DEC 21 1981

MEMORANDUM FOR: Darrell G, Efsenhut, NRR
Edward L. Jordan, IE
Donald B, Mausshardt, NMSS
Robert M. Bernero, RES
Clemens J, Heltemes, Jr., AEOD
Joseph Scinto, ELD

FROM: Victor Stello, Jr., Chatirman
Committee to Review Generic Requirements
SUBJECT: CRGR MEETING NUMBER S

The Committee to Review Generic Requirements will meet on Thursday,
January 7, 1982, from 1-5 pm in Room 6507 MN8B. The meeting agenda {s
as follows:

1. Requlatory Guide 1.68,3 Briefing - Preoperation Testing of Instrument
and Control Afr Systems. This Requlatory Gufde was sent to my
office for concurrence prior to final printing and distribution
(Enclosure 1), I have askad Robert Minogue, Nirector of Research,
to have his staff brief the CRGR regarding Req. Guide 1.68.3 (1 hour).

2. Equipment Qualification Briefing - The Commission 1s considering
the proposed Equipment Nualification Rule. In this reqard, I have
asked the Nffice Nirectors involved with the proposed rule to brief
the CRGR on this topic (Enclosures 2 & 3) (1 hour).

3. Contfnuation of Emerqgency Response Nscussions - furing the last
CRGR meeting, the Committee continued discussion of the previous
meeting on the topfc of "Facilities, Equipment and Procedures to
Cope with Emergencies 1n Nuclear Power Plants.” Ed Blackwood of
the DEDROGR staff discussed the inftfal findings of a Task Force
review of NRC's requirements in this area, The Comittee decided
that 1t will seek comments from the Program Offices after the Task
Force refines the proposed requirements. The DEDROGR staff 1s
drafting an inteqgrated plan for further £D0 actions. These are to
be discussed. As soon as the DFIROGR staff completes its work but
prior to the meeting, I will forward some information to you regarding
this subject (1 hour).

4. The CRGR will discuss and develop {tsrrecommendations in a closed
sessfon, (1 hour).
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With regard to attendance at CRGR meetings, I believe that having 25-30
senfor level staff in attendance {s unnecessary and unproductive, By

copy of this memo, | am requesting the Office Directors to 1imit attendance
of their staffs at CRGR meetings to those few senfor staff needed to
address the agenda {tem under discussfon. In additfon, the time set

aside for the CRGR to discuss and develop its recommendations will be
closed to all but CRGR members and invited participants.

Original signed by
Ii‘}u S'-Ol“‘_/

Victor Stello, Jr., Chairman
Committee to Review feneric
Requirements

Enclosures: As stated
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U.S. NUCLEAR REGULATORY COMMISSION -

JREGULATORY GUIDE
OFFCE OF NU%G%L?‘\T ETW

July 1981

_ REGULATORY GUIDE 1.683

(Task RS 7094)

C,owcul”ffﬂ(& P Qtw‘a (>

PREOPERATIONAL TESTING OF INSTRUMENT AND CONTROL AIR SYSTEMS

A. INTRODUCTION

General Design Criterion 1, “Quality Standards and
Records,™ of Appendix A, “General Design Criteria for
Nuclear Power Plants™ to 10 CFR Part 50, “Domestic
Licensing of Production and Utilization Facilities,” requires
that structures, systems, and components important to
safety be tested to quality standards commensurate with
the importance of the safety functions to be performed.
Criterion X1, “Test Control,” of Appendix B, “Quality
Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants,™ to 10 CFR Part 50 requires that a
test program be established to ensure that all testing,
including preoperational testing, required to demonstrate
that structures, systems, and components will perform
satisfactorily in service is identified and performed. Instru-
ment and control air systems supply pressurized air to
operate vanous loads, including components and systems
that are required to perform functions important to safety.
This guide, which replaces Regulatory Guide 1.80, describes
a method acceptable to the NRC staff for complying with
the Commission's regulations with respect to preoperational
testing to verify that instrument and control air system'
and the loads they supply will cperate properly at normal
system pressures and to ¢ensure the operability of functions
important to safety in the event that system pressure is lost,
reduced beloW normal operating level, or increased above
the design pressure of the system components.

