)

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
THE ATOMIC SAFETY AND LICENSING BOARD
In the Matter of

)
)

COMMONWEALTH EDISON COMPANY

)
)

(Dresden Station, Units 2 & 3))

Docket Nos. 50-237-SP
50-249-SP
(Spent Fuel Pool
Modification)

AFFIDAVIT OF ROBERT F. JANECEK
STATE OF ILLINOIS
SS.
COUNTY OF C 0 0 K
I, Robert F. Janecek, being first duly sworn,
state that the attached testimony is true and correct to
the best of my knowledge and belief.

Robert Fk Janecek

SUBSCRIBED AND SWORN TO
before me this ;_g'd day
of 1981.

~~
PU
\Notary
',

iiC

oocv.ElED
usNf\C

MAR 2 4 1981 .,.
Office of the Secretary
.Docketing & Service
Branch

10

3/18/81

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
THE ATOMIC SAFETY AND LICENSING BOARD
In the

Matt~r

of

)
)

COMMONWEALTH EDISON COMPANY

)
)

(Dresden Station, Units 2 & 3))

Docket Nos. 50-237-SP
50-249-SP
(Spent Fuel Pool
Modification)

TESTIMONY OF ROBERT F. JANECEK
My name is Robert F. Janecek.

I am employed by.

Commonwealth Edison Company as a Nuclear Licensing Administrator.

In this job I am responsible.for licensing acti-

vities concerning Dresden and Quad Cities Station, including
communications with the NRC Staff, submitting license amendment requests, and coordinating responses to NRC requests for
information.

As a result of this job I am generally familiar

with NRC unresolved safety issues, insofar as they require
the company to provide analyses or other responses to related
NRC Staff requests.
I have held my present position since January
1979.

Prior to that time I was an engineer in the Dresden-

Quad. Cities project group of Commonwealth Edison's Station
Nuclear Engineering Department.

Prior to that I was a

Dresden Station technical staff engineer and I spent one
year as a Shift Operating Foreman at Dresden.

I hold a

Senior Reactor Operator's license for Dresden Units 2 and
3, and l am thoroughly familiar with the operations of

those units.
I have a B.S. degree in engineering physics from
the University of Illinois.
I believe as a result of this training and work
experience I am qualified to testify as to the relevance
of generic unresolved safety issues and their potential
health and safety implications.
In its order dated January 26, 1981, the Licensing
Board requested the parties to respond to the following
Board Question 2:
Based on a review and analysis of the various
generic unresolved safety issues under continuing study, what relevance is there if any
to the proposed spent fuel pool modification?
Further, what is the potential health and
safety implication of any relevant issues
remaining unresolved?
Because Applicant had some difficulty in understandin~

what the Board meant by "generic unresolved safety

issues," I have tried to be as comprehensive as possible.
My testimony is in two parts·. . In Part I, I address each
of the i terns ·which have been identified by the NRC as
"Unresolved Safety Issues" in NUREG 0606, Vol. 3, No. 1
(February 13, 1981).

I understand that the Staff has already

sent the Board copies of NUREG-0606, which contains brief
descriptions of each Unresolved Safety Issue.

The Board may

wish to refer to the NUREG-0606 descriptions in conjunction
with this testimony.
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Part II of this testimony addresses the generic
issues suggested for consideration by Intervenor in its
undated letter to Richard Goddard, counsei for the NRC Staff,
except to the extent those issues have previously beep
discussed in Part I.

For the Board's convenience, we have

comp{led Attachment A to this testimony, consisting of
Intervenor's letter to Mr. Goddard, followed by brief NRC
descriptions of each generic issue discussed in Part II,
taken from the various NUREG documents and ACRS letters
referenced by Intervenor.
Based on the foregoing review of Unresolved Safety
Issues and generic issues suggested by Intervenor, I conclude
that only four such issues are relevant to this proceeding:
Control of Heavy Loads Near Spent Fuel
(NUREG 0606)
Seismic Design Criteria (NUREG 0606)
Increase in Spent Fuel Storage Capacity
(Task A-28, Appendix A)
Occupational Exposure Reduction {Task B-34,
Appendix A)
''Increase in Spent Fuel Storage Capacity" is a
Staff administrative task involving documentation of acceptance
criteria.

It has no health and safety implications.

Control

of heavy loads near spent fuel and occupational exposure
reduction at Dresden are subjects which have already been
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explored adequately in this proceeding.
Review Team has recently reanalyzed. the

A Senior Seismic
~eismic

design

adequacy of Dresden Station and come to generally favorable
conclusions.

See Attachment B, NUREG/CR-0891.

Based on my

review and analysis, I believe there is reasonable assurance
that the proposed spent fuel pool modification can be
carried out with adequate protection for the public health
and safety, despite the existence of these "generic unresolved safety issues."
I.

NUREG-0606 Unresolved Safety Issues.
1.
*2.

Water Hammer.
Asymmetric Blowdown Loads on the Reactor Coolant
System.

3.

Pressurized Water Reactor Steam Generator
Tube Integrity.

*4.

BWR Mark I Pressure Suppression Containments.

5.

BWR Mark II Pressure Suppression Containments.

6.

Anticipated Transients Without Scram.

*7.

BWR Nozzle Cracking.

8.

Reactor Vessel Material Toughness.

9.

Fracture Toughness of Steam Generator and
Reactor Coolant Pump Supports.

10.

Systems Interactions in Nuclear Power Plants.

11.

Environmental Qualification of Safety-Related
Electrical Equipment.
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*12·.

Reactor Vessel Pressure Transient Protection.

*13.

Residual Heat Removal Requirements.

*14.

Control of Heavy Loads Near Spent Fuel.

15.

*16.

Seismic Design Criteria.
Pipe Cracks in Boiling Water Reactors.

17.

Containment Emergency Sump Reliability.

18.

Station Blackout.

19.

Shutdown Decay Heat Removal Requirements.

20.

Seismic Qualification of Equipment in Operating
Plants.

21.

Safety Implications of Control Systems.

22.

Hydrogen Control Measures and Effects of Hydrogen
Burns on Safety Equipment.

23.

Determination of Safety Relief Valve (SRV) Pool
Dynamic Loads and Temperature Limits for BWR
Containments.

1.

Water Hammer.
Water hammer events are intense pressure pulses

in confined fluid systems.

They cannot occur in the fuel

pools themselves because the pool surfaces are unconfined.
Water hammer events in the fuel pool cooling and clean-up

*

Those items marked with an asterisk are issues which
are, according to NUREG-0606, "technically resolved,"
although the resolutions are not necessarily implemented
at each plant.
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systems are unlikely:

because these systems .are operated

below 212°F, so no steam pockets can be created; because
the geometry of the piping leads to self-filling by gravity,
preventing air pocket formation; and because the system
has low head pressure, which minimizes the energy which
could be involved in any water hammer.
The proposed addition of new racks to the spent
fuel pools does not affect the likelihood or consequences
of water hammer events in the spent fuel pool cooling
systems.

Therefore, this issue is not relevant to the pro-

posed spent fuel pool modification.
2.

Asymmetric Blowdown Loads on the Reactor Coolant
System.
This issue concerns reactor vessel supports.

There-

fore, this issue is not relevant to the proposed spent fuel
pool modification.
3.

Pressurized Water Reactor Steam Generator Tube
Integrity.
This issue concerns only PWR steam generator tubes.

Dresden Units 2 and 3 are Boiling Water Reactors and do not
have steam generators.

Therefore, this issue is not relevant

to the proposed spent fuel pool modification.
4.

BWR Mark I Pressure Suppression Containments.
This issue concerns suppression pool hydrodynamic

loads associated with a postulated LOCA.

Dresden Units 2

and 3 have BWR Mark I Pressure Suppression Containments.
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The Mark I suppression pools are located approximately 100
feet below the spent fuel pools in the reactor ·building
basement.

They are not physically or functionally related

to the spent fuel pools.

Therefore, this issue is not

relevant to,the proposed spent fuel pool modification.
5.

BWR Mark II Pressure Suppression Containments.
Dresden Units 2 and 3 have BWR Mark I containments.

Therefore, this issue is not relevant to the proposed spent
fuel pool modification.
6.

Anticipated Transients Without Scram.
This issue concerns potential accidents relating

to the failure of reactivity control systems for the reactor.
This issue is not relevant to the proposed spent fuel pool
modification.
7.

BWR Nozzle Cracking.
This issue concerns thermal fatigue-related

cracking of reactor vessel nozzles.

This issue is not

relevant to the proposed spent fuel pool modification.
8.

Reactor Vessel Materials Toughness.
This issue concerns materials used in the reactor

vessel pressure boundary.

It does not concern reactor

vessel internals such as fuel and fuel assembly components.
This issue is not relevant to the proposed spent fuel pool
modification.
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9.

Fracture Toughness of and Potential for Lamellar
Tearing of PWR Steam Generator and Reactor Coolant
Pump Suports.
This issue generally concerns the adequacy of

certain kinds of steel support materials for PWR components
to withstand large loads associated with LOCA events.

This

issue is not relevant to the proposed spent fuel pool modification because the fuel racks are not made of these kinds
of steel materials and because the racks are not subjected
to the loads postulated in this unresolved safety issue.
10.

Systems Interactions in Nuclear Power Plants.
This issue concerns the effect one system can have

on other systems, particularly with regard to whether accidents or their consequences could adversely affect the
redundancy and independence of safety systems.

The fuel

pool and piping systems for Dresden Units 2 & 3 connect with
the following systems and equipment:
1.

Contaminated condensate storage tank.

2.

Process sampling system.

3.

Fuel pool filter and demineralizer.

4.

Reactor building equipment drain tank.

None of these systems is safety related.
In addition, for each Dresden unit, one of three
redundant Reactor Shutdown Cooling System loops is connected
to the spent fuel pool cooling system using pipe spools
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and is available if additional cooling is needed for the
spent fuel pool.
Finally, during normal refueling, the reactor is
placed in cold shutdown, the reactor well is filled with
water and the fuel pool gates are opened, so that the pool
is then connected to the reactor and its associated systems.
The plant is designed for these interconnections
and the addition of new storage racks and greater quantities
of spent fuel in the fuel pools would not change the number
of interconnected systems or their relationship to each
other.

As far as I am aware, none of these interconnections

have any undesirable systems interaction effects which have
any implications for health and safety.

Therefore, the

issue is not relevant.
11.

Environmental Qualification of Safety-Related
Electrical Equipment.
The only relevant electrical equipment is that

associated with the spent fuel pool cooling and clean-up
systems.

This equipment is not considered safety-related,

and it has not been environmentally qualified.
The complete failure of this electrical equipment
would not present any safety concern provided the spent fuel
stored in the spent fuel pools remains covered with water.
As Mr. Ragan previously testified in this proceeding, water
can be added remotely to the spent fuel pools through
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existing piping from a station in the Radwaste Building
which remains accessible at all times even during the most
severe accident.

·see also the discussion of plant shielding

at pp. 26-28 below.
Moreover, the additional spent fuel in the Dresden
pools does not require changes in the spent fuel pool
cooling and clean-up system or to its electrical components.
Therefore, the environmental qualification issue is not
relevant to the proposed spent fuel pool
12.

modific~tion.

Reactor Vessel Pressure Transient Protection.
This issue concerns transients occurring in PWR

reactor vessels during operation with the vessel closed.
The issue is not applicable to Boiling Water Reactors such
as Dresden Units 2 and 3 because BWR reactors operate at
saturated conditions which prevent similar pressure-temperature
transients.

Therefore, this issue is not relevant to the

proposed spent fuel pool modification.
13.

. Residual Heat Removal Requirements.
This issue concerns the capability of RHR systems

(in the case of Dresden, the RHR system is called the Shutdown Cooling System) to bring the reactor from hot standby
condition to a cold shutdown condition.

The Shutdown

Cooling Systems at Dresden would normally only be valved
to the spent fuel pools during refueling, after cold shutdown
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has already been achieved. ·Moreover, only one of three
redu~dant

Shutdown Cooling System loops is interconnected

(with pipe spools) to the spent fuel pool, and a simple
valving operation can restore its ful1 capability towards
cooling the reactor, if necessary.

Therefore modifications

to the spent fuel pool do not interfere with cooling the
reactor, and this issue has no relevance to the spent fuel
pool modifications.

14.

Control of Heavy Loads Near Spent Fuel.
This issue was adequately addressed by previous

testimony in this proceeding.
In response to Contention 6, Terry A. Pickens
reviewed at some length the redundant crane system, the
various postulated drop accidents and how they would be
affected by the proposed modification.

Pickens, prepared

testimony at pp. 19-28, following Tr. 94; Tr. 698-700.
In the NRC Staff's Supplemental Testimony submitted November 4, 1980, following Tr. 674, Millard L. Wohl
concluded that "of fsite radiological consequences due to
postulated Fuel Handling Accidents should not be increased
in the new spent fuel storage configuration from those of
the Refueling Accident analyzed in the staff SER of October

i969."
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The NRC Staff's Safety Evaluation for the proposed
spent fuel pool modification issued November 4, 1980 considered accidents involving heavy loads in the vicinity of
the spent fuel pool and concluded "there is reasonable
assurance that the health and safety of the public will not
be endangered."

Staff Ex. 1.

This confirmed the results

of a previous Safety Evaluation issued by the Staff on
June 6, 1976 approving the Dresden overhead crane system
and spent fuel cask handling technical specifications
in connection with Edison's transfer of spent fuel to the
G.E. Morris facility.

Pickens, prepared testimony at p. 25,

following Tr. 94.
Despite all these previous NRC reviews and approvals
of heavy load handling systems and controls at Dresden,
Applicant has recently been requested to review the subject
one more time.

On December 22, 1980 the NRC concluded its

generic study of this unresolved safety issue and achieved
"technical resolution" of this by sending a letter to all
licensees requiring them to review their handling of heavy
loads against the final acceptance criteria in NUREG-0612.
(The NRC Staff has already sent a: copy of this letter and
NUREG-0612 to the Board.)

The NRC Staff calls for certain

interim action to be taken by May 15, 1981, and certain
information to be submitted within six to nine months (that
is, by May 22, 1981 and August 22, 1981).
to comply with these schedules.
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Applicant intends

Based on our preliminary review of these new Staff
documents, and on the facr that the NRC Staff has already
approved the existing controls for handling heavy loads at
Dresden, I do not anticipate that the detailed review called
for in NUREG-0612 will result in any major deficiencies.

If

major deficiencies are discovered as a result of this review,
they will be resolved as soon as possible in accordance with
the NRC Staff request in the December 22, 1980 letter.
Thus, while control of heavy loads may be relevant
to this proceeding, I believe the issue has already been
adequately addressed in this proceeding.

The new Staff

guidance does not call into question the previous testimony,
nor does it give rise to any new health and safety concerns.
15.

Seismic Design Criteria - Short Term Program.
In connection with the proposed spent fuel pool

modifications the proposed racks and the pool structures
were evaluated for seismic loads.

A summary of this analysis

is presented in the Licensing Report (Conunonwealth Edison
Exhibits 1 (Rev. 4) and 2 (Rev. 5}} in Sections 3.4 and 3.5.
While Applicant's analysis and the NRC Staff's review followed
a current NRC Staff acceptance criteria, a fundamental input·
to both analysis and review was the seismic design response
spectrum approved by the NRC for Dresden Units 2 and 3 at
the operating license stage.

This fundamental input for the

plant as a whole was not redone in connection with the
proposed modification.

Therefore, the unresolved safety
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iss~e

entitled "seismic design criteria,'' which among other

things involves checking to see to wnat extent old plants
meet current seismic design criteria, is relevant to the
proposed modification.
A re-evaluation of the seismic design of Dresden
Unit 2, which is substantially identical to Dresden Unit 3,
was performed by a Senior Seismic Review Team made up of
,

recognized seismic design experts as part of the Systematic
Evaluation Program.

This re-evaluation was published April

1980 as NUREG/CR-0891 (Attachment B) .

The Senior Seismic

Review Team did not specifically analyze the spent fuel
pools.

However, based on a selective review, they reached

the general conclusion that the structures and structural
elements at Dresden are adequate to resist a Safe Shutdown
Earthquake ("SSE'') with a zero period peak horizontal ground
acceleration of

0.2g.~/

The Senior Seismic Review Team suggested, based
on a preliminary review, that the actual seismic hazard at
the Dresden site could be slightly less than 0.2g, so that
safety margins are agreater than shown in their report.

!/

Appendix B, Chapter 2, p. 10. This conclusion was
subject to confirmation of certain structural properties
of the reactor building-turbine building interface.
Applicant has submitted reports to the NRC Staff
providing the requested confirmation, however, the
NRC Staff has not completed its review of this information. Recent discussions with the NRC Staff indicate
that following submittal of some additional information,
this issue is expected to be resolved.
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(Attachment B, page 6). This was confirmed subsequently on
August 4, 1980, when the NRC informed Applicant that the
appropriate site specific response spectra for Dresden would
have a peak acceleration of about 0.15g.
The Senior Seismic Review Team reached similarly
optimistic conclusions concerning the seismic resistance of
Dresden Unit 2 piping and mechanical and electrical equipment, subject to specified further reviews by Applicant.
See Appendix B, Chapter 2.

However these issues have no

potential health and safety implications for this modification because no piping failure can drain the pools.

At

most a failure in piping, mechanical or electrical equipment
could lead to temporary loss of the spent fuel pool cooling
and clean-up systems, which are not seismically qualified.
However, as stated below with respect to Station Blackout,
Applicant would have more than adequate time to fix the spent
fuel pool cooling systems, or to add makeup water before the
water in the pools boiled away uncovering the stored fuel.
Based on the above, I do not believe that the
re-examination by the Staff of the original Dresden Units 2
and 3 seismic design criteria leads to any health and safety
implications for this proceeding.
16.

Pipe Cracks in Boiling Water Reactors.
This issue concerns cracking in the heat affected

zones of welds in reactor primary system piping.

This type

of corrosion cracking has been associated with elevated
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temperatures in BWR, non-borated water systems.

The spent

fuel pool cooling system is not exposed to such temperatures.
Therefore, this issue is not relevant to the spent fuel p0ol
or the spent fuel pool cooling and clean up system and has
no potential health and safety implication for this modification.
17.

Containment Emergency Sump Reliability.
This issue concerns collection of reactor coolant

following a postulated LOCA.

This issue, therefore, is not

relevant to the proposed spent fuel pool modification.
18.

Station Blackout.
Station Blackout assumes complete loss of AC electric

power (offsite power and all diesel generators) for safety
systems.

Since the proposed modification does not alter the

existing electrical or fuel pool cooling systems, this issue
is not relevant.

However, the health and safety implications

of Station Blackout for spent fuel pools is discussed below.
The most severe effect of Station Blackout on the
fuel pool system would be loss of cooling and make-up

capa~

bility to the pool immediately following a full core discharge.

Under these conditions, the pool water would heat

up to 212°F in about 9.6 hours (Licensing Report, Commonwealth Edison Exhibits 1 (Rev. 4) and 2 (Rev. 5) in
Section 3.6.1).

If cooling were not restored, the water

would continue to boil off at a rate of approximately
0.3 ft. per hour.

