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Suiimary descrintion of the Program

Surmary

The purpose of this program is to upgrade certain seismic
pining systems at Girna Station to more current requirements
and to provide 'a seismic data base for use witn medifica-
tions, the ISI program, and WRC requests for information.

Attachment 1 to this document is the minutes of the meeting
between RGZE and the NRC outlining the scope, purpose, and
schedule of the program.

Systems Included

Portions of the follcwwng piping systems are to be included

in this program: .
Reactor "Coolant System

Main Steam

Main Feedwater

Auxiliary Feedwater

Safety Injection

Residual Heat Removal

Containment Spray

Chemical and Volume Control

él; Auxiliary Spray

2) Letdown

(3) Seal Water

(4) Charging

Steam Generator Blowdown

Service Water

Component Cooling .

Piping Analysis Scope

Section 1.2.2 defines the main lines of each system which are
to be re-analyzed and re-supported as necessary.

Attachment 2 to this document defiq@s the lines includad in
the program and the criteria used to select the lines.

A1l main line and branch piping, valves, nozzles, and sup-
ports shall be evaluated against the crwter1a estab]xshed for
the program.

Program Functional Criteria .
Criteria for Selection of Lines in the Piping Upgrade Program
Only piping that is considered seismic Category I as identi-

fied by the color coded P&ID's in Appendix A of the Ginna
Station QA HManual shall be included.
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Hain runs of piping included shall be based on the fecllowing
criteria.

Hain runs of piping which are 2 1/2 inch and Targer and crit-
ical 2 inch piping. = . )

lain runs which provide the fluid flow path to/or from equip-
ment required for saf2 shutdown and LOCA mitigaticn based on

*SEP. Equipment does -not include instrumentation.

Selected additional main runs not included in 1.2.2 but which
are a primary part of the systems 1nc]uded in the upgrade
program.

Branch Tines included shal] be based on the following
criteria. “

Branch lines shall be included in the analyses as necessary
to determine thé local effects of the branch. Tines on the
main runs and to assure adequate flexibility exists in the
branch line to prevent local .overstress in the branch due to
main run displacements.

Branch lines whose section modulus is greater than 15% of the
main run section modulus shall be included in the analysis
for an appropriate distance and/or number of supports.

Branch Tines whose section modulus is less thn 15% of the
main run section modulus do not need to be explicitly
included in the analysis.

1.2.2 Lines Selected
1.2.2.1 Reactor Coolant System (EFD 33013-424 Rev. D)
Primary Loop
Surge Line ) | | g
Pressurizer Spray Lines From the‘Co;B Legs to the Pressurizer
1.2.2.2  Main Steam (EFD 33013-534, Rev. 1)
The 30" lines from both SG's through.the penetrations and up
to the MSIV's.
Inlet piping up to safety.aﬁd relief valves. b
1.2.2.3  Hain Feedwater (EFD 33013-544, Rev. 4)
The 14" TYines from the SG's thréugh the penetrations and up
to check valves 3992 and 3993.
Criteria Document | ‘ Revision‘ 0
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1.2.2.4 Auxiliary Feedwater (EFD 33013-544, Rev. 4)

The discharge lines irom the two motor driven pumps and the
turbine driven pumps up to the main feedwater “connections.

The condensate and service water suction lines from the pumps
tc check valves 4014, 4017, 4018 and to valves 4013, 4027,
4028.

1.2.2.5  Safety Injection (EFD 33013-425, Rev. cg
(EFD 33013-432, Rev. B

The 10 inch SI accumulator discharge lines to the cold legs.

SI pump suction lines frcm the RUWST through 896 AR&B and 825
A%B to the three pumps.

The SI pump discharge lines from the three pumps to the SI
accumulator discharge lines and to the two hot leg con-
nections, .

The boric acid lines from the boric acid storage tanks to the
SI pump suction Tine. .

The 4 inch alternate SI suction line from valves 1816 A&B to
the pump.

The 10 inch low head SI suction from the RWST to valve 554.

Thg 6 inch/8 inch header from the RWST to valves 857 K, B,
and C. . :

The 8 inch suction lines from contain sump B to valves 850
A&B and the 6 inch branch lines to valves 1810 A&B.

‘The Tow head safety injection lines from valves 852 A&B to
the RCS.

1.2.2.6 Residual Heat Removal SEFD 33013-435, Rev. B;
EFD 33013-436, Rev. E

The 10 inch suction lines from the loop A hot leg to the two
RHR pumps.

From valves 850 A&B to the pumps.
From valve 854 to the suction header. .

The two pump discharge lines througﬁ:heat exchangers and to
the common 10 inch return.

The 10 inch return through penetration P111 and to the B cold
leg.
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The discharge cross-connect including valves 70SC and D.
The heat exchanger by-pass line including valves 712 A%B.

The two lines from the RHR heat”exchanger outlets to valves
857 A%3 and 18168B.

wra

.The recirculation line from the RHR return through valve 8228
to the RHR suction line.

The two lines from the RHR return to valves 852 AxB.

1.2.2.7  Containment Spray (EFD 33013-436, Rev. E)
(EFD 33013-435, Rev. B)

The two suction lines -from RWST headef'to the spray rings.
The two pump discharge lines and spray rings.

The two eductor lines from the pump d1scnarges to the pump
suctions.

The spray additive lines 'from the tank through 836 A&B and to
the two eductors.

l1.2.2.8 Chemical and Volume Control , (EFD ?3013-426, Rev. 2, 433,
Rev. 0
(EFD 33013-427, Rev. B, 434,
Rev. 2)

The auxiliary pressurizer spray line from the connection at
regenerative heat exchanger out]et line to the pressurizer
spray line. .

The letdown line from the RCS through the regenerative heat
exchanger, through the non-regenerative heat exchanger,
througin valve TCV 145 to the volume control tank.

The 4 inch header from the VCT and the 3 inch suction lines
to the three charging pumps.

¥h? three charging pump discharge T1ines to the acoust1c
ilter.

The 2 inch charging lines from the acoustic filter through
the regenerative heat exchanger to both the hot and co]d leg
connections.

The 3 inch seal water header from the acoustic filter and the
two 2 inch lines to the RCP seals.

The 2 inch seal water return lines from the RCP seals and the
3 inch return header thrugh the seal water heat exchanger to
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the VC7. Includes 3/4 inch piping through flow transmitters
175, 176, 177, and 178.

The 4 inch line from the RWST through valves LCV 112B and 333
to the charging pump suction header. )

Steam Generator Blowdown (EFD 33013-522,. Rev. A)

The two 2 inch lines from the SG's through the penetrations
to the isolation valves. .

Service Water System (EFD 33013-529, Rev. G)

The inlet piping to both diesel generators including the
cross-connection between the diesels, the 16, 14, and 10"
supply to the Turbine Buiiding up to valve 4613. *

The outlet pining from both diesel generators to an anchor
point outside the diesel generator room.

The 20 inch supply lines and header inside the Auxiliary
Building. '

The 18, 14, and 6" supply lines from the 20 inch header to
the two component cooling water heat exchangers and the spent
fuel pool heat exchanger.

The normal discharge lines from the component cooling water
heat exchangers and the spent fuel pool heat exchangers and
the spent fuel pool heat exchanger including the 20 inch
discharge inside the Auxiliary Building.

The 3 inch supply and normal discharge headers to and from
the SIS pumps and equipment coolers in-the Auxiliary Building
(includes piping through valves 4738, 4739, and 4739A.)

The 16 and 14 inch supply headers inside the Intermediate
Building. Including piping through valves 4040, 4623, 4639,
and 4756. -

The 10 inch supply to the Turbine Building up,to valve 4614.
The 4 1inch suﬁb]y lines to the AFY éumps.

The 2% inch and 8 inch supply and diécharge lines to and from
the 1A, 1B, 1C and 1D Containment Ventilation Cooling Cq11s
and Fan Motors. : -

The 2} inch supply and discharge lines for the reactor com-
pagt?ggg coolers, including piping through valves 4625, 4626,
an . ,

X
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The 4 inch supply to the air conditioning water chillers up
to the isolation valves 46353 and 4733.

The common discharge header for the ventilation coolers up to
an anchor point outside the Intermediate Building.

Component Cooling Water (EFD 33013-435,.Rev. B, 436, Rev. E)

-The 14 suction header and 10 inch suction Tines to the CCv

pumps.

The CCW pump dischargs lines to the CCW-heat exchangers.

“The 4 inch and CCd surge tank Tine.

The 10 and 14 inch supply headers out-of the CCW heat
exchangers. '

The 10 and 14 inch supply lines to both residual heat
exchangers. ' .o - .

The 10 and 14 inch return lines from the residual heat
exchangers to the CCW pumps suction header.

The 2 inch supply and return lines to the RHR pump coolers.

The 14 and 8 inch supply and return headers servicing the
reactor coolant pumps and reactor supports.

The 3 and 4 inch supply and return line to both reactor cool-
ant pump motors.

The 6 inch supply and return lines for the reactor supports
from the 2 inch headers to penetrations 130 and 131.

The 2 inch subp]y and return lines for the excess letdown
heat exchanger from the 8 inch header to penetrations 124 and

126.

The 6, 4, and 2 inch supply and return lines for the non-
regenerative heat exchanger and the seal water heat exchanger.

The 2 inch supply and return lines for both containment spray
and both safety injection pumps.

Floor Response Spectra

Gilbert Associates shall prepare floor response spectra and
structural displacement data based on current NRC criteria.
The analysis model shall coqswder interaction between all the
various structures.
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Response specira and aisplacements shail be developed for the
followirig structures:

Containment

Containment Interior I
Auxiliary Building

Intermediate Building -
Control Building

Diesel Generater Building

Turbine Generator - See Note 1

Facade - See ilote 2

Notes - -

1. Only as needed for portions of safety related
piping and safety related equipment in the Turbine
Building.

2. Only if needed for Main Steam and Feedwater Piping.

Schedule
The current schedule to complete the project in two phases.

Phase 1: Complete the piping analysis and installation of
piping supports inside containment by the end of
the 1981 refueling outage.

Phase 2: Complete the piping analysis and installation of
piping supports outside containment by the end of
the 1982 refueling outage.

A detailed schedule shall be developed to permit planning,
monitoring, and control of the project-activities.

