ATTACHMENT A

Revise the Technical Specifications as follows:
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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

ALLOWANCE (TA)

Manual Reactor Trip M A

Power Range, Neutron Flux
a. High Setpoint 7.5

b. iow Setpoint 8.3
Power Range, Meutron Flux, 1.6
High Pesitive Rate

Power Range, Meutron Flux,
High Negative Rate

Intermediate Range,
Neutron Flux

Source Range, Neutron Flux
Overtemperature AT
Uverpower AT

Pressurizer Pressure-low
Pressurizer Pressure-High

Pressurizer-Water Level-High

toss of Flow

&
o ®

RATED THERMAL POWER
Loop design flow = 88,500 gpm

Z
NA.

56
.56

8.41

10.01 0

538 10 See Mote 5

4387/ 432199
0.71 1.67
4.96 0.67
2.18 1.67

2-01/39 0.60

TRIP SETPOINT

H.A.

< 109% of RTP®
<25% of RTP®

5% of RTP® with
time constant
2 seconds

5% of RATP® with
time comstant
2 seconds

25% of RTP®

IV A

<
a
>

IA

< 10% cps

See NHote 1

See Note 3

> 1945 psig***
< 2375 psig

< 92% of instru-
ment span

> 90% of loop
design Flow*®

ALLOWABLE VALUE

N_A

< 111.1% of RYP®
<27.1% of RTP®
¢ 6.3% of RTP® with
time constant
2 seconds
6.3% of RTP® with
time constant
2 seconds

30.9% of RTP*

< 1.4 x 10% cps
See Note 2

See Mote 4

> 1935 psig™**
< 2383 psig

< 93.8% of instru
sent span

>5§§£§ of lvop

design flow**®

A** Time constants utilized in the lead-lag controller for Pressurizer Pressure-low are 2 seconds for lead and

i second for laq.

Channel calibration shall ensure that these time constants are adjusted to those values.




TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM IHSTRUMENTATION TRIP SETPOINTS
ont

Average temperature, °F:

L2g compensator on measured 1avg;

Time constant utilized in the measured Yavq 1ag compensator, e = 0 s;

¢ LINY = A37YA 43AV3g

< 576.2°F (Nominal 'avg at RATED THERMAL POWER);

0.00082;

Pressurizer Pressure, psig;
P’ 2235 psig (Nominal RCS operating pressure);
S Laplace transform operator, s !;

and fl(AI) is a function of the indicated difference between top and bottom detectors of the power-range
nuclear ion chambers; with gains to be selected based on measured instrument response during plant startup
tests such that:

(i) For G - G between -33% and +9%, fl(AI) = 0, where q, and q, are percent RATED THERMAL

POWER in the top and bottom haives of the core respectively, and q * % is total THERMAL
POWER in percent of RATED THERMAL POWER;

(ii) For each percent that the magnitude of q, - @, exceeds -33%, the AT Trip Setpoint shall
be automatically reduced by 2.52% of its value at RATED THERMAL POWER; and

(iii) For each percent that the magnitude 9, - g exceeds +9%, the AT Trip Setpoint shall
be automatically reduced by 1.75% of its value at RATED THERMAL POWER.

NOTE 2: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpeint by more than-%iz% of
AY span. /




TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMEMTATION TRIP SETPOINTS
NOTATION (Continued)

Lag compensator on measured Iavg;

Time constant utilized in the measured 'avg lag compensator, Te = 0s;

0.0012/°F for ¥ > 1" and K6 =0 for T < T";

Z LINN = A31IVA ¥3AV3Q

Average Temperature, °F;
Indicated Iavg at RATED THERMAL POWER (Calibration temperature for AT
instrumentation, <576.2°F);

S Laplace transform operator, s !. and

fz(Al) = 0 for all Al.

NOTE §&: The channel's maximum Trip Setpoint shall not exceed its computed frip Setpoint by more than

28X of AT span. -
2.5% 1 99%

MOTE 5: The sensor error for temperature is 3<3F2% and 0.73% of span for pressure.




TABLE 3.2-1
DNB PARAMETERS

3 Loops in
PARAMETER Operation

.
Reactor Coolant System Tavg < 560-2°F

Pressurizer Pressure > 2220 psig*

Reactor Coolant System > 274,800 gpm®*
Total Flow Rate

*Limit not applicable during either a THERMAL POWER ramp increase in excess of
5 parcent RATED THERMAL POWER per minute or a THERMAL POWER step increase in
excess of 10% RATED THERMAL POWER.

"XInciuoes a 3.5% flow measurement uncerta‘nty,

BEAVER VALLEY = UNIT 2 3/4 2-14
PROPOSED




TABLE 3.3-1 (Continued)

Above P<6 but below S% of RATED THCRMAL POWER, restore the
inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above 5% of RATED THERMA! POWER.