At this rate (not taking credit for the
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decrease in heat generation rate as the stored spent fuel
cools), the fuel would begin to uncover in approximately
sixty-six hours (2.75 days) after boiling
of course no water is added.

commences~

assuming

This evaluation also conserva-

tively assumes that the fuel pool has been isolated from the
reactor cavity, which would provide a very large additional
volume of water, if connected.
If total station blackout were to occur three
days constitutes more than sufficient time to.provide a
supply of makeup water to the spent fuel pools.

For example,

the fire water system, which is supplied by its own dieseldriven pumps and is independent of the electrical systems of
the plant, could be used to add water to the pools.

In

addition, since it takes over three days to even begin to
uncover the fuel, sufficient time is available to restore AC
electrical power to the normal makeup and cooling systems.
Based on the extremely low probability of a total
station blackout and the amount

o~

time available to take

corrective action, I do not believe this issue has a significant impact _on health and safety concerning fuel pools.
19.

Shutdown Decay Heat Removal Requirements.
This issue primarily concerns the ability to remove

decay heat from the reactor primary system of PWR's through
steam generators.

Dresden Units 2 and 3 are BWR's and have

no steam generators.

However, according to NUREG-0606 the
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Staff also intends to investigate the reliability of BWR
decay heat removal capacity.

This topic is not relevant to

the spent fuel pool modifications because although one of
three redundant Shutdown Cooling System loops can be connected
with pipe spools to spent fuel pools, a simple valving
operation can direct its full capability back to cooling the
reactor, if necessary.

Therefore, modification to the spent

fuel pools cannot interfere with removing decay heat from
the reactor.
20.

Seismic Qualification of Equipment in Operating
Plants.
This issue concerns mechanical and electrical

equipment required to bring operating reactors to a safe
shutdown condition following an earthquake.

The spent fuel

pool systems are not required for this purpose.

The adequacy

of the spent fuel pool structures to withstand seismic
events has already been addressed in this testimony.

No

changes to spent fuel pool-related equipment are involved in
this application.

Therefore this issue has no relevance to

this spent fuel pool modification.
21.

Safety Implication of Control Systems.
This issue relates to the possibility of accidents

or transients being made more severe as a result of control
system failures or malfunctions which may or may not have
been caused by the accident or transient.
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The only controls

relevant to spent fuel storage are those for the spent fuel
pool cooling and clean-up systems.
can result in draining the.pool.

No control malfunction
Therefore, the worst con-

sequence would be a short-term loss of the spent fuel pool
cooling systems.

As stated with respect to Station Blackout,

there is adequqte time to correct any control error or add
makeup water to the pools.

Finally, the proposed modification

does not involve any change to any control systems.

This

item therefore has no relevance for this modification.
22.

Hydrogen Control Measures and Effects of Hydrogen
Burns on Safety Equipment ..
Postulated reactor accidents involving degraded

or melted cores can result in generation and release to the
containment of large amounts of hydrogen.

The spent fuel

pools are located outside the BWR containments and there is
no path from the containment to the spent fuel pool area,
unless one postulates containment failure.

In particular,

the reactor vessel head vent terminates in the containment
and does not lead to the spent fuel pool area.

Therefore,

this issue is not relevant to this proceeding.
23.

Determination of Safety Relief Valve (SRV) Pool
Dynamic Loads and Temperature Limits for BWR
Containments.
This issue relates to BWR suppression pool con-

tainments.

Dresden Units 2 and 3 have BWR Mark I pressure

suppression containments.

The Mark I suppression pools are
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located approximately 100 feet below the spent fuel pools in
the reactor building basement.

They are not physically or

functionally related to the spent fuel pools.

Therefore this

issue is not relevant to the proposed spent fuel pool modification.
II.

Intervenor's Suggested Issues
Intervenor has provided Applicant and the NRC

Staff with the following list of generic issues which it
believes comes within the terms of Board Question 2.

Those

items marked with an asterisk are Unresolved Safety Issues
which have been addressed above.

I do not believe the other

items listed are "generic unresolved safety issues" as the
Board used that term, but I will, nonetheless, address
their relvance to this proceeding any any health and safety
implication they have.
A.
*l.

±_/

Generic Technical Issues Selected By Intervenor~/
Task A-17, systems interaction in nuclear power
plants.

Intervenor states this selection of "Generic Technical
Issues" was based on its review of the following
documents:
U.S. Nuclear Regulatory Commission, "NRC Program
for the Resolution of Generic Issues Related to
Nuclear Power Plants," NUREG-0410 (January 1978);
U.S. Nuclear Regulatory Commission, "Generic
Task Problem Descritpion," NUREG-0471
(June 1978); U.S. Nuclear Regulatory Commission,
"Identification of Unresolved Safety Issues
Relating to Nuclear Power Plants," NUREG-0510
(January 1979); U.S. Nuclear Regulatory Commission,
"Task Action Plans for Unresolved Safety Issues
Related to Nuclear Power Plants," NUREG-0649
(February 1980); U.S. NRC letter, Dircks to Chilk,
dated December 25, 1980 entitled "SECY-80-325,
Special Report to Congress Identifying Unresolved
Safety Issues."
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*2.
3.

Task A-28, increase in spent fuel pool storage
capacity.

4.

Task A-29, design features to control sabotage.

5.

Task A-30, DC power supplies.

6.

Task A-34, instruments for monitoring radiation
and process variables during accident~.

*7.

Task A-36, control of heavy loads near spent
fuel.

*8.

Task A-40, seismic design criteria.

*9.

Task A-42, pipe cracks in boiling

wate~

reactors.

*10.

Task A-44, station blackout.

*11.

Task A-46, seismic qualification of equipment
in operating plants.

*12.

Task A-47, safety implication of control systems.

*13.

Task A-48, hydrogen control measures and effects
of hydrogen burns on safety equipment.

14.
. 15.

l.I

Task A-24, qualification of Class lE safety-related
equipment.

Task B-34, occupational radiation exposure
reduction.
Task B-67, effluent and process monitoring instrumentation.

B.

TMI Generic Issues Selected By Intervenorl/

1.

Item I.D.l, control-room design reviews.

2.

Item III.D.3.4, control-room habitability.

3 •,

Item II.B.l, reactor-coolant-system vent.

Intervenor informs us ·that its selection of these
"TMI Generic Issues" was based on its review of:
U.S. NRC, "NRC Action Plan Developed as a Result
of the TMI-2 Accident," NUREG-0660, Vol. 1 and
Vol. 2 (May, 1980) ; U.S. NRC, "Certification of
TMI Action Plan Requirements," NUREG-0737
(November, 1980).
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4.

Item II.B.2, plant shielding.

5.

It~m

*6.

Item II.B.7, analysis of hydrogen control.

7.

Item II.E.4.4, containment design-purging.

8.

Item II.F.l, additional accident-monitoring
instrumentation.

*9.

Item II.C.3, systems interaction.

10.

Item II.F.5, classification of instrumentation,
control, and electrical equipment.

11.

Item I.F.l, expand quality assurance list.

C.

ACRS Generic Issues Suggested by Intervenor!/

1.

Item 58, non-random multiple failures.

2.

Item 65, periodic review of all power reactors.

*3.

Item 68, stress corrosion cracking in BWR piping.

4.

Item 70, design features to control sabotage.

5.

Item 77, soil-structure interaction.

6.

New Item 1, DC power supply reliability.

7.

New Item 2, single failure criterion.

*8.

!/

II.B.3, post-accident sampling.

New Item 3, control system reliability.

Intervenor informs us that its selection of "ACRS
Generic Items" was based on its review of the then
ACRS Chairman Carbon's letter to the then NRC Chairman
Hendrie on March 21, 1979; and ACRS Chairman Plesset's
letter to NRC Chairman Ahearne on August 12, 1980.
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TASK A-28

Increase in Spent Fuel Storage Capacity.

This task is the essentially administrative chore
of documenting acceptance criteria used by the Staff in
reviewing spent fuel pool modifications.

The Staff do not

consider it an unresolved safety issue.
I am informed that the Staff used the most current
acceptance criteria in reviewing this proposed modification.
Therefore, the existence of this ongoing administrative task
by the Staff does not present any health and safety implications.
TASK-A-29
ACRS Item 70

Design Features to Control Sabotage

The spent fuel pools are located within a Vital
Area at Dresden Station and therefore subject to the most
stringent security requirements in the NRC regulations.

The

substitution of new spent fuel storage racks in the pools
and the subsequent storage of additional spent fuel do
not alter the security requirements in the regulations, nor
do they call for a change in plant design.

Therefore, this

issue is not relevant.
TASK A-30
D.C. Power Supplies
ACRS New Item 1
This issue involves the availability of DC power
supplies needed to bring reactors to safe shutdown, and
therefore it is not relevant to this proceeding.
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The only D.C. power supply to the sperit fuel pool
cooling and

clean~up

system is for the circuit breaker

control for the pumps.

The spent fuel pool modifications do

not require changes to the design of this system.

The worst

consequences of loss of D.C. power for the spent fuel pool
would be an inability to start or stop the spent fuel pool
cooling pumps.

Loss of D.C. power would not result in loss

of pool water make-up capability.

Therefore this item has

no potential health and safety implications for the spent
fuel pools.
TASK A-34

Instruments for Monitoring Radiation
And Process Variables During Accidents.

This issue relates to the implementation of Reg.
Guide 1. 97, Revision 1, "Instrumentation for Light-WaterCooled Nuclear Power Plants to

Asse~s

During and Following an Accident."

Plant Conditions

None of the instrumenta-

tion identified in this Reg. Guide pertains t·o spent fuel
pools and, therefore, the issue is not relevant.
TASK B-34

Occupatipnal Exposure Reduction.

This issue and the implementation of ALARA considerations at Dresden Station as it affects the. spent fuel
pool modification was adequately addressed in this hearing
by Ron Ragan, Don Adam, and George Myrick.
TASK B-67

Effluent and Process Instrumentation.

This issue involves monitoring of radioactivity in
gaseous and. liquid.effluent streams.
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There is no direct

effluent path from the spent fuel pools to the outside
environment.

Moreover, the additional spent fuel to be

stored as a result of this modification will not result in
any significant increase in radioactive effluents from the
plant, as previously testified to by Don Adam and Ron Ragan.
Therefore, effluent monitors do not need to be changed as a
result of this spent fuel pool modification and the topic is
not relevant.
TMI Generic Issues
ITEMS I. D. l
III.D.3.4

Control-Room Design Reviews
Control-Room Habitability

Applicant believes the Dresden reactor control
room is habitable following the most severe credible accident,
although the NRC Staff's review is not yet complete.

The

controls for the spent fuel pools and cooling systems are
not, however, located in the reactor control room.

The

controls are located in the Reactor Building and in the
Radwaste building.
Some .monitors and annunciators for the pools,
including water level alarms, are located in the reactor
control room.

One can monitor whether the spent fuel pool

cooling pumps are running from the Reactor Building or the
Radwaste Building, however, and add makeup water from either
location if required.

Adding new storage racks in the pools

will not require any changes to the control room.

Therefore,

control room habitability and design are not relevant to
this proceeding.
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ITEM II.B. l

Reactor Coolant System Vent

Dresden Units 2 and 3 have reactor coolant system
vents.

These vents terminate within containment and are not

located in the spent fuel pool area, which is outside containment.

This issue solely relates to the reactor primary

system and has no relevance to spent fuel pools.
ITEM II.B. 2

Plant Shielding

Applicant has performed a plant shielding study in
response to this NRC requirement (Attachment

C}.~/

Placing

the proposed storage racks in the Dresden pools and storing
additional amounts of spent fuel in the pools will not change
the reactor accident source terms required to be used in this
study.

Nor will the modification result in any need for in-

creased plant shielding.

Therefore, this issue is not

ectly relevant to the proposed modification..

dir~

Nevertheless,

the following discussion of the safety implications of the
plant shielding study may be useful to the Board.
Attachment C contains a series of floor maps for
Dresden Units 2 and 3 showing calculated radiation levels
for two different NRC-specified source terms ("line break"
and "non-line break··) and three different times (1 hour,
1 day, and 1 week}.

Among other things, the maps show that

radiation levels in the reactor control room and the Radwaste
Building are at acceptably low levels for both source terms
at all times considered.
~/

The Radwaste Building, where valves

This study has not been reviewed by the NRC Staff.
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controlling a source of spent fuel pool makeup water are
located, is the northernmost (top) building in, for example,
Figure 3D.

The location of the reactor control room is not

indicated in these maps.
corner of Figure 3D

(The room at the upper left-hand

adjacent to the Radwaste Building

marked "control room" is the Radwaste Control Room) .

Refer-

ring to Figure 4D, the reactor control room is at the very
right-hand side of the page.

It is on the Mezzanine Floor

at the eastern end of the Unit 2 turbine building, and the
radiation level shown in Figure 4D for one hour for the NonLine Break Case for the reactor control room is 0.015-0.lR/hr.
As Ron Ragan has previously testified, one could
get from the reactor control room to the.Radwaste Building
even under accident conditions by going down the stairs
(which are not shown in Attachment C) from the reactor
control room, exiting the turbine building at ground level
and, keeping close to the walls, going counter-clockwise
around the Turbine Building and Radwaste Building to the
radwaste control room.

This is about a two-minute walk

under normal circumstances.

The walls of the Turbine Build-

ing and Radwaste Building would provide additional shielding
at ground level from the radioactive shine from the refueling
floor of the Reactor Building, although this shielding at
ground level north of the Turbine Building is not shown in
any of the figures in Attachment C.
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I think it is also important to note that the
Radwaste Building and control room are normally manned by
equipment attendants who operate, among other things the
controls for the spent fuel pool cooling systems and some
makeup water supplies.
ITEM II.B.3

Post-Accident Sampling.

The post-accident sampling requirements set forth
in NUREG-0737 pertain to sampling the reactor coolant and
containment atmosphere following a reactor accident.

They

are not applicable to the spent fuel pools, which are
located outside containment.

Therefore this \issue is not

relevant.
ITEM II.E.4.4

Containment Design-Purging.

This issue relates to reactor containments and not
to spent fuel pools, which are located outside containment.
Therefore, the issue is not relevant to this modification.
ITEM II.F.l

Additional Accident-Monitoring
Instrumentation.

The instrumentation discussed in NUREG 0737 relates to plant effluents and containment monitoring during
and following reactor accidents.
tion relates to spent fuel pools.

None of this instrumentaTherefore, the issue is

not relevant.
ITEM II.F.5.

Classification of Instrumentation,
Control and Electrical Equipment.

This item concerns preparation of a standard that
will provide a classification approach for determining the
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applicability of design criteria and design requirements for
nuclear power plant systems, based on the level of their importance to safety.

This modification does not effect the

instrumentation, control, or electrical equipment related to
the spent fuel pools.

In addition, the modifications have

been des.igned and reviewed in accordance with the most current
acceptance criteria.

Therefore, this item is not relevant

to this modification and has no potential health and safety
implications.
I

ITEM III. F. 1

Expand Quality Assurance List.

This modification has been treated as safetyrelated and, therefore, subject to quality assurance requirements.

For this reason, this issue is not

relevant~

Moreover, Quality Assurance has already been adequately addressed in previous testimony by Walt Shewski, Terry Pickens
and Ron Ragan.
ACRS Generic Items
ITEM 58

Non-Random Multiple Failures.

The spent fuel pool cooling systems are designed
with appropriate redundancy.

If, however, one hypothesized

through some unknown mechanism the occurence of non-random
multiple failures

(i.e., conunon-mode failures) one could

imagine this leading to an outage of the spent fuel pool
cooling systems.

However, as discussed in my description of

Station Blackout, there is adequate time to repair the spent
fuel pool cooling systems or add makeup water before the
water in the pools boils away, uncovering the stored spent
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fuel.

The proposed modification does not make non-random

multiple failures more likely.

Therefore, this issue is

not relevant to this proceeding.
ITEM 65

Periodic Reviews of All Power Reactors.

Dresden Unit 2 is undergoing a periodic review as
a result of the Systematic Evaluation

Prog~am

(SEP) .

Dresden Unit 3 is substantially identical to Dresden Unit 2.
The purpose of SEP is to examine older plants in
light of changing NRC requirements since the time they were
originally licensed.

The proposed spent fuel racks are

being reviewed in accordance with current NRC criteria.
Therefore, the periodic review is not relevant to this
proceeding.
ITEM 77

Soil Structure Interaction.

This issue is not relevant since the Dresden Units
are founded in rock.
NEW ITEM 2

Single Failure Criterion.

The Dresden spent fuel pools and related systems
do not meet the single failure criterion, in that certain single
passive failures of piping could defeat the operation of the
spent fuel pool cooling system for an individual pool.

They

are not required to meet the single failure criterion, but they
do have appropriate reliability in accordance with General
Design Criterion 61 of 10 CFR Part 50, Appendix A.

Installing

new spent fuel racks and storing additional quantities of
spent fuel do not have any relevance to whether, and to what
extent, the single failure criterion in the Commission's
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regulations should be modified.

-~-·-·
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Therefore this issue is

not relevant.

.
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Richard Goddard
Off ice of the General Counsel
USNRC
Washington, D.C.
20555
Dear Dick:
Here is the list that you requested:

A.

Generic Technical Issues Listing rnased on my
review of U.S. Nuclear Regulatory Commission,
"NRC Program for the Resolution of
· Issues
Related to Nuclear Power Plants,' NUREG-0410 V
(January 1978); U.S. Nuclear Regula o
·
"Generic Task Problem Description,"
REG-0471
(June 1978); U.S. Nuclear Regulatory Comm1
11
I den ti fi ca ti on of Unresolved Saf·u.¥-........u~......
lating to Nuclear Power Plants," UREG-0510
(January 1979); U.S. Nuclear Regula ory Commission,
"Task Action Plans for Unresolved ,S.afety ~es
·Related to Nuclear Power Plants," ~REG-0~
(February 198~);- U.S. NRC letter, Dircks to Chilk,
dated December 25, 1980 entitled "SECY-80-325,
Special Report to Congress Identifying Unresolved
Safety Issues.

:J

1.

Task A-17, systems interaction in nuclear
power plants. ·

2.

Task A-24, qualification of Class lE safetyrelated equipment.·

3.

Task A-28, increase in spent fuel pool storaBe
capacity.

4.

Task A-29, design features to control sabotage.

5.

Task A-30, DC power supplies.

6.

Task A-34 instruments for monitoring radiatton
and proce~s variables during accidents.

7.

Task A-36 ,--control of heavy loads near spent·
fue 1.

8.

Task A-40, seismic design criteria.

9.

Task A-42,.pipe cracks in boiling water reactors.
·---

~----------,1·

. · -······ .... ·......

~~-

10.

Task A-44, station blackout.

11.

Task A-46, seismic qualification of equipment
in operating plants.

12.

Task A-47, safety implication of control systems.

13.

Task A-48, hydrogen control measures and effects
of hydrogen burns on safety equipment.

14.

Task B-34, occupational radiation exposure
reduction.

15.

Task B-67, effluent and process monitoring instrumentation.

B.

TMI Generic Issues
!1ased on my review of U.S. NRC
NRC Action
o d as a Result of the TMI-2
Accident," NUREG-0660 vo1.·1 and·vol. 2 (May,·1980);
i on o f TM I Ac t.1 on P1an Re q ui re November, 1980)j

1.

I tern I.0.1, control-room design reviews.

