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PRODUFM DESCRIPTIONt

This EER is being written to provide an operability
assessment onuer the guidance provided in ENP-12. The
necessity for this EER steme from the fact that single
fai?ure modes to the Control Building Emergency Air
Filtrttien Oystem (CBEAF) have been identified. One of the
two singlJ fRilure modes can be alisinated in a relatively
short tim f .*ame (m 2 months) . The other requires extensive
modificatio3 to the chlorine detection 1.efic.
The proposed resolution to the above stated problem will be
included in a two phase modification. Phase I would require
modification to the start logic of both trains of EAP and
the re?.ocation of the chlorine detection system logic power.
This work would be required to be completa prior to start-up
cf either unit. Phase II would contain the permanent design
required to eliminate the chlorine detection system single
failure input to the EAF. The work to install this design
would take place during power operation.

This PER will demonstrate that although a single failure
within the logic of the CBEAP (Chlorine Detection input)
does not meet the design criteria for the CBHVAC as stated
in the FSAR, the consequences of that single failure will
not result in a situation in which the-NRC Acceptance Limit
for radiological consequences.to Control Room personnel
could be exccaded. The conclusion reached in this EER is
that it is not acceptable to allow power. operation of either-
unit until NRC acceptance of the plan outlined in this.EER
is obtained. Details of the single failure modes and how the,

problem was identified follow.

During investigation of an Operating Experience (OE) Report
#5366 concerning " preferred / standby" logic for Standby Gas4

trains, it was noted that the control Building HVAC+

'; Emergency Air Filtration (EAF) also utilized a
" preferred / star.dby" logic configuration. As the - Standby Gas-.

1 Trains do not use the " preferred / standby" logic there was no
! problem with the existing design (Ref. DBD-10 for SBGT j

design details). The logic for the CBEAP was'also reviewed- !
and it was revealed that previously unidentified single>j failures.could occur (Ref. ACR B92-642). I
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PROBLEM DESCRIPTION (Cont.it

other than normal ventilation and heating / cooling of the
Control Building, the CBHVAC system must provide
habitability during three different design basis events. The
first concerns a radiation event (Main Steam Line Break
(HSLB) or Loss of Coolant Accident (LCCA)). The second event
concerns the complete rupture of the 55 ton chlorine tank
car located near the Service Water Building. The third is a
smoke event.

In the radiation event the CBHVAC system is required to
isolate and enter the recirculation mode on a Control Room
Area or Control Room Intake High Radiation signal from the
Area Radiation Monitoring System (ref.: CBHVAC System DBD-
37, Section 1.3.1).

Upon receipt of a high radiation signal, the CBHVAC System
is automatically realigned to the emergency mode of
operation. The fresh air inlets close isolating the control
room. At the same time, the emergency air filtration unit
begins operation, recirculating control room air and

,

'

providing filtered makeup air to minimize contaminated
build-up and provide positivo pressure in the occupied
areas. The system responds to a smoke event in the same
manner it does for radiation.

In the event of a chlorine release the CBHVAC goes into full
recirculation mode, with no outdoor air intake (except for
the battery rooms) . The emergency filtration trains do not
start since they do not remove chlorine and may be damaged
by it (ref.: CBHVAC System DBD-37, Section 1.3.2). The
chlorine detection system is designed " fail-safe"~such that
any failure (i.e. loss of power, detector failure, etc.)
will isolate the control room in the same manner as a true
chlorine signal.

The CBEAP system is designed to meet the single' failure
criteria as described in IEEE 279-1971." (ref.1 UFSAR
Section 9.4.1.3.c, Safety Evaluation). In contradiction to
the above requirement, the following describes how the
single failure criteria is not met,

i

'I
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PROBLEM DESCRIPTION fCant.1t

Single Failure 1

Loss of power to Train A Logic

Resultant:

'
The loss of power would de-energize chlorine detectors
1X/2X-AT-2977 (LL-09046 Sh. P63A) which would in turn de-
onergize relays 3-63E and 3-63F. Contacts 1-2 of each relay
would open and de-energize relays 3-63A and 3-63B. Contacts
5-6 and 7-8 of relay 3-63A woul6 open thus preventing the
ability to start either train of CBEAF.

Single Failure 2:

Loss of power to Train B Logic with Train B in preferred and
Train A in Standby

Resultant

| The logic configuration is designed such that an automatic
; start signal (radiation or smoke) would energize relay 3-

65E. This would start the fan inlet and outlet dampers
opening which in turn would start the fan when the dampers
reached full open. Concurrently, a 10 second time delay-

| relay, 62-65 begins timing.-If Fan B does not start within
; 10 seconds, changing the state of the 42X-1 contacts (LL-

9252-30), relay 62-6B will close contacts 1-5 thus
energizing relay 3-65A which in turn sends a start signal.to
Train A.-

With a loss of power to Train B, the train will not start
| and the timing relay 62-65 does not energize to time out to
i send a start signal to train A. Train A could be started

manually by placing the control switch to the "0N"_ position.
In addition, if a smoke or radiation signal was present,

| Train A would start automatically by placing _the control
switch in the " preferred" position.

_

Note: The same problem exists with Train A in preferred,
Train B in Standby, but both scenarios are overridden by the
chlorine logic failure..

1'
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EVALUATION /DISPOSITIONt

In order to resolve the problem identified, an understanding
of tr.e present system dasign requirements is essential.

The design basis for the Control Room HVAC System states
"The Control Building HVAC System shall be designed to
permit continuous occupancy of the control room emergency
zone under normal operating conditions and under the
postulated design basis acoidents throughout the life of the
plant." (DDD-37, Section 1.1.1.1.1)

As discussed in the " Problem Description" section of this
EER the system must maintain habitability during three
different events. Each of these will be discussed in detail.

Radiation Protection 1_

10CFR50 App. A, GDC-19 states " Adequate radiation protection
shall be provided to permit access and occupancy of the
control room under accident conditions without personnel
receiving radiation exposures in excess of 5 rem whole body,
or its equivalent to any part of the body, for the duration
of the accident." NUREG-75/87 (Standard Review Plan) Section
6.4, p. 5,. establishes the whole body equivalent as 30 rem
to the thyroid and 30 rem to the skin. The CBEAP is
designed, installed and maintained Q sist (Class A) as the
system provides protection against radiation doses as a
result of FSAR Chapter 15 radiation release events. >

Operation of the Control Room Emergency Ventilation
Subsystem is automatically initiated by abnormally high
radiation levels detected by the control Building Area
Radiation Monitore. Should any of the monitors detect high
radiation, the Control Room annunciator is actuated and the
following control actions occur automatically:

> The normal intake damper for the control room is closed
and the emergency makeup damper is opened..

.

1

The Control Room Emergency Ventilation Subsystem is>
placed in service, with the emergency recirculation,

damper open.'

> The control Building exhaust fan is shut down and the
exhaust dapper closed.

i-
<

,-
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EVALUATION / DISPOSITION (Cont.it

Radiation Protection (ContSLL
> The Cable Spreading Room and Mechanical Equipment Room

ventilation fans are shut down.

Chlorine Protectiont

One of the hazards which the CDHVAC system must cope with is
toxic gas. NUS performed a study (NUS-3697 Rev. 2) to
address Item III.D.3.4 " Control Room Habitability" of NUREG
0737 " Clarification of TMI Action Plan Requirements". The
NRC recommended that the guidance of Regulatory-Guides 1.78
and 1.95 be used in the analysis. Scoping calculations were
performed for postulated spills of different toxic hazards
per the guidance of Reg. Guide 1.70. The results of the NUS
study determined that the only significant toxic chemical is
the on-site 55 ton tank car of liquefied chlorine gas. A
Chlorine Spill Analysis summary is contained in UC-07582,
Study of Accidental Chlorine Release.

The allowable limits of chlorine gas as established in Reg.
Guide 1.78 and the Standard Review Plan (NUREG-75/087) are
as follows:

Long term limit (1 hour or greater): the limit assigned>
for occupational exposure (40 hour week) - 1 ppm by
volume

> Short-term limit (2 minutos to 1 hour): Limit that will
assure that the operator will not suffer incapacitating
effects.after 1-hour exposure - 4-ppm

Protective Action Limit (2 minutes or less): A limit>
that will assure that the operator will quickly recover
after breathing apparatus is in place. In determining
this limit, it should be assumed that the concentration
increases linearly with time from zero to two minutes-

and' thap) .the limit is attained at two minutes - 15 ppa(45mg/m

i
'
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EVALUATION / DISPOSITION (Cont.)r

Chlorine Protection (Cont.it

The NRC has stated that "adew ate protection from an on-site
chlorine release will be achieved if provisions are included
in the plant design to automatically isolate the Control
Room to limit the potential build-up of chlorine within the
control room and if equipment and procedures are provided to
assure immediate use of breathing apparatus by the control
room operators." (Ref. MISC-00678, Safety Evaluation Report
of BSEP 1&2 - License Application with Appendices through
7/26/76 - Pages 7-10, 9-12 & 9-13, 1/01/73)

Reg. Guide 1.95 also states that "The chlorine Detection
Subsystem should automatically isolate the control room and
provide an indication in the control room to alert the
control room operators of a chlorine release.

