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Public Service of New Hampshire

February 24, 1983

SBN-479
T.F. B7'102

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Attentioa: Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing

References: (a) Construction Permits CPPR-135 and CPPR-136, Docket
Nos. 50-443 and 50-444

(b) PSNH Letter, dated January 28, 1983, "Single Failure
Assumptions: (SRP 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5,
15.2.6; RAIs 440.64, £40.69, and 440.125; Reactor Systems
Branch),” J. DeVincentis to G. W. Knighton
Subject: Open Item Response: (SRP 15.2.1, 15.2.2, 15.2.3, 15.2.4,
15.2.5, 15.2.6; RAI 440.64, 440.69, and 440.125; Reactor
Systems Branch)

Dear Sir:

In response to the open item regarding single railure assumptions for
Condition II events, we have enclosed a response which supplements that
submitted in Reference (b).

The enclosed response will be incorporz*~ed in OL Application Amendment 49.

Very truly yours,
YANKEE ATOMIC ELECTRIC COMPANY
J+ DeVincenti s/\/
Project Manage
ALL/fsf

cc: Atomic Safety and Licensing Board Service List
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Philip Ahrens, Esquire

Assistant Attorney General

Department of the Attcrney
General

augusta, ME 04333

Representative Beverly Hollimgworth
Coastal Chamber of Commerce

209 Winnacunnet Road

Hampton, NH 03842

William S. Jordan, III, Esquire
Harmon & Weiss

1725 I Street, N.W.

Suite 506

Washington, DC 20006

E. Tupper Kinder, Esquire
Assistant Attorney General
Office of the Attorney General
208 State House Annex

Concord, NH 03301

Robert A. Backus, Esquire
116 Lowell Street

P.0. Box 516

Manchester, NH 03105

Edward J. McDermott, Esquire
Sanders and McDermott
Professional Association
408 Lafayette Road

Hampton, NH 03842

Jo Ann Shotwell, Esquire
Assistant Attorney Genera!
Environmental Protection Burcau
Department of the Attorney General
Onc Ashburton Place, 19th Floor
Boston, MA 02108
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The following is additional information with respect tc the assumptions of the
worst single failure for Condftion Il events (incidents of moderate frequency) .

For each transfent, its associated worst single failure within the protection
system assumed in the FSAR analyses 1s given in Tadle 440.64-]. The
protaction system 1s defined as those safety functions required to mitigate
the conseauences of the event. This includes not only the Solid State

Protection System (SSPS), but also the Engineered Safeguards Features (ESF)
and pressurizer and steam generator safety valves.

For each event 1fsted in Table 440.64-1, a brief discussion of the assumed
single failure is provided below. The purpose of these discussions is to
Justify that the single failure assumed 1s indeed the worst single failure.
These faflures are failures at the system Tevel and consider the failure of a
protective function. The cause or mechanical nature of the failure which
Causes the system failure is not dfscussed, since these are addressed fn the
FMEA's of the SSPS and E5F and in Chapters 6, 7, and 9 of the FSAR. There-
fore, further detailbeyond the systems level single failure of loss of one
protection train 1s not provided.

The steam generator safety valves may be required to prevent a pressurization
of the secondary system. Except where it fs-already stated fn the FSAR, the
steam generator valves are not cha)lenged or required to mitigate the conse~
quences of the event. Failures of these valves are not considered since they
are not active failures. These independent failures are not applicab le,

‘Therefore, failure of these valves is not discussed below uniess they are

actuated as stated in the FSAR.

Finally, a loss of offsite power is not considered as a single faflure for
these events. The SRP does not require consideration of a loss of offsite
power for the accidents listed in Tad Je 440.64-1 (loss of AC power, 15.2.6, is
by definition an exception). Furthermore, no single active failure will cause

4 loss of offsite power to the emergency buses. Therefore, consideration of

this failure fs not applicable.
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er Temperature Reduction (16.1.1)

As stated 1n 15.1.1.1, this event i35 similar to the effect of increasing steam
flow. This is vounded by the events in 15.1.2 and 16.1.3, as stated in
15.1.1.4,

Excessive Feedwater Flow (15.1.2)
As saen in Flgure 15.1-1, the pressurizer pressure decreases until the tine of
turdine trip. The pressure spike {s caused by the conservative delay between
turbine trip and reactor trip; however, the pressurizer PORY's and safety
valves do not open. Since they ars not required to mitigate the consequences
of the event, a single failure in these valves is not applicab le and has no
impact. Failure of an FIV to close wil) have no fmpact since the DNBR {s
dlready increasing by the time the FIV closes (Table 15.1-1). The enyineered
safeguards features are not required for this event. Therefore, a single
fatlure 1n the ESF 15 not applicable and has no tmpact. Therefore, the
failure of one protection train as listed fn Table 440.64-1 {s the limiting
single active faflure.

