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1.0 INTRODUCT]ON

AP & A G M Pt W -
Northeast Nuclear Energy Company was requested by Generic Letter R2. t
provide & report to NRC describing how the post«t dent monitoring
Iinstrumentation meets the guidelines of Reguvlatory Guide (R.G,) 1.97 as
applied to emergency response facilities. The licensee responded to Item 6,7
of the generic letter on Apri) 15, 1083, Additiona) information was provided
by letters dated February 29, 1984, Apri) O, 19R4, August 7, 1986, June 185,
1987, June 20, 1988, and January 11, 199¢

A detailed review and technical evaluation of the licensee's submittals wat
performed by EGAG ldaho, Inc., under & contract to the N with genera
supervision by the NRC staff, This work was reported by FGLE 1n Technica
Evaluation Report (TER), "Conformance to Regulatory Guide 1.97: Millstone-2."
eted August 1960 (attached)., We have reviewed this report and concur with
the conclusions, except for the conclusion concerning wide range steanm
jenerator level, For the remaining 1tems we agree with FGAG's conclusion that
the 1icensee efther conforms to, or has adequately fustified deviations from.
the guidance of F.G, 1,97 for each post-accicgent monitoring variable except for
the variable: cumuiator tark leve! and pressure, containment sump water
temperature, and component cooling water (CCW) temperature to encuineered safety
features (ESF) svstem,

~

2.0 EVALUATION CRITERIA

£

ubseouent to the issuance o1 Lhe ceneric letter. the NRC held regiona)
meetings in February and March 1983 to answer liceitee and applicant questions

and concerns regarding the NRC policy on R.G, 1,97, At these meetings, 1t was
estabiished that the NRC review would only address exceptions taken to the
guidance of RK,G, 1,97, Further, where trsees or

applicants explicitly
state that instrument systems conform to provisions of the requlatory guide,
no further staff review would be necessary for those items. Therefore, the
review pertormed and reported by EGAG only addresses exceptions to the
quidance of R.G, 1,97, 7This Safety Evaluation addresses the licensee's
submittals hased on the review po y desertad in the NRC regional meetings

.\

and the conclusions of the review as rerorted by EGAG,
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3.0 !V‘kUAT!ON

we have reviewed the cveluation pe formed by FLAG conteined in the attached

TER and concur with 1ts bases a4 findings, excert for the findings contained
in TER Sections 3.3,1d and 3.3.16 concerning (a) accumulitor tank leve! and
pressure, and (o) wide range steam gencrator level, respectively. For the
remeining items, we agree with EGAG's findings that the icensee conforms to,
or has provided an acceptable justification for deviations from the guidance

of R.G, 1,97 for each post-accident monftoring variable, except for the
vartables (b) conteinment sump water temperature and (¢) CCW temperature to ESF
systen,

'y In TER Section 3,3.1d, EGAG concluded that for the varfable accumulator
tank level and pressure, the 1icensee should designate efther leve) or
pressure as the key verfable to indicate accumulator discharge and
provide instrumentation for that variable that meets the reguirements of
10 CFR 50,49, The staff, however, is currently generically reviewing
the need for environmentally quelified Category 2 instrumentation to
monitor accumulator tank level and pressure. We will therefore report
on the acceptability of this ftem when the generic review 1s complete,

b)  R.G6, 1,97 recomends Category 2 containment sump water temperature
frstrumentation to monitor the operation of the containment cooling
system, The licensee has not provided any instrumentation to monitor
the containment sump water temperature, The licentee's fustification
for not providing this instrumentation fs that containment sump water
temperature instrumentation serves no safety function and an adequate
net positive suction head exists for the high pressure safetv injection
pumps 1n the recirculation mode,

The Ticensee's fustification did not address the need to monitor the
containment cooling system operation, The staff finds this justification
inadequate, Therefore, the licensee should provide containment sump
water temperature instrumentation that meets the Category 2 criterfa of
R.G, 1,97,

¢)  R.G, 1,97 recommends Catecory 2 CCv temperature to ESF system
instrumentation to monitor the ope-atfon of the cooling water system.
The Ticensee has provided instrumentation which conforms to the Category ?
recommendations of R, G, 1,97 except for environmenta) qualificaticn, The
Justification provided by the licensee s that instrument failure does not
uftect system operation and that energency operating procedures do not
specity any actions based on these sigrels,

The licensee's justification did not address the maximum CCW temperature
during evenis described fn the justification and whether these temperatures
might exceed the design 1imits of the ESF system components, The staff
finds this justification inacequate. Therefore, the licensee should
provide CCW temperature to ESF system instrumentation that 1s
environmentally qualified 1n accordance with the provisions of 10 CFR

50.49 and R.G, 1,97,



-

d)  R.G, 1,97 recommends Category | wide range stesm senerator leve!
instrumentation, with a range from the tube sheet to the separators, to
monitor the operation of the steam oenerators., The instrumentation
provided by the icensee has & range from the top of the tube bundles to
the separators, Thus, the lenoth of the tube buna'es 15 not measured.

The 1icensee has committed to insta)) Category I wide range steam
generator level fnstrumentation 1f the steam generators are replaced.

On May 11, 1990, at a meeting with the staff, the licensee committeo to
replacing the stean cenerators in 1992, Therefore, since the |icensee
has committed to re, ace the steam generators, the licensee's commitment
to instal] wide range stean generator leve'! instrumentation that meets
the Category 1 criteria of R.G, 1.97 {s acceptable.

