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Beaver Valley Power Station, Unit No. 1

. Docket No. 50-334, License No, DPR-&6

Main Feedwater Piping Elbow Cracking and Misalignment (TAC 79769)
Page 2

REQUESTED VERIFICATION

Verification that the feedwater lines are free of binding or
interference with pipe~rupture restraints under all thermal
conditions.

ACTIONS

A, Main feedwater piping was walked down at the completion of
design change 1684 and replacement of an elbow on the “C"
loop. It has been verified that the lines are free of

binding or interference with the pipe rupture restraints.

B. Analytical evaluations of main feedwater pipe movement were
reviewed to verify that spacing at pipe supports and rupture
restraints are adequate under all thermal conditions. This
review entailed a compavison of existing gjaps at restraints
versus calculated dirrnlacements under all thermal
conditions. Under stratified conditions, the piping will
close gaps at specific restraints. Thie was incorporated in
the analyses and it has been determined that pipine will
remain within the design basis s%ress criteria un. er all
thermal conditions.

. Temperature and displacement instrumentacion nas been
snstalled at certain locations on wmain teedwater piping
ad0ps A and C to gather more information and furt.er define
Global Thermal Stratification effects. Tach temperature
monitoring location has a minimum of three (3) thermocouples
located at the top, bottom and on the side of the pipe.
Each displacement location has three (3) lanyards to measure
the veritcal, lateral and axial deflections of the pipe.

Based upon the acticns summarized above, we have concluded that

the main feedwater piping has been restored to a satisfactory
configuration for plant operation. Should you have any questions
regarding this response, please c¢ontact Mr. Ken McMullen at (412)
393~5214.,

Sincerely,

O

D. Sieber
Vice President
Nuclear Group

Attachment

cct Mr. J. Beall, Sr. Resident Inspector
Mr. T. T. Martin, NRC Region I Administrator
Mr. A. W. DeAgazio, Project Manager
Mr. R. Saunders (VEPCO)
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The restraints consist of a circular arch (or yoke) and a welded
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The barrier provided near the containment penetration 1s attached
to the pipe penetration sleeve,

Egquipment Supports

The internal structural system of the containment is designed to
mitigate loading due to rupture in the main reactor coolant lines
and the main steam and feedwater 1lines. Incident rupture 1is
considered in only one line at a time. The support system is
designed to preclude damage to or rupture of any of the other
lines as a result of the incident. The snubber and key systems
are designed to deliver rupture thrusts on the steam generator
into the internal structural system. In determining the steam
generator support reactions, the system is reduced to a dynamic
model consisting of a suitable number of masses and resistance
elements. The dynamic problem is solved by numerical methods,
using a thrust time history as loading. Resistance, dynamic
amplification of the thrust, and rebound forces are calculated as
a function of time. The reactor vessel and support system is
similarly treated.

5.2.6.4 Pipe Whip Analysis

The analysis ¢f the restrained piping within the containment was
completed and the fabrication of restraints begun before any
officially acceptable criteria for analysis was published.
Subsequent to the completion of the analysis, analytical methods
and criteria to be used in determining pipe whip analysis was
transmitted to DLC from the AEC. The analytical methods and
criteria are provided in Attachment A to Section 5.2, "Pipe Whip
Analysis Guidelines"™., The analytical methods and criteria used
were similar to, but not 1dentical with, those outlined in
Attachment A. To facilitate a comparison, the original criteria
is provided in Attachment B using the format of Attachment A and
a point-by-point comparison is presented. Emphasis is placed on
those criteria which differ.

5.2.7 Corrosion Protection and Coatings
5.2.7.1 Steel Liner

The exterior of the steel liner is not cnated because it is in
intimate contact with the concrete z2ad has adequate protection
from corrosion. The interior of the stsel liner has an inorganic
zinc coating with a white epoxy wopcoating which provides
protection for both normal operating anc accident conditions.

5.2.7.2 Concrete and Structural Steel

211 interior concrete and structural steel surfaces in the
~sntainment structure were given a coating suitable for service
under DBA conditions. The steel floor grating is galvanized.
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not preclude the systen’s ability to perform its function. The
pcsitions of these valves are indicated in the control room. The
instrumentation, control and eiectrical eguipment of this system
conforms to the reguirements of Institute for Electrical and
Electronic Engineers (IEEE) 279~1971 Criteria for Protection Systenms
for Nucleai Power Generating Stations and IEEE 308~-1971 Criteria for
Cclass 1lE Power Systems for Nuclear Power Generating Stations.

10.3.5.23 Description
10.3.5.2.1 Condersate and Feedwater Systenmns

cendensate is withdrawn from the condenser hotwells by two half-size
capacity motor-driven condensate pumps. The pumps discharge into a
common header which carries the condensate through twvo steam jet air
ejector condensers arranged in parallel and through one gland steam

condenser. A flow control valve and a bypass around the gland steam
condenser ensure that no more than paximum design flow passes
through the gland steam cordanser. Downstream of the gland steam

condenser, the common header divides into two lines which carry the
condensate through the tube side of two trains of heat exchangers
arranged in parallel, each consisting of one heater drain cooler and
five low pressure feedwater headers (NO. 2 through €6), each
half-capacity. The effluent from each train combines into a common
suction header for the two half-size design capacity steam generator

feedpunps. Mar. .al valves permit isolation of one train of heaters
for maintenance without a station shutdown.

