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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 MSTV's.
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. RESPONSIBILITIES

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 prior to performing the walkdown
Thus will be documented on training verification forms in sluded as Attachment A to this
procedure

The project manager shall be responsible for organizing ard 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. The 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 industrial process and power
plants. They shall also understand conduct of nuclear 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.
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4. METHODOLOGY

Very few components of nuciear 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 an upgrade in seismic classification. By
reviewing the performance of facilities that contain equipment similar to that found in
nuclear plants, conclusions can be drawn zbout the performance of nuclear plant
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
detail in 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  Seismuc 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-
field 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 review 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.

Hatch J/ored
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* Review the area around the components for potential interaction
hazards and sources of impact.

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.

Thus 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 appropnate.

Mater 2/ore
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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 earthquakes, even though they were typically designed for deadweight and
operating loads only, with little or no consideration for seismic loads (Reference 3)
Earthquake expenence data base methods provide the basis for review of the main steam
piping and equipment.

Application of earthquake experience data for evaluation of piping and equipment must
demonstrate: (1) data base representation, and (2) components must be free of known
seismuc vulnerabilities  Earthquake experience has identified conditions that have resulted
in failure of piping 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 Vuinerabilities

Note that piping collapse due to inertia loading has not beer demonstrated as a cauve of
failure. Inertia fajlures of pining are not credible as long as standard industrial or oetter
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.

$ 11 Data Base R .on of Pigi

Earthquake experience data base representation of the piping and tubing systems, requires

demonstration of the following design and installation attributes -

(1) Piping and tubing installations are in conformance with industry-standard practices
(e.g.. ANSIB31.1 spans for piping, standard industrial supports for piping and
tubing).

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

The expenence data base includes several 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 end equipment, differential movement between supports
in adjacent buildings, and excessive movements imposed on branch lines by flexible
headers.

nateh o

innl
()



it L

March 17, 1993
Page 10 of 23

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 building joints and between buiidings should have
adequate flexibility 1o accommodate seismically-induced differential bu'.ding
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 ngid connections at both structures.

*  Piping attached to unanchored or poorly anchored equipment should be
considered an outlier. Stiff piping attached to flexible equipment should be
evaluated to verify that the piping will .ot act as an equipment anchorage .

«  Conditions where stiffly 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 perforricd of the Turbine Building, Control Builling and Reactor Building
Response Spectra of Record 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 strucrure
as well as potential proximity impact conditions. Screening estimates of relative
dispiacements 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.

$ 13 Weak Piping Joi

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
vulnerabie to seismic loads than welded piping joints. The SRT should ciosely review
piping that is not weil supported and contains weak or brittle joints. Bolted flange
connections have performed well and are not considered to be weak or vuinerable to
seismic loads

Hatch 2/ore
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5 14 Piping Support Failure

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 muitiple

suppons fail  Supports 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

»  Shon threaded rods that are fixed against rotation (Figure 5-2). These are
vuinerable 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 stee! pipe supports have
not been observed in seismic events to be particularly vulncrable unless there are major
design or construction flaws in their attachment to the supporting structure.

2. 1.3 Actve Valves

Screening guidelines for valves which are required to function to establish pressure
boundanes are provided. Guidelines are included for air-operated diaphragm valves,
spring-operated pressure relief vaives and piston-operated valves of light-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

Sther o] Vulperabiliti

Piping and tubing may also be susceptible to seismic damage if the following conditions
exist
»  Piping with inadequztely supported expansion joints.

«  Piping with dead weight support spacing greatly in excess of ANSI/ ASME
B3] | 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 constructed of non-ductile materials such as cast iron or PVC



+ Non-standard firtings, such as mitered elbows or unreinforced branch
connections, or unusual attachments that could cause excessive localized
stresses

« Presence of severe corrosion

£.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 review

5 2.1 Expansion Anchor Bolts Inspection Guidslines

Visual review of expansion anchor bolts should conside: 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 itructural steel plate appears to be no
greater than the nominal bolt diameter nius 1/16 inch.

«  The concrete is sound with no sigruficant 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 protrude
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
Diametsi Projection |
3/8 172
12 5/8
5/8 78 |

3/4 1-1/2 |

1 1-122 E%

Mateh 2/vre
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Cast-in-place bolts shall be evaluated in the plant to ensure that proper installation has
been obtained Thus visual review shall include 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 boit diameter plus 1/16 inch.

«  The concrete is sound with no significant cracks in the vicinity of the anchor
bolt.

*  The gap berween the equipment base and the concrete surface is less than or
equal to 1/4 inch.

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

«  The distance berween the bolt and any free concrete surface is greater than
approximately 10 times the bolt diameter.

23 Wel

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

*  Check for weld bum-through on thin sections.
»  Limut 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.

Hatrcr
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5.3 Equipment Verification

The equipment which requires seismic verification 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 followmg 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 S

Review the equipment to establish representation in the earthquake experience
data base. This includes a check that equipment is typical of industrial 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 of items external to the equipment.

Assess the anchorage and presence of an adequate load path. Where judged
appropriate, prepare field 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 10 the type of equipment and location within
the plant. The extent of review and information gathering for active components, pressure
boundary components and equipment required for structural integrity shall be determined
based on the judgment and experience of the SRT.

“atltsT
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TABLE &1
NOMINAL SUGGESTED SPANS PER ANSI B31.1

Nominal Suggested
Maximum Span ().
Nominal Ourside Steam, Gas
Pipe Size Pipe L iameter Water or Air
~{in) i) Service —Service
i 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 10.78 21 26
12 12.75 23 30
16 16.00 27 35
20 20.00 30 39
24 2400 32 42
30 3000 33 =

Note: Does not apply where there are concentrated loads between
supports such as flanges, valves, etc.
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—_
vulnerable
joincs

_ vulnerable
joeincs

Figure 5-1.  Example seismic anchor movement hazards to
branch lines of large flexible header lines
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F ted Rotation
(Vulnerable)

Fixed Rotation /

(Vulnerable)

"Fixed-Free" Rod

Figure 5-2.  Deflected shapes of "fixed-fixed" and "fixed-free” rnd
hanger piping supports showing seismically vulnerable
locations.
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100
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80 ~ -—— Earthquake Experience . __. ... ..
Data Base
60 — - -
48~
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Earthquake Experience
Data Base
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Figure 5-3 Limits of experience data for air-operated diaphragm
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valves, spring-operated pressure relief valves and
piston-operated valves of light-weight construction .
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| Area OUTSIDE of gl »
100 Earthquake Experience gl
Data Base
80
750#
i See Note (1)
j
60 T i 400# A 1. , B
40 ‘ W T o=
i 200#
30-
iy Tl e 00#% | Area WITHIN Earthquaf
20 T P 1 Experience Data Base
|
O ' 1 ' . i i ) i '
(8] 2 4 6 8 10 12 14 16 18

Pipe Diameter (in)

(1) Approximate Maximum Operator Weights Given fer
Various Ranges of Pipe Diameter

Figure 5-4:

Guidelines for motor-operated valves and substantial
piston-operated valves.

innl
@n



50108-P-001
Rewvision 0
March 17, 1993
Page 20 of 23

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 ¢ immediate vicinity of the item being evaluated Evaluation of interaction
effects shall consider detrimenta! sffects on the capability of equipment and systems to
function, taking into account equipment attributes such as mass, size, support
configiration, 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 of intervening
structures and equipment which would preclude impact should be considered.