Hestinghouse Responsibilities
Westinghouse will have the following respoasibilities:

The technical lead, as well as projéct coordination and
schedule responsibility for the analysis and redesign program.

The technical lead to assure the correct asd required infor-
mation is obtained to perform the analyses.

Consult RG&E and Gilbert Associates (GAI) and request
response spectra. '

.

Development of criteria document

Perform normal and seismic stress analysis of the required
piping systems.
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1.2.5.6 Develop support design information (stiffness, gaps and
general layout, etc.) for additionail supports reguired.

1.2.5.7 Develop detailed strass report. e

. 1.2.5.8 Define stiffness limits for def;hing rigid supports.

1.2.5.9 Define an analytical method for handling common pipe supports.

1.2.5.10 Define critaria for seismic supports, i.e., snubber Tockup,
and support gap tolerances. '

1.2.6 Gilbert Responsibilities *

Gilbert will have the fo]]bwing responsibilities.

1.2.6.1 Provide tlestinghouse the required résponse<épectra and
seismic displacements. ‘

1.2.6.2 Develop the required piping isometric drawings.

1.2.6.3 Provide Yestinghouse the required analysis data.

1.2.6.4 Develop stiffness information and characteristics for
existing supports. ’

1.2.6.5 Complete the additional support deSign and analysis as’
defined by the interface between Westinghouse and Gilbert.
(e.g., support embedment, load analysis, development of pro-
curement data). oo e

1.2.6.6  Evaluate existing supports for capability of carrying piping “
loads and modify as required. ’

1.2.6.7 Evaluate existing structures for capability of carrying
piping loads and modify as required. ‘

1.2.6.8 Provide final "as built" drawings of piping, supports and |
structures and completed analysis isometrics.

1.3 General Data Requirements . .
For the seismié'upgrading program, it is necessary to obtain
the information required to perform the piping system analy-
ses. In this section the information required, the proce-
dures used, the requirements pertaining to field ver1f1c§¢
tion, and the information required on the isometrics 1s
defined. .

1.3.1 Field Measurements and Field Survey

Criteria Document ' - Revision 0
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1.3.1.1

1.3.1.2

1.3.1.3

1.3.2
1.3.2.1

1.3.2.1a
1.3.2.1b

Piping Information

The actual configuration of the piping system will be com-
pared to the piping design drawings noting pipe size, loca-
tions of supports, valves, insulation thickness, and branch
connections. Fittings and welds are located where insulation
does not interfere. Additional Tittings and welds are
assumed to be located per the existing drawings. Types of
welds, fittings, and insuiation are assumed to be per the
applicable specifications. Equipment support locations are
assumed to be per the eguipment drawing or "as-built" when
requested by Westinghouse. Orawings were made for any pipe
routing not in agreement with the design drawings. Dimen-
sions along the axis of the pipe were recorded to # 4". All
available valve tag information was recorded, dimensions to
end of operator or handwheel recorded, and orientation of the
operator or handwiheel noted. This information was used to
generate as-built piping and isometric drawings and to deter-
mine valve type, weight, c.g. and manufacturer,

Support As-Built

The actual support design will be compared to the support
design drawing. A comparison is made of material sizes and
lengths, weld sizes and pipe to support clearances. Any
discrepancies are noted. A1l existing supports in the field
are tagged with the original design support number or given a
new "N" number if no design drawing exists. As-built support
drawings for each support are then made from the data
gathered in the field. For dimensions greater than one inch,
the tolerance is + 1/8 inch, for dimensions less than one
inch, the tolerance is + 1/16 inch.

Unavailable Information

Any information that is unavailable, such as spring can sizes

or valve data due to missing tags or support members embedded
in concrete, is documented and an assumption made based on
all available data. If the physical.configuration and dimen-
sions match the design drawing, it is assumed the item was
installed in accordance with the design drawing.

Supplemental Data Requirements

Given below is a summary of the information, supplementing
the piping isometrics, required by Westinghouse to perform
the piping analyses. ’ N
Piping material and schedule.

Piping insulation size and weight including metal jackets.

Criteria Document Revision 0
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1.3.2.1c¢c

1.3.2.1d

1.3.2.1e

1.3.2.1f

1.3.2.1g
1.3.2.1h

1.3.2.114
1.3:2.13
1.3.2.1k

1.3.2.11
1.3.2.1m

1.3.2.1n

1.3.2.2

1.3.2.3

1.3.3

1.3.3.1

Criteria Document
2512
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Operating/design temperatures and pressures in the piping
systems.

Definition of analys1> information for .1tt1ngs (e.g., tees,

elbows, ELu ) flanges, valves, and nozzles.

“ -

Master valve list.

Vendor's catalogs associated with p1pe supports (e.g.,
hangers, snubbers, etc.).

Hanger index.

-

Data pertaining to supports from which stiffness and stresses
and allowable loads can be determined.

Definition of boundaryacond1t1ons to be used in the analysis
asso§1ated viith oeneurat1ons (e.g., anchor fixed/flexible,
etc .

Support Drawings.

General arrangement and layout drawings showing concrete.
Equipment support drawings.

Drawings defining size, material, etc., for equipment (e g.,
tanks, valves, heat exchangers, etc.) which must be modeled
in the piping systems.

Appurtences and integral supports and the associated stress
indices.

Where information is lacking, undecipherable or otherwise

-inadequate, photographs, field measurements, similarity com-

parisons or other means shall be taken to assure that the
analysis information used is correct. V‘Ynere this is not
possible, a range should be established which can be used to
study the effect of theinadequate information on the analy-
sis. The analyses performed should be based on "as-built"
data as verified from field measurements.

A1l pipe nozzles which are part of the analysis scope are to
be identified giving location, size, nozzle type, and thick-
ness.

Isometric Requirements

Isometrics will be prepared ref]ect1ng "as-built" condi-
tions. They should be certified-for-analysis. The informa-
tion which will be contained on the drawing will be:

Revision ___ 0
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1.3.3.12 Location, tyoe, and directionality of 211 supports.

1.3.3.1b  Location and type of all shop and field welds. This informa-
tion is not always available, because it is covered by
insulation. it is noted on the isometrics when available.
See Section 1.3.1.1. ° N . '

1.3.3.1c  Pipe size, schedule, material, and insulation weight.

1.3.3.1d  Temperature and pressure for design and normal (operating)
conditions. -

1.3.3.1e Location and type of all anchors and branch terminal points.

1.3.3.1f Piping classification boundaries.

1.3.3.1g Valve types and locations with associated valve
identification numbers.

1.3.3.11  Definition of symbols and units used.

1.3.3.1j Global coordinates which can be used to check closure and ”
provide references, attachment points. (This will be shown
on piping orthographic drawingsg.

1.3.3.1k Reference north direction.

1.3.3.11 Location and size of all appurtences welded to pipe.

’ 1
*“
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2.6 Reference Documents
A. USAS B31.1 Code 1967 .
B. ANSI B31.1 Code Summer 1973 Adenda
C. ASME Section IIT Appendix XVII
D. ASME Section III Subsection NF
E. AISC Specification For Design, Fabrication, And
Erection of Structure Steel for Buildings, &th Edition.
F. USNRC Regulatory Guide 1.60ﬂl Damping Values
6. USHRC Regulatory'Guide 1.61 - Damping Values ' '
H. USHRC Regulatory Guide 1.92 - Combvnat1on of Moda]
Responses .
1. USNRC Regulatory Guide 1.122 -
" d.  USNRC Regulatory Guide 1.124 - Service Limits and
Loading Combinations.
K. USNRC IE Bulletins '
79-02 Pipe Support Base Plate Design Using Concrete °
Expansion Anchor Bolts 3/8/79 Rev., 1, 6/21/79 . e
Rev. 2, 11/8/79 .
79-04 Incorrect Yeights for Swing Check Valves Manu- :
factured by Velan Engineering Corp., 3/30/79
. 79-07 Seismic Stress Analysis for-Safety Related Piping
4/14/79
79-14 Seismic Analysis for As- 8u11t Safety Related
Piping Systems 7/2/79 Revision 1, Supplement 1
8/15/79, Supplement 2 9/7/79
L. ACI-349 Appendix B - Embedments
M. Hilti Criteria for Component Suaport Embedments
N.  RGE Analysis and Design Conditions Document
0. Dames & Moore Site Evaluation Study Proposed
Brookwood Nuclear Power Plant .
P. Dames & Moore Supplementary Foundation Study
Proposed Brookwood HMuclear Power Plant
, ‘ |
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Seismic Resnonse Spectra Develovment

The purpose of the present dynamic analysis is tc primarily
generate floor response spectra and maximum floor disnlace-
ments at the mass points of the-structural model to be used
for upgrading of the selected piping systems at the Ginna
Station. The plant specified norizontal -and vertical seismic
accelerations for the Ginnaz Station have besn determinad as
0.08g for Operating Basis tarthquake (0BE) and 0.20g for Safe
Shutdown Earthquake (SSE). The fioor response specira will
be generated for majer {loor elevations for the following
structures, corresponding to three orthogonal directions (one
vertical and two horizontal) for 1%, 2% and 4%°'damping values
for OBE and 2%, 3%, 4% and 7% for SSE:

1. Containment Building

2. Containment Interior

3., Auxiliary Building

4. Intermediate Bui]ding>

5. Control Building

6. Diesel Generator Building
7. Turbine Building

IT required, an additional floor response spectra at 5%
damping for 0BE and SSE will be generated for the Containment
Interior, Auxiliary Building, intermediate Building and
Control Building. For the flexible floor framing system, the
floor response spectra at the center of the floor will be
different from those at the edge of the floor due to vertical
input. To include the effect of flexible floor system, the
floor response spectra will be generated in a two step
approach for the specified location when required.

Description of Structures

The plant buildings are located in a relatively level meadow
area with a finished grade elevation of approximateiy
270'-0". The major plant structures are supported on the
Queenston Formation bed rock (red sandstone) or atop natural
or compacted granular soils immediately above the bed rock.
The Queenston Formation is generally found at a deptnh of 30
to 40 feet below natural grade.
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3.3.2

3.3.3

3.3.4

3.3.5

Lo
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Containment Building

The Containment Building is founded on rock. The bottom of
the founda ion mat elevation is 231'-3" with the deepest
foundation around the reactor vessel at alevation 203'-0".

