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MEMORANDUM FOR: Edward L. Jordan, Chairman
Committee to Review Generic Requirements
FROM: Eric S§. Beckjord, Director
Office of Nuclear Regulatory Research
SUBJECT: CRGR PACKAGE FOR THE RESOLUTION OF GENERIC

SAFETY ISSUE = 29, "BOLTING DEGRADATION OR
FAILURE IN NUCLEAR POWER PLANTS"

£nclosed for your information and possible review is the CRGR
package for the resolution of GSI-29, "Bolting Degradation or
Failure in Nuclear Power Plants,” which includes: (1) draft
memorandum to the EDO describing the proposed resolution of the
subject generic issue, (2) proposed generic information letter,
(3) regulatory analysis (NUREG- ), (4) recommendations
regarding a new SRP Section, and (5) NUREG-1339, "Resolution of
Generic Safety Issue 29." NRR has concurred in the attached
proposed generic information letter and OGC has expressed no
legal objection to the generic letter.

GSI~-29 was established in 1982 to address staff concerns about
degradation and failure of safety-related bolting in nuclear
power plants. The RES staff has concluded that sufficient basis
now exists for the resolution of GSI-29.

We do not believe the proposed generic information letter for
plants currently holding an OL or CP necessitates CRGR review,
since it does not require licensee action or response. We do
recommend that a new Standard Review Plan (SRP) Section on
"Safety-Related Bolting" be developed by NRR for the reviewv cof
future plants and be included in a future revision to the SRP.
As part of the resolution of GSI-29, RES is tramsmitting to NRR
specific recommendations for bolting-related topics to be
addressed in the SRP (Enclosure 4).

We would be happy to provide a presentation on the resolution of

GSI-29 to the CRGR if they so wish. Please advise us within two

weeks as to whether or not the CRGR wishes to review the proposed
resolution of GSI-29 with the staff.

Eric S. Back\g\d‘, Director
Office of Nuclear Regulator' Research

Enclosures: As stated

cc: See Next Page
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ENCLOBURE 1

EEMORANDUM FOR: James M. Taylor
Executive Director for operations

FROM: Eric §. Beckjord, Director
office of Nuclear Regulatory Research

SUBJECT: RESOLUTION OF GENERIC SAFETY ISSUE - 29,
BOLTING DEGRADATION OR FAILURES IN NUCLEAR
POWER PLANTS

The purpcse of this memorandum is to formally document the -
resolution of the referenced generic safety issue.

€sSI-29 was established in 1982 to address staff concerns about
degradation and failure of safety-related bolting in nuclear
power plants. The staff has performed a Regulatory Analysis
{KUREG~ ) and concluded that sufficient pasis now exists for
the resolution of GSI-29. A generic information letter (Generic
Letter 91~ ) together with NUREG-1339, "Resolution of Generic
Safety Issue 29: Bolting Degradation or Failure in Nuclear Power
Elants," have been forwarded to NRR for issuance to plants
currently holding an OL or CcP, to inform them of the technical
findings and resolution of GSI-29.

The resolution of GSI-29 is based largely on work performed by
the industry through a program developed by the Joint Atomic
Industrial Forum (AIF)/Materials properties Council
(vpC)/Electric Power Research Institute (EPRI) Task Group on
Bolting, and resulted in two volumes of EPRI Report NP-5769, two
volumes of EPRI Good Bolting Practices reference manual, and
three video training tapes. As discussed in NUREG-1339, with
gome exceptions and qualifications, the staff endorses the
tndustry findings and the industry recommended actions.
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The resolution of GSI-29 is also based on the fact that the staff
Bhas taken actions in the past on several specific issues related
to threaded fasteners in a number of bulletins, generic letters
and information notices. Major areas of concern which have been
gddressed are: PWR Reactor Coolant Pressure Boundary (RCPB)
bolting and component degradation due to boric acid corrosion
(Bulletin 82-02 and Generic lLetter 88-05), stress corrosion
cracking (SCC) of internal bolting in certain types of check
walves (Bulletin 89-02), non-conforming, misrepresented,
counterfeit and fraudulent bolting (Bulletin 87-02, Information .
Botices 89~22, B89-56, 89-70, Generic Letter 87-02), and
traceability and material control of fasteners (Information
Botice 86-25). Many of the above mentioned bulletins and generic
letters required the licensees not only to take short-term
actions to resolve the problem but also to develop and implement
continuing programs to minimize the likelihood of recurrence.
Details of these can also be found in NUREG-1339.

Although value-impact studies on GSI-29 were performed by our
contractors (Appendices A and B of Regulatory Analysis,

EUREG- ), the staff judged the studies to be inconclusive
regarding a mandatory program on safety-related bolting for
operating plants, and, therefore, additional requirements could
pot be justified in accordance with the provisions of 10 CFR
50.109 for operating plants. In addition, based on (1) bolting
operating experience in both nuclear and conventional power
plants, (2) the actions already taken through bulletins, generic
letters, and information notices, and (3) the industry proposed
actions, the Regulatory Analysis concluded that a sufficient
technical basis exists for the resolution of GSI-29. The staff
further concluded that leakage of bolted pressure joints is
possible but catastrophic RCPB joint failure which will lead to
significant accident sequences is highly unlikely.
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Generic lLetter 91~ and the accompanying NUREG-1339 therefore
suggest (but do not require) that the best way to resolve GSI-29
would be for utilities (1) to implement the industry bolting
integrity program as presented in EPRI reports and video tapes
and (2) to continue their actions in accordance with commitments
made in response to a number of generic letters and bulletins.

BES believes that it is desirable to document guidance regarding
bolting for future plants. In order to improve the review of
future plants and the review of submittals from operating plants -
for significant plant modifications, it is recommended that a new
Standard Review Plan (SRP) Section on "Safety-Related Bolting" be
developed by NRR to codify existing guidance and industry-
developed recommendations. This new SRP should be included in a
future revision to the SRP. As part of the resolution of

GSI-29, RES hars transmitted to NRR specific recommendations for
balting-related topics to be addressed in the SRP.

With the issuance of the Generic Letter 91~ and NUREG-1339, and
the proposal to develop a new Standard Review Plan Section,
Generic Safety Issue-29 is considered resolved.

Eric §. Peckjord, Director
Office of Nuclear Regulatory Research

cc: T. Murley, NRR
J. Richardson, NRR
F. Gillespie, NRR
M. Virgilio, NRR
C. Cheng, NRR
W. Minners, RES
T. King, RES
L. Shao, RES
R. Baer, RES
F. Cherny, RES
D. Thatcher, RES
R. Johnson, RES
T. Chang, RES



ENCLOSBURE 2

GENERIC LETTER
Ta: 21l Holders of Operating Licenses or Construction Permits
for Nuclear Power Plants

EUBJECT: GSI-29, Bolting Degradation or Failure in Nuclear Power

Plants (Generic Letter 91~ )
This letter informs licensees of the technical findings resulting
from the NRC resolution of GSI-29, including those resulting from
an industry-sponsored program on bolting degradation and failure
tn nuclear power plants. Bolting in this context includes all
safety-related bolts, studs, embedments, machine/cap screwvws,
ather special threaded fasteners, and all their associated nuts,
and washers.!” Both the industry findings and the NRC staff
resolution of this issue are documented in NUREG-1339.® It is
expected that recipients will review the information for
applicability to their facilities and consider appropriate
actions, if necessary. However, the suggestions contained in
thiz letter do not constitute NRC reguirements; therefore no

specific action or written response is required.

UT"""It is to be noted that concerns regarding reactor vessel

closure studs are being addressed under Generic Safety Issue
109, "Reactor Vessel Closure F2a “ure," and therefore are not
considered under GSI-29.

« FUREG-1339, "Resolution of Generic Safety Issue 29: Bolting
Degradation or Failure in Nuclear Power Plants" was
published by U.S. NRC in June 1990, and is enclosed with
this generic letter.




Both the NRC and industry noted that from 1964 to the early 1980s
the incidence of reported failures of high-strength bolting in
Class 1 components, component supports, and other safety-related
equipment had increased. T..itical volting applications in
puclear power plants constitute an integral part of the reactor
coolant pressure boundary (RCPB) and include closure studs or
palts on reactor vessels, pressurizers, reactor coolant pumps,
and steam generators. Failure of these bolts or studs could
result in the loss of reactor coolant and jeopardize safe
operation of the plant. Bolting applications are also an
integral part of the pressure boundary of other safety-related
systems. These and other bolting applications, such as component
support and embedded anchor bolts or studs, are essential for
withstanding transient loads created during abnormal or
gccidental conditions. Generic Safety Issue (GSI)=-29, "Bolting
Degradation or Failure in Nuclear Power Plants," was therefore

established in 1982 to address these staff concerns.

In June 1982, NRC issued IE Bulletin No. 82-02 which addressed
the staff concern about degradation of RCPB bolting from borated
water. The bulletin required responsive actions by all PWR
licensees because, as more and more plants became operational,
threaded fasteners showed an increased frequency of degradation
due to a variety of underlying mechanisms. In response to NRC

actions, the Atomic Industrial Forum (AIF) joined with the
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Materials Properties Council (MPC) and Electric Power Research
Institute (EPRI) to form the Joint AIF/MPC/EPRI Task Group on
Balting. The Task Group was composed of representatives from AIF
member organizations--utilities, vendors, architect-engineers--

plus representatives from EPRI and MPC.

There is some evidence from the responses to IE Bulletin No. 82~
02, as reported in NUREG-1095", that the increase in bolting
degradation and failure observed from 1964 to the early 1980s was
a function of the increased number of installed bolts. However,
there is also evidence that as plant maintenance personnel
accumulated experience from plant operation, the incidence of

Ieaking joints and reported failures decreased.

Camman characteristics among the reported incidents included
fasteners that had high, sustained tensile stresses; out-of-
specification torquing; an aqueous environment caused by high
humidity; primary water leakage; borated water leakage; or
materials that were overly hard. The most freguently observed
failure mode for the structural bolting was stress corrosion
cracking. Low-alloy steels, quenched and tempered steels, and
pmaraging steels all weve degraded by stress corrosion cracking.

K small number of overstic.s failures were traced to improper

=Y NUREG-1095, "Evaluation of Responses to IE Bulletin 82-02,"

May 1985, U.S. NRC.
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heat treatment or low-strength material. Several pressure-
retaining bolts failed because of corrosion wastage. The RCPB
campanents that were involved in these failures included steanm
generator manway closures, reactor coolant pumps, pressurizer
manway closures, reactor vessel closures, chemical and volume
cantrol system isolation valves, check valves in the ECCS that
faorm part of the RCPB, and other check valves. Some reactor
vessel internals, mainly the lower thermal shield bolts and upper
core barrel bolts, had been degraded due to fatigue and stress
carrosion cracking. In some plants, the degraded bolting
required extensive and expensive replacement. Evaluation of
reported events led the NRC and industry to conclude from the
pature and fregquency of the evaluated failures that significant

levels of degradation can occur among safety-related fasteners.

The Joint AIF/MPC/EPRI Task Group on Bolting developed the
technical bases for resolving GSI-29%. In working toward
resolution of GSI-29, EPRI assumed the lead for completing 19
general bolting tasks. Results of the work of the Joint
EIF/MPC/EPRI Task Group were presented in detail in a two-volume
report, "Degradation and Failure of Bolting in Nuclear Power
Plants,® EPRI NP-5769.'"’ Since the early 1980s the Institute of

Fuclear Power Operation (INPO) has issued a number of documents

WIEPRI NP-5769 was published in April 1988, and is available
from the Electric Power Research Institute, Palo Alto,
California 94303.



“‘l >

5
{notably SOER No. 84-5) and recommended certain actions in
respanse to potentially unsafe conditions involving degraded

bulting.

Further refinements in codes and standards are underway by the
responsible committees in the ASME Boiler and Pressure Vessel
Code and ASTM (e.g., Committee F16 on Fasteners). All of these
tndustry actions and their contributions to the resolution of

€5T-29 are discussed in NUREG-1339.

The Nuclear Management and Resources Council (NUMARC) issued a
letter to its members on July 6, 1989, notifying them of the
publication of EPRI Reports NP-5769 and NP-5067‘>, and stating
that they provide the industry's technical basis for resolution
of GSI-29. This letter encouraged them to refer to these reports
ta perform appropriate root cause analyses and implement proper
carrective actions in response to NRC Bulletin 87-02 ("Fastener
Testing to Determine Conformance with Applicable Material

Specifications").

The FRC has taken several steps that were factored into the

resalution of the issue. The NRC staff and its contractors

S3EPRI NP-5067, "Good Bolting Practices Manuals  Vol. 1:
Large Bolt Manual," was published in 1987. Vol. 2 of Good
Bolting Practices Manuals ("Small Bolts and Threaded
Fasteners") was published in 1990. Both are available from
EPRI.
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produced several documents (NUREG and NUREG/CR reports) dealing
with bolting issues. The staff also addressed several specific
bolting-related issues in bulletins, generic letters and
infarmation notices. The bulletins and some of the generic
letters required both one-time actions and continuing programs.
The requirements and recommendations of these generic

cammunications are discussed in NUREG-1339.

CORCLUSIONS/BUMMARY

Based on the above, the NRC staff has concluded that by
considering all of the available information from industry and
regqulatory sources, and previous and ongoing licensee actione, a

sufficient basis exists for the resolution of GSI-29.

The NRC staff has reviewed the technical findings developed by
the industry and presented in EPRI NP-5769, and with some
exceptions and qualifications as discussed in Sectien 3,
»conclusions,” of NUREG~1339, endorses the findings in the two-

volume EPRI report.‘®

WTEPRI NP-5769 proposes that bolted connections that satisfy
certain criteria would exhibit "leak-before-break"
characteristics and be subject to less stringent inservice
inspection criteria. A related proposal for an ASME code
case has been submitted and is under review by the ASME
Section XI Subcommittee. If the code case is approved by
the ASME, NRC will then consider endorsement. General
endorsement of EPRI NP-5769% does not imply NRC endorsement
af the proposed code case.
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The NRC staff believes that there are potential benefits from
implementing the industry-developed recommendations delineated in
the EFRI reports and supports appropriate implementation by all
licensees. In order to efficiently implement these industry-
developed recommendations, the staff believes the following steps

may be helpful to licensees:

First, review of the following industry-developed

information:

I. EPRI NP-5769, Vols. 1 and 2.

- EPRI Good Bolting Practices manuals; Vol. 1: "lLarge
Bolt Manual," and Vol. 2: "Small Bolts and Threaded
Fasteners," NP-5067.

3. Videotapes: "Pressure Boundary Bolting Problems,"

parts I, II and 111."

Second, review of the NRC staff report, NUREG-1339, which
discussed the NRC's evaluation of, and exceptions to, EPRI

NP-5769.

The staff agrees that an effective means of ensuring bolting
reliability, as recommended in EPRI NP-5769, would be through the
development and implementation of plant-specific bolting

inteqrity programs that encorpass all safety-related

-p These videotapes are available from EPRI.
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bolting. NUREG-1339 includes recommendations and guidelinas for
the content of a comprehensive bolting integrity program.
Additional details on bolting integrity can be found in EPR. NP-
5769. The plant-specific bolting integrity program may
incarporate licensee commitments for continuing actions made in
response to the previously issued NRC bulletins and generic

letters listed in NUREG-1339.

Finally, bolting may be one of the components for which age
related degradation may be significant and, therefore, should be
considered in identifying which systems, structures, and
components are important as a plant ages. This could possibly be

an issue for license renewal.

The information in this letter does not constitute NRC
requirements; therefore, no specific action or written response
is requiced. With this generic letter, the staff considers the
broad safety issue involving bolting degradatior or failure
resaolved; however, additional regulatory actions may be warranted

if specific problems concerning safety-related bolting should



occur in the future. If you have any questions about the
information in this letter, please contact one of the technical

contacts listed below.

James G. Partlow
Associate Director for Projects
Office of Nuclear Reactor Regulation

Enclosure: ‘““UREG-1339
Technical Conta.

. E. Johnso: KES
(301) 492~-3909

T. Y. Chang, RES
(301) 492-3922

J. A. Davis, NRR
(301) 492-0713
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ENCLOSBURE 3

REGULATORY ANALYSIS

Resolution of Generic Safety Issue No. 29, "Bolting
Degradation or Failure in Nuclear Power Plants."

Etstement of the Problem
From 1964 to the early 1980s, the NRC observed that the

pumber of degradation events (bolt cracking, corrosion,
failure, etc.) of threaded fasteners reported by licensees
of operating reactors had increased. Many of the events
were related to the reactor coolant pressure boundary (RCPB)
camponents and major component support structures. This
caused an increasing concern regarding the integrity of the
BCPB and the reliability of the component support structures
fallowing a loss-of-coolant accident (LOCA) or seismic

event .

ariginally an integral part of USI A-12, "Fracture Toughness
of Steam Generator and Reactor Coolant Pump Supports," the
balting safety issue was separately identified as Generic
Safety Issue (GSI)=-29, "Bolting Degradation or Failure in
Buclear Power Plants." The technical reason for that action
was that the types and variety of failure mechanisms active
in Bolting safety problems were distinctly different from
thase to be addressed in structural steel supports. Bolting

in the context of GSI-29 includes bolts, studs, embednents,
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cap/machine screws, other special threaded fasteners, and r

all their associated washers and nuts.*

When the NRC prioritized generic issues in November 1982, E
€ST-29 received a HIGH rating. The safety aspects of GSI-

79 can be summarized as follows. Critical belting '
applications in nuclear power plants constitute an integral

part of the RCPB and include closure studs or bolts on

reactor vessels, pressurizers, reactor coolant pumps, and

steam generators. Failure of these bolts or studs could

result in the loss of reactor coolant and jeopardize safe

eperation of the plant. Bolting also is an integral part of

the pressure boundary and component supports of other

gystems, both safety-related and not. These and other

balting applications are essential for withstanding

transient loads created during abnormal or accident

carnditions.

railu.es reported by licensees involved a variety of
threaded fasteners and several causes. As a result, several
different failure mechanisms had to be considered. Mcst
frequent were wastage (corrosion/erosion) from boric acid

attack and stress corrosion cracking (8CC). The former

1t is to be noted chat concerns regarding reactor vessel
closure studs zre being addressed under Generic Safety Issue
109, "Reactor Vessel Closure Failure," and therefore are not
cansidered under GSI-29.
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gccurred more often at RCPB joints: the latter occurred
mastly in structural bolting. Details regarding the nature
and extent of bolting degradation and failure, including a
review of the relevant avaijable literature, can be found in
EUREG-1339, "Resclucion of Generic Safety Issue-29: Bolting

Degradation or Failure in Nuclear Power Plants" (Ref. 1).

The conclusion that GS1-29 can be resolved is based on the

content and availability of material developed by industry
and the NRC, and the actions taken by both to address

specific bolting problems observed in nuclear power plants.

Industry actions include the program developed by the Joint
Etamic Industrial Forum/Materials Properties
cauncil/Electric Power Research Institute (AIF/MPC/EPRI)
rask Group on Bolting. This effort resulted in two volumes
af EPRI report EPRI NP-5769 (Ref. 2), three video training
tapes, and the two volumes of EPRI Good Bolting pPractices
reference manual (Ref. 3). Industry represcntativ.s
estahlished the Bolting Technology Council (an MPC
arfiliate) to take the lead in sponsoring bolting research,
recommending practices, gathering and providing iniormation,
and promoting education on installation, application,
pehavior, and interactions of fasteners. The Institute of
Buclear Power Operation (INPO) has also taken a number ~F

actions over the years in response to potentially unsafe
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canditions of degraded bolting and bolting related issues. "
Further refinements in codes and standards are underway by
the responsible committees in the ASME Boiler and pressure
vessel Code and ASTM (e.g. Committee F16 on Fasteners). All
of these industry actions and their impacts on GSI-29 are

discussed in NUREG=1339. l

Since 1982, the NRC addressed a number of specific bolting
{ssues and took several additional steps that were
considered in the resclution of the issue. The NRC has
issued 3 bulletins, 2 generic letters, and 8 information
pnotices dealing with specific bolting problems, as listed in
EUREG-133%, Many of the generic letters and bulletins
required licensees not only to take short-term actions to
resolve the problem but also to develop and implement
cantinuing programs to minimize the likelihood of

recurrence. Details can be found in NUREG-13139.

