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I1.

ATTACHMENT TO BECO 91- U060

SUMMARY OF COMPLIANCE WITH REGULATORY GUIDE 1.97
FOR THE PILGRIM NUCLEAR POWER STATION |

SUMMARY

A summary of compliance of the post-accident monitoring instrumentation
at the Pil?rim Nuclear Power Station (PNPS) to the design and
qualification criteria of Regulatory Guide 1.97, Revision 3 is provided
in Table 1. Compliance information for individual primary containment
fsolation valves i1s provided in Table 2. Justifications are provided in
Section II for all deviations identified on these tables. All open items
requiring additional work are identified on these tables with an “0" and
are described in more detail in Section III.

The remaining open items in the Regulatory Guide 1.97 Project will be
completed in accordance with the completion schedule in the PNPS Long
Term Program. In the most recent semi-annual report for the Long Term
Program (Reference 8), the schedule for completion was resrinded pending
receipt of an NRC safety evaluation of our summary of compliance. With
the receipt of the NRC safety evaluation in Reference 10, a revised
schedule for completion is planned to be submitted in the next
semi-annual report for the Long Term Program.

References are provided for all compliance information previously
submitted to the NRC. A1l new information provided in this revision of
the summary of compliance is identified with revision bars.

JUSTIFICATIONS FOR DEVIATIONS

A. Drywell Atmosphere Temperature (Type A, Category 1 and Type D,
Category 2)

The drywell atmosphere temperature instrumentation at PNPS deviates
from the Regulatory Guide 1.97 recommended range of 40 to 440°F.

Although the drywell atmosphere temperature range of O to 400°F at
PNPS does not correspond exactly with the Regulatory Guide 1.97
recommended range, it does provide sufficient range for monitoring
the anticipated design temperature of 281°F, as described in the
Final Safety Analysis Report (FSAR). The environmental qualification
bounding drywell temperature for a steam line break inside
containment of 330°F and the identified peak temperature of
approximately 340°F described in the Emergency Operating Procedures
are also adequately covered by the O to 400°F range. For this
reason, the instrument range at PNPS is acceptable (Reference 3).

The NRC accepted this deviation in Reference 10, Section 3.3.13. |
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B. Containment and Drywell Hydrogen Concentration (Type A, Categery 1
and Type C, Category 1)

This variable deviates from the Regulatory Guide 1.97 recommended
range of 0 to 30 percent hydrogen concentration.

The instrumentation provided at PNPS to measure the concentration of
hydrogen in the containment has a range of O to 10 percent. This
instrumentation was installed at PNPS to meet the requirements of
NUREG-0737, Item II.F.1.6, Containment Hydrogen Monitor. As stated

in Reference 2 and Reference 10, Section 3.3.9, the NRC concluded the |
instrumentation provided at PNPS was acceptable as part of their
review of NUREG-0737, Item II.F.1.6. Accordingly, the provided
instrument range is acceptable.

C. Coolant Level in Reactor Vessel (Type A, Category 1 and Type B,
Category 1)

The instrumentation at PNPS to indicate the coolant level in the
reactor vessel deviates from the Regulatory Guide 1.97 recommended
range of the bottom of the core support plate to the lesser of the
top of the vessel or the centerline of the main steamline. At PNPS,
the Regulatory Guide 1.97 recommended range would be from 186 to 604
inches above the bottom of the vessel. However, the instrumentation
provided at PNPS uses two overlapping sets of Category 1
instrumentation to cover the range of 205 to 532 inches.

The instrument range provided at PNPS gives the operator the reactor
vessel level indication needed to perform safety functions under both
accident and post-accident conditions. These safety functions
include the autematic and manual actions that may be required to
restore and maintain reactor vessel water level and to provide core
cooling. Level indication below active fuel and greater than the
high level trip setpoint of ECCS, as recommended by Regulatory Guide
1.97, does not contribute to information about the accomplishment of
plant safety functions for following the course of an accident.