The containment cy11nder is founded on rock ’saantune) and
anchored by means of posi-tensioned rock anchors whereby rock
acts as an integral part. of the containment structure. The

*Containment Buiiding is isolated from other bu.1d1ngs The -

Containment Building is a reinforced concrete vertical right
cylinder with a flat base and a hemispherical dome. It is 99
feet high to the spring line of the done and has an inside
diameter of 105 feet. .

Containment Interior

The containment base floor is at elevation 235'-8". The
intermediate floor and operating floor are of reinforced
concrete and supported on structural steel framing at eleva-
tions 253'-3" and 2738'-4" respectively. The structural steel
box columns are supporting overhead cranes. The top of the

" crane rail is at elevation 331'-0". The crane girder has a

bumper at each end which is in contact with the containment
shell. Interior walls are of reinforced concrete.

Auxiliary Building

The Auxiliary Building is located south of the Containment
Building and founded on rock. The bottom of the foundation
mat elevation is 233'-8", with the deepest foundation for |
decay heat removal area at elevation 217'-0" with the sump at
elevation 214'-0", Rock elevation in this area is approxi-
mately at elevation 235'-0". The west end of the superstruc-
ture of the Auxiliary Building is connected with a portion of
the Service Building, and on the northwest with the Interme-
diate Building., However, the foundation of the Auxiliary
Building is independent of these building foundations. The
basement floor is at elevation 235'-8". ' The intermediate and
operating fioors are of reinforced concrete supported on
reinforced concrete walls and are at elevation 251'0" and
271'-0" respectively. The superstructure is of braced siruc-
tural steel framing with high and low roofs at elevations
328'-0" and 312'-0", approximately. The high roof area has
an overhead crane, with the top of the crane rail at eleva-
tion 310'-9".

~

Intermediate Building

The Intermediate Building is located on the north and west of
the Containment Building, and is founded on rock. The west

end has a retaining wall where the floor at elevation 253'-6"
is supported. The bottom of the retaining wall footing is at
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3.3.6

3.3.7

3.3.8

o ®

elevation 233'-6". Rock elevatiocn in this area is approxi-
mately at elevation 239'-0". Foundations for interior
columns are on individual column {ootings nnd embedded a
minimum of 2'-0" in solid rock. .The basement Tloor slab is
of reinforced concrete and js at elevation 253'-3". The
upper iloors are of reinferced concrete supported on struc-
tural steel framing. The fioors on the north of the Contain-
ment Building are at elevations 273'-4", 298'-4", and 313'-4"
with the structural steel framead roof at elevation 336'-4",
The southwest floors are at elevation 271'-0" and 293'-0"
with the structural steel framed rocf at elevation 318'-0".

Control Building B

The Control 8uilding is located adjacent to the southeast
corner of the Turbine.Building.and is supported by a mat
foundation, The foundation of the Control Building is sup-
ported on the natural compacted granular material., The rock
elevation in this area is approx1mate1y at elevation

240'-0". Bottom elevation of the deepest portion of the
foundation mat is at elevation 245'-4", with a structural
slab supported at elevation 250'-6" with a thickened slab for
column footing. The Control Building has reinforced concrete
walls on the south and west side up to the roof elevation,
while the concrete wall on the east side is up to grade
level. The basement slab is at elevation 253'-8". The
intermediate floors are of reinforced concrete, supported on
structural steel framing system and are at elevations 271'-0"
and 289'-6". The roof is of reinforced concrete supported on
a structural steel truss and is at elevation 310'-4".

Diesel Generator Building

The Diesel Generator Building is located beyond the northeast
corner of the Turbine Building and is supported on strip and
spread footings at elevation 243'-0". The rock elevation in
this area is at elevation 240'-0". The foundation structures
are supported on the natural compacted granuilar material.

The Diesel Generator Building has reinforced concrete walls
on all four sides. The basement floor is of reinforced con-
crete slab at an elevation of 253'~8". The roof is of struc-
tural steel framing with decking and is at elevation 275'-10".

Turbine Building

The Turbine Building is located north of the Intermediate
Building and is supported by a combination of perimeter grade
beams and a structural mat. The mat foundation of the tur-
bine generator is independent of the surrounding Turbine ~
Building foundations. The Turbine Building foundation is
supported on the natural compacted granular material which
overlays the natural rock. Rock elevation in this area is
approximately at elsvation 239'-0". The bottom of the
perlmeter column foundation mat varies from e]evat1on 245'-3"
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on the south side along the Intermediate Building to approxi-
mately 246'-9". The bottcm of the turbine generator founda-
tion mat is at elevation 243'-0". The circulating water
discharge tunnel is sugported at elevation 242*-2". Vhere
condensate pumps are located, the entire area is filled with
lean concrate having a bottom elevation of 229'-8". Area
between the turbine generator tfoundation .and the perimeter
column mat foundation is supporued on compacted granu]ar ’
-material with the bottom of the mat at elevation epproxi-
mate]y 251'-6". The basement Tloor is reinforced concrete
and is at elevation 253'-5". The mezzanine and operat1ng
floors are reinforced concrete and are supported on struc-
tural framing at elevation 271'-0" and 283'-6"-respectively.
The superstructure is a braced structural steel frame, with
the roof at elevation 356'-11 3/4". The building has an
overhead crane, 1257/25T cayac1uy, with the top of the

crane rail at e]evat1on 330'0

3.3.9 Service Building

The Service Building is located on the west side of the
Intermediate Building and is ‘founded on compacted soil. The
bottom of the mat is approximately at elevation 252'-8" with
a localized thickened mat for column footings. The deepest
foundation for the sump is at elevation 247'-3"., Natural
compacted granular soil is approximately at elvation
255'-0". The mat is supported on the east side by a
retaining wall on column line 3 with the Intermediate
Building. The basement floor ,is reinforced concrete and 1is
at elevation 253'-8". The main floor slab is reinforced
concrete supported on structural steel framing and is at
elevation 271'-0". The roof 1is composed of structural steel
framing with decking at elevation 287'-4". The superstruc-
ture is structural steel framing system with exterior block
walls all around.

3.4 Analysis Method

3.4.1 Safety Class Seismic Category 1 Structures are analyzed using
STARDYNE, a general purpose linear élastic finite element
program. The analysis uses a mcdal superposition method
which includes all significant modes. The program calculates
the damping values for the dynamic modes involved in the
analysis reflecting structural damping of various materials.
Each model is analyzed for the simuitaneous application of
three orthogonal statistically independent earthquake time
histories for both 0B3E and SSE. The horizontal earthquakes
are input along the E-W and N- S axis of tne models for all
structures except the Containment Building and Containment
Interior. The horizontal input for these two structures is
along their principal axes. The absolute acceleration time
histories of the structural response of a particular mass
point are used to generate the fioor response spectra.
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3.4.3

3.4.4

3.4.5

3.4.6

3.5
3.5.1
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The Containment Building and Containment Interior are modeled
separately from the remaining plant structures.

The composite model of the remaining plant structures
includes the Auxiliary 8u11d1nc, the Intermediate Building,
the Service Building, the Turbine Building, the Controi
Building, and the Diesel Generator Building.

-ra

The maximum response due- to horizontal and vertlcal input are
combined in accordance with the requirements of USHRC Reguia-

tory Guids 1.92.

Lumped mass models for the Reactor Building and other

“interconnected buildings are develOped The mass points of a

building are always chosep at the points of physical mass
concentration, e.g., heavy floors, and include the masses of
floors, equ1pm°nt and walls as required. The model of the
1nter1or of the Containment Buiiding will also include the
primary loop model with the building structural model.

The peaks of the floor response spectra are broadened 15
percent on each side in accordance with USNRC Regulatory
Guide 1.122 to account for var1at1on in structural and soil
properties.

Seismic Input

Design Response Spectra

The design basis earthquakes, OBE and SSE, response spectra
for the plant are developed on the basis of USNRC Regulatory
Guide 1.60. The expected maximum ground seismic acceleration
values for the plant are based upon the plant site geo]og1c
1nvest1gat1ons and seismologic recommendat1ons

The vertical design response spectra values are 2/3 those of
the horizontal design response spectra for frequencies less
than 0.25 cps. For frequencies higher than 3.5, cps, they
are the same, while the ratio varies between 2/3 and 1 Tor
frequencies between 0.25 and 3.5 cps. For frequencies higher
than 33 cps, the design response spectra follows the maximum
ground acceleration line. This is in .accordance with the
requirement of USNRC Regulatory Guide 1.60.

The majority of the safety class structures as describeq in
Section 8 are founded on rock, except the Control and Diesel
Generator Buildings. The properties of the rock are as fol-
lows:

-----
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Shear ‘dave Velocity’ 5000 ft/sec

Density 153 1b/ft

Poisson's ratio ‘ 0.15 ™

Shear ModuTus (@) N l 254 x 106 1bs/sq ft

.(Reference: Dames & ijoore Site Eva]uation Study)
3.5.2 Artificial Time Histéry

Two earthquakes (OBE and SSE) representing horizontal and
vertical artificial time histories shall be used as an input
for generating floor respense spectra. Artificial time his-
tories to be used are compatible with the requirements of
USHRC Regulatory Guide 1.60.

3.6 Critical Damping Values

The values of structural damping used as a pércehtage df
critical damping for safety class structures are in com-
pliance with USNRC Regulatory Guide 1.61.

3.6.2 Floor response spectra are generated at each preselected mass .
point, in each of the three orthogonal directions for damping
values 1%, 2% and 4% for OBE and 2%, 3%, 4% and 7% for SSE.

3.7 Soil Structure Interaction

3.7.1 Soil Spring Data

The soil data used to determine the soil structure interac-
tion spring stiffnesses and damping values are derived from
the available soil data Tor the plant. (Reference Dames &
Moore Supplemental Foundation Study) Upper and lower bound
values are provided for the soil spring stiffness values.

The average values are used for the analysis. The soil stif-
fness properties are input as a set.of six discrete springs
in each model (one for each general degree of freedom), not
supported on rock. The springs are connected to a single
nodal point on each of the models. ‘This nodal point is
located horizonta]]y at the centroid of the plan views of the .
base mat outlines. The other ends of the springs are consid-
ered as being fixed. The soil springs represent a pure stif-
fness unit, and do not require or represent any length. . The
structures which are supporited on rock are considered fixed
because the embedment has only negligible effect on the dyna-
mic response. No soil structure interaction is considered.
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3.7.2

3.8
3.8.1

3.8.2

3.9

Soil Damping

Damping in this analysis is represented in the form of struc-
tural damping in accordance with US{HRC Regulatory Guide 1.61
and soil radiational damping based on e]ast1c half space
theory.

