C-E Power Systems Tel 203
Combustion Engineenng, Inc Telex 99297
1000 Prospect Hiil Road

~

Windsor, Connecticut 06095

WER
EE s 50- %70

March 3, 1981
LD-81-012

Mr. C. I. Grimes

Standardization and Special Projects Branch
Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Confirmatory Piping Analysis Information
Dear Mr. Grimes:

In a telephone conversation with Messrs. G. A. Davis and T. E. Natan on
February 20, 1981, you requested information on the System 80 Reactor
Coolant System (RCS) cold ley piping, for use by Pacific Northwest
Laboratory in performing a confirmatory piping analysis of the PVNGS
Safety Injection System (SIS) piping. The requested information is
provided in the enclosures.

As we stated earlier, we have serious reservations as to whether the
simplified analysis you are planning will yield sufficientlv accurate
results. Combustion Engineering performs a very lengthy and complex
analysis of Reactor Coolant System (RCS) piping, which includes the
interactions of the major components and their supports.

If we can be of any additional assistance, please feel free to contact
either myself or Mr. T, J. Price of my staff at (203)688-1911, Ext. 2803.

Very truly yours,

COMBUSTION ENGINEERING, INC.

cherer
Director \
Nuclear Licensing
’
AES:dac ;
\
cc: Gordon Beeman (PNL) (with enclosure) 0%7
» ‘),
Enclosures Ve

41030808721
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REACTOR COOLANT PIPING ARRANGEMENT - PLAN VIEW
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¢" IPS Drain Nozzle (P-3, P-7, P-12)

«

2" IPS Letdown & Drain Nozzle (P-16)

NOTE: THIS IS THE LOCP CLOSURE ASSEMBLY. THIS ASSEMBLY WILL BE PROVIDED
WITHOUT WELD END PREPARATIONS AND 2" EXTRA LENGTH ADDED TO THE
CALCULATED DIMENSIONS DENOTED BY AN ASTERISK (*). SEE PARA. 4.10.2.

Title: REACTOR COOLANT PIPING DETAILS - Assemblies P-3, 7, 12, 16
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RCS SuUPPORT SYSTEM

1.0 PURPOSE

The purpose of this document is to describe the purpose and function of
the reactor coolant system suppurts and restraints.

2.0 SCOPE

Supports and restraints for the components and piping of the reactor
coolant system are covered by this document.

3.0 REFERENCES

3.2 ASME BAPV Code Section III (applicable addenda)
4.0 DESCRIPTION
4.1 Definitions

The following definitions apply to this document and its
references.

Support - a device which provides support to 2 component
:: gipe curing nermal and abnormal plant operations and cone
tions.

Restraints - a device which is inactive during 211 plant normal
operations and conditions but acts to restrain a pipe for exe
cessive motion following a postulated pipe rupture.

_ Stop - a device which is inactive during all plant normal opera-
tions and conditions but acts to stop a coumponent from excessive
motion following a postulated pipe rupture.

4.2 General Description
4.2.1 Reactor Coolant System Supperts

The purpose of reactor ceolant system supsorts is ¢o
provide support to the reactsr coolant svs
311 norrmal ard abnor=3l plant operaticne 3
Their functicn is to limit the stresses i--

components and suzports by the pressura, the

ge;hanica1 loadings to thoses allowed by Refere
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This functicn is accerplished by minimizing the resistarce
to therss] gveangion srd contraztion while sravidine o o8 intgns
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4.2.2

4.2.3

- — " e

interior structures which interface with the component
supports. This is accomplished by judicious use of
low friction bearings, spherical bearings, hydraulic
snubbers, and stops which limit the deflection of
components following postulated pipe breaks.

Reactor Coolant System Restraints

The purpose of the reactor coolant system restraints

{s to restrain the pipes of the reactor coclant system

following a postulated pip2 rupture. Their function is
to 1imit the flow of reactor coolant from the ruptured

pipe and/or to prevent the ruptured pipe from damaging

components or structures required for the orderly shut-
down of the plarnt.

Reactor Coolant System Stops

The purpose of the reactor coolant system stods is to
1imit the motion of components following a postulated
pipe rupture. Their function is to maintain the stresses
in the components, pipes and supports resulting from
forces gensratad by the pipe rupture within the limits
prescribed by Reference 3.2.

4.3 Detailed Description

4.3.1

Reactor Vessel Supports

The reactor vessel supports are shown in Figure 1. The
reactor vessel is supoorted by four vertical columns located
under the vessel irlet nozzles. A pad welded to each nozzle
provides a surface to which the column is bolted. This pad
also acts as a horizontal key to positively locate %he
vertical centerline of the vessel. It is designed to mate
with the cwner's structure and allows free radial growuth

of the vessel during thermal exransion while succortirg the
vessel horizontally curing earthquakes and following a
postulated pipe rupture.

Figure 2 shows the interface at the upper horizont2] reactor
vessel supporss, Low fricticn bearings are usad to mininize
resistance ¢ thermal expznsion. The clsarance betwesn the
nozzle pad and the upper horizontal supporting structure must
be shirmed %o a specified size and verified curing hot
functional testing,

pipe rupture.

