U

'

Review Criteria
.

1. Is pump of good seismic design for function above(dnver/ pump on common base, Y N U N/A
slatt restraint, nor21e loadings, utility line slack etc.)

2. No other concerns Y N.

Are the criteria met? Y N U N/A
:

Interaction Effects

1. Valnerable pump components free from impact by nearby equipment or structures Y N- U N/A
,

2. No co!! apse of overhead eqwpment, distnbution systems, or masonry utils .Y :N U - N/A
3. Are any required electrical controls free of water spray interactions Y N U N/A. ,

4 No other concerns Y N U

Is equipment free ofinteraction effects? Y N U N/A

Anchorare -)

1. Does strength appear adequate .Y N U N/A
2. No vibration isolators Y N U. N/A :

3. Does load path appear adequate Y N U N/A
4. No other concerns Y. N |

5. Prepare and attach a sketch. Y .N I

Are anchorages adequate based onjudgement? Y N U l
Comments 1

J

|

I

I

|

Reference Photos: Roll Frames |
J

-|
All aspects of the equipment's seismic adequacy have been addressed. i

Evaluated by: Date:,

Evaluated by: Date- _.I
h f
-

i

|
;

e
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,- .- WALKDOWN DATA SHEET

SHEET _._ OF___

SupportfAnchorage Skach

Equip. ID No. Equip. Class

Equipment Desenption
-

Equipment Location: Bldg. Floor El. Room, Row / Col.

.

. . -

,

,

I

I

?

t

t

Sketch By: Date:

VenSed By: Date:

'C"/d
se
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,- WALKDOWN DATA SHEET.

,

SHEET _ OF _,

VesselID No. Equip. Class Horizonul Vessels -

Vessel Description

Vessel L) cation: Bldg. Floor E1. Room, Row / Col

Manufact ver, Model, Etc.

Drawing No.

Functionality Recuirement

1. Pressure Boundary Integrity Y N U
.

Etriew Criteria

1. Is vessel of good semnic design for function above (Vessel to support connections, Y N U N/A
support system desigr, differennal story support etc.)

2. No other vessel concuns Y N

Are the criteria met? Y N U N/A

ADEh2GE

1. Does strength appear adequate Y N U N/A
2. Does load path appear adequate Y N U .N/A
3. No other concerns Y N N/A
4. Prepare and attach a sketch Y N

Are anchorages adequate based onjnt-t Y N U

Internetion Effects
v

1. Vulnerable pressure boundary appur*== free from damaging impact by nearby Y N U N/A .

equipment, structures, etc. '

2. No collapse of overhead equipment, distribution systems, or masonr, walls Y N U N/A
3. No other concerns Y N

Is equipment free ofinteraction effects? Y N U

Comments

;

Reference Photos Roll Frames

All aspects of the equipment's scumic adequacy haw been addressed.

Evaluated by- Date:

Evaluated by- Date:

se
'

E4:
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WALKDOWN DATA SHEET.. .

, ,

SHEET _ OF _

Cabinet ID No. Equip. Class Cabinets

Cabinet Description

Cabinet Location: Bldg. Floor El. Room, Row / Col

M- Amner, Model. .ite.

DrawingNo.

Functionality Recuiremeri

1. Function Required Y N U
.

Review Criteria

1. Is cabinet of good seismic design for function atae ( mounnng detatis, load paths, Y N U N/A
cabinet cut outs, cabinet stiffness, etc.)

2. No other cabinet concerns Y N

Are the enteria met? Y N U N/A

Anchoragg

1. Does strength appear adequate Y N U N/A
2. Does crienen appear adequate Y N U N/A
3. No other concerns Y N N/A
4. Prepare and anneh a sketch Y N

Are anchorages adequate based onjudgement Y N U

Interaction Effects

1. Vulnerable components fac from damaging impact by nearby Y N' U N/A
equipmem, m-4 etc.

2. No collapse of cntrhead equipment, distribution systems, or masonry walls .Y N U N/A
3. No other concerns Y N

Is equipment free ofintenetion effects? Y N U

Comments

Reference Photos: Roll Frames

All aspects of the equipment's seismic adequacy hnt been addressed.

Enluated by: Date:

Enluated by: Date:

Ef
se
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WALKDOWN DATA SHEET. .

, ,

SHEET _ OF__
i

Equipment ID No. Equip. Class

Equipment Description

Equipment Lccation: Bldg. Floor E1. Room, Row / Col

Manufacturer, Model, Etc.
__

DrawingNo.

Functionality Recuirement

1. Function Required (Specify) Y N U
.

,

Review Critttia

1. Is component of good set:mie design for function abost Y N U N/A

(Spec 2fy)

Are the criteria met? Y N U N/A
.

Anchomme

1. Does sutngth appear adequam Y N U N/A
2. Does errwa appear adequate Y N U N/A
3. No other concerns Y N N/A
4 Prepare and attach a sketch Y N

Are anchorages adequate based ontvf.. ' Y N U

interaction Effects

1. Vulnerable components free from damaging impact by nearby Y N U N/A
4 spment, s wiur4 etc.

1. E' xallapse of overhead equi,-', distribution s>fems, or masonry walls Y. N U N/A
5, % other concerns Y N

is e4arptncat free oflateraction effects? Y N U

Comments

i

Reference Photos: Roll Frames
i

All aspects of the equipment's scismic adecpacy have been addressed.

!
Evaluated by: Date:

Evaluated by: Date: )

Se |Ef
.

>
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WALKDOWN DATA SHEET

SHEET OF
3

-

System Main Steam
Equip. Chss Pining and Tubine Systems Line IdentiSer M ain SYea m dyain
Y 1-[n b 2. 0 6 6 Y~

Bldg. Io r b ine 60 ild i no Floor El. i M' 3. 13 0 '- 0 p id 0"~

- g i i

H 710 31 ( H 0; H-2 Goo o(Eli) Spec.No. 'l M 24- E E EP&ID No.