Although value~impact studies on GS1-29 were performed by
eur contractors (Appendices A and B of this Regulatory
Enalysis), the staff judged the studies to b2 inconclusive
regqarding a mandatory program on safety-related bolting for
cperating plants, and, therefore, additional reguirements
could not be justified in accordance with the provisions of
10 CFR 50.109 for operating plants. In addition, based on

(1) bolting operating experience in both nuclear and
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conventional power plants, (2) the actions already taken
through brlletins, generic letters, and information notices,
and (3) the industry proposed actions, the staff concluded
that a sufficient technical basis exists for the resolution
of GSI-29. The staff further concluded that leakage of
bolted pressure joints is possible but catastrophic RCPB
foint failure which will lead to significant accident
sequences is highly unlikely. More detailed discussion on
these considerations are provided in sections S.a and 5.b
pelow. For future plants, however, it was concluded that a
pew S:andard Review Plan section should be developed to
cadi'y existing polting requirements and industry-developed
fn.tiatises, including the development and implementation of

a plant-specific bolting integrity program.

gbiective
The cbiactive of the proposed resolution of GSI-29 is to

provide assurance that integrity of safety-related thread:i

fasteners is maintained.

Alternatives

Several possible alternatives for the resolution of GSI-29
have been considered by the staff. They are listed as
follows:
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Take no further action beyond those already covered by L
existing NRC regulations, NRC pulletin/information

potices and generic letters, and the ASME Code. l

Issue a generic letter (for information only) to owners

«f plants that currently have an OL or CP that '
suggests, but does not require, certain actions. The

suggested actions include: (1) review relevant :
industry~-developed information and NRC documents, and

(2) develop and implement a plant-specific bolting

integrity program applicable to all safety-related

joints.

Develop a new SRP section to provide guidance to the
gtaff for the review of future plants. The elenments of
the review would include all safety-related joint
design, threaded fastener material selection, and
programmatic aspects dealing with bolting integrity

@uring construction and operation/maintenance.

Require that plant owners currently holding an OL or Ccp
co: (1) perform an engineering evaluation (or
reevaluation) of all existing safety-related joint
designs, fastener materials and field practices

(construction and maintenance), and (2) replace bolting
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(with redesigned joints, if necessary) that do not meet

the industry-developed criteria or NRC requirements.

Alternative 4.a (taking no further action) was rejected
because, although many requirements and much guidance
have been purlished for bolti: 3, no overall staff
conclusions or the adequacy or effectiveness of these
actions have .a¢r isrued. Therefore, rather than
taking no action (Alternative 4.a), Alternatives 4.b
and 4.c were selected. Alternative 4.b applies to
plants that currently have a CP or OL, and Alternative
4.c applies to future plants. The basis for selecting
these alternatives is described in more detail in the
following paragraphs. In summary, it was the judgement
of the staff that existing ASME and ASTM Codes and
standards, NRC requirements and licensee actions
(including bulletins and generic letters), and
information available from the industry (e.g., EPRI
¥P-5769 report, etc.) and NRC (NUREGS and NUREG/CRs) ,
would adequately limit the risk resulting from safety-
related bolting failure in current plants. However, it
was decided to inform licensees of the staff
conclusions regarding the adequacy or effectiveness of

the above mentioned bolting-related requirements,

r—————-.
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guidance, information and activities, and to suggest,
but not require, that current licensees develop and
implement a plant-specific overall bolting integrity
program that includes current NRC requirements and
reflects the information and recommendations made by
the industry-sponsored program. such a plant-specific
bolting integrity program should incorporate licensee
commitments for continuing actions made in response to
the previously issued NRC bulletins and generic letters

listed in NUREG-1339.

Few plants would be reviewed in accordance with a new
standard Review Plan section that would codify existing
guidance and industry-developed recommendations. This
guidance is justified for future plants because this
represents only a codifying of existing guidance and

practices.

The alternatives selected were partially based on the
two value-impact analyses (Appendices A and B), one on
the RCPB bolting and the other on safety-related
bolting in systems other than the RCPB. The staff's
judgement of uncertainties and the impact of on-going
activities which are not reflected in the value-impact
analyses were also major factors in the decision-making

process. Regarding the PNL value-impact analysis of
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the RCPB bolting (Appendix A), the best estimate
indicated that the proposed action had the potential to
reduce risk by 9,819 person-rem for the whole industry.
This was based on a best estimate of a reduction in
core melt frequency of 2.73E~-6/reactor~year for PWRs
and 2.9E-7/reactor-year for BWRS. This magnitude of
risk reduction is not considered by the staff to
satisfy the 10 CFR 50.109 criteria that a required
action results in a substantial increase in the overall
protection of the public health. Further, in the
staff's opinion, these estimated values of risk
reduction probably erred on the high side. Considering
the bolting operating experience in both nuclear and
conventional power plants (see 5.b. below), the actions
(through bulletins, generic letters, and information
notices) already taken since reference 1 was prepared,
and the induitry proposed actions, the staff concluded
that leakage of bolted pressure joints is possible but
catastrophic RCPB joint failure which will lead to

significant accident sequences is highly unlikely.

The PNL value-impact analysis, however, did result in a
best estimate cost-benefit ratio of $239 per person-
rem, which is very favorable. when cost savings in
puk.ic and onsite property damage are considered (these

values, in the staff's opinion, have very high
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uncertainties), the cost-benefit ratic is even more
favorable. As a matter of fact, because of the
potential cost savings, the cost-benefit ratio turned

out to be negative.

The best estimate analysis was based on the assumption
that all carbon or low-alloy steel bolts would be
susceptible to boric acid wastage and would be replaced
by stainless steel bolts. Such a program would be
quite expensive for plants already constructed and the
staff feels that the PNL study underestimated the cost.
Furthermore, an extensive RCPB bolting inspection and
replacement program (beyond that required by the
section XI of the ASME code and the requirements of IE
Bulletin 82-02) might reguire increased duration of
refueling outages. Those costs were not included in

the PNL study.

If more realistic cost estimates are employed, an
increased cost-benefit ratio would result. In the
staff's judgement, a more realistic estimate of the
cost benefit ratio would exceed $1000/person-rem for

plants currently holding an OL or CP.
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The staff, therefore, concluded that a mandatory
replacement program for RCPB bolting could not be
justified for plants that currently have an OL or CP,
and instead Alternative 4.b was selected. However, the
staff further concluded that for future plants, the PNL
value-impact analysis was more valid. It should be
noted however, that in the proposed SRP, the staff does
not specifically recommend that only stainless steel
should be used for RCPB bolting. Bolting material
selection should be made after careful consideration of
all of the concerns addressed in the NRC and EPRI
publications discussed in the Generic Letter. The SRP
proposed by the staff for future plants includes
provisions for a comprehensive bolting integrity
program that deals with initial design, material
selection, and construction and maintenance practices.
Therefore, Alternative 4.c was selected for future

plants.

The INEL study (Appendix B) examined the risks related
to failure of safety-related bolting in systems other
than the RCPB. Approximately ten safety systenms were
examined for risk sensitivity. 1In addition, the
primary coolant system component supports also were

examined in the risk analysis. The risk analysis was
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based on a hybrid probabilistic risk analysis (PRA)
model developed after review of six plant-specific PWR
PRA models. Based on this hybrid PRA model, it was
concluded that the most significant risk associated
with degraded bolting was the failure of either the on-
site emergency power system (including associated
support systems) or the reactor coolant system (RCS)
component supports during a severe seismic event.
Although the analysis was based on PWR plants, it is
the staff's judgement that the results are also
generally applicable to BWRs since the risk is

dominated by seismic consideration.

The INEL best estimate of core melt frequency was
31.5E-5/reactor year and the corresponding public risk
reduction was 7300 person-rem based on 67 operating
PWRs. The corresponding cost-benefit ratio reported by
INEL was $3700/person-rem. This cost-benefit ratio
excluded consideration of on-site property damage and
averted occupational radiation exposure. when INEL
included this consideration, the result was a net cost

saving.

The INEL study has considerable uncertainties that are

discussed in the following paragraphs.
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As stated above, the INEL risk study was based

largely on seismic risk. INEL calculated that
there was a significant increase in the risk
frequency of core meli that would result from
severe seismic events if RCS component supports or
the emergency power system anchorage was degraded.
The INEL study assumed that all of this risk was

associatcd with degraded threaded fasteners.

since RCS component supports and equipment
anchorages consist of more than threaded fasteners
(e.g., welded anchorages for electrical cabinets),
this is clearly an over-estimate of the benefit
that could be achieved by surveying and testing of
threaded fasteners, and replacement of those found

to be degraded.

Moreover, the risk contribution from vibratory
equipment such as pumps and air compressors
probably was overestimated. Since they are
subjected to vibratory loading and stress under
normal operating conditions, degraded bolts will
be uncovered during normal operation or during

normal maintenance and inspection.
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calculation of Person-Rem
The INEL calculation of the public exposure
resulting from a core melt was based on the
gSeabrook plant, which was one of the six plants
used for constructing the hybrid PRA model. The
Seabrook plant has a more robust containment than
a typical PWR. As a result, the person-rem
calculated was relatively low considering the high
estimate of core melt frequency. In this regard,
the staff's judgement is that the public exposure
would be higher than resulted from the INEL
analysis for a typical operating plant, if the
core melt freguency was as high as that calculated

by INEL.

Cost Estimates
The cost estimates in the INEL study probably were

too low given that the proposed sequential steps
of surveying, testing and replacement be carried
out. These steps likely would reqguire an
extensive bolting inspection and replacement
program, and might require increased duration of
refueling outages which was not included in the

cost analysis.
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considering the uncertainties cited above, the staff judged
the INEL proposed program to be marginal for plants
currently holding an OL or CP from the viewpoints of
reduction in risk to the public and cost-benefit ratio. The
staff, therefore, concluded that reguiring a program such as
the one proposed by INEL for safety-related bolting other
than RCPB applications could not be justified for plants
that currently hold an OL or CP. Instead Alternative 4.b
was selected., However, the staff further concluded that for
future plants, a more effective review as delineated in a

proposed new SRP gection should be followed.

The elements of the proposed SRP review would include all
safety-related joint design, threaded fastener material
selection, and programmatic aspects dealing with bolting
fntegrity during construction and operation/maintenance.
Wuen the proposed SRP is implemented ai new construction,
essentially all the potential risk reduction associated with
safety related bolting can be readily achieved. The staff
believes the risk reduction and costs presented in
Appendices A and B ghould be more reasonably applicable for
a new plant. Also, the staff concern that the cost
estimates did not consider the impact on outage duration

would not apply to new plants.
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The fourth alternative (4.d), although clearly sufficient to »
ansure the integrity of bolted connections, is not warranted

on the basis of the observed failures to date and because of

the high cost of implementation. It is judged that only a
emall additional reduction in risk would be achieved by
Alternative 4.d relative to Alternative 4.b for plaq}s that '
currently have an OL or CP. However, the engineering,

labaor, and material costs for alternative 4.d would be

cansiderably higher than those for Alternative 4.b. More

tmportant from a cost viewpoint, some additional outage time

wanld be needed to replace suspect bolting, even if that

work was performed during planned refueling outages. The

cambination of replacement power costs and higher labor and

paterial costs would result in a much less favorable cost-

benefit ratio than Alternative 4.b. Therefore, Alternative

4.4 was not selected.

b. Operating Experience

The inconclusive nature of the contractors' value~
impact analyses on GSI-29 regarding a mandatory progranm
on safety-related bolting for operating plants, as
mentioned in 5.a above, prompted the staff to look into
the operating experiences on bolting in nuclear and
conventional power plants, especially those in the
pressure boundary applications. A summary of the

findings is given below.
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Experience on pressure boundary applications:
puring a meeting of the ACRS subcommittee on
Materials and Metallurgy on January 9, 1991, the
staff's proposed resolution of GSI~29 was
reviewed. The following is a direct gquote from
the transcript of the meeting (Ref. 4), as stated
by John Bickford, past chairman of the Bolting
Research Council, on his twenty years of operating

experience regarding pressure boundary bolting.

"The thing that we were concerned about [in a
nuclear power plant].... was radiation
released which might be caused by a large or
small LOCA or damage to components which
would prevent a smooth shutdown in case of an

emergency or just in general.

".... None of those things had been actually
reported. .... We were generating this
information from safety-related reports from

the operating plants.

»These things as far as our committee work
was concerned, LOCAs and so forth, might have
been caused by either simultaneous failure of

geveral bolts -- in other words a joint
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failure, unzipping as has been talked about,
or loose parts in the system and thouse things
might be preceded by the rupture of
individual bolts or the loss of individual

bolts.

"Now loose parts in the system had been
observed and were reported. Rupture of
individual bolts had been observed and
reported. Loss of individual bolts had been
reported. Simultaneous ic.nt failure had not
been reported. (Emphasis added) .

"I think it might be pertinent to say that

vees [1I am aware of a) Tampa Electric Company
[incidence which involved] the total failure
of a [pressure) joint. I believe it was in a

heat exchanger in a conventional power plant.

"The problem was that the joint had been
sealed with Furmanite [sic), which had
trapped corrosive materials and so forth
inside this thing and the joint just suddenly
exploded and one person I pelieve was killed.
That is the only incident that I am aware of
in 20 years of bolting where a pressure
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that. (Emphasis added) .

"Many times leaks, many times partial
failures but never ~- that's the only

incident I know of, cf that kind."

1t is worthwhile to note from the above
presentation that to date there was no LOCA, large
or small, reported in any of the operating nuclear
plants due to failure of bolted RCPB joints. The
only "unzipping" type of failure of pressure
boundary of any kind in any industry, based on

J. Bickfords' extensive experience on bolting, was
at a conventional power plant heat exchanger, and
that was due to the use of Furmanite sealant. 1In
NRC IE Bulletin 82-02, the licensees were
cautioned on the prolonged used of improper
gsealant, and advised on the proper selection,
procurement and application of fastener sealant
compounds to minimize fastener susceptibility to

sSCC environments.

Estimate from contractors' value~-impact report
versus operating experience on nuclear power

Dlants:
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The PNL value-impact analysis (Appendix A)
estimated that, for a PWR plant, the probability
of a small-small LOCA (0.38" < D S 1.2") due to
bolting failure would be 4.39 E-3/reactor year.
I1f the PNL estimate was correct, during almost 6
years of operation of 80 PWR plants since the
issuance of the PNL value-impact analysis, one
would expect the occurence of € X 80 x 4.39 E-3,
or about 2 small-small LOCAs on the RCPB due to
failure of bolting. Actually no LOCAs of any size
have been experienced during this period. This
tends to confirm the conclusion discussed earlier
in 5.a that the PNL risk estimation was

conservatively high.

Ssurvey of Reports on Precursors to Potential

severe Core Damage Accidents:

NUREG/CR~4674, "Precursors to Potential Severe
Core Damage Accidents: A Status Report® is a
report published annually which documents the
findings of the Accident Sequence Precursor (ASP)
Program conducted by the Nuclear Operations
Analysis Center at Oak Ridge National Laboratory.

The ASP Program reviews the licensee event reports
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(LERs) of operational events that have occurred at

nuclear power plants and jdentify and categorize
precursors to potential severe core danmage
accident sequences. Accident sequences of
interest are those that, if additional failures
were to have occurred, would have resulted in
inadequate core cooling and that would have
potentially resulted in severe core damage.
Accident seguence precursors are events that are
important elements in such accident seguences.
Such precursors could be infrequent initiating
events or equipment failures that, when coupled
with one or more postulated events, could result
in a plant condition leading to severe core

damage.

A LER search was performed by ORNL to list all
LERs during the period from 1985 to 1989 that
mentioned bolting or threaded fasteners. These
LoRs were compared to the 1ist of precursors
{dentified in NUREG/CR-4674 as having a
conditional core damage probability greater than
1E-6 during the same time period. Only 14 LERs
vere identified and these are summarized in Table
1. Among the 14 cases listed, bolting problems

are generally only partial contributors to the
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precursors. A large number of these bolting r
preoblems were related to internals bolting, others

are related to improper torquing, looce bolts and

nuts, missing bolts, etc. The recommended bolting |
integrity program delineated in the resolution of

GSI-29 is not designed to address all of these I
types of bolting problems. Problems related to

loose or improperly aligned internal set screws,

missing bolts, loose bolts or nuts, etc., are

better handled by programs such as in-service

inspection, regular maintenance, Or the

irplementation of other on~going NRC programs,

such as USI A-46 and Individual Plant Examinations

for External Events (IPEEE), which address the

inadeguacies of supports and their bolting due to

design and installation.

Qther Considerations

¥hen the scope of GSI-29 was limited to the RCPB,
another GSI was established to cover bolting associated
with other components, particularly structural supports
where SCC had led to failures. This issue, GSI-62,
*Reactor Systers Bolting Application,® was re-evaluated
by the NRC staff in August, 1988. It was concluded
that the safety concerns of GSI-62 would be addressed

under the broadened scope of GSI-~29. Therefore, GSI-
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62 is considered subsumed by the resolution of GSI-29.

Inplementation

This regulatory analysis provides bases for resolution of
GST-29 and recommends: (1) issuing a generic letter for
fnformation to plants having an OL or CP, and (2) developing
& new SRP section dealing with safety-related threaded

fasteners for future plants.

It is expected that recipients of the generic letter will
review the information cited in the generic letter for
applicability to their facilities and consider appropriate
actions, if necessary, to avoid future problems. However,
the suggestions transmitted by the generic letter do not
constitute NRC requirements; therefore, no specific action

or written response is required by the generic letter.

Far future plants, a more effective review in a future ERP
section should be used. The elements of the review would
{nclude all safety-related joint design, threaded fastener
paterial selection, and programmatic aspects dealing with
balting integrity during construction and

aperation/maintenance.
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TABLE 1

LERs (' 85 - '89) mummm THRE ADED FASLE!ER;O‘
THAT_RESULTED ;N CONOITIONAL CD PROBABILITY 3 107

LER No.

Condi tional
o
probability

Description

333/85

025

1.1 x 10

A loosened locking screw in a motor operator on the HPCI steam
supply isolation valve caused the torque switch to be set
improperly, resulting in failure of the valve and unavailability
of HPCI. Since RCIC was alsc unavailable due to maintenance,
plant was placed in 24 hour LCO.

373/85

045

7.2 x 10°*

Loss of Circulating and Non-Safety Service Water, due to fatique
failure of circulating pump discharje valve gear operator mounting
bolts (Installation error and wrong torque value).

3.

249/36

013

2.7 x 10

2/3 EDG failed to close manually ontc bus 33-1 due to loose
terminal block screw in a junction box, but was able to be
synchronized manually to bus 23-1.

‘.

389/86

011

2.5 x 10

Train "2A" EDG failed to start because of mechanical probiem with
the governer. Train "2B" EDG was also shutdown due to rubbing
between its cooling fan and the shroud. This was caused by
loesening of fan hub set screw resulted from vibration of cooling
unit. Therefore EDG system was not available.

5.

293/87

014

3.9 x 10

100P and 1 EDC out of service {inspection). The pre-lube pump of
2nd EDG failed due to loose mounting bolts.

G2



ERs i RELA THREADED
* (Cont' d)
LER No. “Condi tional
%) Description
probability

6. 324/87 - 001 2.8 x 10+ Reactor trip with HPCI unavailable, RCIC full flow test isolation
valve failed to close (50% open) due to out of adjustment of limt
switch, caused by improperly aligned set screw.

7. 280/88 - 011 1.5 x 10°* PORY failure due to incorrectly torqued hold-down screws and belts
which allowed actuator diaphragm to shift.

8. 321/88 - 018 1.5 x 10°* Reactor scram with loss of nonessential loads and RCIC degraded
operation {RUIC turbine steam supply valve failed to close fully
caused by unsecured set screw for yoke stem bushing).

g. 323/88 - 008 4.1 x 10°* LOOP with safety injection. Galled thread resulted in RC pump
feeder line electrical ground fault.

10. 328/88 - 005 3.8 x 10 Both train A and B centrifugal charging pump speed increasers
failed due to back out of gland seal retaining bolts inside the
lube oil pump, resulting in inavailability of high head injection
system

1i. 339/83 - 004 2.5 x 10° Both EDGs unavailable, one out for maintenance, other the output

breakder failed to close (because closing springs were not
charged, due to mounting boits on the charging motor backing out
of breaker housing, allowing the charging motor to disengage}.

