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ENCLOSURE 1

CVALUATION OF BWR.OWNERS' GROUP
GEMERIC RESPOMSE TO NUREG-0737
ITEM IT.K.3.18, “MODIFICATION OF AUTOMATIC
DEPRESSURIZATION SYSTEM LOGIC--FEASIBILITY
.FOR INCREASED DIVERSITY FOR SOME EVENT SEOUENCES"

Position

The automatic depressurization system (ADS) actuation Togic should be
modified to eTiminate the need for manual actuation to assure adequate
core cooling., A feasibility and risk assessment study is required to-
determine the optimum approach. One possible scheme that should be
considered is ADS actuation on low reactor-vessel water level provided
no high-pressure coclant injection (HPCI) or high pressure core spray
(HPCS? flow exists and a Tow-pressure emergency core cooling (ECC)
system is running. This Togic would complement, not regdace, the
existing ADS actuation logic.

STAFF EVALUATION
The automatic depressurization system (ADS), through selected

safety/relief valves, functions as a backup to the operation of the high
pressure coolant systems. The ADS depressurizes the vessel so that low
pressure systems may inject water into the reactor vessel. The ADS is
typically activated automatically upon coincident signals of Tow water
Tevel in the reactor vessel, high drywell pressure, and any low pressure
ECCS pump running. A time delay of approximately two minutes after
receipt of the coincident signals allows time for the automatic blowdown
to be bypassed manually if the operator believes the signals are

erroneous or if the water Tevel can be restored.

For transient and accident events which do not directly produce a high
drvwell pressure signal (e.g., stuck open relief valve or steam line
break outside containment) and are degraded by a2 lcss of high pressure
coolant svstems, manual actpation of the ADS is required to provide
adequate core cooling., A reliability and risk assessment was requested
so that the optirmum approach to eliminate the need for manual actuation

could be obtained. A further consideration is that proposed
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modifications to the ADS 1naic should be such that operator actions
which mav be required durinc am ATWS should not be cormplicated by the

ADS.

The BWR Owners' Group response provided in Reference(l) does not provide
the requested relfabflity and risk assessment. [t does provide a
discussiom of the advantages and disadvantage of each of several
options. A qualitative discusstan of risk and reliabildsy is also

provided.

Eight ADS Togic optfons are cons1dered fn the Owners Group response:

PR e — e — = — e

the current design andsmll! f.og‘k-g_ffu:ﬁns. Tht seven mdtﬂcations '
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are 1) eliminmation of the h'fgh drywelT pressure permissive with the
addition of @ manual switch to fnhibit automattc depressurization; 2)
elirination of the high drywelT pressure permissive and changing the Tow
reactor pressure vessel (RPV) Tevel trip setpoint to the top of the
active fuel (TAF); 3) addittom of ia manual switch to inhibit automatic
hTowdown im conjunction with a timer that bypasses the high drywell
pressure permissive if the reactor water level is Tow for a sustained
pericd; 4) additionm of a timer that bypasses the high drywell pressure
permissive if the reactor water Tevel is Tow for a sustained period, and
changing the Tow RPV water level trip setpoint to the TAF; 5) addition
nf a manual switch to inhibit autcmatic blowdown in conjunction with a
suppression pool temperature permissive in parallel with the hich
drvwell nr'essure permissive; 6) addition of a suppression pool

temperature permissive in parallel with the hiah drywell pressure



permissive and chancing the Tow RPV water level trip setpoint to the

TAF; and 7) addition of a manual switch to inhibit automatic blowdown.

As indicated inttially in the staff position, the present ADS Togic

design (except on those few plants which do not have the high drywell

pressure permissive) does not satfsfy the requirement to eliminate the
need for operatar action. This is because it has not been demonstrated
that the high drywelT pressure signal would be presea& for all.

situations requiring ADS actuatiom.

The second optfom, eTimination of the high drywell pressure permissive
and addition of a manual inhibit switch satisfies the requirement and is
simple to impTlement. Further, the manual inhibit switch permits the

operator to overrfde the automatfc BTowdowr Togfc ff necessary.

Therefore, the second optfom is acceptabTe.