4.0 COMELUSION

Based on the sta“’ s review of the enclosed TER and the licensee's submittals,

we find that the Millstone Nuclear Power Station Unit No, 2 design 1s

acceptable with respect to conformance to R.G, 1,97, Revisfon 2, except for

the instrumentation associfated with the varfables (&) accumulator tank level

ggg pressure, (b) containment sump water temperature, and (c¢) CCW temperature to
system,

8) The acceptability of instrumentation for accumulator tank leve! and
pressure will remain open pond1n? the outcome of the staff's review of
th need for environmentally qualified instrumentation to monitor this
varitble, The staff's conclusfon will be reported when the generic
review 1s complete,

b)Y It 15 the staff's position that information on the containment sump
water temperature i1s valuable to the operator in the evaluation of
proper containment cooling system operatfon, It is also the staff's
position that the licensee shall provide containment sump water
}o:goraturo instrumentation that meets the Category ? criteria of R.G,

¢) It is the staff's positfon that information on the CCW temperature to
ESF system 1s valuable to the operator in the evaluation of proper
cooling water system operation, It 1s also the staff's position that
the Ticensee shall provide CCW temperature to ESF system instrumentation
that 1s environmentally qualified 1n accordance with the provisions of
10 CFR 50,49 and R.G, 1,97,

Dated: rFebruary 5, 1991

Principal Contributor: Barry Marcus
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SUMMARY

This EGAG Idaho, Inc., report documents the review of the Regulatory
Guide 1.97, Revision 2, submittals for Unit No. 2 of the Millstone Nuclear
Power Station. This report, as part of this review, identifies areas of
nonconformance to the regulatory guide. Exceptions to Regulatory Guide 1.97
are evaluated and those areas where sufficient basis for acceptability is
not provided are identified.
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2. REVIEW REQUIREMENTS

Section 6.2 of NUREG-0737, Supplement No. 1, sets forth the
documentation to be submitted in a report to the NRC describing how the
Ticensee complies with Regulatory Guide 1.97 as applied to emergency
respo..se facilities. The documentation should provide the following
information for each varigble shown in the applicable table of Regulatory
Guide 1,97,

1. instrument range

2. environmental qualification

3. seismic quelification

4, quality assurance

§. redundance and sensor location

6. power supply

7. location of displav

8. schedule of installation or upgrade

The - ‘wittals should identify any deviations taken from the regulatory
(. ide recommendations and provide supporting justification or alternatives
for the deviations identified.

Subsequent to issuing the generic letter, the NRC held regional
meetings, in February and March 1983, to answer licensee and applicant
questions and concerns regarding the NRC policy on this subject. At these
meetings, it was noted that the NRC review would address only exceptions

taken to Regulatory Guide 1.97. It was also noted that when licensees or
applicants explicitly state that instrument systems conform to the



regulatory guide, no further staff review would be necessary. Therefore,
this report addrecses only those exceptions to Roguhtbry Guide 1.97 that
have been identified by the licensee. The following evaluction is an audit
of the liccnsee’s submittals based on the review policy described in the NRC
regional meetings.



3. EVALUATION

The licensee responded to ltem 6.2 of NRC Generic Letter 82-33 on
Feuruary 239, 1984, The licensee revised the response on April 9, 1984, The
response describes the licensee’s position on post-accident monitering
instrumentation, This evaluation is based on the April 9, 1984 submittal,
on Revision 2 of Regulatory Guide 1.97, and on the additional information
provided on August 7, 1986, June 15, 1987, June 20, 1988, and
January 11, 1990,

3.1 Adherence to Regqu'atory Guide 1.87

The 1icensee reviewed their post-accident monitoring instrumentation,
comparing the instrumentation characteristics against the recommendations of
Regulatory Guide 1.97, Revision 2. The licensee states that in severa)
instances, satisfactory instrumentatior exists. The licensee also committed
to install additional instrumentation to comply with provisions of
Regulatory Guide 1.97, except those instances where deviations are
Justified. In Reference 7, the licensee states that al)l identified
modifications were complete by December 31, 1985. Therefore, we conclude
that the licensee has previded an explicit commitment on conformance to
Regulatory Guide 1.97. Exceptions to and deviations from the regulatory
guide are noted in Section 3.3.

3.2 Iype A Variables

Regulatory Guide 1.97 does not specifically identify Type A variables,
i.e., those variables that provide the information required to permit the
control room operator to take specific, manually-controlled safety actions.
The licensee classifies the following instrumentation as Type A.

1. pressurizer level

2. pressurizer pressure

3. reactor coolant system (RCS) hot leg water temperature
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4. RCS cgld Teg witer temperature
5.  steam generator pressure
6. steam generator level -+ narrow-range
7.  auxiliary feedwater flow
8. containment pressure
9. degrees of subcooling
10. containment hydrogen concentration
11. containment radiation
These varfables, with exceptions as noted in Section 3.3, either meet or

were upgraded to meet the Category | recommendations consistent with the
requirements for Type A variables.