'

The chlorine detection system in Non-Safety (downgraded from
class A in EER No. 85-0208) and designed seismically. No

.

change to the current safety classification is anticipated ,

as part of the modification (PM 92-108)-to the detection
logic. The FSAR Section M14.5 and UFSAR, Table 6.4.4-2 state
that "No single failure in the chlorine Detection System
will prevent automatic isolation of the control room
ventilation system in the event of an accident which causes '

the chlorine detectors to alarm" (ref.: CBRVAC Systam DBD-
37, Section 3.1.6.3.).

|

Should any of the chlorine analyzers detect chlorine, the
control room annunciator is actuated and the following
control actions occur automatically:

> The normal intake damper for the control room is closed

The Control Room Emergency Ventilation Subsystem>
(Emergency Air filtration _ fan) is isolated.i

> The Control Building exhaust fan is shut down and the
exhaust damper closed,

e-
The Cable Spreading Room and Mechanical Equipment Room*
ventilation fans are shut down.

l

1

. _
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EVALUATION /D?.SPOSITION (Cont.it

Chlorine Protection (Cont.it

In addition to the automatic actions described for a
chlorine release event the Brunswick Control Room maintains
12 self-contained breathing apparatus' for use by control
Room personnel during emergencies if desired.

Smoke Protection!
'

The FSAR Section 7.18-9 states " Sufficient controls shall be
available to reduce the volume of normal make-up air /or to
place the control Room Emergency Ventilation Subsystem in
service to remove smoke filled air from the control room."

A smoke and heat detection system is provided in the control
room to alert the operator of an abnormal condition which
could require control room isolation. Should smoke filled
air be drawn into the control room, smoke detectors within
the control room and mechanical equipmer.t room alarm.

Controls are availabic to reduce the volume of normal make-
up air, and/or te place the Emergeracy Air Filtration trains
in service. Cvntrols also permit complete or partial
bypassing of the recirculation system and exhausting direct
to atmosphere.

On detection of smoke and/or heat the following automatic
actions occurt

The normal intake damper for the control room is closed>
and the emergency makeup damper is opened.

* The Control Room Emergency Ventilation-Subsystem is
placed in rervice, with the emergency recirculation
damper opan.

> The Control' Building exhaust fan is shut down and the
'

exhaust damper closed.

The Cable Spreading Room and Mechanical Equipment Room*

ventilation fans are shut down.

> Note The actions stated above are the same as those
that result from a High Radiation Isolation.

.

.
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EVALUATION / DISPOSITION (Cont.):

As stated in the Problem Description section of this EER
there are single failures in the CDEAF logic which would
prevent the system from performing its safety function if
they were to occur simultaneously with a design basis
accident, or shortly thereafter.

In reviewing the CBEAF logic it can be shown that the single
failures are introduced by logic design errors. The first is
the original design of the start logic itself. The CBEAF
trains were intended to be redundant to satisfy the single
failure criteria of IEEE 279-19714 In order to meet this
intent a mechanism had to be included in the start logic
which would start the standby train should the preferred
train fail to start as required.

The design provided a ten second timer which would start
timing at the same time an initiation signal to the start
logic was received. If the preferred train started normally
the contacts upstream of the timer relay contacts would open
thus preventing a start signal to the standby train. But,
should the train-in preferred fail to start the timer would
time-out which in turn would energize a relay within the
preferred trains logic sending a start signal to the stand-
by train.

The problem arises when loss-of-power scenarios are
introduced to the logic. Should power be lost to whichever
train has been placed in the " preferred" position'the fan is
not able to start and the timer "hich is supposed to send
the Fan " fail-to-start" signal to the standby train-is never
energized and therefore never sends the required signal.

To resolve this problem, a simple change to the, start logic
is required. The change involves reversing the timer logic
so that the " preferred. train fail-to-start" relays 3-62A, 3-
65A are de-energized on a fail-to-start signal.LThis will
automatically place the stand-by train in the " preferred"
mode.upon a loss of power _to the preferred train or if the

,

| preferred train' fails to start (the original design intent).
! In order to implement.this change other minor circuit

changen are required. The end result is that a loss of_ power
or failure of the preferred train to start will
automatically send an initiation signal to the stand-by
train. This will fulfill the design intent of the CBEAF as
stated in the FSAR.

|L
|

4
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EVALUATION / DISPOSITION (Cont.it

The second issue which must be addressed is the interface of ,

the CBEAP with the chlorine detection logic. As stated in
the chlorine protection discussion, the chlorine detection
logic is " fail safe" to meet the requirements of the single
failure criteria. As such the system does meet the original
design intent. Any single component failure within the
chlorine detection system logic will isolate the control
Building and prevent the EAP from starting or shutting it
down if operating.

The issue of whether or not the CBEAF was operable
regardless of the chlorine detection system logic input to
it has been addressed in the past. During work to replace
the original chlorine detectors, a technical specification
interpretation was requested specifically asking if the
failure of a chlorine detector would render the CBEAF
inoperable. The response is included in TSI Serial No. 65-

,

13. The response addressed the fact that if a chlorine
detector failed the system would align into the full
recirculation mode of operation (no make-up air). This in

'

i

turn would reduce the positive pressure in the control room
increasing the unfiltered inleakage from 275 scfm (CBEAP
running) to approximately 1375 scfm (CBEAP isolated).

>

The TSI then references the LOCA dose values contained in
NUS-3697 Rev. 2 for unfiltered inleakage. The study shows
that airborne radioactivity in the control room will peak
and level off at 2.8 rem thyroid and 0.004 rem whole body
for in-leakage of 100,000 scfm or greater. When combined
with other sources of radiation to the control room, the sum.
totals are 0.415 rem whole body and 2.8 ram thyroid; The TSI
then reaches the conclusion that "neither a chlorine-
detector failure nor a CBEFS isolation from the chlorine
detection system will create a problem with CBEFS
operability per Design Criterion 19." This TSI has since
been retracted.

,

*
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EV_ALUATION/ DISPOSITION (Cont.):

Since the time the TSI was issued (1985),-several factors
have changed the calculated doses expected in'the control
rocs as a result of Chapter 15 radiological events.
Following TMI the adsquacy of operator protection-from
radiation events came into question. As part of the TMI
Action Plan, BNP was required to evaluate the existing
habitability system against the Standard Review Plan (NUREG-
75/087 Rev.1) . A report was submitted to the NRC in 1980
and a subsequent revision to the report was provided to the
NRC in March of 1983. A safety evaluation was issued based
on the 1983 revision to this document (NLU-83-673).
As part of the 1983 revision, BNP coumitted to maintaining
the Control Room at 1/8 inch positive pressure during the
radiation recirculation mode. After intensive effort
directed at the ability to maintain 1/8 inch positive
pressure, CP&L determined that this was not economically
feasible. Instead, after negotiating with the commission, an
analysis was performed in 1985 to determine the effect of
increased unfiltered inleakage on the dose rates to the
control room operators (NUS-4758).

In order to perform the analysis (NUS-4758) a new value for
unfiltered inleakage was required. The Control-Room was
tested using the methodology outlined in the Standard Review
Plan (NUREG-75/087 Rev. 1, Section 6.4) and Regulatory Guide
1.95, Revision 1, Regulatory Position 5. One'of-the items
discussed in the Standard Review Plan is the method of
determining the infiltration rate for~ isolated control rooms-
with neutral pressuts. The document states "The leakage from
the control room when pressurized to 1/8-inch water gauge is
calculated on the basis of the gross leakage data, one-half
of this value'is used to represent the base infiltration.
rate."

The results of pressurization testing determined that.the
j conservative exfiltration rate was-6000 scfm..One-half of

that value (3000 scfm) was used as an input to the NUS-4758
,

analysis..Results of the reanalysis indicate that the' dose
'

rates at the increased unfiltered inleakage rate of 3000 cfm
would not exceed General Design Criteria 19 limits. This

; analysis was performed for LOCA conditions. It was on this
basis that the TSI (85-13) was determined.

,

.
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EVALUATION / DISPOSITION (Cont.it

During the commission's review of this document,(NUS-4758),
questions arose on the doses during a Main Steam Line Break
accident. A second SE on Control Room Habitability as
related to radiation protection was issued in 1989 (NRC-89-
103). This is the last SE received from the commission
concarning control room habitability.