The PN¥S reactor vessel water level range is sufficient to keep
instruments on scale, utilizing overlapping ranges, at all times when
information is required about the accomplishment of plant safety
functions for following the course of an accident. The existing

level indication range at PNPS meets the intent of the

recommendations of Regulatory Guide 1.97 (Reference 3). The NRC |
accepted this range deviation for coolant level in the reactor vessel |
in Reference 10, Tection 3.3.4. |

D. Neutron Flux - APRM, SRM (Type B, Category 1)
Boston Edison has endorsed the BWR Owners' Group position that a

fully-qualified, Class 1E post-accident neutron monitoring system is
not required (Recerence 5). The NRC completed its review of the BWR
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Revision 3

Check Valves

MO 1201-80, Reactor Water Cleanup (RWCU) Return

MO 1301-49, Reactor Core Isolation Cooling (RCIC) Pump
Discharge

MO 2301-8, High Pressure Coolant Injection (HPCI) Pump
Discharge

AQ 5033A, Normal Nitrogen Makeup to Drywell

AO 5033C, Normal Nitroger Makeup to Torus

AO 5040A, Torus Vacuu= .er Isolation Valve

AD 50408, Torus Vacuu. . eaker Isolation Valve

MO 1001-28A and -29A, Low Pressure Coolant Injection (LPCI)
Injection

MO 1001-28B and -29B, LPCI Injection

Each of these primary cortainment isolation valves are
located on Class A or B 1ines which require two isolation
valves in series. Check valves, which close on reverse flow,
are used in conjunction with the above valves to isolate the
1ines. Because Regulatory Guide 1.97 specifically excludes
check valves from any position indicating requirements,
redundant valve position indication will not be provided for
these lines. The NRC accepted this position in Reference 10,
Section 3.3.7.

No Red.ndant Isolation Valve
MO 4002, Reactor Building Closed Cooling Water (RBCCW) Return

This primary containment isolation valve is located on a
closed cooling water line penetrating the primary
containment., It reguires only one isolation valve. Position
indication for the single primary containment isolation valve
MC 4002 is provided in the control room. Boston Edison
concludes that single control room indication of primary
containment isolation valve positicn is acceptable for this
line. The NRC accepted this position in Reference 10,
Section 3.3.7.

Safety Systems

MO 1400-24A and -25A, Core Spray to Reactor

MO 1400-24B and -25B, Core Spray to Reactor

MO 1001-23A and -26A, Residual Heat Removal (RHR) to Drywell
Spray

MO 10C1-238 and -26B, RHR to Drywell Spray

MO 1001-34A and -37A, RHR to Suppression Pool Spray

MO 1001-34B and -378, RHR tn Suppression Pool Spray

MO 1001-28A and -29A, LPCI Injection

MO 1001-28B and -298, LPCI Injection
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Regulatory Guide 1.97 states in Table 1, Part 2, Redundancy,
that "Within each redundant divi:ion of a sufoty system,
redundant monitoring channels are not needed except for steam
enerator level instrumentation in *wo-loop plants.”
edundant vaive position indicatior is not provided on the
redundant fsolation valves for the safety systems 1isted
above. Instead, redundancy criteria are applied to each
redundant division of these safety systems, as required for
reliable system operation. Accordingly, the isolation valves
for these safety systems fully meet the redundancy criteria
of Regulatory Guide 1.97 and no deviation is identified. The |
NRC accepted this position in Reference 10, Section 3.3.7. |

d. System Design

SV 5081A and SV 50B2A, Post-Accident Purge and Vent
SV 50818 and SV 50828, Post-Accident Purge and Vent
SV S083A and SV 50B4A, Post-Accident Purge and Vent
SV 50838 and SV 50848, Post-Accident Purge and Veni
SV 5085A and SV S086A, Post-Accident Purge and Vent
SV 50858 and SV S086B, Post-Accident Purge and Vent
SV 5QB7A and SV 5088A, Post-Accident Purge and Vent
SV 5087B and SV 50888, Post-Accident Purge and Vent
SV 5065-31B and -35B, H,/0, Analyzer and Post-Accident
Slnplxn2 System (PAS§ gupplr
SV 5065-33A and -37A, H,/0, Analyzer and PASS Supply
SV 5065-63 and -64, PAS§ Reactor Water Sample
SV 5065-85 and -86, PASS Peactor Water Sample
SV 5065-24A and -26A, H,/0, Analyzer and PASS Gas Return
SV 5065-258 and -27B, H, /o Analyzer and PASS Gas Return
SV 5065-138 and -208, H IO Analyzer and PASS Supply
SV 5065-14A and -21A, H /O Analyzer and PASS Supply
SV 5065-15B and -22B, M /0 Analyzer and PASS Supr y
SV 5065-11A and -1BA, Analyzer and PALS Suppny
SV 5065-77 and -78, pas§ Wauld Return
SV 5065-71 and ~72, PASS Liquid Return

These primary containment isolatior . ves provide position
indication from 1imit switches that are integral parts of the
valves. Accordingly, both valve operation and position
indication for each valve are powered from the same source.