Procedure Used for Modeling

The basic technique used for modeling is to represent the
dynamic system by a system of lumped masses located at-the
elevation of mass concentration, such as Tloor slabs. For
structures such as tne containment shell, having continuous

‘mass distribution, a sufficient number of mass points are

chosen so that the vibration mode of interest can be ade-
quately defined. 5011 is represented by springs.

The Containment 8u11d1na model 1is an independent structur
while the mcdel*for the balance of plant buildings cons1sts
of an assemblage of beam elements hav1ng structural beam
properties, interconnected at nodal points.

Methods Used %o Accounu for Tors1ona1 Effects

A structure with an eccentricity between the mass center and
the center of rigidity greater than five percent of the
dimensicn of the structure normal to the input direction, is
considered to have proncunced torsional mecdes. For a struc-
ture with pronounced torsional modes, or in other words,
vihere the horizontal responses are significantly coupled, a
three dimensional model 1is used in the analysis to ca]cu1ate
the actual torsional responses. In the model, walls are
simulated as single members and floors are treated as a rigid
diaphragms. Mass centers and centers of rigidity are calcu-
lated and considered in the geometry of the model. The
acceleration time history is input at the support of the
model to calculate the actual torsional effects. For a
symmetrical building, a two dimensional model will give the
same result as a three dimensional model, because the com-
ponents of the mode shapes are uncoupled. Responses due to
horizontal excitations and vertical excitation are calculated
separately but the effects are additive in determining forces
throughout the 'structure.
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4.1
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4.3
4.3.1

4.3.2

4.3.2.1

4.3.2.2
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Pipinag Systems Analysis

Presented in this section are the analytical methods criteria

and stress criteria which will be used in the piping system ,
seismic upgrading program. The seismic analysis methods will
employ dynamic system analysis techniques, and where applica-

ble, equivalent dynamic static analysis. .The stress criteria

will conform to piping code USAS 831.1 which was the

Jicensing base for the Ginna Station.

The critaria described in this section will apply to the
piping systems defined in Section 1.2.2.

Background

In the vears since the Ginna Station was designed, seismic

analysis techniagues have become more rigorous and the ASME

Boiler and Pressure Vessel Code Section III, Nuclear Power

Plant Components, has been published, reflecting changes in

analysis, design, and quality control techniques. The ,
purpose of these criteria is to establish requirements for 5
performing the upgrading seismic analyses of the above piping ‘
systems using current technology.

The original design criteria used for the seismic design
Category I piping and supports of the Ginna Station are
defined by the following codes. )

Seismic design Category I piping
USAS B31.1 Code ' .
Supports

AISC Specification for Design, Fabrication, and Erection of
Structure Steel for Buildings, 6th Edition

The piping code, USAS B31.1, was updated on June 30, 1973
revising the piping stress analysis formulas and stress.
intensification factors. The primary stress equations are
similar to those given in the ASME Section III code of that
time. The stress intensification factors given in this ver-
sion of the code were expanded to include more fittings than
in previous edition, as well as higher values for certain
existing fittings.” In the piping system seismic upgrading
program, the ANSI B831.1 Code, Summer 1973 Addenda, will be
used primarily, with the following exception. The piping
criteria will not censider the 831.1 Summer 1973 Addenda
stress intensification factors for butt and socket welds,
since they are constrictively higher than the original design
basis 1967 B31.1 stress intensification factors. Use of this .
version of the Code will therefore maintain the philosophy of
831.1, and reflect the concepts of ASME Section III. -
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4.3.4

4.4
4.4.1

4.4.1.1
4.4.1.2

4.4.1.3

4.4.2

4.4.3

4.4.4

4.5
4.5.1

. T - o -
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The support criteria defined by the AISC Code was used as the
basis for formulating 1974 Subsection NF of ASME Section III,
which is concerned with the structural criteria for component
supports. Therafore, Subsection MF of ASME Section III will
be used to evaluate the structural adequacy of the piping
supports. ’ T "

]

Loads

The piping systems will be analyzed for the following loading
conditions: : |

Deadweight Condition - deadweight-and design pressure.

Design Condition - operat?ona] basis earthquake (0BE) com-
bined with maximum operating thermal, deadweight, OBE dis-
placements, and design’pressure. :

SSE Seismic Condition - safe shutdown earthquake (SSE) com-
bined with operating pressure and deadweight “and normal. ]
operating thermal. ; RN

In the seismic upgrading program the loss-of-coolant accident
will not be considered.

The seismic pipe stresses will be determined using seismic
loads generated considaring the piping systems to have” the
following damping values. Small diameter piping systems,
diameter less than 12~inch,

For OBE the damping value is 1%. ‘ ’ -
For SSE the damping value is 2%.

-

Large diameter piping systems, diameter equal to or greater
than 12 inches,

For OBE the damping value is 2%.

For SSE the damping value is 4%.
An envelope of seismic response spectra at support points on
the piping model will be employed in the analyses to generate
the 0BE and SSE seismic loads. ]
\

Stress Criteria
Piping

The loading combinations and associated stress limits to be
used for the piping systems which are part of the seismic
upgrading programs are given in Table Y-1. As stated in
Section 4.4.2, pipe rupture loads are not considered; as
such, the stress limits used for the SSE condition do not
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correspond to the favitzd condition, as they could be for the
SSE evaluation, but to the emergency condition stress

limits. This is consistent with the FSAR and is conserva-
tive. The pining strasses are to be calcuiated using the
formulas given in AHST 831.1-1973, 1973 Summer Addenca.
Thermal stresses ars to be evaluated per ANSI B31.1-1973,
Summer 1973 Addenda requirements. s

4.5.2 -Equipment Hozzles (excluding valve nozzles)
4.5.2.1 Primary Equipment
The maximum Toads that the main feedwater piping and steam
line piping are permitted to transmit to the steam generator
nozzles are given in Table V-II.
The allowable loads for the seal injection and component‘
cooling system nozzles on the reactor coolant pump and motor
are listed in Table V-III.
4,5.2.2 Auxiliary Equipment
For Class 1 and 2 auxiliary equipment nozzles, i.e., tanks,
pumps, and heat exchangers, the reacticns imposed by the
attached piping shall be compared with the following:
(1) P = Axial force < 0.01 x Sy x A
(2) Mp = Bending mement < 0.1 X Sy x Z
(3) M7 = Torsional moment < 2(0.1 x Sy x Z)
(4) V = Shear force < 0.01 x Sy x A
where
Sy = Yield stress of pipe at operating temperature as
given in ASME Section III" (psi).
A = Material cross-sectional area of pipe (in2)
Z = Section modulus of pipe
P = Axial force = fy |
y =/t + b .
Mr = Torsional moment = MY
) = Shear force = v/ f§ + f%
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These allowables are to be used as guides by the piping
analyst. fFor equipment of this vintage, some qualification
‘to the actual calculated load may-be required. . ,

4,5,3 Valves

The applicable valve nozzle load acceptance criteria depends
on wnether the valve is classified as being active or inac-
tive. ' ‘ )

4,5.3.1 An active valve'is defined as one that is required to operate
so that the plant can go from normal full power operation to
cold shutdown following an earthquake. A valve must perform
some mechanical motion in accomplishing its design function
in order to qualify for this designation. For active valves,
the pipe loads at the pipe/valve interface shall be limited
to current Westinghouse acceptability limits.

Valve Type Operability End Nozzle Load Limits-
Swing Check 5max < Sy; with E
Obending < 0.75 Sy -

Otorsion < 0.5 Sy

Safety ) a. Closed pbsitioh - loads shown on
applicable-vendor drawings.

b. Open position - ogax < 0.75 Sy
Other than Swing Check Omax < 3/4 Sy;

and Safety (includes W1th Gpending <.0.5 Sy

diaphragm valves) otorsion < 0.5 Sy

Omax = Maximum principal stress (using pipe properties) in
the attaghed p?pingfat the pipg-gogva?vep1nterface

due to combined axial, shear, torsional and bending
moment loads including pressure 2ffects for speci-
fied loading conditions.
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Obending
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i

Maxinmum fiber stress in the attached piping_ at the
pipe-to-valve interrace (using section fioatius o7
pipe) due to resultant bending moment loads for
specified loading conditions. i

otorsion = Maximum fiber stress in Ehe*attaghed piping,at the
i

Sy

4.5.3.2

4.5.3.3

4.5.3.4

4.6
4.6.1
'4.6.1.1

4.6.1.2

Criteria Document
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pipe-to-valve intertace (using pipe proper es) due
to torsional moment loads Tor specified Toading
conditions. :

H

Yield stress (in tension) at design temperatures.of
material ASME SA-376, Type 316, for stainless steel
valves and ASME SA-106, Grade B Tor carbon steel
valves for operability end nozzle load limits.

A1l valves that are not classified as active are considered
inactive and the structural integrity of the valve must be
assured. Since valves are stronger than the attached pipe
(without a histpry of gross failure of their pressure
boundaries), as long as the stresses of the piping attached
to the valve remain within the limits stated in this docu-
ment, the valve integrity is assured.

In addition to the above requirements, the seismic accelera-
tions of both active and inactive valves shall-be calcu-
lated. If accelerations are less than 2.1g in the vertical
direction and 2.1g in each of two perpendicular horizontal
directions for SSE, then the valve is satisfactory. If
accelerations are greater than or equal to 2.1g, case-by-case
analysis will decide acceptability or unacceptability. The
OBE accelerations shall be kept to one-half of the SSE accél-
eration allowables.

The piping analyst is responsible for checking both the noz-
zle loads and seismic accelerations outlined above. Any
suggestions on supporting the vaive operator in order to -
reduce seismic accelerations or pipe overstress problems will
be evaluated on a case-by-case basis, as required.

