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Introduction

By letter dated October 27, 1973, Duquesne Light Company (the licensee)
submitted to the NRC proposed Technical Specifications in support of a

new Steamline Break Protection System. The licensee desires tc instzl!’
this new system during the refueling cutage preceding Cyczle Z operatior.
The NRC Staff has completed its review of all information submitted by

the licensee and has found the proposed Steamline Break Protection Sys:em
to be acceptable assuming the plant procedures are modified to address
possible steamline breaks during heatup and ccoldown of the Reactor Coclant
System.

For the purpose of this review, the Staff has evaluated the acceptance
of each component of the proposed system during normal operation as we'l

s during plant heatup and cooldown. This evaluation is presented in
Attachment 1. Inasmuch as the proposed system entails significant modifi-
cation of existing control circuitry, the electrical, instrumentation znd
control designs have been evaluated using [EEE Standard 279-1971 criteria and
the requirements of 10 CFR Part 50. This evaluation is presented in
Attachment 2. Neither of these evaluations have considered operation of
the plant with less than three cooling loops in operation; consequently,
operation with (N-1) cooling loops continues to be forbidden.

Technical Specification Changes

Changes in the Radiclogical Technical Specifications as a result of this
amendment are summarized as follows:

Romoval of "High Steamline Differential Pressure” trip and Substitution
of "Low Steamline Pressure” trip for Safety Injection in Modes 1, 2 anz
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1. (p. 3/4 3-16)

Actuation of “Safety Injection" on the basis of "High Steam Line Flow"
(coincident with either "Low Steamline Pressure” or "Tavg Low-Low") has
been eliminated during Modes 1, 2 and 3.

Actuation of “Steam Line Isol'ation by High Steam Flow in Two Steam Lines"
(coincident with either "Tavg, Low-Low" or "Low Steam Line Pressure") has
been eliminated in favor of actuation by “"Low Steam Line Pressure" (blocked
during normal cooldown and heatup operation) or "High Steam Line Pressure
Rate; (only during normal cooldown and heatup operations) in Modes 1, 2,
and 3.

Table Notation (p. 3/4 2-20)

Callout (##) related to bypassing trip functions below P-12 has been
eliminated with removal of the associated Functional Units, "High Steamline
Differential Pressure"”, "High Steam Flow" and “Low Steam Line Pressure.”

Action Statements (p. 3/4 3-20)

Actions 14 and 16 - These Action Statements no longer refer to Interlock
P-12 inasmuch as Tavg has been eliminated from the Steam Line Break Pro-
tection System.

Engineered Safety Feature Interiocks (p. 3/4 3-21)

Interlock P-12 is no longer used to control actuation of safety injection
on high steam line flow and low steam line pressure or control of steam
line isolation on the basis of high steam flow.

Table 3.3-4 1l.e (p. 3/4 3-22)

The description of the trip setpoint of the "High Differential Pressure
Batween Steam Lines" system has been eliminated because this system heas
been removed from the Steam Line Break Protection System. A new
specification refers only to the setting of the Low Steam Line Pressure
trip point.

1.f (p. 3/4 3-22)

The description of the setpoint of the coincident system of "High Steam

Flow in Two Steam Lines" with either Tavg Low-Low or Low Steam Line Pressure
has been eliminated because this sytem is no longer a part of the Steam

Line Protection System.



4.d (p. 3/4 3-24)

The description of the setpoint has been eliminated for the same reason
as in 1.f. A new specification has been included for the trip setpoint
for Low Steam Line Pressure only.

&.e (p. 3/4 3-24)

A new specification has been included for the trip setpcint for High Steam
Pressure Rate. This sytem is now used to actuate Steamline Isolation during
normal cooldown and warmup.

Table 3.3-5 (p. 3/4 3-26 and 3/4 3-27)

Section 4

Section 4 now refers to actuation response times based on Low Steam Line
Pressure rather than High Steam Line Differential Pressure.

Section 5

All specifications based on co’ .cidenre of High Steam Line Flow and Tavg
Low-Low have been eliminated and tnis section now includes information
previously in Section 7.

Section 6

Al)l specifications based on coincidence of High Steam Line Flow and Low
Steam Line Pressure have been elininated anc tnis section now includes
information previously in Section &.

Section 8

A new section has been includec to set the response time for the negative
"Hign Steamline Pressure” signal! for actuating Steamline Isolation.