Damage from interaction in earthquakes results from unusual circumstances or from
genenic, 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

Halsh L7010
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7. REQUIRED DOCUMENTAION

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 ihe
experience and judgment of the SRT.

Conditiens which do not conform with the screening guidelines or which are judged by the
SRT te require further review shall be documented on Outlier Data Sheets from
Attachment C  Photographs may be taken for information only.

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 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).

Hatch Z/ore
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ENGINEERING
CONSULTANTS

TRAINING SESSIONS RECORDS

Description of Session Topic(s):

instructor:

DESIGNATED ATTENDEES

Print or TypaName initiat®

Signeture”’

bDeen answered to my satistaction.

"My signature/initials sttest 1o my presences during the prescribed training sassion snd genersi understand-
ing of the subject matter. As of now, any gquestions | might have had regarding seasion subject matier have

Page of

TR0 ey D

(il
(R



ATTACHMENT B

SEISMIC REVIEW TEAM MEMBER
QUALIFICATION SHEET

March 17, 1993
Page B-1 of 2

]

My



Marcn | 7,1993

Page B-2 of 2
Seismic Review Team Qualification Sheet
1.0 Name:
2.0 Company
30 Position:
40 Education:
50 Professional engineers registration:
6.0 Engneering discipline:
7.0  Areas of expertise
Experience Years Experience
7.1  Knowledge of failure modes
72  Knowledge of nuclear design STDs
& nuclear seismic design practice
7.3 Seismic capability evaluations
74  Knowledge of equipment
« Nuclear
- Heavy industrial process plants
- Fossil fuel power plants
75  Conduit/Cable tray evaluations
8§ 0 Training courses:
90 Other qualifications:
Signature Date
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WALKDOWN DATA SHEET
SHEET _ OF __
System
Equip Class _Piping and Tubing Svstems Line Identifier
Bldg. Floor I 1.
P&ID No. Spec. No.
Isometric No
Pipe/Tubing O.D. Wall Thickness
Material
Insulation Type/Thickness
Piping System Boundary
Descnption
E lity Recni
I.  Pressure Boundary Integnity Y N N/A
K Criteria - Pigi { Tubi
1. Nowisible damage Y N U NA
2. No significant visible rust/corrosion deterioration Y N U NA
3 No potentially brittle connectons (threaded joinis, CXpansion joinis, etc ) Y N U NA
4 Do the support spans appear to follow requirements (ANSI B31 | for Y N U NaA
piping, 6'<0" max for tubing)
5 No unusual pipe or tubing attachments Y N U NA
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes Y N U NA
7. Does the piping configuration at building joints appear to have adequate Y N U NaA
flexibility 10 accommodate seismic induced differential movement
§  No fitungs (beliows, flexibie hoses, etc. ) which can be adversely Y N U NA
affected by seasmuc induced differential movements
9 No stuff branch piping attached to the main line with potentially Y N U NA
significant movements
10, No excessive sagging, crimping or damage 1o tubing Y N U NA
11 No large eccentric masses Y N U NA
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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(@)



SULUB-F-0] -

Revision 0
. March 17, 1993
’ Page C-3 of 12
WALKDOWN DATA SHEET
SHEET __OF .

Svstem Equp Class Piping and Tubing Svstems
Line ldenufier
Review Cntena - Supponts
1 No seismucally vulnerable supports details Y N U NaA

One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restrainung straps

Short fixed end threaded rods
2 No visible rust/corrosion detenoration Y N U NA
3. No uftusual design Y N U NA
4 No custornized pans used in place of catalog parts, which appear inadequate Y N U NA
$ Free of suppon details which appear 1o have been inappropnately altered Y N U NA
6 Nowisible damage Y N U NA
7 No inappropriaie suppon setungs (bortomed spring hangers, e ) Y N U NA
8 Do councrete anchors appear 10 be adequate Y N U NA
( Bolt centerline distance t0: edges, adjacent bolts, abandoned hoies, etc )
9 Does the load path appear adequate Y N U NA
10 No additiona’ concerns (If no, document comuments on separate sheet and attach) T N
Are the above criteria met? Y N %
Interaction Effects
1 Vulnerable pressure boundary appurienances free from damaging impactbyneartty Y N U N/A
equipment, structures, etc.
2 No collapse of oveihead equipment, distribution systems, or masonry walls Y N U NA
3 No other concerns Y N U NA
Is equipment {7ee of interaction effects”? Y N U
Is the piping/tubing svstem seismucally adequate” . (e . i
Comments
Reference Photos: Roll ___ Frames

All aspecis of the equpment's seismuc adequacy have been addressed

Evaluated by Date

Evaluated tnv Date
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WALKDOWN DATA SHEET
SHEET __ OF _
o Equip. Class Piping and Tubing Svsiems
Line Idenufier
Comments/Outliers
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WALKDOWN DATA SHEET
SHEET __ OF __
23 Equip. Class Piping and Tubing Svstems.
Line Idenufier
Comments/Outliers
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WALKDOWN DATA SHEET
SHEET __ OF __

System P&ID No.

Valve. ID No Equp. Class __ Active Valves

Valve Description Isometnc No.

Valve Location: Bldg. Floor El.

Manufacturer, Model, Etc. __

Room, Row/Col

Drawing No.

Functionalify Requirement
1 Valve state change requred
Review Cnitena

1 Does vaive ope=itor meet pipe centerline dimension restriction
2. Do valve power and control utilities have adequate slack

3 Valve operator is not supported independently of pipe

Are the critena met?

Interaction Effects

vmmk»mmmwmmﬁumwwmbqummmm
Nowlhwdmhudqmmdmhmamumrywu

Are any required electncal controls free of water spray interactions

No other concerns

ooy b o

Is equipment free of interaction effects”
Is equipment sexsmically adequate”?

Comments

ol

I T R

AR A A

& X TEXELZ

caeea

= o8

N/A
N/A
N/A

N/A
N/A
N/A
N/A

Reference Photos: Roll ____ Frames

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

Evaluated by Date

Evaluated by Date.

inal

)

(

tin
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Page C-7 of 12
WALKDOWN DATA SHEET
SHEET _ OF __
Svstem
Valve. ID No. Equip. Class __Active Valves
Comments/Outliers

innl
On)
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Page C-8 of 12
WALKDOWN DATA SHEET
SHEET _ OF _

Pump. ID No. ‘ Equip Class ___ Pump
Pump Descniption
Pump Location: Bldg. Floor EL Room, Row/Col.
Eunctionality Requirement
1. Function. wured Y N U
Review Critena

1. Is pump of good seismic design for function above(driver/pump on common base, Y N U NA
shaft restraint, nozzie loadings, utility line slack etc )

2 No other concerns Y N

Are the criteria met? Y N U NA
Interaction Effects

1 Valnerable pump components free from impact by nearby equipmentorstructures Y N U NA
2 No collapse of overhead equipment. distnibution systems, or masonry walls Y N U NA
3. Are any requred electncal controls free of water spray interactions Y N U NA
4 No other concerns Y N U

Is equipment free of interaction effects? Y N U NA
Anchorage

1. Does strength appear adequate Y N U NA
2. No vibrauon isolators Y N U NA
3 Does load path appear adequate Y N U NA
4 No other concerns | §FE.