In addition, each of these systems 1s designed so that tie
fsolation valves on redundant flowpaths are powered by
redundant sources to ensure reliable system operation. For
these reasons, redundant position indication for isolation
valves within each flowpath is not reeded for these systems
and 1s not provided. Instead, the system design applies
redundancy criteria to each redundant flowpath. Boston

Edison concludes redundancy 1s not applicable for position
indication of isolation valves within each flowpath because

of the redundancy incorporated in the design of these

systems. The NRC accepted this position in Refe:ience 10, |
Section 3.3.7. |
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Valves Excluded from Regulatory Guide 1.97 Program

.C

b.

Risarmed Valves

MO ;001-60 and MO 1001-63, Residual Heat Removal (RHR) Mead
pray

These valves have been ele:trically disarmed in the closed
position and do not require valve position indication in the
control room to vorif{ primary containment isolation. For
this reason, these valves are excluded from the Regulatory
Guide 1.97 progran. The NRC accepted this position in
Refer. =e 10, Section 3.3.7.

Control Rou Drive (CRD) Directional Conirol Valves

FCV 302-120 and -123, CRD Insert
SV 302121 and -122, CRD Withdraw

These 580 directional control valves, when energized and
opened in coordinated pairs, facilitate rod movement either
in the insert or withdrawal modes. These vaives are normally
closed, except during rod movement in normal operation. No
position indication s provided for these valves in the
control room and they do not receive an automatic primary
containment fsolation signal (Reference 1).

Because these valves are not used to achieve a scram and are
not used in a post-accident situation, no position indication
is required. These valves are excluded from the Regulatory
Guide 1.97 program. The NRC accepted this ~osition in
Reference 2 and Reference 10, Section 3.3.7.

Lines That Terminate Below Suppression Pool

MO 1001-36A and B, RHR Test Return

MO 1001-18A and B, RHR Minimum Flow

MO 1301-25, RCIC Pump Suction from Torus
MO 2301-36, HPCI Pump Suction from Torus
MO 1001-7A through -70, RHR Pump Suction
MO 1400-3A and B, Core Spray Suction

These primary containment isolation valves are located on
1ines that terminate below the water level of the suppression
pool during both normal and accident conditions. No path for
?asoous leakage from the containment exists. The position
ndication of these valves provides no additional information
\v the operator on the accomplishment of containment
fsolation. Therefore, these valves are excluded from the
Regulatory Guide 1.97 program. The NRC accepted this
position in Reference 10, Section 3.3.7.
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J. Residua) Heat Removal (RHR) Discharge to Radwaste
MO 1001-21 and MO 100132

“lese valves are located upstream of the primary containment
isc.ation valves on the RHR injection 1ine and, therefore,

ae not relied upon to perform primary containment

fsolation. However, these valves do receive a primary
containment isolation signal to ensure proper valve
positioning. These valves are not containment fsolation
valves and they are excluded from the Regulatory Culde 1.97
program. The NRC accepted this position in Re‘erence 10, |
Section 3.3.7. [

e. Alr Supply to Drywell-to-Torys Vacuum Breakers
CV 5046

This normally-closed remote manual va.ve controls the air
supply to the drywell-to-torus vacuum breakers. It is used
strictly for testing of the vacuum breakers during each
refueling outa?o. oston Edison will install administrative
controls on this valve to ensure it cannot be inadvertently
opened. Administrative controls include mechanical devices
to seal or lock the valve closed or to prevent power from
being supplied to the valve operator. HWith the installation
of such administrative controls, redundant valve position
indication in the contrnl room will not be necessary to
verify primary containment isolation. For this reason, this
valve 1s excluded fiom the Regulatory Guide 1.97 program,
The NRC accepted this position in Reference 10, Section 3.3.7.

Transversing Incore Probe (TIP) Shear and Ball Valves

736A, 736B, 736C, 736D
137A, 7378, 737C, 7370

Regulatory Guide 1.97 recommends Category 1 instrumentation for
the position indication of these primary centainment isolation
valves. Category 3 position indication is provided for these
valves at PNPS,

The TIP primary containment isolation design is commensurate with
the importance to safety of isolating that system, and has been
previously reviewed and accepted by the NRC on numerous dockets.
The TIP guide tubes are normally closed by the TIP ball valves.