As part of the SE referenced above the commission performed
an independent assessment of the control room radiological
habitability for the steam line broak. The commission states
"The resulting doses in the control room, based upon the
tabulated assumptions for the course of the steam line break
accident, are 19 rem to the thyroid and less than 0.1 rem to
the whole body and skin."

The commission confirmed CP&L's results in their independent
analysis that the doses associated with a MSLB were
significantly higher than those previously calculated. The
main steam line break accident is now the more limiting
accident for the control room radiological habitability
assessment for the Brunswick 1 and 2 control room.

Though the SE determines that the MSLB is the limiting
4 accident, it also determines that the control room meets the

requirements of GDC 19 with respect to maintaining the
control room in a safe and habitable condition under
accident conditions. The conclusion reached by the
commission was based on the fact that some positive pressure
would be obtained by the operation of the EAF trains. The
commission states "The licensee has demonstrated that with
the pressurization test results obtained in the Brunswick 1-
and 2, control room operators will be adequately protected."

As discussed previously the protection provided by the EAF
can be defeated by the introduction of a single failure-in
the chlorine detection logic. Although the single failure in
the chlorine detection logic would fail the EAF in the safe
condition for a chlorine event, the control room is then
vulnerable to a radiation event.

8 .. ._ . _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - - _ _ _ _ _ - _ _ _ -
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j EVALUATION / DISPOSITION (Cont.):
i

i In order to eliminate this problem and bring the EAF system
'' into compliance with its design requirements, a modification

is required. This modification will redesign the chlorine

] detection logic and its interface to the EAF such that it
j will not present a single failure input to the EAF.
)

i The modification referenced above is extensive and will
j require several months of engineering before it will be
{ released to BNP. This EER will demonstrate that although a
j single failure within the logic of the CBEAF does not meet
j the design criteria for the CBHVAC as stated in the FSAR,
! the consequences of that single failure will not result in a
! situation in which the NRC Acceptance Limit for radiological
j consequences to control Room personnel could be exceeded.
]

Given that the failures identified can render the EAF.

{ inoperable during a radiation event, a study to determine
whether or not the calculated dose received by the control
room operator would exceed the limits of GDC 19 was:

I requested from UE&C (Referenca CP&L Calc. No. OVA-0041).
;
.

The assumptions used in this study were that a MSLB hhd
; occurred. Concurrent with the HSLB a single failure prevents

both trains of CBEAF from starting. The results show that
the control room operator would receive approximately 96% of,

:i
the allowed dose (30 rem thyroid) in six hours. The dose

i continues to increase up to 29.5 rem in approximately 24
-

] hours. The dose then levels off at 29.5-rem for 30 days
j (duration of accident). The results of this analysis show
i that even without both trains of EAF the control room
j- operator dose rates are within GDC 19 linits. Even though
. there is very little margin in the analysis the assumptions
j> used are conservative,.

Some of the conservatism-included in the analysis is
i described here for understanding. It is assumed that for the
j. design basis steam line break that a complete rupture of a
j- main steam line takes-place in the turbine building. 140,000
W lbs of steam and water is released which in turn fails'the

[ turbine building enclosure.

1

i
$

a
J
L;

a
h
b

d
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EVALUATION / DISPOSITION (Cont.): |

A puff release is assumed which then envelopes 1 is Control
Building. In order to determine the duration of Control i

Building exposure to the plume, a uniform spherical cloud
which passes the Control Building at a conservative 1 meter
per second wind velocity is assumed. To account for
potential for non-spherical shapes and possible reduced wind
velocity a conservative factor of 10 times the exposure
duration is applied.

An indication of the conservativeness of the factor of 10 is
^

that if the plume were assumed to be not spherical, but
turbine building shaped, and to somehow approach the Control
Building end-on; and if the inferred (UFSAR Section 2.3.6)
plant design basis ground level release wind velocity of-
0.54 meter /sec were used, the calculated increase in control
room doses would be less than one-third the result obtained
using the factor of 10.

Another factor which adds conservatism to this analysis is
the fact that the design basis main steam line break as
defined in the FSAR assumes a 10.5 second MSIV closure time
after the break. In actuality the technical specification
required closure time is 2 3 and s 5 seconds (Technical
Specification 3/4.4.7). The differences in the amount of
steam and water released with a 3 to 5 second MSIV closure-
time have not been' calculated but can be assumed to be
significantly less than that released in 10.5 seconds. This
would serve to reduce the size and activity:of any release.

As in all habitability calculations for MSLB performed to '

date, no credit has been taken for atmospheric dilution.
This is-due to the fact that the turbine building puff
release is in such close proximity to the control building
intake plenum. All the above conservatism support the fact
that doses received by the control room operations personnel
would remain below GDC 19 limits. An independent review of.

.

the analytical methods and results obtained by UEEC has been-
performed by NUS (Reference.CP&L Calc. No. 0VA-0042) which
further confirms-the validity of the study.

| In addition to the dose calculation. a Probability Risk
'

Assessment (PRA) was also perfor- . to determine the
probabilities of a main steam l' a break concurrent with a
loss of EAF function due to a Cn'orine Detection System
failure. The results of that geview show that the,

| probability would be 1.1 x 10

_ _ _ _ _ _ _ . _ _ _ .
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EVALUATION / DISPOSITION (Cont.)*

. Based on the data presented in this EER, it can be
[ demonstrated that although the EAF system does not meet the
i single failure criteria of IEEE 279-1971- fer a radiation

event, the probability of a MSLB concurrent with a failure'

which prevents the EAF from starting is extremely unlikely.
In addition, should this scenario take place it can be shown
by analysis that the GDC 19 dose limits for control room-*

personnel will not be exceeded.

This EER will require review by the PNSC due to the reduced
margin of safety as calculated in the UE&C dose calculation.
The previous maximum calculated dose for any Design Basis
Accident to the control room operator was 19 rem as stated

! in the final SE on control room habitability (NRC-89-103).
This EER demonstrates that the maximum dose expecte in the
control room would be 29.5 rem for a time period ccsmencing.
with start-up of either unit and ending four months *ater.
This time period is based on the assumptions used i't. the
PRA.,

,

i The conclusion reached in this EER is that it is not
acceptable to allow power operation of either(both) unit (s)'

until NRC acceptance of the plan outlined in this EER is
obtained. Once NRC acceptance is obtained rower operation*

would be allowed for a duration of four months (basis for'

PRA Analysis) with the knowledge that Plant Modification PM
c 92-108, Phase I will be installed and operable prior to

start-up. The Phase I work will include the; elimination of'

i the single failure associated with the start logic of the
EAP itself (timer logic problem) and will relocate the3

chlorine detector power to-a UPS supply. By relocating the,

power for the chlorine detection logic to a UPS source-a'

t loss of' Divisional power will not automatically isolate the
| CBEAF. This will serve to increase the reliability of the
i chlorine detection logic but will not eliminate the single

[ failure input to EAF.
i. . .

j. Phase II to the plant modification will be issued in'a. field
revision.and will. include the permanent resolution of the:

Chlorine detection single failure-input to EAF. Phase II cani

} be implemented during unit (s) operation and will be declared-

j operable prior to four months post start-up.

3
,

.
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CORRECTIVE ACTIONS:

A benefit of. installing the permanent chlorine detector
system logic in the winter months is biological marine
growth is at its lowest level. This will allow the temporary
removal of the chlorine tank car from the owner protected
area and allow work on the chlorine Detection System without
tech. spec. LCO's.

Design, and install Phase I of PM 92-108 which resolves the
original loss-of-power single failure points within the
start logic of the CBEAF. This will include the relocation
of the power for Chlorine datection logic to another, source.
This work will take place prior to start-up of either unit.

Design and install Phase II of PM 92-108 which resolves the
single failure input of the-Chlorine detection logic. This
will be accomplished by installing single failure
proof / redundant Chlorine detection logic. This work may be
completed during unit operation if required. This work must
be operable no later than four months after start-up of
either/both unit (s).
No other compensatory actions are required.as a result of
this EER.

ACCEPTANCE TESTING:

All necessary acceptance testir.g will be performed within
the plant modification acceptance testing section. As this
EER only provides the necessary. operability assessment to
allow power operation until a permanent chlorine detection
system resolution can be~ implemented no other acceptance
testing is necessary.
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h,CTION ITEMSt

Action Items will be issued as follows:
y

!

Action Item No. 1

EQ - Prepare Plant Modification 92-108 (Phase I) to
eliminate known single failures within the start logic of 4_

the CBEAF. Relocate the power to the Chlorine detection'

logic such that a loss of either Div. I or Div. II power
4 will not prevent both trains of CBEAF from operating.