5 Prepare and antach a sketch. =

Are anchorages adequate based on judgement” Y N 0O
Comments

Reference Photos: Roll ____ Frames

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

Evaluated by Date:

Evaluated by Date

)

i

lninl
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Page C-9 of 12

WALKDOWN DATA SHEET
SHEET _ OF ___

Support/Anchorage Sketch
Equip. ID No. Equip. Class
Equipment Description
Equipment Location: Bldg. Floor El. Room, Row/Col.
Sketch By: Date:
Venfied By Date:

o



Page C-100f 12
WALKDOWN DATA SHEET
SHEET _ OF __
Vessel ID Ne. Equip. Class _ Honzontal Vessels
Vesse! Description
Vessel Location: Bldg. Floor EL _____ Room Row/Col ____

Manufact wer, Model, Etc

Drawing No.
Functionalinv Requirement

1. Pressure Boundary Integnity Y N U
w ';. " >

1. lIs vessel of good seismic design for function above (Vessel to support connections, Y N U NA
support system desigr, differential story support etc.)

2. No other vessel conce. us Y N

Are the critenia met? Y N U wNaA

Anchorags

1 Does strength appear adequate Y N U NA

2. Does load path appear adequate Y N U NA

3 No other concerns Y N N/A

4. Prepare and attach a sketch Y N

Are anchorages adequate based on judgement Y N U

Luermcuion Effects

>

1. Vulnerable pressure boundary appurienances free from damaging impactbynearby Y N U NA
equipment, structures, &ic.

2. No collapse of overhead equipment, distribution systems, or masons, walls Y N U NA

3. No other concerns Y N

Is equipment free of interaction effects? ¥ N0

Comments

Reference Photos: Roll ___  Frames

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

Evaluated by Dae:

Evaluated by Date:

On



WALKDOWN DATA SHEET

Cabinet ID No.

SHEET _ OF __

b S

Page C-11 of 12

Equp Class _Cabinets

Cabinet Location: Bldg.

Floor EL Room, Row/Col

Drawing No.

Functionality Requi "

1. Function Required Y N

R ~riser

1. Is cabinet of good seismic design for function above ( mounting details, load paths, Y N N/A
cabinet cut outs, cabinet stiffness etc. )

2. No other cabine: concerns Y N

Are the criteria met? X - -8 N/A

Anchorags

1 Does strength appear adequate e N/A

2 Does stiffness appesar adequate Y N N/A

3. No other concerns Y N N/A

4. Prepare and attach a2 sketch Y N

Are anchorages adequaie based on judgement Y N

lweraction Effects

1. Vulnerable components free from damaging impact by nearby Y N N/A
equipment, STuCtures, €1

2 No collapse of overhead equipment, distribution systems, or masonry walls Y N N/A

3. No other concerns Y N

Is equpment free of interaction effects? Y N

Comments

Reference Photos: Roll ____  Frames

All aspects of the equpment's seistuc adequacy have been addressed.

Evaluated by

Evaluated by:

Date
Dae:

innl

(O



WALKDOWN DATA SHEET

SHEET _ OF __
Equipment [D No.
Equpment Description

Page C-12 of 12

Equip. Class

Equipment Lecation: Bldg.
Manufacturer, Model, Etc.

Floor EL Room, Row/Col

Drawing No.

Fupcticnality B

. Functon Required(Specify)

B ':. -

1. Is component of good seismic design for function above
(specify)

N/A

1. Vulnerable components free from damaging impact by nearby

"L upment, structores, eic.
I llapse of overhead equipment, distribution systems, or masonry walls
T iNe other conceTns

Is sgunnent free of interaction effects?
Comments

ol

w |

Z ZZZZ

E 2T =

cc

N/A

N/A
N/A
N/A

N/A

N/A

Reference Photos: Roll ___ Frames
All aspects of the equipment's seismuc adequacy have been addressed.

Evaluated by Date:

Evaluated by Date:

I
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Revision 0
March 17, 1993
Page C-2 of 7
WALKDOV'N DATA SHEET
SHEET _ OF __

(1)

System Main Steam

Equip. Class _Piping and Tubing Svsiems Line Identifier___ M 31 SteavA drain
™ YUndenser

Bidg __ Turpine Buoild PoorBl 1423 130-0 ¢ 147- 0"
PamNo H-T103{(H-8) H-2¢000(€E1)Spec. No. _ 2N 2-EEE

trometricNe. ZN22-162, 2N22-163 72 N2 -16G € ZN22-1ES

Pipe/Tubing O.D 32 nominal Wall Thickness . 343°

Description ___“ é ¢ > ﬂOD #51 ‘t’j‘,‘__

RR* 2 Fggginfinq(runmng;ﬁ MO -FORY) whigh 5 wealed

a¥ (ol Lne RA_3-¢"N. of TIS & €L 149 L 0%". Suwj:c:t
Pipe 'S "r.osru? svpports by rods. =
Funcugnality Requirement ¢

| Pressure Boundwry Integrity D N N/A

Review Co - Pigi | Tubi

1 No visible damage @ N U NA

2. No significant visible rust/corrosion deterioration N U NA

3 No potentially brittle connections (threaded joints, expansion joints, eic.) N U NA

4 Do the support spans sppear 10 follow requirements (ANS] B31 ] for N U NA
piping, 6'0° max. for tubing) —»> Se€ Comment *1.

5 No unusual pipe or tubing attachments @ N U NA

6 No hesvy valves, flanges etc. supporied by small bore vent and/or drain pipes Q> N U NA

7. Does the piping configuration at building jounts appear 10 have adequate Y 3 U NaA
flexibility to accommodate seismic induced differential movement ( S€€ Commmay Z)

&€  No firnings (beliows, flexibie hoses, etc ) which can be adversely N U NA
affected by seismic induced differential movements

9 No suff branch piping attached (o the main line with potentially QDN U Na
significant movements

10, No excessrve sagging, crimping or damage to tubing @ N U Na

11.  No large eccentnic masses % N U NA

12, No other concerns (if no, comment on separate sheets and attach) N U

Are the critenia met”? ¥ @ U
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: March 17, 1993
Page C-3 of 7

WALKDOWN DATA SHEET
SHEET __ OF __
sysem _Main Steam Heater Drains Equip. Class Piping and Tubing Svstems
Line lentifir M2 in $téamwy drain to  Condemger
e
1 No scismically vulnerable supports details: @ N U NA
One-way suanchions, brackets, etc. allowing piping 10 slide off

Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No wisible rust/corrosion detenoration N U NA
3. Nounusual design N U NA
4 No cusiomized parts used in place of catalog parts, which appear inadequate N U NA
5 Free of support details which appear 10 have been inappropnately altered N U NA
6 No visible damage N U NA
7. No inappropriate suppor setiings (bottomed spring hangers, etc.) N U NA
8 Do concrete anchors appear o be adequate Y N @N/A
( Bolt centerline distance 10 edges, adjacent bolts, abandoned holes, e Je—( see outlier ® ()
9 Does the load path appear adequate N U NA
10, No additional concerns (If no, document comments on sejsurs” ~ sheet and attach) N
Are the above criteria met? ( Ponding on ¥ e) Yy N @
Inicracuon Effects
1. vwmmmmmwwwm ® N U NA
equipmeni, structures, etc.  ( See Comment * 3)
2. No collapse of overhead equipment. distribution systems, or masonry walls % N U NA
3. No other concerns N U NA
Is equipment free of interaction effects? )N U
Is the piping/tubing svsiem seismically adequate? AN v
, . |
Comments __Al( 1nte. sctions are NON- Camado ine “upes,
v O Vi
Refcerence Photos: Roll Frames