92



LERs ('83 - '89) RELATED YO ‘HREADED FASTENERS

THAT RESULTED IN CONDITIONAL CD PROBABILITY 3 10 (Cont'd)
LER No, ~ Condi tional
o) Description
probability
12. 324/89 - 009 3.6 x 10° Reactor scram caused a2 LOOP. One of two trains of LPCI/RHR was

inoperable due to stucked-closed injection valve, caused by
unscrewing of valve disc nut (inadequate insertion of locking

pin).

Several mounting bolts connecting the flanged junction box to the
*g* main feedwater pump (MFP) were missing. Incorrect action by
Fire Protection Technicians subsequent to difficulty in resetting
fire protection deluge valves over the MPs resulted in water
sprayed on the "B" MFP, causing internal short in the junction box
which led to reactor trip/.urbine trip.

During a turbine trip, the failure to reset a protective relay
(due to a loose calibration set screw) for the main generator
output breaker led to complete loss of power to the &KV Safeguards
Bus. This resulted in inoperable radiation wonitors and also ESF
actuation of turbine driven aux feed pump.

13. 400/89 - 006 4.4 x 10
14. 483/89 - 008 1.2 x 10*
Total

(S yrs. 100 reacters) 1.23 x 10

Average Conditional €D probability = 1.23 x 10%/500 = 2,46 x 10°*/RY

L2



ENCILOBURE 4
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In the conrse of resolving GSI-29, "Bolting Degradation or
Failure in Nuclear Power Plants," the RES staff concluded that a
mandatory program on safety-related bolting cannot "e justified
for plants currently holding an OL or CP. 1Instead a geneiic
$nfarmation letter will be issued to owners of these plants which
recommends, but does not reqguire, certain actions. RES concluded
that ft is justifiable and desirable to provide additional
quidance for future plants. To facilitate staff review of these
futnre plants and review of submittals from operating plants for
significant plant modifications, it is recommended that a new
Standard Review Plan (SRP) Section on "Safety~Related Bolting" be

fncluded in a future revision to the SRP.

Provided beiow is a summary of what RES believes should be the

pxjar elements of this new SRP Section.

This new SRP Section should be developed to guide the
NRC staff to review the programmatic aspects related to
the integrity of safety-related beolting during
construction, operation, testing and maintsjance.
Bolting in this context includes all safety-related
bolts, studs, embedments, cap/machine screws, other

special threaded fasteners, and all their associated
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washers and nuts, but with the exception of the reactor
pressure vessel RCPB (reactor coolant pressure »
boundary) joint bolting and internal bolting. Reactor
pressure vessel RCPB joint bolting (with the exception
of reactor vessel closure studs) and internal bolting
are covered elsewhere in SRP Sections 5.3.1, "Reactor
vessel Materials," and 5.2.3, "Reactor Coolant Pressure
Boundary Materials." However, possible boltling
degradation caused by borated water corrosion (wastage)
jg not discussed in these documents and probably should
be addressed in this new SRP Section. Concerns
regarding reactor vessel closure studs are being
addressed under Generic Safety Issue 109, "Reactor

vessel Closure Failure."

subsections of this new SRP Section should include:
areas of review, acceptance criteria, review
procedures, evaluation findings, and implementation.

In each subsection, the following programatic aspects
of bolting integrity should be addressed: bolting
material specifications (including guidelines for
certification), bolting material selection,
traceability/control and design, bolting mechanical
design, compatibility of bolt mate-ials with the
environment (including lubricants and sealants) and the

thermal insulation, fabrication and processing
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practices of bolting meterials, safety-related joint
design, testing (destructive fracture toughness tests
and nondestructive examination) and inspection
(including receipt/preinstallation and inservice
inspection) procedures of bolting, installation of
baiting (including ¢uidelines for tightening such as
preloading and/or torquing of bolts), and bolting

storage requirements.

The SRP Section should include a review of (1) the
applicant's proposed implementation of industry-
developed recommendations on safety-related bolting,
and (2) the applicant's plans to address NRC staff
bulletins, generic letters and information notices

dealing with threaded fasteners.

The resolution of GSI-29 is based largely on work
performed by the industry through a program developed
by the joint Atomic Industrial Forum

(AIi )/Materials Properties Council (MPC)/Electric Power
Research (EPRI) Task Group on Bolting. This resulted
in two volumes of EPRI report EPRI NP-5769 (Ref. 1),
two volumes of the Good Bolting Practices reference
manual (Ref. 2) and three video training tapes (Ref.
3). In addition, industry representatives established
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the Bolting Technology Council (an MPC affiliate) to I

take the .ead in sponsoring continued bolting research,
recommending practices, gathering and providing infor-
mation, and promoting education on installaticn,
application, behavior, and interactions o xiasteners.
The Institute of Nuclear Power operation (INPO) has
taken action in response to potentjally unsafe condi-
tions of degraded bolting. Further refinements in
codes and standards are underway by the responsible
committees in the ASME Boiler and pressure Vessel Code
and ASTM (e.g., Committee F16 on Fasteners). All of
these industry actions, the technical findings of EPRI
EP-5769 and the staff positions on them are discussed

in a staff NUREG-1339 (Ref. 4).

puring the period in which GSI-29 was being rescolved,
the staff addressed several specific issues on threaded
fasteners in bulletins, generic letters and information
notices (e.g., PWR reactor coolant pressure boundary
bolting and component degradation due to boric acid
corrosion, stress corrosion cracking of internal
bolting in certain types of check valves, traceability
and material control of fasteners, and non-conforming,
misrepresented, counterfeit and/or fraudulent bolting).
These details also can be found in NUREG-1339. The

gtaff concluded that by considering all of the
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available information from industry and regulatory
sources, previous and ongoing licensee actions, and
bolting operatiny experience in both nuclear and
conventional power plante (Section 5.b of GSI-29
Regulatory Analysis, NUREG~ , Ref. 5), a sufficient
basis existed for resolution of GSI 29 for operating

plants.

The RES staff concluded that lessons learned from the
technical findings for operating plants set forth in
EPRI NP-5769 and NUREG-1339 should also be applicable
as the basis for plant-specific bolting integrity
programs for future plants, and recommends that this
information be considered in preparing the new SRP
Section in order to prevent bolting degradation and/or
failure from occurrino and to ensure bolting integrity
in future plants. In addition, it is also recommended
that information #nd reguirements contained in previous
NRC Bulletins, Ceneric Letters and NRC Information
Notices iseued to operating plant owners regarding
threaded fasteners be reviewed by the NRR staff, and
pertinent information or requirements be factored in

the new SRP Section when applicable.
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ABSTRACT

This report describes the U.S. Nuclear Regulatory Com-
missian’s (NRC's) Genenic Safety Issue 29, “Bolting Deg-
mdation or Failure in Nuclear Power Plants,” including
the bases for establishing the issue and its historical high-
lights. The report also describes the activities of the
Adomic Industrial Forum (AIF) relevant to this issue,
ncluding its cooperation with the Matenals Properues
Council (MPC) to organize & task group 10 help resolve
e issue. The. Electnc Power Research Institute, sup-

ported by the ATF MPC task group, prepared and issued
a two-volume document that provides, in part, the techni-
cal basis for resolving Genenic Safety Issue 29. This re-
port presents the NRC's review and evaluation of the
two-volume docurnent and NRC's conclusion that this
document, in conjunction with other information from
both industry and NRC, provides the bases for resolving
this issue.

NUREG-1339
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SRP
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wOG

low-alloy quenched and tempered (steel)
loss-of coolant accident

Materials Properties Council

nondestructive &amination

Nuclear Regulatory Commission
(Office of) Nuclear Reactor Regulation
(NRC)

nuclear steam supply system

pressurized-water reactor

reactor coolant pressure boundary
stress-corrosion cracking

Standard Review Plan

Significant Operating Event Report

unresolved safety issue
ultrasonic test
ulmate tensile strength

Westinghouse Owners' Group
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I INTRODUCTION

LI The Balting Safety Issue

The bohing safety issue originally was an integral part of
the Nuctear Regulatory Commission's (NRC's) Unre-
wived Safety Issue (USI) A-12, “Fracture Toughness of
Stcam Generatorand Reacior Coolant Pump Supports.”
Recognizing that the types and variety of failure mecha-
misms active in bolting salety problems were distinctly

* =different from thase to be addressed in structural steel

sopparts, the NRC stalf separated the bolting safety issue
fram USI A-12 (Ref. 1) and identified it as Generic
Safety Issue (GST) 29, “Boiting Degradation or Failure in
Noclear Power Plants.™ The dentification of bolting in-
tegrity &3 & separate issue received impetus from the
Advisory Committee on Reactor Safeguards (ACRS) in
October 1981 The ACRS recommended that the NRC
saff expand its concerns about stress-corrosion cracking
CC) of hugh-strength, low-alloy (HSLA) steel bolts to
inclode a mare comprehensive approach to the degrada-
#on and failure of boiung and threaded fasteners. Sepa-
ating the balting issue from USI A-12 created no conflict
with the other USL A-12 goals. No structural materials
were kabie 10 the same kinds of degradation mechaniems
ss bohing matenals, and adequate fracturc toughness
eriteria for bolting materials were available within the
American Society of Mechanical Engineers Boller and
RBressure Vessel Code (ASME Code).

The safety aspects of GSI 29 can be surnmarized as fol-
lows. Critical bolting applications in nuclear power plants
constitute an integral part of the reactor coolant pressure
Boundary (RCPB) and include closure studs or bolts on
seactorvessels, resctor coolant pumps, and sieam genera-
wrs. Failure of these bolts or studs could result in the loss
of ceactor eoolant and jeopardize safe operation of the
plant. Bolting also i an integral part of the pressure
boundary and other safety-related systems, such as com-
ponent supports and embedded anchor bolts or studs. In
June 1982, the NRC stafl issued Office of Inspection and
Enforcement (1E) Bulletin No. 82-02 (Ref. 2). The bulle-
tio required responsive actions by all ized-water-
eeactor (PWR ) heensees because threaded fastener fail-
wes bad shown an increasing frequency of occurrence
and s vaniety of underlying mechanisms. Motivated by the
msvance of NRC reqguirements regarding {astener integ-
nity, the Atomic Industrial Forum (AIF) joined with the
Materials Properties Council (MPC) to form the Joint
AIFMPC Task Group on Bolting, also in June 1982. This
task group was composed of representatives from AIF
member arganizations — utilities, vendors, and architect-
engineers— plus representatives from the Electric Power
Rescarch Institute (EPRI). The coordinated industry re-
sponses to Bulletior 82-02 and, earlier, to the “For Com-
ment” version of NUREG-0577 (issued in October 1979)
gave added emphasis to the importance of GSI 29.

When the NRC prioritized generic issues in Novernber
1982, GSI 29 was assigned a high priority (Ref. 3).

1.2 Problem

The NRC noted (Ref. 4) that from 1964 to the early 1980s
the incidence of reported failures in high-strength bolting
in Class 1 component supports and other safety-reiated
equipment increased. Common characteristics among the
reported incidents included materials that were subjected
to high sustained tensile stresses, out-of-specification
pretorquing. an aqueous environment caused by high ho-
midity, primary and borated water leakage, and materials
that were overly hard and out of ification. The most
frequently observed failure mode for the structural bolt-
ing was SCC. Both low-alloy quenched and tempered
(LAQT) steels and maraging steels were degraded by
SCC. A small number of overstress failures was traced o
tmproper heat treatment or low-strength material. Pres-
sure-retaining bolts failed from corrosion wastage®. In-
ciuded in the RCPB components were steam generator
manway closures, reactor coolant pumps, pressurizer
manway closures, reactor vesse! closures, chemical and
volume control system isolation vaives, check valves in
the emergency core cooling system that form pant of the
RCPB, and other check valves. Some reactor vessel inter-
na! cumponents, mainly the lower thermal shield bolts
and upper core barrel bolts, were degraded, requining
extensive and expensive replacement of bolts in some
plants.

Millions of threaded fasteners, including nuts, bolts,
studs, and capscrews, are used in a nuciear power plant.
The most important application of these fasteners is their
use as an integral part of the RCPB, such as in pressure-
retaining closures on reactor vessels, pressurizers, reactor
coolant pumps, and steam generators. The NRC received
reports of a nurber of degraded threaded-fastener inGi-
dents that involved the RCPB and major component sup-
ports. Although none of the reported incidents resulted
in an accident,they do reflect an undesirable level of
degradation in operating nuciear power plants by impair-
ing the integrity of the RCPB or component supports.

Most of the reported bolting degradations were discov-
ered either during refueling outages or scheduled inser-
vice inspections (1SIs) or maintenance and repair out-
ages. Thus far, bolting degradation has not caused an acci-
dent, and has not produced any immediate adverse effect
on public health and safety. However, NRC is somewhat
concerned that inadequate 1SI of fasteners, either be-
cause of ineffective nondestructive examination (NDE)
methods or failure 1o include fasteners in the ISI pro-
gram, could contribute to the potential for reduction in
the integrity of the RCPB and structural supporis. Expe-
rience has shown that either wastage from borated-water
corrosion or SCC can go undetected. Furthermore, such

*See Ref. 2 for » dexcription of the wastage problem.
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segradation in bofting important to the RCPB integrity
onld lead to 2 Yoss-ol-coolant accident (LOCA) because

d bolting failures.

.3 Plan for Resolution

e NRC consicfered possible solotions to GSI 29 as pant
d the process for prioritizing generic issues. The NRC
woted in Rel. 3 that bolting has & wide range of applica-
ion in nuciear power plants and that no single solution to
he problem i known. Therelore, 10 minimize potential
witing problems in gew power plants, improvements in
me or all of the five following areas could be recom-
sended: design, materials, fabnication, installation, and
nSeTVICE | on. The NRC suggested that the efli-
iency and adequacy of the ISI program be emphasized.

“We KRC sction plarr for GSI 29, as it finally evolved,
ocluded four tasks in is scope of work:

I) Devefop the techmical bases for bolting application
gequirernents by the NRC stall through a technical
assistance contractor al the Brookhaven National

Labocalory.

Z) Review Bcensees” resporses to IE Bulletin No.
8242, "Degradation of Threaded Fasteners in the
Reactor Coolant Pressure Boundary of PWR
Rlanus.™

) Drafl stzfT reconrmendations for proposed critenia
snd guidelizes to be incorporated into the NRC
Standacd Review Blan (SRP).

“) Deve'aytpmp&tﬂphn for implementing bolting
icati :

Meanwhile, the Joiot ATF/MPC Task Group on Bolting
became more active. The original charter of the task
group was oriented toward & coordinated industry re-
sponse to [E Bulletin Na. 82-02 and to the bolting aspects
of the related document, NUREG-0577, issued in 1979
as the “For Commem™ version. The industry response
was to emphasize (1) & bolting survey, (2) stress-corro-
sion-cracking susceptibility eriteria, and (3) corrective ac-
tions to deal with the . However, through meet-
ings of the task group, by eselfl and with NRC stafl, a more
somprehensive mdustry program evolved. The 19-task
Generic Boliing Program was presented for review and
comment o the parent ALF Subcommitiee on Material
Requirements m February 1983; the program was offi-
cially tramsmaried by the AIF to the NRC in July 1983,
Thebasicobjective, which was attractive to the NRC stall,
was that the suclesr itself would provide the
technical basts for resolution of GS1 29; therefore, NRC's
activities regarding this generic issue were delayed until
the NRC merived industry's findings.
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2 INDUSTRY RESOLUTION

2.1 Planned Program

The technical program eventually formulated by the AIF/
MPC Task Group on Bolting was a comprehensive, 19-
task action plan aimed at resolving GSI 29. The Electric
Power Research Institute (EPRI) organized a matrix-
managed Generic Bolted Joint Integrity Program to carry
out the rescarch. The results, to the exient that they
provide relevant technical findings, are summarized in
Section 2.2 of this report.

Early in its existence, the task group reviewed informa-
tion on fastencr service {alures and categorized them into
four basic groups:

Group |

Degradation or Failure of Pressure
Boundary Bolung Caused by General
Borated Water Corrosion (Wastage or
Erosion/Corrosion)

Group Il Degradation or Failure of Pressure
Boundary Bolting Caused by Stress-

Corrosion Cracking

Group I

Degradation or Failure of Internals
Bolting Caused by Fatigue and Stress-
Corrosion Cracking

Group IV

Degradation or Failure of Supports and
Embedment Bolting Caused by Stress-
Corrosion Cracking, with Two Sub-
Classcs Separated at the Minimum Speci-
fied Yield Strength Level of 150,000 psi

Three of these groups (Group Il was excluded) formed
the basis for what was called the Generic Bolting Pro-
gram. EPRI assumed the lead for technical integration
and research support in this genenic program. Work re-
lated to Group I (internals bolting) failures was m;?ncd
to individual vendor owners’ groups. Resolution of the
fastener integrity issue involved many disciplines. Input
was needed from the areas of metallurgy, fracture me-
chanics, nondestructive examination, design, specifica-
tions and standards, quality assurance, manufacturing or
quality control, corrosion engineering, joint design, and
tensioning control. The AIF/MPC task group considered
all of these disciplines. Assessment of pniorities related to
fastener applications led to the focus of action on primary
pressure boundary components. The action plan designed
by the task group encompassed the following 19 tasks
(several of which were divided into sub-tasks). These 19
tasks were grouped under 3 headings: General Bolting
Tasks, Pressure Boundary Bolting Tasks, and Tasks Asso-
ciated with Internals Boltins,




21X General Bolting Tasks (Tasks 1
Through 9)

Task I — Assessment of Priorities and Safety
b

Task 1.7, - To monitor bolting priority ranking and to
assess the faiture and success history for each of the four
degradation or failure groups listed previously. (See Sec-
tian 2.1 of this report.)

Task T.Z - Toconduct a pilot scoping study, under EPRI
direction, on the use of decision analysis for bolting aimed
ai developing a methodology for determining the techni-
cal parameters that influence the likelihood of bolt fail-
we.

Tash 2 ~ Literaturs Survey of Fastener Corrosion

To perform a literature survey of carbon and alloy steel
fasienex corxosion in PWRs.

Tush 3~ Stress-Corvesion Cracking

To study md evaluate the elfects of water environments
®o quenched aod tempered low-alloy stez bolting mate-
sals.

Task 51 —Fractore Mechanics Anslysis. To develop
sress umensity factors for realistic flaw shapes and load-
mg conditons m balts.

Tash 1.7 - Dats Review. To obtain detailed descriptions
of failures mrvolving siress-corrosion of HSLA material
kom previously unpublished accounts.

Tash &~ Eocfode Rardness Test Data into the

Balting Database
To incfude duta obtained by utilities from hardness sur-
veys of mstalled and ¢ bolting in a bolting database
and w0 assess kmpact of these data on the issue.

Task § ~ Bolting Database

To maintain & database containing hardness data and
ether properties of bolting materials and to update the
datahase as necessary to support industry efforts.

Tash 6~ Development of Bolting Specifications and
Standards for Nuclear Power Plant

Applicatinns
Task €. - To develop a general specification for bolting

sequirements that eventually could be adopted by nuclear
mllies.

Task €2 - To initiate action in American Society for
Testing and Materials (ASTM) Committee F-16 (respon-

sible for structural bolting) to revise gampling require-
ments in new and existing specifications 1o be more con-
gistent with end-product expectations.

Task 6.3 - To prepare a draft ASTM standard entitled,
“Standard Test Method for Leeb Hardness Testing of
Metallic Materials,” based on Equotip hardness test ex-
perience.

Tesk 7 - ASME Code Boliing Requirements

Task 7.1 - To prepare a critique regarding ASME Code

bolting requirements, particularty as related 1o preten-

sioning of both pressure boundary and structural bolting

joints.

Task 72 - To review ASME Code Section III bolting

requirements to determine the peed for revising or im-

proving.

Task 8 -~ Develop Field NDE T, to Detect
Wastage and Stress- n Cracking

To focus pilot studies that were under way on the devel-
opment of field techniques, utilizing advanced ultrasonic
techniques 1o detect wastage Of SLress-corrosion cracking

in pressure boundary and support fasteners.