3.3 Exceptions to Regulatory Guide 1.97

The licensee identified deviations and exceptions to Regulatory
Guide 1.97, Tho.fol1ou1hg paragraphs discuss these deviations and
exceptions,

3.3.1 Knvironmental Qualification

In the licensee's submittals, the following Cotegory 2 variables did
not identify environmentally qualified instrumentation. The justifications
1isted below are from References 7, 8, 9, and 10,

a. Conta‘nment sump water level -- Narrow-range -- The licensee uses
this instrumentation for norma) operation. The sump 1s small
(approximately 1000 gallons), and would fill quickly following an
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The 1icensee states that this instrumentation is not a direct
measure of heat removal nor 1s 1t used to meet & critical safety
funztion. Incore thermocouples and RCS loop temperature
instrunentation determine these functions.

The licensee's instrumentation is acceptable in the initial phases
of an accident. The licensee considers the RHR flow
instrumentation as a backup to the Category 2 RHR pump motor
current instrumentation for system operation, and to the

Category 1 incore thermocouples and loop coolant (hot leg and cold
leg) water temperature,

Because of this diversity, alternate instrumentation, and & mild
environment that extends into the accident timeframe, we find the
provided instrumentation acceptable for this variable.

RHR heat exchanger outlet temperature -- The licensee states that
environmental qualification for this instrumentation is not
necessary, The licensee states that the Category 1 incore
thermocouples monitor the core heat removal,

The 1icensee states that the resistance temperature detector (RTD)
in question monitors the watgr temperature of the common line on
the outlet side of the RHR heat exchangers during the shutdown
cooling mode of RMR operation. This requires the manua) alignment
of the RHR system. In this mode of operation, the instrumentation
is in a mild environment. The licensee also states that,
following an accident, there is no safety injection flow directed
past the RTD for this variable. Thus, the indication has no
meaning under these condition.

Based on the described design and operation, we find the provided
instrumentation acceptable for this variable.



Accumulator tank level and pressure -- The licensee states thut
this instrumentation is less important after an accident than
during normal operation, The licensee states that 20 seconds
after a large break accident, the accumulators would be empty.

The 1icensee states that this instrumentstion is for readout only,
because the system is passive and functions automatically early in
the accident s~quence. The licensee states that no automatic
functions or operator actions are based on this instrumentation.
We find this justification unacceptable. An environmentally
qualified instrument is necessary to monitor the status of these
tanks, to determine whether discharge has occurred, and to help
evaluate the extent of the accident. The licensee should
designate either level or pressure as the key variable to indicate
accumulator discharge and provide instrumentation for that
variable that meets the requirements of 10 CFR 50.49.

High pressure injection system flow - The licensee states that
the failure of this instrumentation does not cause non-operability
of the system The operator has the Category 2 pump motor current
indication (located in a mild environment) available to show
system operation. Normal system operation indicates 20 amperes on
a 100 ampere scale.

The Ticensee states that a transmitter is located on each of four
injection lines. The instrumentation is all outside of
containment., Only the transmitters are in a potentially harsh
environment. A harsh environment results from 1) a steamline
break outside of containment, or 2) the recirculation phase
following a loss of coolant accident. In the first instance,
temperature and pressure effects occur. In the second instance, a
potentially harsh radiation field occurs,

The licensee verifies the adequacy of core cooling with the core
exit thermocouples, RCS subcooling monitor, reactor vessel water



level, and steam generator parameters. These are all Category |
instruments. Thus, this flow instrumentation 1s backup
instrumentation to verify core cooling.

The licenser states that because a steamline break will not result
in uncovering the core, recovery from this event does not reguire
this instrumentation.

In the accident recovery, the licensee enters the recirculation
phase of injection more than forty minutes after the accident.
This results in a potential radiation field for the transmitters.

Radiation induced thermal fluence caused by x-rays can damage
unprotected semiconductors. Gamma rays cause transient fonizing
radiation which affects the p-n junction in semiconductors. The
total fonizing dose creates excess charge carriers, which change
semiconductor characteristics. Thus, a harsh radiation field will
cause deterforation or failure of the exposed instrumentation. We
are unable to predict whether the licensee’s instrumentation is
subject to sudden failure or a gradual change in operating
characteristics due to the radiation environment.

The licensee states that failure of the transmitters has no direct
effect on the mitigation of an accident. If the indicated rate is
less than required for mitigation, the operators check pumps,
valves, and electric power for proper lineup and power
availability. This situation will not aggravate the accident
mitigation. If the indicated rate is higher then required for
mitigation, yet the actual flow 1s less than required, the
licensee states that no adverse consequences result. This is
because the Category 1 instrumentation used to verify the adequacy
of cor2 cooling have a higher priority in implementing additional
functional recovery actions.



We note the following.

1. The licensee has alternate instrumentation to verify system
operation.

2.  The licensee has alternate instrumentation to verify the
continued adequacy of core cooling.

3. A steamline break, while causing & harsh environment, does
not require the use of this instrumentation in recovery from
the event.

4. Initia) safety injection does not create a harsh environment
for this instrumentation.

5. When & harsh radiation environment occurs during the
recirculation phase of injection, the 1icensee can continue
observing the adequacy of core cooling by the use of
additional instrumentation.

Thus, we find the provided instrumentation acceptable.

Low pressure injection system flow -« The licensee states that the
failure of this instrumentation does not cause non-operability of
the system. The operator has the Category 2 pump motor current
indication (located in a mild environment) available to show
system operation, Normal system operation indicates 20 amperes on
a 100 ampere scale.