'
Action Item No. 2

i EQ - Prepare Field Revision (Phase II) to Plant
Modification 92-108 to eliminate known single failure input

'

of the Chlorine detection logic to the CBEAF.

: Action Item No. 3
i

OM/M - Install PM 92-108 Phase I design and acceptance test,

according to instructions provided in the modification prior*

to start-up.

Action Item No. 4

OM/M - Install PM 92-108 Phase II design and acceptance test
according to instructions provided in the modification no'

'

later than four months after start-up.of either/both unit (s)
I

j Action Item No.-5

; Brunswick Licensina Unit - Obtain NRC approval of the plan
| outlined in this EER prior to startup or track completion of

Phase II to ensure completior. prior to startup.;
._

[
l
i

te
;,

;

I
a
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FORM 4 EER No. 41-0352.
EER ACTION ITEM NOTIFICATION Rev No. O

Page No. to

To: _a Manager - Operations. Staff |
0 Manager - Maintenance
a Technical Support Manager - ~

a MA40t. . WEC/ GEM /ttc,

FROM: Manager MEP/ BESS

SUBJECT: EER Action Item No. I

Corporate Priority 'Z.

orary change? e Yes O No
Is this EER a temp /l/93Expiration date 4
O Temporary repair a Temporary condition a OA/STSI
Is this EER action item required for resolution of the temporary
change? E Yes a No

The following Action Item is assi ned to you by the above5
Engineering Evaluation for completion no later than lo/3o/9t :

NEpaQ PM 97.-108 [f445E I) To EtNNATE NowW st*t.e FaiwAEL
WrrJ N mE STM.T~ (.o4tr. 5 ME c6EA p

This notification was reviewed with T)EtJ WHrrE (name) of
the responsible organization, on 10/ 6 /9 2, (data). Please
sign below and return this_ notification upon the satisfactory completion
of the 4cified ccion item.

/ \ONL h / NkkZ-
f ,h ble Eajineer -

Reipo Date Responsible Manager Date

!
.

To: Engineering Data Coordinator

The above action item requirement has been completed satisfactorily. The
reference document (WR/JO number, procedure, or DSR reference)
implementing this item is : W 91- 198 Otus E .r) to D n !

/' St. BRM WF / /Z//h2 -
"

Resp 5nsible Manager Date
i

*

Distribution: BNP Records Management

|
(by EDC) Responsible Engineer

NED On-Site Design Control'

,

BSEP/Vol. XX/ENP-12 25 Rev. 30
L



:.m:s ~.n.w ..-. ; ..-a--. a n a a w u n.- w a.. -. +.v.<.,u.a ~ ,.-.a.a w > . v. . - .a .[ {
'

.

.

4

.

FORM 4 EER No. 91-0351.
EER ACTION ITEM NOTIFICATION Rev. No. O

Page No. El

TO: O Manager Operations, Staff |
0 Manager - Maintenance
a T chnical Support Manager -9
E MA4A4EE. - NEO/ BE% /14 C.

Manager - dE9[6ESSFROM:

SUBJECT: EER Action Item No. 7.-

Corporate Priority t

Is this EER a temp /1/%or3ry change? e Yes a NoExpiration date 4
0 Temporary repair O Temporary condition a OA/STSI
In this 2ER action item required for resolution of the temporary
change? e Yes O No

The following Action Item is assigned to,you by the above
Engineering Evaluation for completion no later than 1/fa/93 *

NEPARE FtELO 9eJtit0NJ [T'WASE d TO M 9Z- 108 to EOMieJoW
KuoWL) 'S4WE r.AtLDAE N PuT Ct" WE CulpfLINE OETC<TcN LoditL TO ME

] CBEA9

This notification was reviewed with 6E A) WLArT (name) of
the responsible organization, on 10/6/ % (date). Please
sign helow .snd re rn this notification'upon the satisfactory completion
ofthege fie - tion item.

h /10!5/9L bf / /C E 1 .-A 2

,

'Respon(ijleEdg'ineer Dace Responsible Manager Date

a .

.',

l~4

i !

To: Engineering Data Coordinator'

>s

The above action item requirement has been completed satisfactorily. The-

reference document (WR/JO nuraber, procedure, or DSR reference):' implementing this item is :

|

} Responsible Manager Date
.

t i
a

[ Distribution: BNP Records' Management
*

'' (by EDC) Responsible Engineer
'i NED On-Site Design Control
a,

}
.. a

$ BSEP/Vol. XI/ENP-12 25 Rev. 30
1
I
1
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FORM 4 EER No. H C352.
EER ACTION ITEM NOTIFICATION Rev. No.-o

Page No. '2 Z. _,
.

TO: 0 -Manager - Operations. Staff |
0 Manager Maintenance

Technical Sup/ port Manager -
O

FWJMER- GW Ma

FROM: Manager WU7/8E.55

SUBJECT: EER Action Item No. S
Corporate Priority 1

Is this EER a temporary change? e Yes O No
Expiration date 4/1/93
O Temporary repair O Temporary condition 5 OA/STSI
Is this EER action item required for resolution of the temporary
change? e Yes O No

The following Action Item is assigned to you by the above 04 'Y'/*
Engineering Evaluation for completion no latar than ~4%9 * 8/3#/O .

(WSTA.1 P? 9t-to8 PMAsE I DEstN MO Acc.EFITex-E TtsT-
AccooWG To imnwCTTems Tuovioeo N Tas. MoomcaTiooJ.

This notification was reviewed with CRA6 Alt 44 (name) of
the responsible-organization, on to/s/91. (date). Please
sign below and return this notification'upon the satisfactory completion
of the eci Ted act on item.

O / / Lo!6!9'Z. ,L by / /rb 2-

Reponsi W Engin'eer Data Responsible Manager- Date

4 pgerm cno 7 cc FWCSJI
l
.

To: Engineering Data Coordinator

The abovo action item requirement has been completed satisfactorily. The
reference document (WR/JO number, procedure, or DSR reference)
implementing this item is :

/

Responsible Mana5er Date
"

I

'

Distribution: BNP Records Management
(by EDC) Responsible Engineer

NED On-Site Design Control

BSEP/Vol. XX/ENP-12 25 -Rev. 30
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i FORM 4 EER No. 9Z-05Z.
f EER' ACTION ITEM NOTIFICATION Rev. No.-'O

'Page No. 23 #

,

;_ TO: 0 -Manager - Operations. Staff i
_L 0 'Maneger - Maintenance

Te hnical Suppor/M
t Manager -' -O

ER-OMa
-

o
'

- PROM: Manager - 44CD/ SESS -

}h
SUBJECT: EER Action Item No. 4 .

'

Corporate Priority "l.
y
j

Is this EER a temp /l/813orary change? e Yes a Nof Expiration dato 4 a'p D Temporary repair ' O Temporary condition- E OA/STSI
Is this EER action item required for resolution of' the temporary *

f -

j change? E Yes O No-
x

5 The following Action Item is assigned to you by ths' above
j:_ Engineering Evaluation for completion no later than- 4/l/93 :-

) IMST/4L M 91108 N%E 5E 9F.11N Awo AcLEFTALE TEsr Accon oW4 ,

TD 1.snwc.Tro% vuosioto iu Tut uooiFtteTie,Q moa.To 4/t/ cit
,

a. .

This notification-was reviewed with CTMt4 Wh08CU (name) of
'

-T the responsible organization, on lo/s/97- (date).. Please=
'

1 sign below and retu this notification upon the--satisfactory completion
1- of the s e ind ac ion item. ~

::

/ & y tofh/9s 'f f - p /d 2--

.

' Resp [ns $ Engideer Dace Responsible Manager- Date.- .

y: w
,

ij-
- r

q-.
q 4't
A J- ,

;1

#};
- - -

>

To: Engineering Data Coordinator 1
;.

4- The: above action item requirement has been completed _ satisfactorily; . The -
,

# reference-document (WR/JO number, procedure, or DSR' reference) '3
implementing this item is : '

,

;1
T /

"^~

Responsible: Manager- Date
-- n ,

,

J: Distribution: BNP Records Management
*

:1 " (by EDC) Responsible Engineer
NED On-Site Design Control

.c.

q
|

4 .

4
_ BSEP/Vol' XI/ENP-12 -25 - Rev. 30.

;p
.

+ n
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FORM 4 EER No. %c35Z
EER ACTION ITEM NOTIFICATION Rev. No. O

Page No. 25A

TO: O Manager - Operations. Staff [
O Manager - Maintenance
a Technical Support Nenager -
a M&J440t tinu4asicK begysiw4 Owit-

nt0M: Manager . NE9/SESS
,,,

SUBJECT: EER Action Item No _ (
Corporate Priority 2.