2.

I tern III.D.3.4, control-room habitability.

3.

I tern II.B.l, reactor-coolant-system vent.

4.

Item II.8.2, plant shielding.

5.

I tern II .8.3, post-accident sampling.

6.

Item II.B.7, analysis of hydrogen control.

7.

Item

8.

Item I I. F.1, a ddi ti ona 1 acci dent-monitoring
·i n s t r ume n ta ti on •,

9.

Item II.C.3, systems interaa;ion.

II~E.4.4,

containment design-purging.

10.

Item II.F.5, classification of instrumentation,
control, and electrical equipment.

11.

Item II.F.l, expand quality assurance list.

. . . - .·

_,., ...

----- .. -----···

-~

·:

-~--- <:::..•·.···--~:-•-·

.. :-.<:-.: .. ,, ...:·· .•.-~-·-···7';

..;

......

·

ACRS Ger.eri c Items ~ased on my view of the then ACRS
Chairman Carbon's letter to the then NRC Chairman Hendrie
on March 21, 1979; and ACRS Chairman P~sset's letter to
NRC Chairman Ahearne on August 12, 198'l.J

C.

1.

Item 58, non-random multiple fail.ures.

2.

Item 65, periodic review of all power reactors.

3.

I t e m 6 8 , s t re s s co r r os i on c r a ck i n g ; n BWR p i p i n g .

4.

Item 70, design features to control sabotage.

5.

Item 77, soil-structure interaction.

6.

New Item 1, DC power supply reliability.

7.

New Item 2, single failure criterion.

8.

·New Item 3, control system reliability.

·
h
USis to you next week.
I will try and provide the bases for t ese
.

Sincerely,

RY

JO~URRAY

Assistan~ ~ttorney General
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Generic Task A-28 Increase in Spent Fuel

S~orage

Capacity

This task involves the development of consistent and formalized acceptance
criteria regarding the use of high density storage racks in existing spent
fuel storage pools.

Revisions of current guidelines are being developed

that incorporate insights gained in the

~ase-by-case

reviews of applications

for increased spent fuel storage pool capacity.

This task involves documenting and formalizing the acceptance criteria
currently being used for the review of applications for increased spent
fuel storage capacity.at nuclear power plants.

Therefore, it does not

involve an "Unresolved Safety Issue·."

Generic Task A-29 Design Features to Control Sabotage

The objective of this task·is to identify and evaluate possible plant
design variations which could improve the inherent sabotage resistance of
nuclear power plants.

Should this program identify promising design

a 1ternat i ves, appropriate changes in t'he NRC 1 s regulations wi 11 be developed
for future plants.

For current plants high assurance of protection against industrial sabotage·
is achieved by the physical security measures required by 10 CFR 73.55.

NUREG 0510
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Although Task A-29 may identify design concepts that could provide alternate or more effective means of protection against sabotage, the implemen-.
tation of such design improvements is not necessary to provide a high
level of protection of nuclear power plants.

This task, therefore, does

not involve an "Unresolved Safety Issue. 11

Generic Task A-30 Adequacy of Safety-Related DC Power Supplies

This generic task originated from a letter to the NRC's Advisory Committee
on Reactor Safeguards from one of its consultants that questioned the
reliability of DC power supplies at nuclear power stations.

The specific

concern expressed was as follows:

~nile

a nuclear power plant is operating, one of two redundant DC

power supply systems fails causing a reactor scram and subsequently
causing loss of all offsite power.

At this point, safe shutdown of

the plant requires that the residual heat from the decay of radioactivity be removed from the reactor.

Control of valve position and

(

pumps needed to remove residual heat after plant shutdcwn depends on
availability of the DC power supply.

If all remaining sources of

DC power were lost, continued cooling of the reactor core cannot be
assured.

NUREG 0510
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The NRC staff's view is that the simultaneous and independent failure
of redundant DC power supplies is so unlikely as to

b~

incredible

and that their failure from a common event is judged to be low enough
in 1ike1ihood that adequate protection of the public health presently
exists, but that additional technical studies to be provided as part
of this task should and will be performed to add confidence to this
- judgment.

This view stems from the following:

( l) the postulated

scenario is highly unlikely; (2) the period of vulnerability to the
above cited single failure of the redundant DC power supply is
limited, i.e., both the OC power supply failure initiating the
scenario, and the second failure of the remaining source of DC
power must occur within 30 seconds to defeat starting of the redundant diesel and acceptance of critical loads; and (3)
vulnerability is

mitig~ted

th~

degree of

substantially by the availability of

alternative measures for restoration of power or for removal of decay
heat and of sufficient time (at least an hour) for operator implementation of these alternative measures.

A more detailed discussion of the design of OC power'supply systems
l

and of the NRC staff's

~iew

on the postulated accident scenario

described above is provided in NUREG-035, "Technical Report on OC
Power Suppliers in Nuclear Power Plants."

NUREG 0510
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Accordingly, while this issue is important and warrants the quantitative assessment of reliabilities of DC power supplies that will be
provided by Task A-30, particularly with respect to common mode
failures, it does not involve an "Unresolved Safety Issue. 11

Generic Task A-32 Missile Effects

Currer.t regulatory requirements include protection of safety-related
structures,

~stems

and equipment from missiles that might result from a

tornado, failure of the main turbine or failure of equipment within the
plant during an accident.

Design criteria for the barriers used as protec-

tion from missiles are based on limited available experimental data and
analyses.

The purpose of this task is to reevaluate these

c~iteria

and

quantify the safety margin in the design of missile barriers.

The ttirrent criteria were conservatively established, recognizing the
limitations of the available data and a_nalyses, and provide substantial
safety margins.

This task is expected to confirm that the criteria are

conservative and may even result- in some

rel~xation

of requirements.

Therefore, this task does not involve an ''Unresolved Safety !ssue. 11

Generic Task A-33 NEPA Review of Accident Risks

In 1971, the AEC determined that_, consistent with NEPA, the environment.al
assessments of. requests for construction permits and operating licenses
NUREG 0510
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should include consideration of the possible impacts from accidents.

An

Annex to 10 CFR 50 Appendix D was proposed which provided guidance to
applicants in this regard.

The purpose of this Task is to conduct limited

additional analyses and prepare a summary survey document which could be
used as a standard reference regarding accident risks in the context of
the staff 1 s environmental ~eviews.

This same document would serve as the

principal basis for a decision regarding finalizing the proposed Annex to
10 CFR 50 Appendix D.
.

.

This task is associated with evaluating accidents in the context of environmental reviews of nuclear power plants and accordingly, is not directly
relevant to plant safety.

Therefore, it does not involve an 11 Unresolved

Safety Issue. 11

Generic Task A-34 Instrumentation for Monitoring Radiation and Process
Variables During Accidents

The purpose of this task is to develop criteria and guidelines to be used
by applicants, licensees ·and staff reviewers to support implementation of
Regulatory Guide 1.97, Revision 1, ''Instrumentation for Light-Water-Cooled
Nuclear Power Plants to Assess Plant Conditions During and Following an
Accident."

NUREG 0510
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Such criteria and guidelines will provide sp£cific guidance on functional
and operational capabilities required of the various classes of instruments.
Where such guidance can not be provided, the rationale to be used to
derive requirements for specific situations will be provided.

This task is intended to increase the efficiency and consistency of the
licensing process by developing implementation and review criteria for
implementing the regulatory positions of a Regulatory Guide that is already
in effect.

Although there are some philosophical and technical issues

that must be resolved concerning implementation of the Regulatory Guide,
the safety issue involved (i.e., instrumentation to follow the course of
an accident) has been resolved by issuance of the Regulatory Guide.
Therefore, this task does not involve an "Unresolved Safety Issue. 11

Generic Task A-35 Adequacy of Offsite Power

The NRC requires that electric power for safety systems be _comprised of
two redundant and independent divisions, each capable of providing the
necessary plant protection functions during all normal operating conditions
and following various design basis accidents:

Each division includes an

offsite AC power connection (the preferred power source), a standby
emergency diesel generator AC power supply (capable of powering essential
safety systems should the off site source be lost), and OC

po~er

NUREG 0510
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staff's view is that this generic task does not involve an ''Unresolved
Safety Issue. 11

Generic Task B-34 Occupational Radiation Exposure Reduction

This task involves the development of additional criteria and guidelines
to provide an improved basis for the staff to review reactor plant
and operations to

suppo~t

de~igns

full implementation of the NRC': regulatory

requirement that radiation exposures should be maintained as low as is
reasonably achievable.

The preliminary risk-based evaluation discussed on page f3 points out that
occupational radiation exposures at operating nuclear facilities are
averaging

roug~ly

400 man-rem per reactor year and have generally been

increasing with time.

Further, the expected value for the-annual accident

exposure associated with plants analyzed in the Reactor Safety Study
(WASH-1400) is predicted to be approximately 250 man-rem per reactor year.
Although it

wa~

recognized in the study that a meaningful comparison of

the occupational exposure risks with those associated with accidents is
difficult, the study concluded that reduction of occupational exposures
can be very important to reducing the overall radiologically-associated
risks associated with the nuclear reactor industry.

On this basis, this

task was categorized as potentially risk significant in the preliminary
evaluation.

The preliminary evaluation did not indicate what, if any,

NUREG 0510
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reduction in occupational exposures could be achieved by completing this
particular generic task.

This assessment of the significance of occupational exposures in the
preliminary risk-based evaluation is consistent with the NRC staff's view
of the importance of occupational radiation exposure reduction, as

evi~enced

by the requirement to maintain such exposures as low as is reasonably
achievable.

In this regard, general guidance is now available to the

industry in Regulatory Guide 8.8,

11

Information Relevant to Ensuring That

Occupational Radiation Exposures at Nuclear Power Station Will Be As Low
As Is Reasonably Achievable. 11

This guidance has been utilized by the

staff in performing licensing reviews for a number of years.

Task B-34

will draw from that experience and, with the aid of supplementary studies,
will develop additional criteria regarding techniques and methods to
maintain occupational

radiati~n

exposure as low as is reasonably

achie~able.

Although the preliminary risk-based evaluation was correct in that occupational radiation exposures are important, current NRC requirements and
staff review procedures assure that they will be maintained as low as
reasonably achievable.
designers and operators,

This task may provide some improved guidance to
However, substantial improvements over current

guidance are not anticipated.
an

11

On this basis, this task does not involve

Unresolved Safety Issue. 11

NUREG 0510

-.44 -

Another aspect of Task B-34 is an

att~mpt

to develop criteria for making

deciiions regarding trade-offi between decreased occupational exposures
and increased potential exposure to the public resulting from accidents.
Such trade-offs are considered in determining whether or not to waive inspection requirements for safety-related components in plant locations where
significant radiation exposures could occur.

The accomplishment of this

task may result in improved decision making criteria for evaluating these
trade-offs, however, this aspect of the task was judged not to involve an
"Unresolved Safety Issue. 11

Generic Task B-55 Improved Reliability of Target-Rock Safety-Relief
Valves

The purpose of this task is to monitor current
and Target-Rock (valve manufacturer)

.~alve

Gen~ral

Electric Company

programs related to improving·

the reliability of Target-Rock safety-relief valves and to develop generic
technical positions for use in the review of individual plants.

The preliminary risk-based evaluation indicated that this task was combined
with a number of others ·that relate to potentially

~amaging

loads in

boiling water reactor pressure suppression containments (A-6, A-7, A-8 and
A-39) and, from the risk-based perspective, all were categorized as risk
significant.
that address

Tasks A-6, A-7, A-8 and A-39 all have been included as tasks
11

Unresolved Safety Issues" (see Appendix A) .. The effects of

NQREG 0510

Task No.

Title

B-67

Effluent and Process Monitoring Instrumentation

App 1i cabil i ty

Lead Division

LWRs

DSE

Problem Description
Monitoring of radioactivity in gaseous and liquid effluent streams from
nuclear power plants is required for several purposes:

(a) assessment

of the adequacy of process and waste treatment systems, (b) the control
of releases of radioactivity to the environment so that they do not
exceed the limits of 10 CFR 20 and 10 CFR 50, Appendix I, and (c) the
evaluation of environmental impact.

This task involves improving current

guidance to applicants and reviewers in the areas of radiation monitoring
for process and effluent systems and reviewing the effluent monitoring
systems for selected operating BWRs and PWRs to determine their
effectiveness in meeting the effluent release limits of 10 CFR Parts 20
arid 50.

B-89
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CONTROL-ROOM DESIGN REVIEWS

osition
n accordance with Task Action Plan I.D.l, Control Room Design Reviews
NUREG-0660), all licensees and applicants for operating licenses will be
equired to conduct a detailed control-room design review to identify and
-0rrect design deficiencies. This detailed control-room design review is
•xpected to take about a year. Therefore, the Office of "Nuclear Reactor
•egulation (NRR) requires that those applicants for operating licenses who are
lnable to complete this review prior to issuance of a license make preliminary
.ssessments of their control rooms to identify significant human factors and
nstrumentation problems and establish a schedule approved by NRC for correcting
Jeficiencies. These applicants will be required to complete the more detailed
:ontrol room reviews on the same schedule as licensees with operating plants.
ihanges to Previous Requirements and Guidance
here are no changes to the

p~evious

requirements.

·1 ari f i cation
JRR is pre~ently developing human engineering guidelines to assist each licensee
,nd applicant in performing detailed control-room review. A draft of the
1uidelines has been published for public comment as NUREG/CR-1580, "Human
·ngineering Guide to Control Room Evaluation." The due date for comments on
.his draft document was September 29, 1980. NRR will issue the final version
,f the guidelines as NUREG-0700, by February 1981, after receiving, reviewing,
.nd incorporating substantive public comments from operating reactor licensees,
.pplicants for operating licenses, human factors engineering experts, and ·
•ther interested parties~ NRR will issue evaluation criteria, by July 1981,
~hich will be used to judge the acceptability of the detailed reviews perormed and the design modifications implemented.
~pplicants for operating licenses who will be unable to complet~ the detailed

ontrol-room design· review prior to issuance of a license are required to
erform a preliminary control-room design assessment to identify significant
1uman factors problems. Applicants will find it of value to refer to the
!raft document NUREG/CR-1580, "Human. Engineering Guide to Control Room Evalua.ion,11 in performing the preliminary assessment. NRR will evaluate the applicants'
·reliminary assessments including the performance by NRR of onsite review/audit.
·
"he NRR onsite review/audit will be -0n a schedule consistent with licensing
~eds and will ~mphasize the following aspects of th~ control room:
1)

The adequacy of information presented to the operator to reflect plant
status for normal operation, anticipated operational occurrences, and
accident conditions;

.;2) · The groupings of di sp 1ays and the 1ayout of pane 1s;
3)

Improvements in the safety monitoring and human factors enhancement of
controls and control displays;

I.D.1-1
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(4)

The communications from the control room to points outside the control
room, such as the onsite technical support center, remote shutdown panel,
offsite telephone lines, and to other areas within the plant for normal
and emergency operation.

(5)

The use of direct rather than derived signals for the presentation of
process and safety information to the operator;

(6)

The operability of the plant from the control room with multiple failures
of nonsafety-grade and nonseismic systems;

(7)

The adequacy of operating procedures and operator training with respect
to limitations of instrumentation displays in the control room;

(8)

The categorization of alarms, with unique definition of safety alarms.

(9)

The physical location of the shift supervisor's office either adjacent to
or within the control-room complex.

Prior to the onsite review/audit, NRR will require a copy of the applicant's
preliminary assessment and additional information which will be used in formulating the details -0f the onsite review/audit.
Applicability
This requirement applies to all operating reactors and operating license
applicants.
Implementation
(1)

Operating reactors and applicants for OLs:
Complete review, using NRC guidelines (NUREG-0700) issued in 1981, on a
schedule that' will be determined upon issuance of the guidelines.

(2)

Applicants for Ols whose schedules do not permit a full review prior to
licensing: Preliminary review complete and approved by NRC prior to
issuance of the operatfng license:

Type of Review
Type of review for operating reactors will be determined upon issuance of
the guidance. A preimplementation review will be perfornrt!d for operating
license applicants.
Documentation Required
Operating Reactors--To be determined upon issuance of the guidance.
Applicants for OLs with impacted schedules should report on results of
preliminary review prior to licensing.
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Technical Specification Changes Required
Changes to technical specifications will not be required unless there are
modifications to the control room.
References
NUREG-0660, Item 1.0.1
NUREG/CR-1580 (Draft)
NUREG-0700
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III.D.3.4

CONTROL-ROOM HABITABILlTY REQUIREMENTS

Position
In accordance with Task Action Plan item 111.D.3.4 and control room habitability,
licensees shall assure that control room operators will be adequately protected
against the effects of accidental release of toxic and radioactive gases and
that the nuclear ~ower plant can be safely operated or shut down under design
basis accident conditions (Criterion 19; "Control Room," of Appendix A, "General
Design Criteria for Nuclear Power Plants," to 10 CFR Part 50).
Changes to Previous Requirements and Guidance
There are no changes to the previous requirements.
Clarification
(1)

All licensees must make a submittal to the NRC regardless of whether or
not they met the criteria of the referenced Standard Review Plans (SRP)
sections. The new clarification specifies that licensees that meet the
criteria of the SRPs should provide the basis for their conclusion that
SRP 6.4 requirements are met. Licensees may establish this basis by
referencing past submittals to the NRC and/or providing new or additional
information to stipplement past submittals.

(2)

All licensees with control rooms that meet the criteria of the following
sections of the Standard Review Plan:
2.2.1-2.2.2
2.2.3
6.4

Identjfication of Potential Hazards in Site Vicinity
Evaluation of Potential Accidents;
Habitability Systems

shall report their findings regarding the specific SRP sections as explained
below. The following documents should be used for guidance:
(a)

Regulatory Guide 1.78, "Assumptions for Evaluating the Habitability
of Regulatory Power Plant Control Room During a Postulated Hazardous
Chemical Release";

(b)

Regulatory Guide 1.95, "Protection of .Nuclear Power Plant Control
Room Operators Against an Accident Chlorine Release"; and,

(c)

K. G. Murphy and K. M. Campe, "Nuclear Power Plant Control Rooin
Ventilation System Design for Meeting General Design Criterion 19, 11
13th AEC Air Cleaning Conference, August 1974.

Licensees shall submit the results of their findings as well as the basis
for those findings by January 1, 1981. In providing the basis for the
habitability finding, licensees may reference their past s.ubmittals .
. Licensees should, however, ensure that these submittals ref.lect the
current facility design and that the information requested in Attachment 1
is provided .. ____ _

III. 0. 3. 4-1
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(3)

All licensees with control rooms that do not meet the criteria of the
above-listed references, Standard Review Plans, Regulatory Guides, and
other references.