Isometric No. E d '12-l lol . 7 N 2.7 I b3 2 M'2.'? - Ib(k . i '2 4 2.~2- i 6 5' / / b
'

Pipe / Tubing O.D. 3 ri0mina} WallThickness * 34 3

Matenal A 10 G Gr B. 5 M t. s

Insulation Type /Ilur+neu ( i n 5 o hL h d)

Pining System Boundarv e

,

oeseription 3"e cice f ro rn a con d en s e r cLonnedien # 51 to
R B '2 cendrEon ( rannint to Mo - FORN which :s wcdd4

6 v
-

d kl. Une RA 3 '- G " 4 . of TIS G. et 149i 1o'4". Subie:I
'Pipt is m o s t' soffor4s bh rods.Functionalitv Recuirement

1. Pressure BoundtryIntegrity hN N/A

Pniew Criteria - Pining and Tubing

1. No visible damage $N U N/A *

2. No signincant visible rust / corrosion deterioration N U N/A
3. No paratinfly brittle connections (threadedjcints, expansionjoints, etc.) N U N/A
4. Do the support spans appear to follow iguusuer.ts (ANSI B31.1 for Y N U N/A

piping, 6' 0* max. for tutnng) --P 5 e. e. C o rn m ent * | .
5. No unusual pipe or tubmg =~hte @ N U N/A' ,

6. No besvy valves, Banges etc. supported by small bore vent and/or drain pipes @N U N/A
7. Does the piping configuration at buildmgjoints appear to have adequate Y @U N/A

Sexibility to accommariste setsmic induced differennal movement ( 5ee, cc m ment 2)
8. No 5ttings (bellows, flexible hoses, etc.) which can be advenely @N U N/A

affecto:1 by seismic inthuwt diferential movements
9. No stiff branch piping attach d to the main line with pnt-+intly @N U N/A

signi5 cant mostments
10. No excessive sagging, crimping or damage to tubing @N U N/A
11. No large eccentric mance N U N/A
12. No other concerns (if no, comment on separate sheets and attach) N U

hUAre the criteria met? Y
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WALKDOWN DATA SHEET

SHEET _ OF._

System b/f ain Sieavn 4eder D rain s Equip. Class Pining and Tubine Systems

uneIdeminer M ain s+ea m d m n +e c.o n d em se r

Review Criteria - Stmoorts

1. No seismically vulnerable supports details hN U N/A
One-usy cranchions, brackets, etc. allowing piping to slide of
Friction beam clamps without restrammg straps
Short fixed end threaded rods

2. No visible rust / corrosion deterioration N U N/A
N U N/A3. No unusual design

4. No mefniveA parts used in place of catalog parts, which appear madequate N U N/A
5. Free of support details which appear to hm been inappropriately attemi N U N/A
6. No visible anmage N U N/A
7. No inappropriate suppor. settings (bottomed spring hangers, etc.) N U N/A
8. Do concrete anchors appear to be %=te Y N @ N/A

( Bolt centerime distance to: edges, a%acent bolts, @ndaneA holes, etc.). -(see, ooti;er s ()
9. Does the load path appear adequate N U N/A
10. No additional concerns (If no, @r-1 comments on separr- sheet and attach) N

Y N @Are the above criteria rnet? ( 9endi ng ors d $)
'

interaction Effects

Vulnerable pressure boundary appurtensners free from damaging impact by rearby @ NU N/A1.
equipment, huur.s, etc. (5ee. O.om m Q * 3)

2. No collapse of overhead equipment, distribution systems, or masonry walls N U N/A
3. No other concerns N U N/A

Is equipment free ofinteraction efects? @N U

Is the piping / tubing system seismically edagnate7 hN U

Comments M( i rti e r t ch ,'oW1 3re TJ0 dhA34iA4 hen?S,
u q vs

Reference Photos: Roll Frames

All aspects of the equipment's seismic adequacy have been addnssed.

3"N'Evaluated by- IMhf- N d#ik A - Date:-

3 " D ' N3M % Da*-Enluated by-

.
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Page C-4 cf 7 -. .
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:

WALKDOWN DATA SHEET.

SHEET.__ OF__

system Mein f4eam NOaier 0 rains Equip. Class Pioint and Tubine Svstems '

une identifie: Main SieM m d ra.ia b dondu ser-
commenwoutiiers t e m rned * i- There_ are ca.se s u> h e r e_

s pan s , -ho rthe. scans exceeded the Aus) 0 31,1

eu f k. ihere are 2 cases on isometrtc 2 M 22 - l b 2

where W e. spans o f ~ 14 '-(o e s '- C' exceed 4he B315

span e I'U o . This is classifled as a c.coh b le- as-isl

since +he oressure and /or +b errvrA.I stress are. ver t (.ouJ
* v

( rw t a.t e.) b o o sad is veM eA h th e. c.on d e4tse e ) .

Ohhg/2 : This p i p i n s,. i s yno s hi 50 p ea rie d k rad 5 '. Drain.
y .. vhw penha% 7 s, al coin r4 a s%c.% | Joini - sea 1%k t-)

Out(ter * i *. There u) D. S bn B B Cho f ht Ik 59B. Cine VI0ll".'06,
#

This needs 5'arther evadua f ro w . S e e. Ficorc 1 -Fo r

a d d | tiona| deh(ls 4 Pho/o 3-2.
,

co m m evd * 3 Th ere see mams inte v a.c.fion s bdueen
the_ sV b re e e spe and o4h e r P. S . rods. a s well-

a_s e -her vices o? 6;m'lar d i a m e'-e r . The se.2

are t wd s ed ' a c c e o ta.b h. -a s - t s s i n c. e. 4-h u
n.cn - d am a q inh

h r.ae i nier s_ cd i c n s .
v sv

'

a re.
v v v

To ns vne a. f'euJ as 4%lhws,

ro d s . $6 3-30) Sub ted oiot hits dud Suppor ~

@) ofher i o. e s h i4 su b le d o. i c e
s u ppo ri's rods.

2 '2 "o and f.1 % p%7,
. s . ..

('O 5 ub j e d 3 '':r e i p e. infer a efs w ith ipe3

(4) 5o bied 3"e .oise b ek.o hats 2 ssemblo o f a. Gum
.a g

-

6m aM W r e pipe. This is rw t a. co n c e r n sime As

accors d 1 La.rd v omt (sovrort) o n .5ubie s pipe.
''

f5) On r iser cc conbser s'o bj e d p .'pe inte r a.ctr w it i a.nm e,-
ripe of s i m i l3.r d ia.m e fer , r%/, s'-(



_ . . . _ . _ . . _ . _-

neymon v ..