Task 9 - Informsation Exchange

Task 9.1 - To hold bolting workshops to exchange infor-
mation on industry efforts regarding bolting integnity.

Task 92 - To produce and distribute to utilities video-
tapes on the behavior and maintenance of flanged pres-
sure boundary connections as aids to improving ' olung
design, installation, and maintenance.

Task 93 - To produce 8 videotape on design, behavior,

and tensioning practices as applicable o structural joints
if warranted from the Task 16 results.

2.1.2 Pressure Boundary Bolting Tasks
(Tasks 10 Through 17)

Task 10 - Screening Strategy snd Corrective Action
for Pressure Boundary Bolling

To develop 8 strategy for identifying bolts in pressure
boundary applications that may be susceptible to boric
acid corrosion or stress-corrosion eracking and recom-
mend correclive actions.

Task 11 = Recommend ASME Code Section X1
Changes

To review ASME Code Section XI requirements and
send comments and recommendations to the code com-
mittees for action, including (1) appropriateness of
Section XI size limits for inspection requirements;
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Z) provisiony to cusure adequate visual inspection; and
3) assurance that NDE inspections are effective in de-
ecting corasion wastage and stress-corrosion cracking.

sk 1Z -~ Recommrend Research Programs to EPRI on
- Regradation of Fs ileners

o recommmrend thiree projects to EPRI that would in-
rease the understanding of (1) accelerated boric acid
ttack of carbon and alloy stee! fasteners, (2) the effect of
oS, and (3) sealants for PWR primary system compo-
eats (the impact of the recommendations on the con-
acted wark under Task 3 also was evaluated).

2k I3 ~ Alterwative Materials and Coatings

@ recommmend’ aftermative materials and coatings and
rovide guadance regarding slection criteria for the pur-
ose of eimimating borated water corrosion concerns
hus task was wcluded in the contracted work under

ask 3
sk 14 — Compowest Support Bolting Screening

0 develop & stravegy for identifying component support
Jts that may be susceptible 1o stress-corrosion cracking
1 recommend plant-speafic methods for resoiving
ndings regarding matertals that require review.

#ik IS — Asvess Fastewer Entegrity Based on Fracture
Mechanics

bdevebpﬂedmiqﬂc toevaluate the integrity of bolting
alerial i compaonent suppart fasteners.

sk U6 -~ Pueload Tecknalogy Assessment

ocvalme the reed for high preloads, te identify poten-
al relief i preload requirements, to investigate preload
pplxcation techniques and resuiting preload vanability,
4 to recommend optimurn techniques. Also, 10 discuss
\ethodalogies for estimating existing preloads based on
sowledge of the tensioning techniques, sampling, or
yme combenation of mformation and 10 discuss risks of
sensioning existing joi
25k L7 = Develop UT Procedures for Inspection of
Witrs- High Strengik Low-Alioy Pbehngil.

o develop & fiefd procedure for wltrasonic test (UT)
spection of witra-Mgh-strength bolts in the lower sup-
ort feet of the Westinghouse-designed steam generator,
sing Westinghouse Qsners’ Group (WOG) funding.

BUREG-1TI®
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2.13 Tasks Associated with Internals Bolting
(Tasks 18 and 19)

Task 18 - High-Strength Bolting

To conduct research to improve the stress-corrosion re-
sistance of high-strength, age-hardenable, Ni-Cr-Fe al-
loys and A 453 Gr. 660 (A286) bolting materials and to
investigate the influence of irradiation and stress and
strain on the behavior of structural materials.

Task 19 - Owners’ Groups Liaison

To maintain liaison with owners’ groups to ensure that
duplication of effort is minimized and that pertinent in-
formation on the efforts of the task group is exchanged.

The 19 tasks were modified during the progress of the
program. Redistribution of effort reflecting reassessment
of relative priorities among the tasks occurred.

2.2 Technical Findings

The results of the Joint ATF/MPC Task Group on Bolting
Program, described in this section, constitute a recom-
mended technical basis for resolution of GSI 29 by the
nuclear industry. The program, outlined in Section 2.1 of
this report, was presented in detail along with the results
from the executed tasks in a two-volume report, EPRI
NP-5769, “Degradation and Failure of Bolting in Nuciear
Power Plants™ (Ref. 5). The report was published in two
volumes to make the results of the research easy to review
and to aid utility engineers in addressing plant-specific
bolting and fastener problems with a single source docu-
ment. Volume 1 included the background information, a
description of the action plan for the AIF/MPC Task
Group on Bolting, the approach 1o resolution of the bolt-
ing issue and the basis for this resolution, summaries of
the findings from the 19 action plan tasks (Section 2.1.1),
and the conclusions and recommendations.

Volume 2 included more complete supporting references
and data. Publication of the two-volume report com-
pleted a comprehensive, generic review and analysis pro-
gram. A major finding indicated that the design of critical
closure joint bolting involves enough redundancy to en-
sure that there is virtually no pressing cause for concern
regarding bolting integrity. A brief review of the EPRI
report by volume and section follows.

2.2.1 Basis for the Resolution

EPRI NP-5769, Volume 1.

e  Section 1, “Introduction,” provided an historical re-
view and the planned tasks (i.e., those given in Sec-
tion 2.1 of this report).

¢  Section 2, “Industry Resolution of the Bolting Is-
sue,” presented additional detail on the Joint Task




Group spproach to the problem, the results ob-
tained from research according to the task action

plan,and brief discussions of two principal contribu-
tians of the work —development (1) of a generalized
doswe integrity model and (2) of joint leak-tight-
mess criteria The resulting information led to the
eonclusion that the technical basis for resolution of
the generic bolting issue was reached.

Sectiom 3, “Pressure Boundary Bolting,” concluded
that closure integrity can be ensured through appli-
cation of a leak-before-break critenion and provides
shree analyses (primary manway COver, reactor cool-
ani pump main flange, and check valve flange) to
#lustrate the methods. The work led 10 8 proposed
ASME Code Section XI code case (see the discus-
sion of Section 6, Volume 1, EPRI NP-5769, in this
gport) an inspection of bolied closures with ob-
served o detecied leakage.

Sertion 4, “Structural and Component Support
Baolting,” presented results from Task 14 of the ac-
non plan. Component support bolting that may be
musceptible 10 SCC was identified, and both generic
and piant-specific review procedures were recom-
mended It was concluded that application by licen-
es of the proposed screening and disposition (of
materials which failed to pass the screen) steps
w=ould be an adequate boiting integrity program and
would serve to resolve GSI 29 with regard to compo-
ment support bolting.

Section 8, “Owners’ Groups Summary,” presented
results fram the Babeock and Wilcox (B&W) and
Westinghouse Owners’ Group programs on primary
boundary bolting. The B&W program lent
er support 10 findings by others (see the discus-
sion of Section 3, Volume 1, EPRI NP-5769, in this
report) that a leak-before-break approach and con-
servative failure criteria can be used 1o ensure the
fotegrity of bolted closures. Failure mechanisms in-
duded SCC and chemical wastage. A steam geners-
wor manway closure with SCC and a reactor main
eoolant pump closure with wastage were analyzed as
examples to demonstrate the adequacy of this ap-
proach and these criteria. The WOG program origi-
mally inctuded the following 10 tasks (Ref6) (see
Tabde 51, Vol 1, EPRI NP-5769)

(I} Determine the bolting material, number of
bolts, balt dimensions, and gasket material
wed for primary boundary closures {ie.,
pumps, walves, steam generators, and pres-
BUKIZErE).

@) Provide installation procedures for bolting for
grimary boundary closures.

(3) Catalogue service experiences for primary
boundary closures, and identify service-sensi-
tive closures based on utility input.

(4) Follow the AITF/MPC bolting programs, pro-
vide liaison for the WOG plants, and prevent
any duplication of effort.

(5) Develop nondestructive methods for bolung
for primary boundary closures.

(6) Prepare specifications for primary boundary
bolting, including quality assurance require-
ments for procurement, receipt, and preinstal-
lation inspections.

(7) Evaluate and qualify sealants for primary
boundary closures.

(8) Evaluate and qualify lubricants for primary
boundary closure.

(9) Establish the number of “failed™ bolts in clo-
sures resulting in one-gallon-per-minute leak-
age (or Limits set by technical specifications),
and determine margins of safety for boling in
primary boundary closures.

(10) Establish feasibility of having an inventory of
bolting (considering Task 3) for primary bound-
ary closures.

Of the original 10 tasks, the WOG actually spon-
sored the first 4 tasks; the other tasks were judged to
be adequately covered by separate efforts sponsored
by EPRI, ASTM boiting standards committees,
ASME Code coramittees, or other MPC activities.
The WOG did assume responsibility for Task 17 (see
Section 2.1.2 of this report), the development of an
ultrasonic field procedure applicable 1o ultra-high-
strength bolis.

A discussion of the first 4 of the 10 tasks for the
WOG's program on bolting follows (Ref. 6)

~  Task 1 supported a leak-before-break ap-

to closure integrity by addressing the

complete bolted closure rather than individual

fasteners and resulted i» publication of a user’s
manual.

- Task 2investigations resulted in recommended
installation procedures. To arrive at these pro-
cedures, the WOG compared several preload
measurement techniques, including those for
torque wrenches, stud heaters, stud tensioners,
and the Bolt Gage (s Rasymond Engineering,
Inc., development). The Bolt Gage was the

preferred technique.
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~ Under Task I, from available data, the WOG
kisted and analyzed primary boundary closure
leakage. It was concluded that (1) the available
frformation useful in determining service-
gensitive. closures is limited, (2) the leak-
before-break approach recommended by the
AIFMPC Task Group on Bolting is a sound
1 attack, and (3) the ASME Code
should be changed to address bolt/stud flaw
Emits based on closure integrity and fastener
redundancy.

- Tisk 4 provided for fizison with others in the
AIEMPC task group.

An NDE ficld was developed for bolts
under AIF/MPC Task 17 that provided in siru tech-
migues for irspection of Westinghouse PWR steam
gencrator support bolts. The procedure can obviate
costs previousty borne by utilities for removal and
surface CamInation.

Section 6, *"ASME & ASTM Codes and Standards,”
mcladed the results of Tasks 6 and 7 of the action
plan (Section 2.1 of this report). Sublask 6.1 was
completed with the preparation oi “Uulity Recom-
mendations and Guidelines for the Purchase Speci-
fication and Receipt/Installation Inspection Re-

2 for ASME Secuon I, Amercan
Institute of Stee? Construction (AISC), American
National Standards Institute ANSIVASME B31.1,
#nd ANSI B3LS Bolts and Threaded Fasteners.”
The report is published in its entirety as Section 1 of
Vol. 2, EPRI NP-5769. Subtask 6.2 addressed the
advisability of changing the sampling requirements
for structural bolung ifications under the

isdiction of ASTM Subcommittee F16.02, and, at
the time of publication of EPRI NP-5769, ngpronl
of the proposed changes was still pending. Subtask
6.3 resulted in preparation of the draft standard,
“Standard Test Method for Equotip Hardness Test-
ing of Metallic Materials,” #s submittal 10 ASTM
Subcommitree E28 06, and its publication as Section
Z Vd. 2, of EPRI NP-5765. Task 7 resulied in two
products: First, the many places in the ASME Code
where mies are given for the design and construc-
tion of bolted jonts, scatiered among voluminous
mles for welding and other fabrication methods,
were listed and explained in Section 9, Vol. 2, EPRI
NP-SM65. Usntil such time as changes in the ASME
€Code make the Section 9, EPRI NP-5769, listing
ebeolete, it will serve as a useful single reference
source. Second, the results of & review of ASME
Code beiting reguirements were published as Sec-
tion 10, “Critique of Bait Preload Aspects of ASME
and AISC Codes,” Valume 2, EPRI NP-5769. The
material in this section was limited to ASME Code
wemtment of bolt preload wath respect to design,

"

assembly methods, and guality control, even though
additional aspects of fastener preload could have
been considered.

Section 7, “NDE of Boiting,” presented the results
of studies designed 1o attain the goal of developin
field techniques as stated in Task 8 of the AIF/MPé
bolting action plan (see Section 2.1 of this report).
Conventional UT methods were evaluated and their
limitations determined. EPRI funded three separate
contracts and asked the contractors 10 develop and
evaluate new techniques that lend themselves to
field application and that are capable of detecting
both SCC and wastage. One contractor developed
acoustic resonance and reverberation techniques for
detection of wastage, another contractor further de-
veloped the acoustic resonance technique to detect
SCC, and the third contractor developed the
cylindrically guided wave technique (CGWT) for de-
tection of SCC as well as wastage.

The reverberation technique used a spectrum ana-
lyzer to quantify the frequency content of a pulse-
echo envelope and detect characteristic time spacing
changes and then compared the reverberation spec-
trum of a target bolt to that of an unflawed bolt to
detect degradation.

The CGWT provided an inspection method applica-
ble to most studs or bolts overa range of 16 in. to 112
in. (406 mm 10 2,844 mm) in length and 1 in. 10 4.5 in.
(25.4 mm to 114 mm) in diameter. The technique
could be used to detect cracklike defects as sinall as
0.05 in. (1.27 mm) deep in the threaded region of the
bolt. In addition, the CGWT could be used to detect
corrosion wastage greater than 25% of the bolt di-
ameter.

Section 8, “Lubricants and Sealants,” included three
sub-tasks as part of Task 12 in the AIF/MPC task
plan (Section 2.1.2 of this report). Several projects
and studies, described in EPRI NP-5769, provided
useful data. The text of Section 8 was adapted froma
more detailed report (Ref. 7). The influence of sev-
eral lubricants on boric acid wastage was studied
with results too varied to review in detail here. How-
ever, one result reported was the detrimental influ-
ence of MoS; and the difficulty of removing it from
fasteners that have been exposed to service condi-
tions. The studies of leak sealants and concerns de-
rived from them led to several recommendations;
principal among them was that the responsible de-
sign organization (e.g., ASME) should establish
standards for leak sealants.

Section 9, “Alternative Materials,” \he task identi-
fied as number 13 in Section 2.1.2 of this report, was
drawn from the more detailed reports of “Stress-
Corrosion Cracking of Alterative Bolting Alloys,”




EPRI RP-2058-12 (Ref. 8) and Section 3, Vol. 2,
EPRINP-5769. This work also is related to Task 3 of
the action plan. The resulting four conclusions can
be restated briefly as follows: (1) whereas low alloy
gteels are vulnerable to boric acid corrosion, other
alloy steels generally are resistant; (2) galvanic cor-
gosion, deperding on specifics of the material com-
ﬁ’ﬂm and eovironmental chemistry, can occur,
data are needed for each combination if sensible
decisions are to be made; (3) MoS; lubricant was
shown to be a factor in laboratory corrosion testing
when conditions {avored the liberation of hydrogen
suifide, but its role in service-related failures re-
mains to be darified; (4) more Kyoc data are
meeded if a damage-tolerant methodology is o be
adopled. .

Section 10, *Training Package,” consisted of a briel
description of two EPRI-sponsored actions aimed at
information exchange. First, a workshop was held
November 2 through 4, 1983, at Knoxville, Tennes-
me. Participants included representatives from the
U. S Nuclear Regulatory Commission, the Atomic
Industria! Forum, the Electric Power Research In-
stitute, s contractors and consultants, and the nu-
cear power generating industry. The stated objec-
rives mcluded alerting industry to the NRC's genenc
bolting safety issue and the regulator’s perspective
of the ssue. Also, speakers reviewed the AIF pro-
gram and the EPRI efforts toward resolution, in-
duding bolting design criteria, codes and standards,
specdications, fabrication, quality control, tools,
procedures, and general bolting problems. Second, &
mt of three wideotapes was produced and made
svailable to any interested party. They are identified
= “Electric Power Rescarch Institute Pressure
Boundary Balting Problems; Part I The Basics; Part
I Engineering Problems; Part [II: The Mechanic
snd Bolung™ Although they were aimed at the
mamager, the engineer, and the mechanic, respec-
tively, viewed together, they constitute a rathes com-
plete tutorial on baolting.

Section T7, “Conclusions and Recommendations,”
swmmarized the many conclusions derived from
completion of the Joim AIF/MPC Task Group on
Bolumg 19-task program. The diverse discaplines and
she many activiies were joined and integrated w0
provide whai the industry believed 1o be a basis for
eesolution of the NRC GSI 29.

Section ITI, AISC, ANSI/ASME B31.1, and ANSI
B31.5 Bolts and Threaded Fasteners,” presented
recommended guidelines for utilities constructing or
operating nuclear power plants, including certifica-

tion, identification, NDE, and storage requirements
for bolting matenial (bolts, studs, and nuts) 10 be
used in permanent features. It also included recom-

mended guidelines for receipt or preinstallation in-

spection designed 1o help ensure {astener integrity.

Recommended guidelines were given for tightening
fasteners when neither preloading. torgquing, nor
both are specified by other documents. The guide-
lines were written specifically for ASME Code Sec-
tion [I1 Code-of-Record plants. They were given as
adequate for pre-ASME Code Section Il Code-of-
Record plants (i.e., ANSI B31.1 and B31.7), but, for
plants of such vintage, the user was cautioned to
consider the safety class of the system in which the
bolting is used and to provide a commensurate level
of quality. For instance, a plant having ANSI B31.1
as the code of record may choose 10 use ASME
Section III Class 1 requirements for systems classi-
fied Amencan Nuclear Society Safety Class 1.

Section 2, “Standard Test Method for Equotip
Hardness Testing of Metallic Materials,” covered
the use of the Equotip Hardness Tester 1o deter-
ruine the Leeb hardness of metal components. The
discussion included definitions, test procedures, in-
strument verification, test-block calibration, and a
table of hardness conversion. As previously noted
under Section 6, Vol. 1, EPRI NP-5769, the text of
Section 2, Vol. 2, was » draft ASTM standard, sub-
mitted 1o ASTM Subcommittee E 28.06. As will be
explained in Section 3 of this report, the NRC un-
derstands the need for in siry hardness measurement
as part of a program by licensees to ensure confor-
mity 1o codes and standards, and the NRC agrees
that properly conducted Leeb hardness tests can be
part of that program. However, Section 2 of EPRI
NP-5769 contained what appear 1o be technical er-
rors because tabulaied hardness conversion values
disagree with published ASTM Standards. The ap-
parent disagreements rust be clarified, presumably
by ASTM Subcommitiee E 28.06.

Section 3, “Evaluation of Bolting Experiences in
Primary Pressure Boundary Closures,” presented
the results of compiling and analyzing 125 incidents
of bolting failure reported by nuclear vtilities. The
principal failure mechanisms, in order of decreasing

222 Suppurting Data for the Resolution

EPE1 KP-£T6S, Volnme 2.
o Secrion I, *Utility Recommendations and Guide-

importance, were boric acid corrosion (wastage),
maintenance damage, corrosion pitting, and stress-
corrosion cracking. Not included in the analysis were
a number of flange bolt problems in the control rod

Encs for the Purchase Specification and Receipt/
Breinstallation Inspection Requirements for ASME

drive mechanism that were judged to be related
mainly to one nuclear steam supply system (NSSS).
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Although the fastener rejection rate® varied with
the component and was small (not more
than sbout 10%), the rate was sulficient to justify
manking NRC GSI 29 as a high priority task.

cracking. If the preload of a given fastener were
known, thea ane could decide about preload ade-
quacy simply by checking whether the preload is
inside or outside the acceptable design range for thas
fastener. Because uncertainties exist about the ac-
twal waloe of preload, the deterministic checking
proceduce must be replaced with a probabilistic cn-
®non.

U -y, seandards forbolted connections susceptible

be guanufied Unfortunately, the state of knowledge
e.g.. about SCC) and current deterministic practice
make it impossible to {ully implement probabilistic
sandards. A semii-probabilistic format, explicitly

g uncertaunties on {astener preload, but
svoxding failure probability calculations, was pro-
posed. The uncertainty 5 changed by sampling in-
spection, for which & simple method of sample size
determination and uncertainty updating was pro-
posed, consistent with the format of the acceptance
riena.