The third optionm, elimination of the high drywell pressure permissive
and changing the Tow RPV water Tevel trip setpcint to the TAF satisfies
the requirement to eTiminate the need for manual action to blowdown the
vessel but could require repeated operator action (approximately every 2
minutes) to reset the ADS timer for ATWS events where Tow water Tevel is
deliberately matntained to reduce power. Changing the Tow Tevel t:ip
setpoint may also be very expensive since installation of new water
Tevel instrumentation wou_h: be required for many plants. This opt¥on

was therefore not recommended by the Owners Group.
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The fourth option, addition of a timer that bypasses the high drywell
pressure permissive if the reactor water Tevel is Tow for a sustained
period and additiom of a manual inhibit switch also satisfies the
requirement and is simple to implement. The time delay used rnust be
Jjustified by analysfs if this option fs chosen and the technical
specifications tiust be modififed to require testing of the timer. The
fourth optfon is acceptahTe ta the staff.

The fifth option, addition of a timer that bypasses the high drywel.‘l
pressure permissive ff the ructor water Tevel fs Tow for a sustained
periad and changing the Tow RPY water Tevel trip setpoint was not
recommended for same reasons discussed for option(3).

The stxth optfor, addftfon of a suppressfom pooT temperature permissive
ir paralTel with the high drywelT .nnssure permfssfve and 2 manual
fnhibft switch would theoretfcally satisfy the requirements. However,
temperature varfatfons withim the suppressfom poaT wouTd necessitate the
use of many thermocouples connected i:hrough averaging cifrcuits. This
optfon was rejected by the Owners® Group because it is relatively
fmpractical.

The seventh optfomr, addftior of 2 suppressiom pooT temperature trip in
parallel with the high drywelT pressure trip and changing the Tow RPV
water Tevel trip setpoint to the TAF was rejacted by the Owners Group

- for the same reason as the sixth option.




The eighth option, addition of a manual inhibit switch, does not satis€y
the requirement since manual action would stiil be required for breaks

which do not pressurize the drywell,

SUMMARY

The second, third, fourth, and fifth options effectively remove the High
drywelT pressure permissive for ADS actuation. Addition of the manual
inhibit switch (options Z2,4,8) enmables the operator ta averride the ADS
should this be necessary (as for some ATWS events). Suppression pool
temperature permissives are judged to be impractical. Changes to the
RPV Tow water Tevel trip setpoint may not be sufficient to provide the
aoperator with the fTexibiTfty needed to override the ADS when needed.

It fs concTuded therefore that. Qmm'ﬁﬁ; ‘proposed are
acceptibTe- They are:- optfon Z, el'f;lf—ntfo_n cf th;hfgh d;yt;eT‘l il
permissive and the additior of manual inhibit switch, and option 4,
bypass of the high drywelT pressure permfssive after sustained low water
Tevel and the additfom of & manuaT fnhibft switch. Licensees propasing

option 4 modifications should fncTude justification far the bypass timer
setting and a perfodic testing pTam for- the timer. Licensees proposing
either optfomr Z c;r optiom & moafffcations must address the use of the
manuaTl lnhibft switch inm ttmr emergency procedures and include a
surveillance plam for the switch.
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PARTICIPATING UTILITIES

ENCLOSURE 2

NUREG-0737 II.K.3.18

This report applies to the following plants, whose Owners participated in

the report's develgpment.

Utility

Boston Edison
Carolina Power & Light
Commonweal th Edison

Georgia Power

[owa Electric Light & Power
Niagara Mohawk Pawer

Nebraska Public Power District
Northerm States Power
PhiTadelphia ETectric

Power Authorfty of the State of New York
Detroit Edison '

Long IsTand Lighting

Mississippf Power % Light
Pennsylivania Power & Light
Washington Public ower Supply System
Cleveland ETectric [T Tuminating
[TTinois Power

Vermont Yankee Nuciear Power
Jersey Central Power and Light
Tennessee Valley Authority

Gulf States UtiTities

Cincinnat! Gas & ETectric

Publfc Service ETectric & Gas
Northeast Energy Services

Northeast Utilities
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PTant

Pfigrim 1

Brunswick T & 2

LaSalle 1 & 2, Dresden 2-3,

Quad Cities 1 & 2

Hatch 1 & 2

Duane Arnold

Nine Mile Point 1 & 2 -
Cooper

Monticello

Peach Bottom 2 & 3, Limerick 1 & 2
FitzPatrick

Enrfco Fermi 2

Shoreham

Grand GuIf 1 & 2

Susquehanna 1 & 2

Hanford 2

_Perry 1 & 2

Clinton Station 1 & 2

Vermont Yankee

Oyster Creek 1

drowns Ferry 1-3, Hartsville 1 & 2

- Rfver Bend 1 & 2

Zimmer 1

Hope Creek 1 & 2
Skagit 1 & 2
Millstone 1