These licensees shall perform the necessary
modifications.

eval~ations

and identify appropriate

Each licensee submittal shall include the results of the analyses of control
room concentrations from postulated accidental release of toxic gases and
control room operator radiation exposures from airborne radioactive material
and direct radiation resulting from design-basis accidents. The toxic gas
accident analysis should be performed for all potential hazardous chemical
releases occurring either on the site or within 5 miles of the plant-site
boundary. Regulatory Guide 1.78 lists the chemicals most commonly encountered
in the evaluation of control room habitability but is not all inclusive.
The design-basis-accident (OBA) radiation source term should be for the loss-ofcoolant accident LOCA containment leakage and engineered safety feature (ESF)
leakage contribution outside containment as described in Appendix A and B of
Standard Review Plan Chapter 15.6.5. In addition, boiling-water reactor (BWR)
facility evaluations should add any leakage from the main steam isolation
valves (MSIV) (i. e., valve-stem leakage, valve seat leakage, main steam
isolation valve leakage control system release) to the containment leakage and
ESF leakag~ following a LOCA. This should not be construed as altering the
staff recommendations in Section D of Regulatory Guide 1.96 (Rev. 2) regarding
MSIV leakage-control systems. Other DBAs should be reviewed to determine
whether they might constitute a more-severe control-room hazard than the _LOCA.
In addition to the accident-analysis results, which should ~ither identify the
possible need for control-room modifications or provide assurance that the
habitability systems will operate under all postulated conditions to permit
the control-room operators to remain in the control room to take appropriate
actions required by General Design Criterion 19, the licensee should submit
sufficient information needed for an independent evaluation of the adequ~cy of
the habitability- systems. Attachment 1 lists the information that should be
provided along with the licensee'se·valuation.
Applicability
This requirement applies to all operating
applicants.

~eactors

and operating license

Implementation
Licensees shall submit their responses t9 this request on or before January 1,
1981. Applicants for operating licenses shall submit their responses prior to
issuance of a full-power license. Modifications needed for compliance with
the control-room habitability requirements specified in this letter should be
identified, and a schedule for completion of the modifications should be
provided. Implementation of such modifications should be st~rted without
awaiting the results of the staff review. Additional needed modifications, if
any, identified by the staff during its review will be specified to licensees
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Type of Review
A postimplementation review will be performed.
Documentation Required
By January 1, 1981 licensees shall provide the information described in
Attachment 1. Applicants for an operating license shall submit their responses
prior to full-power licensing.
Technical Specification Changes Required
Changes to technical specifications will be required.
References
NUREG-0660, Item III.D.3.4.
Letter from 0. G. Eisenhut, NRC, to All Operating Reactor Licensees, dated
May 7, 1980.
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III.0.3.4,

ATTACHMENT l, INFORMAllON REQUIRED FOR CONTROL-ROOM
HABITABILITY EVALUATIOI~

(1)

Control-room mode of operation, i.e., pressurization and filter
recirculation for radiological accident isolation or chlorine release

(2)

Control-room characteristics
(a)

air volume control room

(b)

control-room emergency zone (control room, critical files, kitchen,
washroom, computer room, etc.)

(c)

control-room ventilation system schematic with normal and emergency
air-flow rates

(d)

infiltration. leakage rate

(e)

high efficiency.particulate air (HEPA) filter and charcoal adsorber
efficiencies

(f)

closest distance between containment and air intake

(g)

layout of control room, air intakes, containment building, and
chlorine, or other.chemical 'storage facility with dimensions

(h)

control-room shielding including radiation streaming from
penetrations, doors, ducts, stairways, etc.

(i)

automatic isolation capability-damper closing time, damper leakage
and area

(j)

chlorine detectors or toxic gas (local or remote)

(k)

self-contained breathing apparatus availability (number)

(1)

bottled air supply (hours supply)

(m)

emergency food and potable water supply (how many days and how many
people)

(n)

control-room personnel capacity (normal. and em.ergency)

(o)

potassium iodide drug supply

(3)' Onsite storage of chlorine and other hazardous chemicals
(a)

total amount and size of container

(b)

closest distance from control-room air intake

III.0.3.4-4
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(4)

(5)

Offsite manufacturing, storage, or transportation facilities of hazardous
chemicals
(a)

identify facilities within a 5-mile radius;

(b)

distance from control room

(c)

quantity of hazardous chemicals in one container

(d)

frequency of hazardous chemical transportation traffic (truck, rail,
and barge)

Technical specifications (refer to standard technical specifications)
(a)

chlorine detection system

(b)

control-room emergency filtration system including the capability to
maintain the control-room pressurization at 1/8-in. water gauge,
verification of isolation by test signals and damper closure times,
and filter testing requirements.

\
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11.B.l

REACTOR COOLANT SYSTEM VENTS

Position
Each applicant and licensee shall install reactor coolant system (RCS) and
reactor Vessel head high point vents remotely operated from the control room.
Although the purpose of the system is to vent noncondensible gases from the
RCS which may inhibit core cooling during natural circulation, the vents must
not lead to an unacceptable increase in the probability of a loss-of-coolant
accident (LOCA) or a challenge to containment integrity. Since these vents
form a part of the reactor coolant pressure boundary, the design of the events
shall conform to the requirements of Appendix A to 10 CFR Part 50, "General
Design Criteria.'' The vent system shall be designed with sufficient redundancy
that assures a low probability of inadvertent or irreversible actuation.
Each licensee shall provide the following information concerning the design
and operation of the high point vent system:*
(1)

Submit a description of the design, location, size, and power supply for
the vent system along with results of analyses for loss-of-coolant accidents
initiated by a break in the vent pipe. The results of the analyses·
should demonstrate compliance with the acceptance criteria of 10 CFR 50.46.

(2)

Submit procedures and supporting analysis for operator use of the vents
that also include the information available to the operator for initiating
or terminating vent usage.

Changes to Previous Requirements and Guidance
(1)

The probability of a valve failing to close, once opened, should be
minimized.

(2)

Establishes environmental qualification (Commission Order, May 23, 1980).

(3)

Establishes provisions for testing.

(4)

Delete requirements of September 27, 1979 letter from Vassallo to appli- .
cants stating that vents shall satisfy single-failure criteria of IEEE-279.
Vent systems are not required to have redundant paths. A degree of
redundancy should be provided by powering different vents from different
emergency buses.

(5)

Documentation date changed to July 1, 1981 and implementation date to
July 1, 1982.

Clarification does not change NRC concept of requirement, but provides more
detail on scope. The dates have been revised to provide time for procurement
and installation.
*It was the intent of the October 30, 1979 letter to delete the requirement
to meet the criteri~ of 10 CFR 50.44 and SRP 6.2.~ for beyond-design-basis
events. The analysis requirements of Position 2 in the September 13, 1979
letter are therefore unnecessary.
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Clarification
A.

Genera 1

(1)

The important safety function enhanced by this venting capability is core
cooling. For events beyond the present design basis, this venting capability
will .substantially increase the plant's ability to deal with large quantities
of noncondensible gas which could interfere with core cooling.

(2)

Procedures addressing the use of the reactor coolant system vents should
define the conditions under which the vents should be used as well as the
conditions under which the vents should not be used. The procedures
should be directed toward achieving a substantial increase in the plant
being able to maintain core cooling without loss of ~ontainment integrity
for events beyond the design basis. The use of vents for accidents
within the normal design basis must not result in a violation of the
requirements of 10 CFR 50.44 or 10 CFR 50.46.

(3)

The s1ze of the reactor coolant vents is not a critical issue. The
desired venting capability can be achieved with vents in a fairly broad
spectrum of sizes. The criteria for sizing a vent can be developed in
several ways. One approach, which may be considered, is to specify a
volume of noncondensible gas to be vented and in a specific venting time.
For containments particularly vulnerable to failure from large hydrogen
releases over a short period of time, the necessity and desirability for
cont~ined venting outside the containment must be considered (e.g., into
a decay gas collection and storage system).

(4)

Where practical, the reactor coolant system vents should be kept smaller
than the size corresponding to the definition of LOCA (10 CFR 50, Appendix
A). This will minimize the challenges to the emergency core cooling
system (ECCS) since the inadvertent opening of a vent smaller than the
LOCA definition would not require ECCS actuation, although it may result
in leakage beyond technical specification limits. On PWRs, the use of
new or existing lines whose smallest·o·rifice is larger than the LOCA
definition will require a valve in series with a vent valve that can be
closed from the control room to terminate the LOCA that would result if
an open vent valve could not be reclosed.

(5)

A positive indication of valve position should be provided in the control
room.

(6)

The reactor coolant vent system shall be operable from the control room.

(7)

Since the reactor coolant system vent will be part of the reactor coolant
system pressure boundary, all requirements for the reactor pressure
boundary must be met, and, in addition, sufficient redundancy should be
incorporated into the design to minimize the probability of an inadvertent
actuation of the system. Administrative procedures, may be a viable
option to meet the single-failure criterion.· For vents larger than the
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LOCA definition, an analysis is required to demonstrate compliance with
10 CFR 50.46.
(8)

The probability of a vent path failing to close, once opened, should be
minimized; this is a new requirement. Each vent m~st have its power
supplied from an emergency bus. A single failur~ within the power and
control aspects of the reactor coolant vent system should not prevent
isolation of the entire vent system when required. On BWRs, block valves
are not required in lines with safety valves that are used for venting.

(9)

Vent paths from the primary system to within containment should go to
those areas that provide good mixing with containment air.

(10) The reactor coolant vent system (i.e., vent valves, block valves, position
indication devices, cable terminations, and piping) shall be seismically
and environmentally qualified in accordance with IEEE 344-1975 as supple~
mented by Regulatory Guide 1.100, 1.92 and SEP 3.92, 3.43, and 3.10.
Environmental qualifications are in accordance with the May 23, 1980
Commission Order and Memorandum (CLI-80-21).
(11) Provisions to test for operability of the reactor coolant vent system
should be a part of the design. Testing should be performed in accordance
with subsection IWV of Section XI of the ASME Code for Category B valves.
(12) It is important that the displays and controls added to the control room
as a result of this requirement not increase the potential for operator
error. A human-factor analysis should be performed taking into consideration:
(a)

the use of this information by an operator during both normal and
abnormal plant conditions,,·

(b)

integration into emergency procedures,

(c)

integration into operator training, and

(d)

other alarms during emergency

~nd

need for prioritization of alarms.

B.

BWR Design Considerations

(1)

Since the BWR owners' group has suggested that the present BWR designs
have an· inherent capability to vent, a question relating to the capability
of existing systems arises. The ability of these systems to vent the RCS
of noncondensible gas generated during an accident must be demonstrated.
Because of differences among the head vent systems for BWRs, each licensee
6r applicant should address the specific design features of this plant·
and compare them with the generic venting capability proposed by the BWR
owners' group. In addition, the ability of these systems to meet the
same requirements as the PWR vent system must be documented. ·

(2)

In addition to RCS venting, each BWR licensee should address· the ability
to vent other systems, such as the isolation condenser which may be
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required to maintain adequate core cooling. If the production of a large
amount of noncondensible gas would cause the loss of function of such a
system, remote venting of that system is required. The qualifications of
such a venting system should be the same as that required for ?WR venting
systems.
C.

PWR Vent Design Considerations

(1)

Each PWR licensee should provide the capability to vent the reactor
vessel head. The reactor vessel head vent should be capable of venting
noncondensible gas from the reactor vessel hot legs (to the elevation of
the top of the outlet nozzle) and cold legs (through head jets and other
leakage paths).

(2)

Additional venting capability is required for those portions of each hot
leg that cannot be vented through the reactor vessel head vent or pressurizer. It is impractical to vent each of the many thousands of tubes
in a U-tube steam generator; however, the staff believes that a procedure
can be developed that assures sufficient liquid or steam can enter the
U-tube region so that decay heat can be effectively removed from the RCS.
Such operating procedures should incorporate this consideration.

(3)

Venting of the pressurizer is required to assure its availability for
system pressure and volume control. These are important considerations,
especially during natural circulation.

App 1i cab il ity
This requirement applies to all operating reactors and applicants for operating
license.
Implementation
Installation should take place by July 1, 1982. Until staff approval is
obtained, installation may proceed; but operatfog procedures should not be
implemented and valves should be placed in a condition so as to minimize the
potential for inadvertent actuation (e.g., remove power).
Type of Review
A preimplementation review will be performed prior to authorizing use of the
vent.
Documentation. Required
By July l, 1981, the licensee shall provide the following information.on the
reactor coolant vent system for staff review:
(1)

The information requested in items 1 and 2 under
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1

Positiori ~;

(2)

A discussion of the design with respect to conformance to the design
criteria discussed under "Clarification," including deviations, if any,
with adequate justification for such deviations; and,

(3)

Supporting information including logic diagrams, electrical schematics,
piping and instrumentation diagrams, test procedures, and technical
specifications.

Technical Specification Changes Required
Changes to.technical specifications will be required.·
References
NUREG-0660
Commission Orders, May 23, 1980 (CLI-80-21)
Letter from 0. G. Eisenhut, NRC, to All Operating Nuclear Power Plants, dated
September 13, 1979.
Letter from 0. B. Vassallo, NRC, to All Pending Operating License Applicants,
dated September 27, 1979.
Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
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II.B.2

DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL QUALIFICATION OF
EQUIPMENT FOR SPACES/SYSTEMS WHICH MAY BE USED IN POSTACCIDENT
OPERATIONS

Posit ion
With the assumption of a postaccident release of radioactivity equivalent to
that described in Regulatory Guides 1.3 and 1.4 (i.e., the equivalent of 50%
of the core radioiodine, 100% of the core noble gas inventory, and 1% of the
core solids are contained in the primary coolant), each licensee shall perform
a radiation and shielding-design review of the spaces around systems that may,
as a result of an accident, contain highly radioactive materials. The design
review should identify the location of vital areas and equipment, such as the
control room, radwaste control .stations, emergency power supplies, motor
control centers, and instrument areas, in which personnel o~cupancy may be
unduly limited or safety equipment may be unduly degraded by the radiation
fields during postaccident operations of these systems.
Each licensee shall provide for adequate access to vital areas and protection
.of safety equipment by design changes, increased permanent or temporary shielding,
or postaccident procedural controls. The design review shall determine which
types of corrective actions are needed for vital areas throughout the facility.
Changes to Previous Requirements and Guidance
This requirement was originally issued by letters to all operating nuclear
power plants, dated September 13 and October 30, 1979, and was incorporated
into NUREG-0660. Significant changes in requirements or guidance are:
(1)

Adds several areas to be evaluated for access to ensure that these areas
are not overlooked.

(2)

Specifies that the source term for recirculated depressurized coolant
need not be assumed to contain noble gas since this gas will be released
from the li~uid when it is depressurized.

(3)

Specifies that certain systems be considered as potential sources and
that leakage from systems outside of containment need not be considered
as potential sources.

(4)

Allows averaging over 30 days of the dose rate criteria for areas requiring
continuous occupancy and that.the control room and technical support
center should be considered areas requiring continuous occupancy. This
ensures that the dose rate criteria is applied correctly to these areas.

(5)

Specifies source terms to be used in conjunction with Commission Order
and Memorandum dated May 23, .1980 (CLI-80-21) on equipment qualification,
and specifies schedule in above order.
·

(6)

Because of difficulty in obtaining equipment (e.g., remote-operated
valves), the implementation date is moved to January 1, 1982, or the
first outage -0f suf~icient duration thereafter, but no later than July l,
1982.
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Clarification
The purpose of this item is to ensure that licensees examine their plants to
determine what actions can be taken over the short-term to reduce radiation
levels and increase the capability of operators to control and mitigate the
consequences of an accident. These actions should be taken pending conclusions
resulting in the long term degraded core rulemaking, which may result in a
need to consider additional sources.
Any area which will or may require occupancy to permit an operator to aid in
the mitigation of or recovery from an accident is designated as a vital area.
For the purposes of this evaluation, vital areas and equipment are not necessarily
the same vital areas or equipment defined in 10 CFR 73.2 for security purposes.
The security center is listed as an area to be considered as potentially
vital, since access to this area may be necessary to take action to give
access to other areas in the plant.
The control room, technical support center (TSC), sampling station and sample
analysis area must be included among those areas where access is considered
vital after an accident. (See Item III.A.1.2 for discussion of the TSC and
emergency operations facility.) The evaluation to determine the necessary
·vital areas should also include, but not be limited to, consideration of the
post-LOCA hydrogen control system, containment isolation reset control area,
manual ECCS alignment area (if any), motor control centers, instrument panels,
emergency power supplies, security center, and radwaste control panels. Dose·
rate determination~ need not be for these areas if they are determined not to
be vital.
·
As a minimum, necessary modifications must be sufficient to provide for vital
system ope~ation and for occupancy of the control room, TSC, sampling station,
and sample analysis area.
In order to assure that personnel can perform necessary postaccident operations
in the vital areas, the following guidance is to be used by licensees to
eva 1uate the adequacy of radj at ion protection to the operators:
(1)

Source Term

The minimum radioactive source term should be equivalent to the source terms
recommended in Regulatory Guides 1.3, 1.4, 1.7 and Standard Review Plan 15.6.5
with appropriate decay times based on plant design (i.e., you may assume the
radioactive decay that occurs before fission products can be transported to
various sy~tems).
(a)

Liquid-Containing Systems: 100% of the core equilibrium noble gas
inventory, 50% of the core equilibirum halogen inventory, and 1% of
all others are assumed to be mixed in the reactor coolant and liquids
recirculated by residual heat removal (RHR), high- pressure coolant
injection (HPCI), and low-pressure coolant injection (LPCI), or the
equivalent of these systems. In determining the source term for
recirculated, depressurized cooling water, you may assume that the
water contains no noble gases.
II.B.2.,.2
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(b)

(2)

Gas-Containing Systems: 100% Gf the core equilibrium noble gas
inventory and 25% of the core equilibrium halogen activity are
assumed to be mixed in the containment atmosphere. For vaporcontaining lines connected to the primary system (e.g., BWR steam
li~es), the concentration of radioactivity shall be determined
assuming the activity is contained in the vapor space in the primary
coolant system.

Systems Containing the Source

Systems assumed in your analysis to contain high levels of radioactivity in a
postaccident situation should include, but not be limited to, containment,
residual heat removal system, safety injection systems, chemical and volume
control system (CVCS), containment spray recirculation system, sample lines,
gaseous radwaste systems, and standby gas treatment systems (or equivalent of
these systems). If any of these systems or others that could contain high
levels of radioactivity were excluded, you should explain why such systems
were excluded. Radiation from leakage of systems located outside of containment need not be considered for this analysis. Leakage measurement and reduction
is treated under Item III.D.1.1, "Integrity of Systems Outside Containment
Likely To Contain Radioactive Material for PWRs and BWRs." Liquid waste
systems need not be included in this analysis. Modifications to liquid waste
systems will be considered after completion of Item III.D.1.4, "Radwaste
System Design Features To Aid in Accident Recovery and Decontamination. 11
(3)

Dose Rate Criteria

The design dose rate for personnel in a vital area should be such that the
guidelines of GDC 19 will not be exceeded during the course of the accident.
GDC 19 requires that adequate radiation protection be provided such that the
dose 'to personnel should not be in excess of 5 rem whole body, or its equivalent
to any part of the body for the duration of the accident. When determining ·
the dose to an operator, care must be taken to determine the necessary occupancy
times in a specific area. For example, areas requiring continuous occupancy
~ill require much lower dose rates"than areas ~here,minimal oc~upancy is
required. Therefore, allowable dose rates will be based upon expected occupancy,
as well as the radioactive source ~erms and shieldirig. · However, in order to
provide a general design objective, we are providing the following dose rate
criteria with alternatives to be documented on a case-by-case bases. The
recommended dose rates are average rates in the area. Local hot spots may
exceed the dose rate guidelines. These doses are design objectives and are
not to be used to limit access in the event of an accident.
(a)

Areas Requiring Continuous Occupancy: <15 mrem/hr (averaged over 30
days). Thes~ areas will require full-time occupancy during the
course of the accident. The control room and onsite technical
support center are areas where continuous occupancy will be required.
The dose rate for these areas is based on the control room occupancy
factors contained in SRP 6.4.