Table 4.3-2 (p. 3/4 3-29 and 3/4 3-31)

l.e and 1.f

Surveillance requirements for the instrumentation associated with "Hign
Steam Line Differential Pressure" and with coincidence of High Steam Line
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Flow and either Tavg Low-Low or Low Steam Line Pressure have been eliminated
for the purposes of actuating Safety Injection and Feedwater Isolation. A
new requirement based on Low Steam Line Pressure has been added.

4ud

The surveillance reguirements for instrumentaticn associated with High
Steam Line Flow and either Tavg Low-Low or Low Steam Line Pressure have
been eliminated for the purposes of actuating Steam Line I[solation. A
new requirement based on Low Steam Line Pressure has been added.

d.e

A new surveillance requirement for the instrumentation of High Steam
Line Pressure Rate has been added.

3-4.].] (po 3/4 4-1 and 3[4 ';-2)

Former Action "a" (relating to startup or continued cperation above P-7
(>211% rated power) with one reactor cocliant loop and associated pump

not in operation) has been revised through the elimination of all references
(Sections a.l, 3.2, 2.3 and a.4) <o the components of the replaced Steam
Line Break Protection System. Sections b.2, b.4, b.5 and b.6 of Action
h.1.(5), that relate to startup or ocower operation above 26% of rated
thermal power have bdeen eliminagted for the same reason.

4.4.1-]0? ;Po 3,’4 4'2&)

nan
)

Paragraph has been revised t¢ remove reference tc ESF actuation system
instrumentation channels that have oeen eliminated in the new SLEP system.

4.1.1.1.1 (p. 3/4 1-2 and B 3/4 1-1)

A new surveillance requirement has been added to provide positive assurance
that the new Steam Line Break Protection System (blocking of Low Pressurizer
Pressure trip during cooldown or heatup operations) cannot be enabled until
the Reactor Coolant System is borated to & cold shutdown condition.

Summaryv

Eased on the evaluations in Attachments 1 and 2 we find that the proposed
Steam Line Ereak Protection System is acceptable. During normal cperation
the proposed system is equivalent to or exceeds tie capabilities of the
rresent system. Ouring heatup 2nd/or cooldown operaticns the proposed
system provides a reduced level ¢f protection in that there are no primary
trips that actuate Safety Injection if a steam line break occurs insiae

or outside containment. The proposed system is acceptable for use during
heatup and cooldown operations, however, because the licensee has additional



-5

protection, through a new surveillance technical specification for assuring
adequately borated Reactor Coolant, new procedural action to assure adequate
charging flow rate, and through an analysis that demonstrates the core

will always be covered and the Reactor Coolant System remains subcooled

with Safety Injection. Acceptable implementation of tke required procedures
must be made before restart and will be monitored by the NRC Office of
Inspection and Enforcement.

Enyironmental Consideration

We have determined that the amendment does not authorize 2 change in effluent
types or total amounts nor an increase in power level and will not result

in any significant environmental impact. Having made this determination,

we have further concluded that the amendment involves an action which is
insignificant from the standpoint of environmental impact and, pursuant

to 10 CFR §51.5(d)(4), that an environmental impact statement or negative
declaration and environmental impac: appraisal need not be prepared in
connection with the issuance of this amendment.

Conclusion

lie have concluded, based on the considerations discussed above, that: (1)
because the amendment does not invclve & significant increase in the probd-
as11ity or consequences of accidents previously consicered and does not
involve a significant decrease in & safety margin, the amendment does not
involve a significant hazards consideration, (2) there is reasonable
assurance that the health and safetv of the public will not be endangersd
by operation in the proposed manner, and (3) sucn activities will be con-
ducted in compliance with the Comission's requlations and the issuance

of this amendment will not be inimical to the common defense and security
or to the health and safety of the nublic.

Date: September 10, 1980



ATTACHMENT 1

Introduction

By letter dated October 27, 1978.1

Duquense Light Company (the licensee) requested
changes to the Beaver Valley Power Station, Unit 1 (BVPS) Technical Specifications
and FSAR related to several plant features, one of which is a modification to the
BVPS Main Steam Line Break Protection System (SLBPS). The licensee requested
changes to the electronics, logic and setpoints such that virtually a new SLBPS

would result.