The licensee states that a transmitter is located on each of four
injection 1ines. The instrument is a1l outside of containment.
Only the transmitters are in a potentially harsh environment. A
harsh environment results from 1) a steamline breuk outside of
containment, or 2) the recirculation phase following a loss of

10



coolant accident, In the first instance, temperature and pressure
effects occur. In the second instance, & potentially harsh
radiation field occurs.

The licensee verifies the .dequacy of core cooling with the core
exit thermocouples, RCS subcooling monitor, reactor vessel water
Tevel, and steam generator parameters. These are al)l Category |
instruments. Thus, this flow instrumentation is backup
instrumentation to verify core cooling.

The lTicensee states thut because a steamline break will not result
fn uncovering the core, recovery from this event does not require
this instrumentation.

In the accident recovery, the licensee enters the recirculation
phase of injection more than forty minutes after the accident
This results in a potential radiation field for the transmitters.

Radiation induced thermal fluence ceused by x-rays can damage
unprotected semiconductors. Gamma rays cause transient ionizing
radiation which affects the p-n junction in semiconductors. The
total ionizing dose creates excess charge carriers, which change
semiconductor characteristics. Thus, & harsh radiation field will
cause deterioration or failure of the exposed instrumentation. We
are unable to predict whether the licensee’'s instrumentation is
subject to sudden failure or a gradual charge in operating
characteristics due to the radiation environment,

The licensee states that failure of the transmitters has no direct
effect on the mitigation of an accident. If the indicated rate is
less than required for mitigation, the operators check pumps,
valves, and electric power for proper 1ineup and power
availability. This situation will not aggravate the accident
mitigation. If the indicated rate is higher then required for
mitigation, yet the actual flow is less than required, the

11



Ticensee states that no adverse consequences result. This is
because the Category 1 instrumentation used to verify the adequacy
of core cooling have a higher priority in implementing additional
functional recovery actions,

We note the following.

1. The licensee has alternate instrumentation to verify system
operation,

2. The licensee has alternate instrumentation to verify the
continued adequacy of core cooling.

3. A steam)ine break, whilu causing a harsh environment, does
not require the use of tais instrumentation in recovery from
the event,

4. Inftial safety injection does not create a harsh environment
for this instrumentation.

5. When a harsh radiation environment occurs during the
recirculation phase of injection, the licensee can continue
observing the adequacy of core cooling by the use of
additional instrumentation.

Thus, we find the provided instrumentation acceptable.

Containment spray flow -- The licensee states that the failure of
this instrumentation does not cause non-operability of the system
nor will it cause the operator to take an incorrect action. Al)

system valves are prepositioned. The operator has the pump motor
current indicator (located in a mild environment) to show system

operation. Normal system operation indicates 20 amperes on a 100
ampere scale. There is one transmitter for each containment spray
1ine. The transmitters are outside the containment. The licensee

12



uses the containment spray in response to an event (loss of
coolant accident or main steamline break [MSLB)) inside
containment. The transmitters are in a harsh environment it a
MSLB occurs outside of containment. Therefore, environmental
qualification 1s not necessary if a MSLB occurs outside of
containment.

Containment spray starts when the containment pressure reaches

27 psig and terminated when the containment pressure is reduced to
less than 10 psig. In the injection phase of operation, which
lasts greater than 40 minutes, there is no environmental effect on
the containment spray transmitters. When the recirculation phase
begins, a potentially harsh radiation field results from the
recirculation of sump contents. However, the containment pressure
has already peaked (at approximately 4 minutes into the accident).

Radiation induced thermal fluence caused by x-rays can damage
unprotected semiconductors. Gamma rays cause transient ionizing
radiation which affects the p-n junction in semiconductors. The
total ionizing dose creates excess charge carriers, which change
semiconductor characteristics. Thus, a harsh radiation field will
cause deterioration or failure of the exposed instrumentation. We
are unable to predict whether the licensee’s instrumentation is
subject to sudden failure or a gradual change in operating
characteristics due to the radiation environment,

The licensee states that the containment spray rlow rate is not
critical during recirculation. This is because a significant
reduction of heat load has already occurred and the containment
air recirculation coolers are also operating to reduce the
containment pressure. Category 1 containment pressure
instrumentation monitors the effectiveness of the containment
spray and the containment air recirculation coolers. The licensee
states that the flow rate does not impact any operating criteria.

13



We note the following.

1. The licensee has alternate instrumentation to verify system
operation,

2. During the initial injection phase, this instrumentation is
in a mild environment.

3. The heat load that the containment spray must control is much
less during recirculation when a harsh environment occurs for
this instrumentation, than during the initial injection
phase.

4. The 1icensee uses containment pressure instrumentation to
verify continued effectiveness of the containment spray and
containment air recirculation coolers.

Thus, we find the provided instrumentation acceptable.

Containment atmosphere temperature -- The licensee states that
this instrumentation is for diagnostic purposes only. The
licensee defines the containment pressure as the key variable for
monitoring containment conditions. Containment pressure has
Category 1 instrumentation. Containment atmosphere temperature is
a backup for containment accident monitoring. Based on the
licensee’s justification, we find the application of Category 3
backup instrumentation acceptable under the regulatory guide
recommendations.