A TIP scan requires insertion of the TIP probes into the reactor
vessel for a period of approximately four hours per month. Over
a one-vear period, this amounts to less than 2% of the time the
plant is operational, 1In the event of a LOCA, the TIP system
design will reliably provide automatic isolation of any open TIP
guide tubes by providing automatic retraction of the TIP cable
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followed by automatic closure of the TIP ball valves. Only in
the case that the ball valve falls to automatically close, the
shear valve 1s manually actuated by detonation squibs. However,
because the TIP system electrical circuits are not safety grade
and not separated, failure to isolate TIP guide tubes could be
postulated.

The most 1ikely sequence of events leading to fisston product
release through the TIP ?uldo tubes hac a probabilit{ of
occurrence of about 5 X 10E-13 per reactor year. Using extremely
conservative Regulatory Guide 1.1 sour:¢ term assomptions ano
conservative PNPS-unique parameters, the offsite thyroid and

whole bod¥ doses for this linit!n? event are below 10CFR100
I1{mits. The extremely ‘ow probability of a fission product
release, the minimal offsite radiological consequences of the iIP
containment isolation fallure, and the prohibitive costs involved
in upgrading the position indicating circuits for the isolating
TIP shear and ball vaives support the Boston Edison decisinn not
to upgrade the Cato?ory 3 equipment provided for this variable.

The NRC accepted this deviation in Reference 10, Section 3.3.7. |

Radicactivity Concentration in Circylating Primary Coolant (Type C.
Category 3)

The classification of this variable at PNPS as Category 3 deviates
from the Regulatory Guide 1.97 recommendation of Category 1.

Instrumentation to monitor radicactivity concentration in circulating
primary coolant is designated as Category 3 because no planned
operator actions are identified and no operator actions are

antic! ated based on this variable, The existing Category 3
instrumentation provided by the post-accident sampling system (PASS)
adequately measures radioactivity concentration in the coolant to
indicate fuel cladding failure. In Reference 2 and Reference 10, |
Section 3.3.8, the NRC concluded the alternative instrumentation |
provided by PASS was acceptable to monitor this variable.

suppression Chamber Spray Flow (Type D, Category 2) and Drywell Spray
Flow (Type D, Category 2)

Regulatory Guide 1.97 recommends dedicated, Category 2 flow
indication be provided on both the suppression chamber and drywell
spray lines. At PNPS, Category 2 flow indication 1s provided on the
residual heat removal (RHR) injection 1ine which feeads the LPCI,
suppression chamber spray, drywcll spray, and the suppression chamber
cooling lines. PNPS deviates from the Re?ulatory Guide 1.97
recommendation because dedicated flow indication is not provided on
each spray line.

Operation of the suppression chamber and drywell sprays at PNPS
requires the operator to manually open vaives which divert RHR system
flow to the sprays. These valves are normally closed and each is
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provided with Category | valve position indication in the control
room. The knowledge of valve positions, coupled with RHR flow
indication, assures the operator that flow 1s being diverted as
desired to the suppression chamber sprav and the drywell spray.

Additional verification that the suppression chamber and drywel)
sprays are operating as designed is indirectly provided by the
Category 1 instrumentation indicating primary containment pressure.
During accident conditions, the emergen:y oporatin? procedures direct
the control room operators to verify primary containment pressure to
confirm the operation of the containment spray subsystems. Primary
containment pressure indication tells the operator that the
containment spray system spargers are operating within 3 to & minutes
after gystem initiation. The containment spray gstom causes the
primary conta‘nment pressuré to decrease rapidly by approximately 16
ps1g. according to the calculated pressure responses of the
containment.

The RHR flow and the injection valve position indications strictly
provide the operator with the knowledge that there is flow and the
spray path is open. The primary containment pressure indicators
assure the operator that the subsystems are working as intended.