The staff, licensee and representatives of Westinghouse Qi) met on February 23,
1979 to discuss the proposed SLBPS. Questions were given to the licensee at

that meeting.2 Responses to these questions were transmitted to the staff in the

licensee's March 7,3 May 7.4 and August 28, 19795 submittals.
Staff concerns raised during the review of these submittals r ‘ted in an addi-
tional meeting with the licensee and representatives of W on . -ber 9, 1979.6

Tne infoimation presented at this meeting was formally submit: .. to the staff in

the licensee's October 18, 1979 Ietter.7

This safety evaluation presents a discussion of the existing and proposed SLBPSs,
the operation of each system during normal operation as well as during plant

heatups or cooldowns, and the staff's evaluation of the proposed system.

Background
This section provides a general discussion of the purposes of safety injection
(SI) and steam line isolation (SLI) during steam line break (SLB) accidents.

Also, the BVPS existing and proposed SLB protection systems (SLBPS) are described.



Safety Injection and Steam Line Isolation

The actuation of the safety injection system and the automatic closure of the
main steam isolation valves (MISV) ensures the consequences of the steam line
break accident (SLB) are bounded by the safety analysis (FSAR). The high head
safety injection system provides RCS makeup to account for the shrinkage caused
by the cooldown, and highly concentrated boric acid to ensure adequate shutdown
margin should a control rod fail to be inserted into the core. Steam line isola-
tion ensures that at most only one steam generator blows down through the broken

steam line.

BVPS Existing and Proposed SLBPS

The existing and proposed BVPS SLBPSs consist of various detectors, electronics
and logic arranged to provide two functions during SLB: 1) Actuation of the

SI and 2) SLI. Figures 1 and 2 show block diagrams of the existing and pro-
posed SLBPSs. Poth figures represent only one of the two trains of actuation

logic.

The proposed SLBPS has deleted the following SIS actuation signals:
- High differential pressure signals between steam lines.
- High steam line flow coincident with either Tow-Tow TAVE or low steam line

pressure.

The proposed SLEPS has added the following SIS actuation signals:

- Two-out-of-three low steam line pressure in any single steam line.

The proposed SLBPS has deleted the following SLI signals:
- High steam 1ine flow coincident with either low-low RCS Tave OF Tow steam line

pressuyre.
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And has modified the containment pressure trip setpoint from "high-high" to

"intermediate-high."*

The proposed SLBPS has added the following SLI signal(s):
- Low steam line pressure (above P-11)

- High negative steam line pressure rate  below P-11).

The low steam line pressure log?. circuitry in the existing SLBPS actuated if
two-out-of-three steam 1ines had pressure below 500 psig.** However, the pro-
posed SLBPS low steam line pressure logic employs "lead-l1ag" conditioning
circuitry. The circuit takes the steam line pressure as an input and outputs

a signal proportional to the derivative of the input, which decays to the value
of the input at the time constant T Thus, the "lead-lag" signal conditioner

results in a faster response to changing steam line pressure.

The high negative rate of change of steam line pressure function employs a
"derivative-lag" signal compensation. This type of siyna’ compensation is

the same as that used in the TAVE input to the overpower A7 reactor trip set-
point calculator. The “"derivative-lag" signal conditioner takes the input sig-
nal, steam line pressure, and outputs a signal representative of the lagged
version of the derivative of the input. Thus, if a steam line break occurred
below P-11, SLI would occur only if the break area was large enough so that

the rate of change of steam line pressure resulted in a conditioned signal that
exceeded the trip value. If the break area was below that "trip" area, then SLI

would not occur
*This is an administrative error in the technical specifications.

**There are 3 pressure sensors on each steam line. If 2 out of 3 sensors went
below 500 psig, the steam line pressure logic for that 120op tripped.




Evaluation

This section of the safety evaluation presents the staff's overall evaluation
of the proposed SLBPS. Since the operation of the new system differs depending
on the plant cbndition, the staff's evaluation is presented by the appropriate

plant condition.

Normal Plant Operation (i.e., pressurizer pressure above P-11, and reactor critical

at any power level).

During normal plant operation, with praessurizer pressure above the P-11 setpoint,
2010 psig, the new SLBPS must provide protection from all credible SLBs. Since
no new accident analyses have been perfcrmed, the existing FSAR analyses must

remain appiicable with the proposed new SLBPS.