Analysis ) -
Anaiytical Procedure

The defined auxiliary piping/support systems will be evalu-
ated incorporating three-dimensional static and dynamic
models which include the effects of the supports, valves and
equipment. The static and dynamic analysis empioys the dis-
placement method, lumped parameters, stiffness matrix formu-
lation and assumes that all components and piping behave in a
linear elastic manner. ‘

The response spectra model analysis technique will be used to
analyze piping.
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4.6.1.3

4.6.1.4

4.6.1.5

4.6.1.6

4.6.1.7

4.6.1.8

4‘6.1.9

4.6.1.10

*
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The seismic analyses will be based on the 0BE and SSE being
initiated while the plant is at the normal full power condi-
tion.

The percentage of the critical damping value to be used in
the ana1y31s o7 the pipi ng system is g1ven in Section 4.4,2.
The analysis procedures for damping are given below.

For a coupled system.with different damping and different

structural elements, such as would be the case in analysis
with coupling between concrete structures and welded steel
components, the methcd to be used Tor damping is either to:
(a) use the damp1ng which results.in the nighest load, (b)

“inspect the mode shapes to determine which modes correspond

with a particular structural element, and then use the

damping associated with that element having predominant .
motion, or (c) use composite modal damping value For each mode
which is calculated by weighting the damp1ng in each subsys-
tem by the amount of strain energy in each subsystem.

For piping systems 1nt°rcon“ected between tloors of a struc—
ture and/or building, the envelope of the respective floor
response spectra shall be used in the seismic analysis.

The piping will be analyzed for the simultaneous occurrence
of two horizontal components and one vertical earthquake
input component.

The response spectra associated with each earthquake compo-
nent shall be applied in each direction separately. The
combined modal response Tor each item of interest (e.g.,
force, displacement, stress) resulting from each component
analysis will be combined by the square- -root-of ~-the-sum-of-
the-squares method.

Tne combination of modal responses will be in accordance with
Regulatory Guide 1.92 or, as an acceptable alternative, in
accordance with subsection 3.7.3.4 of Westinghouse RESAR-41
as described below. The total seismic response for each
analysis shall be obtained by combining tle individual modal
response utilizing the square-root-of~the-sum-of-the-squares
method.

For systems having modes with closely spacad frequencies, the
above method shall be modified to include ihe possible effect
of these modes. The groups of closely spated modes shall be
chosen such that the difference between th: frequencies of

the first mode and the last mode in.the group does not exceed

- 10 percent of the lower frequency. Combired total response

for systems which have such closely spaced modal frequencies
will be obtained in accordance with Regulatory Guide 1.92 or,
as an acceptable alternative, the following method.
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Frequency groups are formed starting from the lowest fre-
quency and working tcward successively higher frequencies.
No frequency should be included in more than one group. The
resultant unidirecticnal response for systems _having such
closely spaced modal Frequencies shall be obtained by the
square-root-of (a) the sum-of-the-squares of -all modes, and
(b) the product of the respecnses of the modes in various
?roups of closely speced modes and associated coupiing

actors, e. The mathematical expression for tnis metho
(with R as the item of interest) is: .

B2 . R2‘ r2 s R R R f K
i = I Ry , 2 b PTY or: g 5K
L 5 Y J=1 K=Mj 2=K+1 KT K 2
where
Ry = resulgant unidirectional response for direction i;
1=1, s !
Rij = absolute value of response of direction i, mode j
N = total number of modes considered
S = number of groups of closely spaced modes
Mj = lowest modal number associated with group j of
closely spaced modes
N5 = highest modal number associated with group j of
‘closely spaced modes .
€Ky = coupling factor with
-1
Wy " Wy 21
ke T 1+ (8w, + Biiv,)
K™K 278
and
27172
ol =wK[1- (ak)]
A
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4.6.1.11

4.6.1.12
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. By = fraction of critical damping in closely spaced mode K
ty = duration of the earthguake (seconds)

Total response, Ry 4s:

o

e

. 3,172 )
= T R N e
T [?=l i

The analyses performed for piping and supports will not
include stresses resulting from SSEZ induced differential
motion. These stresses are secondary in nature, based on
ASHE Code rules for piping (i1B-3652, N8-3656, F-1360) and
component supports (NF-32§1). The safe shutdown earthquake,
being.-a very low probability single occurrence event, is
treated as a faulted condition. Therefore, consistent with
present ASME philosophy, the secondary stresses associated
with the SSE induced differential motion will not be evalu-
ated when performing seismic analysis per the response spec-
trum method. The basic characteristic of these stresses is
that thay are self-limiting. Local yielding and minor dis-
tortions will satisfy the initial conditions that caused the
stress to occur. OBE induced differential motion is to be
considered.

Tne analysis of equipment subjected to seismic loading
involves several basic steps, the first of which is the
establishment of the intensity of the seismic loading. Con-
sidering that the seismic input originates at the point of .
support, the response of the piping and its associated sup-
ports, based upon the 'mass and stiffness characteristics of
the system, will determine the seismic accelerations -which
the equipment must withstand. Three ranges of equipment/sup-
port behavior that affect the magnitude of the seismic accel-
eration are possible:

1. If the equipment is rigid relative tc the structure, the
maximum acceleration of the equipment mass approaches
that of the structure at the point of equipment

support. The equipment acceleration value in this case

\
.

~z
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corresponds to the low period region of the floor
response spectra.

2. If the equipment js very flexible relative to the struc-
ture, the internal distortion of .the structure is unim-
portant and the squipment behaves as though supported on
the ground. v

"3.  If the periods of the equipment and supporting structure
are nearly equal, resonance occurs and must be taken

into account.

Also, equipment/support systems having natural-frequencies
greater than 33 Hz are considered rigid. The natural fre-
quencies will be determined, based on the as-built cond1t10n
and appropriately considered in the analysis. \

4.6.1.13 The static load equiva1ent or static analysis method involves
the nulbip]icabion of the total weight of the equipment or
component member by the 'specified seismic acceleration coef-
ficient. The magnitude of the seismic acceleration coef-
ficient is established on the basis of the axpectad dynamic
response characteristics of the component. Components which
can be adequately characterized as single-degree-of-freedom
systems or are rigid are considered to have a modal partici-
pation factor of cne. Seismic acceleration coefficients for
multi-degree-of-freedom systems which may be in the resonance
region of the amplified response spectra curves are increased
by 50 percent to account conservatively for the increased
modal participation.

4.6.1.14 For small piping (2" and smaller) as an Opulon to dynamic
analysis, either the equivalent dynemic or static rigid ranga
approach can be used. If the small piping system has low
operating temperature, then the pipe lines can be analyzed
using equivalent static loads based on spating table tech-
niques. The static rigid range approach is used for rigid
piping systems which are defined as having natural frequen-
cies greater than 33 Hz. 1In this case, thez piping system is
analtyzed with static equivalent loads corrzsponding to accel-
eration in the rigid range of the applicab’e response spec-
trum curves. -Both horizontal and vertical static equivalent
loads are applied to rigid piping systems. The response of
the piping system for two orthogonal horizontal directions
and one vertical direction are combined on a square-root-of-
the-sum-of-squares basis. .

4.6.1.15 For any piping that can be shown to be rigid (1owest natural
frequency greater than 33 Hz), as an optiox to performing a
dynamic analysis, the static rigid range approach may be used.
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4.6.1.16 The follewing branch line amalytical procedure and criteria
will be used:
1. The branch line is not included in the run model if its
section modulus is 15% or-less of the run section
modulus.
2. For branch lines which have section moduli greater than
15% of the run section moduius, the branch line will be
modeled initially for a distance of 15'0". If it is
later determined by the piping analyst that additional
modeling information is required, it will be provided
and included within, the analysis model.
3. In the run analysis where the branch line has not been
included, the branch allowable bending moments will- be
included. Using 831.1 Summer 1973 Addenda, Formuia 12,
the branch allowable moment can be expressed as follows:
e B P Doy, :
Mgg = Branch A]]gwab]e Moment = g7z (4tn ) "
Note: This cannot be more than 15% of the run allowable
stress (ksh)
The revised formula becomes:
PDo , 0.751 4 4 "B (s L DR
4tn Zp A 0.75i 4tn’R’ = h .
_ ) |
4. For branch lines which are not included in the model, . {
supports within 10 feet of the run should be noted since .
a support near the run pipe could effect the branch line
flexibility. .
4.6.1.17 Piping which extends bevond the scope of the seismic
‘ upgrading program effort will be included within the analysis
only insofar as it affects fluid lines within scope. In
general, piping should be modeled for a distance which covers
a mininum of one rigid support in each of the three global
directions. Case by case judgements will be made when the
above is insufficient or jnfeasib]e. N
4.6.2 Piping Systems Models ' |
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4.6.2.1 Piping iodeling Techniques for Static Analysis

The piping system mod2ls are to be represented by an ordered
set of data which numerically describes the physical system.

The spatial geometric description of the piping model is
based upon the as-pbuilt isomeiric piping drawings and equin-
ment drawings. Node point coordinates and incremental
-lengths of the members are determined from these drawings.
Node point ccordinates are input on network cards. Incramen-
tal member lengths are input on element cards. The geometri-
cal properties aiong with the modulus of elasticity, &, the
coefiicient of thermal expansion,.«, the average tempera-
ture change from ambient, AT, and the weight per unit

length, w, are specified for each element. The supports are
represented by stiffness matrices which define restraint,
characteristics of thé supports. -

A network model:is to be made up of a number of sections,
each having an overall transfer relationship formed from its
group of elements. The Tinear elastic properiies of tne
section are to be used to define the characteristic stiffness
matrix for the section. Using the transfer relationship for
a section, the loads required to suppress all defiections at
the ends of the section arising from the thermal and boundary
forces for the section are obtained. These loads are incor-
porated into the overall load vector, :

After all the sections have been defined in this manner, the
overall stiffness matrix K and associated load vector, to .
suppress the deflection of all the network points, is to be
determined. By inverting the stiffness matrix, the flexibil-
ity matrix is to be determined. The flexibility matrix is
multiplied by the negative of the load-vector to determine
the network point defiections due to the thermal and boundary
force effects. Using the general transfer relationship, the
deflections and internal forces are then determined at all
node points in the system. The support loads [F] are also
computed by multiplying the stiffness matrix K by the dis-
placement vector [§] at the support point.

The models used in the static analyses are to be modified for
use in the dynamic analyses by including the mass character-
istics of the piping and equipment.