March 17,1993 '
- i- .

Page C-5 of 7.0 .... , - .

.. . .

. WALKDOWN DATA SHEET -

.

SHEET _ OF __
.

System b ift NeaM Neder DrA1n5 Equip. Class Pitnne and Tubine Systems

une idemmy M ain steam drain 4e crn d e%er
cownems- The PicoRE- beloW Ts Ar o utlie r - 0I.

.
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WALKDOWN DATA SHEET
,-

SHEETj_OF$
g

- ,( (.Systeuh y\,- W l.' ~~~D
.

L.- i. W C_\M \ [W | ''. * O '4
*

' -

.. . ..

' ''
Equip. Class Pioine and Tubine Systems Line Identifier 2k3Ii-4, 6 EC-

;-.

~ lC f ' 2_ OBldg. 3f 1'( -

I:1oor El. -

P&ID No. A '?C "y Y N -:' [~[ Spec. No. 4 EEE.
Isometric No. I'''I ~'T T. $ X. T'f

~

5 '( 7 'C'2 ' ' ~ ' ~ < -e - --

)

/
PipciTubing O.D. 7 Wall Thickness

Material

Insulation Typemtickness bada

Picine System Boundarv

Description bN' J . 'l b %~%* Ec /o. TP. e

'b1 y.o c_ - 2 .\ h ; \ - F r f o '/ c E - p y , o A c E F m/-
t

C~

[ '"/ -; - f' ' _ _

.

- __

Functionalitv Reauirement die

1. Pressure BoundaryIntegrity hN N/A

Review Criteria - Pining and Tubing
8

1. No visible damage - .' N U N/A
2. No significant visible rust / corrosion deterioration .'? N U N/A
3. No potentially brittle connections (threaded joints, expansion joints, etc.) P N U N/A
4 Do the support spans appear to follow requirements (ANSI B31.1 for ]N U N/A [\j

piping, 6'-0* max. for tubing)
5. No unusual pipe or tubing attachments [N U N/A
6. No heavy valves, flanges etc. supported by small bore sent and/or drain pipes D N U N/A .

.

7. Does the piping con 6guration at building joints appear to have adequate T N U N/A> '

flexibility to accommodate setsmic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adstrsely hN U N/A

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially Y]. N U N/A

significant mostments

[Y'N
N 'U N/A10. No excessive sagging, crimping or damage to tubing

U N/A i
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach) [N U

'

9N U |Are the enteria met?
|
1

1
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WALKDOWN DATA SHEET

SHEET L OF _.

System b d NOV' IO Eqtup. Class Piring and Tubine Systems

Line Identifier

1'
Beview Criteria - Stmoorts Si ,,c

hU1. No setsmically vulnerable suppons dermis . _ Y N/A
O_ jne-wpnchinne_ brackets, etc. allowing piping to slide ofJr

'

'Tnction beam clamps without restraining straps
Short fixed end threaded rods

h.2. No visible rust / corrosion deterioration N U N/A
3. No unusual design N U N/A
4. No customized parts used in place of catalog parts, which appear inadequate 7,JY.) N U N/A
5. Free of support details which appear to have been inappropriately altered Y' U N/A

f6. No visible damage Y N U N/A J
7. No inappropriate support settings (bottomed spring hangers, etc.) '

N U N/A.

8. Do concrete anchors appear to be adequate i N U N/A
( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.) ~

9. Does the load path appear adequate TN U N/A
10. No additional concerns (If no, document comments on separate sheet and attach) 1;N

h3Are the above critena met? Y U

interaction Effects

equipment, structures, etc. - N/Ah''h
\1. Vulnerable pressure boundary appurtenances free from damaging impact by nearby Y N U

2. No collapse of overhead equipment, distribution systems, or masonry walls Y N U N/A
. ],j3. No other concerns U N/A

Is equipment free ofinteraction cfTects? 5; N U

Is the piping / tubing system seismically adeauate? @N U
,

Comments OF#'l/ O ! ^ f ; ^) i / ! ^ 'i 1/' / i 5 '/ -!

e .--:..