The BVPS FSAR analysis for steam line breaks upstream of the MSIV. and inside
containment, as che non-return valve (NRY) in the broken steam line
fails to close. Thus, steam from all three SGs is assumed to flow out the break
until SLI occurs on high steam flow coincident with low steam 1ine pressure (on

two steam lines).

Once the MSIVs are closed, steam flow is only from the associated SG. No credit
is taken for the isolation provided by the NRV. Also, no credit is taken in the
analysis for the high-1 containment pressure or the high steam line differential
pressure safety injection signals. The analysis assumes safety injection initia-
tion only after two steam line high flows coincident with two steam line low
pressures have occurred, whereas in reality the high steamline differential

pressure signal would initiate SI significantly earlier.

For steam line breaks outside containment, downstream of the NRV, the FSAR
analysis assumes SI initiation and SLI on high steam flow coincident with low

steam line pressure. The analysis does not take credit for the low pressurizer



TABLE 1

Trip Functions Provided by the Existing and Proposed
BVPS SLBPSs During Normal Plant Operations (at power)3

SAFETY INJECTION

STEAM LINE ISOLATION .

Actual Trip FSAR Actual Trip FSAR
Existing New Assumed Existing New Assumed
Break Location SLBPS SLBPS Trip SLBPSs SLBPS Trip
Breaks Upstream Trip High SL AP Low SLP High SF + NRV provides NRYV provides High S + Low
of NRV (Inside Low SLP isolation isolation SLP
Containment) 1
Back High-1 P, High-1 P High SF + Low High-2 P
Up , Low P, Low P, sLpl
Trips’ 1
High SF + Low High-2 P,
sepl
Breaks Down - Trip  HWigh SF + Low SLP High SF + High SF + Low SLP High SF + Low
Stream of NRY Low SLP Low SLP Lbw SLP SLP
(Outside Con-
tainment) Back Low P Low P None None
Ry T P
Trips

Lhese signals provide SI or SLI if the NRV fails.

2Manual SI and SLI is also always avafilable.

3See Table 2 for Abbreviations and Setpoints



Abbreviation

High SL &P

High-1 Pc
High-2 P.
Low Pp
High SF

LLTA
Low SLP

1

TACLE 2

Abbreviations and Trip Values

Trip Function

High steam line differential
pressure

High-1 contaimment pressure
High-2 contaimment pressure
Low pressurizer pressure

High steam flow in two steam

lines and low steam pressure
in two steam lines

Low-Low average temperature

Steam pressure in any single
steam line is Tow

which represents the numerical value.

Trip Valuel

100 psi

1.5 psig

10 psig

1845 psig

0-20% power, trip is
constant at 40% steam
flow, from 20% to 100%
power, trip increases
linearly from 40% to
110%.

543°F

500 psig

Trip values are from Technica) Specification Table 3.3-4, "Trip Setpoint" column,
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pressure SI, which may occur before the assumed signal (depending on break
size). Table 1 summarizes the actual and assumed signals that initiate SI and
SLI in the existing and the proposed SLBPSs, and the backup signéls fur each
funcztion of each system. Table 2 shows the trip signal setpoint shown in
Table 1.

As shown in Table 1, for SLBs inside contaimment, SI is afforded by the High
SL 4P signal in the existing system, and by the low SLP signal in the proposed
system, The FSAR assumes that the NRV fa1fs, and assumes that SI occurs when
two-out-of-three steam lines generate a High flow signal, coincident with two-
out-of-three steam 1ines in a low pressure condition (<500 psig). In fact,
westinghouse has stated that the High SF portion of the signal is established
dlrost immediately after the SLB, and the SI trip was "waiting" until steam

lire pressure reached 500 psig, at about 1.25 seconds.1

1 have

The existing SLBPS affords SI by the High SL 4P signal, and analyses
shcwn that for the design base SLB, this trip occurs in about 0.50 seconds.
That is, pressure in the broken steam 1ine decays to 100 psi below the other
twe steam lines in about 0.50 seconds, including instrument delay times. Anal-
,vses1 have shown that the proposed SL3PS yields an SI trip by the low SLP trip
sicnal about 0.13 seconds after the SLB. The faster response of this signal

it due to the lead-lag signal conditioning. Therefore, for the design base

SL: inside containment, the proposed SLBPS affords SI earlier than poth the

ex‘sting SLBPS and the assumed FSAR trip.