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

2-20-93
2-2-93




WALKDOWN DATA SHEET
SHEET __ OF ___
symem __|Voin Stepws  Heatey DrainS  Equip Class Pipingand Tubing Svsiems

Line ldentifie: ___ MA@ (v Steawy gvain To dondenser
CommemsOutiiers_(omment ~1: There 3ye cases where
the spans exceeded the AWS) 031.1 Spans, fur
Example, theve dre 7 cmases on isometric ZN22-162
wrere Hag spans g ~ 14-6 ¢ 86" exceed the B34
spancef 12!0.  This is Classified as scceptable-2g-7s

snge the pressvuye and /oy thermal sTyess BVE Ver Vo)

(rot 2t elbow 3nd s vemted 4o tne condemser).

Q}i&p{":& This p(‘nm.} ‘g M.QS‘H% Suy ted ds ‘[rom
lvo fomotnts T°R at Colme 714 1n STrvchm]| joini - See Photy 3-)

Outlier 1%  Tnere was 3n anthor bwelt spac itz ‘”5'-"‘\\'1“
e - V)

* "
This needs farther evalughion. See Figure | $or
3dd +ignal Aeh(jis' Photo 3-2.

Qmm%* 22. There 3re mﬁ% im‘eva,g‘h'gn; between

he SUlb] ; snd other P.5. yods 3s well
as  other g pes ot <similer d:;me*ey « Yhe:e
- : ' le. ~38=18% since theg

o

3re Mn-—damag'gs Q,pe md:vad(cvxs.
T name a fgy as Jlaws e

M Subject pipe nits dust support rods. Phot 33
@) "+th Lipes nit eybert pipe aggparff’s chsf &

3) Sybied 3 i | acts With 2-2"9 and 117 pives.
’ 4 2" - ,
Small lbeye pipe. This s not a con;ﬁ;"rn since tg

-~
‘“A o.‘ i\. '\’b’-

DLEAVS }f a b\&ré *010\{’ kSuvrorf) on -'*./‘bgpj P"‘)G'
) On riser @ condenser subje et pipe interacts will anier
Pipe ok similar diawmeter. = phom 7-C
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Page C-5 of 7
WALKDOWN DATA SHEET
SHEET __ OF __
sysem __Wlain Steawy Heater Draims Equip Class Piping and Tubing Svsiems

Line Identifier an wi_dyain ﬁ cong eV eer
Comuments The PlGQEE bQLQﬂJ LS Aﬂf‘ Qoutirev @ {

cther PS5 ~ Svul ect pipe sup‘xﬁ

P-‘t- B o Sn g o Sy
: 4: ) T_‘ ; i [}

‘—f . ae y . :__.‘:"-71' 3/4.“¢

- | i . ‘ ,'

e, (TGS : L T - anchors

: ‘ ' =7 "“=ather BS,

|

e =

" @

anthor bollsg .

o {I8) #1004
o

FIGURE 1

(en eeiling)
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Page C-2 of 7 \
WALKDOWN DATA SHEET
g’
: SHEET | OF
’ \ >y P ol 1 /
Systcmb “(/ ol B TR 20 R RUBISN, ol w ] g 3

Equip. Class _Piping and Tubing Systems Line Identifier .~ %) - ELE. (L

Bidg ) I e ) Floor E1. :;_ : — :_. ”
PRIDNo. S 727 24 T7 Tv o T specNo A =5
Isometnic No Ol W= A - K =3 < - =
Pipe/Tubing O.D s Wall Thickness
Maternial
-
Insulation Type/Thickness L ,__'{
Piping System Boundary
‘L/- P [ "/ - | M "l
MWOB LR L L /"‘/ «/—-l /,‘,4" ::; $r o a (-{,,: ”
gz 2WW-E7yel-sb X ops e F oaief -
Funcuonalt Requirsment et
1 Pressure Boundary Integnity /Y/‘ N N/A
Review Celteria - B | Tul
e
1.  No visible dainage %‘ N U NA
2 No significant visible rust/corrosion deterioration ' N U NA
3. No potentially brittle connections (threaded joints, expansion joints, eic ) N U NA .
4 Do the support spans appear to follow requirements (ANSI B31.1 for "Y) N U NA ar
pipin;G'O’pmhtm e
§  No unusual pipe or tubing attachments A7 QN U NA
6 No heavy valves, flanges etc. supporied by small bore vent and/or drain pipes YY) N U NA
7 Does the piping configuration at building joints appear to have adequate Y N U NA
flexibility to accommodate seismic induced differential movement ity
8 No firungs (bellows, flexible hoses, etc.) which can be adversely Y N U NA
affected by seismuc induced differential movements e
9 No stff branch piping attached 10 the main line with potentially Y N U NA
significani movements ey
10 No excessive sagging, cnmping or damage to tubing Y N U NA
11, No large eccentnc masses Y N U NA
12, No other concerns (if no, comment on separate sheets and anach) YN U
Are the critena me(? YN -9
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Page C-3 of 7
WALKDOWN DATA SHEET
SHEET L OF = "’
swem 2+ Stere 1o ";:'7'5_ Equip. Class
Line Identifier
I No seismically vulnerable supports details: Y N U NA[S—

One-way stanchions, brackets, etc. allowing piping to slide off
‘fﬁbuonhamchmpsmﬂnnmmngw

Shon fixed end threaded rods o
2. No wvisibie rust/corrosion detenoration N U NA
3. No unusual design , N U NA
4 No custormzed parts used in place of catalog pans, which appear inadequate ') N U NA
¢ Free of support details which appear 10 have been inappropriately altered Y (u, U NA |
6 No wvisible damage Y N U NA (7
7. No inappropriate support settings (bottomed spring hangers, etc ) @ N U NaA
8 Do concrete anchors appear to be adequate . N U NA
( Bolt centerline distance to: edges. adjacent bolts, abandoned holes, etc.)
9 Does the load path appear adequate ¥ N U NA
10, No additional concerns (If no, document comments on separate sheet and attach) f N
A
Are the above criteria met? | § y/ U
interaction Effects
‘> —
1 Vulnerable pressure boundary appurtenances free from damaging impact by nearby Y N U NA 4‘:
equipment, structures, etc. ‘(;.' e
2. No collapse of overhead equipment, distribution systems, or masonry walls Y IN U NA '
3 No other concerns ~Y/ ¥ U Na :
Is cquipment free of interaction effects? Y ;N U
Is the piping/tubing system seismically adequate? ‘YN U
Comments _— )e™ £/ <A< . Feb i L $T A,
i fl )-(-‘ - /1 / P ‘/‘) /"p‘ o f g . -;-’—L - ¢ 1= ! |
- - ‘LA-O VO‘*
sl ENp s e o b BB _(, P
. - o W ™1 A <
T e SO YR 8720 b T & I W8 4 L MG B Al Al 1 A0 T

g
Reference Photos: Roll ____ Frames ___ f:‘e” \ﬂJMﬁVLf ®>

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

Evaluated by- M/ ‘ /75—«\f Date: -”/La/fg
1 Date

’2—'9 c =
- ™

e

y

Evaluated by ___ K +1 7 ru
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Page C-4 of 7