The lumping of the distributed mass of the piping systems is
to be accomplished by locating the total mass at points 1in
the system which will appropriately represent the response of
the distributed system. Effects of the equipment motion will
be obtained by modeling the mass and the stiffness character-
istics of the equipment in the overall system model when
required. -
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The supports are again represented by stiffness matrices in
the systam mode)l for the dynamic analysis. Hydraulic shock
suppressors which resist rapid motions are to be considered
in the analysis. o |

From the mathematical description of the system, the overall
stiffness matrix [X] is to be developed from the indiyidual
element stiffness matrices using the transfer matrix [Knl
associated with mass degrees-of-7ireedom only. From the mass
matrix and the reduced stiffness matrix, the natural fre-
quencies and the normal modes are to be determined.

The effect of eccentric masses, such as valves and extended
structures, are considered in the seismic piping analyses.
These eccentric masses are modeled in the system analysis,
and the torsional effects caused by them are evaluated and
included in the total-system response. The total response
must meet the Timits of the criteria applicable to the safety
class of the piping.

4.6.2.2 Valve Hodel

Valves will be included in the piping system model. The
model employed should refiect non-rigid behavior as well as
rigid behavior. For rigid valves, the model used should
consist of a rigid beam element from the center of the run
pipe to the center of gravity (cg) of the valve. The -mass of
the valve should be located at the valve cg. For non-rigid
valves, the model should have two masses.

4,6.2.3 Equipment Model

Where the stiffness and mass of the equipment attached to the
piping will influence the pining system being analyzed, the
piping model must inciude the equipment effect. This is to
be accomplished by including in the piping model a model of
the equipment to the detail necessary.

4.6.2.4 Interacfion Effects

Interaction of other piping systems are to be considered when
their response will effect the response of the 1ine being
analyzed. The reactor coolant loop, RCL, should be inciuded
in the piping system model to the extent of detail required.
If the lines being analyzed are relatively small diameter
and/or low temperature the RCL need not be included in the
model., This is because these lines are so flexible that the
RCL deflection will not induce significant stresses in the
lines, or that the RCL response characteristics will not

. cause exciting forces different from those associated with
the inner containment building.
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4.6.3
4.6.3.1

4.6.3.2

4.6.3.3

® @

tate

vhere branch piping is attached to the piping beinz analyzed,
its effect on the piping of interest is accounted for by
modeling in accordance with the criteria of 4.6.1.16.

)

Piping Supnorts

The stiffness of the supports shall be considered in the
piping system models. Tne local subsystem stifiness of all

.piping and equinment supports shall be determined considering

the pipe or equipment supports along with the structural

steel and/or concrete effect. The localized subsystem stiff-
ness of all piping and equipment supported by reinforced
concrete members {including concrete pedestals) shall be
considered when significant. The stiffness shall be based on
the face of concrete interface. '

Rigid supports shall be modeled in accordance with the fol-
lowing criteria.

Nominal Pipe Size Kgin Rigid (1b/in)  Kemin Riaid (in/1b/rad)

< 2 inch 1 x 105 1 x 107
3-4 inch 5 x 105 ‘ 5 x 107
> 6 inch 1 x 106 1 x 108

Use of the above guidelines eliminates excessive support
stiffness calculation effort, while yielding satisfactory
support displacement results (i.e., thermal deflections <
.02 inch, rotations < .0002 radians).

nCommon pipe supports" refer to those supports to which two —
or more pipes are attached in such a way thst significant
counling occurs between the pipes. When ali attached pipes
are the same size and the distances to -adjacent supports are
similar, the local subsystem stiffness shall be based on the
deflections resulting from an equal load acting at all sup-
port points. When different size pipes are attached, or if
the distances to adjacent supports are not similar, a stiff-
ness matrix relating the forces and displacements at the
points of attachment to one another shall be provided to the
piping analyst for his use in uncoupling the piping systems,
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4.6.3.4 Hydraulic seismic supports (snubbers) generally lcck up

at an excitation freguency of approximately 1 Hz, with a

piping displacement c¢f .05 inches. Mechanical snubbers activate
in a frequency range of 1 to 6 Hz with a similar piping
displacement of .05 inches. As piping system frequencies

seldom exist bealow this range,”seismic supports will be modeled
as active during all seismic events.

4,6.3. 5 Supports will be considered active statically in any given
direction provided the support gap in that direction does not
exceed .125 inches. This .125 inch tolerance is essentially
construction variance, wnich does not alter the designed
function of the support. Supports with gaps greater than
.125 inch will be incorporated as foilows. System analysis
will first assume that the support is nct active; piping
displacements resulting from this run wili then be used to
ascertain the validity of this assumption. I incorrect,

: reanalysis will incorporate an active support statically.
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5.0 Pining Suovorts Analvsis
Presented in this section is the stress criteria which will
be used to evaluate the piping system supports assoc1aued
with the seismic upgrading program.
5.1 Loads
.The piping system component supports will be evaluated to the
following combinations of resultant piping system imposed
loads and support inertia effects:
1. HNormal Condition: , Deadweight
’ : and maximum
operating
thermal
2. Design Condition: Deadweight,
, maximum
. operating
thermal and
operational
basis
earthquake.
3. SSE Condition: " Deadweight,
normal
operating
thermal and
safe
shutdown *
earthquake.
5.2 Stress Criteria , .
The piping system component supports will be designed and
evaluated for the loading conditions specified in Section
5.1. The loading combinations and associatzd stress Timits
which are part of the seismic upgrading program are given 1in
Table VI-1. The stress limits given are consistent with the
FSAR Appendix 4A commitments. The allowable stress criteria
is in accordance with Subsection HF of the ASME Section III
Code, 1974. MNote that faulted condition stress allowables
from Appendix F of the ASME Section III Code and US NRC Regu-
latory Guide 1.124 will be used to analyze ihe supports for
the SSE condition. The variance in allowabiz criteria
between the piping and supports will not cause over or
under~designs to occur, as the satisfaction of the OBE condi-
tion to the working stress limits will in ail cases be most
str1ngent The ccmoonent support embedments will be evalu-
ated using current ana]yulcal techniques in accordance with
Hilti Technical Information. The expansion anchorages shall
meet the requirements set forth in NRC IE Bixlletin No. 79.02.
Criteria Document Revision’ 0
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For anchors which separate Seismic Category I piping systems
from non-seismic Category [ piping, the loads from the
Seismic Category I side will be doubled. The.effects of
friction on supports will be considered Tor pipes having
thermal movements.. The value of y will be 0.75.
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6.2

6.3
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Codes, Standards and Requlatory Reguirements

The seismic upgrading program will encompass piping systems
which are Szismic Category I, 2 1/2" and larger, within the
following structures; containment, interior structure, tur-
bine, auxiliary, intermediate, control, and diesel generator
buildings. Branch line inclusions and c1ass break overlaps
are exceptions to the above.

Seismic Category I systems are analyzed to the ANSI-B3l.1l

Summer 1973 Code. Seismic Category I systems do not include
non-nuclear safety (NNS) systems.

The codes and standards to which the seismic upgrading pro-
gram systems will comply are outlined in Sect1ons 4.3.2
through 4.3.4.




7.0

System Design and Operating Conditions

The design and operating conditions to which the piping
systems will be analyzed are defined within the RGE Qperating
and Design Conditions Documents. System thermal analyses
evaluate the normal 100% power condition, as well as other
abnormal operating transient conditions. The most severe
upset conditions will satisfy equation 4B of Table V-1,
Loading Combinations and Stress Limits Table for Piping.

Seismic analyses will incorporate the GAI developed response
spectra for both the operational basis and sate shutdown
earthquake cases. Spectra will be derived from buildings and
elevations applicable to the individual analysis lines.
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. TABLE V-1
LOADING COMB INATIONS ANMD STRESS LIMITS FOR PIPING

Loading Combinations Stress Limits

1. Deadweight: Design Pressure + Deadweight R 2§,

PLt Py 2§, .

2. 0BE Seismic: Design Pressure + Deadweight Pnsl.2 5,

+ Design Earthquake Loads (0BE) _PL * Py < 1.2 5,
3. SSE: . Operating Pressure + Deadweight Pm <1l.8 Sh

+ Maximum Potential Earthquake P+ Pg21.85,

Loads (SSE) + Normal

- Operating Thermal

4. Thermal: A. Maximuem Cperating Thermal Sp £S5,

+ 0BE Displacements
B. Design Pressure + Deadweight P + Pg 5-(Sh + SA)

+ Maximum Operating Thermal
+ CBE Displacements

Where ' -
Pm = primary general menbrane stress; or stress intensity
PL = primary local menbrane stress; or stress intensity
Pg = primary bending stress; or sﬁ}ess intensity
SAs Sy = allowable stress from USAS B31.1 Code for pressure
piping
SE = thermal éxpaqsion stress fran USAS B31.1 code for
pressure piping .
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" IMABLE Y-1i
ALLCHMAZLE STZAM GENZRATGR MOIZLI LOADS

FEEDKATER NOZZLE

- Condition Fx Fy Fy e My Mz
Thermal . . 15 490 40 2000 3060 3000
Pressure +221 a 0 0 0. 0
Weight 5 15 5 250 500 £00
Seismic 03% 150 150 150 1500 2G00 2C0C0
Seismic 08Z 200 200 200 - 2000 3000 3000

bl

STEAM NOZZLE

Condition Fy CFy L Fy My My o My

Thermal 100 . 50 50 3000 5000 5000
. Pressure +692 ‘ 0 o 0 0 0

Weight 20 10 10 50 500 750

Seismic OBE 150 150 150 5000 5000 - S000

Seismic DBE 200 200 200 7500 7500 7500
1

Notes:

1) -A11 loads are # unless indicated
2; Units are kips and in-kips.
3) Coordinate systam.

L

: y . (in direction of
J \ ! Al nozzle)

* (g Dy RHQ‘ _

x-y plane is vertical

. Steam Nozzle .

Feedwster liozzle

bt
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Nozzle

Seal
Injecticn

No. 1 Seal
Bypass

No. 1 Seal
Leakoff

No. 2 Seal
yeakoff

No. 3 Seal
Injection

No. 3 Seal
Leakoff

Thermal
Barrier
CCY In & Out

Criteria Dccument

EWR 2512

TABLE V-TI]

v
-
0
.