“Tre calculations are from WCAP 8226, Rev. 1, "Reactor Core Response to Excessive
Secondary Steam Release," January 1978, Table 3.1-2. This analysis was for a
S_3 on a 3 100D, 2785 MWt PWR with a SLBPS similar to the existing BVYPS system

(“igure 1). The table also sfiows results with the proposed SLBPS.
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During a SLB outside contaimment, Table 1 shows that the existing SLBPS yields
an SI trip when two-out-of-three steam lines generate a high flow signal coin-
cident with tyo-out-of-three steam line pressures below 500 psig. Table 1 also
shows that the FSAR takes credit for this trip. However, the propcsed SLBPS
does not have this trip function, but uses the low steam 1ine pressure (in any
single steam line) signal. Since the new Low SLP signal is processed through
the lead-lag conditioner, the trip occurs faster than for the original circuitry
where the trip had to actually wait for two-out-of-three steam line pressures
to reach 500 psig.* Therefore, for the des‘gn base SLB outside containment,
the proposed SLBPS affords SI trip earlier than the existing SLBPS and the
assumed FSAR trip.

Table 1 shows that for breaks inside containment, the NRV on the damaged steam
line isolates the break from the remaining intact SGs, thus limiting steam flow

to only from the associated SG. The KRVs are not being removed for the proposed
SLBPS, therefore they would continue to provide isolation. However, 1{ the NRV
should fail, then isolation is provided by the SLI function which, on the original
SLBPS, was generated on a High SF and low SLP signal. The new SLBPS would
initiate SLI on just a low SLP signal, which has been processed by the lead-lag

circuitry.

SLEs outside containment would result in SLI due to the High SF plus low SLP
cn the existing SLBPS, and due to the low SLP on the proposed SLBPS. The FSAR

takes credit for the SLI on High SF plus low SLP. Since the signal conditioner

*'nz nigh steam |ine flow portion of the trip occurs almost immediately after
the SLB.
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on the Tow SLP signal results in an earlier trip than the unconditional low
SLP signal, SLI for breaks outside containmment with the proposed SLPBS would
occur earlier than the existing SLBPs or the trip assumed in the FSAR. There-
fore, with re;pect to SLI, the proposed SLBPS should afford earlier trips for

brezks both inside ard outside containment.

For SLBs either inside or outside contaimment, the SI and SLI trip times assumed
in the FSAR are all greater than the trips which would occur with the proposed
SLBPS. Therefore, the FSAR analysis bounds the plant response with the proposed
SLBPS. Also, the plant response (time of SI and SLI) in most cases is better
with the proposed SLBPS than with the existina SLBPS, due mainly to the lead-lag
concitioning circuitry. However, for SLBs smaller than the design base SLB
inside containment, SI with the proposed SLBPS may occur later than with the
existing SLBPS, but in no case later than assumed in the FSAR. According to
Westinghouse, in these cases where SI would occur later with the proposed
system, the low pressurizer pressure SI signal affords SI such that the plant
response is not significantly different than the response with the existing

SLBPS.

Based on the comparison of the trips and trip times afforded by the existing
and proposed SLBPSs, and the trips assumed in the BVPS FSAR, the staff concludes
that the new SLBPS affords acceptatle protection for SLBs during normal plant opera-

tiors (the plant is critical at any power level).

Starzup and Shutdown Operation (i.e., pressurizer pressure below P-11)

whenever the reactor coolant is being heated up to the normal system temperature,
or cooled down for system shutdown operation, the proposed SLBPS must be able

tc crovide protection from SLBs such that acceptable ccre cooling and offsite
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doses result. Table 3 shows the existing and proposed SLBPS trip functions

which provide protection for SLBs in this mode of plant operation.

As shown in Table 3, for SLBs inside containment, the existing SLBPs affords
SI on High SL 4P, with High-1 Pc serving as a backup trip signal. However, the
proposed SLBPS affords no automatic SI initiation for these break locations in

this mode of p'ant operation.'

The High-1 Pc is a backup signal, and may initiate SI depending on the initial

plant conditions and break area.