Above 5% of RATED THERMAL POWER, POWER OPERATION may
continue.

ACTION 4 With the number of channels OPERABLE one less than required by

the Minimum Channels OPERABLE requirement and with the THERMAL
POWER level:

a. Below P-6, restore the inoperable channe) to OPERABLE status
prior to increasing THERMAL POWER above P-6 setpoint and
suspend positive reactivity operations.

b. Above P-6, operation may continue.

ACTION 5 With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel to
OPERABLE status within 48 hours or open the Reactor Trip System
breakers, suspend a)) operations involving positive reactivity

changes and verify Valve 2CHS$-91 1is closed and secured in
position within the next hour.

ACTION 6 This Action is not used.

ACTION 7 With the number of OPERABLE channe1s¥one less than the Tota)
Number of Channels and with the THERMAL POWER level:

a. Less than or equal to 5% of RATED THERMAL POWER, place the
inoperable channel in the tripped condition within 1 hour;
restore the inoperable channel to operable status within
24 hours after increasing THERMAL POWER above 5% of RATED
THERMAL POWER; otherwise reduce THERMAL POWER to less than
5% of RATED THERMAL POWER within the following 6 hours.

Above 5% of RATED THERMAL POWER, place the inoperable
channel in the tripped condition within 1 hour; operation

may continue until perfcrmance of the next required
CHANNEL FUNCTIONAL TEST.

ACTION 8 - With the number of OPERABLE channels one less than the Tota)
Kumber of Channels and with the THERMAL POWER level above P-9,
place the noperable channel in the tripped condition within

1 hour; operation may continue until performance of the next
required CHANNEL FUNCTIONAL TEST.

ACTION 9 - This ACTION is not used

¥ An OPERABLE hot log channe( comsists of 3 1) Thoee BT yor hat
€3, 0r 2) As RTD% per ho it /@; witl the Laled £TD 4 pommeeded
ave The reg red b app ed
BEAVER VALLEY - UNIT 2 3/8 3-6
PRoPosEY,




TABLE 3.3-2
REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES
FUNCTIONAL UNIT RESPONSE TIME

1. Manua) Reactor Trip NOT APPLICABLE
¢. Power Range, Neutron Flux < 0.5 seconds*

3. Power Range, Neutron Flux,
High Positive Rate NOT APPLICABLE

Power Range, Neutron Flux,
High Negative Rate < 0.5 seconds®

Intermediate Range, Neutron Flux NOT APPLICABLE

Source Range, Neutron Flux NOT APPLICABLE
(Below P-10)

6.0
Overtemperature AT <S5 seconds®

©
Overpower AT 5-gr5-soconds“

Pressurizer Pressure==[ow < 2.0 seconds
(Above P-7)

. Pressurizer Pressure==High < 2.0 seconds

. Pressurizer Water Level==High MOT APPLICABLE
(Above P-7)

. Loss of Flow = Single Loop
(Above P-8) < 1.0 seconds

Loss of Flow =~ Two Loop < 1.0 seconds

(Above P=7 and below P-8)

. Steam Generator Water Level==Low=Low € 2.0 seconds

(Loop Stop Valves Open)

- Steam/Feedwater Flow Mismatch and
Low Steam Generator Water Leve) NOT APPLICABLE

- Undervoltage-Reactor Coolant Pumps < 1.5 seconds
(Above P-7§

- Underfrequency-Reactor Coolant Pumps 0.9 seconds
(Above P=7) 4

*Neutron detectors are exempt from response time testing. Response
time shall pe measured from detector output or input of first
electronic component in channel.

BEAVER VALLEY - UNIT 2 3/4 3-8
PRoPoSED




ATTACHMENT B

Beaver Valley Power Station, Unit No. 2
Proposed Technical Specification Change No. 38
REACTOR TRIP INSTRUMENTATION REVISION

RID BYPASS ELIMINATION

DESCRIPTION OF AMENDMENT REQUEST

DCP-1469 will incoporate a plant design change during the 2nd
refueling outage (September 1990) to remove the existing Reactor
Coolant System (RCS) hot leg and cold leg Resistance Temperature
Detector (RTD) bypass system and replace it with fast response
thermowell mounted RTD'S intalled in the reactor coolant loop
piping. The revised design will affect the FSAR and UFSAR
response time design basis for the Overtemperature and Overpower
delete T and loss of flow reactor trip functions. WCAP-12478
entitled "RTD Bypass Elimination Licensiry Report for Beaver
Valley Unit 2" (Proprietary) is attached and describes the
extensive analyses, evaluation and testing performed to ensure
the new design meets all safety, licensing and control
requirements necessary for the safe operation of the plant. The
proposed technical specification amendment would support this
design change by incorporating the revised response times into
the applicable reactor trip functions.