Sectior & “Nixfear Structural Bolting Preload
Evaluation,” reported on the results of completing
Task 16 (see Section 21.2 of this report). The task
consisted of evaluating the need for high preloads,
ilentifying potential relief in preload requirements,
end mvestigating preload spplication techniques
and vart . Section 4 of EPRI NP-5769 provided
#he statistical mature of the preloading process, and
Section § evaluated existing preload design require-
ments, the relationship of the tpecified joint preload
© the minimum preload required to carry design
boads, and the effect of potential loading relief on
minumum preload requirements for one heavy com-
ponemt support structural joint. The report dis-
cussed conclusions that were reached about design

criteria, load relief, preload range acceptability,
preload estimation, and preload accuracy.

Section 6, “The Bolting Database: An Example of
a Numeric Database Application in the Nuclear
Power Industry,” briefly discussed the nature of the
database, the stored information and classification
scheme, access, software, and applications.

Section 7, “Assessment of Field Hardness Meas-
arements on Low-Alloy Quenched and Tem-
pered (LAQT) Bolting Materials at Midland,” pre-
sented the collection (from four nuclear sites) and
analysis of LAQT fastener steels. Significant devia-
tion from specification requirements was observed.
It was estimated that the portion of bolts at one site
land) with & hardness indicating a susceptibility
or SCC was less that 1% of the total population; not
 serious concem.

Section 8, “Good Bolting Practices,” briefly re-
viewed the two reference manuals for nuclear power
plant maintenance personnel that were developed
under EPRI sponsorship and were intended for
rapid-access field or office use by utility stall who
must disassernble and assemble bolted joints in nu-
clear power plants. This section described bolting
practices that should help stafl members identify,
undersiand, and solve (or minimize) bolted joint
problems such as leaks, vibration loosening, fatigue,
and stress-Corrosion cracking.

The first of the manuals was entitled, “Good Bolting
Practices: Large Bolt Manual;” the second was enti-
tied, “Good Bolting Practices: Small Boit Manual *
The manuals described the problem-reducing steps
in order of increasing complexity and cost, recogniz-
ing that the options available to0 maintenance per-
sonnel are generally limited.

The manuals were not intended for use by designers;
therefore, the theories behind the recommended
procedures were not discussed at any length. The
encyclopedia format for the manuals was intended
to make the topics easy to locate. Topics were listed
alphabetically and identified by legends printed in
bold face. Each topic was described briefly, with
typical data, if pertinent, and with cross-references
to related topics, also in bold-face type.

Section 9, “Bolting Rules of the ASME Boiler and
Pressure Vessel Code,” presented a detailed, point-
by-point, review of the ASME Code with explana-
tions, interpretations, and suggestions for improve-
ment. The many scattered bolting requirements
were collected in this one section of the EPRI report

to provide a source document for reference. This
was noted in the discussion of Section 6, Vol. 1,
EPRI NP-5769.

R e T —
Reyection mwe war the selitive somber of (ailures, degradations, in-
pacon. eall-emts, a3, 86 & pesorat of the 0Ll (asteners iczrvioe.
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e Section 10, *Critique of Bolt Preload Aspects

of ASME and AISC Codes,” is a companion piece
to Section 9, Vol. 2 (and was cited in Section 6, Vol.
1)of the EPRIreport. The stated assignment was “to
eritique existing preload sections of the ASME
Code.” The Joint AIF/MPC Task Group on Bolting
posed two questions 1o guide this effort:

(I} Do provisioes of the ASME Code contribute
o the types of boliing failure experienced in
the last decade or so by the nuclear industry?

2) Doomissions in the ASME Code contribute to
the types of bolting failure experienced by the
auclear industry?

The imvestigators were directed (o limit the re-
gponses Lo preload aspects of bolting problems. The
eeview identified several provisions of the AISC and
ASME Codes that could be troubiesome. The points
raised and the rectifications suggested were 100 nu-
merous 10 be reported here, but are described in
EPRINP-5769. In a’dition to general observations
concerning the ASME Code, preload philosophy,
preload and mstallation method codification, educa-
ton, quality control, and the role of the mechanic,
five specific problems were cited and solutions of-
fered Four appendices completed tn 2 section; they
went into greater detail on specific problems and
gave support to the conclusions and recommenda-
tians stated in the text of Section 10. The titles of the

appendices follow:

(L) Appendix 10A, “AISC Specification for Struc-
tural Jaints Using ASTM A325 or A490 Bolis™

¢.) Appendix 10B, “ASME Boiler and Pressure
Vessel Code, Section Il Division 1, Subsec-
tion NF™

C.) Appendix 10C, "ASME Boiler and Pressure
Vessel Code, Section VI, Division 17

@.} Appendix 10D, “Comparison of ASME Codes
en Pressure Boundary Bolting”

Sectionr 11, “Evaluation Procedure for Assuring
Integrity of Bolting Material in Component Sup-
port Applications,” is the companion piece on struc-
tural bolting 1o the RCPB discussion, Section 3, Vol.
4, EPRI NP-5769. The Section 11 presentation de-
scribes an evaluation procedure for general applica-
tion to bolting products used in component supports
and fabricated from steels commonly used for sup-
pont bolting. The evaluation procedure could be
wsed 1o jusufy serviceability of questionable materi-
als. It was anticipated that this section would be
useful to & utility as part of a plant-specific plan o

deal with materials that require some evaluation
under tl.c generic issue.

The primary objective was 10 present the procedural
steps and required information 1o determine allow-
able bolt loads to avoid SCC under steady-state or
long-term normal operating conditions. Allowable
bolt stress as & function of material hardness, bolt
size, and thread pitch could be determined with the
procedures. The allowable bolt stress then could be
compared with actual bolt stresses calculated for the
design. A requirement of the procedure was that
hardness testing be performed on the population of
bolts so that hardness iimits could be statistically
determined. Also, as part of the evaluation objec-
tive, allowable bolt stresses o prevent fracrare un-
der ghort-term (accident) loads must be established
:.hcn low toughness was implied by the hardness
ta.

Section 12, *Alternate Alloys,” consisted of brief
reports on five separate research projects, all spon-
sored by EPRI and dealing with steel corrosion in
nuclear reacior environments. Each project had
been reported in more detail elsewhere; the five
published documents were cited in the EPRI
NP-5769, Volume 2, reference list.

The Combustion Engineering Project grew out of
interest in {astener corrosion and is entitled, “Lit-
erature Survey of Carbon and Alloy Steel Fastener
Corrosion in the PWR Plants.” The objective of this
project was to determine the exteni of low-alioy
steel fastener corrosion problems in the domestic
PWR industry and to review available data in the
literature on boric acd corrosion and stress-corro-
sion cracking of fasteners. Service failures from both
f.echanisms were collected and analyzed. A com-
mon factor in six SCC events involving steam gen-
erator primary manway closure studs, which pose 8
potential for a LOCA, was the use of MoS; lobri-
cant. Decomposition at high temperatures can yield
hydrogen, which can induce SCC in HSLA seels
even at low concentrations.

The Battelle, Columbus, Laborstories Project was
closely allied to the Combustion Engineering Pro-
ject. It involved a review of joint failures in nuclear
components from either boric acid wastage or SCC.
The primary objective was to determine if austenitic,
age-hardenabie materials could be used for boiting
applications. A secondary objective was 10 review
the boric acid corrosion and stress-corrosion crack-
ing behavior of currently used low-alloy steels and
issues relating to lubricants and sealants. Based on
the review, recommendations were made for further
work to improve the industry's capability for dealing
with the bolting problem. It was concluded that
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sustenitic materials seem to be resistant to boric acid
wastage but vulnerable to SCC. The report pre-
gented so many qualifications regarding the use of

kigh-sirength high-slloy steels that Battelle could
Rardly be accused of recommending them. Much of

the discussed conditions that can lead to fail-
ure of low-alloy steels without recommending alter-
HALivz resistlant matenals.

The Materfals Enginvering Associaies Project was
part of a failure analysis of Type 410 stainless steel
waive studs purchased to ASTM specification A 193,
Grade B6, with & suppiemental requirement of 125
ksi tensile strength specified by the utility. The utili-
t's imvestigation focused on improper heat treat-
mem of the stods, resnlting in temper embrittie-
ment. The embrittlement permitied SCC, with stud
failare occurring once the critical flaw size was
schieved. Mechamcal property tests confirmed that
the material exhibited low fracture toughness. In
combination with the experimentally determined
rather high tensite strength and somewhat reduced
ductility (less than 50% reduction in area in three of
six specimens), the studs would be vulnersble to
CC

The Westinghowse Electric Project sought a solu-
tiom to the cracking of age-hardenable Ni-Ct-Fe al-
loys in PWRs and boiling-water reactors (BWRs).
Several imxtances of stress corrosion of, in some
eases, coxrosion fatigue o bolts, beams, and pins
were observed i reactors wsing Alloys X-750,
E-718, and A 286. The object was 10 examine the
three alloys inr &iflerent heat-treated conditions. Al-
oy X-750 with increased amounts of zirconium,
which previousty kad been shown (0 be beneficial,
#iso was included. Stress-corrosion cracking studies,
involving beth crack initiation and crack propagation
specimens i PWR and BWR conditions, were con-
ducted on allop X750 i 11 conditions, alloy 1-718
in 2 conditions, and A 286 in 2 conditions. The
epersting conditions of BWRs were ghown 1o be
more detrimental wo the alloys than operating condi-
tions of the PWRs. Alloy X750 exhibited the most
eesistance %0 cracking (or propagation) in one of the
sevenal heat treatments that were applied, but, in a8
different condition, it was the least resistant. Long-
term (mare. than. 10,000 bours) tests are continuing.

The Babeock sod Wikox Project was a companion
® the Westinghouse project, using the same high-
strengtk, ape-hardemable Ni-Cr-Fe alloys, X-750,
E-T18, and A 786, Service failures were attributed to
fatigne, corrosian fatigue, and intergranular stress-
eorrosion cracking (IGSCC). Susceptibility to failure

processing. The project included detailed micro-
structural characterization and corrosion testing of
the alloys subjected to 15 different combinations of
melting practice and thermomechanical processing.
As in the Westinghouse study, preliminary findings
indicated that Ailoy X-750 had the best resistance to
SCC when in a particular metallurgical condition.
As in the companion study, the conclusions were not
solid and unambiguous except for recommending
further studies.

Section 13, *Standard Specification for Supplemen-
tal Requirements for Structural Fasteners for Nu-
clear Applications,” consisted of some background
and introductory material and the ASTM
standard: *F XXX ~*Standard Specification for
Quality Assurance and Inspection Requirements for
Structural Fasteners for Nuclear and Other Special
Applications.” Experience with fasteners has cre-
ated several concerns. The draft specification in-
cludes requirements for nuclear fasteners as foliows:

- Establish sampling and quality levels for all
series of structural fasteners on a uniform
basis.

-  Establish mandatory lot control and trace-
ability of fasteners. By maintaining such con-
trol, prevent mixing and possible contamina-
tion of parts intended for nuclear systems.

- Require positive identification and source of
fasieners intended for nuclear system as evi-
dence of adherence to required Quality level.

- Require preferential full-scale testing of fin-
ished fasteners in lieu of reliance on possible
machined coupons from fasteners. Actual full-
scale testing is designed to confirm integrity of
finished fastener not possible by coupon evalu-
ation.

- Permit utilization of state-of-the-art technol-
ogy and beneficial effects of heading and
thread rolling by specific callout, Such other
major industries as automotive and acrospace
have similarly mandated such requirements.

- Recognizing the potential long-term degrada-
tion resulting from the presence of discontinui-
ties such as cracks and seams, establish specific
requirements to define acceptable and rejec-
table criteria for nuclear system use.

This very important standard, now in the hands of
the cognizant ASTM committee, was supported by
the Joint AIF/MPC Task Group on Bolting.

— e ————

— ———— w————

by these mechanisms depended strongly on the met-

*This standard is being developed; the number will be aasigned after it
allurgical condition procuce by thermo-mechanical and approved.

# comple led
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e Section I4, “The Bolting Technology Council”
(BTC), provided a brief description of the Council,
fts activities, and its makeup. The BTC is afliliated
with the Materials Properties Council, Inc., formerly
the Metals Properties Council, which provides
sdministrative services as required. The BTC was
formed to provide opportunities for threaded fas-
tener and tool usens 10 engage in a vanety of coop-
erative activities. As stated in its bylaws, the purpose
sl the Council is “10 sponsor research; to recom-
mend practices; 10 act as a clearing house for infor-
mation; and to provide education concerning the an
and sacnce of the installation and behavior of me-
chanical fasteners and their interaction with the
jouits they are used in." As anyone who has at-
tempted o understand bolted joint behavior will
mralize, the task selected by the BTC is not & simple
one, nor will the effort be inexpensive. Because of
the magmtude of the job, members felt that it would
be desirable o pool a portion of their technical and
financial resources and attack the problems jointly.
Results achieved by cooperative efforts, further-
more, often have greater credibility, are more widely
accepred, and are most economically achieved. The
Council expects to provide benelits to industry
through mteraction with recognized experts in
bolting technalogy, opportunities 1c participate in
smunars and symposia, opportunities to share in
eoperatively funded research to be planned, moni-
wred, and directed by BTC groups, and opportuni-
ties to review publications and research results well
belore general release. It is anticipated that the BTC
will identify unresolved bolting problems recognized
mow and as they arise {rom experience in the future.
Through its resources in personal expertise and in
financal assistance, the BTC will be instrumenial in
developing solutions 1o generic bolting issues.

3 CONCLUSIONS

The SRC stafl hasreviewed the technical findings devel-
eped by the mdustry and presented in EPRI NP-$769
el 5) xs well as other relevant industry-generated in-
formation. The sl has concluded that the technical
basis for resalution of GSI 29 is available.

The comcfirsion that GST 29 can be resolved is based on
e availability of several relevant documents. Actions
taken by the Joim AIF/MPC Task Group on Bolting
resalted in EPRINP-5769, three video training films (see
Section 10, Vol L Ref. 5)and the Good Bolting Practices
wleremce manuals, Vols. 1 and 2 (see Section 8, Vol. 2,
Ref §) representatives established the Bolting
Technology Council {an MPC affiliate) 1o take the lead in
pomaring bolting research, recommending practices,
g threring amd providing information, and promoting edu-
o on installation, application, behavior, and interac-
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tions of fasteners. The Institute of Nuclear Power Opera-
tions can be expected to act in response to potentially
unsafe conditions as in the past when Significant Operat-
ing Event Report (SOER) No. 84-5 un bolting (Ref. 9)
was issued. Further refinement in codes and standards
will be provided by the responsible committees in ASME

and ASTM (e.g., Committee F16 on Fasteners),

During the period in which GS1 29 was being resolved, the
NRC ook several additional steps that must be factored
into the resolution of the issue. Incidents of threaded
fastener degradation and failure from October 1969 to
March 1982 were identified and analyzed (see Ref. 4).
Five documents were prepared hased on results of techni-
cal assictance contracts in support of the bolting generic
issue (Refs. 10 through 14). In addition, action items
included the following NRC notices, bulletins, and ge-
neric letters:

e IE Bulletin 74-03, “Failure of Structural or Seismic
Support Bolts on Class 1 Components,” April 29,
1974,

e IE Bulietin 79-02, “Pipe Suppon Base Plate De-
signs Using Concrete Expansion Anchor Bolts,”
March 8, 1979.

o IE Bulletin 79-07, *Seismic Analysis of Safety-
Related Piping,” April 14, 1979.

e IE Bulletin 79-14, “Seismic Analysis for As-Built
Safety-Related Piping Systems” July 2, 1979,
(also: Revision 1 of page 2 of 3, July 18, 1979,
Supplement 1, August 15, 1979, Supplement 2,
September 7, 1979).

e IE Bulletin 82-02 (Ref. 2), which resulted in W.
Anderson and P. Sterner, “Evaluation of Responses
to [E Bulletin 82-02," NUREG-1095, May 1985.

e  NRC Compliance Bulletin 87-02, “Fastener Testing
to Determine Conformance with Applicable Mate-
rial Specifications,” November 6, 1987 (later: Sup-
plements 1 and 2). '

e  NRC Bulletin 89-02, “Stress Corrosion Cracking of
High-Hardness Type 410 Stainless Steel Internal
Preloaded Bolting in Anchor Darling Mode!l S350W
Swing Check Valves or Valves of Similar Design,”
July 19, 1989.

e NRC Generic Letter 88-05, “Boric Acid Corrosion
of Carbon Steel Reactor Pressure Boundary Com-
ponents in PWR Plants,” March 17, 1988.

e NRC Generic Letter 89-02, “Actions to Improve

the Detection of Counterfeit and Fraudulently Mar-
keted Products,”™ March 21, 1989,
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e [E Circutar 78-14, “HPCI Turbine Reversing
Chamber Hold Down Bolting,” July 12, 1978.

e [E Information Notice 80-27, “Degradation of Re-
actoe Coolant Pump Studs,” June 11, 1980.

e [IE BEformation Notice 80-29, “Broken Studs on
Terry Turbine Steam inlet Flange,” August 7, 1250.

o [F Inforration Notice 80-36, “Failure of Steam
Generator Support Bolting,” October 10, 1980.

e [E Information Notice 82-06, “Failure of Steam
Generator Privacy Sde Manway Closure Studs,”
March 12, 1982,

e [E Information Notice 86-25, “Traceability and Ma-
werial Control of Matenal and Equipment, Particu-
lacly Easteners,” Apni 11, 1986.

e [E Enformation Notice 86-108, “Degradation of Re.
actor Coolant System Pressure Boundary Resulting
from Bork Acd Corrosion,” November 1986

Qater: Sopplements 1 and 2)

e KRC Edormation Notice 87-56, “Improper Hy-
draudic Control Unit Installation at BWR Plants,”
Bavember 4, 1987.

e NRC Information Motice 88-11, “Potential Loss of
Motor Control Center and/or Switchboard Function
Due to Eaulry Tie Balts,” April 7, 1988.

e RRC Informatiom Notice 8$9-22, *Questionable
Certification of Fasteners,” March 3, 1989,

e NRCInformation Notice 89-59 and Supplement 1,
“Suppliers of Potentially Misrepresented Fasten-
en,” August 16 and December 6, 1989.

e NRC lformation Notice 89-70, “Possible Indica-
tions of Misrepresented Vendor Products, Octo-
bex 11,1989,

By verious ways, these NRC notices, bulletins, letters, and
arolar will inflnence actions that the NRC or licensees
will meed to take in the wake of the resolution of GSI 29
Although they do not, wcividually or collectively, form a
Basis for the resolution, neither will these documents nor
the responses made to them change as a result of the
esolution of GSI 29,

The NRC stafT concfodes that all of the available informa-
tion that has been discussed in this report (from industry
and regulatory scurces combined) provide 8 sufficient
techaucal basis w tesolve GS1 29

BUREG-1I9

It must be understood that although the NRC stafT recog-
nized the value of the several products of the industry
effort (the work of the Joint AIF/MPC Task Group on
Bolting) in helping to resolve GSI 29, that recognition
does not constitute unqualified endorsement of their
technical content. The NRC stafl found technical dis-
agreement with several specific discussions in EPRI
NP-5769, the three videotapes on training, and the Good
Bolting Practices reference manuals. The technical dis-
agreements, except for the following, however, generally
were not important enough to menuon.

First, the stafl notes that a general plan for evaluation of
boiting integrity can be derived from Section 11, Vol. 2,
EPRI NP-5769. Section 11, “Evaluation Procedure for
Assuring Integrity of Bolting Material in Component
Support Applications,” was written to fulfill a specific
assignment for the Joint AIF/MPC Task Group on Bolt-
ing. With appropriate modifications, the procedure could
serve for other than component-support bolting. The
screening process should use fastener matenal properties
and f{racture mechanics analyses to ensure that
salety-related fasteners are unlikely to be susceptidle to
stress-corrosion cracking. Material properties should be
experimentally verified rather than assumed to be as
specified.