Is this EER a tempoyayy change? E Yes O No
Expiration date 4/1/95
O Temporary repair O Temporaar condition u OA/STSI
Is this EER action item required for resolution of the temporary
change? 3 Yes O No

The following Action Item is assi ned to you by the above6
Engineering Evaluation for completion no later than 'ptic.1.19M. :

06TAHd MRC. APPlao/AL OF lt46 M.AJ MwCO 16J EER. Cit-035'L P1boR.
to ST*AltTt>T* de TLAc.K. CownftETTod OF WA5E E TO EWsuitE
( A p(fftoQ ph ett.to h ru p

_

This notification was reviewed with Stw MU1uttfkoW JdAnttis (nane) of
the responsible organization, on lo/So/9L ~' (nate). Please
sign below and return this notification upon the satisfactory completion
of the ec find etion item. >

| /lo/Se/41 / M ks/ 1b
Re[pon e En%ineer Dac's Responsible Manager Data

scr.s: it4#48G
!

To: Engineering Data Coordinator

The above action item requirement has been completed satisfactorily. The
reference document (UR/JO number, procedure, or DSR reference)
implementing this item is : Focrs 9t.4 486

$st.BR dry i W92/

Responsible Manager Date
'

I

'

Distribution: BNP Racords Management
(by EDC) Responsible Engineer

NED On-Site Design Control

BSEP/Vol. XX/ENP-12 25 Rev. 30

h
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Attachment 1-_
-Nuclear Project Prioritization Process.'

. Scheduling Indes Worksheet'

- k b fd
1) Proiset I . D. . _

Priority i 'd Date

1itl's $IM b' Ya b'fI b S W $!14 4 th % fl N/D|0'A Y N 'E 1' -

r jg
Initial'-X Revisit-

2) Scheduling ledex Determination

SCALING FACTC1 <

IMPACI

Nigh Positive Impact 1.0~.
'

'

'-

0.5 EER Na '12 03s L
bdium Positive Ispact

'O.2- REY. Na - O'Low Positive Iupacc .

Wo Impact -

0 Page Na' "Z4 -
4

-0.2Low Negative Impact -0.5Wdium Negativa Impact
-1.0Eigh.Wegative Impact

sealing

Attribute Tactor Weight _ Basis for-Scalins Factor *

0O I 28 =
Nuclear Safety

#64
Personnel /Public Saf acy .5 X 27 = I EaAs en est/sfis, po/ed/A

W nuaWn dartu ausMe:
_

I-

10 for/<es Twh - in hu vi#ii 1 10 =Regulatory Posture
1 r 44 m %safs.

.

Unic Availability C I 10- --O
___

''O I 8 0-=
' Unit Capacity-

_ O1 X 7 =' l.'i ( 4t/ ster /6r. raftf fs w eearfALARA .{ durina MG/Mv ,

0O I- 6 =
Cost Ef factiveness'

.

!. C-!; Plant Enhancement O I .4 --

k ff*H 7|* $. '

o. .

2r r- --. torAx, e+ .

q

h- Scheduling Index- Y Ng fz-

1 (Round TOTAL to nearest whola amnber)
-

+ .
.

.3
d 3) ' Reviews / Approvals

Late b 6 -IA
Initiator ~

.Others**
~ Date-1 * Basis required for all-.nuelaar safety scaling factors fnelding saro with s

_ _

i[
!J

reierence to 50.59 evaluation. FRA, PSAE refarenes, JCO,;sec.- Feelotherh~

attributes basis only required.whem . sealing factor is other than sere.1
'

1i _ ** Department specific.y
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ATTACleiDil 2 (Coat'd) REY. Na O.

# Page Na 25
.

REVISION 3 10CFR50.59 PROGRAM MANUAL Page 55
ATTACIDiENT A

~~* ~~

. CP&L SAPETY REVIEV.PACKACE Page of

SAFETY REVII7 COVER SHEET

DOCL75NT NO. EER 97.-0352. REv. NO. O
DESCRIPTION OR TITLE: CBEAF GMLE FALLW E5-

1. Assigned Responsibilities:
Safety Analysis Preparer: .N. bM|%i
Lead 1st Safety Reviewer: d.T7. SP4 tM
2nd Safety Reviewer: I.L. AllfAl

b[8Wj [ Thi/9Z.
2. Safety Analysis Prepairer: Complet AF I, S TY ANALYSIS

/Safety Analysf.s Preparer
WEAp ' sAR.-

3. Lead lac Safety Reviewer: Ce late Part II, Item Classification.
4 Lead 1st Safety Reviewer: Part III may be completed. If either question i or

2 is "yes,' then Part IV is not required.

5. 14ad 1st Safety Reviewer- Determine which DISCIPLINES are required for revis.
of this item (including ovn) and mark the appropriate block (s) below. ~
DISCIPL7.NES Feduiredi (Print Na:se) Si rnature /Da te (Stee M

() Nuclear Plant Operations
[] Nuclear Engineering

() Mechanical

[] Electrical , dr5 g/ sep t.,f

b[ Instrumentation & Control NO. MM
~ ~ [T/EfN2

' V[] Structural
[] Metallurgy
[] Chemistry / Radiochemistry _

[] Health Phys'ics

[] Administrative Controla
6. A QUALIFIED SAFETY REVIEWER will be assigned for each DISCIPLINE marked in

sceo 5 and his/her name printed in the space provided. Each person listed
shall perform a SAFETY REVIEW and provide input into the Safety Review
Package.

7. The lead 1st Safety Reviewer vill assure that a Part III or Part IV is
completed (see step '4 above) and a Part VI if required (see 9.d of Part I!).
Each person listed in step 5 shall sign and date next to his/her name in step
5, indicatin5 completion of a SAFETY REVIEV.

8. 2nd Safety Reviewer: Perfo S EU in ecor nee with Section 8.0.

2nd Safety Reviewer / . _ . fe 10 lbate /0!7!92
DISCIPLINE: 'T 5- ( /SESS

9. PNSC review required? If 'yes,' attach Part V and mark reason lig ;Lq
below:

N []
5 Potential UNREVIEin'ED SAFETY QUESTION

Quascion 9 of Part IV answered "Yes*
''

| other (specify):
! O AI 109 Rev.'002 rage 7 2 or ou

i

|

_ - _ _ - - _ _ - _ _ - _ _ -
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-ATTACHMENT 3 (Oont'd). g g, o393[ 4..

* - REV, Na -- O~

'

Page Na 2@

.

REVISICM 3- 10CFR50.59' PROGRAM MANUAL' -Page 56
ATTACHMENT-A

-CP&L SAFETY REVIEW PACKAGE' Page of
~' "

-PART I:-SAFETT. ANALYSIS.

(See instructions-in Section 8.4.1)
(Attach additional sheets as necessary.).

i

noctuur No. EER. 91. 035"E REv. so. O i

DESCRIPTION OF CHANGE: Et ED'

.,

= ANALYSIS: EEMNIO
!r-

a

.1-}; -!

i-

,

s

; -

i .-
,

t

t-

i,

$ -. <

i:
1-

I.
:D
1

:!!

I
.,

11

t-.
REFERENCES:

J[ EE h:4E9 iy
4
i:

! ..

O AI-109 Rev. 002 Page 73 ofi86. f
L
t
a

_______ _ - _ _ - - _ _ _ _ _ _ - _ - _ _ _ - - _ - _ - _ _-- ..
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ATTACHMENT 3-(Cont'd)~
,

REV. Na O
-
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R2iVISION 3 .10CFR50.59 PROGRAM MANUAL .Page 57-
AITACHMENT A

' '
-CP&L SAFETY REVIEV PACKACE Page of

FART II: ITEM CLASSITICATION -

bDOCUMENT NO. @ M* MN REV. NO.

111' E2

1. Does this item represent:
a. A change to the facility as described in the SAFETY N []

ANALYSIS REPORT 7

b. A change to the procedures as descrihad in the SAFETY []- 5
ANALYSIS REPORT 7

c. A test or experiment not described in the SAFETY -() 3
ANALYSIS REPORT 7

2. Does this ices involve a change to the individual plant [] 3
Operating License or to its Technical Specifications?

3. Does this iten require a revision to the PSAR7 []- E
4 Does this item involve a change to the Off site Dose [] E.

Calculation Manual?

5. Does this item constitute a change to the Process Control. [] -3
Program?

6. Does this iten involve a major change to a Radvaste Treatment [] -5
System?.

7. Does this item involve a change to the Technical - . (j $
Specification Equipment List (BSEP and SENPP only)?

8. Does this ites impact the NPDES Persic (all 3 sites) or [] 5
constitute an "unreviewed environmental question" (SHNPP
Environmental ~ Plan; Section 3.1) or a "significant
environmental impact" (BSEP)?