T UMERELLA LCADS

REACTOR COOLANT PW'® AUXILIARY NOZZL

Thermal

Deadweight
Seismic 08E
Seismic SSE

Thermal
Deadweight

“Seismic 0BE

Seismic SSE

Thermal
Deadweignt
Seismic 0B8E
Seismic SSE

Thermal
Deadweight
Seismic OBE
Seismic SSE

Thermal
Deadweight
Seismic OBE
Seismic SSE

Thermal
Deadweight
Seismic 0BE
Seismic SSE

Thermal
Deadweight
Seismic 0Bt
Seismic SSE

3963A

F, F F,
350 100 300
10 - -80 10
250 50 225
800 250 350
.75 70 40
5 -25 .1
50 .50 45
160 170 170
400 ° 200 300
1- -80 5
500 400 500
200 500 600
75 100 100
5 -25 5
50 100 100
160 - 170 170
90 45 45
15 35 10
90 150 150
180 300 300
a0 45 45’
15 35 10
90 150 150
180 300 300
75 200 150
20 -75 1
100 250 100
200 700 200

Page 42

Date
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-.3500
300
1600
3200

300
75

900°

1650

2000

300
1000
2000

300
75
900

1650,

290

90
480
960

290
90
- 480
960

3200

5
1000
4500

Ravisicn
4 /02/80

by

2890
250
4500
15000

315
50
-1200
2550

. 2000

250
5000
8000

350
75
1500
2500

"290
45
560

1120 .

290
© 45
560
1120

1300

5
1200
3000

i

2000

400
2000
4000

1525
350
300

2000

2000

400
2000
3500

1600

400
1200
2000

180

180

480
960
180
180

X.. y z
Condition/Load (1bs) (1bs) (1bs) (in-1bs) (in-ibs) (in-1bs)

480 -

960

2500

150
1200
3600
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TABLE V-TI1 (Cent)

REACTOR COOLANTY PUM2 ALYTLTARY NQZZLE LM3RELL/

Fy F F, M, M, ,

Nozz'ie Conditicn/Lead (1bs) (1bs) (1bs) (in-1bs). (in-1bs) (in-1bs)
“Upper Bearing  Thermal ioo 100 100 200 300 200
0i1 Cooler % Deagweight 5 -30 5 =< 100 50 2C0
Air Cooler Szismic (8% 100 © 200 300 500 600 £C0
CCH In & Qut * Seismic SSt 200 600 600 1000 1200 1000
Lower Bearing Thermal 95 340 . 305 470 480 525
0i1 Cooler Deagweight .10+ =35 10 100 125 125
CCH In & Qut Seismic 0Bt 0 80 . " 90 - 290 290 150,

Seismic SSz - 90 + 90 90 290 290 180
Notes: '
1) Values at +/- unless otherwise specified.

2) Loads cn the No. 3 seal pbnnections apply only if a No. 3
"Double Dam" seal is supplied.

3) Loads on pump nozzles are to be applied at the nozzle to shell
Jjuncture. ‘ .

4) Loads on motor nozzles are to be applied at the tlange end.

5) Coordinate System:

Z - by Right-Hand-Rule
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TABLE Vi-1
LOADING COM3IMATIONS AND STRESS LTMITS FOR SUPPORTS
Ol PIPING SYSTEHS -

Loadina Combination Stress Limits

Normal: Dor D+F +T ” < Working stress(1)

Upset: D+Eor < Working Stress(l)
D+ F+T+E : .

Faulted: D+ E' or ' ) < Faulted stress(?)

D+F+T, +E

Deadweight and thermal are combined_aTgébraic]y

D = Deadweight ‘ h

T = Maximum operating thermal condition for system

F = Friction Load (3)

E = OBE (Intertia load + seismic differential
support movement)

E' = SSE (Inertia load + seismic differential
support movement)

To = Thermal - Operating Temperature

(1) Working stress allowable per Appendix XVII of ASME III.

(2) Faulted stress allowable per Appendix XVII, Subsection NF, and
Appendix F of ASME III and USNRC Regulatory Guide 1.124. Safety
Class 1 supports will be evaluated and designed in accordance with
position 8 of Regulatory Guide 1.124.

(3) Whenever the thermal movement of the pipe causes the pipe to slide
over any member of a support, friction shall be considered. The
applied friction force applied to the support is the lesser of u W
or the force generated by displacing the support an amount equal to
the pipe displacement. N

.75
Normal load (excluding seismic) applied
to the member on which the pipe slides.

u
W
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TABLE Vi-1. (CONTINUED)

LOADING COM3INATIONS AND STRESS LIMITS FOR SUPPORTS
Ol PIPEING SYSvehS

(4) Expansive anchorages shall meet the requirements of NRC IE
Bulletin 79-02.

Component Standard Supports (New and Existing)

For component standard supports which have certified load capacity
data sheets (LCDS), the loads given on the LCDS shall serve as the
maximum allowable 1oad for the given loading condition.

For component standard supports which do not have certified LCDS,
the catalog allowable load at the time of manufacture will be pro-
rated for the various loading conditions by the same factor used
for the same component with a LCDS.. The prorated load shall serve
as the maximum allowable load 'for the given loading condition.

Supports Fabricated from Non Cata]bg Items

The stress limits for supports fabricated from non-catalog items
shall be based on allowable stresses from ASME III, ANSI or ASTHM
material standards at the time of procurement for the material
used. If the material is not Xnown, it is assumed to be A-36
carbon steel. ‘

Criteria Document Revision - 0

»

EWR 2512 Page 45 Date  4/2/80




Criteria Document

EWR

2512

QARA

ttachment 1
to
Ginna .station
Seismic Upgrading Program
EScdpe Decument
. EWR 2512

RG@?/NRC Meeting Minutes
July 24, 1979

Revision 1
Sentember 24, 1979

Revision ____ 0

Page 46 Date __4/02/80




I. 3-

. P .« *
w

RGE Decision %2 Uparade Ginna Station S2isaic

Analysis of Catacorv I Pipina Systzsms

Yoar Procram Cormitmsnt Mav 1979 o

Dynamic anaiysis of essential safety systems to current
standards {or dynamic analysis.

v

Hodifications to p1p1ng as r°qu1red t0 upgrade to new standard
to extent practical.

II. Basis for Oriainal Seismic Oualification

-

Housner ground response spectrums .08 DBE 0.2 SS: w1th 0.5%
critical damp1ng

Equivalent Static Analysis of 2" andi1arger Cat [ piping
systems.

SSeismic ¥ SDW ¥ Spress < 1.8 Sh
SSE

Field run piping 2" and less to conservative B3l.1 code spacing
*critaria for vertical and horizontal forces.

Design verification by dynamic analysis of 2 piping systems
inside containment A RHER, B Main Steam.

System walkdown by seismic west1nghouse, GAl, RGE eng1ne°rs,'
June 1969.

Egggm§ntat1on (minimal record keeping requirements of 1at°
S

ITI. Challzsnages to Existinag Seismic Analvsis

Major Modification Programs (high energy backfits outside
containment 1974, Stcncby Auxiliary System 1975, Spenb Fuel Pit
Cooling 1977)

Corporate Decision 1974 to design and construct major )
modification to current codes and standards - Section 3 with
dynamic analysis including structural response.
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- IRC seismic SZP raview program \euruc‘"ros equipment, pining)

independent reviaw of criginal saismic qualification using
current enalysis techniques.

- Current Regulatory Seismic' Concerns.
IE Bulletins 79-02 Anchor Bolts _
~79-04 Y2lan Valves

" 79-07 Algebraic Summation
79-14 As-Built Configuration

IV, Benefits to RGE of Seismic Uparade Analysis Unarade Proaram

- Provides a censistent design basis seismic analysis baseline
for essential Cat I piping systems for future evaluation during
next 10 years. . .

- Provides a level of desiagn documentation For analysis and
support dnsxgn consistent with current practice and record’
keeping requirsments:

- Permit 2 systematic approach to development of design and
analytical data versus chaotic efforts associated with current
and future builetin concerns.

- Provide seismic and input data based on current system
configuration to SEP evaluators (scheduled to maximize manpower
productivity). .

- Provides consistent means of evaluation for future modification
requirements (i.e, SEP, Three Mile Island, High Energy Inside
Containment, etc.)

- Upgrades plant seismic design to current industry standards.
Includes offects of soil-structure interaction, structural
amplification, higher damping values, mulii-mode behavior.

N,
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e GIMNA STATION
SEISMIC UPGRADING PROGRAM

RGE/HRC MEETING
BETHESDA, MD

JULY 24, 1979

1. Scope

ntre———

- structures
containment and interior structure

turbine, auxiliary, intermediate, control, diesel generator
buildings '

- systems .
seismic catagory I, 2%" and larger, main runs critical 2"
within &bove structures

initial program *~ main steam, main feedwater, auxiliary
. feedwater, service water, containment
spray, auxiliary spray, safety injection,
residual heat removal
CVCS - charging, letdown, seal water

expanded program - reactor coolant system, ccmponent cooling

system
- downgrading
waste disposal system
- exclusions
screenhouse -

standby auxiliary feedwater building and system
spent fuel pool cooling system

buried piping (principally service water)

LOCA and pipe break i _
no fatigue analyses being performed
pressurizer relief valve discharge piping

-~
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2. tructural Analvsis |

- method
original plant design utilized ground response spectra
upcrading procram w1]1 usa floor response spec tra gynamic
lumped mass model

1. coupled - containment and intsrnal structure
(includes RCS) "

2. interconnectad bu11d1ngs - turbine, auxiliary,
intermediate, control, diesel generator

. 20 for symetrical buildings

3
4, 3D for structures with sianificanl toréiona1 modes
5. large equipment masses included

6

vertical amplification of {loors and beams calculated
separatély .