WALKDOWN DATA SHEET
SHEET 2 0F &
Soun =7 Srengs A LT Equip Class Piping and Tubing Svstems
Line Identifier =Nl EL &

Comments/Outliers
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WALKDOWN DATA SHEET
sxmsr‘d—orf?
s 1 P E*e_a 2. L:*_ _FE Equip. Class Piping .. Tubing Svitems
Line ldenifler 20V -C FCE
Com
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Kevision U “t

WALKDOWN DATA SHEET
SHEET ( OF /[
symem __STAL PRI No._/ -5 /D5 &
Valve. IDNo. __2 A/ [/~ QQ.‘é 7 -0274, 0994 Equip. Class __Agtive Valves
Vav lsometric No. 4/ -2 //3 7

Valve Location: Bidg. 7 A7 G/ =" S(p& FloorEL _//2 ___ Room Row/Col STAL [m /-

Manufacturer, Model, Etc.

Drawing No.

Functionality Recui

1. Valve state change requured @ N U
Review Critena

1 Does valve operator meet pipe centerline dimension restriction /Yq\ 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? YY) N U
Interacuon Effects

1. Vulnerable valve components free from impact by nearby equipment or structures @ N U NA
2. No collapse of overhead equipment, distribution systems, or masonry walls (XYY N U NA
3. Are any required electrical controls free of water spray interactions N U NA
4. No other concerns ‘Y) N N/A
Is equipment free of interaction effects”? i A A ¢

Is equipment seismically adequate? @ N U
Comments

Reference Photos: Roll _ Frames

Mlmdmmpmsmadqmmmm
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March 17, 1993
Page C-6 of 12
WALKDOWN DATA SHEET
SHEET |/ OF &
System ___ o o A7 - PRIDNo.__ 4 -5 /0 & &
Valve IDNo. QN /|- FIDAD f,ﬁ’zﬁﬁl, Foé44 G Equp Class __ Agtive Valves

Valve Description eSS, (owrRod Vav” Isometric No. ﬁ 2’/32

Valve Location: Bldg. 7 /£ (/70 & FloorEl. _//Z ___ Room, Row/Col .K__Ez

Manufacturer, Model, Etc.

Drawing No.
Functionatity Reaxi

1. Valve state change required
R  Criters

Q
z
c

N/A
N/A
N/A

1 Does valve operator meet pipe centerline dimension restriction
2. Do valve power and controi utilities have adequate slack

3. Valve operator is not supported independently of pipe

Are the cnitena met?

ZZZZ
cacaa

Interaction Effects

Vulnerable valve components free from impact by nearby equipment or structures
No collapse of overhead equipment, distribution sysiems, or masonry walls

Are any required electrical controls free of water spray interactions

No other concemns

L4me
NA™ .
N/A

N/A

N/A

b
coc

Is equipment free of interaction effects”?
Is equpment seismically adequate?
Comments

“ %E-f
z @ zzz(z')

(c) -

Reference Photos: Roll ____ Frames

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

Evalusted by .,MM Due: L3/ & /%3
Evaluated by %J_ALM_M 3/2v (93

)



PageC-7of 12 41

WALKDOWN DATA SHEET
SHEET & OF =

— " o
System So~< L
Valve. IDNo. ZN//- FOOS D L2228 F e Equip. Class __Active Valves

- o —_— o '
Commenws/Outliers 74168 -/ Viv DP&raTix LBk re [TT AL 2y

) APCROX 3" o0 FTHE Yy DPetin .

\
FARrIGE / A T/
gu— -~ - a—— - ¢ ¢ : ” . - ——d -
LA RPAR R o p7 s B A B P> ) fai) /1*5//./.; 2 4 M)
D s e Ak ST AT o K QUIRES FuR THEN L yp. jo &
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T (""‘RE"';K/V’ [ ME T gﬂf‘éc." s> = 4,
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WALKDOWN DATA SHEE
SHEETJ' OF & IS TRIMERST

Equipment ID No. Equip. Class _ "TACK
Equipment Description _/4/5 "KM e T < Ack ‘/".:u’ SJTAE fo?dﬁeuf.!’)
Equipment Location Bldg. __ 7 /C @G 1€ (TQ TZl/zl)noaﬂ [/ Rmn.Row/Col
Manufacturer, Medel Bie. _—— o N313  FT 2,5 pr319 Pr 329 AMB
Drawing No.
Pt
I.  Function Required(Specify) Y @ U
S Cilda
1. Is component of good seismic design for function above QN U NA

(specify)
Are the criteria met” Y)N U Na
Anchorage
1. Does strength appear adequate N @ Na
2. Does stiffness appear adequate ( N U NA
3 No oiher concerns N NIA__
4. Prepare and attach a sketch Y) N S€€ Zke™t
Are anchorages adequate based op judgement Y N @a;*f,fn,
Interaction Effects
1. Vulnerable components free from damaging impact by neasby @ N U NA

equipment, structures, etc.
2. No collapse of overhead equipment, distribution systems, or masonry walls Yy ) U NA
3. No other concerns Y/ N
Is equipment free of interaction effects? Yy /v

Comments DUT¢/ER [ OnE Archn BocT [s MisTrve . Au
Evaiuriod I3 FKe@uiReD., Seox Scercy § Phms 4-11418
Reference Photos: Roll ___ Frames ‘

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

Evaluated by M)G Mu‘ Date: :«,gg’p

Evaluated by Date: 3/25/93
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WALKDOWN DATA SHEET

SHEET / OF 4

Equipment (D No.

'

Hen i
Equip. Class g A cripgac el

Equipmen: Description _—7€A Jer AR £ Tecitd
Floor EL /72" Room, Row/Col o> 4

Equipment Location: Bldg. "7 /& &, ~/&

Manufacturer, Model, Eic.

Drawing No.

Functionality Rec

| Function Required(Specify) Yy (Ovu

Review Cri

I Is component of good seismic design for function above (Y)N U NA
(specify)

Are the criteria met? (¥ N U Na

Anchorage

1. Does strength appear adequate Y N @N/A

2. Does stiffness appear adequate N U NA

3. No other concerns N - N/A

4. Prepare and attach a sketch Y) N E;‘gr“'

Are anchorages adequate based on judgement ¥ e 4

Inieraction Effects

I, Vulnerable components free from damaging impact by nearby @ N U NA
equipment, structures, etc. O TUE

2. No collapse of overhead equipment, distribution systems, or masonry walls Y.(N U NA 2

3. No other concerns @ N

Is equipment free of imeraction effects’ Yy N) v

Comments _ Seyp” FHOTVS  F-f Tarl &4 -

Reference Photos: Roll ___ Frames

Ali aspects of the equipment's seismic adequacy have been addressed
Daiz:

Evalusted by 7o

; ! ‘ i
Evaluated by L Quegd V' W/bgw

Dae: 3/25/493
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12. No other concerns (if no, comment on separate sheets and attach)

Are the criteria met?