9. Does this item involve a change to a previously. accepted:
Quality Assurance Program

'

E.a.
,,

b. Security Plan (including Training . Qualification, and 3.
Contingency Plans)7

c. Emergency Plan?
,,

-

d. Independent Spent Fuel Storage Installation licenset
(If 'yes," refer to Section 8.4.2, " Question 9," for -
special considerations. Complete Part VI in accordance
with Section 8.4.6)

SEE SECTION 8.4.2 IVR INSTRUCTIONS FOR EACH "YES* ANSWER.

REFERENCES. List FSAR and Technical Specification references used to answar
~

questions 1 9 above. Identify specific reference sections used for any "Yes"
r answer. / -

h EE A frr.c4Ef7
"
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ATTACHMENT 2 (Cont'd)
'

EER Na M*OAS%
-

REV. Na O
,

Page Na 26

RZIISION 3 10CFR50.59 PROGRAM MANUAL Page 58
ATTAC10 TENT A

*" ~~
CP&L SAFETY REVIEW PACKAGE Page of.

PART III: UNREVIE7tD SAFETT QUESTION DETERMINATION SCREIN
,

. .

| DOCUMENT NO. EER. % OM L REV. NO. O i

111 3 L

1. Is this change fully addressed by another completed () 3
UNREVIEVED SAFETY QUESTION determination? (See4

Sections 7.2.1, 7.2.2.5, and 7.9.1.1)

REFERENCE DOCUM.ENI. A REV. NO.

;

e

111 2
,
'

2. For procedures, is the chan5e a non-intent change
' which 2.D12 (check all that apply): (See Section 7.2.2.3) [] []
.

() Corrects typographical errors which do not alter,
the meaning or intent of the procedure; or,

,

[] Adds or revises steps for clarification (provided,

they are consistent with the original purpose or
applicability of the procedure); or,

I

(? Changes the title of an organizational position; or,t-

)
j () Changes names, addresses, or telephone numbers of persons; or,

.j

() Changes the designation of an item of equipment where . the. , .

j equipment is the same as ths original equipment or is an
authoriced esplacement; or,

[] Changes a specified tool or instrument to an equivalent.

]_ substitute; or,

'

[] Changes the format at a procedurc without altering the
i meaning, intent, or content; or
!,
i [] Deletes a part or all of a procedure, ths deleted portions of
j. which are wholly covered by approved plant procedures?
i
'

If the anzver to either Question 1 or Question 2 in PART III is "Yss," then PART IV

j. need not be completed.
t
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-ATTACHKENT 2 (Ccnt'd)
EER Na 92*OM L

.

,' REV,No. O
Page Na 'Li

.

rih 78 ION 3 10CFR50.59' PROGRAM XANUAL Page~59
ATTAC10 TENT A'

CP&L SAFETY REVIEW PACKAci, 'Page ~ of "

*

PART !Y: UNREVIEVED SATETT QUESTION DETEREINATION

EEK 91 055Z. ggy, 30, oc0CUMENT No.

Using the SAIETY ANALYSIS developed for the change, test or experiment, as vall'as
othat required references (LICENSING BASIS DOCUMENTATION, Design Drawings, Design i

Basis Documents, codes, etc.), the preparer of the Unteviewed Safety- Question
Determination must directly answer each of the following seven questions and'make a
determination of whether an UNREVIEVED SAFETY QUESTION exists.

A VRITTEN BASIS IS REQUIED FOR EACH ANSVER

Xu E2

1. May the proposed activity increase the probability of- _() E_
occurrence of an accident evaluated previously in the
SAFETY ANALYSIS REPORT 7 gJEE AftA04EO

2, May the proposed activity increase the consequences of an ()= E.
accident evaluated previously' in the SATETY ANALYSIS REPORT 7 -

GE ATrAaago
'

3. May the-proposed activity increase the probability ofi [] -E
occurrence-of a malfunction of equipment.important to-
safety evaluated previously in the SAFETY ANALYSIS REPORT 7

Tes A m uso
.

4 May the proposed activity increase the consequence of a () .E.
malfunction of equipment-important to safety evaluated.
previously in the SAFETY ANALYSIS REPORT 7

6stAccuso

|
S. May the proposed activity create the possibility of an= '() 5.

accident of a different type than any evaluated previously-
. in the SAFETY ANALYSIS RT

l
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- EER Na BL'ObO'Z-
ATTACHMENT 2 (Cent *d) REV. No. O

Page Na Mi ,

REVISION 3 10CFR50.59 PROGRAM MANUAL Page 60
i ATTACHMENT A
' CP&L SAFETY REVIEV PACKACE Page of

" -.

PART IV: (Continued)
4

i
i DOCUMENT No. EER. H.-0352. REv. No. O
1

1
4

Ytt.1 I!2

; 6. May the proposed activity create the possibility of a M []
] malfunction of eq pment important to safety of a different

rype than any eva uated previously in the SAFETY ANALYSIS>

j REPORT 7

i
;
i

h

7. Does the proposed activity reduce the margin of safety as [] E.

j defined in the basis of any Technical Specification?
.

j =

1

} 8. Based on the answers to questions 1 - 7, does this item W []
i result in an UNREVIEVED SAFITY QUESTION 7 If the answer to
! any of the questions 1-7 is "Yes," then the item is
j considered to constitute an UNREVIEVED SAFETY QUESTION. -'-

/ 9. Is PNSC review required for any of the following-reasons? 9 []
? If, in answering question 1 or 3 "No," it was determined that the probabilityj increase was small relative to the uncertainties; or, in answering question 2
i or 4 "No," it was datermined that the doses increased, but the dose was still
a less than the NRC ACCEPTANCE LIMIT; or, in answering question 7 "No," a-j parameter would be closer to the NRC ACCEPTANCE LIMIT, but the end result was
I still within ths NRC ACCEPTANCE LIMIT; then PNSC review is required.i

1 REFERENCES:
d $K ATmcuEC/
l
3
;
i _ _ _

P

4

k
'

.1

N This Unreviewed Safety Question Determination is for the following-DISCIPLINE (s):
}

(Additional Part IV forms may be included as appropriate.)

J Nuclear Plant Operations Structural
l Nuclear Engineering Metallurgy

,'

1;
' Mechanical Chemistry / Radiochemistry4

Electrical Health Physics |1
1 I Instrumentation & Control Administrative Controls
j 0 AI-109 lev 002 Page 77 of 86 |
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ATTACliMENT 2 (Cent'd) EER Na 92. OML,

REV Na ^ O..
.

Pags Na J{
'

,

RZhISION 3 10CFR50.59 PROGRAM fiAWVAL Page 61
ATTACliMINT A

~~
CP&L SAFETY REVIE*J PACK %E Page o f . '~~

FART V: PNSC RITIEU

DOCUMENT NO. REV. NO.._

De te r:nination/ Evaluation:

v Fw

-

-

Action Taken:

.

Basis:

FNSC Chairman: Date:
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REVISION 3 10CFR50.59 PROGRAM MANUAL Page 62
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.i
*

PART VI ISTSI CHANCES (10CFR72,48)
. !.-

..

}' DOCUMINT NO. EER % C35'Z. REv. 30. O
,I

'I lit' F2
1-

-t*- 1. Does this item represent:
''- a. A change to the Indeper*'ent Spent Fuel Storage () 3_
_i Installation (ISFSI) as-described in the ISTSI
j Safety Anal sis Report?
!

} b. A change to the procedures as described in the () 3
ISTSI Safety Analysis Report?

c, A test or experiment not described in the ISTSI [] 3,

Safety Analysis Report?
,

1

h

[ 2. Does this item involve a change to the license- (). 'E
.i; conditions incorporated in the ISFSI_ Operating License 7

i

.

.

3. Does this item result in a significant increase in (} E-+
r occupational exposure?
}

4 Does this itse result in a significant unreviewed () .E
envirorueencal impact?

1
'I

[ SEE SECTION 8.4.6 TOR INSTRUCTIONS FOR EACH "YES' ANSVER.,
t:

-].

4

1- REFERENCES. List ISFSI SAR and Technical Specification references used to answer
questions 1 and 2 above. Identify specific reference sections used for any "Yes"
ans**3 r .

.l'
$

1- __

'

o
e

:[
i
i -)
i
j. i
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ENGINEERING' EVALUATION EER No. 92-0352
Rev. No. O
Page No. 33

PART, I: SAFETY ANALYSIS .