Boston Edison concludes that the alternative instrumentation

described above provides adequate indication of the suppression

chamber and drywell spray flows. The NRC accepted these deviations |
in Reference 10, Sections 3.3.14 and 3.3.25. |

Main Steamline Isolation Valve (MSIV) Leakage Control System Pressure
(Iype D, Category 2)

Rtgulltor{ Guide 1.97 recommends pressure indication be provided for
the MSIV leakage control system. This Category 2, Type D va iable is
not applicable to PNPS because no designated leakage control system
exists on the main steamline isolation valves (Reference 3). The NRC |
accepted this deviation in Reference 10, Section 3.3.16. I

Isolation Condenser System Shell-Side Water Level (Type D, Category
22.and Valve Position (Type D, Category 2)

No 1solation condenser system is provided in the Mark I containment
design at PNPS; therefore, these variables are not applicable to
PNPS. The NRC accepted this position in Reference 10, Section 3.3.24.|

Low Pressure Coolant Injection C(LPCI) System Flow (Type D, Category &)

Regulatory Guide 1.97 recommends dedicated, tegory 2 flow
indication be provided for the LPCI system nn?ection into the reactur
vessel. At PNPS, Category 2 flow indication is provided on the
residual heat removal (RKR) injection 1ines. PNPS deviates from the
Regulatory Guide 1.97 recommendation because dedicated flow
indication is not provided on the LPCI injection line.
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Operation of the LPCI system is verified by RHR flow indication and
LPCI injection valve position. The RAR flow indication has a range
of 0 to 20,000 gpm. This is adequate to cover the required range of
0 to 110% of the PNPS LPCI system design flow, which is O to 15,840
gem. The injection valves on the LPCI system flow path are provided
with Category | valve position indication in the control room. The
knowledge of valve positions, coupled with RHR flow indications,
assures the operator that flow 1s being sent, as desired, to the LPCI
system injection line.

Additional verification that the LPCI system injection is operating
as dosi?nod is indirectly provided by the Cutcgorg 1 instrumentation
indicating reactor pressure vessel water level. ODuring accident
conditions, the emergency operating procedures (EOPs) direct the
control room operators to verify reactor vessel water level to
confirm the operation of the safety injection systems such as LPCI.
Boston Edison concludes that the alternative instrumentation
described above provides adequate indication of the LPCI system

flow. The NRC accepted this position in Reference 10, Section 3.3.26.

Standby Liquid Control System (SLCS) Flow (Type D, Category 32

Regulatory Guide 1.97 recommends that Category 2 flow indication be

provided for the SLCS 1ngection into the reactor vessel. At PNPS,

gropcr operation of the SLCS is monitored bg the Categor{ 3 variables
LCS pump discharge header pressure and SLCS storage tank level.

The current design basis for the SLCS recognizes that the system has
an importance to safety that is less than the importance to safety of
the reactor protection system and the engineered safeguards systems.
Accordingly, the instrumentation provided to monitor the operation of
the SLCS 1s considered to be Category 3 (Reference 1).

Th2 indication of SLCS pump discharge header pressure assures the
operavur that the SLCS pumps are operating as designed. The
instrumentation has a range of 0 to 2,000 psig. which sufficientiy
encompasses the system design pressure of 1500 psig. A1l valves
located between the SLCS storage tank and the reactor pressure vessel
are normally locked open, with the exception of check valves and the
highly relfabie squib valves. A reduction in the SLCS storage tank
level indication assures the operator that the SLCS 1s actually
pumping fluid into the reactor vessel, Boston Edison concludes that
the 2lternative instrumentation described above provides adequate
indication to monitor the operation of the SLCS (Reference 3). The
NRC accepted this position in Reference 10, Section 3.3.17.

standby Liquid Control System (SLCS) Storage Tank Level (Type D,
Category 3)

Regulatory Guide 1.97 recommends Category 2 indication be provided
for the SLCS storage tank level with a recommended range of top to
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bottom of the tank. At PNPS, Category 3 instrumentation 1s provided | |
to monitor this variable with an indicated range of 0 to 4,750 | |
gallons. |

The current design basis for the SLCS recognizes that the system has |
an importance to safety that 1s less than the importance to safety of |
the reactor protection system and the engineered safeguards systems.
Accordingly, the instrumentation provided to monitor the operation of
the SLCS 1s considered to be Category 3 (Reference 1).

The SLCS storage tank level instrumentation measures from § to 135
inches above the tank inside bottom. This range envelopes the
Genera) Electric specified range of 9 to 121.25 inches and allows the
monitoring of SLCS tank level from Technical Specification required
levels down to the effective bottom of the tank. Monitoring SLCS
tank level above the upper range provides no additional useful
information. 1In addition, Technical Specifications require SLCS tank
level to be verified at least once each day which provides further
assurance the correct level is maintained (Reference 3).