1

(D Q.. / ] t_ '/ O ?{- 5 ~~"? ~ 1'r .

~~~ /
e ., 2 7 ' , ( , , [g' .m\[Oc ~ , -,M e y, c-.e.

, -,

e- .;-. ,f p, , ,
,

l .t /\. .

|Akar7 ~T (*j% j d'.Pfn ' ejy, 'Y N i A~ ''! ' % -

..

?-)(sty *>

Ne Csunat O'

ReferencePhotos: Roll Frames /

All aspects of the equipment's seismic adeqt acy have been addressed.

~

/ 1<> 3-

Evaluated by-
.

e Date:t

Evaluated by- N1' / Ar- ', / Date: O'

.,
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WALKDOWN DATA SHEET

SHEET _L OF_l_
e

System bIAA P&ID No._// ~8 /Od d2

Valve. ID No. f Al //- FCOS A - 60 M . -84#4 Equip. Class Active Vahts

Valve Description FPES< . 0oerFc4 V4 / Isometric No. // c2 //3 f

Valve Location: Bldg. 7v/F13/W' 3cv5 Floor El. NB Room Row / Col 5744 (Fm f

Manufacturer. Model, Etc.

Drawing No.

Functionality Recuirement

1. Valve state change required hN U

Review Criteria

1. Does valve operator meet pipe centerline dimension restriction N U N/A
2. Do valve power and control utilities have adequate slack N U N/A
3. Valve operator is not supported independently of pipe N U N/A
Are the criteria met? N U

.

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment or structures N U N/A
2. No collapse of overhead equipment, distribution systems, or masonry walls N- U N/A
3. Are any reqmred electrical controls free of water spray interactions N U N/A '

4. No other concerns N N/A

Is equipment free ofinteraction effects? @N U

Is equipment seismically adequate? hN U

Comments

Reference Photos: Roll Frames

All aspects of the equipment's seismic adequan have been addressed.

Evaluatedby 0 Yb YA Date: 2 /24/93
V / /

SAtttd b l (\
,1

h W- Date: 3/2N /T3Evaluated by:

0 ec 1

se i



AcVis2On U A
March 17,1993 L

i "

Paga C-6 of 12
,..

,

WALKDOWN DATA SHEET

SHEET _L OF.2

6 7//f A -8/S8d#P&ID No.System

Valve. ID No. ')/)/l- FOOB B #009/3 FC44 6 Equip. Class Active Valus
j

Valve Description 9# F5 3, O AW(> L MA V lsometric No. //* c?/ /3 9 -
5 jai

,

Valve Location: Bldg. n/R 8 /M Floor El. //B Room. Row / Col (F' - 3

Manufacturer, Model, Etc.

Drawing No.

Functionality Recuirement

1. Valve state change required hN U

Review Criteria

1. Does valve operator meet pipe centerline dimension restriction N U N/A
2. Do valve power and control utilities have adequate slack N U N/A
3. Valve operator is not supported independently of pipe N U N/A
Are the criteria met? N U

interaction Effects :
rp ue.

CN U N/A * /1. Vulnerable valve components free from impact by nearby equipment or structures Y ,

2. No collapse of overhead equipment, distribution s>wms, or masonry n211s N U N/A
3. Are any required electrical controls free of unter spray interactions N U N/A
4. No other concerns N N/A

hUIs equipment free ofinteraction effects? Y

Is equipment seismically adequate? Y N @
Comments

I

ReferencePhotos: Roll Frames

All aspects of the equipment's seismic adequacy have been addressed.

e Date: 3 /[p 4 / dEvaluatedby #d[d
Evaluated by: btow? . ! OL%W7 - Date: /2 V / 93 |

g i

!!F |
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WALKDOWN DATA SHEET

SHEET d OF E
i-

System 3M2
Valve. ID No. #4'//- F009 3 /~S99 B /c2 / # 6 Equip. Class Active V6es

commenmaaien am,a */ 6 o o sr?s r x no e,- ,,, iv -u .aur
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Page C-12 of12.a ^

,- .- WALKDOWN DATA SHEET

SHEET /_ OF 4_ -

jus 7ttum CU I

Equipment ID No. Equip. Class ?IA C K

Equipment Description /A/f ''~dUM ch7~ WALK f C2 S[/1(d / U S 7 0 0 M 6 A./ f 3

~7'c/R G e />6' (TCr-T21/1f2oorEL .//[ Room, Row / ColEquipment Locatiou: Bldg.

w,,,,r ,,,,,,,, wu, Etc. P5 ini3 , F= T 5i.c, e r 319, Pr 32.9 hte
Drawing No. _.

.
i

Functionality Psautrement

1. Function Required (Specify) Y U

Review Crite'da

1. Is component of good seismic design for function above hN U N/A

(SPecFy)

Are the criteria met? @N U N/A

Anchorare

1. Does strength appear adequate N h N/A
2. Does suffness appear adequate N U N/A
3. No aber concerns Y N N/A
4. Prepare and attach a sketch Y N M6 * N

k*fAre anchorages adequate based on judgement Y N

Interaction Effects

1. Vulnerable components free from damaging impact by neat. y hN U N/A
equipment, eucrgs, etc.

(Y) @N
2. No collapse of overhead equipment, distribution symms, or mammy walls % U N/A
3. No other rmmns

Is equipment free ofinteraction effecss? YhU
comments ()orutX /: Ca C i4a c htx. Boc T /.s Mi.s r/oc . ifd

t

E444 aim?~/Od /~T $4 QuIR c'D. Sgg .Scgrcif f Ab7D 5 Y|1$ I5'
"

'

".'r 7, o e * /? - I)a 4L d" 5. ' l9- . . - 'e~ --

y Reference Photos: Roll Frames
~

t

All aspects of the equipment's cestme adequacy have been addressed.

Evaluated by: h d. Date: . MBIN 3

h $ d n r1 0 - |111Mb Date: /25/93Evaluated y

/ B9
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.- WALKDOWN DATA SHEET*
.

SHEET.f_ OF d
feis i~

Equipment ID No. Equip. Class 6x c//rWc:' d 4.-

EquipmentDescription 5ren e, Jer- A,a 6 yec.rTst

Equipment Location: Bldg. 7df 8 ) d6 Floor EL //,0 ' Room, Row / Col 574 6

Manurerer, Model, Etc.

Drawing No.

Functionality Recuirement

hU1. Function Reqmred(Specify) Y

Review Criteris

1. Is component of good seismic design for function alxnt hN U N/A

(8PCC1fy)

Are the criteria met? hN U N/A

Anchorace

1. Does strength appear adequate Y N @ N/A
2. Does snfree appear adequate N U N/A
3. No other concerns N . N/A
4 Prepare and attach a sketch N Sc c'

*a k CTL et,.

Are anchorages adequate based onjudgement Y N h ,j

Interaqtion Effects

1. Vulnerable components free from damaging impact by nearby N U N/A
equipment, strocatres, etc. peroe