DOCUMENT NO. EER NO. 42-0352 REV. NO. O

DESCRIPTION OF CHANGE:

His safety analysis has been prepared to discuss the crumges outlined in EER 92-
0352.The EER is written to provide an operability assessment _ under the guidance
provided in ENP-12. He necessity for the EER stems from tha fact that single failure
modes to the Control Building Emergency Air Filtration System have been id .ntified.

*

One of the two single failure modes can be eliminated in a relatively short time frame.
The other requires extensive modification to the chlorine detection logic.

He EER demonstrates that although a single failure within the logic of the CBEAF
does not meet the design criteria for the CBHVAC as stated in the FSAR, the
consequences of that single failure will not result in a situation in which the NRC

''
Acceptance Limit for radiological consequences to Control Room personnel could be
exceeded. Although the EER demonstrates that the NRC acceptance limit willnot be
exceeded, power operation of either unit is not acceptable until NRC acceptance of the
plan outlined in the EER is obtained.

He proposed resolution to the above stated problem will be included in a two phase
modification. Phase .I would require modification to the' start logic of both trains of EAF
and the relocation of the Chlorine detection tys:em logic power. This work would be
required to be complete prior to start-up of either unit.

Phase II would contain the permanent design required to eliminate the Chlorine
detection system single failure input to the EAF. He work to install this design would
take place during power operation. Details of the single failure modes and how the-
problem was identified follow.

3
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ENGINEERING EVALUATION EER No.- 92-0352
Rev. No. O _

Page No. 34

PART 1: SAlYrY ANALYSIS

DOCUMENT NO. EER NO. 92-0352 REV.NO. O

ANALYSIS (CONT.):

During investigation of an Operating Experience (OE) Report #5366 concerning
" preferred / standby * logic for Standby Gas trains, it was noted that the Control Building
HVAC Emergency Air Filtration (EAF) also utilized a " preferred / standby" logic
configuration. As the Standby Gas Trains do not use the " preferred / standby" logic there
was no problem with the existing design (Ref. DBD-10 for SBGT design details). The
logic for the CBEAF was also reviewed and it was revealed that previously unidentified
single failures could occur (Ref. ACR B92-642).

Other than normal ventilation and heating / cooling of the Control Building, the
CBHVAC system must provide habitability during three different design basis events.

He first concerns a radiation event (Main Steam Line Break [MSLB] or Loss of
Coolant Accident [LOCA]). Tbc second event concmis the compkte rupture of the 55
ton chlorine tank car located near the Service Water Building. De third is a smoke
event,

in the radiation event the CBHVAC system is required to isolate and enter the
recirculation mode on a Control Room Area or Control Room Intake High Radiation
signal from the Area Radiation Monitoring System (ref.: CBHVAC System DBD-37,

Section 1.3.1).

Upon receipt of a high radiation signal, the CBHVAC System is automatically realigned
to the emergency mode of operation. The normal fresh air inlets close isolating the
control room. At the same time, the emergency air filtration unit begins operation,
recirculating the control room air to minimize contaminated build-up in the occupied
areas and providing filtered make-up air for pressurization. The system responds to a
smoke event in the same manner it does for radiation.

In the event of a Chlorine release the CBHVAC goes into full recirculation mode, with
no outdoor air intake (except for the battery rooms). %e emergency filtration trains do
not start since they do not remove chlorine and may be damaged by it (ref.: CBHVAC
System DBD-37, Section 1.3.2).

|
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ENGINEERING EVALUATION EER No. 92-0352
Rev. No. O
Page~No. 35

PART 1: SAFLTY ANALYSIS .,

DOCUMENT NO. EER NO. 92-0352 REV.NO. O

ANALYSIS (CONT.):

He chlorine detection system is designed " fail-safe'such that any failure (i.e. loss of
power, detector failure, etc.) willisolate the control room in the same manner as a true
chlorine signal. The CBEAF system is designed to meet the single failure criteria as
described in IEEE 279-1971.* (ref.: UFSAR Section 9.4.1.3.c. Safety EvaluationL In
contradiction to the above requiremmt, the following describes how the single failure
criteria is not met.

As discussed above ACR B92-642 identifies the fact that upon loss of power in the
control logic of the preferred train, the standby train will not start automatically as
intended. This is due to a lack of a start signal upon loss of power. By original design
the system uses a 10 second timer which is used to initiate a start signal to the standby
train should the preferred train fail to start. On a loss of power to the preferred . train
the 10 second timer is never energized and therefore an automatic start signal to the
standby train is never sent. A plant test was initiated using an AI-117 to verify system
operation and demonstrate that although the train would not automatically start, it could
be manually started. The fuse providing control power to the A Train of EAF was -
pulled. De next step required the B Train to be started by placing the control switch to
the 'ON' position. It was discovered that when the control power fuse was pulled that
the control room HVAC isolated. In addition' the B Train of CBEAF was unable to be
started manually.

It was determined that this was caused by the fact that the chlorine detection logic
receives its power from the A Train CBEAF control logic. By pulling the fuse for the A
Train the control power to the Chlorine Detection System was lost which in turn fails
the logk in the " safe" position. The " safe' position for the Chlorine Detection System is
to isolate control room HVAC and prevent or secure the operation of the CBEAF. This
is done to prevent the intrusion of chlorine into the control room and CBEAF filter
trains.

.
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ENGINEERING EVALUATION EER No. 92-0352
Rev No. O

Page No. 36

PART I: SAFITIY ANALYSIS

DOCUMENT NO. EER NO. 92-0352 REV. NO. O

ANALYSIS (CONT.):

The actions which occur in the CBEAF system as a result of a Chlorine Detection
System failure or chlorine accident are appropriate- and in compliance with the
requirement of Reg. Guide 1.95 (Protection of Nuclear Power Plant Control Room*

Operators Against an Accidental Chlorine Release). The problem is that shc Jd a Main
Steam Line Break la the turbine building occur, concurrent with a Chlorine Detection
System single failure, the control room HVAC would isolate as required. but the CBEAF
would not start (isolated by the chlorine failure).

Given that the failures identified can render the CBEAF inoperable during a radiation
event, a study to determine whether or not the calculated dose received by the control
room operator would exceed the limits of GDC 19 was requested from UE&C

(Reference CP&L Calc. No. OVA-0041).

He assumptions used in this study were that a MSLB had occurred.. Concurrent with -
the MSLB a single failure prevents both trains of CDEAF from starting. He results
show that the control room operator would receive approxiniately 96% of the allowed
dose (30 rem thyroid) in six hours. De dose continues to increase up to 29.5 rem in
approximately 24 hours. De dose then levels off at 29.5 rem for 30 days (duration of
accident). He results of this analysis show that even without.both trains of EAF the
control room operator dose rates are within GDC 19 limits. Even though there is very
little margin in the analysis the assumptions used are conservative.

Some of the conservatism included in the analysis is described here for understanding. It
is assumed that for the design basis steam line break that a complete rupture of a main
steam line break takes place In the turbine' building.'140,000lbs of steam and water is
released which in turn falls the turbine building enclosure.
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ENGINEERING EVALUATION EER No. 92-0352-
Rev. No. 0

-

Page No. 37 *

PART 1: SAFETY ANALYSIS
*

.

DOCUMENT NO. EER NO. 924352 REV. NO. O

ANALYSIS (CONT.):

A puff release is assumed which then envelopes the Control Building. In order to
determine the duration of Control Building exposure to the plume a uniform spherical
cloud which passes the Control Building at a conservative 1 meter per second wind
velocity is assumed. To account for potential for non-spherical shapes and possible
reduced wind velocity a conservative factor of 10 times the exposure duration is applied.

An indication of the conservativeness of the factor of 10 is that if the plume were
assumed to be not spherical, but turbine building shaped, and to somehow approach the
Control Building end on; and if the inferred (UFSAR Section 2.3.6) plant design basis
ground level release wind velocity of 0.54 meter /see were used, the calculated increase in
control room doses would be less than one-third the result obtained using the factor of
10.

Another factor which adds conservatism to this analysis is the fact that the design basis
main steam line break as defined in the FSAR assumes a 10.5 second MSIV closure
time after the break. In actuality the technical specification required closure time is h3
to 5:5 seconds (Technical Specification 3/4.4.7).He differences in the amount at steam
and water released with a 3 to 5 second MSIV closure time have not been calculated
but can be assumed to be significantly less than that released in 10.5 seconds. This
would serve to reduce the size and activity of any release.