BACKGROUND

Separate bypass manifolds for each reactor coolant locp hot and
cold leg are yprovided so that individual temperature signals may
be developed for use in the reactor control and protection
system. The bypass manifold around each steam generator obtains
a representative hot leg temperature by mixing the flow from
three scoop connections, which extend into the flow stream at
locations 120 degrees apart in the cross-sectional plane, on the
reactor coolant leg. The hot leg bypass flow exits the manifold
to a common return line.

Flow for the cold leg bypass manifold, which bypasses the RCP, is
obtained dowrstream of the pump discharge. Because of the mixing
action of the pump, only cne connection is required to obtain a
representative sample. This connection is located as close as
possible to the weld connection at the pump discharge and is in
the same relative position in each loop.

The bypass manifold lines join downstream of each of the hot and
cold leg manifolds and discharge intc a common line. The
combined bypass flow passes through a flow indicator before
discharging to the suction side of the RCP.

The manifolds are not provided with thermometer wells. 1Instead,
the resistance temperature detectors extend directly into the
flow path. Therefore, two isolation valves in series are
provided on each side of tre bypass manifold to allow for
resistance temperature detector maintenance. The valve nearest
the connection to the main coolant piping is located above the
centerline of the reactor coolant pipe to permit valve repair
during cold shutdown. 1In addition, vents and drains are provided
in each manifold to be used, in conjuction with the isolation
valve, for maintenance.
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The plant design modifications will involve replacing the current
RTD bypass system with RTD's installed in each reactor coolant
loop to obtain the individual loop temperature signals for input
to the reactor control and protection system. The design change
will eliminate the bypass line components which have been a
source of plant outages as well as occupational radiation
exposure

If plant interferences preclude the placement of a thermowell in
a scoop, then the scoop will be capped and a new penetration made
to accomodate the thermowell as shown in the WCAP Figure 1.2-2.

C. JUSTIFICATION

The NRC has identified (Information Notice 88-13) potential
problems resulting from the improper application of packless
metal diaphragm valves supplied by Kerotest. The cause of the
valve prok)~ms was attributed to excessive piping vibration
induced by "chugging" during reverse flow through these valves.
We have identified twelve (12) Kerotest packless metal diaphragm
globe valves located in the RID bypass manifold piping system
which could experience reverse flow. The RTD bypass manifold
piping is a source of increased radiation exposure from required
maintenance on the bypass piping and from crud traps which
increase the radiation exposure throughout the loop
compartments. The RTD's in the bypass manifolds are susceptible
to physical damage during outage activities and difficulties have
been identified with replacement of the direct immersisn type
RTD's. Problems have also been incountered in torquing the
flanged connections in the RTD bypass manifold piping to achieve
a leak-tight joint. Therefore, elimination of the RTD bypass
Piping and associated valves and flanged connections will reduce
maintenance and operating problems in addition to reducing
personnel radiation exposure.

The new thermowell mounted RTD's have a response time equal to,
or better than, the current bypass piping RTD. This will allow
the total RCS temperature measurement response time to remain
unchanged at 6.0 seconds. As stated in the WCAP, the differences
in response time characteristics and instrumentation
uncertainties associated with the fast response thermowell RTD
ijystem have been analyzed for those UFSAR accident analayses that
may be affected by the proposed design change. It was conclucded
that a small increase in RCS temperature uncertainty (from 4.0 to
4.1 deg F) can be accomodated by margins in the safety analyses
acceptance criteria limits and allocation of generic DNB margin.
All other safety analysis assumptions remain valid. Therefore,
the applicable UFSAR non-LOCA safety analyses conclusions and
acceptance criteria continue to be met. It was determined that
for the UFSAR Small and Large Break LOCA events a Peak Clad
Temperature (PCT) penalty of 1 degree F was assigned to account
for the small increase in RCS temperature uncertainty with the
results indicating the analyses continue to meet existing
acceptance criteria.
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The WCAP provides a discussion of the effects on the plant
instrumentation and control functions and concludes that
compliance with IEEE 279-1971, applicable general design criteria
and industry standards and regulatory guides will not be

changed. The mechanical effects are also discussed and it is
concluded that the integrity of the reactor coolant piping as a
pressure boundary component is maintained by adhering to the
applicable ASME Code sections and the pressure retaining
capability and fracture prevention characteristics of the piping
will not be compromised by these modifications.

D. SAFETY ANALYSIS

Based on the calculations described in WCAP~12478, the following

protective function technical specification requiremnts must be
revised:

1) Change the Table 2.2-1 values listed for the following
functional unit prameters (from/to):

Functional Allowance

Allowable
Unit (TA) 4

Value

Overtemperature (7.3/7.0) (5.18/5.10)
delta T

Overpower (4.8/4.9) (1.38/1.71) (1.72/1.49)
delta T

Loss of Flow (2.01/1.39) (89.5/88.8)

Change the Table 2.2-1 maximum allowable value not to be
exceeded for:

Note 2 frowm 1.7 percent to 1.6 percent, and for
Note ¢ from 2.6 percent to 2.5 percent

Change the Table 2.2~1 note 5 sensor error for temperature
from 1.72 percent to 1.49 percent.