B —— S ——



4.3.2

At the bottom of each column is a baseplate which is
drilled to accent anchor bolts. Shear bars attached to
this plate and preloaded anchor bolts are the

mechanism by which column loads are transmitted to the
foundation. The baseplate also acts as a keyway for a
horizontal key welded to the lower vessel head. An
energy absorbing material is used between the key and
keyway to provide horizontal seismic support, while
limiting the load on the vessel head during a pipe
rupture.

Low friction bearings are used at each s1iding surface
on the lower keyways to minimize friction loads to the
supporting structure. Figure 3 shows the interface at
the reactor vessel lower supports.

Steam Generator Supports and Stops

The steam generators supports are shown on Figure 4. The
steam generator is supported by a conical skirt welded to
the steam generator lower head. The skirt provides a
bolting surface for a heavy steel sliding base. Four low
friction spherical head besarings under the plate are the
sliding interface which allows horizontal mction parallel
to the hot leg due to thermal expansion. Machined cutouts
in the sliding base act as keyways for emtedded keys which
support the generator horizontaily. In addition, the cutouts
provide a mating surface for a stop that limits motion
parallel to the hot leg following a postulated rezctor
coolant pipe rupture. Slotted holes are prcvided in the
sliding base to accept anchor bolts.

Figure 5 shows the interface 2t the lower steam generator
supports. In the kewrys, low friction bearirgs are used
to minimize resistance o thermal motion. The clearance
betwean the stop mating surface and the key must be shimmed
to a specified size ani verified during hot functional
testing. Also the gao between the top of the sliding base
and the anchor bolt nuts must be set to a specified size
during hot functional testing.

Horizontal suoport at the top of the stea
vided by two keys and tvwo interccnnzctec hycraulic snutber
asserblies., They act 2s horizonta o ;
generator during eartrsuake and fo
rupture, while allowing motion par
to thermal expansion,

o -



4.3.3

4.3.4

Figure € shows the upper steam generator supports. Low
friction bearinas are bolted to the sides of the owner's
keyway. Each snubber assembly consists of a lug welded

to the steam generator, a lever, two links, tuo snubbers,
one clevis pinned to the lever and two clevises pinned to
snubbers. Each clevis, through which loads are transmitted
to the owner's structure, is drilled to accept ancher

“bolts.

Reactor Coolant Pump Supports and Stops

The supports and stop control movement of the reactor coclant
pump in the horizontal and vertical planes during accidents
but accomodates thermal growth during plant heat up.

The reactor coolant purp supports and stop are shown in Figure
7. The reactor coolant pump zr.! —otor assembly is supported by
four vertical columns pinned to the pump mounting ring., It is
supported for seismic and loss of coolant accident loads by two
horizontal columns pinned to the top of the motor mount, two
horizontal cclumns pinned o the pump mounting ring, and a
horizontal snubber system attached to the tcp of the motor
mount. In addition horizontal restraint is provided, following
a postulated pipe rupture, bv a stop located at the pump casing
at the elevation of the discharge nozzle.

Each column, horizontal and vertical, and the snubtber asserbly
ends in a clevis, through vhich lcads are transmitted to the
owners structure, Egach clevis is drilled to accept anchor bolts.

The pump stop mates directly with the pump casing, The clearance
betwgen the mating surface and the stop must be shimred to a
specified size and verified during hot functional testing.

Pressurizer Supports

The pressurizer supoorts are shown in Ficure 8. The pressurizer
fs supported by a cylindrical skirt welded to the bottcn head

~of the pressurizer. The skirt erds in a flange drilles ¢

accept ancher Solts. Althcuch most thermal arowth will be in
the vertical direction, the pressurizer skirt design will
accomodate racial growth without bolt slippage.

Four keys weldad %o the upocer portion of the pressurizer
sheil give additivnal sucoort to the pressurizer during

sefsmic a=d follewiry » eossulated oine rupture,
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4.3.5 Reactor Coolant Piping (Main Loop) Restraints

Pipe restraints are located to preventexcess1ve moves=

ment of reactor cocolant pipes as a consequence of postu-
lated guillotine pipe rudtures. Restraint for slot type
ruptures is provided by the normal component suppore system,
The restraints also limit the mechanical locads transmitted
to the components and limit the size of postulated quillo-
tine rupture flow areas in order to minimize the magnituce
of the subcompartment pressures,

One horizontal restraint is located on each discharge
leg elbow for a postulated discharge leg .erminal ¢nd
guillotine at the reactor vessel inlet noszle terminal
end. A vertical restraint is located beneath each hot
leg elbow to protect acainst a postulated gquiliotine rupture
at the steam generator inlet nozzle terminal end. Two
vertical restraints and one horizontal restraint are
located on the suction leq. The vertical restraint under
the pumps is provided for a cuillotine rupture of the
suction leg at the pump sucticon nozzle terminal end. The
other vertical and the horizental restraint, tcgether. restrain
the pipe following a postulated circumferential pipe break
at the steam generator ocutlet nozzle teminal end Pipe

- stop locations are shown in Figure 9.

In order to allow unrestrained thermal movements of the pipe,

a specified gap will exist between the pipe and the restraint
at all restraint locations. This clearance must be shirmed

to a specified size and verified during hot functional testing.

Two lugs welded to each discharce leg elbow provide a mating
surface for each discharge leg restraint, At all cther
restraint locations restraints mate with the pipe itself.
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