2. No collapse of overhead equi,m distribution systems, or masonry wa!!s @U N/A f.,
3. No other concerns N

hUis equipment free ofinteraction effects? Y

Co-. sw Pero' 1 -c na u 4 -9

Reference Photos: Roll Frames

All aspects of the equipment's seismic adequacy have been addressed.

Evaluatedby SAM [-Mec1 Date: 3/Go 9I
Evaluated by- amuA w Date: 3 /2 5 / G {

0
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* *

WALKDOWN DATA SHEET. .

SHEET [ OF.,,,,,

System Oht) WW $ N O

Equip. Class Pioine and Tubine Syste.m1 Line Identifier 21/- 3 7'l'I 2'>1'- " '3'

2 n . ;* I - 2 1.) '' ) 13 S i "

Bldg. ~ C ' I 3 0 '' D ' d D '' Floor El. ( O O 65 M *E'4''5f

P&ID No. ' W ' E ' 'M Spec. No.b

Isometric No.Tt2 I ~ f 10, ' I I2. 4 I T ' " . I % W 2 0r

2 / > 2. 2. - F / T / 2. i , / 6 / , / 6 2- Tv/k/-c s. or A 'l -TA >5

Pipe / Tubing O.D. E g i, - < . , . . , , , g Wall Thiaha"O' , i- , ,

Material

Insulation Type /Thich* 75

Pinine System Loundary

Description -VCD^ ' k h J De*T & '' t/r Vh 'M S #O I '' M2E'

IV < -" ) GbM GW u p s. ' ' ~~D ". '3 fpJc ~P/-m cr) , /%4 SrtP>v4.

DP Ru ~D % > 2 >xt R. N (OGSeIcl s

Functionality Recuirement

1. Pressure BoimdmyIntegrity (Y N N/A

Review Critetia - Pining and Tubing

1. No visible damage dN U N/A
2. No significant visible rust / corrosion deterioration yN U N/A
3. No prvantinny brittle connections (threadedjoints, expansion joints, etc.) 1 N U N/A
4. Do the support spans appear to follow reqmremmt< (ANSI B31.1 for @N U N/A

piping, 6'-0" max. for tubing)
5. No unusual pipe or tubing =~hmante y N- U N/A
6. No heavy valves, flanges esc. wwd by small bore veut and/or drain pipes yN U N/A
7. Does the piping configuration at building joints appear to have adequate @N U N/A

ficxibility to = = '=ta er=e inthuw! differennal movement
8. No fittings (bellows, flexible hneer, etc.) which can be adversely @N U N/A

affected by criemic induced differennal movements
9. No stiff branch piping attached to the main line with pr* anti =Hy hN U N/A

significant movemente
10. No excessive sagging, crimping or <tamage to tubing

,

N U N/A'

11. No large eccentric macce= jN U N/A
12. No other concerns (if no, commmt on separate sheets and attach) 'Y N U

Are the criteria met? N U

W
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Page C-3 of12
t

WALKDOWN DATA SHEET

SHEET _LOF _

System M I M S MP ^ ) Equip. Class Pioinc and Tubine S gg_

Line Identifier 2 3 -; t 2 r) a

Review Criteria Sutens

1. No seismically winerable suppons details: h) N U N/A
'

One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraming straps
Shon fixed end threaded rods ._

2. No visible rust / corrosion detenoration 'LJN U N/A
3. No unusual design Y)N U N/A
4 No customized pans used in place of catalog pans, which appear inadequate WN U N/A
5. Free of suppon details which appear to have been inappropriately altered MN U N/A
6. No visible damage LN U N/A
7. No inappropriate support settings (bottomed spring hangers, etc.) J/ N U N/A
8. Do concrete anchors appear to be adequate JJ N U N/A

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate 1,- N U N/A
10. No additional concerns (If no, document comments on sepasste sheet and attach) @N
Are the above criteria met? hN U

Interaction Effects

Vmtaerable pressure boundary appunenances free from damaging impact by nearby .kN U N/A O T !!2,.1. i

eqmpment, sim.iw4 etc.
2. No cadapse of overhead equipment, distribution systems, or masonry walls N U N/A ,

N U N/A !'

3. No other concerns e

Is equipament free ofinteraction effects? hN U

Is the piping / tubing system setsmically adequate? hN U

Comments M$ 1 M G DfM AfPc// 7D M Sc75At i LL y' > S C -Jt -
L. %E1; Mf'' IA)C2.L [C57PP rM d'T.J L t - L k n.- e n _ Su/'ftx2 % s r.)z

E L- r2J +JS ,

Reference Photos: Roll Frames

All aspects of the equipment's seismic adequacy have been addressed.

C'S bEvaluated by:, Y / Date:m

3 ~'' N OEvaluated by: .A A lik Date:
.

. . ,
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WALKDOWN DATA SHEET

SHEET. EOF _

System /d b I M b b' Equip. Class Picine and Tubine Systems

Line Identifier 232I 2 Db

Comments / Outliers

~ m/J M c rJ r I VAUIC WJr)L t ~S DeJ 2-E~ S 2 = 3 C D -?'
'

p-f r- -J Dt2.or i p i r / rc (2 * 90- G o t'/et2r .5 r2 v r-
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WALKDOWN DATA SHEET

SHEET __ OF__

- 16 OC oSystem A'$ MN _ P&ID No.

Valve. ID No. N 1 I -- b 1/ Equip. Class Active Vahts

Valve Description kAT OI ~ MO Isometric No. 2 8 2 / "'~7

U N 'SValveIacation: Bldg. OO 9EN WF Hmr E ( r5o Rmm. Row / Col

M=*+rer. Model, Etc.

Drawing No.

Eupctionality Recuirement

1. Valve state change reqmred l@O N U

Review Criteria
m

1. Does valve operator meet pipe centerline dimension restriction Y yU N/A

2. Do valve power and control utilities have adequate slack &N U N/A

3. Valve operator is not supported independently of pipe ,Yf N U N/A

Are the criteria met? Y yU

IDteraction Effects

Y)h UY N/A1. Vulnerable valve components free from impact by nearby equipment or structures
N U N/A-2. No collapse of overhead equipment, distnhttion systems, or masonry walls

3. Are any reqmred electrical controls free of water spray interactions TN U N/A

[N N/A4. No other concerns

'[ UIs equipment free ofinteraction efects? Y

Is equipment usamWHy adequate? Y N h
Lil Ls;' I$ GMI3-CD Afh>)x uW = /8 b~ - 2 OC U ? IOY

,01 O \/ TDf 7c P1 fr -t i s 5 y isic ue,; > goo 4

[ALdC i5 C LC SC 7D 3*G ~7~ 5 (a v m d (c E7t>% /c g-

n ruec-s m is ye on. s w m ra zs-5.

Reference Photos: Roll Frames

All aspects of the equi ent's seismic adequacy have been addressed.