Change the Table 3.2-1 Reactor Coclant System Tavg from less
than or equal to 580.2 F to less than or equal to 580.3 F.
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5) Add an * note to Table 3.3-1 Action 7 to identify the use of
two hot leg RTD's per loop provided the failed RTD is
disconnected and the required bias is applied.

Change the Table 3.3-2 response time for the item 7

Overtemperature delta T and the item 8 Overpower delta T
from 5.5 seconds to 6 seconds.

Three fast response, narrow range, single element thermowell
mounted RTD's will be installed on each hot leg. The thermowells
will be located within the three existing RTD bypass manifold
scoops and measure the differential temperature and avearage
temperature. One fast response, narrow range, dual-element RTD
will be located in each cold leg to replace the cold leg RTD
located in the bypass manifold. One element of the RTD will be
considered active and the other element will be a spare. The RTD
bypass manifold return line will be capped at the nozzle on the
crossover leg. The new thermowell mounted RTD's will be used for
both contrel and protection. The average temperature and
differential temperature signals used in the control-grade logic
will be input into a median signal selector which will select the
signal which is in between the highest and lowest values of the
three inputs to avoid any adverse plant response as a result of a

single signal failure. The 7300 process electronics that require
modification will be qualified to the same level as the existing

7300 electronics.

The FSAR accident analyses are affected due to the different
response time characteristics and instrumentation uncetainties
between the fast response thermowell RTD system and tae current
RTD bypasss system. However, as shown in the WCAP Table 2.1=1,
the total response time remains the same.

RTD Fast Response
Bypass System (sec) Ihexmowell RID System (sec)

RTD Bypass Piping
and Thermal Lag
RTD Response Time
Electronics Delay
Total Response Time

As described in UFSAR Section 7.2.1.1.4, the hot and cold leg
RTD's are inserted into reactor coolant bypass loops. A bypass
loop from upstream of the steam generator to downstream of the
steam generator is used for the hot leg RTD's and a bypass loop
from downstream of the reactor coolant pump to upstream of the
pump is used for the cold ieg RTD's. The RTD's are located in
manifolds within containmeat and are inserted into the reactor
coolant bypass loop flow without thermowells. UFSAR Section
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7.2.2.3.2 decribes the monitoring and testing used to demonstrate
the accuracy of the RTD temperature measurements. UFSAR Figures
5.1-1 through 5.1-7 illustrate the existing RTD bypass piping
configuration. These and other sections of th UFSAR will be
revised as shown in Attchment C to address the design
modifications as well as describe how the new thermowell mounted

RTDs will be used in the control and protection functions cof the
plant.

The RTD manufacturer, WEED Instruments, Inc. will perform time
response testing of each RTD and thermowell prior to
installation. Response time testing of the RTD's will also be
performed in-situ to demonstrate that the RTD's can satisfy the
response time requirement as installed in the plant.

Westinghouse has evaluated data taken from other operating plants
and determined the appropriate temperature error to account for
the effectes of temperature streaming and incorporated this error
into the safet, -.alysis and calocrimetric flow calculations. The
spare cold leg RTD element provides sufficient spare capacity to
accommodate a single cold leg RTD failure per loop. Provisions
in the RTD electronics allow for operation with only two hot leg
RTD's in service. Failure of a hot leg RTD would require manual
action to defeat the failed signal and rescale the electronics to
average the remaining two hot leg signals. The procedure for

using the actual plant bias data is provided in Appendix As of
the WCAP.

The method for using fast-response RTD's installed in the reactor
coolant loop piping as a means for RCS temperature indication has
undergone extensive analyses, evaluation and testing as descrived
in WCAP-12478. Incorporating this system into the plant design
meets all safety, licensing and control requirements necessary
for the safe operation of the plant. The analytical evaluation
has been supplemented with in-plant and laboratory testing to
further verify system performance. The fast response RTD's to be
installed in the reactor coolant loop piping will adequately
replace the present hot and cold leg temperature measurement
system and enhance ALARA efforts as well as improve plant
reliability. Other nuclear plants similar to Beaver Valley Unit
2 have replaced the RTD bypass system with the fast response
thermowell RTD systenm, including Beaver Valley Unit 1, H. B.
Robinson and Salem Units 1 and J. Therefore, based on the above,
the proposed changes have been determined to be safe since the
design meets all safety, licensing and control requirements
necessary for the safe operation of the plant.