Makeup flow-in -- The licensee states that the Category 3 charging
system pressure instrumentation can supplement the makeup flow
instrumentation. Additionally, the charging pumps are positive
displacement. Each pump motor has operation indicated. When
operating, each pump pumps 44 gallons per minute. We find this
instrumentation with positive displacement pumps acceptable for
post-accident monitoring instrumentation.

14



Letdown flow-out -+ Regulatory Guide 1.97 recommends Category 2
instrumentation for this variable, Category 2 criteria include
environmental qualification. The licensee states that response to
sccident conditions does not require this instrumentation. The
Ticensee states, in Reference 10, that the letdown line isolates
automaticelly by either a safety injection actuation signal or a
containment isolation sctuation signal in response to an

sccident. Thus, there is not letdown flow in post-accident
recovery.,

As an accident signal 1solates letdown, and no letdown flow occurs
post-accident, we find the instrumentation provided acceptable.

Volume cortrol tank level -- The lTicensee states that this tank
isolates by a safety injection actuation signal, As this tank is
not used with & safety-system, we find the instrumentation
provided acceptabie.

Component cooling water temperature to ESF system -- The reactor
building component cooling water (RBCCW) system has three
temperature sensors. These sensors are downstream of the RBCCW
heat exchangers (one sensor per heat exchanger) in the auxiliary
building. The instrumentation for this variable 1s in a mild
environment except two instances. First, when the recirculation
mose of operation starts, the sensors, while still in a normai
pressure and temperature environment, could have exposure to a
radiation field. Temperature sensors, either thermocouples or
resistance temperature detectors, do not degrade rapidly in a
radiation field as do semiconductor devices. The licensee states
that instrument failure does not affect system operation and that
emergency operating procedures do not specify any actions based on
these signals.

Second, a steamline break outside containment could expose these
temperature sensors to elevated temperatures. The sensors would
observe and respond to the temperature increase. The operator has

1%



steamiine

! this \

¢

o
temperature, 1 $ shoul¢ w what the maximuy
temperature w
neered safety featur

It the analysis, we ¢
operate within their design 1imits )r the durat
accident recovery Therefore, clude that
should environmentally qualify this instrumentatior
should provide instrumentation that is environmental)

under the provisions of 10 CFR 50.49 and Regulator

Y

the variable CCW temperature to ESF ¢

Component cooling water flow to ESF syste The licensee
that fatlure of this instrumentation does not cause
non-operability of the systen All system valves are
prepositioned The 1icensee can verify system operation by

observing the pump motor current (located in a mild environme:

Normal system operation indicates 40 amperes on a 100 ampere

scaile

Iwo flow sensors monitor the RBCCW flow. These transmitter:
downstream of the RBCCW heat exchangers (one transmitter per
header) in the auxiliary building The instrumentation f
variable 1s in & mild environment except two instances

when the recirculation mode of operations starts, the
transmitters, wh iti11 in a normal pressure and temperature
environment, could experience a radiation field radiatior
induced thermal fluence caused by § Can damage unprot

semiconductors. Gamma rays cause transient fonizing rad

which affect:







onment

d d epild .
nta ment at n vailve 1 "! ¢ et tate
Reference ¢ that ever ntainrent ation valve eacr
Lt ¢ nLtainment w o] qua ried tec d MOre eEvVers
environment than originally required These valves, 2(M-]9¢
¢AC-47, 12 and 15, 2EB-92 and 99 and 25SP-1¢€ were upgraded
during the January-March 1988 refueling outaa This change
prings full compliance for this variab)e
3.3.2 Reactor Coolant System (RCS) Soluble Boron (oncentratior
The ravge of the instrumentation for this variable 1s zero to
¢V30 parts per millior The range recommended in the regulatory guide 1
zero to 6000 parts per millior The licensee’s justification for this
deviation from the recommended range is that the boron concentration w
hot exceed the technical specification 1imit of 1720 parts per milifor

should & higher range be needed.
the

the post-accident sampling system prov

needed informatior

The Ticensee takes exception to Regulatory Guide 1.97 with respect
post-accident sampling capability.
this The NRI(

|1

This exception goes beyond the s

cope

review

NUREG-0737,

has

8.3

addressed this as part of their review of

[ten

3.3 RCS Cold

A8 Water Temperature

Regulatory Guide 1.97 recommend:s redunaant instrumentation for tt
variable with a range from 50°*F to 750°F The licensee has supp)ied
one wide-range channel for each cold Teg, with a range from zero t

b,

\

0
.

‘{1“4

f



The Vicensee idertifies one wide-range temperature instrument in each
of the hot legs and cold legs. Millstone Unit 2 is a two loop unit Thus,
there is rodundancy because the licensee monitors the coolant temperature
delivered Lo the core by independent instruments. The licensee verified

(Reference 7) that each channel of instrumentation, including power

suppiies, 18 independent and redundant

the li¢eusee states that for all design basis accident scenarios, the
range of »¢ro te 600°F is adequate to monitor the cold 1eg fluid
’

temperaturs Based on this statement, we tind the existing range

acceptabie

3.4 RCS. Hot Leg Water Temperature

Regulatory Guide 1.97 recommends redundant instrumentation for this
variable with a range from 50°F to 750°F The licer has supplied

ne

one wide-range channe! for each hot leg, with & range frem 150°F to

750°

The licensee identifies one wide-range temper ture ir trument in each
of the hot legs and cold legs. Millstone Unit 2 is a two loop unit. Thus

*here 1s redundancy because the licensee monitors .he coolant temperature as

it leaves tne reactor with independent instruments. The licensee verified

-\

(Reference 7) that each chanrel of instrumentation, including power

supplies, 1% indépengent and redundant

The licensee ¢ ates that 212°*F 1s the saturation temperature at
atmospheric pressure. Therefore, the licensee states the 150°F lower
range provides sufficient margin to monitor the approach to saturation in a
cold shutrlown situation if a loss of shutdown cooling occurs. In addition,
the RCS cold leg water temperature and the residual heat removal (RHR) heat
exchanger outiet temperature have spans down to zero. Therefore

Jeviation in the lower limit of the range for this variable is u. table.