March 17,1993 &~
Page C-2 of 12
WALKDOWN DATA SHEET
SHEET _ OF ___
System Vi r:’:’.f";f. AP S ToPss A
Equip. Class _Piping and Tubing Svstems Line Idensifier = = -/~ “%* 7 -~/ - - “FF -
- ., - " .:—{4 R R :
Bldg _~ AT Do Doads TThe irpeeem 42 smet fA « z
P&ID No, _— < =C&C Spec. No.
Isometric No. /2. / = F /0 i1, ig @18 17 & 1928
20122 -F 15 12| le !, 162 Tyfichts oF po. 4 TERS
Pipe/Tubing O.D. =~ L3201 % Wall Thickness
Matenal
Insulation Type/Thickness /¢ 5
Piping System Boundary
Description —VSTEP _ Alciupe s A nve yhiyet Foll 4 Foi e
V=) T (cpThwn '~ D =2 Fpl#rArmon) | Maa) SrzrRan
DBleFrr s T C oad T IS¢ & d "k Ik S
E tity Raan
1. Pressure Boundary Integrity i’ N N/A
Review Criteria - Pini { Tubi
1. No visible damage ‘Y N U NA
2. No significant visible rust/corrosion deterioration Y N U NA
3. No potentially brittle connections (threaded joints, expansion joints, etc. ) Y N U NA
4 Do the support spans appear to follow requirements (ANSI B31.1 for YN U NAa
piping, 6'0" max. for tubing)
S.  No unusual pipe or tubing attachments %} N U NA
6 No heavy valves, flanges etc. supported by small bore vent and/or drain pipes N U NA
7. Does the piping configuration at building joints appesr to have adequate J/:N U NA
flexibility 10 accommodate seismic induced differential movement
8 No fittings (bellows, flexible hoses, etc.) which can be adversely ) N U NA
affected by seismic induced differential movements -
9 No stiff branch piping attached to the main line with potentially Y N U NA
significam movements
10.  No excessive sagging, crimping or damage to tubing X/ N U NA
11.  No large ecoentric masses ‘Y- N U NA
N U
') N U

\ <

0



4 ' 50108-P-01

08 L2
Revision 0
March 17, 1993
Page C-3 of 12
WALKDOWN DATA SHEET
SHEET & OF __
svstem /MS ¥ MS Fe Equip. Class Piping and Tubing§. ems
Line ldemeifier <= - f %722
| Noseismically vulnerable supports details: Y N U NA
One-way stanchions, brackets, etc. allowing piping to slide off '
Fnction beam clamps without restraining straps
Short fixed end threaded rods
2. Nowisibie rusvcorrosion detenoration X N U NA
3. No unusual design Y /N U NA
4  Nocustomized parts used in place of catalog parts, which appear inadequate Y > N U NA
5 Free of support details which appear 10 have been inappropnately altered Y N U NA
6 No visible damage Y, N U NA
7. No inappropriate support settings (bottomed spring hangers, etc.) Y N U NA
8 Do concrete anchors appear 10 be adequate Y N U NA
{ Bolt centerline disiance to- edges, adjacent bolts, abandoned holes, etc.) i
. Does the load path appear adequate X N U NA
10.  No additional concerns (If no, document comments on separate sheet and artach) ’Y_ N
Are the above criteria met? Y)N U
Interacuon Efects
1 Valnerable pressure boundary appurtenances free from damaging impactbynearby Y N U NA N 40
equEpment, structures, et oy
2 Noonliapse of overhead equipment, distribution systems, or masonry walls ’z&/ N U NA
3 No other concerns Y+ N U NA
Is equipmment free of interaction effects” “YIN U
Is the pipang/tubing system seismically adequate? YN U

Comments MS 4 MS DEMA) RPPAR To Aw” ZCISMICLy »5 7 /¢

LNET AME WELL BESmepn D v/ BRI LATE @A SOfFUE™S

sr )

AL L I;Jr-)S.

Reference Photos: Roll Frames

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

, 2P
R Iy o o P L b = Y73

Emnmdby:-‘ ' [ ) Date: 3"7-%-{73

i
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WALKDOWN DATA SHEET
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MS & MS L) Equip. Class Piping and Tubing Svstems
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Line lentifier 222 | % 20T &
Comments/Qutliers
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T March 17, 1993
Page C-6 of 12
WALKDOWN DATA SHEET
SHEET __ OF __
Symem A S LHLN PAIDNo_~ ~ - 0O C
Valve. DNo. <=1 = Fo2/ Equip. Class __Active Valves
Valve Description 2 272" VALve - MO tometic N0, 2832 /=777

Valvs Location: Bldg. ER- ST Crrage FioorE1L §_/2 < Room. Row/Col £A /K19

Manufacturer, Model, Etc.

Drawing No.

Funcuonality Requirsment

1. Valve state change required :Y: N U

B Gt

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

I, Vulnerable valve components free from impact by nearty equipment or structures Y y U NA
2 No collapse of overhead equipment, distribution systems, or masonry walls Y N U NA
3. Are any required electrical controis free of water spray interactions Y N U NaA
4 No other concerns Y N N/A
Is equipment free of interaction effects? Y N U
/lgeqm’pmem pstnically adequate? Y N T
e gu/f s SMB -0o  Atlunx WwT = /8BS -200% 7 /oo

oV _ToP 10 Pife ¢ S Y miHes > oo E
@/F“’ Jee 15 CcLosSe 7D 7'0 Y-S (.C-LUMAJ, CLEMZ Py I e

T Tule STREL 1S YBrkH, Sex PHoto 73-3.

Reference Photos: Roll ___ Frames

All aspects of the equ s seismic adequacy have been addressed.

Evalusted by: L 0 (s guw - T-34=47%

Evaluated by m_fmﬁ%@g& Date: E‘Z‘\"‘?j




50108-P-U 1 -

o Revision 0 -
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Page C-6 of 12
WALKDOWN DATA SHEET
SHEET __ e
System A AIA) 572-/3’7‘/) P&ID No. H-7le000
Valve.DNo. 222/ -FO28 A B c D> Equip. Class __ Active Valves

Valve Description _M = T SOLATION) (/AL Ve onmntic b,

Valve Location: Bldg. FE S CH*c e~  FloorEl )30 7  Room, Row/Col £A-£E/£(7-2/

Manufacturer, Model, Ete. /1 § /]

Drawing No.

F ‘ itv Reaui
1 Valve state change required

\

»
b
=

Review Criteria

1. Does valve operator meet pipe centerline dimension restnction
2. Do valve power and control utilities have adequate slack
3. Valve operator is not supported independently of pipe

ZZZZ
cca
$85

\J

Are the criteria met? QJ"‘
Interaction Effects

| Vulnerable valve components free from impact by nearby equipment or structures gN U NA
3. mwlmdmw&mpmdmmnmuwmk (Y N U NA
3. Are any required electrical controls free of water spray interactions N U NA
4 No other concerns N N/A
Is equipment free of interaction effects? @ N U

1s equipment seisnucally adequate? Y N jJ/

Commenss M STV PHYSIEAL DrMer/Sion/s EE OuTSIDE.
THE eI (R TELIA, THr UMVE (S SAFT/
PeasreD AD M ALED T THE Y s S T A

< /STZM .
S AXL

Reference Photos: Roll __ Frames
wnmdmmpum‘smmmmw
/’ d__r— bue:  F-29-93

Date: ’5’7—4"9?)