! As in all habitability calculations for MSLB performed to date no credit has been taken
for atmospheric dilution. This is due to the fact that the turbine building puff release is
in such close proximity to the control building intake plenum. All the above -
conservatism support the fact that doses received by the control room operations'

personnel would remain below G."C 19 limits. An independent review of the analytical
methods and results obtained by UE&C has been performed by NUS (Reference CP&L
Calc. No. OVA-0042) which further confirms the validity of the study.
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ENGINEERING EVALUATION EER No. 92-0352
Rev. No. O

Page No. 38 .

PART I: SAFLTY ANALYSIS

DOCUMENT NO. EER NO. 92-0352 REV. NO. O

ANALYSIS (CONT.):

In addition to the dose calculation, a Probability Risk Assessment (PRA) was also
performed to determine the probabilities c' a main steam line break concurrent with a
loss of EAF function due to a Chlorine Detection System failure. He results of that
review show that the probability would be 1.1 x 10''.

Based on the data presented in this analysis and the EER, it can be demonstrated that
although the EAF system does not meet the single failure criteria of IEEE 279-1971 for
a radiation event, the probability of a MSLB concurrent with a failure which prevents
the EAF from starting is extremely unlikely. In addition, should this scenario take place
it can be shown by analysis that the GDC 19 dose limits for control room personnel will
not be exceeded.

|

He EER and this safety analysis will require review by the PNSC due to the reduced
margin of safety as calculated in the UE&C dose calculation. The previous maximum
calculated dose for any Design Basis Accident to the control room operator was 19 rem
as stated in the final SE on control room habitability (NRC-89-103). His EER
demonstrates that the maximum dose expected in the control room would be 29.5 rem
for a time period commencing with start-up of either unit and ending four months lata.
His time period is based on the assumptions used in the PRA.

,
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- ENGINEERING EVALUATION EER No. 92-0352
Rev. No. O

Page No. 39 '

.

PART 1: SAFETY ANALYSIS

DOCUMENT NO. EER NO. 92 0352 REV. NO. O

ANALYSIS (CONT.):

The conclusion recched in this EER is that it is not acceptable to allow power
operation of either(both) unit (s) until NRC acceptance of the plan outlined in the EER
is obtained. Once NRC acceptance is obtained power operation would be allowed for a
duration of four months (basis for PRA Analysis) with the knowledge that this
modification, Phase I will be installed and operable prior to start-up and Phase 11 will be
installed within four months after startup. We Phase I work willinclude the elimination '
of the single failure associated with the start logic of the EAF itself (timer logic
problem) and will relocate the chlorine detector power to a UPS supply. By relocating
the power for the chlorine detection logic to a UPS source a loss of Divisional power-
will not automatically isolate the CBEAF. This will serve to increase the reliability of
the chlorine detection logic but will not eliminate the single failure input to EAF.

Phase II to the plant modification will be issued in a field revision and willinclude the
permanent resolution of the Chlorine detection single failure input to EAF. Phase II
can be implemented during unit (s) operation and willbe declared operable prior to four
months post start-up.

A benefit of installing the permanent chlorine detector system logic in the winter
months is biological marine growth is at its lowest level. This will allow the temimrary
removal of the chlorine tank car from the owner protected area and allow work on-the
Chlorine Detection System without tech. spec. LCO's.
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ENGINEEklNG EVALUATION EER No. 92-0352-
Rev. No. O

Page No. 40 _

,

i

PART I: SAITIT ANALYSIS
.

DOCUMENT NO._ EER _NO. 924352 REY. NO._ 0
_

REFERENCES:

1
EER No. 92-0352 CBEAF Single Failures j

i

DBD-37 Control Building Heating, Ventilating, and Alr Conditioning System i

Reg. Guide 1.95 - Protection of Nuclear Power P! ant Control Room Operators Aninst,

an Accidental Chlorine Release

NRC-89-103 Safety Evaluation (SE) Regarding Control Room Radiological Habitability

LER 192 018 - Failure of the CBEAP System to Meet Single Failure Criteria for
Radiation and Fire Events

NLS 85 311 Control Room Habitability fNUS-4758 < Cocol Room Radiological
Reanalysis attached)

CP&L Calc No. OVA 0041 - UE&C Analysis Conte,t Room Doses Following a Main
Steam Line Break

,

CP&L Calc. No,0VA 0042 - NUS Design Verification of UE&C Caixiation Set
#9527-8-CD 01 .

10CFR50, App. A, General Design Criteria 19 Radiation Protection for Control Room
Operators

i NUS 3697 Rev. 2 - Control Room Habitability Evaluatloa Brunswick Steam Electric
'

Plant (NRC TM1 Action Plan item Ill.D.3.4)-

-

NUREG-75/087 Rev.1 - Standard Review Plan

4
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ENGINEERING EVALUATION EER No. 92 0352 -
Rev. No. O

Page No. 41

^

PART IV: UNREVIEWED SAFirrY QUESTION DETERMINA'I10N

DOCUMENT NO. EER NO. 92-0352 REY.NO. O

IESPONSES TO:

QUESTION 1: No. As discussed in the analysis the CDEAP System is provided to
provide protection to the control room operators from a radiological
event. Of the accidents discussed in Chapter 15 of the SAR the main
steam line break is the most limiting.De acceptability of not meeting the
single failure criteria of IEEE 279 1971 for the CBEAP system does not
impact any system, structure or component associated with the initiation

of a Mala Steam Line Dreak (MSLD) accident and therefore the
probability of occurrence of an accident analyzed in the FSAR is not
changed.

QUESTION 2: No. De operability assessment provided la the EER demonstrates that
the consequences associated with a main steam line break do not exceed
the 10CFR50, App. A, GDC 19 limits. Although the GDC 19 limits are
not exceeded the parameter (dose to control room operators) would be
closer to the NRC acceptance limit thus requiring PNSC review of this
EER and Unreviewed Safety Question Determination. De off-site
consequences associated with the MSLB remain unchanged as this EER

only addressees control room radiological consequences.

QUESTION 3: No. Although the CBEAF was designed to the single failure criteria of
IEEE 2791971 in order to insure that adequate protection would be
provided to the control room operator, it can be shown that even with a
single failure the system will perform its safety function and limit doses to
the GDC 19 limits.

QUESTION 4: No. De consequences of malfunction of the CDEAP are specifically
addressed in this EER. It has been demonstrated by analysis and verified
that a failure of the CBEAF to initiate will not increase the
consequences of an equipment failure above the limits set by GDC-19.

.

*
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RESPONSES TO:

QUESTION 5: No. %Is analysis and EER are written to address existing accident
protection and do not affect the accident modes themselves. As the

operability assessment only addresses the capability of the CBEAP to
perform its safety function during a design basis event no new accident
are created.

QUESTION 6: Yes. He previously accepted design basis for the CBEAP is that it meet
the single failure criteria of IEEE 2791971. It has been shown in this >

analysis and EER that the single failure criteria is not met due to the_
'

Chlorine Detection System input. His impiles that up to this point the
accident analysis contained in Chapter 15 of the FSAR assume proper
operation of at least one train of CBEAF. His analysis and EER now
present the possibility that one train of CBEAF will not be available for
the duration of the accident. Although this is a malfunction which has not
been evaluated in the FSAR this EER demonstrates that the doses
received by the control room operator will not exceed GDC 19.

.

QUESTION 7: No. De bases given for the Control Room Emergency Filtrat'on System
(3/4.7.2)are thm radiation exposures be limited to 5 rem or less, whole
body or its equivalent. This is consistent with the guidance provided in

10CFR50, App. A, GDC-19. As discussed, the operability assessment
demonstrates that exposures will meet the bases for this Technical
Specification 3/4.7.2.The techalcal specification bases for Chlorinec

Detection Systems (3/4.3.5.5) states " Operability of the chlorine detection
'

system ensures that an accidental chlorine release willbe detected

promptly and the necessary protective actions willbe automatically4

Initiated to provide protection for control room personnel." He chlorine4-

i - detection system will remain in its present design configuration until
'

permanent changes can be made in the logic. Until that time the chlorine 2

detection will still provide it's fall safe input to the _CBEAF which willi

meet the intent of this technical specification bases,

i

.

.

b
- . . -- .- . . --



, .

.. . . ,.. - - s. u . ~ v .. ........ .-. . _ ......... .... ... a.-. .. _ . s u. ....._ .- m ......m.o . . ~.

o
4 ,.

*
3

i*

ENGINEERING EVALUATION EER No. 924352 -
Rev. No. O

Page No.13

PART IV: UNREVIEWED SAFirrY QUESTION Dii!ERMINATION

DOCUMENT NO. fil!R NO. 92 0352 REV. NO. O

REFERENCES:

FSAR Sections 5.4.4,5.4.5,6.4,9.4.1,15.6.3,and 15.6.4

Tech. Spec. Sections including bases 3/4 7.2,3/4.4.7and 3/4 3.5.5
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