3.3.5 RLS Pressure

Regulatory Guide 1.97 recommends Category 1 instrumentation with a
range from zero to 4000 psig for this Combustion Engineering unit. The
licensee has supplied instrumentation for this unit as follows:

. Redundant, Category 1, zero to 1600 psig channels
‘ Redundant, Category 1, 1500 to 2500 psig channels
. One zero to 3000 psig channel that is not Category 1

The redundant ranges overlap to provide redundancy from zero to
2500 psig. The licensee states that the upper range of 3000 psig is
adequate fur all design basis events. The primary safety relief valves
Timit th= 2CS pressure *9 2500 psig following the initial pressure
increase. The licensee states that any pressure excursions above 2500 psig
would be shot

Thi pressure range of zero to 3000 psig is adequate to monitor all
expected pressures based on the licensee’s design basis event analysis. The
I1censee commits (Reference 7) to upgrade these instrument channels under
the resolution of the anticipated transient without scram (ATWS) issue. We
find this commitment acceptable.

3.3.6 (oolant Level in Reactor

Revision 2 of Regulatory fuide 1.97 recommends instrumentation for this
variable with a range from the bottom of the core to the top of the vessel.
The licensee is supplying instrumentation with a range from the top of *
core to the top of the vessel and notes that it deviates from the
recommendatic of Revision 2 of the regulatory guide. Thi: is acceptab.
as it exceeds the range recommended by Revision 3 (Reference 11) of the
regulatory guide (bottom of the hot leg to the top of the vessel).
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particulate radiation monitors that share the same sample lines. The
Ticensee shows the acceptability of this operational limit because the
hydrogen concentration instrumentation is not necessary until after the
containment pressure has decayed to less than 1L psig.

We find this justification sound. Therefore, we find the provided
instrumentation acceptable.

3.3.10 Radiation Exposure Rate

The licensee takes exception to the instrument range recommended by
Regulatory Guide 1.97 (10"} R/hour to 10% R/hour). The licensee’s
instrumentation has either one of two location specific ranges. The
installed area radiation monitors have a span up to either 10 R/hour or
10 R/hour. The licensee’s justification for this deviation is that the
existing area radiation monitors provide adequate employee protection,
portable monitors augment these monitors, and these monitors warn of
changing or unusually high radiological conditions.

From a radiological standpoint, if the radiation levels reach or exceed
the upper 1imit of the range, personnel would not be permitted to the areas
except of Tife saving. We therefore find the proposed ranges for the
radiation exposure rate monitors acceptable.

3.3.11 Accumylator Tank Pressure

Regulatory Guide 1.97 recommends instrumentation with a range of zero
to 750 psig for this variable. The range provided is zero to 250 psig. On
the basis that the design pressure of the accumulators is 250 psig, we find
this deviation acceptakle.

3.3.12 Refueling Water Storage Tank lLevel

Regulatory Guice 1.97 recommends instrumentation with a range from the
top to the bottom of the tank for this variable. The range of the
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instrumentation supplied by the licensee is from 4.3 percent to
100 percent. At 4.3 percent, the tank is essentially empty. Therefore,
this 1s an acceptable deviation from Regulatory Guide 1.97.

3.3.13 Pressyrizer Heater Status

Regulatory Guide 1.97 recommends Category 2 slectric current
instrumentation for this variable. The licensee has identified circuit
breaker position indication for this variable. The licensee states, in
Reference 7, that the human engineering discrepancy program will address the
lack of this instrumentation. The licensee states, in Reference 8. the
intent to install current meters for the proportionally controlled heaters.
The Ticensee states, in Reference 9, that this modification is scheduled and
part of the control room design review corrections. We find the added
instrumentation acceptable for this variable.

3.3.14 Quench Tank Level

Regulatory Gui-. 1.97 recommends instrumentation for this variable with
@ range from the top to the bottom of the tank. The tank is a horizontal
cylindrical tank with an outside diameter of 60 inches. The licensee’s
instrumentation measures the level for 20 inches on each side of the
centerline of the tank. We calculate that this range covers approximately
74 percent of the tank volume.

The lTicensee states that the existing range will adequately cover any
anticipated event except an uncontrolled or continuous safety/relief valve
discharge. Such a discharge will cause the tank rupture disk to rupture,
venting the tank contents to containment. Based on this, we find this
instrumentation adequate. Therefore, this deviation is acceptable.

3.3.15 Quench Tank Temperature

Regulatory Guide 1.97 recommends instrumentation for this variable with
a range from 50°F to 750°F. The licensee has instrumentation for this
variable that has a range of zero to 300°F,.
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The licensee states that the range of zero to 300°F is sufficient
to monitor normal and design basis accident scenarios. Based on this
justification, we find this deviation acceptable.