B. DISCUSSION

Instrument and contral air systems typically furnish
pressurized air to a wide vanety of equipment in nuclear
power plants The extent to which such air systems are used
varies with different designs of both the nuclear and the
balance-cf-plant portions of the facility,

'T‘ho recommendations of this guide sthould aso be applied to
(1) compressed gas systems that, although not demgnsted as insuru~
ment asd control ar systems, supply losds that could affect the
overall safety aad ormance of the plant, (2) compressed gas
systems that supply loads only to speafic systems that are important
to safety, sad (1) srystems important to safety that use compressed
Eans omc mu alr,

— —— — S—— -

Because of the diversity of loads normaly supplied, there
is a possibility for unsafe interactions. Therefore, it is impor-
tant that testing be done to verify proper functioning during
normal operation and to determine the effects of total loss,
reduction, or increase of the pressu-e within the entire instru-
ment and control air distribution system and portions thereof.

It is essential that testing verify that the system will
respond appropriately to both normal operation of the
plant and upset, faulted, or emergency conditions with
consideration being given to (1) complete and sudden loss of
pressure resulting from such postulated events as inadver-
tent valve operation in the supply system, severance of &
system pipe, loss of offsite electric power, loss of d.c
power, and component malfunction; (2) partial or gradual
loss of system pressure to the entire distribution system or
portions thereof resulting from such events; and (3) increases
in pressure due to compoment malfunction or failure.

Air-operated valves and other air-operated components are
normally designed to respond ir a given manner, i.e., fail open,
fail closed, or fail as is, if the instrument and control air
supply is lost ar its pressure is reduced or increased. Verifice-
tion of system response to a loss-of-air-pressure event is an
esseatial part of testing at the preoperational stage, at which
time it can be accomplished with a minimum risk to power
plant equipment and personnel Testing also provides a
means for determining the adequacy of operating and
emergency procedures for coping with a loss of air supply.

Preoperational testing of the instrument and cortrol air
system following construction of the plant and installation
of the instrument and coatrol air =ystcm will help ensure
that the air supply equipment (comipressors and assoc
ated controls and backup air suppii#i) and the equipment
provided to maintain the quality of air supplied (e.g., filters
and dryers) will function within design requirements.

The spplicant is responsible for developing s suitable
preoperational test program for the instrument and control
air system. This includes preparing adequate procedures for
carrying out the program, properly conducting the preopers-

USNRC REGULATORY GUIDES

Reguiatory Guides are issued 10 describe and make avallable 1o the
PuDiic methoas accentabile to the NRC staft of Impiementing
toecific parts of the Commission's reguiations, 10 Celineate ‘ech-
nigues Used Dy the staff in evaluasting specific prodiems or postus
ated accioents, of 0 provide gulcance 1o applicants, Reguiatory
Guices are nof uDstitutes for regulations, and compllance with
™em is not required, Methods and solutions different from those set
Out In the guices will be acceptadie if they Drovioe a Dass for the
fingdings requisits 10 the Issuance or contnuance of & permit or
license Dy the Commission,

THIL guioe was Issued atter consideration of comments received from
the Dubiic. Commaents and sugoertions for Improvements in these
PO are encouraged At all Limes, and guioes will De revised, as
AEQTO0TIAte, 10 ACCOMMOCATE COMMEnts and 1O reflect new Informa-
Lon or experience,

Comments snould be sent to the Secrstary of the Commission,
U.S. Nucisar Seguiatory Commission, washington, D.C. 20558,
Attention: Docxeting and Service Branch,

The guides are issued In the following ten droad divisionm

1. Power Reactors 6. Procucts

2. Fesaarch and Test Reactors 7. Transportation

3. Fueis ana Materiais Facilities l. Cccupational mearth

4 Environments and Siting MAmntitrust and Financial Review
S. Materialis ang Mant Protection 10 General

Cooles of lisued guides may bDe durchased at the current Government
Printing Office price. A sudscription service 1or future guices in spes
cific aivisions is availadie through the Government Printing Office.
Information on the subscription sarvice ang current GPQ prices may
De otlined Dy writing the U.S. Nucisar Regulatory Commission,
washington, O.C. 20558, Attention: Pubiications Saies Managar,




tional tests, any establishing the validity of the test results

by adequate review and approval
C. REGULATORY POSITION

As part of the initial preoperational testing program and
also after major modifications or repairs to the instrument
and control air system or portions thersof (eg., where
aur-flowrats requuements are significantly altered or
where opened systems are subject to contamination), the
system and loads should be tested as described below to
verify that all components function properly at normal
pressures and following possible pressure iz zreases and that
the systans respand as designed to a loss-of-air-pressure event.