Excessive Steam Flow (15.1.3)

As stated in 15.1.3,.2.b, the plant reaches a staot 14zed condition. No reactor
trip is required, no pressurizer reliof valves are required to reduce pressure
(Figures 15.1-3, 15.1-5, 15.1-7, 15.1-9), and no ESF actuation occurs. Since
the' protection system is not required to function for this event, a single
failure does not apply and has no impact.

[nadvertent Secondary Depressurization (16.1.4)

As stated fr 15.1.4.1, it is the fatlure (opening) o a steam dump, relief, or
safety valve which inftiates the transient. As seen in Figure 15.1-3, this {s

a depressurization event, therefore pressure relieving functions of the pro-

tection system are not challenged nor required to mitigate the consequences of
the event. The only portion of the protection system required is the sa fety

injection portion of the ESF. A single failure in a protection trafn of the
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signals which actuate SI (15.1.4.1.a) wiil have no impact due to the redun-
dancy, Mvcrﬂty and independence of the S| actuation signals. The failure of
one SI tratn (listed in Table 440.64-1) 15 the Timiting single failure since
it reduces SI flow, delays the injection of boron to the core, and, conse-
quently allows a “closer" return to criticality. This is the single failure
assumed fn the FSAR as stated in 15.1.4.2. For this event, the ONB design
vasis fs met oy demonstrating no return to criticality (15.1.4.4).

Loss of Externa! Load (15.2.2)

This is bounded by the event described in 15.2.3, as stated in 15.2.2.4 and
15.2.3. 1.

Turbine Trip (15.2.3)

Unlfke & depressurizatfon transient, for this analysis, the abflity to main-
tafn RCS pressure below 110 percent of design per the SRP criterion must be
explicitly addressed. Since the DNBR fncreases with pressure (assuming all
other varfables are held constant), the event 1s analyzed with and without
pressure control to address both peak pressure and ONBR concerns. As stated
in 15.2.3.2.a Item 7, both the pressurizer and steam generator safety valves
My be required to operate. Assumptfons relative to their operation are
described under [tems 4 and 5 in the FSAR.

[f the pressurizer relief/safety valves fail to close once the pressure has
been reduced, there willbe no impact on the minimum UNBR, This {s because
the valves are not required to close until after the t‘me of reactor trip, at
which pofnt the DMBR ts rising and is very high (see Figures 15.2-1 through
15.2-8). As stated in 15.2.3.2.a I[tem 4, steam relief {s obtained by the
steam generator ufety' valves. However, these or any other steam relfef
valves would not be required to close until after reactor trip, when both the
RCS pressure and DNBR are past their maximum and minimum values respectively.
Therefore, fatlure to close would have no fmpact. Although the ESF may be
required to function to supply emergency feedwater, a failure in the ESF wuld
have no impact since credit for emergency feedwater is not taken (15.2.3.2.a
Item 6). Therefore, the limittng single failure is one protection trafin

(Tab 12 440.64-1).
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Inadvertent Closure of MS1Y (15.2.4)

This is bounded by 15.2.3 as stated in the FSAR.

Loss of Condenser Yacuum (15.2.5)

This 1s bounded by 15.2.3 ac stated in the FSAR.

Loss of AC Poer (15.2.6)

For this event, the ability of the protection systam to provide long term
cooling s verified. The loss of one emergency feedw.ter pump of the ESF 13
the Timiting single faflure, as stated 1n Table 440.64-1, a reduction of ¢
emergency feedsater capacity reduces the Capability of the emergency feedwatear

to provide long temm cooling, This results in a higher privary side heatup

and pressure. The pressure transient of Figure 15,2-9 shows that the pres-

surizer safety valves are aCtuated for tnis event. Faf lure of the valves to

close would have n¢ impact since the emergency feedwater is adequately

removing the decay heat by that time (Tadle 15.2-1 ftemo). For the case

where the single active fatlure 1s the faf lure of the pressurizer PORY or r
safety valve to close, credit can be taken for comp lete emergency feedwater
capability. This would reduce the peak pressure and cause the time at which
decay heat equals heat removal capaoility t» be sooner. As stated in
15.2.6.1.b and ¢, the steam generator safety and relief valves are used to %
dissipate decay heat during long term cooling., Since it fs desirable to have '
these valves open, failure to close has no impact, vspecially since the emer-
gency feedwater supplies sufficient heat remova) Capaoility. Single failures
which result in loss of signals which actuate emergency feedmater, reactor
trip, or valve openings have no impact due to thefr redundancy, diversity and
independence. Therefore, the single failure 1sted 1n Table 440.64+1 j5 the
limiting stngle faiJyure.

Loss of Norma) Feedwater (15.2,.7)

As for the loss of power event, the primary concern for the loss of norma)
feedwater is Tong term coolfng capan{ Mty which is provided by the emergency
feedwster systam. Therefore, as for the loss of AC power, the single active
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fai lure causing the loss of one emergency feedwater pump is the limiting

single failure, as stated fn 15.2.7.2.