1f a break occurred outside containment, the existing SLBPS may, depending on
initial plant conditions, initiate SI on the High SF (in two-out-of-three
steamlines) coincident with the LLTA trip, however the proposed SLBPS does not
afford any SI trip, regardless of the initial plant conditions. The staff

asked the licensee to justify the removal of SI initiating trips while in this
mode of operation. The licensee was asked to show how adequate core shutdown
margin is always assured without the addition of concentrated boric acid (from

the boron injection tank (BIT) in the high-head safety injection system - HHSIS),
and to demonstrate acceptable core cooling without the mass addition from the HHSIS

to make up for the coolant shrinkage.

With respect to core shutdown margin, the licensee agreed to proposed technical
specifications requiring the RCS boron concentration to be established at that
required for a.aquate shutdown margin at the cold shutdown condition before

b1ocking}during RFS heatups and cooldowns, the SI function associated with the



TABLE 3

Safety Injection and Steam Line Isolation Trips
Afforded by the Existing and Proposed SLBPSs
Durirg RCS Heatup and Cooldown Operations

_____ __SAFETY INJECTION STEAM LINE ISOLATION

Break Locatfon ~  Existing SLBPS Proposed SLBPS Existing SLBPS Proposed SLBPS
Break Upstream Trip  High SL AP None3 None® High Neg SLPR
of NRV (Inside
Contaimment) Rack High-1 P¢ 1 High-1 P, High-2 P 1 High-2 P,

Up High SF + LLT High SF + LLTy

Trips?
Breaks Down- Trip High SF + LLT None High SF + LLT, High Neg SLPR
stream of
NV (Outside Back None None None None
of Containment) Up 2

Trips

lThese trips would actuate only if the NRV failed.

?Manual SI and SL1 is always available.

3The High-1 Pc trip may afford SI depending on initial plant conditions and break area. Therefore, High-1 P
is listed as a backup trip.

4Ihe High-2 P trip, sililas to the High-1 P, trip discussed in Note 3, may afford backup SLI trip.
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SLBPS. Tnis action would guarantee that criticality would not occur following

2 cooldown to cold shutdown caused by a SLB.

The licensee-and Westinghouse performed calculations to demonstrate that the

core always remained covered and the RCS remained subcooled following any SLB

without HHSIS flow during RCS cooldowns and heatups. These calculations, shown

in References 5, 6, and 7, show that with the largest SLB outside contaimment

which does not initiate SLI on 3igh Negative SLPR, without mass addition from

the charging system, SI accumulators or HHSIS, and with the Towest.initial RCS

pressure and highest initial RCS temperature, (to maximize the stored energy

and minimize RCS subcooling), the following results were found:*

- The pressurizer drains in about 4 minutes.

- RPCS pressure decays at about 47 psi/min.

- RCS temperature initially drops at abrut 160F/min then at avout 59F/min.

- The RCS is initially about 10°F subcooled. During the biowdown, the sub-
cooling is at least 20°-300F until about 18 min., when the RCS is approaching

saturation and the subcooling is only 10°F,

The results are bounding since:

- Smaller breaks result in Tower cooldown rates, hence slower plant response.

- Larger breaks, outside containment, result in SLI thus a termination of the
blowdown.

- .arger breaks, inside containment, would actuate the SI High-1 P. trip, thus

ensuring sufficient RCS subcooling.

*Tnese results are for 3 0.12 ftz break, outside containment with the RCS
initially at a temperature and pressure of 547°F and 1000 psia, and the
accumulators are isolated.
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- 1f the initiai RCS temperature were lower, or if pressure were higher,

system response would be less severe and more subcooling would exist.

The analysis predicts that RCS subcooling is adequate for the first 18 minutes,
but the operator must take action at that time. The following conservatisms
and conclusions apply:

1. The RCS mass inventory is such that the core would remain covered, even

if the cooldown proceeded to cold shutdown.

2. Subcooling conditions would be rapidly regained following reestablishment

of normal charging flow at 18 minutes.

3. The initial RCS temperature used in the analysis is about 150°% above

the normal temperature consistent with the initial RCS pressure used.

4. If charging flow were not lost at the time of the event, the pressurizer

would not empty.

5. The following alarms would alert the operator to a loss of charging and/or
the SLB
Charging pump discharge pressure low (<2200 psig)

- Cha=ging sump discharge flow low (<20 gpm)

Pressurizer control level deviation (#5% of program level)

Pressurizer control level low (14%) (

Pressurizer control heater Group Automatic trip (R14%)

With respect to this event, we conclude that these are sufficient indications
‘or the operator to know charging flow has been lost, and he could regain the

charging flow before saturation conditions occurred.
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The staff also asked the licensee to compare the protection afforded by the

existing and the proposed SLBPS for SLBs during heatup/cooldown.