Second, and closely related to the first comment, incon-
sistencies found in EPRI NP-5769 regarding the cntena
for categorizing bolting steels according to strength must
be reconciled. Categorization should be based only on the
sctual measured yield strength, S,, of the matenal
(or S, determined by conversion of measured hardness
values) and not on the specified minimum yield strength.
The justification for this position is that high-strength
steels are vulnerable to SCC. A bolt made of high-
strength steels may be obtained through an order which
specifies a relatively low-yield strength, but by improper
heat treatment, for example, the bolt may develop an
actual strength far in excess of the minimum specified.
Specifically, that high-strength bolts should be those
with §, 2 150 ksi; medium-strength bolts should be
those with 120 ksi < §, < 150 ksi. The following por-
tions of EPRI NP-5769 need to be modified in order 10
make them consistent with the above definitions:

e In Vol 1, Section 4, page 4-3, bolting steels are
categorized as “high strength™ if: * §, > 150 ksi,
where §, is the yield strength® (compare the
greater-than symbol to the greater-than-or-equal-to
symbol recommended). At the same location, me-
dium-strength materials are identified as those with
120 ksi < §, < 150 ksi, which would be consistent
except for the explanatory text that follows on page
4-4: “Therefore, it seems appropriate for the indus-
try to examine the use of materials with spea-
fied minimum yield strengths greater than 150 ksi”




. (emphasis added). The same words are used on page
4-5 al two places.

On page 4-4, 8 proposed category is defined by “the
range of 120 ksi to 150 ksi specified minimum yield
strength” showing that the use of §, on page 4-3
was not to be taken literally.

In Vol. I, Section 11, “Conclusions and Recommen-
dations,” page 11-5, the words “minimurn specified”
&re used again.

On tive mext page (p. 11-6) one finds “specified yield
strength.™ An  inconsistency anses in EPRI
NP-5769, Vol. Z, Section 1, page 1-17 because the
reader is advised 10 consider materials vulnerable to
SCC o the minimum specified ultimate tensile
strength (UTS) is greater than 150 ksi or if the actual
UTS & greater than 170 ksi.

Ther, in KP-5769 Vol. 2, Section 7, page 7-2, we

find: *.. the proposed screening limitof §, < 150

ksi (1034 MPa)” although in the preceding pars-

graph the words “specified minimum yield strength”

were used to describe the strength range of 120-150
_ku (B27-1034 MPa).

A more exrefuf reading might reveal more discrepancies
«r meonsistencies. For the reasons previously given, the
eriterion of actual yield strength, S, 2 150 ksi should be
nsed as the level for consideration of SCC vulnerability.

Third, the dara listed in Tabic 2-1, Vol. 2, EPRI NP-5769
are questionable. Indexing off the values of Rockwell
C-scale hardness as given, the corresponding values of
Vickers hardness rumbers do not agree with those given
i the ASTM Standard E 140. From the same R, start,
the corresponding values of tensile strength do not agree
with values given in the ASTM Standard A 370. Such
exrors (there are typographical mistakes, as well) also
make the hardness conversions listed in Table 11A-1 of
EPRI NP-5769 suspect; they should be audited. Accepi-
ing the ASTM standards as the authority, the hardness
sonversions and hardness-tensile conversions in EPRI
NP-5769 should be treated skeptically. Since Table 2-1
was ta be pant of a draft ASTM standard, the responsible
ASTM commiriee can be expected to make such correc-
tions as may be mecessary. Until Leeb hardness values and
eonwersion tables have been incorporated in a standard
test method by the ASTM, they should be used “for
information only”™ and not be accepted as evidence in
heensing actions of in safety evaluations.

Fourth, the indictment against MoS; as a lubricant (found
en page 3-4 of EPRI NP-5769, Vol. 2) deserves more
emphasis. Facs gleaned from some service {allures and
from laboratory examinations (Ref. 12) clearly show that
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MoS; is & potential contributor to SCC, especially when
applied 1o high-strength bolting steels. One of the prob-
lems posed by MoS, —difficulty in removing it from parts
that have been in service (see page 8-3, Vol. 1., Rel.
5)—may be close to being resolved. Whereas Czajkowsk
(Ref. 12) found that CS; will remove MoS;, handling CS;
poses some problems. More recently, tests by Czajkowski
of samples of “citrus-based cleaners” were subjected toa
cleaning task similar to that reported in Ref. 12, and it was
evident that the sulfur component (the active SCC ingre-
dient) had been effectively removed (Ref. 15). Providing
that the citrus-based cleaners, themselves, are not SCC
&omotcn. an answer to the MoS; cleaning problem may
at hand.

Fifth, although the f{racture mechanics analyses by
Cipolla cited in Section 9, Vol. I, EPRI NP-5769, are
useful and could well be employed in engineering prob-
lems where values for the stress intensity factor, K, are
needed, other more recent results are svailable. In a
report published in 1988, “Review and Synthesis of Stress
Intensity Factor Solutions Applicable to Cracks in Bolts”
(Rel. 16), values for K, for cracks in round bars, both
threaded and unthreaded, subject to either tension or
bending, were reviewed. Available solutions were synthe-
sized into forms appropriate to analyses of bolts and
studs. The K, solutions published in Reference 16 should
:ﬂnsedinhcturc mechanics analyses of threaded
eners.

The importance of maintaining adequate traceability®
and control of material of fasteners at nuclear power
plants was set forth in [E Information Notice No. 86-25
(Ref. 17). Because plant-specific bolting integrity pro-
grams should include sieps 10 ensure bolting traceability
and material control and to prevent introduction of incor-
rect or defective materials or components, the central

ideas from this notice foliow:
Awareness of 10 CFR Pant S0, x B, Criterion
V111, “Identification and Control of Materials, Parts, and

Components,” and applicable codes and specifications is
important. Measures have been established and imple-
mented by the NRC for identification and control of
materials, parts, and components and for traceability both
tothe approved design basis and to the source. It is impor-
tant that required identification of items be maintained by
heat number, part number, serial number, or other ap-
propriate means, either on the item itself or on records
traceable to the item as required, and that required mark-
ings be on the item.

“in Attachment 2 10 NRC Bulletin No. 88-10, November 22, 1988,
verifiable traceability was defined m (with minor editing for thas re-
pong Documentied evidence such as a eertificate of compliance that
extablshes traceability of purchased uirvmmothc manufacturer. I
the certificate of compliansr s pro:&e by ary :rry other than the
manufacturer, the validity of the cerulicate must be verified by the I
censee or permil holder through an audit o other appropriaie means.

NUREG-1339



B is the Bcensee's resporsibility to use qualified individu-
als to examine markings on matenial and equipment and
o vexify that the markings represent matenial and equip-
men as specified by the design drawings and speciica-
tions. [n the case of fasteners, compliance with the appli-
cable naterial specification (e.g., ASTM or ASME mate-
gl and grade) i venified by required markings on bolts
and nuts and certified material test reports or certificates
of conformance as required by procurement drawings and
orders and by applicable codes and specifications. When
vendor-supplied equipment assemblies coniain fasteners,
it is impartant 1 verify compliance with approved verdor
drawings and specifications and such other information
as materials msed for equipment qualification tests analy-
ses. The required markings on material and equipment,
cduding fasteners, not only must exist, but the markings
must indicate the carrect material and grade as specified.

The NRC staff resotved GS! 29 based on the findings
presented herein, including the following three condi-
Qo

First, &7 earfier NRC gotices, bullctins, and generic lct-
ters that bear on the isues involved in bolting, degrada-
tiorr ar failere, some of which were noted earlier in this
section, should remain w effect.

Second, it was comcfuded that an ellective means of en-
surmg boiting reliability, as recommended in Ref. §,
would be through development and implementation of
plant-specific boltmg-mtegnity programs. These pro-
grams should be comprehensive and include all relevant
NRC requirements and guidance and the recommended

posiions. of he iadustry-sponsored programs.

Third, & iy recornrmended that a new section of the Stan-
dard Review Plan (SRP) be prepared (o provide guidance
w the staf? for the review of future plants. The elements
of the review would include all safety-related joint design,
threaded fastener material selection, and programatic
aspects dealing with bolting integnty during construction,
eperation, and maintenance, except for closure studs
which ace aldressed in SRP Sections 5.3.1 and 5.2.3.

B Nighrof the ficty that many safety-related systems and
empaonems gely io large measure on fastener integrity
@ that there have been numerous reporied instances of
degradation or faiture of threaded fasteners, completion
of the studies under GS1 29 has led to the conclusion that
fastener integrity needs 1o be procedurally controlled.
The nformation reviewed in this report showed that the
mfety msue selated to fastener integrity involves a very
Rarge sumber of partsin each plant, a number of potential
Bailuce mechamsms (therefore, 8 corresponding number
«of protective or corrective actions), and several technical
and e disciplines. Although the resolution of
GSI 29 was found to be rather complex, sufficient guid-
ance is asailable to resolve this issue, mainly from EPRI
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NP-5769 (Ref. §). Specifically, the NRC staff concurred
with the recommendations and guidclines provded m
Section 1*, Vol. 2, of EPRI NP-5769. The recommenda-
tions and guidelines apply to threaded fastencrs with re-
gard to certification, identification, nondestructive exams
nation, storage and tightening procedures, except when
storage and tightening procedures are specified m other
design documents or drawings. Implementing Section 1
and other technical guidclines in the EPRI report would
help ensure fastener integnty.

A comprehensive bolting intcgnity program for a sucicar
power plant would include all safety-related boltmg. es-
pecially bolting used to close the primary pressure bound-
ary and uscd for component support.

Of particular importance to salety are componem sop-
port {astencrs in the onsite power distribution system,
including those power sources, distribution systeras, and
vital supporting systems provided to supply power ¥
safety-related equipment and capable of operating inde-
pendently of the offsite power system. The onsite power
system includes an ac distribution system, a dc power
sysiem, an unintcrruptible ac power systcm. and the
emergency (dicscl gencrator) power system. Fastencrs m
the auxiliary feedwatcr system and its support sysiems are
also important to sale operation of a plant.

The work done to resolve GSI 29 has shown that (1)
existing requirements, (2) the implementation of leak-
before-break criteria for RCPB joints (proposed in EFRI
NP-5769, Volume 1, Section 3), and (3) the ongomg pro-
grams (¢.g., implementation of USI A-46 and the devel-
opment of individual plant examinations for external
events) should adequately limit the risk resulting from,
and minimize the severity of, the failure of safety-related
bolting in current plants. However, licensees with operat-
ing plants could avoid many of the problems recorded m
the past by developing and implementing plant-specific
bolting-integrity programs that include current require-
ments and reflect the information and recommendations
made by the industry-sponsored program managed by
EPRI (with NRC staff exceptions as discussed in Section 3
of this report). New plant licensees, however, could meet
stringent bolting requirements with only a very small cost
increase if established before they begin operating thex
plants.

Guidance regarding bolting for stafl reviewers i the
NRC Office of Nuclear Reactor Regulation (NRR) per-
forming safety reviews of all new nuclear power plants
could be provided by a new section in the NRC Standard
Review Plan. Such a section, entitled, for example,
“Safety-Related Bolting,” would expand the limited cov-
erage on fasteners now included in the SRP and provide a
*The Section 1 title is: *Ultility Recommendations and Guidclines Yor
the Purchase Specification and Receipt/1'reinstaliation Inspection Re-

uirements for ASME Section 111, AISC, ANSUASME D311, and
S1 D15 Dolts and Threaded Fasieners ™



systematic method for implementation of the staff posi-
tion regarding the basis for resolution of GSI 29. As pant
of the resolution of GSI 29, the staff noted the absence of
&n SRP section on general reviews of bolting and recom-
mended thal ene be prepared and issued.
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G8I-29 CRGR Package
Information Required by Bection IV.B of the CRGR Charter

(i) The proposed generic requirement or staff position as
it is proposed to be sent out to licensees. Where the
objective or intended result of a proposed generic
requirement or staff position can be achieved by
setting a readily quantifiable standard that has an
unambiguous relationship to a readily measurable
quantity and is enforceable, the proposed requirement
should merely specify the objective or result to be
attained, rather than prescribing to the licensee how
the objective or result is to be attained.

Answer:
As outlined in Enclosure 1 of the CRGR package, the
staff is proposing to issue a generic information

letter (Enclosure 2) together with NUREG-1339,
"Resolution of Generic Safety Issue (GSI) 29: Bolting
Degradation or Failure in Nuclear Power Plants,"
(Enclosure 5) to plants currently holding an OL or CP,
to inform them of the technical findings and resolution

of G8I~-29. The letter does not require licensee action

or response.

RES is however, recommending that a new Standard Review
Plan (SRP) Section on "Safety-Related Bolting" should
be developed by NRR for the review of future plants and
be included in a future revision to the SBRP. Specific
recommendations for bolting-related topics to be
addressed in the FRP havo been transmitted to NRR
(Enclosure 4). NR: wculd send any actual proposed
changes to the SRP t» the CRGR for their review.



(ii)

With the issuance of the generic information letter and
NUREG~-1339, and the recommendation to develop a new
Standard Review Plan Section, GS8I-29 would be
considered resolved.

Draft staff papers or other underlying staff documents
supporting the requirements or staff positions. (A
copy of all materials referenced in the document shall
be made available upon request to the CRGR staff. Ahny
Committee merber may reaquest CRGR staff to obtain a
copy of any reference material for his or her use.)

Answer:
staff documents supporting the staff positions
nentioned in (i) are the following:

- Regulatory Analysis (Enclosure 3)
NUREG~1339, "Resolution of Generic Safety
Issue 29" (Enclosure 5)



(iii)

Each proposed requirement or staff position shall
contain the sponsoring office’s position as to whether
the proposal would increase requirements or staff
positions, implement existing requirements or staff
positions, or would relax or reduce existing
requirements or staff positions.

Answer:

The proposed staff position will neither increase nor
reduce existing requirements. The proposed generic
information letter (Enclosure ") and the accompanying
NUREG-1339 (Enclosure 5) do st (but do not
require) that the best way to resolve GSI-29 would be
for utilities to:

(1) Implement the industry developed bolting
integrity program as presented in two volumes
of EPRI report NP-576 he volumes EPRI Good
Bolting Practices Refeir .ce Manual, and three
video training tapes, (as discussed in NUREG~
1339, with some exceptions and
gualifications, the staff endorses the
industry recommended actions).

(2) Continue their actions in accordance with
commitments made in response to a number of
generic letters and bulletins related to
bolting issues as described in NUREG-1339.



{(iv) The proposed method of implementation along with the
concurrence (and any comments) of OGC on the method

proposed. The concurrence of affected program offices
or a explanation of any non-concurrences.

Answer:

As mentioned in (i) above, the proposed method of
implementation will be through the issuance of a
generic information letter together with NUREG-1339.
NRR has concurred in the proposed generic information
letter and OGC has expressed no legal objection to the
generic letter. 1In addition, ACRS has reviewed the
GE8I-29 resolution and agreed that NUREG-1339 provided a
satisfactory basis for the resclution of G8I-29. We
anticipate a positive response from the ACFES to the
proposed generic letter after their May 1991 meeting.



(v)

Regulatory analyses generally conforming to the
directives and guidance of NUREG/BR-0058 and NUREG/CR~
3568. (This does not apply for backfits that ensure
compliance or ensure, define, or redefine adequate
protection. In these cases a documented evaluation is
required as discussed in IV.B. (ix).)

Answer:

A regulatory analysis (Enclosure 3) was developed for
the resolution of G8I-29, and it documents the
rationale why no additional requirement should be
imposed on the operating nuclear power plants.

Although value~impact studies on GSI-29 were performed
by our contractors (Appendices A and B of Regulatory
Analysis, Enclosure 3), the staff judged the studies to
be inconclusive regarding a mandatory program on
safety-related bolting for operating plants, and,
therefore, additional requirements could not be
justified in accordance with the provisions of 10 CFR
50.109 for operating plants (this will be discussed
further in (vii)). 1In addition, based on (1) bolting
operating experience in both nuclear and conventional
power plants, (2) the actions already taken through
bulletins, generic letters, and information notices,
and (3) the industry proposed actions, the Regulatory
Analysis concluded that a sufficient technical basis
exists for the resolution of GSI-29.

Based on the above considerations, the proposed generic
information letter and the accomianying NUREG-1339
suggest (but do not requiie)} inat the best way to
resolve GSI-29 would be for utilities to: (1)
implement the industiy developed bolting integrity
program and (2) continue their actions in accordance

5



(vi)

with commitments made in response to a number of
generic letters and bulletins. For future plants, it
was concluded that a new Standard Review Plan section
should be developed to codify existing bolting
regquirements and industry-developed initiatives,
including the development and implementation of a
plant-specific bolting integrity program.

Identification of the category of reactor plants to which
the generic requirement or staff position is to apply (that
is, whether it is to apply to new plants only, new OLs only,
OLs after a certain date, OLs before a certain date, all
OLs, all plants under construction, all plants, all water
reactors, all PWRs only, some vendor types, some vintage
types such as BWR 6 and 4, jet pump and nonjet pump plants,
etc.).

Answer

The proposed generic information letter and the associate
NUREG~1329 will be issued to all nuclear plants currently
bolding an OL or CP. The new SRP section on "sSafety-Related
Bolting" to be developed by NRR would be applicable to all
future plants.



(vii)

(a)

{(b)

(e)

(4)

(e)

(f)

For backfits other than compliance or adeguate
protection backfits, a backfit analysis as defined in
10 CFR 50.109. The backfit analysis shall include, for
each category of reactor plants, an evaluation which
demonstrates how action should be prioritized and
scheduled in light of other ongoing regulatory
activities. The backfit analysis shall document for
consideration information available concerning any of
the following factors as may be appropriate and any
other information relevant and material to the proposed
action:

Statement of the specific objectives that the proposed
action ir designed to achieve:

General description of the activity that would be
required by the license or applicant in order to
complete the action;

Potential change in the risk to the public from the
accidental offsite release of radicactive material;

Potential impact on radiological exposure of facility
employees and other onsite workers.

Installation and continuing costs associated with the
action, including the cost of facility downtime or the
cost of construction delay;

The potential safety impact of changes in plant or
cperational complexity, including the relationship to

propesed and existing regulatory requiremente and staff
positions;



(g)

(h}

(i)

(1

The estimated resource burden on the NRC associated
with the proposed action and the availability of such
resources;

The potential impact of differences in facility types,
design or age on the relevancy and practicality of the
proposed action;

Whether the proposed action is interim or final, and if
interim, the justification for impeosing the proposed
action on an interim basis.

How the action should be prioritized and scheduled in
light of other ongoing regulatory activities. The
following information may be appropriate iw this
regard:

1. The preposed priority or schedule,

2. A summary of the current backlog of existing
requirements awaiting implementation,

3. An assessment of whether implementation of
existing requirements should be deferred as a
result, and

4. Any other information that may be considered
appropriate with regard to priority, schedule or
cumulative impact. For example, could
implementation be delayed pending public comment?

Answer

Two value~impact analyses were performed by
contractors, one on the RCPB bolting and the other on
safety-related bolting in systems other than the RCPB
(more detailed discussion of these analyses can be
found in Enclosure 3). Regarding the value-impact
analysis of the RCPB bolting, the best estimate



indicated that the proposed action had the potential to
reduce risk by 9,819 person-rem for the whole industry.
This was based on a best estimate of a reduction in
core melt frequency of 2,.73E-6/reactor-year for PWRs
and 2.9E-7/reactor-year for BWRs. This magnitude of
risk reduction is not considered by the staff to
satisfy the 10 CFR 50,109 criteria that a required
action results in a substantial increase in the overall
protection of the public health. 1In the staff’s
opinion, these estimated values of risk reduction
probably erred on the high side. This value-impact
analysis did result in a best estimate cost-benefit
ratio of $239 per person-rem, which is very favorable.

The best estimate analysis was based on the assumption
that all carbon or low-alloy steel bolts would be
susceptible to boric acid wastage and would be replaced
by stainless steel bolts. Such a program would be
gquite expensive for plants already constructed and the
staff feels and the study underestimated the cost.
Furthermore, an extensive RCPB bolting inspection and
replacement program (beyond that required by the
Section XI of the ASME code and the requirements of IE
Bulletin 82~02) might require increased duration of
refueling outages. Those costs were not included in
the study.

If more realistic cost estimates are employed, an
increased cost-benefit ratio would result. 1In the
staff’s judgement, a more realistic estimate of the
cost benefit ratio would exceed $1000/person-rem for
plants currently holding an OL or CP.



The staff, therefore, concluded that a mandatory
replacement program for RCPB bolting could not be
justified for plants that currently have an OL or CP.

A study by another contractor examined the risk related
to failure of safety-related bolting in systems other
than the RCPB. Approximately ten safety systems were
examined for risk sensitivity. 1In addition, the
primary coolant system component supports also were
examined in the risk analysis. Although this analysis
was based on PWR plants, it is the staff’s judgement
that the results are also generally applicable to BWRs
since the risk is dominated by seismic consideration.