E. NO SIGNIFICANT HAZARDS EVALUATION

The no significant hazard considerations involved with the
proposed amendment have been evaluate', focusing on the three
standards set forth in 10 CFR 50.92(c) as qguoted below:
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The commission may make a final determination, pursuant to
the procedures in paragraph 50.91, that a proposed amendment
to an operating license for a facility licensed under
paragraph 50.21(b) or paragraph 50.22 or for a testing
facility involves no significant hazards consideration, if
operation of the facility in accordance with the proposed
amendment would not:

(1) 1Involve a significant increase in the probability or
consequences of an accident previously evaluated; or

(2) Create the possibility of a new or different kind of
accident from any accident previously evaluated; or

(3) Involve a significant reduction in a margin of safety.

The following evaluation is provided for the no significant
hazards consideration standards.

] Does the change involve a significant increase in the
probability or consequences of an accident previously
evaluated?

A plant design change is scheduled for the 2nd refueling outage
to remove the existing Reactor Coolant System (RCS) hot leg and
cold leg Resistance Temperature Detector (RTD) bypass system and
replace it with fast response thermowell mounted RTD's installed
in the reactor coolant loop piping. The revised design will
affect the FSAR and UFSAR response time design basis for the
Cvertemperature and Overpower delta T and loss of flow reactor
trip functions. The transients which assume protection from
these functions are:

Core Thermal Limit Protection

Loss of Electrical Load/Turbine Trip

Uncontrolled RCCA Bank Withdrawal at Power

CVCS Malfunction that results in decrease in the RCS Boron
Concentration (Mode 1)

Partial Loss of Forced Reactor Coolant Flow

Reactor Coolant Pump Locked Rotor

Steamline Break for EQ Outside Containment

Reactor Core Response to Excessive Secondary Steam Releases
(at Power)

Westinghouse has prepared WCAP-12478 entitled "RTD Bypass
Elimination Licensing Report for Beaver Valley Unit 2"
(Proprietary) which describes the extensive analyses, evaluation
and testing performed to ensure the new design meets all safety,
licensing and control requirements necessary for the safe
operation of the plant. Attachment C provides revisions to
applicable UFSAR Sections to reflect the bypass piping
elimination and replacement with the fast response thermowell RTD
system. These UFSAR changes are provided as background
information for this technical specification change and will be
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included in a future UFSAR update. The UFSAR accident analyses
are affected due to the different response time characteristics
and instrumentation uncertainties between the fast response
thermowell RTD system and the current RTD bypass system, however,
the total response time remains the same. The new thermowell
mounted RTD's will be used for both control and protection. The
average temperature and differential temperature signals used in
the control-grade logic will be input into a median signal
selector which will select the signal which is in between the
highest and lowest values of the three inputs to avoid any
adverse plant response as a result of a single signal failure.
The 7300 process electronics that require modification will be
qualified to the same level as the existing 7300 electronics.

The differences in response time characteristics and
instrumentation uncertainties associated with the fast response
thermowell RTD system have been analyzed for those UFSAR accident
analyses that may be affected by the proposed design change.

It was concluded that a small increase in RCS temperature
uncertainty (from 4.0 to 4.1 deg F) can be accomodated by margins
in the safety analyses acceptance criteria limits and allocation
of generic DNB margin. All other safety analysis assumptions
remains valid. Therefore, the applicable UFSAR non-LOCA safety
analyses conclusions and acceptance criteria continue to be met.
It was determined that for the UFSAR Small and Large Break LOCA
events a Peak Clad Temperature (PCT) penalty of 1 degree F was
assigned to account for the small increase in RCS temperature
uncertainty with the results indicating the analyses continue to
meet existing acceptance criteria.

The effects on the plant instrumentation and control functions
were evaluated and found to comply with IEEE 279-1971, applicable
general design criteria and industry standards and regulatory
guides. The mechanical effects were evaluated and it is
concluded that the integrity of the reactor coolant piping as a
pressure boundary component is maintained by adhering to the
applicable ASME Code sections and the pressure retaining
capability and fracture prevention characteristics of the piping
will not be compromised. Incorporating this system into the
plant design meets all safety, licensing and control requirements
necessary for the safe operation of the plant. Therefore, the
propored changes will not introduce any adverse safety
considerations or involve a significant increase in the
probability of occurrence or the consequences of an accident
previously evaluated.

2, Does th2 change create the possiblity of a new or different
kind of accident from any accident previously evaluated?

The design change will eliminate the bypass line components which
have been a souce of plant outages as well as occupational
radiation exposure. The new design will continue to perform the
functions satisfied by the current system. The proposed change
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will be performed in a manner consistent with the applicable
standards, preserve the existing design bases, and will not
adversely impact the gqualification of any plant systems. This
will preclude adverse control/protection systems interactions.
The design, installation, and inspection of the new thermowell
RTD system will be done in accordance with the applicable ASME
Boiler and Pressure Vessel Code criteria. Therefore, the
probability for an accident or malfunction of a different type
than previously evaluated will not be created.