II. B. 2-3
3-62

(b)

14)

Areas Requiring Infrequent Acee ;: GDC 19. These areas may require
access on an irregular basis, not continuous occupancy. Shielding
should be provided to allow access at a frequency and duration
estimated by the licensee. The plant radiochemical/chemical analysis
laboratory, radwaste panel, motor control center, instrumentation
locations, and reactor coolant and containment gas sample stations
are examples of sites where occupancy may be needed often, but not
·
continuously.

Radiation Qualification of Safety-Related Equipment

:he review of safety-related equipment which may be unduly deg'raded by radiation
;uring postaccident operation of this equipment relates to equipment inside
nd outside of the primary containment: Radiation source terms calculated to
;etermine environmental qualification of safety-related equipment consider the
•ol lowing:
(a)

LOCA events which completely depressurize the primary system should
consider releases of the source term (100% noble gases, 50% iodines,
and 1% particulates) to the containment atmosphere.

(b)

LOCA events in which the primary system may not depressurize should
consider the source term (100% nob 1e gases,· 50% iodines, and 1%
particulate) to remain in the primary coolant. This method i~ used
to determine the qualification doses for equipment in close proximity
to recirculating fluid systems inside and outside of containment.
Non-LOCA events both inside and outside of containment should use
10% noble gases, 10% iodines, and 0% particulate as a source term.

lie following table summarizes these considerations:
iontainment

LOCA Source Term
(Noble Gas/Iodine/
Particulate)
%

utside

(100/50/1)
in RCS

_,side

Lar er of
100 50 1)
in containment .

Non-LOCA
High-Energy Line Break Source Term
(Noble Gas/Iodine/Particulate)
%
(10/10/0)
in RCS

(10/10/0)
in RCS

or
(100/50/1)
in RCS
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Applicability
This requirement applies to all operating reactors and applicants for an
operating lic~nse.
Implementation
(1)

For Vit.al Area Access

By January 1, 1982 modifications should be completed: For operating plants,
documentation should be completed by January 1, 1982. For OL applicants,
documentation of the evaluation should be completed at least four months
before the operating license is issued.
(2)

For Equipment Qualification

All safety-related electrical eq~ipment must be fully qualified by Juhe 30,
1982. Documentation in accordance with:
(a)

Operating React9rs and NTOL (operating license expected by February
1S81): submittal to be received no later than November 1, 1980.

(b)

Operating Licenses (operating license expected by June 30, 1982):
submittal no later than 4 months before issuance of operating license.
Operating licenses in accordance with review schedule.

Type of Review
A postimplementation review will be performed.
Documentation Required
For Vital Area Access--For operating license applicants provide a summary of
the shielding design review, a description of the results of this review, and
a description of the modifications made or to be made to implement the result
of the review. Include in your submittal:
(1) ·Specification of source terms used in the evaluation; including time
after shutdown that was assumed for source terms in systems;
(2)

Specification of systems assumed in your analysis to contain high levels
of radi6activity in a postaccident situation. If any of the systems
listed in "Clarification," item 2, were excluded, explain why such systems
are excluded from review;

(3)

Specification of areas where access is considered necessary for vital
system operation after an accident. If any of the areas listed in the
"Clarification" section above were not considered to be areas requiring
access after ah accident, explain why they were excluded;

II.B.2-5
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(4)

The projected doses to individurils for necessary occupancy times in vital
areas and a dose rate map for potentially occupied areas.

Documentation Required
For Operating Reactors--By January 1, 1981, have available for review the
final design details of the implementation of the above position and clarifications. If deviations to the above position or clarification are necessary,
provide detailed explaination and justification for the deviations by January l,
1981. .
.
For Equipment Qualification--Provide the information required by the Commission
Memorandum and Order on equipment qualification (CLI~80-21).
·Technical Specification Changes Required
Technical specifications will not be required.
References
NUREG-0578, Recommendation 2.1.6.b
NUREG-0660, Item II.B.2
Commission

Ord~r

and Memorandum, May 23, 1980

(CLI~S0-21)

Letter from D. G. Eisenhut, NRC, to All Operating Nuclear Power Plants, dated
September 13, 1979.
Letter from H: R. Denton, NRC, to All bperating Nuclear Power Plants, dated,
October 30, 1979.
Letter Yrom· D. G. Eisenhut, NRC, td All Power
April 25, 1980.

React~r'Licerisees,

dated

Letter from D. G. Eisenhut, NRC, to All Power Reactor Licensees, dated
May 7, 1980.

II. B. 2-6
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II.B.3

POSTACCIDENT SAMPLING CAPABILITY

Position
A design and operational review of the reactor coolant and containment atmosphere
sampling line systems shall be performed to determine the capability of personnel
to promptly obtain (less than 1 hour) a samp1e under accident conditions
without incurring a radiation exposure to any individual in excess of 3 and
18-3/4 rem to the whole body or extremities, respectively. Accident conditions
should assume a Regulatory Guide 1.3 or 1.4 release of fission products. If
the review indicates that personnel could not promptly and safely obtain the
samples, additional design features or shielding should be provided to meet
the criteria.
A design and operational review of the radiological spectrum analysis facilities
shall be performed to determine the capability to promptly quantify (in less
than 2 hours) certain radionuclides that are indicators of the degree of core
damage. Such radionuclides are noble gases (which indicate cladding failure),
iodines and cesiums (which indicate high fuel temperatures), and nonvolatile
isotopes (which indicate fuel melting). The initial reactor coolant spectrum
should correspond to a Regulatory Guide 1.3 or 1.4 release. The review should
also consider the effects of direct radiation from piping and components in
the auxiliary building and possible contamination and direct radiation from
airborne effluents. ·If the review indicates that the analyses required cannot
be performed in a prompt manner with existing equipment, then design modifications or equipment procurement shall be und~rtaken to meet the criteria.
In addition to the radiological analyses, certain chemical analyses are necessary
for monitoring reactor conditions. Procedure~ shall be provided to perform
boron and chloride chemical analyses assuming a highly radioactive initial
sample (Regulatory Guide 1.3 or 1.4 source term). Both analyses shall be
capable of being completed promptly (i.e., the boron sample analysis within an
hour and the chloride sample analysis within a shift).·
Changes to Previous Requirements and Guidance.
This requirement was originally issued to all operating plants by letters
dated September 13 and October 30, 1979. Significant changes in requirements
or guidance are:
(1)

Allows combined time of 3 hours or less for sampling and analysis.

(2)

Specifies that licensee may use online sampling and analysis to meet the
3-hour time requirement but must provide capability to remove grab samples
of reactor coolant and containment atmosphere for separate analysis.

(3)

Implementation date has been changed to January 1, 1982.

(4)

Provides design guidance for sampling and analytical capability.

Clarification
The following items are clarifications of requirements identified in NUREG-0578,
NUREG-0660, or the September 13 and October 30, 1979 clarification letters.
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II.B.3.1-1
·NUREG 0737.

(1)

The licensee shall have the capability to promptly obtain reactor coolant
samples and containment atmosphere samples. The combined time allotted
for sampling and analysis should be 3 hours or less from the time a
decision is made to take a sample.

(2)

The licensee··shall ~stablish an onsite radiological and chemical analysis
capability to provide, within the 3-hour time frame established above,
quantification of the following:
(a)

certain radionuclides in the reactor coolant and containment atmosphere
that may be indicators of the degree of core damage (e.g., noble
gases; iodines and cesiums, and nonvolatile isotopes);

(b)

hydrogen levels in the containment atmosphere;

(c)

dissolved gases (e.g., H2 ), chloride (time allotted for analysis
s~bject to discussion below), and.boron concentration of liquids.

(d)

Alternatively, have inline monitoring capabilities to perform all or
part of the above analyses.
.

.

(3)

Reactor coolant and coritainment atmosphere sampling during postaccident
conditions shall not require an isolated auxiliary system [e.g., the
letdown system, reactor water cleanup system (RWCUS)] to be placed in
operation in order to use the sampling system.

(4)

Pressurized reactor coolant samples are not required if the licensee can
quantify the am_ount of dissolved gases with unpressurized reactor coolant
samp 1es. The measurement of either total .dissolved gases or H2 gas in
reactor coolant samples is considered adequate. Measuring the 0 2 concentration is recommended, but is not mandatory.

(5)

The time for a chloride analysis to be performed is dependent upon two
factors: (a) if the plant's coolant water is seawater or brackish water
and (b) if there. is only a single barrier between primary containment
systems and the cooling water. Under both of the above conditions the
licensee shall provide for a chloride analysis within 24 hours of the
sample being taken.· For all other cases, the licensee shall provide for
the analysis to be completed within 4 days. The chloride analy'sis does
not have to be done onsite.

(6)

The design basis for plant equipment for reactor coolant and containment
atmosphere sampling and analysis must assume that it is possible to
obtain and analyze a sample without ~adiation ~xposures to any individual
exceeding the criteria of GDC 19 (Appendix A, 10 CFR Part 50) (i.e., 5
rem whole body, 75 rem extremities). (Note that the design and operational
review criterion was changed from the operational limits of 10 CFR Part 20
(NUREG-0578) to the GDC 19 criterion (October 30, 1979 letter from H. R.
Denton to all licensees).)

(7)

The analysis of primary coolant samples for boron is required for PWRs.
(Note that. Revision 2 of.Regulatory Gu.ide 1.97, when issued, will likely
specify the need for primary coolant boron analysis capability at BWR
plants .. )
II. 8. 3.1-2
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(8)

If inline monitoring is used for.any sampling and analytical capability
specified herein, the licensPe shall provide backup sampling through grab
samples, and shall de·monstrate the capability of analyzing the samples.
Established planning for analysis at offsite facilities is acceptable.
Equipment provided for backup sampling shall be capable of providing at
least one sample per day for 7 days following onset of the accident and
at least one ~ample per week until the accident condition no lOnger
exists.
·

(9)

The licensee's radiological and chemical .sample analysis capability shall
include provisions to:
(a)

Identify and quantify the isotopes of the nuclide categories discussed
above to levels corresponding to the source terms given in Regulatory
Guide 1.3 or 1.4 and 1.7. Where necessary and practicable, the
ability to dilute samples to provide capability for measurement and
reduction of personnel exposure should be provided. Sensitivity of
onsite liquid sample analysis capability should be such as to permit
measurement of nuclide concentration in the range from approximately
1 µ~i/g to 10 Ci/g.

(b)

Restrict background levels of radiation in the radiological and
chemical analysis facility from sources such that the sample analysis
will provide results with an acceptably small error (approximately a
factor of 2). This can be accomplished through the use of sufficient·
shielding around samples and outside sources, and by the use of
ventilation system design which will control the presence of airborne
radioactivity.

(10) Accuracy, range, and sensitivity shall -be adequate to provide pertinent
data to the operator in order to describe radiological and chemical
status of the reactor coolant systems.
(11) In the design of the postaccident sampling and analysis capability,
consideration should be given to the following items:
(a) .Provisions for purging sample lines, for reducing plateout in sample
lines, for minimizing sample loss or distortion, for preventing
blockage of sample lines by loose material in the RCS or containment,
for appropriate disposal of the samples, and for flow restrictions
to limit reactor coolant loss from a rupture of the sample line.
The postaccident reactor coolant and containment atmosphere samples
should be representative of the reactor coolant in the core area and
the containment atmosphere following a transient or accident. The
sample lines should be as short as possible to minimize the volume
of fluid to be taken from containment. The residues bf sample
collection should be returned to containment or to a closed system.
(b)

3-68

The ventilation exhaust from the sampling station should be filtered
with charcoal adsorbers and high-efficiency particulate air (HEPA)
filters.

II.B.3.1-3

Applicabili~y

This requirement applies to all operating reactors and applicants for operating
licenses.
Implementation
Installation should take place by January l, 1982.
Type of Review
A postimplementation review will be performed.
Documentation Required
Operating Reactors--By January 1, 1982 have availabl'e for review the final
design details of the implementation of the above.position and clarifications.
The final design includes pi~ihg and instrumentation diagrams (P&IDs), together
with either (a) a summary description of procedures for sample collection,
sample transfer or transport, and sample analysis, or (b) copies of procedures
·for sample collection, sample transfer or transport, and sample analysis. If
deviations to the above position or clarification are necessary, provide.
detailed explanation and justification for the deviations by January 1, 1982.
Operating License Applicants--Provide a description of the implementation of
the position and clarification including P&!Ds, together with either (a) a
summary description of procedures for sample collection, sample transfer: or
transport, and sample analysis, or (b) copies of procedures for sample collection,
sa~ple transfer or transport, and sample analysis, in a accordance with the
proposed review schedule but in no case less than 4 months prior to the issuance
of an operating license.
Technical Specification Changes Required
Changes to technical specifications will be required.
References
NUREG-0578, Recommendatiqn 2.1.8.a
NUREG-0660, Item II.8.3
Letter from D. G. Eisenhut, NRC, to All Operating Nuclear Power Plants, dated
September 13, 1979.
Letter from K. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.

--------------·-
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Task II.E.4
May 1980
TASK II.E.4

CCNTAINM~NT

DESIGN

A.
OBJECTIVE: Improve the reliability and cdpa..iility of nuclear power p12nt
containment structures to reduce the radiological consequences and risks to
the public from design basis events and degraded-core and core-melt accider.ts.
B.

NRC ACTIONS

1.

Dedicated penetrations.

a.
Description: NRR will require that (1) the procedures for the use
of combustible gas control systems following an accident resulting in a degraded
core and release of radioactivity to the containment be reviewed and revised,
if necessary, and (2) plants with external hydrogen recombiners be provided
with redundant dedicated containment penetrations so that the recombine~ syste~s
can be connected to the containment atmosphere without violating single-failure
criteria, such as having to open large contair.ment purging ducts or otherwise
jeopardize the containment function. IE will review the implementation. See
also Table C.l, item 14~
b.
Schedule: NRR issued letters to ~perating reac~ors on September 13,
1979 and October 30, 1979; operating license applicants on September 27, 1979
and November 9, 1979; and pending construction permit applicants and licensees
of plants under construction on October 10, 1979 and November 9, 1979. NRR
completed its first review of an operating plant on Decembei 21, 1979. NRR
will complete all plant design reviews by October 1, 1980. IE will complete
its review of implementation by July 1981.
c.
0.45 my.
2.

Resources:

NRR

F~SO

- 0.5 my, FY81 - 0.5 my; IE FY80 - 0.25 my, FY81 -

Isolation dependability.

a.
Description: NRR issued instructions to licensees requiring a systems
evaluation of containment isolation, including adequacy of signals to initiate
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and maintain isolation. Specific requirements were to (1) provide containment
isolation on diverse signals in conformance with Section 6.2.4 of the Standard
Review Plan, review isolation pro\isions for nonessential systems and revise
as necessary, &'lj m:Jdify isolation designs as required to eliminate the potential
for inadvertent reopening upon reset of the isJlation signal; (2) include i~ole"tion of air purge valves on high airborne radiation signal, in addition to other
closure signals such as containment pressure or ECCS actuation; and (3) hav~
administrative controls that govern "sealed closed"* valves for those containment purge val11es that do not satisfy the criteria set forth in Branch Technic.al
Position CSB 6-4 during operational conditions 1, 2, 3, and 4. Furthermore,
NRR requires that these valves be verified to be closed at least once per shift.
NRR will review licensee designations of essential versus nonessential systems
that have lines penetrating the containment structure and will develop guidance
for industry use and for SD use in the preparation of a regulatory guide.
NRR will issue instructions to licensees requiring that the setpoint pressure
for the signal that initiates containment isolation be reduced to the minimu~
compatible with normal operating conditions. Requirements for three diverse
containment isolation signals (i.e., ESF actua~ion, containment pressure and
containment radiation) will be issued in Revision 1 to Regulatory Guide 1.14i.
See also Table C.1, items 6 and 9.
b. · Schedule: Letters requiring licensees of operating reactors to include
provisions for items 1 and 2 were issued on September 13, October 15, and October 30,
1979. " Requirements for item (3) above will be issued by March 1, 1980. Letters
requiring applicants for operating licenses to include provisions for items
(l) and (2) were issued on September 27 and November 9, 1979. Requirements
for applicants for operating licenses to have provisions for item (3) above,
will be issued in March 1980. Similar notices to construction permit holders
and applicants discussing the three requirements will be issued in March 1980.
NRR will issue a letter to all licensees requiring containment pressure setpoint
changes by Aprill, 1980. SO will issue Revision 1 to Regulatory Guide 1.141,
"Containment Isolation Provisions for Fluid Systems, 11 by July 1980·. SD will
issue Revision 2 to Regulatory Guide 1.141 to include the designation of essential
versus nonessential systems by June 1981.
•item 11.3.f of Standard Review Plan Section 6.2.4 provides the staff's
definition of "sealed closed" valves.
II. E.4-2
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c.
Resources: NRR FYSO - 2.0 my, FY81 - 1.0 my; IE FY80 - 0.4 my, FY81 0.35 my; SD FYSO - 0.3 my, FY81 - 0."40 my; ADM FY80 - $5,000, FY81 - $5,000.
3.

Integrity check.
,..

a.
Description: NRR will issue requirement for a feasibility study to
evaluate need and possible testing methods to ensure that there are no gross
openings in the containment structure. Short-duration, low-pressure tests after
each cold shutdown or periodic monitoring of containment pressure during
operation are possible tests that should be evaluated. Based on results of
the studies and NRR review, NRR will either issue appropriate criteria, require
tests on one or two plants for demonstration ~urposes, and then issue final
implementation criteria, or drop the proposed re~uirement.
b.
Schedule:
availability.

c.
4.

Resources:

Initial NRC work in FY82 or beyond, depending on resource

First year, NRR 0.5 my, second year, 1.0 my.

Purging.

a.
Description: NRR has issued requirements on containment purging and
venting limits, adequacy of valve performance, and appropriate balance of
occupational and public exposure. NRR will also establish the radiological
consequences of an accident during purging of the containment volume. The~e
actions involve the following:
(1) NRR issued a letter to licensees of operating plants on this
generic subject on November 28, 1978, requesting limited purging and a justification for any additional purging. Since ap~licants for operating license~
are required to comply with these provisions prior to receiving their licenses.
letters to the applicants were not issued.
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May 1980
(2) NRR issued a letter on October 15, 1979, to licensees of operating
plants on the subject of containment purging durirg normal piant operation
requesting information concerning isolation v~.ve performance. Current appli~
cants for operating licenses are expected to c~mply with these provisions be~orc
the operating license is issued. IE will veriiy this compliance.
(3) NRR issued a letter-on September 27, 1979, to licensees of
operating plants on the subject of containment purging and venting during
normal operation and guidelines for valve operability. Current applicants for
operating licenses are expected to comply with these provisions before the
operating license is issued.
NRR will generically evaluate (by technical assistance contract)
the radiological consequences offsite of purging end venting during normal
operation and a range of accidents from technical specification conditions
through design-basis accidents.
(4)

I .