The best estimate of core melt frequency of this study
was 3.5E-5/reactor year and the corresponding public
risk reduction was 7300 person-rem based on 67
operating PWRs. The corresponding cost-benefit ratio
reported was $3700/person-rem.

This study has considerable uncertainties in the
calculations of reduction in core melt freguency and
person-rem, and the cost estimates. Considering the
uncertainties, the staff judged the contractor proposed
program of surveying, testing and replacement to be
marginal for plants currently holding an OL or CP from
the viewpoints of reduction in risk to the public and
cost-benefit ratio. The staff, therefore, concluded
that requiring a program such as the one proposed by
the contractor for safety-related bolting other than
RCPB applications could not be fjustified in terms of
the 10 CFR 50.109 criteria for plants that currently
held an OL or CP.
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The inconclusive nature of the contractors’ value-
impact analyses on G8I-29 regarding a mandatory program
on safety-related bolting for operating plants prompted
the staff to look into the sperating experiences on
bolting in nuclear and conventional power plants,
especially those in the pressure boundary applications
(see Section 5.b of Enclosure 3). The operating
experiences indicated that: (1) leakage of bolted
pressure joints is possible but catastrophic RCPB
failure which will lead to significant accident
sequences is highly unlikely, (2) a search of LERs and
"Precursors’ Reports to Potential Bevere Core damage
Accidents" (from 1985 to 1989) for events involving
bolting which have a conditional core damage
probability greater than 1E~6 yielded only 14 LER
cases. Among these 14 cases bolting problems are
generally only partial contributors to the precursors.
A large number of these bolting problems were related
to internals bolting, others are related to improper
torquing, loose bolts and nuts, missing bolts, etc.

The recommended bolting integrity program delineated in
the resolution of G8I~29 is not designed to address all
of these types of bolting problems. Problems related
to loose or improperly aligned internal set screws,
missing bolts, loose bolts or nuts, etc., are judged
better handled by programs such as in-service
inspection, regular maintenance, or the implementation
of other on~-going NRC programs, such as USI A-46 and
Individual Plant Examinations for External Events
(IPEEE), which address the inadequacies of supports and
their bolting due to design and installation.

11



Based on the above discussion, the staff concluded that
a mandatory program of surveying, testing and
replacement of safety-related bolting could not be
justified.

If there were any proposed action, it would be to
require that utilities to implement the industry
develcped bolting integrity program. It was brought to
the staff’s attention that NUMARC issued a letter to
its members on July 6, 1989, notifying them of the
publication of EPRI Reports NP-5769 and the Good
Bolting Practices Reference Manuals, and stating that
they provide the industry’s technical basis for
resolution of GSI-29 and encouraged members to refer to
those reports. In addition, INPO issued SOER 84-05,
"Bolt Degradation or Failure in Nuclear Plants" on
September 20, 1984, informing utilities of the general
findings of the industry research on this issue and
recommended five actions based on the findings. The
staff was informed by INPO through NUMARC verbally that
subsequent INPO audit indicated near 100%
implementation by utilities on the recommendations of
SOER 84~05. The staff therefore concluded that it is
not justifiable to require therefore concluded that it
is not justifiable to require the utilities to
implement the industry program. Instead, the
alternative of issuing a generic information letter to
plants that currently have an OL or CP was chosen.

This generic information letter suggests, but does no%
require, certain actions.

[
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(viii)

For each backfit analyzed pursuant to 10 CFR
50.109(a) (2) (i.e, not adeguate protection backfits and
not compliance backfits) the proposing office
director’s det2rmination, together with the rationale
for the determination based on the considerations of
paragraphs (i) through (vii) above, that

{(a) there is a substantial increase in the overall
protection of public health and safety or the
common defense and security to be derived from the

proposal; and

(b) the direct and indirect costs of implementation,
for the facilities affected, are justified in view
of this increased protection.

Answer

Not applicable.

13



(ix) For adeguate protection or compliance backfits
evaluated pursuant to 10 CFR 50.109(a) (4)

(a) a document evaluation consisting of:

(1) the objectives of the modification

(2) the reasons of the modification

(3) The basis for invoking the compliance or
adegquate protection exemption.

(b) In addition, for actions that were immediately
effective (and therefore issued without pri~r CRGR
review as discussed in III.C) the evaluation shall
document the safety significance and
appropriateness of the action taken and (if
applicable) consideration of how costs contributed
to selecting the solution among various acceptable
alternatives.

Answer

Not applicable.

14



(x) For each evaluation conducted for proposed relaxations
or decreases in current requirements or staff
positions, the proposing office director’s
determination, together with the rationale for the
determination based on the considerations or paragraphs
(i) through (vii) above, that

(a) the public health and safety and the common
defense and security would be adequately protected
if the proposed reduction in reguirements or
positions were implemented, and

(b) the cost savings attributed to the action would be
substantial enough to justify taking the action.

Answer

Not applicable.

i3



(xi) For each request for information under 10 CFR 50.54(f)
(which is not subject to exception as discussed in
III.A) an evaluation that includes at least the
following elements:

(a) A problem statement that describes the need for
the information in terms of potential safety
benefit.

(b) The licensee actions required and the cost to
develop a response to the information request.

(c) An anticipated schedule for NRC use of the
information.

(d) A statement affirming that the request does not
impose new requirements on the licensee, other
than for the requested information.

Answer

Not applicable.
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(xii) An Assessment of how the proposed action relates to the
Commission’s Safety Goal Policy Statement.

Answer

Not applicable since no action was proposed.
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UNITED STATES - —-—

NUCLEAR REGULATORY COMMISSION _ - »-
WASHINGTON, D. C. 20656 din AEOD {8 [ 77

torwarded 1o Members 5 /7 / &

APR 24 1991

MEMORANDUM FOR: Edward L. Jordan, Chairman, Committee to Review Generic
Requirements

FROM: C. J. Heltemes, Jr., Deputy Director for Generic Issues and
Rulemaking, Office of Nuclear Regulatory Research

SUBJECT: FINAL RULEMAKING ON THE EMERGENCY RESPONSE DATA SYSTEM (ERDS)

Enclosed for review by CRGR is a final rulemaking package to amend Part 50 to
establish regulations for the implementation of ERDS. This final rule is
needed to ensure that the NRC receives timely and accurate data on a limited
set of parameters whose values indicate the condition of the plant during a
declaration of an alert or higher emergency classification.

The enclosed rulemaking package was reviewed by your committee in its proposed
form in June 1990. The rule has not changed in its substance since your
earlier review,

Please note that, in order to submit the rulemaking to the EDO in May 1991, we
are forwarding this rulemaking package for your review while requesting review
from the other offices. However, we expect to have received concurrence from
the cognizant offices when we meet with you to discuss the package. The RES
contact on this rulemaking is Mark Au (X23749).

C. eltemes, J Deputy Director
fo neric Issues~and Rulemaking
Office of Nuclear Regulatory Research

Enclosur=:
As statec




PREDFCISIONAL

Background:

Contact:
M. L. Au, PE, RES
301-492-3749

SECY-91-

The Commissioners
James M. Taylor, Executive Director for Operations
EMERGENCY RESPONSE DATA SYSTEM

To obtain Commission approval of a notice of final
rulemaking.

Establishment of Nuclear Regulatory Commission (NRC)
requlations for implementing the Emergency Response Data
System (ERDS).

The Three Mile Island (TMI) accident in 1979 prompted the
NRC to substantially improve its capability to acquire data
on plant conditions during emergencies. The staff developed
alternative conceptual approaches, and identified the
Emergency Response Data System (ERDS) as the most feasible
option that would mee® the NRC's need for data acquisition
during nuclear emergencies (SECY-84-481). The ERDS would
utilize electronic data transmission systems already being
developed by licensees for their own emergency response
facilities.

The Commission approved the ERDS in March 1985, and directed
the staff to develop the concept further before making ERDS
a new regulatory requirement. The subsequent development of
ERDS in the 1985 through 1988 timeframe was discussed in
SECY-89-193. Detailed surveys of existing hardware and
software, conducted at 59 sites (92 units) during 1985 and
1986, indicated that the necessary parameters existed to a
sufficient extent on licensees’ computer systems for the
ERDS concept to be effective. In 1987, the staff conducted
successful data transmission under a prototype testing
program with Duke Power and Commonwealth Edison reactor
units. And in 1988, the staff retained a contractor to
design, procure, and install a computer system at the NRC
Operations Center (NRCOC) that would be compatible with the
systems at various sites,




In July 1989, the Commission approved the ERDS voluntary
participation program as well as initiation of rulemaking
for ERDS. The staff issued a Generic Letter 89-15 on
August 15,1989 that encouraged industry participation among
those utilities that had not already volunteered in the ERDS
program, and forwarded the proposed ERDS rule to the
Commission for approval (SECY-90-256). In a Staff
Requirements Memorandum (SRM) dated August 29, 1990
(Enclosure 1), the Commission approved issuing the proposed
rule for public comment. On October 9, 1990, a Notice of
Proposed Rulemaking (NPRM) (55 FR 41095) was published for
public comment. The public comment peried expired December
24, 1990.

Currently, 27 licensees representing 67 power reactor units
have agreed to participate in the ERDS program on a
voluntary basis. Of these units, eleven are capable of
transmitting ERDS data to the NRCOC. Without the rule, NRC
would continue its efforts to achieve voluntary
implementation of ERDS at the remaining power reactor units.
However, given that no additional interest in the voluntary
program has been identified since October 199C, the staff
does not expect meaningful improvements in the participation
rate to occur,

The objective of the final rule is timely and effective
implementation of ERDS so as to provide increased assurance
that a reliable and effective communication system, that
will allow the NRC to monitor available critical parameters
during an emergency, is in place at all operating power
reactors, except Big Rock Point and those that are
permanently or indefinitely shut down. Implementation of
ERDS is to be accomplished no later than 18 months after the
effective date of the final rule.

In response to the NPRM, the NRC received comments from 31
respondents: 2 from interested individuals, 1 from a
citizens group, 1 from a former Senior Reactor Operator and
Emergency Director at a utility, 1 from the Nuclear
Management and Resources Council (NUMARC), 1 from the
Nuclear Utility Backfitting and Reform Group (NUBARG), 20
from reactor licensees, 1 from a non-power reactor licensee,
and 4 from State authorities. Many of the letters contained
comments that were similar in nature. A number of comments
were grouped together when appropriate, and so addressed.
(Enclosure 2).

The most significant comments were that ERDS would not
substantiaily increase the overall protection of the public
health and safety, and that implementing the ERDS would
increase the operator’s labor burden because industry
personnel will have the added burden of having to interiace

2



Coordination:

Recommendations:

with NRC as well as State or local government agencies
receiving the ERDS data, some of which will be staffed by
personnel that lack sufficient system specific knowledge to
understand the data.

In the regulatory analysis, made available upon publication
of the proposed rule, the staff argued that a substantial
increase in public health and safety will be achieved.
Although the degree to which this rule will provide
substantial additional protection is subject to differing
judgement, the staff believes that given the nature and
importance of NRC’s responsibilities in the management of
emergency and protective actions, and the improvement in the
staff's ability to implement these responsibilities, that
substanial additional protection will result, and is fully
consistent with the estimated costs. This was based on our
view that implementation of the ERDS would improve the
reliability and timeliness of data transmission and help
ensure that any reactor unit in distress would be suitably
monitored. Further, the availability of ERDS should enable
the licensee to better use its time and resources to
effectively and efficiently deal with the emergency at hand.
It remains the conclusion of the staff that the combination
of better and more timely assessments of licensee actions by
the NRC and the focusing of licensee resources to better
deal with the emergency will reduce the overall risk to the
public health and safety.

Regarding the concern that implementing ERDS would increase
the operator’s labor burden, the NRC believes the
availability of near real time data depicting the plant
conditions would enable it to be more fully aware of the
situation while requiring less voice contact with the plant
operating staff, thus reducing -- not increasing -- the
labor burden of the operators.

Revisions have been made to the proposed rule as a result of
these as well as other public comments, but they are mainly
editorial and clarifying in nature. Having considered all
of the public comments the staff recommends that a final
rule be promulgated to implement ERDS.

The Office of General Counsel has no legal objection.
That the Commission:

3 Approve the amendments to 10 CFR Part 50 for
publication in the Federal Register (Enclosure 3).

- 8 Certify that this rule, if promulgated, will not have
a significant economic impact on a substantial number
of small entities, in order to satisfy the

3
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requirements of the Regulatory Flexibility Act, U.5.C.
605(b).

Note that:

a, NUREG-1394, "Emergency Response Data System (ERDS)
Implementation", will be issued as a final document in
conjunction with these amendments (Enclosure 4).

b. The regulatory analysis will be placed in the NRC
Public Docket Room (Enclosure 5).

C. The Commission finds that no significant environmental
impact is expected as a result of this action, thus,
no environmental impact statement need be prepared.
(Statement contained in Enclosure 3, pg. 21)

d. The Chief Counsel for Advocacy of the Small Business
Administration will be informed of the Certification
and the reason for it as required by the Requlatory
Flexibility Act.

e. Congress will be informed of the Commission’s action
by letter. (Enclosure 6)

f. The final rule contains information requirements that
are subject to review by the Office of Management and
Budget (OMB). The information requirements have been
approved under OMB clearance number 3150-0011.

g. The Office of Public Affairs has prepared a public
announcement for release when the final rule is

published in the Federal Register. (Enclosure 7)
h. Copies of the Federal Register notice will be

distributed to affected licensees, commenters, and
other interested parties.

James M. Taylor
Executive Director
for Operations

Fnclosures:

SRM - Auqust 29, 1990

Summary of Public Comments
i r notice

. NUREG-1394

Regulatory Analysis

. Draft Congressional letter

Draft Public Announcement
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Summary of Public Comments



LIST OF COMMENTERS

et e

Diane M. Smith

Dean Baker

R. H. Lagdon, Jr.

South Carolina Electric & Gas Company
Maryland Department of the Environment
Wisconsin Electric Power Company
University of Missouri--Rolla

Maine Department of Human Services
NUMARC

Wisconsin Public Service

- Philadelphia Electric Company

Florida Power and Light Compan y
Nuclear Utility Backfitting and Reform Group
. Alabama Power Company

Georgia Power Company

Ohio Citizens for Responsible Energy

. Florida Power Corporation

Indiana Michigan Power Company
Carolina Power & Light Company

. Yankee Atomic Electric Compan y

. llinois Department of Nucear Safety
Washington Public Power Supply System
. New Jersey Department of Environmental Protection
. Boston Edison

. Baltimore Gas and Electric

. Centerior Energy (Toledo Edison)

. Tennessee Valley Authority

. Duquense Light Company

Northeast Utiiities

. Arizona Public Service Company

- Virginia Electric and Power Company

DENOA N~
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CATEGORIES OF COMMENTS

. Cemputer Security

Inadequate Justification/Backfit
Alternate Systems & Mods

Voiunteers implemeniation

Operator Burder/Interference

State Require Licensees to Pay for ERDS
NRC Lack of Trust

Time on ERDS Header

Exclude Non-Power Reactors

10. Relieve Data Sheet Requirement

11. NRC Should Provide ERDS Software
12. Configuration Control

13. Availability of ERDS Data

14. Data Update Frequency

15. Location of ERDS/Timing of Actuation
16. ERDS Implementation Perniod (18 mo.)
17. Licensee Hardware & Software Requirements
13. ERDS Testing/Test Frequency

19. Isolation Requirements

20. Quality Tags

21. ENS Manning

©ONDUAWN~

Note: The Category numerical designators correspond to those used in the
ERDS rule, Analysis of Public Comments section.



COMMENTER

CONCERNS

Computer Secunity

Volunteers implementation Plan
State Require Licenseas o Pay for ERDS

Operator Burden/Interference

Time on ERDS Header

Exdude Non-Power Reactors

ENS Manning

Endorsed NUMARC, No Other Comments
Supported NUMARC Position

For ERDS

Against Rule; For Voluntary Program

Against EADS

2 | inadequate JustificatonBack®
3. | Aernate Systems & Mods

7. | NRC Lack of Trust

4
5
)

8.

9

10. 1 RAelieve Data Sheet Requirement

11.| NRC Shouid Provide ERDS Scftware

12 | Configuration Controi

13| Availabdity of ERDS Data
14 | Data Update Frequency

17.| Licensee Hardware & Software Requirements
18 | ERDS Testing/Test Frequency

19 | Isolatnon Requirements

20.| Quakity Tags

15.1 Location of ERDS/Timing of Actuation

16.1 ERDS Impiementation Period (18 mo )

21.

Diane M. Smith

®

Dean Baker

A. H. Lagdon, Jr.

s

& |

South Caroling Electric & Gas Company

@
®
e

Maryland Department of the Environment

Wisconsin Flectric Power Company

University of Missoun—-Rolla

®

Maine Department of Human Services
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NUMARC

Wisconsin Pubilc Service
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-
-

. Philadelphia Electric Company

Florida Power and Light Company

Nuckear Utikty Backfiting and Relorm Group

|
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e

Alabama Power Company

Georpia Power Company

Ohio Citizens for Responsible Energy
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o

O
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17, Florida Power Corporation % _LQ ?
18. Indiana Michigan Power Company © e

19 Caroling Power & Light Company '!

20. Yankee Alomic Elctric Company ¢ o |

Winois Department of Nucear Saftety

Washington Public Power Supply System

New Jeorssy Dopartment of Environmental Protection

[l

. Boston Edison

. Balbmore Gas and Electric

Centenor Energy (Toledo Edison)

. Tennesses Valey Authority

&

- Duguense Light Company

Northeas! Utikties

Arzona Public Services Company

®
Ll

. Vigmia Electric and Power
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oo 1o [ier T @ |

TOTAL




Enclosure 3

Federal Register Notice of Final Rule



PRELEwiotwNAL

[7590-01)
NUCLEAR REGULATORY COMMISSION
10 CFR Part 50
RIN 3150 - AD32
Emergency Response Data System
AGENCY: Nuclear Requlatory Commission
ACTION: Final rule.
SUMMARY : The U.S. Nuclear Regulatory Commission (NRC) is amending its

regulations to require licensees of operating nuclear power facilities to
participate in the Emergency Response Data System (ERDS) program. This action
is needed to ensure that the NRC receives timely and accurate data on a
Timited set of parameters whose values indicate the condition of the plant
during a declaration of an alert or higher emergency classification. This
action will also ensure that all licensees establish a definite schedule for
implementation of the ERDS program. This rule applies to all licensed nuclear
power reactor facilities, except Big Rock Point and those that are permanently
or indefinitely shut down. However, units shut down for maintenance, or
authorized for fuel loading only, or low power operations, are required to
report under ERDS. Bic Rock Point is exempt because configuration of the
facility does not make available as transmittable data a sufficient number of

parameters for effective participation in the ERDS program.



EFFECTIVE DATE: [Insert a date 30 days following publication in the Federal

Register.]

FOR FURTHER INFORMATION CONTACT: M. L. Au, P.E., Office of Nuclear
Requlatory Research, Nuclear Regulatory Commissicn, Washington, DC 20555,

telephone: (301) 492-3749.

SUPPLEMENTARY INFORMATION:
Background

The Commission published the proposed rule on this subject in the
Federal Register on October 9, 1990 [55 FR 41095). The rule proposed to amend
10 CFR Part 50 to provide for an Emergency Response Data System (ERDS) direct
electronic data link between computer data systems used by licensees of
operating reactors and the NRC Operations Center (NRCOC) during the
declaration of an alert or higher emergency classification. The ERDS
supplements the voice transmission of information over the currently installed
Emergency Notification System (ENS). The ERDS is activated by a licensee when

an alert or higher emergency occurs at a licensed nuclear power facility.

The objective of the final rule is timely and effective implementation
of ERDS so as to provide increased assurance that a reliable and effective
communication system that will allow the NRC to monitor critical parameters

during an emergency is in place at operating power reactors.

Many of the elements of the rule are currently implemented under the



ERDS voluntary program in which over half of the licensed units have
volunteered to participate. The ERDS program is not expected to require any
advancements in the state of the art, and the configuration of most power
reactors is such that the relevant parameter values are available as
transmittable data. Therefore, thee should be no cause for delay in timely

implementation of this rule.