3. Does the change involve a significant reduction in a margin
of safety?

The applicable design bases have been evaluatad to ensure the new
design will provide the overall reliability, redundancy and
diversity assumed available in the plant design for the
protection and mitigation of accident and transient conditions.
The integrated ocperation of the new thermowell RTD's is
consistent with the assumptions used in the accident analyses.
The applicable surveillance requirements will continue to ensure
the system functional capability is maintained comparable to the
original design standards. The response time measurement
provides assurance that the protective functions satisfy the time
limits assumed in the accident analyses. The integrity of the
reactor coolant piping as a pressure boundary component is
maintained by adhering to the applicable ASME Code sections and
the pressure retaining capability and fracture prevention
Characteristics of the piping will not be compromised.

Therefore, the proposed changes will not involve a significant
reduction in the margin of safety.

NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

The method for using fast response RID's installed in the reactor
coolant loop piping as a means for RCS temperature indication has
undergone extensive analyses, evaluation and testing as described
in WCAP-12478. Incorporating this system into the plant design
meets all safety, licensing and control requirements necessary
for the safe operation of the plant. The analytical evaluation
has been supplemented with in-plant and laboratory testing to
further verify system performance. The fast response RTD's to be
installed in the reactor coolant loop pipirg will adequately
replace the present hot and cold leg temperature measurement
system and enhance ALARA efforts as well as improve plant
reliability. Other nuclear plants similar to Beaver Valley Unit
2 have replaced the RTD bypass system with the fast response
thermowell RTD system. Based on the above safety analysis, it is
concluded that the activities associated with this license
amendment request satisfies the no significant hazards
consideration standards of 10 CFR 50.92(c) and, accordingly, a no
significant hazards consideration finding is justified.
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ENVIRONMENTAL EVALUATION

The proposed changes have been evaluated and it has been
determined that the changes do not involve (1) a significant
hazards consideration, (ii) a significant change in the types or
significant increase in the amounts of any effluents that may be
released offsite, or (iii) a significant increase in indivigual
or cumulative occupational radiation exposure. Accordingly, the
Proposed changes meet the eligibility criterion for categorical
exclusion set feorth in 10 CFR 51.22(¢) (9). Therefore, pursuant

to 10 CFR 51.22 (b), an environmental assessment of the proposed
changes is not reqguried.
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UFSAR Changes

Beaver Valley Power Station, Un't No. 2
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BVPS-2 UFSAR

5.4.3 Reactor Coolant Piping
5.4.3.1 Design Bases

The RCS piping is designed and fabricated to accommodate the system
pressures and temperatures attained under all expected modes of plant
operation or anticipated system interactions. Stresses are
maintained within the limits as defined in Section II1 of the ASME
Nuclear Power Plant Components Code for Class I components, Code and
material requirements are provided in Section 5.2.

Materials of construction are specified to minimize corrosion/erosion
and ensure compatibility with the operating environment.

The piping in the RCS is Seismic Category I, Safetv Class I and is
designed and fabricated in accordance with AS!E Section III, Class I
requirements.

Sctainless steel pipe conforms to ANSI B36.19 for sizes 1/2 inch
through 12 inches and wall thickness Schedules 40§ through 80S,
Stainless steel pipe ovtside of the scope of ANSI B34.19 conforms to
ANSI B36.10.

The minimum wall thickness of the loop pipe and fittings are not less
than that calculated using the ASME III Class 1, formula three, of
Faragraph NB-3641.1 with an allowaple stress value of 17,550 p|1.¢,
The pipe wall thickness for hotb—byyzfﬁﬁc-d-prcssurizcr surge line
is Schedule 160. The minimum pipe bend radius is five nominal pipe
diameters; ovality does not exceed & percent.

All butt welds, branch connection nozzle welds, and boss welds shall
be of a full penetration design.

Processing and minimization of sensitization are discussed in
Sections 5.2.3 and 5.2.5.

Flanges conform to ANSI B16.5.

Socket weld fittings and socket joints conform to ANSI B16.11.
5.4.3.2 Design Description

Principal design data for the reactor coolant piping are given in
Table 5.4-7. Beaver Valley Power Station - Unit 2 is provided with
loop stop valves on each hot and cold leg. These valves are
described in Section 5.4.12.

Reactor coolant loop pipe is seamless forged. Reactor coolant loop
fittings ere cast seamless without longitudinal or electroslag welds.

Pipe and fittings comply with the requirements of the ASME Code,
Section II, Parts A and C, Section I1I, and Section IX.

5.4-23



BVPS-2 UFSAR

The RCS piping is specified in the smallest sizes consistent with
system requirements. This design philosophy results in the reactor
inlet and outlet piping diameters given in Table 5.4-7. The line
between the steam generator and the pump suction is larger to reduce
pressure drop and improve flow conditions to the pump suction.