3.3.16 §team Generator level

Regulatory Guide 1.97 describes a minimum set of variables to be
monitored by control room personnel during and following an accident.
Regulatory Guide 1.97 recommends wide-range Category 1 steam generator level
instrumentation with a range from the tube sheet to the separators for this
variable. The licensee has provided instrumentation with a range from the
top of the tube bundles to the separators. Thus, the length of the tube
bundlez 15 not measured. The licensee, in Reference 7 indicates that this
devition will be addressed as part of the human engineering discrepancy
(HED) program. In Reference 8, the licensee defers resolution of this
variable to the end of the 1991 refueling cutage. The licensee repeats this
stand in References 9 and 10. The licensee is anticipating making a
decision on replacing the steam generators. Should the licensee replace the
steam generators, the licensee will include wide-range level indication.
Should the licensee decide not to replace the steam generators, there is no
con~itment to provide the wide-range level indication in this two loop
plant.

The licensee states there are no instrument taps to allow a direct
wide-range steam generator level measurement. The auxiliary feedwater
system starts automatically on a low level signal on the narrow-range level
channels (12 percent). The auxiliary feedwater system has the capacity and
capability to restore the level to normal conditions even with a single
failure. The Ticensee states that the auxiliary feedwater system assures
effective heat removal for all design basis accidents. The auxiliary
feedwater flow control valves open fully automatically. The licensee can
manually ramp the main feedwater pumps to 5 percent flow as another means of
restoring steam generator level. Primary side temperatures and pressure and
main and auxiliary feedwater flow verify the secondary side availability as
a heat sink., While a transient will result in the narrow-range chaunels
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osing indication, the licensee states that sufficient steam generator

inventory remains to maintain an adequate heat sink with no feedwater f

q OwW
for 22 minutes Based on this alternate instrumentation and the 1ow
pr_dability of an accident at Millstone-2, we find that short-term continue
operation, until wide-range channels are installed, is acceptable

The licensee states that wide-range channels would be beneficial for
loss-of-feedwater events, The licensee states 2 tota’ ‘oss-o0f-feedwater
event goes beyond any Millstone-2 design basis accidents. Wide-range
channels would also be beneficial in determining when to start (primary)

feed and bleed operation (once though cooling).

The loss of normal feedwater or tota oss-of-feedwater can be the
result of a pipe break, a pump failure, valve failure, or the loss of
offsite power., The narrow-range level channels automatically start the
auxillary feedwater pumps. A reactor trip occurs by more than one
initiator. The event will result in the water level being lower than the
span of the narrow-range instruments. The licensee did not indicate

1

procedural requirements for auxiliary or main feedwater flow for this

event The licensee indicates the narrow-range instrumentation *ould be
unavailable for 22 minutes in this situation. The licensee did not address

whether the operator could take inappropriate actions (based on the
unavailability of steam generator level instrumentation) in this scenario.
This is particularly ecritical in two loop plants, where a single failure
could cause the loss of the second steam generator. The 1icensee did not
indicate if the primary system relief and safety valves would operate during

this event,.

ne loss of AC power to plant auxiliaries results in a situation

similar to the loss of normal feedwater it fact, the loss of norma
feedwater can be the result of loss of AC power. In the loss of AC power,
however, natural circulation maintains the capability of the steanm
generator, as the reactor coolant pumps will not have power The licensee
has not addressed the further consequences involved in this event A
tation blackout is inclusive of of AC power. The Nf s reviewing
Lr d a separate gener J& v or Jyge that a stat N Diackout S da
additional reason to have wide-rar team generator level instrumentatior




The 1icensee has not addressed the potential for steam generator
dryout. The licensee sta.es that if the level decreases below the lower
Timii of the narrow-range span, the operator takes no action until high
(75 percent) level is restored. RCS parameters lag a direct measure of
steam generator wide-range level. The licensee does not address the results
of this event on the primary system safety and relief valves.

Regulatory Guide 1.97 recommends the selection of instrument ranges to
assure the instrumentation will always be on scale. The narrow-range
instruments will not accomplish this. The regulatory guide mentions this a
second time: - "it is essential that the range selections be sufficiently
great to keep instruments on scale, or that one of a set of cverlapping
instruments will be on scale at al! times." The regulatory guide designates
the wide-range channels as the key variable for monitoring the operation of
the steam generators. The regulatory guide states "it is essential that key
variables be qualified to the more stringent design and qualification
criteria.” The regulatory guide emphasizes the identification of degraded
conditions and their magnitude. The regulatory guide also stresses that the
operators have adequate information by as direct a measurement as possible,
so unplanned actions can be taken when necessary. The licensee’s evaluation
does not address these portions of the regulatory guide.