Evaluated by t_ W Date: 3-7Y-i3

bbEvaluated by: 1/ Date:

|
"
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WALKDOWN DATA SHEET

SHEET ___ OF _

M - 2s cc c,AMia S727ew1 pm go.System

Valve. ID No. '2 6 2./ - Fo 26 A , /3, C, C) Equip. Class Active Vahrs

/M C, TSOLA'T7od (/At VF Isometric No.Valve Description

Valve Location: Bldg. k8 SM 6M e ~ Floor El. / 30 #r Room, Row / Col 6-#8M/~/ 2/

Manufacturer, Model, Etc. A f/Vi

Drawing No.

Functionality Recuirement

1. Valve state change regmred N U

Review C[ilII!A

1. Does valve opemtor meet pipe centerline dimension restriction N U N/A

2. Do valve power and control utilities have adequate slack Y N U

3. Valve operator is not supported independently of pipe N U N/A

Are the criteria met? Y N [
Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment or structures bN U N/A

2. No collapse of overhead equipment, distntution systems, or masonry stils N U N/A

3. Are any stqmred electrical controls free of water spray interactions N U N/A

4. No other concerns N N/A

is equipment free of Interaction effects? @N U

Nh1s equipment seismically adequate? Y

Comments N$Zl| f%/S/CA1 D'MCWf&.6 At E~ OvTT/OE~#

71k'~ S ACL'*?UIr.h (A 11EWI/% . TIE VAlt|C~ lS S~#frr/

kC'l-tWC~b /%ID RL)ht 4 L W LQI11+ 77tz~ /}/) pri ) T Q Ms1

4 '/(7271/) .
/

ReferencePhotos: Roll Frames

All aspects of the equipment's sessmic adequacy have been addressed.

,
7' 2 k- 9 3Evaluated by- (

- X Date:

# A1//M 3-7.M' 3 'hDate:Evaluated by: pH

1
i

-
.
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HATCH MAIN STEAM DRAIN LINE

1.0 Purpose

This assessment is to demonstrate that the Main Steam Drain Line design provides

adequate margins when subject to weight and seismic load to provide a reasonable
assurance that position retention of the line will be maintained. This margins assessment in
conjunction with the design basis review and field verification performed in accordance
with Reference I has provided assurance that:

Adequate commercial codes, standards, and practices have been employed..

Lines are free of known seismic hazards and supports will behave in a ductile.

manner
Support components and anchorages have adequate seismic margins.

These steps provide adequate assurance that Hatch designs will perform in a manner
similar to piping and supports which have observed good seismic performance in past
strong ground rnotion earthquakes.

2.0 Methodology

The methodology utilized to demonstrate the margins inherent in the piping support
designs is the Conservative Deterministic Failure Margin (CDFM) Seismic Margins. This ,

methodology is a deterministic approach to margins assessment and utilizes the following

procedure:

The Earthquake Response Spectrum is Conservatively Defined as 84% Non-.

Exceedance

The Estimated Structural and Piping Response is Median Centered.

The Component Support Capacity is Conservatively Estimated. ,

This combination of conservatively defined seismic demand, median centered response to
the seismic demand and conservative estimate of capacity is considered to result in a High
Confidence of a Low Probability of Failure (HCLPF) which provides the reasonable .

assurance of performance desired.

- _ . .
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3.0 Piping System Response Estimation

The system response estimatio;i is a median centered best estimate of the appropriate
loadings:

Component Standard

_
Supports Designed by

Loading Combi aliQn L.oad RatingD

Operating Mechanical Loads + Dead weight + Seismic

TL x 0.7_Su
Su'

Where:
TL = Support test load equal to or less than load under which
support fails to perform its intended function .

Su = Material uhimate strength at temperature
S * = Material ultimate strength at test temperatureu

Operating mechanical loads for this system are thermal expansion loads. Piping systems
designed utilizing rod support typically do not impose constrai:rits on thermal expansion
and no thermal loads are identified in the support designs. Design dead weight support
loads are consistent with tributary area weight procedures.

The seismic response of the line is median centered and utilizes a factored load coefficient
methodology to determine seismic loads. . The load coefficient utilized is a factor of one(1)
times the peak vertical spectral response acceleration.

4.0 Seismic Demand

Seismic demand is estimated based on scaling of the Hatch median centered margins
earthquake response of the Control Building to the Turbine Building performed by
Southern Companies engineering staff. The resulting estimated maximum vertical floor
spectral response for the 0.15g Design Basis Level ground motion is 0.75g at 5%
damping (See Attachment).

Dead Weight

Estimate pipe support weight on the most critical hanger. From the seismic verification
walkdown screening of piping attributes, spans of 14' 6" to 15'6" for the 3 inch diameter
Main Steam Drain Line was identified on isometric 2N22-162 (See Attachment). This
span exceeds the 12' B31.1 suggested span for water systems. The support dead weight is
estimated as follows:
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3 inch $ Schedule 160 pipe Pipe 14.30 #/ft
Water 2.34 #/R
Insulation 4.75 #/ft (21/2 " C.S.est.) ,

'

Total 21.39 #/ft

Assuming a maximum span on the line of 15'6" and that the line is full of water (this is
believed to be conservative, as the condenser is open to atmosphere and would not be

full), the dead load is:

r
Dead Load = 21.39 #/ft x 15.5 A = 332 #

The design Load on the support from Hanger Drawing HD 138 is 323 # Use