The reactor coolant piping and fittings which make up the loops are
sustenitic stainless steel. All smaller piping which comprise part
of the RCS such as the pressurizer surge line, —oep—brpase—ieres
spray and relief line, loop drains, and connecting lines to other
systems are austenitic stainless steel. The thermal sleeve in the
charging line connection is also austenitic stainless steel. The
nitrogen supply line for the pressurizer relief tank is carbon steel.
All joints and connections are welded, except for the pressurizer
code safety valves, where flanged joints are used.

All piping connections from auxiliary systems are made above the
horizontal centerline of the reactor coolant piping, with the
exception of:

1. Residual heat removal (RHR) pump suction lines, which are 45
degrees down from the horizontal centerline. This enables
the water level in the RCS to be lowered in the reactor
coolant pipe while continuing to operate the residual heat
removal system (RHRS) , should this be required for
maintenance.

3. Loop drain lines and the connection for temporary level
m2asurement of water in the RCS during refueling and
maintenance operation.

3. The differential pressure taps for flow measurement, which
are downstream of the steam generators on the first
90-degree elbow.

4. The pressurizer surge line, which is attached at the
- horizontal centerline.

5. The safety injection connections of the hot leg, for which
inservice inspection requirements and space limitations
dictate location on the horizontal centerline.

ARrooss) v an— ! bosses 1n each hot /e
6. Two of the three et Seide “ J
doioo‘oo—ho.—%og—..aa.g.i.n,

~

N de e #70
One hot leg sample connection and loogﬂth:::azells. all
located on the horizontal centerline.

Penetrations into the coolant flow path are limited to the following:
1. The spray line inlet connections extend into the cold leg

piping in the form of a scoop so that the velocity hLead of
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2. The reactor coolant sample system taps protrude into the
main stream to obtain a representative sample of the reactor
coolant. :

3. The resistance temperature detector hot leg bypsess
tORNeSTHONt -8 §COOPS ~whdeh-extend into the reactor coolant,
B B8 e b A e b BB B B B b tirg
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mSponsa:=tanpecatucendessetens are located in resistance
laspanttistccdobostosmeadds . that extend into the reactor

coolant pipes. vhermowe/ls

ma
ectior system
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i downstream

Ce temperat
reduce the

resistance
earest the connect
he centerline of the
uring cold shutdown. In a drains provided
ach manifold to be used, in conjunction with the”isolation valve

[ - CRE STV

Signals from these instruments are used to compute the reactor

coolant AT (temperature of the hot lng, Tnot’ minus the temperature

5.4-25



INSERT A

Each hot leg has three narrow range, thermowell mounted, fast response
RTDs located in approximately the same plane 120 degrees apart. These RTDs
extend into the reactor coolant fluid, sensing the temparature at three
distinct locations within the hot leg pipe. These three measurements

are electronically averaged to provide a representative Thot indication,

The ccld leg is provided with a dual element, narrow range, thermowell
mounted, fast response RTD. One element provides the cold leg temperature
measurement and the other element is an installed Spare,
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of tha cold leg, Tcold) and an average reactor coolant temperature

(Tavg)‘ The Tav; for cach loop is indicated on the main control
board.

The RCS piping includes those sections of piping interconnecting the
reactor vessel, steam generator, RCP, and loop stop valves. It also
includns the following:

1. Charging line from the system isolation valve up to the
branch connections on the reactor coolant loop.

Letdown line and excess letdown line from the branch

connections on the reactor coolant loop to the system
isclation valve.

Pressurizer spray lines from the reactor coolant cold legs
to the spray nozzle on the pressurizer vessel.

Residual heast removal lines t» or from :ite reactor coolant
loops up to the designated check valve or isolation valve.

Safety injection lines from the designated check valve to
the reactor coolant loops.

Accumulutor lines from the designated check valve to the
reactor coolant loops.

TR D BEARG I BBRBEDEALEA PERE .

7 g. Loop fill, loop drain, sample*, and instrument®, lines to or

from the designated isolation valve to or from the reactor
coolant loops.

8 F. Pressurizer surge line from one reactor coolant loop hot leg
_ to the pressurizer vessel surge nozzle

? w. Loop bypass lines between the loop stop valves of each loop.

ple connection* with scoop, reactor coolant £7Q vharmowel/

eR2Ds ?grtasuxizor

e2a2t installation boss, and the ems

- 0 Q70 Yhermewel/ 8
odl itself. |

47 X. All branch comnection nozzles attached to reactor coolant
loops.

2 M. Pressure relief lines from nozzles on top of the pressurizer

vessel up to and through the powver operated pressurizer
relief valves (PRVs) and pressurizer safety valves.