Issue ~edified purging and Venting requirements based on
results of studies above.

!

(5)

b.
Schedule: NRR issued letters to lic~nsees of operating plants on
November 28~ 1978; October 15, 1979; and Septembet 27, 1979 ~equiring j~~tifica
tion of purging, demonstration of valve performance, and guidance on valve
operability. ·These requirements are in the SRP and letters were not issued to
applicants. NRR will complete the generic evaluation of radiological consequences
offsite by April 1980. Modified purging and venting requirements will be is~ued
by December 1981.
c.

Resources:

NRR FY80 - 0.5 my and $50,000, FY81 - 1.0 my and $50,000.

C.

LICENSEE ACTIONS

1.

Dedicated penetrations.

Description: The licensee will modify and implement the design and
a.
review and revise procedures, as necessary.
II.E.4-4
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b.
Implementation: Operating reactors were to plan and commit by
January 1, 1980 and to complete implementation by January l, 1981. Appl~cants
for operating licenses will provide designs an\' will review and revise prccedures
prior to fuel lcedi'ig. They will implement th(~ p1ans prior to full-power operation or January 1, 1981, whichever is later.
c.
2.

Resources:

0.2 my per reactor and minimal capital cost.

Isolation dependability.

a.
Description: Licensees will evaluate present installations for
isolation dependability and for purge valve cl~sure on high airborne radiation
signal and will modify present installations as needed. Licensees wiil review
contain~ent pressure setpoint and reduc~. as necessary.
They will also install
high-radiation isolation-signal circuity.
b.
Implementation: Operating reactors were to complete implementation
of diverse signals provisions of Standard Review Plan Section 6.2.4 by January 1,
198~ and are to complete their evaluations by June 1, 1980; operating reactors
are to complete modifications by November 1, 1980. Applicants for cperat~ng
licenses and con$truction permit holders are t~ complete before full-power
operation. All plants will have redµced the containment-pressure setpoint for
isolation by July 1, 1980 or before full-power operation, whichever is later.
All plants will have installed high-radiation isolation circuity by July l, 1
1981 or before full-power operation, whichever is later.
c.
3.

Resources:

1.0 my per plant and $350,000 per plant (average).

Integrity check.

Description: Licensees will perform feasibility studies of changes
a.
in procedures and special tests to ensure containment integrity.
b.
Implementation:
determined by NRC.

Feasibility study to be performed on a schedule
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c.
Resources: 0-0.5 my and 0-$25,000' recurring cost per plant; 0-1.2
my and 0-$300, 000 one-ti me cost 'per p1ant.
4.

Purging.

a.
Description: Licensees will complete t~e following requirements:
(1) restrict purging and justify any unrestricted purging and verify by letter
to NRR; (2) evaluate performance of purging and venting isolation valves against
accident pressure and respond to NRR; (3) implement interim NRC guidance on
valve operability; and (4) adopt procedures and restrictions consistent with
revised requirements.
b.
Implementation: Operating reactors wer~ to compl~'te item (1) by
January l, 1980 and item (4) by December 1982. I:ems (2) and (3) were to.be
completed by December 1, 1979. Applicants for opP.rating licenses will complete
items (1), (2), and (3) before full-power operation, and will complete item
(4) by December 1982. Construction permit holders and applicants for operating
licenses will complete items (1), (2), and (3) before operating license is
granted and will complete item (4) by December 1982 or prior to filing of
operating license application, whichever is later.
c.
Resources: Items (1), (2),. and (3) - 0.3 my and $25,000 per plant.
Items (4) and {5) not known.
D.

OTHER ACTIONS:

E.

REFERENCES

None.

President's Commission Report:
Other:

Items D.2 and D.4

NUREG-0578, Sections 2.1.4 and 2.l.5(a and c)
NUREG/CR-1250, Vol. II, Part 2, p. 461.
Letter from Chairman, ACRS, to Chairman, NRC, dated March 11, 1980,
Subject: "ACRS Report on NTOL Items from Draft 3 of NUREG-0660,
NRC Action Plans Developed as a Result of the TMI-2 Accident"

Task II.E.4

May 1980
Letter from Chairman, ACRS, to Chairman, NRC, dated August 14, 1979,
Subject: "Studies from Chairman, ACRS, to Chairman, NRC, dated
August 14, 1979, Subject: "Studies to Improve Reactor Safety."
Letter from Chairman, ACRS, to Chairman, NRC, dated May 16, 1979,
Subjes:: ''Interim Report No. 3 on Three Mile Island Nuclear
Station Ur.it 2"
Memorandum from J. M. Allan, NRC Region I, to N. C. Moseley, October 16,
1979, Subject: "Operations Team Recommendations-IE/Tf.11 Unit 2
Investigation, 11 Recommendations C.1.b, C.1.e.

II. E.4-7

I I. F. 1 ADDITIONAL ACCIDENT-MONITOR;

lG

INSTRUMENTATION

Introduction
Item II.F.l of NUREG-0660 contains the following subparts:
(1)

Noble gas effluent radiological monitor;

(2)

Provisions for continuous sampling of plant effluents for postaccident
releases of radioactive iodines and particulates and onsite laboratory
capabilities (this requirement was inadverte~tly omitted from NUREG-0660;
see Attachment 2 that follows, for position);

(3)

Containment high-range radiation monitor;

(4)

Containment pressure monitor;

(5)

Containment water level monitor; and

(6)

Containment hydrogen concentration monitor.

NUREG-0578 provided the basic requirements associated with items (1) through
(3) above. Letters issued to all operating nuclear power plants dated ,
September 13, 1979 and October 30, 1979 provided ~larification of staff require~
ments associated with items (1) through (6) above. Att~chments 1 through 6
present the NRC position on these matters.
It is important that the displays and controls added to the control room as a
result of this requirement not increase the potential for operator error. A
human-factor analysis should be performed taking into consideration: ·
(a)

the use of this information by an operator during both normal and
abnormal plant conditions,

(b)

integration into emergency procedures,

(c)

integration into operator training, and

(d)

other alarms during emergency and need for prioritization of alarms.

References
NUREG-0660, item II.F.l
Letter from D. G. Eisenhut, NRC, to All Operating Nuclear Power Plants,'-dated
September 13, 1979.
Letter from H. R. Denton, NRC, to All Operating Nuclear Power
October 30, 1979.

·NUREG 0660
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II.F.1-1

Plant~.

dated

I I. F.1; ATTACHMENT l, NOBLE GAS EFFLU' ll MONITOR
Position
Noble gas effluent monitors shall be installed with an extended range designed
~o function during accident conditions as well as during normal operating
conditions. Multiple monitors are considered necessary to cover the ranges of
interest.
Noble~gas

(1)

effluent monitors with an upper range capacity of 10 5 µCi/cc
(Xe-133) are considered to be practical and should be installed in all
ope~ating plants.

(2)

Noble gas effluent monitoring shall be provided for the total range of
concentration extending from normal condition (as low as reasonably
achievable (ALARA)) concentrations to a maximum of 10 5 µCi/cc (Xe-133).
Multiple monitors are considered to be necessary to cover the ranges of
interest. The range capacity of individual monitors should overlap by a
factor of ten.

Changes to Previous Requirements and Guidance
This requirement was originally issued by letters to ail operating power
plants dated September 13 and October 30, 1979. Significant changes in requirements or guidance are:
·
(1)

Deletion of specific range overlap requirement.

(2)

Specifies that offline monitoring is not required for safety valve and
dump valve discharge lines.

(3)

Implementation date changed from January l, 1981 to January l, 1982.

(4)

Specifies that inline s~nsors are acceptable for concentrations between
10 2 µCi/cc to 10 5 µCi/cc of noble gases.

Clarification
(1)

Licensees shall provide continuous monitoring of high-level, postaccident.
releases of radioactive noble gases from the plant. Gaseous effluent
monitors shall meet the requirements specified in the enclosed Table Il.F.1-1.
Typical plant effluent pathways to be monitored are also given in the
table.

(2)

The monitors shall be capable of functioning both during and following an
accident. System designs shall accommodate a design-basis release and
then be capable of following decreasing concentrations of noble gases.

(3)

Offline monitors are not required for the PWR secondary side main steam
safety valve and dump valve discharge lines. For this application,
externally mounted monitors viewing the main steam line upstream of the
valves are acceptable with procedures to correct for the low energy
gammas the external monitors would not detect. Isotopic identification
is not required.
II.F.1-2
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(4)

Instrumentation ranges shall o !rlap to cover the entire range of effluents
from normal (ALARA) through accident conditions.
The design description shall include the following information.
(a)

S-ystem description, including:
(i)

(ii)

monitoring locations (or points of sampling), i~cluding description of methods used to assure representative measurements and
background correction;

(iii)

location of instrument readout(s) and method of recording,
including description of the method or procedure for transmitting
or disseminating the information or data;

(iv)
(v)
(b)

instrumentation to be used, ~ncluding range or sensitivity,
energy dependence or response, calibration frequency and technique,
and vendor's model number, if applicable;

assurance of the capabilitj to obtain readings at least every
15 minutes during and following an accident; and,
the source of power to be used.

Description of procedures or calculational methods to be used for
converting instrument readings to release rates per unit time, based
on exhaust air flow and considering radionuclide spectrum distribution
as a function of time after shutdown.

Applicability
This requirement applies to all operating reactors an9 applicants for operating
license.
Implementation
Implementation must be completedby January 1, 1982.
Type of Review
A postimplementation review will be performed.
Documentation Required
Licensees and licensing applicants should have available for review the final
design description of the as-built system, including piping and instrument
diagrams together with either (1) a description of procedures for system
·operation and calibration, or (2) copies of procedures for system operation
and calibration. Operating Reactors--By January 1, 1981 operating reactors
should have available for review the final design details of the implementation
of the above position and ~larifications. If deviati-0ns to the.above position
or clarification are necessary, provide detailed explanation and justification
for the deviations ·by January 1, 1981.
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License applicants will submit the al ve details in accordance with the proposed
review schedule, but in no case less than 4 months prior to the issuance of an
operating license.
Technical Specification Changes Required
Changes to technical specifications will be required.
References
NUREG-0578, Recommendation 2.1.8.b
American National Standard ANSI Nl3.1-1969, February 1969
Letter from 0. G. Eisenhut, NRC, to all Operating Nuclear Power Plants, dated
September 13, 1979.
Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
•
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Tl LE II. F.1-1
HIGH-RANGE NOBLE GAS EFFLUENT MONITORS
REQUIREMENT

Capability to detect and measure concentrations of noble
gas fission prcjucts in plant gaseous effluents during and
following an accident. All potential accident release
paths shall be monitored.

PURPOSE

To provide the plant operator and emergency planning
agencies with information on plant releases of noble gases
during and following an accident.

DESIGN BASIS MAXIMUM RANGE
Design range values may be expressed in Xe-133 equivalent values for monitors
employing gamma radiation detectors or in microcuries per cubic centimeter of
air at standard temperature and pressure (STP) for monitors employing beta
radiation detector (Note: lR/hr @1 ft= 6.7 Ci Xe-133 equivalent for point
source). Calibrations. with a higher energy source are acceptable. The decay
of radionuclide noble gases after an accident (i.e., the distribution ·of noble
gases changes) should be taken into account.
10 5 µCi/cc

- Undiluted containment exhaust gases (e.g., PWR
reactor building purge, PWR drywell purge through
the standby gas treatment system).
- Undiluted PWR condenser air removal system exhaust.

10 4 µCi/cc

- Diluted containment exhaust gases (~.g., > 10:1
dilution, as with auxiliary building exhaust air).
'

- BWR reactor building (secondary containment) exhaust air.
- PWR secondary containment exhaust air.
10 3 µCi/cc

- ·Buildings with· systems containing pdmari coolant·
or primary coolant offgases (e.g., PWR auxiliary
buildings, BWR turbine buildings).
- PWR steam safety valve discharge, atmospheric steam dump
valve discharge.

10 2 µCi/cc
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- Other release points (e.g., radwaste buildings,
fuel handling/storage buildings).

II.F.1-5

TA' _E I I. F. 1-1
(CONTINUED)
REDUNDANCY

Not required; monitoring the final release point of several
discharge inputs is acceptable.

SPECIF I~
CATIONS

(None) Sampling design criteria per ANSI N13.l.

POWER.SUPPLY

Vital instrument bus or dependable backup power supply to
normal ac.

CALIBRATION

Calibrate monitors using gamma detectors to Xe-133 equivalent
(1 R/hr@ 1 ft= 6.7 Ci Xe-133 equivalent for point source).
Calibrate monitors using beta detectors to Sr-90 or similar
long-lived beta isotope of at least 0.2 MeV.

DISPLAY

Continuous and recording as equivalent Xe-133 concentrations
or µCi/cc of actual noble gases.

QUALIFICATION. -

The instruments shall provide sufficiently accurate responses
to perform the intended function in the environment to
which they will be exposed during accidents.

DESIGN
CONSIDERATIONS

Offline monitoring is. acceptable for all ranges of noble
gas concentrations.
Inline (induct) sensors are acceptable for 10 2 µCi/cc to
10 5 µCi/cc noble gases. For less than 10 2 µCi/cc, offline
monitoring is recommended.
Upsteam filtration {prefiltering to remove radioactive
iodines and particulates) is not required; however, design
should consider all alternatives with respect to capability
to monitor effluents following an accident.
For external mounted monitors (e.g., PWR main steam line),
the thickness of the pipe should be taken into account in
accounting for low-energy gamma radiation.

11.F.l-6
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II.F.l, ATTACHMENT 2

SAMPLING AND ANALYSIS OF PLANT EFFLUENTS

Position
Because iodine gaseous effluent monitors for the accident condition are not
considered to be practical at this time, capability for effluent monitoring of
radioiodines for the accident condition shall be provided with sampling conducted
by adsorption on charcoal or other media, followed by onsi~e laboratory analysis.
Changes to Previous Requirements and Guidance
...
This requirement was originally issued by letters to all operating power
plants dated September 13, 1979 and October 30, 1979. This requirement was
inadvertently omitted from NUREG-0660. Significant changes in requirements or
guidance are:
·(1)

Changes implementation date to January 1, 1982.

(2)

Specifies a shielding basis design envel6pe for design of samplers and
sample transport devices. ·

(3)

Specifies provisions for isokinetic sampling.

(4)

Specifies representative sampling per criteria of ANSI Nl31-1969.

(5)

Allows use of gamma radiation measurement and shielding/distance factors
in lieu of analysis of highly ~adioactive samples.

Clarification
(1)

Licensees shall provide continuous sampling of plant gaseous effluent for
postaccident releases of radioactive iodines and particulates to meet the
requirements of the enclosed Table II.F.1-2. Licensees shall also provide
onsite laboratory capabilities to analyze or measure these samples. This
requirement should not be construed to prohibit design and development of
radioiodine and particulate monitors to provi~e online sampling and
analysis ·tor the ateident condition. ·If gross gamma radiation measurement
techiques are used, then provisions shall be made to minimize noble gas
interference.

(2)

The shielding design basis is given in Table II.F.1-2. The sampling
system design shall be such that plant personnel could remove samples,
replace $ampling media and transport the samples to the onsite analysis
facility with radiation exposures that are not in excess of the criteria
of GDC 19 of 5-rem whole-body exposure and 75 rem to the extremities
duri~g the duration of the accident.
·

(3)

The design of the systems for the sampling of particulates and iodines
should provide for sample nozzle entry velocities which are approximately
isokinetic (same velocity) with expected induct or instack air velocities.
For accident conditions, sampling may be complicated by a reduction in
stack or vent effluent velocities to below design levels, making it
necessary to substantially reduce sampler intake flow rates to achieve
the isokinetic condition. Reductions in air flow may well be beyond the
II.F.1-7
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capability of available sample1· ·low controllers to maintain isokinetic
conditions; therefore, the staf; will accept flow control devices which
have the capability of maintaining isokinetic conditions with variations
in stack or duct design flow velocity of + 20%. Further departure from
the isokinetic condition need not be consTdered in design. Corrections
for non-isokinetic sampling conditions, as provided in Appendix C of A~lSI
13.1-1969 may be considered on an ad hoc basis.
(4)

Effl_uent streams which may contain air with entrained water, e.g. air
ejector discharge, shall have provisions to ensure that the adsorber is
not degraded while providing a representative sample, e.g. 1 heaters.

· Appl i cab il i ty
This requirement applies to all operating reactors and applicaots for operating
license.
Implementation
This requirement will be implemented by January 1, 1982.
Type of Review
A ~ostimplementation review will be performed.
Documentation Required
By January 1,. 1981 operating reactors should have available for review the .
final design details of the implementation of the above position and clarifications. If deviations to the above position or clarification are necessary,
provide detailed explanation and justification for the deviations by January 1,
1981.
.
License applicants wili submit the abov~ details in accordance with the proposed
review schedule, but in no case less than 4 months prior to the issuance of an
operating license.
Technical Specification Changes Required
Changes to technical specifications will be required.
References
NUREG-0578, Recommendation 2.1.8.b
American National Standard ANSI Nl3.l-1969, February 1969
Letter from D. R. Eisenhut, NRC, to All Operating Nuclear Power Plants, dated
·
September 13, 1979.
Letter from H. R. Denton, NRC, to All Operating Nuclear Power
October 30, 1979.
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TAB Lf: I I. F. 1- 2
SAMPLING AND ANALYSIS OR MEASUREMENT OF HIGH-RANGE RADIOIODINE AND
PART! CU LATE EFFLUENTS IN GASEOUS EFFLUENT STREA~1S
EQUIPMENT

. PURPOSE .DESIGN BASIS
SHIELDING
ENVELOPE

Capability to collect and analyze or measure representatiye
samples of radioactive iodines and particulates in plant
gaseous effluents during and following an accident. The
capability to sample and analyze for radioiodine and
particulate effluents is not·required for PWR secondary
main steam safety valve and dump valve discharge lines .
To determine quantitative release of radioiodines and
particulates for dose calculation and assessment.
10 2 µCi/cc of gaseous radioiodine and particulates, deposited
on sampling media; 30 minutes sampling time, average gamma
energy (E) of 0.5 MeV.

SAMPLING MEDIA
Iodine>

90% effective adsorption.for all forms of gaseous iodine.