The licensee, in Reference 5, provided Figure 3, below, which shows how the
existing and proposed SLBPSs compare in providing protection for all SLBs
downstream of the NRV (outside containment). The figure shows that SLI will
occur for both systems if the break area is about 0.44 ftz and the initial

RCS temperature is about 435°F. If RCS temperature is below 435%F, generally
the existing SLBPS provides SLI for a larger spectrum of break ireas than the
proposed SLBPS.* If RCS temperature is above 4359F, the new SLEPS affords
greater protection than the existing system.** Therefore, the existing SLBPS
provides better system response to SLBs downstream of the MSIVs for
temperature Below 4350F, but the system response with the proposed

SLEPS has been shown to be acceptable (i.e., adequate core cooling, acceptable
offsite doses (no DNB occurs) and the system remains subcooled). Therefore,
even though the proposed SLBPS affords less protection than the existing SLPBS
(for certain initial RCS temperature), the results of a SL5 with the proposed
SLBPS are acceptable, and therefore the proposed SLBPS is acceptable for

protection from SLBs during heatup and cooldown operation.

Technical Specifications

The Ticensee submitted, in Reference 7, proposed Technical Specifications

which require the RCS to be borated to at least the cold shutdown boron

*For exampie 17 RCS temperature 1s 400°F, the Sxisting system shuts the MSIVs
for SLBs with area greater than about 0.90 ft¢, whereas the proposed system
will not shut the MSIVs, regardiess of the break area.

**For example, if RCS temperature is 5000F, the existing system shuts the MSIVs
for SLBc with area greater than 0.34 ftZ, whereas the proposed system gives SLI
for break areas greate than 0.18 ft2, Therefore, at the RCS temperature of
S00°F, tre new system provides protection for break areas 0.18 to 0.34 fe2,
wnich the existing system does not.
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concentration prior to manually blocking the Low Pp SI signal, and then
remain at or above this boron concentration whenever the Low Pp trip is
blocked. Since this affords assurance that criticality will not occur due
to a SLB with the proposed SLBPS, the proposed technical specification is
acceptable.

Conclusion

Based on the preceding evaluation the staff concludes that the proposed SLEBPS
affords acceptable protection against SLB ;ccidents while the RCS is at hot
zero power or during power operations. Also, the present FSAR analysis bounds

the plant behavior with the proposed SLBPS during these modes of operation.

With respect to SLBs during RCS cooldown and heatups, the staff concludes that
the proposed SLBPS provides adequate protection, even though there may be a
reduction in protection below that afforded by the present SLEPS. The licensee
has demonstrated that even if the normal charging system were lost at the
moment of the SLB which gives the "worst" system response, there is sufficient
time and indications for the operator to regain normal charging, or establish
charging via another path, before the RCS reaches a saturation condition.
Therefore, the staff concludes that the proposed SLBPS affords acceptable
protection for SLBs during RCS heatup and cooldowns. We also conclude that
the proposed technizil specitications regarding establishment of coid shut-
down boron concentration prior to blocking the low Pp SI trip is necessary

and acceptable.

In a recent trip to BVPS, the staff noted that the present procedures are
applicable only during normal plant operations and we conclude that the plant
emergency procedures must be amended to reflect the necessary operator actions

in the event of an SLB during heatup and cooldown.
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ATTACHMENT 2

TECHNICAL EVALUATION OF THE
ELECTRICAL, INSTRUMENTATION, AND CONTROL DESIGN ASPECTS
OF

THE TECHNICAL SPECIFICATION CHANGE
FOR
THE MAIN STEAMLINE BREAK PROTECTION SYSTEM
OF

THE BEAVER VALLEY NUCLEAR POWER PLANT, UNIT 1
(Docket No. 50-334)

James H. Cooper
EG&G, Inc.-Energy Measurements Group, San Ramon Operations

Introduction

In a letter to the U. S. Nuclear Regulatory Commission (NRC) dated

27 October 1978, the Duquesne Light Company requested an amendment to
its operating license DPR-66 to incorporate a new steamline break
protection system design for the Beaver Valley Nuclear Power Plant,
Unit 1. The protection system changes provide protection against main
steamline breaks and a range of loss-of-coolant accidents (LOCAs).