1. The test program for the instrument and control air
system and associated equipment should include the
applicable prerequisite checks, verifications, and tests
provided in Section C.2 of Regulatory Guide 1.68, “Initial
Test Programs for Water-Cooled Nuclear Power Plants™

2. Compressors, aftercocicrs, oil separator units, air
receivers, and pressure-reducing stations should be tested to
__Yenfy proper operatian according to system den;n. The opera-
ton  of compressor unloaders, automatic and ‘manual startand

stop circuits of standby compressors, high- and Jow-pressure
alarms, pressure indicators, and temperature indicators
should be checked. Relief valve settings should be verified.

3. Air dryer units should be tested for proper function-
ing, and the units should be operated through at least one
regeneration cycle, Acceptable operation at maximum flow
rates should be verified The appropriste differential
pressures and proper operation of pressure switches, high-
and low-pressure alarms, safety and relief valves, bypass
valves and alarms and resets should be verified.

4. It should be verified by test that the instrument and
control air system will meet specifications relating to flow,
pressure, and temperature of the product air.

5. It should be estatlished by appropriate measurements
ar observations that the total air demand at normal steady-
state conditions, including leakage from<the system, is in
accordance with design.

6. The ability of the system to meet the quality require-
ments of ANSI/ISA §7.3-1975, “Quality Standard for
Instrument Afr,™® with respect to oil, water, and particulate
matter contained in the product air should be verified by
analyzing the air at the end of each feeder line using con-
tinuous flow techniques or by analyzing a disctete sample.

7. When redundant components and air supplies are
provided in the facility design to meet the single-failure
criterion for a given safety function, it should be verified by
test that the uingle-fallure criterion is met.

8. It should be verified by tests that the air-operated or
tir-_pgvt_red_lo-_qs that are a part of (or supnort the opera-

Co;n- may be obtained from the Instrument Society of
America, P.O, Bax 12377, Research Truangle Park, North Carolins
27709,
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tion of) portions of the fadility important to safety respond
in accordance with design to a loss of sir pressure, Testing
should be sufficiently comprehensive to determine the
respanse of loads to complete loss of system pressure, both
sudden and gradual and to partial reductions in system
pressure, The tests should verify the adequacy of design
requirements relating to system pressures at which supplied
loads change state (e.g., fail open, fail closed, fail asis, fail
upscale, fail downscale, or fail to perform other required
functions). Testing should also verify that the backup
supplies for the protected loads supplied by the system,
e.g. sccamulators apd backup bottled gas supplies, will
mairisia sufficient air pressure to permit these loads to
Mmthddednfn,cm

As part of the above testing, loss-of-air-supply tests should
be conducted on all branches of the instrument and control
air system simultaneously, if pructicable, or on the largest
number of branches of the system that can be adequately
managed. For each test, the valves to be tested should be
placed in their normal operating position, and the rest of
the plant should be maintained in as close to normal conditions
as is practicable. (It should be noted that not all valves can
be placed in the required normal operating position because
of operating procedure requirements or persorael or equip-
ment safety factors.) The following tests should b:: performed:

a. Shut off the instrument and control air system in &
manner that would simulate 2 sudden air pipe break and
verify that the affectea components respond property.

b, Repeat test a, but shut the instrument and contrdl air
system off very slowly to simulate a gradual loss of pressure.

9. Tests should be conducted, as appropriate, to demon-
strate that plant equipment designated by design to be sup-
plied by the instrument and control air system is not being
supplied by other compressed air supplies (such as service
air) that may have less restrictive air quality requirements.