Particulates > 90% effective retention for 0.3 micron (µ)diameter particles.
SAMPLING CONSIDERATIONS
Representative sampling per ANSI Nl3.l-1969.
Entrained moisture in effluent stream should not degrade adsorber.
Continuous collection required whenever exhaust flow occurs.
Provisions for limiting occupational dose to personnel incorporated in
sampling systems, in sample handling and transport, and in analysis of
samples.
ANALYSIS
Design of analytical facilities and preparation of analytical procedures
shall consider the design basis sample.
Highly radioactive samples may not be compatible with generally accepted
analytical procedures; in such cases, measurement of emissive gamma
radiations and the use of shielding and distance factors should be con~ider~d in design.
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II.F.l, ATTACHMENT 3,

CONTAINMENT HV'i-RANGE RADIATION MONITOR

Position
In·containment radiation-level monitors with a maximum range of 10 8 rad/hr
shall be installed. A minimum of two such monitors that are physically separated
shall be provided. Monitors shall be developed and qualified to function in
an accident environment.
Changes to Previous Requirements and Guidance
This reqijirement was originally jssu~d by letters to all operating power
plants d~ted September 13 and October 30, 1979 and was incorporated into
NUREG-0660. Significant changes in requirements or guidance are:
(1)

Specifies a lower range so that the monitor can follow the radiation
increase from lower levels of radiation for personnel safety up to the
maximum expected in major accidents;

(2)

Specifies that monitors be located in containment to view a large segment
of the containment atmosphere which will more accurately reflect and
monitor accident conditions;

(3) ·Requires monitors in both primary containment (drywell) and secondary
containment for BWR Mark III, because under certain accident conditions
the drywell and secondary containment are interconnected through the
suppression pool resulting in high radiation in both containments following
an accident;
.(4)

Specifies accuracy and energy response in order to ensure accurate measurements independent of the energy spectrum of an accident (this specification
was referenced in the letter of October 30; 1979 in referencing Regulatory
Guide 1.97, Rev. 2);

·(5)

Specifies design and qualification criteria to ensure that the monitor
will function in an accident environment;

(6)

Specifies that electronic calibration is acceptable for higher dose rate
ranges because such methods are sufficient to provide acceptable accuracy;

(7)

Deletes the requirement for NRR (Office of Nuclear Reactor Regulation)
preimplementation review if the monitors meet the listed specifications
because the monitor specifications ensure that adequate monitors will be
installed;

(8)

Moves the implementation date to January l, 1982 because of the potential
unavailability of appropriate equipment and because the qualification of
monitors is incomplete;

(9)

Requires documentation by July 1, 1981, of alternative proposals for
monitors that do not meet the reQuirements of Table II.F.1-3.

II. F.1-10

~

....

3-103

Clarification
(1)

Provide two radiation monitor systems in containment which are documented
to meet the requirements of Table II.F.1-3.

(2)

The specification of 10 8 rad/hr in the above position was based on a
calculation of postaccident containment radiation levels that included
both particulate (beta) and photon (gamma) radiation. A radiation detector
that responds to both beta and gamma radiation cannot be qualified to
po~t-LOCA (loss-of-coolant accident) containment environments but gammasersitive instruments can be so qualified. In order to follow the course
of an accident, a containment monitor that measures only gamma radiation
is adequate. The requirement was revised in the October 30, 1979 letter.
to provide for a photon-only measurement with ~n upper range of 10 7 R/hr.

(3)

The monitors shall be located in containment(s) in a manner as to provide
a reasonable assessment of area radiation conditions inside containment.
The monitors shall be widely separated so as to provide independent
measurements and shall 11 view 11 a large fraction of the containment volume.
Monitors should not be placed in areas which are protected by massive
shielding and should be reasonably accessible for replacement, maintenance,
or calibration. Placement high in a reactor building dome is not recommended
because of potential maintenance difficulties.

(4)

For BWR Mark III containments, two such monitoring systems should be
inside both the primary containment (drywell) and the secondary containment.

(5)

The monitors are required to respond to gamma photons with energies as
low as 60 keV and to provide an essentially flat response for gamma
energies between 100 keV and 3 MeV, as specified in Table II.F.1-3.
Monitors that use thick shielding to increase the upper range will ·underestimate postaccident· radation levels in containment by several orders of
magnitude because of their insensitivity to low energy gammas and are not
acceptable.

Applicability
This requirement applies to all operating reactors and all applicants for
operating licenses.
Implementation Date
Implementation for operating reactors must be completed by January 1, 1982.
License applicants will submit the required documentation in accordance with
the appropriate review schedule, but in no case less than 4 months prior to
the issuance of the staff evaluation report for an operating license.
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Type of Review
A postimpl~mentation review will be performed.
Documentation Required
For operating licenses applicants, provide a description of the installed
high-range containment monitors and specify the locations of these monitors
inside containment. The description of the monitors should include:
(1)

The description of or name of manufacturer and model number of the monitors;

(2)

Verification that the monitors meet the specifications of Table ll.F.1-3;

(3)

Verification that the monitors will be operable on January 1, 1982; and,

(4)

A plant layout drawing showing the location of the monitors.

Operating Reactors--By July 1, 1981 have available for review the final design
details of the implementation of the above position and clarifications. If
deviations to the above position or clarifications are necessary, provide a
detailed explanation of and justification for the deviations by July 1, 1981.
Technical Specification Changes Required
Changes to technical specifications will be required.
References
NUREG-0578, Recommendation 2.1.8.b
NUREG-0660
Regulatory Guide 1.97, Revision 2
Letter from D. G. Eisenhut, NRC, to All Operating Nuclear Power Plants, dated
September 13, 1979.
Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
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TAB: _ II. F.1-3
CONTAINMENT HIGH-RANGE RADIATION MONITOR
REQUIREMENT

The capability to detect and measure the radiation level
within the reactor containment during and following an
accident.

RANGE

1 rad/hr to 10 8 rads/hr (beta and·gamma) or alternatively
1 R/hr to 10 7 R/hr (gamma only).

RESPONSE

60 keV to 3 MeV photons, with l i.near energy response
20%) for photons of 0.1 MeV to 3 MeV. Instruments must
be accurate enough to provide usable information.
+

REDUNDANT

A minimum of two physically separated monitors (i.e.,
monitoring widely separated spaces within containment) .

.DESIGN AND
QUALIFICATION

Category 1 instruments as described in Appendix A, except
as listed below.

SPECIAL
CALIBRATION

In situ calibration by electronic signal substitution is
acceptable for all range decades above 10 R/hr. In situ
calibration for at least one decade below 10 R/hr shall be
by means of calibrated radiation source. The original
laboratory calibration is not an acceptable position due
to the possible differences after in situ installation.
For high-range calibration, no adequate sources exist, so
an alternate was provided.

SPECIAL
ENVIRONMENTAL
QUALIFICATIONS

Calibrate and type-test representative specimens of detectors
at sufficient points to demonstrate linearity.through all
scal~s up to 10 6 R/hr.
Prior to initial use, certify calibration of each detector for at least one point per decade
of range between 1 R/hr and 10 3 R/hr.

'\_.
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I I. F.1-13

11.F.l, ATTACHMENT 4,

CONTAINMENT PRE: URE MONITOR

Position
A continuous indication of containment pressure shall be provided in the
cor.trol room of each operating reactor. Measurement and indication capability
shall include three times the design pressure of the containment for concrete,
four times the design pressure for steel, and -5 psig for all contaiments.
Changes to Previous Requirements And Guidance
Regulatory Guide 1.97, Rev. 2 has been referenced since the October 30, 1979
letter as the guide for th~ design and qualification criteria for the containment pressure monitor. However, there have been many changes made to this
proposed revision and it has not yet been made final. Therefore, the appropriate sections of the latest version of Regulatory Guide 1.97 has been added
to this letter, Appendix A, and this is to be considered a new requirement.
The implementation date has been changed because of the new requirements and
because of equipment procurement problems. The new implementation schedule is
inte~ded to allow licensees enough time to complete design modifications with
a minimum number of plant shutdowns.
·Clarification
(1)

(2)

Design and qualification criteria are outlined in Appendix A.
Measurement and indication capability shall
·. atmospheric containments.

ext~nd

to 5 psia for sub-

(3)

Two or more instruments may be used to meet requirements. Howeveti
instruments that need to be switched from one scale to another scale to
meet the range requireme~ts are not acceptable.

(4)

Continuous display and recording of the containment pressure over the
specified range in the control room is required.

(5)

The accuracy and response time specifications of the pressure monitor
shall be provided and justified to be adequate for their intended function.

APPLICABILITY
This requirement applies to all operating. reactors and all applicants for
operating licenses.
Impl~mentation

For operating reactors, design modifications should be completed by January 1,
1982.
Operating license applicants with an operating license dated before· January 1,
1982 must have design changes completed by January 1, 1982; those applicants
with license dated after January 1, 1982 must have all design modifications
completed before they can rec~ive their operating_license.
II. F.1-14
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Type of Review
A postimplementation review will be performed for operating reactors.·
Documentati~n

Required

The licensees shall inform the NRC when the required design modifications have
been completed. Applicants with operating license dates beyond January 1,
1982 shall provide the required design information at least 6 months before
the expected date of operation.
Technical Specification Changes Required
Changes to technical specification will be required.
References
NUREG-0660
Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
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II.F.l, ATTACHMENT 5, CONTAINMENT WAlE

LEVEL MONITOR

Position
A continuous indication of containment water level shail be provided in the
control room for all plants. A narrow range instrument shall be provided for
PWRs and cover the range from the bottom to the top of the containment sump.
A wide range instrument shall also be provided for PWRs and shall cover the
range frrim the bottom of the containment to the elevation equivalent to a
600,000 gallon capacity. For BWRs, a wide range instrument shall be provided
and cover the range from the bottom to 5 feet above the normal water level of
the suppression pool.
Changes to Previous Requirements and Guidance
Regulatory Gui de 1. 97, Rev. 2 was referenced in the October 30, 1979 1etter as
the guide for the design and qualificatfon criteria for the wide range containment water level monitor. However, there have been many changes made to this
proposed revision and it has not yet been made final. Therefore, the appropriate sections of the latest version of Regulatory Guide 1.97 has been added
to this letter (Appendix A) and this is to be considered a new requirement.
The implementation date has been changed because of the new requirements and
because of equipment procurement problems. The new implementation schedule is
intended to allow licensees enough time to complete design modifications with.
a minimum number'of plant shutdowns.
Clarification
(1)

The containment wide-range water level indication channels shall meet the
idesign and qualification criteria as outlined in Appendix A. The narrow. ;range channel shall meet the requirements of Regulatory Guide 1.89.

(2)

The measurement capability of 600,000 gallons is based on recent plant
designs. For old~r plants with smaller water capaciti~s. licensees may
propose deviations from this requirement based on the available water
supply capabi 1i ty at their plant.

(3)

Narrow-range water level monitors are required for all sizes of sumps but
are not required in those plants that do not contain sumps inside the
conta foment.

(4)

For BWR pressure-suppression containments, the emergency core cooling
system (ECCS) suction line inlets may be used as a starting reference
point for the narrow-range and wide-range water level monitors, instead
of the bottom of the suppression pool.

(5)

The accuracy requirements of the water level. monitors shall be provided
and justified to be adequate for their intended function.

II. F.1-16
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Applicability
This requirement applies to all
for applicants

oper~ting

reactors and all operating licenses

Implementation
For operating reactors, design modifications should be completed by January l,
1982.
Op~rating

license applicants with an operating license date before July 1, 1981
must have design changes completed by July l, 1981, whereas those applicants
with license dates past July 1, 1981 must have all design modifications completed
before they can receive their operating license.
Type of Review
A postimplementation review will be performed for operating reactors and
applicants for an operating license prior to January l, 1982.
A preimplementation review will be performed for applicants for an operating
license after January 1, 1982.
Documentation Required
Submittals from operating reactors licensees and applicants for operating
licenses (with an operating license date ·before January 1, 1982) shall be
provided by January 1, 1982. Applicants with operating license dates beyond
January 1, 1982 shall provide the required design information at least 6
months before the expected date of operatio~.
Technical Specification Changes Required
Changes to technical specifications will be required.
References
NUREG-0660
Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
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Il.F.1-17
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II.F.l, ATTACHMENT 6, CONTAINMENT

f'

DROGEN MONITOR

Position
A continuous indication of hydrogen concentration in the containment atmosphere
shall b'e provided in the control room. Measurement capability shall be provided
over the range of 0 to 10% hydrogen concentration under both positive and
negative ambient pressure. ·
Changes to Previous Requirements and Guidance
. Regulatory Guide 1.97, Rev. 2 was referenced in the October 30, 1979 letter as
the guide for the design and qualification criteria· for the containment hydrogen
monitor. However, there have been many changes made to this proposed revision
and it has not yet been made final. Therefore; the appropriate sections of
the latest version of Regulatory Guide 1.97 have been added to this letter
(Appendix A) and, therefore, this is to be considered a new requirement.
The implementation date has been changed due to equipment procurement problems.
The new implementation schedule is intended to allow licensees enough time to
complete design modifications with a minimum number of plant shutdowns.
Clarification
(1)
(2)

Design and qualification criteria are outlined in Appendix A.
The continuous indication of hydrogen concentration is not required
.during normal operation.
If an indication is not available at all times, continuous indication and
recording shall be functioning within 30 minutes of ihe initiation of
safety injection~
·

(3)

The accuracy and placement of the hydrogen monitors shall be provided and
justified to be adequate for their intended funition.

Applicability
This requirement applies to all operating reactors and all applicants for
operating licenses.
Implementation
For operating reactors, design modifications should be completed by January 1,
1982.
Operating license applicants with an operating license date before January 1,
1982 must have design changes completed by January 1, 1982, whereas those
applicants with license dates past January 1, 1982 must have all design modifications completed before they can receive their operating licen~e.

II. F.1-18
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Type of Review
A postimplementation review for operating reactors and applicants for an
operating license prior to January l, 1982 will be performed.
A preimplementation review for applicants for an operating license after
January 1, 1982 will be performed.
·Documentation Required
Operating reactors and applicants for operating license receiving an operating
license before January l, 1982 will submit documentation before January 1, 1982.
Applicants with operating license issued after January 1, 1982 shall provide
the required design informati~n at least 6 months prior to the expected date
of operation.
Technical Specification Changes Required
Changes to technical specifications will be required.
References
NUREG-0660
Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
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II.F.1-19

Task II.F
May 1980
TASK II.F

INSTRUMENTATION AND CONTROLS

A.
OBJECTIVE: . Provide instrumentation to monitor plant variables and systems
during and foll6~·ing an accident. Indications of plant variables and status
of systems important to safety are required by the plant operator (licensee)
during accident ~ituations to (1) provide information needed to permit the operator
to take preplanned manual actions to accomplish safe plant shutdown; (2) determine
whether the reactor trip, engineered safety features systems, and manually i~itiated
systems are performi1g their intended functions (i.e., reactivity control, core
cooling, maintaining reactor coolant system integrity, and maintaining containment
integrity); (3) ~~ovide information to the operator that will enable him to
determine the potential for a breach of the barriers to radioactivity release
(i.e., fuel cladding, reactor coolant pressure boundary, and containment) and
if a barrier has bee.1 breached; (4) furnish data for deciding on the need to
·take unplanned actio,1 if an automatjc or manually initiated safety system is
not functioning properly or the plant is not responding properly to the safety
systems in operation; (5) allow for early indication of the need to initiate
action necessary to protect the public and for an estimate of the magnitude of
the impending threat; and (6) ·improve requirements and guidance for classifying
nuclear power plant instrumentation, control, and electrical equipment impo~tant
to safety.

B.
· 1.

NRC ACTIONS
Additional accident monitoring instrumentation.

a.
Description: Instruments are to be provided on all plants to measu~e
(1) containment pressure, (2) containment water level, (3) containment hydrogen
concentration, (4) containment radiation intensity (high range), and (5) h~gh
range noble gas effluents from PWR steam safety and atmospheric-steam-dump valves.
See also lable C.l, item 14.
b.
Schedule: Requirements for additional accident monitoring instrumentation were submitted to (1) operating reactor licensees in NRR letters dated
September 13 and October 30, 1979; (2) operating license applicants in NRR letters

II.F-1
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Task II.F
May 1980
dated September 27 and November 9, 1979; (3) licensees of plants under construction in NRR letters dated October 10 and November 9, 1979; and (4) construction
permit applicants i l NRR letters dated October 10 and November 9, 1979. NRR
will review and IE ~il~ audit the implementation.
Resources· NRR FY80 - 1.6 my and $130,000, FY81 - 1.2 my and $100,00J;
c.
IE will incorporate the audit as part of routine inspection efforts; IE FY80 0.1 my, FY81 - 0.7 my; ADM FY80 - 0.1 my, FY81 - 0.1 my.
2.
Identification of and recovery from conditions leading to inadequate core
cooling.
a.
Description: NRR has developed requirements for specific equipment
to detect and aid in recovery planning for conditions with a potential that
could lead to inadequate core cooling. The specific instruments are primary
coolant saturation m~ters in PWR~ and unambiguous indicators of inadequate core
cooling, such as status of coolant level in the reactor vessel. See also item
I.D.5(4) and Table C.l, items 4d, 23 and 27, and Table C.3, item 6.
b.
Schedule: Requirements for specific equipment were submitted to (1)
operating reactor licensees in NRC letters dated September 13 ar.d October JO,
1979; (2) operating license applicants in NRR letters dated September 27, 1979;
(3) licensees of plants under construction in NRR letters dated October 10,
1979; and (4) construction permit applicants in NRR letters dated October 10,
1979. NRR will review and IE will audit the impl~mentation.
c.
Resources: NRR FY80 - 2.4 my and $100,000, FY81 - 1..3 my and $100,000;
IE FY80 - 0.lmy, FY~l - 0.35 my.
3.

Instruments for monitoring accident conditions (Regulatory Guide 1.97).

a.
Description: Appropriate instrumentation will be required for accident
monitoring with expanded ranges and a source term that considers a damaged core
capable of surviving the accident environment in which it is located for the
length of time its function is required based on Regulatory Guide 1.97. "Instrumentation for Light-Water-Coole~ Nuclear Power Plants to Assess Plant and Environs
II. F-2
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May 1980
Conditions During and Following an Accident." The guide also specifies design
criteria and the range for each instrument. Effective timing for implementation
will consider other Action Plan requirements r~·ated to the Technical Support
Center, control room upgrade, .safety parameter r.omole, system status monitoring,
etc. See item I.Li.5t4) and Table C.3, item 6. ,
b.
Schedule: Draft Regulatory Guide 1.9/ was issued for public comment
on December 4, 1979. The Guide will be issued in effective form by October 1980.
NRR will issue requirements for licensees and aµplicants to meet appropriate
portions of the guide and will review their designs for conformance to the guide
starting in FY1982. IE will audit the implementation.
c.
Resources: NRR FY80 - 0.1 my, FY81 - 0.1 my; SD FY80 - 1.0 my, FY81 1.1 my; IE FY81 - 1.4 my.

4.

Study of control and protective action design requirements.·

a.
Description: NRR will study the need to incorporate, in the Standard
Review Plan, three specific .recommendations concerning control and protective
action made by the Special Inquiry Group, as follows: (1) automatic reactor
·~protection actions should be derived from indep.endent process variables; (2)
automatic actions through coincidence of independent process variables should·
be limited for nonreactor protection functions; (3) control circuit co~ponents
should be designed and periodically tested at expe~ted degraded power supply
conditions to ensure that they are capable of performing their intended function.
b.
Schedule: This is a Decision Group D item. Therefore, schedules
and resources will be developed in connection with routine ~gency budgetary
processes.

c.
S.

Resources:

See

11

Schedule 11 above.

Classification of instrumentation, control, and electrical

eq~ipment.

a.
Description: SD, in conjunction with IEEE, will prepare a standard
that will provide a classifieation approach for determining the applicability
II. F-3
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of design criteria and design requirements for nuclear power plant systems,
based on the level of their importance to safety. The standard will set forth
.criteria for determining the level of importann. to safety of the instrumentation,
control, and electri,al portions of nuclear powr!r plant systems. Methods will
be provided to determine the design basis for each of these systems and to determine the degree cl applicability of the requirenents of other standards to each
of these systems, with such determination to be based on the level of importance
to safety of each system.
SD will prepare a Regulatory Guide that will endorse, as appropriate, the IEEE
standard development as described in the preceding paragraph. This effort may
be used to judge the potential improvements that m<,y be realized by similar
efforts in the mechanical systems and structures area.
b.