The condenser hotwell is designed to operate at normal level such
that 4 minutes of condensate flow (71,000 gal) 1is available to
supply the condensate pumps. A 200,000 gal turbine plant
demineralized water storage tank floats on the system. Each of the
two vertical barrel-type condensate pumps is rated at 9,700 gpm at
1,078 ft TDH. Finimum flow of approximately 3,000 gpm total for
each of +the two condensate pumps 1is maintzined by an orifice
measuring device downatream of the gland steam condenser. The

orifice measuring device operates the recirculation valve as shown
in Figure 10.3-4.

Two half-size steam generator feedpuxps, each rated at 15,200 gpm
and 1,700 ft TDH, are furnished to supply feedwater to the three
steam generators. Bach feedpump is equipped with two 4,000 hp
electric motor drivers in tandes. Minimum flow for sach pump is
paintained by administrative control and an automatic recirculation
control and alars system, consisting of: flov measuring nozzles,
flow totalizer, controller, and recirculation valves. The
recirculation valves normally maintain a minimus flow of 8,000 gpm
per pump. Feedwater leaves the first-point heaters at 440°F.

The steam generator feedpumps discharge through two half-size design
capacity high pressure feedvater heaters (No. 1), arranged in
parallel, to a common discharge header for distribution to the steam
generators through individual feedvater flow control valves,

10.3-14
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positioned by the three-element feedwater control system for each

steam generator. A manual bypass around each first-point heater
allows isolation of these heaters for maintenance without a station
shutdown. During low power operation or hot shutdown, when

feedvater flow is belowv 20 percent of design flow, a bypass valve
around each feedwater control valve provides steam generator level
and feedvater flow control. The automatic control of the stean
generator water level at low power using the feedwater bypass valve
is also discussed in Section 7.7.1.7.

INSERT ====~ > I
An automatic bypass is used to bypass all the low pressure heaters

between the condensate pump discharge and the steam generator
feedpump suction in the event of a sudden load reduction. This
enables the condensate pumps to supply adeguate suction to the stean
generator feedpumps.

Drains from the moisture separator reheater units and the No. 1 and
No. 2 feedwater heaters are collected in the heater drain tank and
pumped into the suction of the steam generatcr feedpumps by one of
the two full-capacity heater drain pumps. Drains from heater No. 3
cascade to heater No. ¢ and from heater No. 4 to heater No. 5 and
from heater No. 5 through the drain cooler to the condenser. Drains
from heater No. 6 flow directly to *he rondenser. An alternate
drain line is provided directly to the condenser from the heater
drain tank and feedwater heaters Nos. 1, 3, 4, 5 and 6.

Condensate from the condenser hotwell may be discharged under
administrative control through either a double valved connection
line to the circulating water line, if activity levels permit, or
through a normally closed connection to the liquid waste dispcsal
system (Section 11.2.4). The condensers may also be emptied by
pumping, with the condensate pumps, inte the turbine plant
demineralized water storage tank. This tank also supplies makeup to
the condenser hotwells. During normal operation, discharge of
condensate to the tank and makeup from the tank are automatically
controlled by the hotwell level.

Chemical feed equipment is used to add chemical solutions to the
discharge of the condensate pumps in the condensate and feedwater
systems. The chemicals control residual ovygen content, maintain pH
at levels specified in the BVPS-1 Chemistry Hanual and inhibit
corrosion so as to reduce pickup of metal by the feedwater.

Solutions are mixed and stored in covered feedtanks. The solutions
are pumped into the main condensate system by motor-driven positive
displacement pumps with manually adjustable stroke.

10.3.5.2.2 Auxiliary Fsedwater System

The steam generator auxiliary feedpumps are used as an emergency

source of feedwater supply to the steam generators. They are
required to ensure safe shutdown in the event of a main turbine

10.3-15
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THERMAL STRATIFICATION
IN THE MAIN FEEDWATER PIPING

Insert the following paragraph where indicated in Section 10.3.5.2.1
"Condensate and feedwater Systems,” Page 10.3-15

When a reactor trip occurs feedwater control valves are «
feedwater flow s initiated Flow continues into the main feed
downstream through the bypass vaive Continued flow

valve combines with cold auxiliary fteegwater flow
stratificaticn in the downstream maitl Hnes

th

he main feedwater lines can Cause ncreased stress levels

feedwater piping and supports herefore, the bypass valve around e

main treegwater control valve mus e 1solated above 30 percaent pt

2lals froorm
AR N | .

prevent the possibuity of Increased stress levels res
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Add the following reference to the list of Section 10.3 references on Page
10.3-27

- » ’ 1 ™ S ~ St did i ’ Se casas a2 8 - / ™
Letter from J.D. Sieber (Duquesne Light Company) to A.W. De
(Nuclear Regulatory Commission) D)€ Main Feedwater

Elbow Cracking and Misalignment 9769 (June 1991
~ b
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References for Section 10.3

1. DLC NED Analysis 8700-21-5, Rev. 0. Adcendum 1, dated June 1986.

INSERT ===~ >
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