Recently, the scale on the SLCS storage tank level was replaced as a |
result of an enhancement identified by the Detailed Control Room
Design Review (DCRDR) Project. The scale for this indication 15 now
calibrated to read from 0 to 4,750 gallons. This new scale meets the
intent of the Regulatory Guide 1.97 recommended range of top to

bottom of the tank. The NRC accepted this instrumentation in |
Reference 10, Section 3.3.18. |

0. Added Plant Variables (Type D, Category 3)

Regulatory Guide 1.97 provides a recommended minimum set of plant
variables that should be monitored during and following an accident.
At PNPS, this minimum set is supplemented by the following six plant
varfables. These variables provide important information to indicate
the operation of individual safety systems and other systems
important to safety. This Category 3 instrumentation provides
indication in the control room for each plant variable. In the case
of the additional drywell atmosphere temperature instrumentation,
indication is provided in the control room on the EPIC computer.

Bypass Valve Position
Condenser Hotwell Level
Condenser Vacuum

Condensate Flow

Recirculation Flow

Drywell Atmosphere Temperature

P. Reactor Building or Secondary Containment Area Radiation (Type €,
Category 2)

Boston Edison's position is that this Regulatory Guide 1,97
recommended variable is not required for the PNPS Mark I containment
design.
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The exposure rate in the secondary containment will be largely
dependent on the radioactivity in the primary containment and the
fluids flovln? through the emergency core cooling system (ECCS)

piping. Local radiation exposure rate monitors could only provide
ambiguous indications because there are a large number of pipes in
widely scattered locations. The noble gas effluent monitors will
provide a more appropriate means of dotoct1n? any radioactivity
release. For these reasons, area radiation indication in the
socondar{ containment would not provide the operator with usefu)
information and 1s not required at PNPS (Reference 3). The NRC |
accepted this position in Reference 10, Section 3.3.21. |

Q. Radiation Exposu-e Rate (Type £, Category 3)

Regulatory Guide 1.97 recommends a range of 10E-1 to 10E4 R/hr for
instrumentation to monitor the radiation exposure rate in areas where
access 1s required to service equipment important to safety. The
installed instrumentation at PNPS has a range of 10E-5 to 10E<1 R/hr,

Boston Edison will use the existing area radiation monitors and
supplement them, on an as-needed basis, with portable radiation
monitoring eguipment that exists ontite. Because the portable
radiation monitoring equipment is Tully capable of covering tne ran?e
of radiation exposure comparable to the emergency condition allowable
exposure 1imits (25 R for health, safety, and property protection and
75 R for 1ife saving), this alternative to hardware modifications
meets the Regulatory Guide 1.97 recommendation to monitor access

area: required to service equipment important to safety (Reference

3). The NRC accepted this position in Reference 10, Section 3.3.27. |

R. Pariiculates and Hulogens (Type E, Category 3)

Regulatory Guide 1.97 recommends that a range of 10°* uCiZce to

10" uCi/cc be provided for instrumentation to monitor airborne
radivactive materials (particulates and halogens) released from the
plant. s described below, this is accomplished at PNPS through the
combined use of existing instrumentation (multi-channel analyier
systems and radiation monitor survey meters), procedures, and
anal{t!cal tools in the form of nomograms. The combined ranges
provided at PNPS to measure airborne radionuclide concentrations of
particulates and halogens released from the plant is from

1 X 107" uCi/cc te 3.5 X 10* uCi/cc, which encompasses the
recommended rang:.

In an accident condition, the fdentified release points at PNPS for
particulztes and halogens are the main stack, the reactor building
vent, and the turbine building. Releases from the main stack and
reactor vuilding vent are sampled through the use of a particulate
filter and a charcoal-based fodine collection chamber, installed
ahead of the routine effluent monitoring sample lines. For turbine
building releases under accident conditions, particulates and
halogens are sampled through the use of a portable air sample pump
ard filter (Reference 5).
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Station procedures specify how samples of effluent particulates and
halogens will be collected and analyzed under accident conditions
from the main stack, reactor buildin, vent, and turbine building.
When the sample dose rate 1s ¢ 25 mR/hr, the sample s measured in
the onsite radiochemistry lad using a multi-channel analyzer. When
the sample dose rate is > 25 mR/hr but ¢ 550 mR/hr, the sample may be
measured using the multi-channel analyzer if it 1s first cut down to

a section that has a dose rate ¢ 25 mR/hr. When the sample dose rate
1s > 550 mR/hr, the sample cannot be analyzed until it has decayed
sufficiently (Referonce 5).