10, Plant components requiring large quantities of
instrument and control air for operation (such as large valve
operators) should be operated simultaneocusly while the
system is operating at normal steady-state conditions
(unless it can be shown that simultaneous operation is
prohibited by interlock or appropriate procedure) to verify
that pressure transients in the distribution system do not
exceed acceptable values

11. Functional testing of instrument and control air
systems important to safety should be performed to ensure

that credible failures resulting in an increase in the supply '

system pressure will not cause peak transient pressures
above the design pressure of the system components

D. IMPLEMENTATION

Except in those cases in which an applicant proposes an
mpuble altermative method for complying with tpea.ﬁed
portions’ of the Commission’s regulations,” the method
dexc-bea/.n this guide will be used 4 the evaluationo
apph.anonyor operating licenses received after June 1,
1982, P
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VALUE/IMPACT STATEMENT

BACKGROUND

Regulatory Guide !.80 provides methods for preopers-
tional testing of instrument air systemns to ensure that the
instrument air systems and components as designed and
installed will function properly and that they are free from
foreign matter that could cause malfunctions during opera~
tion. The guide also contains provisions for tests to demon-
strate that the systems will respand as expected to a lossof-
instrument-air accident.

Experience in using the guide has shown that there have
been problems in applying the guide where there is a relation-
ship between the instrument air system and the control air
system. Therefore, the scope of Regulatory Guide 1.80 was
*xpacid to include the control air system because of the
rostoluty that it may be associated with systems important
to wisty, However, the expanded guide is being issued as
Reguiatory Guide 1.68.3 in order to group it with other
guides in the initial test program subseries, and Regulatory
Suide 1.80 is being withdrawn,

VALUE/IMPACT

1. The scope of the guide has been expanded to include
control air systems as well as instrument air systems.

Value - This change will make it clear that snme testing
is needed for all instrument and control air systems. Some
applicants have taken the posidcn that their plants are so
designed that failure of the instrument air system (ie.,
total loss of pressure) will cause no safety problems The
instrument air system of these plants hasnot been designated
as important to safety and therefore, by this logic, Regula-
tory Guide 1.80 is not applicable. This argument ignores
the fact that, aithough loss of system pressure maj not be
serious, malfunction of the air system (e.g., introduction of
dirt, ail, or moisture also addressed by Regulatory Guide
1.80) could lead to failure of loads that are important to
safety. The revised guide makes it clear that the testing
applies to all air systems that supply air to loads that are
important to safety. -

Impact - There may be some impact if applicants have
not been testing because their systems have been identified
by names different from those used in the guide. However,
the staff position has always been that systems important
to safety should be tested to demonstrate proper operation
and to ensure that the functioning i loads impartant to
safety is not jeopardized by failure of associated systems,

2. Regulatory Position §, which cally for ~erification by
tests that the total air demand at normal steady-state
conditions, including leakage from the system, is in accard-
ance with design, was added.

Value - The tests called for by this provision will verify
actual air demands so tha: air supply capacity caa be
verified as adequate with the necessary margin to account

for peak loads and increased leakage that may occur as
the system is used.

Impact - Although not specifically mentioned, it has
been the intent that the tests called for in this position be
accomplished. The position is stated explicitly to improve
guidance, For those plants that were not already obtaining
the information, the impact should be minimal as the data
can be obtained by normal system observations and simple
measurements, ) o ’ :

3. Regulatary Position 9, which calls for tests, measure-
ments, and observations to be conducted to demonstrate
that air supplies such as the service air supply are not
inadvertently tled into the instrument and control air
systems, was added

Value - The tests called for in this position will demon-
strate that air systems with poor quality air are not inadver
teatly tied into the systems that supply air to loads that are
important to safety. Since air systems are generally field
run, verification of independence by test is essential

Impact - The impact will be minimal. The demonstration

that there are no crossties from the service air system can

be accomplished by cutting off the instrument and control
air source with all other air systems under pressure and
showing that no air is being introduced into the system.

4. Regulatory Position 10, which <t:ies that plant
components requiring large quantities =i :ir for operation
should be operated simultanecusly to «stat ish that pressure
transients created by such operaticn do not exceed accept-
able values, was added.