Support Load = (110.75g) x 323 # = 565 # Use

5.0 Pipe Support Component Capacities

The supplemental field verification determined that all the supports are considered to have
good seismic performance. The system is predominantly supported utilizing dead load
rods. These designs are constructed from standard support catalogue items and typically
consist of clamps, threaded rod, weldless eye nuts, turnbuckles, clevis and .dedlug
attachments to either concrete or to steel structures. A typical pipe supp load path is

shown in Figure 1. This type of support is designed to resist vertical load in tension and
the design capacities are provided by manufacturers load capacity ratings.

Load Capacity ratings for component standard supports are typically based on test and
utilize a factor of safety of 5 in accordance with MSSP-58. The load on which the load

'

capacity data (LCD) is based is therefore a factor of five higher than the catalog load
rating. The margins capacities for the component standard support items are taken as the "

LCD rating x 5 x 0.7.
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Figure 1

Component Standard Support items

liem Load Rating

. .

1. Concrete Attachment with Use EPRI NP-5228 Bolt
HCapacity

Lug and Clevis 1/2" Phillips Wedge 4 Ksl Conc.
P = 6,870 lbs/bottc_._.

C
ig

2. Threaded Rod - Catalog Rating = 1130 lbs
C = TL x 0.7 = 1130 # x 5 x .7
C= 3955-

,

/~\
"CT

3. Steel Tumbuckle Catalog Rating = 1130 lbs
C = TL x 0.7 = 1130 # x 5 x .7

C C= 3955

V
e

4. Steel Weldless Eye Nut [] Catalog Rating = 1130 lbs *

C = TL x 0.7 = 1130 # x 5 x .7; ; ; '

C= 3955(

m
5. Steel Double Bolt : Catalog Rating = 1500 lbs

Pipe Clamp /s C = TL x 0.7 = 1500 # x 5 x .7
C= 5250
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6.0 Evaluate Capacity vs Demand Ratios for Support items .

-;.

Items 2,3 and 4 have capacities C = 3,955 # Grass Demand is 565 # C/D = 7.0

Item 5 has a capacity of 5,250 # Gross Demand is 565 # C/D = 9.3 |
'

Item 1 Evaluation of bolted anchorages to concrete follow the procedures established in
the Margins Methodology report EPRI NP-6041. Concrete anchor bolts are evaluated - g

'

using data from the EPRI NP-5228.' -

.,

i

Pc = 2 bolts x 6,8701 #/ bolt x 0.82 / 4.03 = 2,748 .;

Gross Demand is 565 # C/D = 4.9 Controls - j
t

'

7.0 Calculate High Confidence Low Probability of Failure (HCLPF)

HCLPF = a i

where: ( 1 + 0.75 a / 0.15g) x 323# = 2,748 # |
t

UCLPF >1.5g
!

8.0 Summary and Conclusions'

,

+

The HCLPF value calculated for a typical pipe support component and anchorage is 15 g ,

or 10 times the Hatch DBE. Typical values for the system would be greater than this 1
value. Based on this seismic margins evaluation we conclude that the systems designs- ,

;
have adequate margin to insure position retention. Funhermore, based on the .
supplemental field alkdown inspection, the piping systems and their supports are similarw
to piping system and support designs which have experienced strong ground motion and !

demonstrated good seismic performance.

!

,

'i
.

.!

!
|
i

|

1 Bolt capacity for Expansion Anchors -Table 2.6 from EPRI NP 5228 4

1 Reduction factor for closely spaced bolts - Figure 2.13 from EPRI NP 5228 {
3 Safety Factor for bolts from Table O 2 of EPRI NP 6041 .

t

|

1

i

1
I

- _.. __ . _ . _ . _ . .
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i

Factored Factored
,

Elevation Direction Frec. of Posk Factor . Acceleration . Displacement - .:
(Ft.) (Hz) (Gs) (in) '|

NS 2.05 0.81 0.67 1.56 3
112 EW 2.M 0.54 0.46 1.49 '

Vert. 2.20 0.57 -0.38 -0.76 ,!

NS 2.25 0.61 0.57- 1.10 !
130 Ew 2. /0 0.50 0.47 1.35

~

i

Vert. - 2.30 0.53 0.35 0.66 i

NS 1.80 0.50 0.51 1.55- |

142 EW 2.75 0.50 0.50 1.38- '

, Vert. 2.25 0.53 0.66 0.66 '

NS 1.80 0.60 0.58 - 1.76 :i
164 EW 2.70 0.54 0.68 1.46 _. ;

vert. 2.35- 0.66- 0.75 0.75 .

Table 1: Factored Maximum accobretion and displacement values.
,

for Frequencies Above the Peak of the SME Response Spectrum '

(note: factors may be used for all SME response spectra amplitudes)

i

h

1

,

I

i
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SHEET __ OF _

System IvfC n 5le.avn 4eder I) Ob i0 5 Equip. Class Pinine and Tubine Systems
)

Line Identifier NIbin SY6?L M d(A(n b C 0 h d CM SfT

Review Criteria - Sunoorts

1. Fo seismically vulnerable supports details: @N U N/A ;

One-way danchions, brackets, etc. allowing piping to slide off i

Friction beam clamps without restraining straps
Short fixed end threaded rods

N. U N/A '

2. No visible rust / corrosion deterioration
N U N/A |3. No unusual design

i

4. No customized parts used in place of catalog pans, which appear inadequate N U N/A

i Free of support details which appear to have been inappropriately altered N U N/A
,

N U N/A 1

6. No visible damage
N U N/A

7. No inappropriate support settings (bottomed spring hangers, etc.)
Y N @ N/A8. Do concrete anchors appear to be adequate

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.) -( s ee, oot |;er # f )
9. Does the load path appear adequate QN U N/A
10. No additional concerns (If no, document comments on separate sheet and attach) (Y) N

Are the above criteria met? (. 9 enc)(ng on d 8) Y N @
Interaction Effects

Vulnerable pressure boundary appurtenances free from damaging impact by nearby @ NU N/A I
1.

equipment, structures, etc. ( 5e e. 0.0 m.m e4 * 3 )
2. No collapse of overhead equipment, distribution systems, or masonry walls N U N/A

N U N/A3. No other concerns

Is equipment free ofinteraction effects? @N U

is the piping / tubing system seismically adequate? @N U
,