7. so0il structure interaction will be included in model
ground response spectra based on 0.08g 08E, 0.20g¢ SSt

artificial time histories used as input for generating floor
response spectra

differentiai displacements to be calculated for OBE only

- criteria
Reg. Guide 1.60 - response spectra

Reg. Guide 1.61 - damping values
Reg. Guide 1.92 - combination of modal responses

3. Pipinag Analysis

- mathod ‘
original plant design utilized equ1va1ent static ana1/s1s

upgrading prcgram will use response spectra modal analysis
response spectra will enve]ope points of piping supperts
3D dynamic model

1. support stiffnesses to be included

- 2. eccentric masses, such as valve operators, included
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. eguipment massas and stiffnessas included where
3 n S d f luded vh

necessary

4. effect of reactor coolant system included for large
secondary lines

5. effect of branch lines included with main run
loading conditions e
1. normal - design pressure + deadweight Sh

2. design - O3E + design pressure + deadweight 1.2 Sp

3. SSE - SSE + operating pressure + deadweignt 1.8 Sp

4. thermal - 0BE displacements + thermal Sa
pressure + deadweight + thermal + '
OBE displacements Sa * Sp

stresses due to OBE differential motion only will be calculated

- criteria
USAS 831.1-1973 -"stress criteria (Summer 1973 Addenda)

Reg. CGuide 1.60 - damping values
Reg. CGuide 1.92 or RESAR 41 - combination of modal responses

criteria developed for allowable loads on equipment models,
valves, and branch piping .

4, Support Analvsis

- .method
original plant component supports utilized manufacturers
standards -
fabricated supports designed and fabricated to AISC Code
upgrading program will analyze supporis in 3 stages
1. calculation of stiffnesses for piping analyses

2. comparison of new loads against original ‘ |

3. redesign of existing supports and design of new
supports as necessary
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embecments will be included in evaluating integrity of existing
supports

base plate flexibility will be included =

loading ccmbinations evaluated will be sane as piping

- criteria ¢¢
ASHME III, Subsection NF - stress criteria (1974)
Reg. Guide 1.124 - service limits and loading combinations

ACI-349, App. B - embedments

{lodifications

- existing supports
repl ace load raund supports where new loads exceed existing
rating

replace or modify structural steel members (including base
plates) and welds as required to meet stress limits "

replace embedments where necessary to meet new loads and safety
factors :

- structures

local modification/reinforcement of existing structural steel
and concrete where necessary for increased 1oads

Out put

isometrics
as-built isometrics containing all "seismic input" 1nformat1on
dimensions, wall thickness, materials, valves, support location
and type, etc.

stress reports :
sunnary and detailed stress reports for piping

correspond to isometrics

support and nozzle loads >

sumary reports of support analyses

comparison of calculated values with code zllowables

as-built drawings .
piping orthographic drawings
pipe support location and detail drawings
rated support 1oads
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ia for selection of lines in
the pPADing uncrace nrocran
.. o . . .. N N
-1.0 Only piping that is consicdered seismic Category I- as
identif:ed by the color coded P&ID's in Appendix A of

e *.the Ginna Station QA Manual shall be..included.

2.0 Kain runs of piping included'shall e based on the
fol.owinc criterxia. L

2.1 naﬁn runs of piping which. are 2% inch angd' larcer and
critical 2 inch piping. 4 . .

2.2 Main runs which provide the flu 1a flow path to/oxr from
eguipnent recuired for saie shutdown and LOCA nltl,atlon
based on SZP. Eguirment does not include instrumentaticn.

2.3 Selected additional main runs not includad in 2.2 but
vhich are a primary part of the .systems included in the
upcgrade Drogram.

‘3.0 Branch lines inclucded shall be based on the following
criteria.

3.1 Branch lines shall be included in the analvses as
necessary to determine the local effects of the branch
lines on the main runs and to assure adeguate flexibility
exists in the branch line to prevent local overstress.
in the branch due to main run displacements. . o

.

3.2 Branch lines whose section modulus is greater than 15Y%
of the main run section modulus shall be included in
the analyvsis for an appropriate distance and/or number
of supports.

3.3 Branch lines whose section modulus is less than 15% o
the main run sectiion modulus do not nead to be expli i cly
incluéed in the analysis. > :

Lines Selected

The following main lines are included in the Piping Seismic

Upgrade Program

1.0 Reactor Coolant System <

1.1 Primary Loop .

1.2 Surge line
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pray lines from the cold legs to the

'-'\:

The 30" 11:&5 f:ow both SG's LhaOL”n the penetrations
and up to the MSiV's. .-

rom the sG's iﬁroﬁgh the penetrations
alves 3¢e2 and 39¢3. °

U
ﬂ‘(ﬂ
:";'Hl

The discharge lines from the two motor driven pu vps andé

the turbinz driven pu DS UD to the main feedwate
connections.

The condensate and serxvice water suction lines from the
pumps to check valves 4014, £017, 4018 and to valves 4013,
4027, 4028.

Safety Injection i
The 10 inch SI accnmu‘auor discharge lines to the cold
legs. . )

SI pump suction lines £from the RWST th}ough 896 A&B andr
825 n&B to the three puwos. '

The SI pump discharge lines Ffrom the three pumps to the
SI accumulztoxr discharge lines and to the two hot leg
conngections.

The boric acid lines from the boric acid storage tanks
to the SI pump sectiocn line. g

The 4 inch alternate SI suction lire from vaives 1816
A&B to the pump. ,
The 10 inch low head SI suction from the RWST to valve
854.

The 6 inch/8 inch header from the RWST to valves 857 A,
B, and C. ’

The 8 inch suction lines from contain sump B to valves
850 A&B and the 6 inch branch lines to valves 1810 ALB.
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to the RCS.
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Thao
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the 10 inch
the two RER

From valves

From valve 854 to

The two pump discharce

to the comm

The 10 inch
B cold leg.

The dischar
D.

The heat ex
A&B.

The two lin

valves 857 A&3 and 1816B.

The recircu
8228 to the

The two lin
Containment

The two suc
rings.

f
-
0 .

d sefety inj=ction lines from valves 852 R&B

Removal . -

" N

-
ac

suction lines from the loop A hot leg to
pUumPSs.

850 r&B to the pumps.
the suction header. .

-

ies throuch heat exchancers and

o3

arg
on 10 inch

return

ge cross-connect including valves 709C and

changer by-pass line

including valves 712

es from the RER heat exchanger outlets to

lation line from the RHR return through valve
=R suction line. g

L <

es from the RER return to valves @52 B&B.

Spray

tion lines from RWST header to the spray

The two pump discharge lines and spray rings.

The two eductor lines from the pump discharges to the

pump suctions.

. »

The spray additive lines from the tank through 836 A&B
and to the two eductors.

AN

Chemical and Volume Control

The auxilia

ry spray line the connection at

.
pressurize
s =3

.~

-
regenerative heat exchanger outlet line to the pressurizer

spray line.
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8.2 The letdown line from the RCS thrcugh the regsnerative
neat exchanger, throucgh the non-regenszrative heat
exchanger, throuch walve TCV 145 to the-:volume COﬁgrOl

. tank. . ~

8.3 The 4 inch header from the VCT and the 3 inch suction
Iines to the three charging pumps.

8.4 The three charcging pump discharge lines to the acous tic
filter. .

8.5, The 2 inch charcging lines from the acoustic filter
through the regenerative heat exc han ex to poth the hot
and cold leg connections.

8.6 The 3 inch seal water heacdexr from the acoustic filter
and the two 2 inch lines to the RCP? seals.

8.7 The 2 inch seal water xeturn lines from the RCP seals
and the 3 inch 'return header throucgh the seal water
heat exchangex to the VCT. 1Incluéss 3/4 inch piping

throuvgh Zlow transmitters 175, 176, 177, and 178.

8.8 The 4 inpch line from the RWST throuch valves LCV 112B
and 358 to the charging pump suction header.

9.0 Steam Cenerator Blowdown

.1 The two 2 inch lines ifrom the SG's through the penetra-
tions to the isolation valves.

10.0 Sexvice Water Svstem >

10.1 The inlet piping to both diesel generators including
the cross-connection tetween the diesels, the 16, 14,
and 10" suou1v to the Turbine Building up to valve
4£613. T

10.2 The outlet pipin~ from both diesel ¢snerators to an
anchor point outside the diesel gﬂne"ator room. .

10.3 The 20 inch supply lines and header inside the Auxiliary
Building. :

10.4 The 18, 14, and 6" suppl§ lines from the 20 inch header
to the two component cooling water keat exchangers and
the spent fuel peel heat exchanger.

10.5 The normal discharge lines® frem the component cooling
water heat exchangers and the spent fuel pool heat ex-
changexs and the spont fuel pool heat exchnce includ-
ing the 20 inch discharge incide thz Auxiliary Building.
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10.7

10.8
10.¢9
10.10

10.11

v 10.12
10.13

11‘0
11.1

11.2
11.3
11l.4

11.5
11.6
11.7

11.8
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The 15 and 14 inch supply hzadexs inside the Intermedizte
Building. Including priping "through valves 4040, 4623,
45639, "angé £7%0%. :

. .

4 inch supplv lines to the AFW pumps.
The 2% inch and 8 inch supply and discharge linés to
and frcm the 12, .18, 1C and 1D Containment Ventilation
Cooling Coils and Fan HMotors.
The 2% inch supply and-discharge lines for the reactor
comparitmant coolers, including piping through valves
£625, 4626, and- £524.

The 4 inch supply to the air covaitlodlng water chillers
up to the isolation valves 4663 and 4733.

The common discharge header for the venu*latﬂoﬁ cool
up to an anchor nowpt outside the Intermediate Buildir

Comvonent Coollnq Water

The 14 suction header and 10 inch suction lines to the
CCW pumps.

The CCW# pump discharge lines to the CCW heat exchangers.

The & inch and CCW surge tank line
The 10 and 14
exchance:

.

The 10 and 14 inch
exchangers.

inch supply heacders out of the CCW heat

upply lines to both residual heat
The 10 and 14 inch return lines from the residual neat
exchangers to the CCW pumps suction heacer. .

The 2 inch supply and return lines to the RHR Dumu

coolers.

The 14 and 8 inch supply and xeturn headers servicing

the reactor coolant punps and reaclor supports.
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17 S The 2 and 4 inch supply and return line to both reactor,
coolant pump motors. r 1%%,115,127,)1L6
11.10 The 6 inch supply and retuxn lines for the rexctod sup-
. ports Ixone thie £ imcl. hezders to penetrations 130 and
- 131.
11.11 The 2 inch supply and return lines for the excess let-
down heat eachzanzer from the 8 inch header to penetra-
ticns 124 and 126. . v
11.12 The 6, 4, and 2 inch supply ané return 'lines for the’
nonrecenerative heat exchancer and the-seal water heat
. exchanger. . .
11.13 -The 2 inch supply and return lines for both containment
spray and both safety injecticn pumps.
ra
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