Value - This test will demonstrate that the maximum
operating transients on the system are within limits that
will not adversely affect the operation of loads that are
important to safety,

Impact - There should be minimal impact since the test
can be run by simple operational procedures and data
observations,

S. The regulatory position that provided for a test of the
loss of air with valves placed in other than the failed posi
tion was deleted.

Value - An unnecessary system test was deleted The
response of components to a loss of wr pressure (when the
valves are placed in a position other than the failed position)
can be verified, where required, on an individual component
basis,

Impact - There is no impact since no new position is
imposed.

6. The regulatory position calling for the test results to
be included in the startup report was deleted.

1.68.3-3



Value - An unnecessary reporting provition was removed.
This provision was inappropriate since preoperational
testing precedes the startup test program. The test results
should be retained as part of the plant historical recard.

Impact - There is no impact since no new position is
imposed.

7. Regulatory Position 11, which provides for functional
testing to ensure that credible falures resuiting i an
increase in the supply system pressure will not cause peak

1.68.34

transient presmures above the “cgign prowure of the jystem
components, was added.

Value - Operating experience (e.g., Plgrim) has shown
that pressure transients above the design pressure of some
components can cause those components to malfunction,
which could csuse unsafe conuitions to exist

Impact - There should be minimal impact. AAditional
testing will be required. However, the fast wetup should be
no different rom that needed to conduct the losyof-pressure
tests, hence increased.test time would be the only factor.
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MEMORANOUM FOR: Harold Denton, Director o
Office of Nuc1e¢r Reactor Regulation

Richard DeYoung, Director
Office of Inspection and Enforcement

Robert Mirncaue, Director
Office of Nuclear Regulatory Research

FROM: Victor Stello, Jr.
Deputy Executive Director
Reqional Operations and Generic Requirements

SUBJECT: EQUIPMENT QUALIFICATION RULEMAKING

The enclosed letter from Chairman Palladino to Mr. Vandenburgh of Yankee
Atomic Electric Company notes that the proposed requirements in the area
of Equipment Qualification will include a value-impact assessment and
will provide an estimate of the potential risk reduction that can be
obtained from implementation of the requirements.

In your plans for developing the proposed Equipment Qualification Rule,
you should plan on submitting the Rule to the CRGR for review. We are
scheduling a briefing for the CRGR on this topic for Thursday, January 7,
1982, Please have representatives from your offices coordinate a briefing
on the background, plans and schedules for developing the Equipment
Qualification Rule,

/’

Victor Stello, w. ]
Deputy Executive Director
Regional Operations and Generic

Enclosure: As stated Requirements

cc: W. Dircks
CRGR Members
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UNITED STATES
1 j NUCLEAR REGULATORY COMN‘ISSION

WASHINGTON, D, C, 20555
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Decembe= 2, 1981
CHAIRMAN

Mr. D. E. Vandenburgh

Senior Vice President

Yankee Atomic Electric Co.

1671 Worcester Road

Framingham, Massachusetts 01701

Dear Mr. Vandenburgh:

This is in response to your letter of September 14, 1981
ich discusses your concern with gurrent Cﬁ""1ss. 0 Aft1q_;
equipment gualificatijon and with u f interim require-
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the bafkgrOuﬂd and basis- for ‘he current staff
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trical equipment is contained in the Commission's Memo-
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safety.

tion.
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These factors are being considered and will be
applied in the ongoing rulemaking on equipment qualifica-

We intend to allow licensees sufficient time for
in-depth engineering, design, and procurement of high

quality equipment and for proper installation, compatible
with operational schedules to the extent possible in view
of public health and safety considerations.

Finally, you expressed concern about the overall implemen-
tation of seismic, dynamic and environmental qualification

of safety-related electrical and mechanical equipment.

In

establishing the proposed and the final requirements in

this area the Staff will develop a value-impact assessment

and will provide an estimate of the potential risk reduction

that can be obtained from implementation of the requirements.

These acsessments will be evaluated by the Commission during
"our deiiberations on the requirements.
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Sincerely,

Original Signed by

Victor Cilinsky

Nunzio J.
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