Comments Al( in3 er eed tows are M n dwma 4 i n a 4enes.~
1g ViO

Reference Photos: Roll Frames
1

All aspects of the equipment's seismic adequacy have been addressed.

3-fO ' N
Evaluated by: UF1hh ) A41/k :> - Date: i,

3 " 26 '' NN M % Date:Evaluated by:
:

;

|
- -- ._. . - - _ _ -



. . . . . . . . . . .

March 17,1993
-v ' s-

Attaphment.to EQE Calculation Page C-2 of 7
WALKDOWN DATA SHEET
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System Mdh Steam

Equip. Class Pirine and Tubine Systems Line Identifier M 8in $ie 3 VW d y ai n

% Lon b eA Se Y~

Bldg. Ior b ine Eo|ldina Moor E1. M3 130'- 0 i 1d 0"
i ,g

PEID No. H '? 10 31 ( H-0; H 2c oc o(en) Spec. No. 2 W2.4- E E E

Isomemc No. 2.k)'2 2-1 b7 j '2. W ?.7.- i b 3 7. M '2.1- I b 4 ; '2 4E2-I65
,

* 34 3'3 " f\0 mind WallThicknessPipe / Tubing O.D.

Matenal A 10 G Gr B. 5ML5

Insulation Typerrhichm Ons u lah[)

Pieine System Boundmv
,

Desenption 3d Oice kro rn a Ca n d e n s e r co n ne dio n ** 51 fe

R B '2 c e nd ra.N o n ( ra n n i n t fo M O - FO /2.il which 's lo ca.kd '

4

149 t ob". Su b ie ci
. v

!a.t ton. une RA 3'-6" u. of Tis e et
'

Pips is mosW s o ff o "+s b h rods,
Functionality Recuirement I

hN N/A'
1. Pressure Boundary Integrity

Review Criteria - Piring and Tubing

$N U N/A
1. No visible damage
2. No significant visible rust / corrosion deterioration @N U N/A

N U N/A >

3. No pn'e="y brittle connections (threaded joints, expansion joints, etc.)
Y N U N/A

4 Do the support spans appear in follow ighuis (ANSI B31.1 for
piping, F 0* max. for tubing) --w= *5 e. e. C.o rn rn f.nt * I . @ N U N/A

5. No unusual pipe or tubing ~ hts
6. No heavy valves, flanges etc. wyycilia" by small bore vent and/or drain pipes @ R)

N U -N/A
Y ( U N/A

"l. Does the piping configuration at buildingjoints appear to have adequale
flexibility to e - = h seismic induced differential movement (See. Ct,mmsat 2)

8. No fittings (bellows, flexible hoses, etc.) which can be adwrsely @-N U N/A

afrected by seismic induczd difTerential movements

9. No stiff branch piping attached to the main line with pormnaIfy @N U N/A

signi6can! M - fE @ N U N/A10. No excessrve sagging, enmping or damage to tubing
N U N/A

11. No large eccentric matw N U12. No other concerns (if no, comment on separate sheets and attr-h)

hUY
Are the criteria met?
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SHEET ___ OF _._.

hlc=in Heam Neader Drain 5 Equip. Class Pirine and Tubine Svstemssystem

Line Identifier Main siea vvs dra.s'w h e o nden s ey-

Comments / Outliers C o m meet * 1 *. Thert 3 Y e. e a.se S uJ h 4 r e.

+h e. soans exceeded he Aust 0% 1 Sr>ans, be

exa#[19. N ye are 2 c a. s e s on isomefr-tc 2 M 'Z2 - I b 2.

') u> h e r e h sy ns o f ~ 14 '- fo e is'G" exceed Me B3M
f 10 0 This is cia.ssi fied as s c.cf rah b le- a s- issun o

since he press ure swd /or nerma.I stress are. ver4 (ouf
o. .

( n.o Y wt tibo o sad is vewkeM h Yh f_ C,on d ense r ) .

Cemmut 2: This pi p i ru is ynostLi s'o p p e r f e d k t O d 5 '. N oi m#

0 U''

[olm. 1"/Y J.D_ S N UC N % f . Otn.| ~See ||<&h"$-)hw (4?M 0 f T8, Q l

'

7 Du h er 'ii There w a.s an a r. c b r bro it s e a.c tre victs/m

This needs Arther evalua f ro w , S e e. ricorE'l r

a d d | + ions \ de ka.i \ s i l'hdo 3 -2 .
inte v a.dion s bebemCo m m wd * 3 : There see m

the. sv 6 te c- me snJ ohr P, s . rods a s weH

as ot-her vices o? s i m ' 12 e di a m e-e y . ma
( (d e ed ' a c c e p h.b h. -a s - rs srnc<. Suare
v v u

art n.ovs d a m a g in h r.a e i nier s ed i o n s -
u o a

To ns tne a. f'eVJ BS b lh W S ',

OI Sub ted eine hits duM 50FD0r" FO d 5 , P!N 3'3

0-) Cher i n. e s bif subieN cioe s u ppo ri's reds.
pg.s g.. a a .>

(O S ub ' e d 3 ''cr o i rs t ir4 era cts w in '2 '2"o uJ f.19 pipe 3

(4) S o b ie d '3''e bt e hoeb his a ssemble c E a. D u i-
ga <-

GrnaA W re pipe . This is n.c t a co n c e rn sinc e +8cs

sceors d a_ loa.rd r eind ( s ovyorfI o n avbi e d gife'

cordmser c'obj+e ct p rpe,' Interxd7w ilt a.no n er(5) On ri:,er @
s i mil >r dia me er - (% /v ;-Li Pe 04i
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3ystem M"A in $keaM Nc'iker D r M vs C ' Equip. Class Pining and Tubine Systems

Linc identifier N 3In Ske3AN1 (2Lin - :Mn d 6M SEF
Comments The hiGORE b6 M ts t- O of f ie / ~ Mb'

-

5 o b * e,d- pip,e syfod.J.other P,5, g 7
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ob h 3'"
Ii ,

,
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Table 2.6

MEAN STRENGTHS OF EXPANSION ANCHOR BOLTS
AS A FUNCTION OF CONCRETE STRENGTH

Bolt Dia Pullout P Mean Anchor Strength (kips)
D (in) Shear V f; (ksi) *

L.E IL.1 1.2 .L.1 i||.L.D
3/8 P 2.20 2.74_ 3.29 3.84 4.39

V 3.61 3.83 4.04 4.25 4.25

1/2 P 3.44 4.29 5.15 6.01 6.87
V 6.07 6.43 6.78 7.14 7.14

5/8 P 4.76 5.94 7.13. 8.32 -9.51
V 9.66 10.23 10.80 11.37 11.37

3/4 P 7.04 8.79 10.55 12 31 14.07
V 13.98 14.81 15.63 16.45 16.45

7/8 P 9.14 11.43 13.71 16.00 18.28
V 19.64 20.80 21.95 23.11 23.11

,

.

1 P 10.43 13.03 15.64 18.24 20.85
V 24.29 25.72 27.15 28.58 2&s58

,

__ _ _ _ _ _ _ _ _ _ _
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Table 0-2

RECOMMENDED EXPANSION BOLT SAFETY FACTORS TO BE USED IN CDFM EVALUATION

-

Shear: F, - 2.0

Tension:

F.

Concrete Condition Sinole Bolt Two or More Bolts

No Cracks 2.4 2.4

Hairline Crack Unlikely 3.0 2.8

Hairline Crack Likely 3.6 3.2
Small Crack Unlikely

Small Crack Likely 4.0 3.6
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Figure 2.13 Recommended Tension Reduction for closely spaced
Bolts (From Reference 20)
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