Evaluated by

Evaluated by
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HATCH MAIN STEAM DRAIN LINE

1.0 Purpose

This assessment is 10 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 venfication performed in accordance
with Reference 1 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 gond seismic performance in past
strong ground motion 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 10
the seismic demand and conservative estimate of capacity is considered to result in a High

Confidence of a Low Probability of Failure{fHCLPF) which provides the reasonable
assurance of performance desired
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3.0 Piping System Response Estimation

The system response estimatio 's a median centered best estimate of the appropriate
loadings

Component Standard
Supports Designed by
Operating Mechanical Loads + Dead weight + Seismic
TLx078,
S,*

Where
TL = Support test load equal to or less than load under which
support fails to perform its intended function
Sy = Matenial ultimate strength at temperature
Sy* = Matenal ultimate strength at test temperature

Operating mechamical loads for this system are thermal expansion loads. Piping systems
designed utilizing rod support typically do not impose constrairts on thermal expansion

and no thermal icads 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

Seismuc 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 cntical 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 234 ¥/ft
Insulation 4758/ (212" CSest)
Total 21.39 #/ft

Assuming a maximum span on the line of 15'6” and that the line is full of water (this 15
believed 1o be conservative, as the condenser is open 10 atmosphere and would not be
full), the dead load is

Dead Load =21 39#/fAix 155/t =332 #
The design Load on the support from Hanger Drawing HD 138 is 323 # Use
Support Load = (1 + 0.75g) x 323 # = S65 # 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 an”  .ded lug
attachments 1o either concrete or to steel structures A typical pipe supp  load path is
shown in Figure | 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 § in accordance with MSSP-58  The load on which the load
capacity data(LCD) is based is therefore a factor of five higher thar the catalog load
rating The margins capacities for the component standard support items are taken as the
LCD ratingx 5x 0.7
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Figure 1

Component Standard Support Items

Iltem

1. Concrete Attachment with

Capacity
Lug ard Clevis

2. Threaded Rod

3. Stee! Tumbuckie

4. Steel Weldless Eye Nut

5. Steel Double Bolt
Pipe Clamp

Load Rating

= - o Use EPRI NP-5228 Bolt

1/2" Phillips Wedge 4 Ksi Conc.
P¢ = 6,870 Ibs/bolt

Catalog Rating = 1130 Ibs
C=TLx07=1130#x5x.7

l C= 398558
Catailog Rating = 1130 Ibs
C=TLx07=1130#x5x.7
C= 3955

B

Catalog Rating = 1130 1bs
D C=TLx07=1130 #x5x .7
C= 2955

Catalog Rating = 1500 Ibs
C=TLx07=1500#x5x.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 # Gruss Demand is 654 C/D=70
Item S has a capacity of 5,250 # Gross Demand is 565# C/D=93

Item | Evaluation of bolted anchorages to corcrete follow the procedures established in
the Margins Methodology report EPRI NP-6041 Concrete anchor bolts are evaluated
using data from the EPRI NP-5228

P, = 2 bolts x 6,870 #/ bolt x 0.8 / 4.0° = 2,748
Gross Demand is 565 # C/D = 4.9 Controls

7.0  Calculate High Confidence Low Probability of Failure (HCLPF)

HCLPF = a
where (1+075a/015g)x323# =2 748 #

HCLPF >1.5g
8.0  Summary and Conclusions

The HCLPF value calculated for a typical pipe support component and anchorage is 1 5 g
or 10 times the Hatch DBE  Typical values for the system would be greater than this
value Based on this seismic margins evaluation we conclude that the systems designs
have adequate margin to insure position retention Furthermore, based on the
supplemental field walkdown inspection, the piping systems and their supports are similar
1o piping system and support designs which have experienced strong ground motion aid
demonstrated good seismic performance

I Bolt capacity for Expansion Anchors - Table 2 6 from EPRI NP 5228
! Reduction factor for closely spaced bolts - Figure 2 13 from EPRI NP 5228
' Safety Factor for bolts from Table O-2 of EPRI NP 6041
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Atachment 0 EQE Calculation
50108-C-00.

July 6, 1993
Page 1of 9
Factored " Factored
Elevation | Direction Frea. of Pesk Facrar Accelerston Displecernent
(Ft.) i {z) iGs) {in)
NS —— 0.61 0.67 1.58
112 EW 2.7 0.54 0.46 148
Vert 2.20 0.57 0.38 076
NS ) 0.61 ) 110
130 EW 2.70 0.50 ¢ 1.36
Vert. 30 " 0.53 ggs | X
NG 1.80 0.50 0.51 1.55
142 EW 0.50 0 650 138
Vert. 2.25 0.5 Q. 0.66
+ ey et S T Ao .
1 NS 1.80 0.60 5.% 1.76
164 EW 2.70 0.54 0.68 71.48
Vert, 2.05 0.86 " 0.78 0.76

ek A < condlrormm . - ol
Table 1: Factored Maximum accelerstion and displacement values
for Frequencies Above the Pesk of the SME Response Spectrum

(note: factors may be used for all SME response spectra amplitudes)
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Attachment to EQE Calculation Page C-3 of 7
« "50108-C-001

July 6, 1993 WALKDOWN DATA SHEET

Page 3of 9 T_ OF_

sysem _Main Steam Heater Draing Equip Class Piping and Tubing Svstems
Line ldentifier M2 in ST€2 wy deain To  tondenser
| No seismically vulnerable supports details: @ N U NA

One-way stanchions, brackets, eic. allowing piping to slide off
Friction beam clamps without restraining straps

Short fixed end threaded rods
2. No visible rust/corrosion detenioration N U NA
3 No unusual design N U NA
4 No customized parts used in place of catalog parts, which appear inadequate N U NA
L3 Fraofnwoﬂdanﬂswﬁchmwmmmppmpmwm N U NA
6  No visible damage N U NA
7 No inappropriate support settings (bottomed spring hangers, eic.) N U NA
8 Do concrete anchors appear to be adequate Y N @N/A
{ Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc)=—(see ovtlier # )
- Does the load path appear adequate N U NA
10 No additiona! concerns (If no, document comments on sepatate sheet and attach) N
Are the above criteria met? CPev\éfng on * 8) Yy N @
Interacuion Effects
1 Vmwlepmmmmfmm&mmimabymm ® N U NA
equipment, structures, etc.  ( See Comment * 3)
2 No collapse of overhead equipment, distribution sysiems, or masonry walls % N U NA
3. No other concerns N U Na
Is equipment free of interaction effects? @ N U
Is the piping/tubing system seismucally adequate? @ N U
commens ALl interzc¥ions BYE NON- CaMmB O NG 41%0_‘.5.
v O v '
Reference Photos: Roll Frames

Allaspecuofumeqmpmem‘smadeqmmwnddmd

Evaluated by

Evalusted by D
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Amchmem to EQE Calculation Page C-2 of 7
50108-C-001 WALKDOWN DATA SHEET