The rnn?{ of detection of tho multi-channel analyzer 15 from

1 X 10" uCi/ce to 6.4 X 107 uCi/cc. The estimated upper limit of
concentration can vary doponding on the radionuclide species present
and the elapsed time after reactor shutdown.

In addition to the multi-channel analyzer, station procedures require
the use of nomograms to estimate sample activity from tne sample dosf
rate. When the sample dose rate falls in the rnn?e 10°¢ mR/hr to 10
R/hr, the nomagrams are cnpable of ostimat1ng Iodine-131 inventory on
the samplo in the range 10™' uCi to 10° mCi (Reference 5). The
resultant range of lodine-131 equivalent effluent plant releuge
concontrat1gns estimated from the nomograms 1s from 3.5 X 107 uCi/cc
to 3.5 X 10° uCi/cc.

High rnnva radiation survey Instruments (Telgtector or equivalent)
are available to measure dose rates up to 10° R/hr. The radiation
dose received by plant personnel in the collection, handling,
transporting, and analyzing of effluent samples will not exceed the
exposure 1imits of General Design Criterion 19 (Reference 5).

Boston Edison concludes that the overlapping ranges provided by the
multi-channel analyzer and the nomograms sufficiently encompass the
range recommended by Regulatory Guide 1.97. The NRC accepted this
position in Reference 10, Section 3.3.22.

S. Alrborne Radiohalogens and Particulates (Type €, Category 3)

Rogglatory Guide 1.97 recommends that a range of 10°% uCi/cc to

10%° uCi/cc be provided for instrumentation to measure samples taken
in thc field for airborne radionuclide concentrations of particulates
and halogens in the environs. As described below, this is
accomplished at PNPS through the combined use of existing
instrumentation (multi-channel analyzer in the onsite radiochemistry
lab, SAM-2 sodium iodide detector with a dual-channel analyzer in the
field, and radiation monitor survey meters both on and offsite),
procedures, and analytical tools in the form of nomograms., The
combined range provided at PNPS to measure field samples for airborne
radionuclide concentrations of particulates and halogens in the
environs is from 1 X 10°'¢ uCi/cc to 6.4 X 1073 uCi/ce, whirh
sufficientiy encompisses the recommended range.
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PNPS FSAR Section 8.9.3. These criteria are considered minimum
requirements and desi?n guidelines for use in the absence of a
confirming design review to support less stringent requirements.

 (Cable Tray
Cable Spreading Room Area:

The minimum separation distance between redundant Class 1E cable
trays shall be 1 foot between trays separated horizontally and 3
feet between tra{s separated vertically, Where plant arrangement
precludes m2intaining the minimum separation distance between
trays, barriers shall be provided between redundant circuits.

Genera)l Plant Areas:

The minimum separation distance between redundant Class 1E cable
trays shall be 3 feet between trays separated horizontally and &
feet between trays separated vertically. MWhere plant arrangement
precludes ma1ntain1n? the minimum separation distance between
trays, barriers shall be provided between redundant circuits.

o f[nclosed Raceway
Cable Spreading Room and General Plant Areas:

The minimum separation distance between redundant Class 1E
enclosed raceways shall be 1 inch.

¢ Internal Wiring

The minimum separation distance between control panel internal
wiring for redundant menitoring channels shall ve 6 inches.
Where this separation cannot be maintained, a qualified barrier
shall be provided as described in 1EEE Standard 384-1974.

BECo intends to use the guidance provided in Regulatory Guide 1.75,
where applicable, with the following exceptions:

¢ The cable spreading room area contains instrumentation and
control cables along with a 480V load center and a 480V motor
control center. The 480V cables are routed in conduit and cable
trays and separation shall be maintained in accordance with the
requirements of the cable spreading room area, as stated above.

¢ Raceway markings are located at various intervals to provide
adequate raceway identification., Conduits are labeled where they
pass through walls and floors, at the conduit _stination and
origin points, and at other locations along t.e conduit. The
interval between labels may exceed the 15-foot recommendation of
Reguliatory Guide 1,75.
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containment based on specific suppression pool pressures within the
provided instrument range. Specifically, these procedures require
emergency suppression pool vcntlngoprior to reaching the suppression
pool dos{qn pressure. The 0 to 100 psig range for primary
containment pressure in the suppression pool provides an adequate
margin above this design pressure of 56 psig and the maximum internal
pressure of 62 psig. For these reasons, the instrument range for
suppres