Schedule:

(1) A joint NRC/IEEE working group will be constituted by the end
of April 1980 and the first working-gr-cup_ meeting is planned for mid-May .1980.

-'

'

(2) Drafts of a standard will be written, commented upon, and rewritte~
from May 1980 through September 1980, with a th~rd draft expected to be availdb1e
for IEEE management committee review by the end of September 1980.
(3) Assuming IEEE allows use of a draft IEEE.standard as the basis
for an NRC Regulatory Guide, the standard would be published for public comment
along with the Re1ulatory Guide early in 1981.
(4) A draft Regulatory Guide will be issued in early 1981 with a
final version published as soon as resolution of public comments allows.
c.

Resources:

C.

LICENSEE ACTIONS

1.

Additi~nal

SD FYBQ - 0.4 my, FY81 - 1.0 my.

accident monitoring instrumentation.
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a.
Description: Licensees will replace or procure additional instrumentation to measure containment pressure, containment water level, containment hydrngen
concentration, and containment radiation intensity (high range), and to monit0~
high-range effluents.
b.
Implementation: Operating reactors will complete development of matrematical procedures for quantifying required information by January 1, 1980, and
complete installation of instruments by January 1, 1981; applicants for operati~g
licenses will complete procedures prior to fuel load and will also complete
instrument installation by January 1, 1981.
c.

Resources:

FY80 - $250,000 per reactor.

2.
Identification of and recovery from conditions leading to inadequate core
cooling.
a.
Description: Procedures to be used by reactor operators to detect
and recover from conditions leading to inadequate core cooling will be developed
and implemented. A primary coolant subcooling meter and an instrument to detect
conditions with a potential that may lead to inadequate core cooling will be
installed. Any additional equipment that could be used to indicate inadequate
core cooling will be installed.
b.
Implementation: Except for the instrument to detect conditions with
a potential that may lead to inadequate core cooling, operating reactors were
to complete this work by January 1, 1980; applicants for operating licenses
will complete before fuel loading. The instrument to detect inadequate core
cooling will be installed by January 1, 1981.
c.
3.

Resources:

FY80 - 1.0 my and $250,000 per reactor.

Instruments for monitoring accident conditions.

a.
Description: A program to install or upgrade the necessary equipment
will be developed and implemented.·
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b.
Implementation: Operating reactors will complete selected items (i.e.,
items 1 and 2, above) in accordance with the schedule in items 1 and 2 above
and complete the balance by June 1982. Operating license applicants will cow.~1etP.
selected items (i.e., items 1 and 2, above) in accordance with the schedule i~
items 1 and~. above, and complete the balance by June 1982. Operating licer;s2
applicants a;~ not required to complete this work before the operating reactor
implementation date of June 1982 because, like operating reactors, the requirements in items 1 and 2, above, are sufficient for the interim·period.
c.
Resources: Up to $6,000,000 per plant, depending somewhat on the
attention given to this area in the original design.
4.
Study of control and protective action design requirements:
action is required.

No licensee

5.
Classification of instrumentation, control, and electrical equipment:
licensee action is required.
D.

OTHER ACTIONS:

1 thro.ugh 4:

No

None.

None.

5.
Classificatior of instru~entation, control, "and electrical equipment: .
IEEE, in conjunction with NRC, will prepare a standard to provide a classification appro~ch for instrumentation, control,.and electrical equipment.
E.

REFERENCES

President's Commission Report: Items A.4.b, A.4.c(ii), 0.1, 0.2, E.4.a (see
item I.O for Control Room Design)
·Other:

NUREG-0578, Recommendations 2.1.3.b and 2.1.8.b
NUREG-0585, Recommendation 9
., ___ /.·,
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NUREG/CR-1250, Vol. I, p. 127; Vol. II, Part 1, p. 199, Part 2, pp. 429,
456, 464, and 486.
Letter from Chairman, ACRS, to Chairman, NRC, dnted August 13, 1979,
Subject: 11 Short .. Term Recommendations of n4I-2 Lessons Learned Task
Force";
' Chairman, ACRS, to Chairman, NRC, dated August 14, 1979,
Letter from
Subject: "St.udies to Improve Reactor Safety. 11
Letter from Chairman, ACRS, to Chairman, NRC, dated May 16, 1979, Subject:
"Interim Report No. 2 on Three Mile Island Nuclear Station Unit 2"
Letter from Chairman, ACRS, to Chairman, NRC, dJted May 16, 1979, Subject:
"Interim Report No. 3 on Three Mile Island Nuclear Station Unit 2"
Letter from R. Fraley, ACRS, to Commissioner;, NRC, dated April 18, 1979,
Subject: ''Recommendations of the NRC ACRS Regarding the March 28, 1979
Accident at the Three Mile Island Nuclear Station Unit 2" .
Letter from Chairman, ACRS, to Chairman, NRC, dated April 7, 1979, Subject:
"Interim Report on Recent Accident at the Thr~e Mile Island Nuclear
Station Unit 2"
Letter from Chairman, ACRS, to Chairman, NRC, dated April 17, 1980,
Subject: "NUREG-0660, 'NRC Action Plans Developed as a Resu1 t of the
TMI-2 Accident,' Draft 3"
Memorandum from J. M. Allan, NRC Region I, to N. C. Moseley, October 16,
1979, Subject: "Operations Team Recommendations-IE/TM! Unit 2
Investigation," Recommendations C. 1.a, C.l.b; C.l.e, C.3.b.
Memorandum
from J. M. Allan, NRC Region I, to J. H. Sniezek,. September 28,
.
1979, Subject: "IE/TMI Radiological Investgiation Team Recommendations
for Lor.g-Term TMI Improvements and/or For Other Power Reactor Sites,"
Recommendations 18, 19, 51.
.
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TASK I.F

QUAL!TY ASSURANCE

A.
OBJECTIVE: Improve the quality assurance pr~gram for design, constru~
tion, and operation~ to provide greater assurance that plant design, constr~c
tion, and operational activities are conducted in a manner commensurate with
their importance to safety.
B.

NRC ACTIONS

Several systems important to the safety of TMI Unit 2 were not designed,
fabricated, and maintained at a level equivalent to their safety importance.
They were not on the Quality Assurance List (the QA list) for the plant. This
condition exists at other plants and results primarily from the lack of clarity
in NRC guidance for graded protectfon. This situation and other quality assurance problems relating to the quality assurance organization, authority, reporting
and inspection have been identified by the various TMI accident investigations
and foquiries. One of the difficulties in establishing a QA list based on safety
importance is the absence of relative risk assignments to equipment~ NRC wiii
develop guidance for the expansion of the listing of equipment important to
safety and later for what constitutes activities acceptable for effective quality
assurance programs for design, construction, and operation.
Other tasks will resolve the importance to safety of equipment (associated risk).
These include Items II.C.1.1, Interim Reliability Evaluation Program, II.C. 1.2,
Continuation of IREP, and II.C.1.3, Systems Interactions. These planned actions
will upgrade the safety quality associated with a significant amount of equipment.
The net effect will be to improve the reliability of systems and equipment needed
for integrity of the reactor coolant system pressure boundary, accident prevention
and mitigation, safe shutdown and cooldown, and information display and annunci-·
ation for plant operational safety.

NUREG 0660
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1.

Expand QA list.

a. Description: NRC will develop guidance for 1icen~ees to expand tr.2ir
QA lists to cover eouipment important to safety and rank the equipment in orjer
of its importance to safety. The results of the interim reliability evalu~
tion program (!REP) and the systems interaction tasks wil_l be used to establish
the importance of equipment as it relates to safety. Experience in use of the
revised NRR review procedure for developing QA lists for individual operating
license applicants will also be factored into the generic guidance to be
developed and when determining backfit requirements. (There is a task"presently
under way to define the applicability of 10 CFR 50 Appendix B to 10 CFR 50
Appendix A required equipment.)
b.
Schedule: SD wi 11 issue a regulatory guide by September 1983. The
expanded QA list will be issued to licensees and applicants for implementation
by December 1983. This schedule is compatible with the !REP schedule.
c.
Resources: NRR first year - 0.3 my, second year - 0.3 my; SD first
year - 1.0 my, second year - 0.3 my; IE first year - 0.3 my, second year - 0.3 my.
2.

Develop more detailed QA criteria.

a.
Descri~tion:
NRC will develop more detailed criteria for various
aspects of quality assurance for design, construction, and operations. The
existing criterid are general and allow broad interpretation. Detailed
guidance is need~d to clarify NRC requirements for the QA function in design,
construction and operations. In development of the detailed criteria
consideration will be given to the following:
Assure the independence of .the organization performing the
checking functions from the organization responsible for performing the tasks.
For the construction phase, consider options for increasing the independence
of the' QA function. Include an option to require that licensees ·perform the
entire quality assurance/quality control (QA/QC) function at construction sites.
Consider using the third-party- concept for a~company.ing the NRC review and audit·
(1)
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and making the QA/QC personnel agents of the NRC.
enhance QA/QC indeQendence.

Consider using INPO to

(2) ·Include the QA personnel in the r~view and approval of plant

operational maintenance and surveillance procedures, and quality-related
procedures associated with design, construction, and installation.
(3) Include the.QA personnel iri all activities involved in de~~gn,
construction, install2tion, preoperational and startup testing, and operation.
(4) Est~blish criteria for determining QA requirements for specific
classes of equipment, such as instrumentation, mechanical equipment, and electrical equipment.
(5)

Establish qualification requirements for QA and QC personnel.

(6)

Increase the size of the licensees' QA staff.

(7) Clarify that the QA program is a condition of the construction
permit and operating license and that substantive changes to an approved program
must be submitted to NRC for review.
(8) Compare NRC QA requirements with those of other agencies (i.e.,
NASA, FAA, DOD) to improve NRC requirements.
(9)

Cladfy organizational reporting levels for •the QA organization.

(10) Clarify requirements for maintenance of "as built" documentation.
(11) Define role of QA in desig~ and analysis activities. Obtain
views on prevention of design errors from licensees, architect-engineers, and
vendors.
b.
Schedule: This is a Decision Group 0 iteni~- Therefore, sc·hedules
and resources are to be developed in connection with routine agency budgetary
processes.
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c.

Resources:

C.

LICENSEE ACTIONS

1.

Expand

See

11

Sc he du le" above.

Q~.lis~.

a.

Descript~on:

b.

Schedule:

Develop improved QA list.

Licensee action is yet to bf' determined.

c.
Resources: No resources required until implementation in FYe3.
Estimate for FY83 is not provided.
2.

Develop more detailed QA criteria:

D.

OTHER ACTIONS:

E.

REFERENCES:

None.

President's Commission Report:
Other~

This is a Decision Group D ite~.

Recommendations A.4.b, A.5, 8.1.a

NUREG-0616, Recommendations 2.5.2.1, 2.5.3.3, 2.6.1.l, 2.6.1.2, 2.6.1.5
NUREG/CR-1250, Vol. II, Part 2, p. 487.
Letter from Chairman, ACRS, to Chairman, NRC, dated August 14, 1979,
Subject: 11 Studies to Improve Reactor Safety"
Letter from Chairman, ACRS, to Chairman, NRC, dated December 17, 1979,
Subject: "A Review of NRC Regulatory Processes and Functions"
Memorandum from J. M. Allan, NRC Region I, to J. H. Sniezek, September 28,
1979, Subject: 11 IE/TMI Radiological Investigation Team Recommendations
for "Long-Term" TMI Improvements and/or For Other Power Reactor Sites
Recommendation 24
Memorandum from J. M. Allan, NRC Region I, to N. C. Moseley. Octo~er 16,
1979, Subject:: "Ope rat ions Team Recommendat i ons-IE/TMI Unit 2
Investigation" Recommendations C. l. a, 0.1
11
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58 - Non-Random Multiple Failures (Formerly "Common Mode Failure")

The term "corranon mode failures" has, in many instances, come_

to

mean

multiple failures of identical comi:onents exi:osed to identical or nearly
identical conditions or environments, and the use of diversity in
comi:onents .has been prop:>sed or required

to

avoid such failures.

'Ihe

concern of the ACRS is better expressed by the term "non-randc:m multiple
failures," which is intended to include not only the type of "comn):)n mode
failure" discussed above but other -types of multiple failures for which
the consequences and probabilities cannot be predicted by application
of the single-failure criterion.

Examples include the use of the same

sensors or comi:onents for ooth control and protection systems (a resolved
·matter); sequential multiple failures due
simultaneous multiple failures due

to

to

a "dc:mino ;effect," ard

a single fault.

Since designs

·115ually do not knowingly incorrorate features susceptible to such
~failures,

techniques and criteria need to be developed to detect and

avoid them in all systems imi:ortant to safety.

nie following is a

partial listing of systems whose common.mode failure has been cited
by the ACRS as a matter of safety concern:
SSA - Ser~~ Syste:ms
588 - Alternating Current Sources
SBC - Direct Current Sources
Other i terns may be added to this listing in the future.

3/21/79

65 - Periodic (10-Year) Review Of All Power Reactors

In its report of June 14, 1966, the ACRS recommended that t=eriodic
comprehensive reviews be conducted of ot=erating licensed power
reactors by the NRC Staff.

These reviews would be preceded by a

comprehensive report by the ot=erator which evaluate the past
experience and the safety of future ot=eration of the plant.

The NRC Staff has maintained a continuing review of the safety of
operating plants.

In

p.:rticular, as generic matters of p:>tential

safety significance arise, the appropriate operating reactors are
asked to assess the relevance of the matter to each particular
reactor.

This is a necessary but different aspect of the continuing

surveillance and review of the safety of operating reactors than was
envisaged by the ACRS in its recommendation of June 1966.

The Committee continues to believe

bo~,

approaches are desirable

and awaits the developnent of a program of periodic comprehensive
reviews.

/
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70 - Design Features To Control Sabotage
Considerable attention has been devoted to control of industrial
sabotage of nuclear FOwer plants, particularly with regard to control
of unauthorized acces5, and p::>tential modes of sabotage by individuals
or groups external to the operating organization.

'Ihe ACRS believes

that deliberate attention should be given to aspects of design that
could improve plant security.

With the empiasis being place:3 on

standardized plant designs, it becomes especially irnFOrtant to introduce design measures that could protect against industrial sabotage,
or mitigate the consequences thereof.
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77 - Soil-Structure Interactions

Ongoing stooies by the NRC and the· industry are reviewing and reevaluating matters related to soil-structure interaction and to the
appropriate seisnic resp::mse spectn.nn to be used at the foundation level
of a nuclear µJwer plant.

'll'lese reviews may lead to a modification of

current criteria used in the seismic design of foundation structures.
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DC

Power System Reliability

This issue involves a potential
reliability.

~;:-.proveriient

related to DC pcwer syster.i

The issue was originally raised by an ACRS consultant.

The NRC staff has funded a contractor study of the probability of core
damage following certain transients as a result of loss of shutdown
cooling fror:i DC power system failures.

The DC power systf:!ll analyzed in

the study was a DC system meeting the staff's current minimum requirements.

The preliminary results indicate that relatively significant

reductions in the probability of core dar.Gge from event sequences involving DC power system failures could be realized by making certain iri;::>ro·1ements in the DC power system design.

Hcwever, such

irnprove~ents

wQuld have

little effect on the overall core damage probability unless other improvements in the shutdown cooling system design are made.
.clear how

Further it is r.ot

typical the DC power system analyzed is compared to those found

at most plants.

It is thought likely that most actual installations exceed

the staff's miniiolurn requirements.

Accordingly,. further study ·is recoJ'i'7:.enced

to determine if this issue should be designated as an Unresolved Safety Issue.
B'..IR Jet Pump In tearitv
This issue involves the potential for degraded core cboling as a result of
jet purap failure that occurs because of a large LOCA and degraded structural
jet pump me:nbers.

Failure could potentially result if jet

· me!Tlbers were cracked during nor:nal service by water

ha~er

pu~p str~ctural

events prior to

the LOCA, or result from flow induced vibration caused by ECCS flow following a LOCA.

This issue was the subject of a

~er:iorandum

from C. Michelson

8/12/80 and Special Report
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NUCLEAR REGUL.1-1.TORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON. 0. C. 20555

August 12, 1988

Honorable John F. Ahearne
Chai rr:ian
U.S. Nuclear Regulatory Cor.1mission
~ashington, OC
20555
S:JSJECT: .NEW UNRESOLVED SAFETY ISSUES
Dear Dr.· A.'iea me:
During its 244th meeting, August 7-9, 1930, the ACRS discussed ;·lith the NRC
Staff their selection of new Unresolved Safety ~ssues.
We agree that the items suggested by the Staff deserve the priority of study
that they will receive if they are classified as Unresolved Safety lssu?s.
In addition, we believe the following should be added to the list~
1.

.Q_~_~o . :er -~~P11. B_e_J_"f_a_~~li!.r

- This issue is currently being cJ·~r~ssed
and r..3.y be resolved in the near future, but it should be :ar1·ied as unresolved until resolution is clearly achi~ved.

2.

Si1~e

Failure Criterion - Many curi-ent ,safoty e·,aluat.io:is use the single
failure criterion as a m2asure of relicbility. Its ii"i,1J1:·l·;ocy is widely
re.cc:>gnized •. It should be replaced~ where feasible, with c1·it.2ria that
consider the possible :contfibutign~ to risk of m~]tiple fail~r~s.
.

3.

.

.

. ·... : . ~~:

..

:!:. ~ . -~- .

~-

.. .

.

Contr~l System R-eliabi1it.Y -: Rece-rit experience has ·indicated that (j,jre attention must be given to reactor control system reliability. Most safety
analyses in the past have giv~n minim~m attention to control system reliability based partly on·t~e- assumption that failur~. of the syste:n r..akes"
it unavailable and ignore~ the fact that this failure may actually produce
an unsafe mode of reactor behavior. This problem should receive further
study to deter1nine appr0priate reliability standards ·for control systems.
f9µro~riate reliability of nJnsafety syste;n infon;o~tion dic;~l;;y<>d f=::ir u!'.e
of the reactor operator is a related irn~ortant issue.

We belie-.·e there are two potential proble:11s \-1ith the Staff's ~"2thod of choosing
ccndidate itei:is for the Unr~solved Safety Issues list~ .first, t..~ccuse of the
. manner by which ite:ns must be sponsori!d by sp2cific unils of the Staff, the
procedure may te.nd to miss im;Jortant proble::is ;·:hich Me co1i1plex and not yet
clearly defined. Second, the possibility that a probkm 1~.JY be resolv2d in six
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John F. Ahearne
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August l 2 , 1980

months does not mean that it will be resolved and should not be grounds for
·its exclusion from the list. Assigr.ment of such an item to Unresolved Safety
Issues status may make its resolution more probable.
Sincerely,

.

U~lk?
Milton S. Plesset
Chai riilan
Reference:
. U.S. Nuclear Regulatory Commission Staff Paper, "Special Report to Congress
Identifying Hew Unresolved Safety Issues," SECY-80-325, dated July 9, 1980.
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