July 6, 1993 &

Page 4 of 9 SHEET _ OF _ -

System Main Steam

Equip. Class _Piping and Tubing Svstems Line dentifier M 217 Steamwn drain
s Wngenser

Bidg __ Turbkine Juju;né Floor EL H’Z';‘_:,r 1200 ¢ 147-0"
pamNo. H:21031(H-8), H-26000(El)Spec. No. __2N22-EEE
lomewicNo. ZN22-162, ZN22- 155 ZN2L=16G, t 2M22-16$

PipeTubingOD ___ 3 novainal  Wall Thickness ___* 343
Matenal A 106 Gr B __sMmL%
Insulation Type/Thickness thu\gkﬂ)

-
Wﬂ ATNGl - goo1B) .
Description __% \' { hon ) I -
Rp*2 ggngi[y‘rim (mnmn%_ 4 MO -FORY) whigh (§ located
at ‘ol Lng BA 3"6" M. of TIS @ €. 149 ipk”. Subiccl
Pipe _is mMpostlg svppe fe ba rods. ¥
v
1 Pressure Boundary Integnty @ N N/A
; cr - Pigi | Tubi
| No visible damage & N U NA
3 No significant visible rusv/corrosion deterioration N U NA
3 NoMWM(MMWMm.) N U NA
- Dothmnmumwhﬂwmuﬁmem(mswn.uw N U NA
piping, 60" max. for tubing) —»= S €& Comment *1.
¢« No unusual pipe or tubing anachments @ N U NA
6 No besvy vaives, flanges etc. supported by small bore vent and/or drain pipes Q> N U NA
7 Does the piping configuration a1 building joinis appear 1o have adequate Y (& U NaA
mummmwmuee Lo ?)
] Noﬁmmmmum“.)mchmuw ‘& N U NA
affected by seismic induced differential movements
9 No stiff branch piping attached to the main line with potentially GO N U Na
significant movements
10, No excessive sagging, crimping or damage o tubing @ N U NA
11, No large ecoentric masses % N U NA
13 No other concerns (if po, comment on separate sheets and attach) N U
Are the criteris met? y v
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July 6, 1993 WALKDOWN DATA SHEET
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SHEET __ OF ___
Svstem J'-V]Q{n (dedws Hea“er Dra{nS  Equip Class Pipingand Tubing Svstems
Line ldeouier ___MB({v) Steawn gyain To tondenserr
Commems/Outliers _Comment *1: There 3Ye cases where
the spans exceeded the AWS) 0311 Spams, tor
Examyle theve 3re 7 cCases on sometric 2N22-1k2
~—2  wheye Hae Sp3nsg (f ~ 4-¢ t |B°6" exceed the B34
se2n et 12:0. This i$ c;as‘,;c,;;a 2% -ggcggi;h}g-as-;g
since *he pressuve swd/oy thermal styecs 2ve very Lous
(rof 3t elbow 3nd i§ vm+§§ to the COv\dMSQY‘.)-

Co mmwf 2: This Pl p\r\, 05 YVgQS+ SQPDOV+¢A b~4, r'Q__S < Droie.
o femetnts; 7%, at Colms 7f sﬁ'vdw-/ ot < Coe Phidy 701

el _D_uﬂjg'r'iﬁ_lr There was an archor wolt spacine diglatie
S A
Thic needs Larther evalua¥ion. See Figure | Toe
3dd tional detailg ¢ Phefo 3-2.

Commw\*:j- There 3re mw im‘evggdiom oetween

the “Ublﬁ_(_i pips Bne other rods @5 weil
33 cH\er pipes oF similzr d ame-LeV Jre-.&
See | le ~38-7¢ since Thés
Bre v\.cwvj_qmg%ing 'Qﬁpg in‘ker‘ad\'gvxs. !
Tp rame 2 L'gy_.‘ as  t+ollswse

) Subi : ni ort rods . Phots 2-3

@) other pipes hit suk,g;i__p_._p;_zu_ggﬂf ¢ ~Js.ﬁ“?"
WW#M 2-1"¢ amd 117 pipes

{u_ 3

- R b

Srall b‘" pige. This 1% MfMﬂﬁ-&
DELUNVS 34{ 2 L\&r‘A gQ!'\,f (S\)HOT{) on .a\)b "J ﬁ Pe

B) On riser ® condenser svbjed pipe interacts will amne.—
Pipe o4 5!"‘\;'3—" d‘MG"’Cr, Phore 3w
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SHEET _ OF __
swem __Wlain Steawm Heater Draims  Equp Class Pipingand Tubing Sisiems

Linc ldesufier M Bin_steaw cvain e cpndéeveer
Comments The P&QQ&E hQL&& LS ‘p‘lf‘ Qutirev @1

Sv o) ec,‘i’ prpe Sup(’@r‘}

cther PS5 —
S S - e Ratadid 4
s ) S e T
. ! i \’ y l. ,r ;' .74 @
.\9 ‘ : ‘ . : ‘.l 8hCMfS
: : e 4 |_-- “~ather PS5,
Y - i
be 5 & = ad
%u ¢
ancMor bOHS ' 4 " Q i
P | "
| g : ,/n \
L oA
FIGURE 1

it (en Leiling)
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Table 2.6
MEAN STRENCTHS OF EXPANSION ANCHOR BOLTS
AS A FUNCTION OF CONCRETE STRENCTH
Bolt Dia Pullout P Mean Anchor Strength (kips)
D (im) Shear V fo (ksi)

L0 225 A0 313 20

3/8 P 2.20 2.74 3.29 3.84 4.39

v 3.61 3.83 4.06 4.25 4.25

1/2 P 366 429 515 €.01 6.87

v 6.07 6.43 6.78 7.14  7.14

5/8 P .76 5.9 7.13 8.32 9.51

v 9.66 10.23 10.80 11.37 11.37

3/4 P 7.06 8.79 10.55 12 31 14.07

Y 13.98 14.81 15.63 16.45 16.45

7/8 P 9.16 11.43 13,71 16.00 18.28

\J 19.64 20.80 21.95 23.11 23.11

1 P 10.43 13,03 15.64 18.24 20.85

v 26.29 25.72 27.15 2B.58 28.58
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Table 0-2
RECOMMENDED EXPANSION BOLT SAFETY FACTORS TO BE USED IN CDFM EVALUATICH

Shear: Fg = 2.0
Tensipn:
-
Concrete Condition ingl 1 wo _or Mor
No Cracks 2.4 2.4
Hairline Crack Unlikely 3.0 2.8
Hairline Crack Likely 3.6 3.2
Smail Crack Lnlikely
Small Crack Likely 4.0 3.6
3.00
f (<]
i i 1 e !
| | o © { © l
2.50 | s B * 1
| 3 © o l
j o o ! ’0 oo
o 9 ® o 8. [
2.00 e s s S g . e e
& // | @ e
e { i
s R % s | e <
: -~ .' Tk T G
V' <]
§ - \{
// Criter
5 1.00 + -
- l
& | |
§ 1 : { |
* 0.50 - i
H ' ; |
v ' |
3 2 i | 1 |
0.0 2.% 5.0 7.5 10.0 12.5 15.0 17

Retio of Spacing to Dismeter (Assuming embedment L = 5D)

Pigure 2.13 Becommended Tevsion Reduction for Closely Spaced
Bolts (From Refereoce 20)
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