Therefore, we conclude that the licensee should provide Category |
wide-range steam generator level channels as recommended by Regulatory
Guide 1.97. This cor:lusion is based on the regulatory guide recommendation
that instrumentati.on thould directly indicate the safety function, with
readouts that wiil always be on scale. It is also based on the
qualification requirements of 10 CFR 50.49, Regulatory Guide 1.97, and
Regulatory Guide 1.100. This conclusion also considers the narrow-range
instruments can be off-scale for extended periods. This could lead an
operator to take inappropriate actions. The licensee has not addressed this
instrumentation for a station blackout event. The licensee has not
addressed poteniial improvements in operator response and training possible
by using the direct indication of Category 1 wide-range steam generator
level instrumentation.
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{

We conclude that the licensee should provide wide-range steam generator

level instrumentation that meets the requirements and recommendations of I

09

CFR 50.49, Regulatory Guide 1.97, and Regulatory Guide 1.10C

Deferring a decision that commits to install this instrumentation is
u"d;'.(.(";.‘lall“tn The licensee should commit to install the recommended

instrumentation should thev not replace the steam generators in the near

Heat Removal by the

Regulatory Guide 1.97 recommends plant specific Category
instrumentation for this variable. The licensee, in Reference
the instrumentation available to monitor the containment air recirculatior

and cooling system (CARCS). The licensee monitors the temperature (zero t¢

200°F) at the inlet and the outlet of the cooling water (reactor buildup
closed cooling water system) heat exchangers (part of the CARCS). The
licensee also monitors the flow from the fan blowers, We find that the
instrumentation provided would provide satisfactory indication for this
variable 1f environmentally qualified. Environmental qualification is the

only Category 2 recommendation not met by this instrumentation.

The licensee states that redundancy in design (only 3 out of 4 units
are needed following a LOCA), surveillance testing, valve position
verification, and the Category 1 containment pressure instrumentation are
adequa‘*e to assure system operation. The containment pressure
instrumentation cannot distinguish between the containment spray system

operation and CARCS operation. System testing and valve position

verification will assure a state of system readiness, leading the oper

>

ator

to concliude the system is operable.

The instrumentation, as noted in Reference 10, is in

]

environment, except the ¢ ors. The sensors are outside of containment,

Thus, the sensors are in a mild environment during the 10n phase
~ -~ ~ . " ~ 4\ | - é | . - - 11 ” ~ - "
accident recovery. Only after establishing recirculation, more thar




40 minutes into the accident recovery, are the sensors exposed to a
potential radiation field. As a steamline hreak does not use the CARCS in
response to that event, qualification to elevated temperatures is not
necessary.

Radiation induced thermal fluence caused by x-rays can damage
unprotected semiconductors. Gamma rays cause transient ionizing radiation
which eaffects the p-n junction in semiconductors. The total ionizing dose
creates excess charge carriers, which change semiconductor characteristics.
Thus, a harsh radiation field will cause deterioration or failure of the
exposed instrumentation. We are unable to predict whether the licensee’s
instrumentation is subjest to sudden failure or a gradual change in
operating chiracteristics due to the radiation environment. The licensee
states that instrument failure does not affect system operation and that
emergency operating procedures do not specify any action based on these
signals.

The licensee notes that this instrumentation is not part of the
emergency operating proccdures. Their failure will not degrade system
operation, Further, CARCS operation is not changed when the switchover from
the injection mode to the recirculation mode occurs. The operator makes no
changes to the CARCS at that time. Therefore, it is reasonable to assume
the continued availability of the CARCS.

We note the following.

1. During the initial injection phase, the instrumentation is in a
mild environment.

2. The heat load that the CARCS must control is much less during

recirculation when a harsh environment occurs for this
instrumentation, then during the initial injection phase.
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3.3.20 Radioactive Gas Holdup Tank Pressure

Regulatory Guide 1,97 recommends instrumentation for this variable with
a range from zero to 150 percent of design pressure. The licensee has local
instrumentation for this variable because system operation is local. There
are no controls in the control room, only a common alarm. A surge tank
(design pressure of 20 psig) has instrumentation that reads from zero
to 25 psig.

A compressor compresses the surge tank contents when the surge tank
reaches 3 psig. The compressed gases are stored in one of six waste decay
tanks. The waste decay tanks have a design pressure of 165 psig. Zero to
200 ps®g instrumentation monitors the pressure. The capability of the
compressor 1imits the tank pressure. While the instrumentation range is to
only 121 percent of design pressure, we find the overrange sufficient for
this application. We find this instrumentation acceptable.

3.3.21 Accident Sampling (Primary Coolant, Containment Air and Sump)

The licensee’s post-accident sampling system provides sampling and
analysis as recommended by the regulatory guide, except the capability to
analyze for dissolved oxygen.

The licensee takes exception to Regulatory Guide 1.97 with respect to
post-accident sampling capability. This exception goes beyond the scope of
this review. The NRC addressed this exception as part of their review of
NUREG-0737, Item 11.B.3.
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4. CONCLUSIONS

Based on our review. we find that the licensee either conforms to or is
justified in deviating from Regulatory Guide 1.97, with the following
exceptions:

1. Accumylator tank level and pressure -- The Ticensee should provide
environmentally qualified instrumentation for either level or
pressure under 10 CFR 50.49 and Regulatory Guide 1.97.

(Section 3.3.1d)

2. Component cooling water temperature to ESF system -- The licensee
should provide environmentally qualified instrumentation for this
variable under 10 CFR 50.49 and Regulatory Guide 1.97.

(Section 3.3.11)

3. Steam generator level -- The licensee should commit to provide the
recommended instrumentation regardiess of steam generator
replacement. (Section 3.3.16)

4. Containment sump water temperature -- The licensee should either
provide instrumentation for this variable or identify appropriate
a’ternative instrumentztion. (Section 3.3.19)
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