A description and discussion of the proposed change was presented to
the NRC by the nuclear steam supply system designer (Westinghouse) and
by the Licensee in Washington, D. C. on February 23, 1979, Additional
written information forms part of the data evaluated (i, 2, 3, 4, §, 6,
7, 8). The protection system design has been reviewed and recommended
for approval as reported in the tecknical evaluation report EG&G 1183-
$121 (1). '

The purpose of this report is to evaluate the electrical, instrumentation,
and control (EI&C) design aspects of the proposed technical specification
change using the safety analysis of the license amendment request (2),
IEEE Std.-279-1971 (9) criteria and the Code of Federal Regulations,

Title 10 Part 50,

Description of the New Main Steamline Break Protection System

Introduction

In order to review the instrument changes to which this technical
specification change applies, it is first necessary to describe the
reactor protection functions that are involved.

The New Protection System

The new system is designed to protect the reactor in case of a main
steamline break which would result in a2 sudden and large energy removal
from the secondary loop of the reactor cooling system. The energy

loss would, in turn cause a drop in primary coolant temperature and
pressure, and because of the negative coefficient moderator would result
in a positive reactivity effect. The licensee states in the safety
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analysis that for a worst cast stuck rod condition, safety injection
is required to unconditionally terminate power operation by the neutron
poisoning effect of the boron of the safety injection solution,

The Licensee's Submittal

The licensee's submittal for a license change to incorporate a new main
steamline break protection system included a safety analysis by the
nuclear steam supply system designer that demonstrated that the new system
meets the required criteria of 10 CFR 50 and 10 CFR 100. In the meeting
in Washington, 0. C. (Reference 4) the statement was made by the NSSS
designer that the new instrument system is as comprehensive for protection
as the former system, and that it is expected to be more reliable.

Instrument System

The instrument system for the main steamline break protection system
consists cf; the reactor trip system whose initiating signals are un-
changed, the safety injection system with two additional initiating
signals and the deletion of three initiating signals, the steam generator
feedwater line isolation system which is unchanged and the main steam
isolation stop valve trip system with the two initiating signals replaced
by three new initiating signals. A new permissive, P-11 is also added
with the change.

The Technical Specification Change Evaluation

The initiating signals for the plant parameters that are unchanged are
covered by the existing plant technical specification. The new initiating
signals developed in the safety analysis must be added to the technical
specification by the amendment change. The initiating signals added for
safety injection are low steamline pressure in any loop set at 500

psig, and high containment pressure at 1.5 psig. The channel check,
calibration, test and surveillance modes are unchanged from the original
system requirements. The initiating signals added for steam line isolation
are low steamline pressure at 500 psig, high negative steam pressure

rate at 100 psig/sec, and high containment pressure at 5 psig. There

are three channels per loop with two channels required to trip, and
applicable in all three operating modes for all the added steam line
isolation signals. The added signal set points are listed in the

revised technical specification and the values are the ones used in

the safety analysis. The set points and allowable values are in a
plausible range to meet the described conditions.

The response times of the added signals are noted i1n the safety analysis
and are added to the revised tecrinical specification under the appropriate
reactor safety function. The response times are in the same range as the
ones replaced.
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The limiting condition for operation in the revised technical specification
primarily involves shutdown margin and (N-1) cooling loop operation

which are not in the domain of the report, or will be reviewed for a
subsequent application.

The new permissive, P-11 is an interlock for the engineered safety
features system and is set at a pressure of 2010 psig for the pressurizer,
which corresponds approximately to full power.

Conclusions

In reviewing the revised technical specification it was difficult to
follow the requirements with respect to shutdown margin, boration

levels required and the corresponding operating mode for these levels.
Since the (N-1) cooling loop cperating mode is not being reviewed for
approval at this time, references to two loop conditions in the original
submittal add to the confusion. It is recommended that this aspect of
the technical specification be reviewed by the appropriate branch

for consistency.

The revised technical specification covers the plant variables and
initiating signals required in the safety analysis presented by the
licensee. They are found to be of appropriate magnitude and redundancy
to mitigate the consequences of a main steamline break accident, and
approval is recommended.
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