Seal injection water to or from the RCP inside the reactor
containment.
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Auxiliary sprey line from the isolation valve to the
pressurizer spray line header.

Sample lines*, instrument lines*, and vent lines* from
pressurizer to the isolation valve.

Reactor vessel head vent lines from the reactor vessel head
to the excess letdown lines.

Note: *Lines with & 3/8-inch flow restricting orifice located
below normal pressurizer level qualify as Seismic
Category II; dn the event of a break in one of these
Category II lines, the norma] makeup system is capable of

providing makeup flow while waintaining pressurizer water
level.

Details of the materials of construction and codes used in the

fabrication of reactor coolant piping and fittings are discussed in
Section 5.2.1.

5.4.3.3 Design Fvaluation

Piping load and stress evaluation for normal operating loads, seismic

loads, accident loads, and combined normal, accident and seismic
loads is discussed in Section 3.9.1.

5.4.3.3.1 Material Corrosion/Erosion Evaluation

The water chemistry is specified and maintained to wminimize
corrosion. A periodic analysis of the coolant chemical composition

ir performed to verify that the reactor coolant quality meets the
specifications.

The configuration and weld finishes are designed to facilitate
inservice inspection &s required by ASME Section XI. Pursuant to
this, all pressure retaining welds out to the second valve that

delineates the RCS boundary are provided with removeable insulation
to facilitate examination.

Components constructed with stainless steel will operate
satisfactorily under normal plant chemistry conditions in PWR
systems, because chlorides, fluorides, and particularly oxygen, are
controlled to very low levels (Section $.2.3).

Periodic analysis of the coolant chemical composition is performed to
monitor the adherence of the system to desired reactor coolant water
quality listed in Table 5.2-5. Maintenance of the water quality to

minimize corrosion is accomplished using the chemical and volume

control system (CVCS) and sampling system which are described in
Section 9.3,
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5.4.3.3.2 Sensitized Stainless Steel
Sensitized stainless steel is discussed in Section 5.2.3.
5.4.3.3.3 Containment Control

Copper, low melting temperature alloys, mercury, and lead are
preaidited to preclude contamination of stainless steel and Inconel.
Colloidal graphite is the only permissible thread lubricant.

Prior to application of thermal insulation, the austenitic stainless
tteel surfaces are cleaned and anslyzed to a halogen limit of
0.0015 mg Cl/dm*® and 0.0015 mg F/dm?.

5.4.3.4 Tests and Inspections
The RCS piping NDE program is given in Table 5.4-8.

Volumetric examination is performed throughout 100 percent of the
wall volume of each pipe and fitting in accordance with the
applicable requirements of Subsection NB of the ASME Section III code
for all pipe 27 1/2 inches and larger. All unacceptable defects are
eliminated in accordance with the requirements of the same section of
the code.

A liquid penetrant examination is performed on both the entire
outside and inside surfaces of each finished fitting in accordance
with the criteria of ASME Section III. Acceptance standards are in
accordance with the applicable requirements of ASME Section III.

The pressurizer surge antuiess_chpmens linef conform to SA-376
Grade 304, 304N, or 316 «ith supplementary requirements S2

(transverse tension tests), and S6 (ultrasonic test). The 82
requirement applies to each length of pipe. The 86 requirement
applies to 100 percent of the piping wall volume.

The end of pipe sections, branch ends, and fittings are machined back
to provide & smooth weld transition adjacent to the weld path.

In eddition, all piping not supplied by the nuclear steam supply
system (NSSS) vendor, which forms part of the RCPB, 4is examined in
accordance with the applicable subsection of ASME III.

5.4.4 Main Steam Line Flow Restrictor

5.4.4.1 Design Basis

The outlet nozzle of the steam generator is provided with a flow
restrictor designed to limit steam flow in the unlikely event of &
break in the main steam line. A large increase in steam flow will
create a back pressure which limits further increase in flow.
Several protective advantages are thereby provided: rapid rise in
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TABLE 5.1-2

REACTOR COOLANT SYSTEM
STEADY STATE FULL POWER OPERATION

Flow
Pressure Temperature 1b/hr

(psig) 0n gom®*  (x 10°%)

Reactor 2,235.0 609.9 109120 37896274
Reactor 2,230.7 609.9 1895001369620 |
Reactor 2,190.7 542.3 B779462— 369620

{
Reactor 2,187.7 562.3 8346843791943 r———s
Reactor " 542.5 ; ! '

Reactor

Reactor
Reactor
Reactor
Reactor
Stean
Reactor
Steam
N3

Na

Reactor Makeup
Water

0.00076
0.00038
0.00076

00076

2.
1.
2.
2.
0
0
0

O ONUu~wuwL

0.
0
0
0

NOTES:

*Refer to Figure 5.1-1 for these locations.
**At the conditions specified.
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