Loss of Flow (15.3.1 and 2)

The protection for this event fs discussed in Sections 15.3.1.2 and 15.3.2.2.
A single fallure in the ESF is not applicab le since the ESF are not required
to mitigate the consequences of the event. As can e seen in Figures 15.3-2
and 15.3-6, the pressurizer PORV's may open. However, failure to close will
Mve no impact since the point of minimun ONBR 15 past and the UNBK is rising
by the time the valves close (Figures 15.3-4 and 15.3-8). Therefore, the
wrst single failure is that of one protection train, as stated in Table
440.64-1.

RCCA Bank Withdrawa! from Subcritical (15.4.1)

Although the pressure transfent fs not shown for this transient, an increase
in RCS pressure is expected due to the increase fn heat flux and temperature.
However, {f the PORYV's opened and fafled to close, there would be no impact on
the minimum ONBR since credit for the chan3e (increase) in pressure is not
taken in the DNGR analysis. The ESF are not.required for this acctdent,
therefore, a single faflure 1n the £SF is not applicable. Therefore, a loss

of one protection train {s the limiting single fai lure.

RCCA dank Withdrawal at Power (15.4.2)

This event s primarily a ONB event and demonstrates the adequacy of the over-
temperature aT and high flux trips, as stated in 15.4.2.4, Typica) transients
for the RCCA bark withdrawa)l at power event are provided fn Figures 15.4-4
through 15.4-9, Operation of pressure relieving valves wuld serve to reduce
pressure and thus minimize the DNBR. (If no pressure control was aval lanle,

the maximym pressure would be limited to that which results In a high pres-
surizer pressure trip. Tnis s a less Mimiting pressure transient than those

events discussed in 15.2.) Faflure of valves to ¢lose would have no fmpact,
since the point of minimum DNBR 15 past by the time the pressure vegins to
fall (after trip) as seen fn the transient figures.
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As discussed in 15.4,2.2.b, for some cases, the steam generator safety valves
are opened. The result fs to minimize the DNDR, as seen in Figures 15.4-11
and 15.4-12. However, failure to close has no fmpact since the point of

y minimum DNBR comes right after reactor trip. Failures in the ESF are not
applicable since the ESF are not required. Therefere, the worst single fafl-
ure {5 one protection train as stated in Table 440.64-1.

: \ Oropped RCCA (15.4.3)

The worst single fallure for this event is the failure of one NIS channel.
_ This results in fawer dropped RCCA's being detected in order to initiate
reactor trip via negative flux rate, but has no impact if no trip is generated
(i.e., 1f credit for trip is not taken because of the failure.) As can be seen
{n Figures 15.4-13 through 15.4-15, the plant reaches a new equilfbrium condi-
tion, and no further protective action {s required. Therefore, consideration
of other single failures within the protection system is not applicable.

Statically Misaligned RCCA (15.4.3)

As stated in Table 440.64-1, no transfent analysis {s required. Furthermore,
no protective functions are required and single failures have no {mpact.

b S o s

Single RCCA Withdrawal (15.4.3)

As stated fn 15.4.3.1, this {s a Conditfon II{ event. Since this is not a
8 Condition 1! event (incident of moderate frequency) ft is not within the scope
of the question and should be deleted.

-———

Inactive RC Pump Startup (15.4.4)

The pressure transient fn Figure 15.4-19 shows that the pressurizer PORY's are
not challenged for this event. In any case, faflure to close would have no
tmpact, since the point of minimum ONBR is past by the time the failure could

3763Q:1/320983
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occur (Figure 15.4.20). Failures In the ESF are not applicable since the ESF
15 not required to mitigate the consequences of the event. Therefore, the
limiting single fatlure 1s the failure of one protection train, as stated in

“0-64‘10

Inadvertent Acutatfon of the ECCS (15.5.1)

As stated in 15.5.1.1, 1t is a failure 1n the ESF which initiates the event.
As see fn Figure 15.5-2, this fs initially a depressurization event. The
pressure then rises to the PORY setpofnt. The PORV's are capadble of mafntain-
ing system pressure below 110 percent of destgn. Failure of the PORY's to

" close would have no fmpaci on the ONBR, since it {s already high and never
falls below the initial value (Figure 15.6.3). Therefore, the failure 1isted

in Table 440.64-1 1s the limiting single failure.

Increase in RCS Inventory (i7.5.2)

As stated in the FSAR, this fs bounded by 15.5.1.

Inadvertent RCS Depressurization (15.6.1)

As stated 1n 15.6.1.1, ft fs a single fatlure resulting in the opening of a
pressurizer PORV or safety valve which fnftfates the transient. Although ESF
features might be actuated, they are not required to mitigate the consequences
of the event, since the DNBR rises after reactor trip. Therefore E5F failures
are not applicable. Therefore, the worst single failure is failure of one

protection trafn.

Faflure of Small Lines (15.6.2)

No transient amalysis is involved for this event. The protective system is
not required to function, since operator action termminates this event as
stated in 15.6.2.2.
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