Public Comments

Inter--ted parties were invited to submit comments in connection with
the proposed amendment after publication in the Federal Register. There were
113 comments made by 31 commenters to the Notice of Proposed Rulemaking
(NPRM): two from interested individuals, one from a citizens’ group, one from
a former Senior Reactor Operator and Emergency Director at a utility, one from
the Nuclear Management and Resources Council (NUMARC), one from the Nuclear
Utility Backfitting and Reform Group (NUBARG), 20 from power reactor
licensees, one from a non-power reactor licensee, and four from State
authorities. Many of the letters contained comments that were similar in
nature, hence comments were grouped together when appropriate, and so
addressed. The NRC identified 21 separate issues that cover the significant
points raised. Public comments received on the proposed rule were docketed
and may be examined at the Commission’s Public Document Room located at 2120 L
Street NW (Lower Level), Washington, DC. Upon consideration of the comments
received, the Nuclear Regulatory Commission has adopted the proposed

regulations, with certain modifications as set forth below.



Analysis of Public Comments

Comment. The ERDS data would be subject to distortion by terrorists or
computer hackers which could cause the NRC to respond improperly in their
recommendations to the licensee, Fe.eral agencies, State and local
governments., If the ERDS were hardened, or essential data elements were

verified by voice communication, this potential problem would be eliminated.

Response. It is highly unlikely that a computer hacker would be able
to locate ERDS transmissions in the NRC's communications network because of
the limited access to this system. Also, the communication protocol
incorporated for ERDS transmission would make the data unintelligible without
knowledge of the specific site 1ink configuration. Error detection/correction
has been incorporated into the transmission protocol which would, in all
probability, detert any alteratior in the data. And finally, as stated in
NUREG-1394, "Emergency Response Data System (ERDS) Implementation", and in the
Statement of Consideration of this rulemaking, the NRC will continue the
requirement for the 1icensee to maintain voice communication with the NRC
during emergencies -- a . data indicating rapid unrealistic changes or
unexpected conditions would be immediately suspect and subject to verbal
corroboration. Therefore, the NRC does not believe the probability for
intentional data distortion is sufficiently large to justify resources for

further countermeasures.

2. Comment. There is inadequate justification that implementing the ERDS

would substantially increas2 the overall protection of the pubiic health and



safety. This contention was made by nine commenters in addition to the seven
commenters who endorced the consolidated comments from NUMARC and NUBARG
without further elaboration. The commenters stated that if there was a
substantial increase this should be quantitatively demonstrable. They also
stated that the utility is solely responsible for the protection of the public
health. They argued that because this rule does not improve the manner in
which the emergency director makes decisions, the claim of "unquantifiable but
significant increase" in the protection of the public is invalid. One
commenter stated the ERDS is an improvement to a system that has been deemed

"adequate," and therefore is not necessary.

Response: It is true that the utility has the primary responsibility
for emergency management activities at the site locations. However, the
foundation for all NRC emergency response activities is to provide support and
coordination to those States and local governments who are responsible for the
safety of their citizens as well as provide timely advice to the licensees as
needed. To fulfill this miscion the NRC must have reliable, necessary and
sufficient, and timely information to understand and assess the emergency

situations. The ERDS provides such information t. NRC.

In the regulatory analysis, made available upon publication of the
proposed rule, the staff argued that a substantial increase in public health
and safety will be achieved. Although the degree to which this rule will
provide substantial additional protection is subject to diffei ing judgement,
the staff believes that given the nature and importance of NRC's

responsibilities in the management of emergency and protective actions, and



the improvement in the staff’s ability to implement these responsiblities,
that substantial additional protection will result. and is fully consistent
with the estimated costs. This was based on our view that implementation of
ERDS would improve the reliability and timeliness of data transmission and
help ensure that any reactor unit in distress would be suitably monitored.
Further, availability of ERDS should enable the licensee to better use its
time and resources to effectively and efficiently deal with the emergency at
hand. It remains the conclusion of the staff that the combination of better
and more timely assessments of licensee actions by the NRC and the focusing of
licensee resources to better deal with the emergency will reduce the overall

risk to the public health and safety.

3. Comment. One commenter believed that the limited group of reactor
parameters monitored through ERDS would be inadequate to provide a sound basis
for NRC recommendations and therefore requested modifications to ERDS. One
commenter urged the NRC to consider a continuous monitoring system, e.g., the
Nuclear Data Link considered by the Commission following the Three Mile Island
accident. Other commenters stated that the EFNS design uses cumbersome
hardware and software, that NRC's communication hardware should be able to
accept data from a multiple unit plant through one modem, and that state-of-

the art hardware should be allowed.

Response. Altnough the ERDS data does not portray every detail of a
nuclear power reactor in an emergency situation, in the Commission's judgement
it does provide the data required by the NRC to perform its role during an

emergency. The ERDS parameter 1ist was selected based on the information the



NRC Technical Teams need to perform their emergency response functions.
Moreover, the set of ERDS data will not be the only input to the NRC. The
Emergency Notification System (ENS), a voice communication system, will still
be available to transmit data and any other relevant information that is not
available through ERDS. In combination, the NRC will receive information
needed to develop timely and appropriate evaluations of the event and to
develop the necessarv support actions to ensure protection to public health

and safety.

The ERDS is designed to transfer needed reactor data from a nuclear
power plant only during emergencies. It is not a system to constantly monitor
any licensee. The concept of constant menitoring, such as the Nuclear Data
Link, was considered after the Three Mile Island accident in 1978. But after
much evaluation and deliberation it failed to receive Congressional approval

for funding.

The current protocol is already in use at several reactors under the
volunteer program and is in the process of being implemented at other
facilities. The NRC does not want to impose additional redesign and retest

costs on licensees who have already volunteered for the ERDS program.

The ERDS was designed to use commercially available (off-the-shelf)
computers which could effectively handle the data requirements, establishing a
single link with each unit. To group several units into a single 1ink would
result in a data base size incompatible with the ERDS configuration. The ERDS

design has been frozen in order to maintain configuration control and



standardization in implementing the ERDS volunteer program.

4, Comment. Submittal of an ERDS implementation plan should not be required
of licensees that have implemented ERDS under the voluntary program.
Similarly, licensees that have submitted the information required by the
voluntary program along with a proposed implementation schedule should also be
exempt from the schedule and system requirements contained in paragraph V1.1,

V1.2 and V1.4 of the proposed rule.

Response. The staff agrees that it is unnecessary for licensees that
have implemented the ERDS in an acceptable manner to submit an implementation
plan. The rule has been modified so that licensees who have submitted all
info~ ation consistent with the timetable set in paragraph 4.b of Appendix E,

Section V!, are not required to submit an implementation plan.

5. Comment . (a). Nineteen of the commenters, including three that
endorsed the NUMARC comments, were concerned that implementing the ERDS wonuld
increase the operators’ labor burden because the NRC, as well as State or
local government agencies receiving the ERDS data, would not be staffed by
personnel with sufficient system specific knowledge to understand the data.
This would result in extensive inquiries to the licensees to explain the data,
thereby distracting the operating staff from their primary functions of

accident response and emergency management.

(b). Some of these commenters urged the NRC to 1imit the data provided to

States and local government and direct them regarding the use of the ERDS



information to preclude the improper use or release of the data.

(¢). Other commenters stated that with the availability of ERDS parametric
reactor data, the NRC would modify its oversight role into one of more active
participation in event management, a function, the commenters claimed is

solely the responsibility of the licensee.

Response: (a). The NRC Operations Center staff are experienced
professionals with extensive knowledge of reactors, sufficient to allow them
to use the data provided by the ERDS to follow the course of the emergency,
chart and analyze trends, and support appropriate recommendations relating to
the health and safety of the public. The NRC believes the availability of
near real time data depicting the plant conditions would enable it to be more
fully aware of the situation while requiring less voice contact with the plant
operating staff, thus reducing -- not increasing -- the labor burden of the
operators. Further, the NRC is aware that while not all States have the
technical knowledge required to interpret raw ERDS data, some have developed
significant expertise in responding to emergencies at nuclear power plants.
The NRC believes that since the States are responsible for protective actions
to ensure the health and safety of their citizens, they should have available

sufficient data upon which to base decisions.

(b). The ERDS Tink will be established with a State government through a
Memorandum of Understanding (MOU) with the NRC. The proper use, control, and
dissemination of the ERDS data is one of the subjects addressed by the MOU.
Under the MOU, the NRC will provide a liaison to the State at the NRCOC for
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fRDS data interpretation if such help is requested.

(c). The implementation of ERDS will not alter the respective responsibilities
of the utilities and the NRC with respect to emergency management. The
utility will retain primary responsibility for emergency management activities
at the site locations. The NRC's role remains one of support and coordination
to those States and local governments who are responsible for the safety of
their citizens, as well as to provide timely advice to the licensees as

needed,

6. Comment. States may require the licensee to pay for equipment required
to rcceive and process the ERDS data. Furthermore, providing ERDS data to the
States and local governments would increase NRC costs beyond that estimated in

the Backfit Analysis.

Response. The NRC has no control or authority over the State
governments regarding their funding of ERDS receiving equipment. Each
individual State government should determine its equipment and data
requirements. However, through a Memorandum of Understanding (MOU) between
the State and the NRC regarding the ERDS link, the ERDS data can be made
available to a State. One of the functions of the NRC is to provide
appropriate support to the States during a nuclear power plant emergency.
This responsibility exists independent of the ERDS, and in the staff’'s view,
the ERPS interface between the NRC and the States should not result in

additional costs to the NRC.

10



i Comment. Implementing the ERDS seems to imply some general concern that
the NRC neither trusts its abilities nor those of the licensees’ to respond

correctly to emergencies using current practices.

Response. ERDS is an enhancement of existing procedures that provides a
superior method of assembling and transmitting to the NRC near real time data
from a licensee during an alert or higher emergency classification. Accurate
and timely data assists the NRC in conducting informed analyses of the plant
condition, and facilitates NRC consultation with State or local governments

regarding action to ensure protection of public health and safety.

8. Comment. Will the time in the header of the ERDS data packet be some

standard time such as GMT, EST, etc.?

Response. The time from the licensee’'s plant computer will be used with
ERDS data. Included in each licensee's ERDS implementation plan will be the
time standards used in their computers. This practice will ersure that the
particular licensee and all monitors of ERDS data relating to a particular
emergency or test are using the same time. There is no requirement for all

licensees to adhere to a common standard time.

9. Comment. Non-power reactors should be explicitly exempt from the ERDS

requirements.

Response. Since section 10 CFR 50.72 of the regulations applies only to

nuclear power reactors, it is not necessary to explicitly exempt non-power

11



reactors in the rule.

10. Comment . Licensees are requested by Generic Letter 89-89 to transmit a
significant number of data sheets to the NRC during emergencies. With the
implementation of ERDS this should be relieved to allow better use of licensee

resources to support ERDS.

Response. The information cited is an Information Notice (IN), and as
such, it requires no action on the part of the licensee. The form contained
in IN 89-89 is a copy of the work sheet used by NRC Headquarters Operations
Center officers in recording routine Event Reports over the ENS. It was
provided as information to licensees to aid in structuring their normal event

report.

11. Comment. The NRC should provide the software required for ERDS

communications to the utilities.

Response. Currently tte NRC is evaluating the possibility of providing

FRDS software to the utilities.

12,  Comment. There were several concerns regarding the configuration
control of ERDS hardware and software., Five commenters stated the requirement
to notify the NRC within 30 days following changes in individual parameters is
overlv nrescriptive, and they proposed extending the maximum allowable
notification period to 90 days, annually, or during Final Safety Analysis

Report (FSAR) updates. Two commenters believed the time estimated to perform

12



the configuration control functions was low by a factor of two or *hree, and

therefore the ERDS would be more costly to the utilities than estimated. One
commenter stated there should be specific guidance provided for the
configuration control requirements of the utility/ERDS interface; and two were
concerned that if the NRC changes its format the licensees are automatically
required to change their transmission of data. They recommended that the data

should be limited to an initial format with no later changes.

Response. In establishing the current reporting requirement for changes
in the ERDS Data Point Library, the staff balanced the time needed by the
Ticensees for its design change control and review processes against the
staft’s need to know based on safety considerations. The staff views the 30
days as reasonable for the licensees to prepare such a report, and given that
such changes can influence the NRC's interpretation of ERDS data does not view

any further delay as warranted.

For some licensees, plant to plant variation could result in a greater
labor burden associated with configuration control tasks than the 5 person
days per reactor year used in the reqgulatory analysis. However, that value
represents an average that, considering the entire nuclear power industry,
appears substantially correct. There is an economy of scale for those
utilities that can combine submissions from multiple reactor units that reduce

the industry average.

The basic quidance information for configuration control of the ERDS is

contained in NUREG-1394. Based on the experience of the utilities that have

13



implemented ERDS voluntarily, the configuration control requirements appear to

be appropriate.

The proposed rule would require the licensee to change its data
transmission if the NRC changes its format, and the staff agrees that this is
an unreasonable requirement on the licensees. Therefore the final rule has
been revised to require all data transmission to conform to the initial
format. As the ERDS matures, or as technical advances increase capabilities,
there may be some modifications. However, any such changes will be

coordinated with the licensees.

13.  Comment: The ERDS rulemaking should clearly state that the ERDS is
available to the States; and that all future State and local government

requests for on-line data should be made through the NRC. Furthermore, the
licensees should have access to the same screens as those available to the

NRC.

Response: It is not within the authority of the Commission to specify
to the States what data they may or may not receive. However, the NRC does
recommend that States desiring an emergency data link to nuclear power plants
within their jurisdiction use an ERDS connection from the NRC Operations
Center for that purpose. A Memorandum of Understanding with the NRC will
provide the State with ERDS data. A provision allowing States to receive ERDS
data should not be part of the rule since there is no NRC requirement imposed

upon licensees to establish a data 1ink with a State. The concept of

providing each licensee with the same work stations as the NRC was considered.

14



However, it was deemed not cost beneficial to expend in excess of $900,000 for
the sole purpose of sending back to the licensee that data which they
originally sent to the NRC. Any licensee desiring to do so may establish

their own work station based on NRC design.

14. Comments. The requirement for the reactor parametric data to be
transmitted to the NRC Operations Center at time intervals of not less than 15
seconds or more than 60 seconds is too prescriptive and may eliminate the use
of some existing computer systems currently supporting the licensee’s
Technical Support Center (TSC)/Emergency Operating Facility (EOF), etc. One
commenter suggested that data update frequency should be plant specific.
Others argued that the wording in the proposed rule puts the licensee in
jeopardy of non-compliance in the event of system or telecommunications line
failure, and that considering the conditions, the proper descriptor for the

data is "near real time" instead of "real time."

Response. Originally the desired update frequency for ERDS data was 15
seconds, but to minimize the impact on central processing unit (CPU) use, the
minimum frequency was reduced by a factor of four, i.e., to at least every 60
seconds. Based upon the experience of those manning the NRCOC, the staff
believes that less frequent data collection would diminish the NRC monitors’
ability to adequately follow the course of the emergency. Furthermore,
allowing update frequencies to range between 15 seconds and 60 seconds should
provide sufficient latitude to allow the use of most licensees’ existing
computer systems. Exceptions to this requirement will be considered on a case

by case basis.
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It is highly improbable a licensee would be cited or fined for violations
resulting from ERDS equipment failure. Nonetheless, in the wording of the

final rule, the term "near real time" has been used to describe the ERDS data.

15. Comment. The requirement to activate the ERDS at the time the NRC is
notified of the declaration of an alert or higher emergency classification
should be relaxed because it places a heavy labor burden on the plant
operators at this critical time. Several commenters suggested a delay of one
hour in order to allow actuation from the Technical Support Center, thus
removing the burden from control room personnel. Four commenters stated the
ERDS should not be operaied from an on-site computer, and two suggested the
rule should allow the ERDS to be activated by computer operations personnel or
a software switch, One commenter stated the licansee should be the only

entity to activate or deactivate the ERDS for a given plant.

Response. There is no requirement for the ERDS to be activated from the
control room or by control room personnel. The use of computer operations
personnel or a software switch is acceptable to activate the ERDS. The only
requirement is to initiate ERDS data transmission as soon as possible but not
later than one hour after declaring an emergency class of alert, site area
emergency, or general emergency. This change is reflected in the final rule.
The specific methods selected to achieve this should be fully described in
each licensee's ERDS implementation plan. The notification requirement is
valid in order for NRC to fulfill its mandated role to monitor the licensee
during an emergency. A delay of one hour or more could deprive the NRC of

vital information necessary to perform its advisory and monitoring role. The
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licensee is currently required in Section 10 CFR 50.72 to have a shifl
communicator maintain continuous contact with the NRC Operations Center. This
request in not being changed, and this person could be responsible for

initiating the ERDS link.

Similarly, the requirement to use an on-site computer does not mean this
equipment must be located in the controi .Jom. Any on-site location, such as
the Technical Support Center or a computer facility, which is capable of
meeting the requirement for notification is an acceptable location. However,
off-site computers, e.g., at some central location used to service more than
one plant site could be prone to additional commercial link vulnerability.
This could potentially decrease the ERDS availability and reliability beyond

acceptable limits.

The ERDS 1link will be activated or deactivated by the licensee to
transmit the ERDS data to the NRC Operations Center via the NRC provided
telephone lines. In the event that NRC perceives the need to disconnect a
plant from the NRC Operations Center to allow another plant onto the system,
for example, terminating the transmission of exercise data to allow a unit
with a real emergency to access the system, this capability must be available

to the NRC.

16, Comment. The 18 month ERDS implementation schedule does not provide
adequate fiexibility for all utilities to install the system. Adhering to
that schedule will cause serious operational and cost impacts to some

utilities due to the extensive hardwere modifications required.
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Response. The voluntary program demonstrated that an implementation
period of 18 months is generally adequate. However, the NRC realizes there
are plant to plant variations which, in certain cases, may require more
extensive and time consuming modifications. Utilities experiencing
exceptional difficulties in meeting the 18 month implementation schedule
should request extension from the NRC. Such requests will be reviewed on a

case-by-case basis.

17. Comment. The requirement in the proposed rule, Appendix E, Section

V1.2, should be clarified to indicate that the licensee will provide data from

each unit via an output port on the appropriate data system and necessary

software to assemble the data to be transmitted.

Response. The staff agrees with this clarification. This section of

the final rule will be modified appropriateiy.

18. Comment. Quarterly testing of the ERDS is too frequent. Testing on a
semi-annual or periodic, but unspecified schedule should be sufficient. One
commenter noted that the rule does not address reporting requirements for
system failures during testing. Also for consistency between the discussion
section and the rule, the following statement regarding ERDS use during

emergency training exercises should be added to 10 CFR 50.72(a)(4) of the

rule. Although there is no requirement, the ERDS may also be activated by the

licensee during emergency drills or exercises if the licensee’s computer

system has the capability to transmit thc data.
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Response. Quarterly testing during the initial year or eighteen months
of the ERDS program is necessary for both the lTicensees and the NRC monitors
to gain experience and confidence with the system, as well as prove the
availability and reliability of the system. An established schedule allows
both the NRC and licensees to plan and allocate time and resources for testing
rather than trying to accommodate testing on an unregimented basis, After a
period of approximately one year of demonstrated system performance, i.e.,
proper functioning during quarterly testing, the test frequency may be relaxed

to semi-annually.

There are no explicit reporting requirements for failures during testing
because the quarterly testing will be conducted with NRC. If there are
failures during these tests, the NRC, because of its participation in the
tests, will be aware of them. It is unlikely there will be any system testing
of which the NRC is unaware, e.g., with State or local governments, since the
State links will most probably be through the NRC Operations Center.

The recommended additional statement regarding use of ERDS during emergency

training exercises has been included in the final rule.

19. Comment. Three commenters stated that this rule should impose no new

isolation requirements, and suggested that references to a potential

requirement for additional isolation requirements should be deleted.

Response. The reference to the potential need for isolation devices is
not a new requirement. It is intended merely to serve to reinforce

requirements as a design control mechanism in 10 CFR 50.55a and adds emphasis
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for adequate protection against spurious electrical signals. More recently
constructed nuclear power reactors have adequate isolation of their computer
interfaces, but in some older reactors it is conceivable the computer
assembling the ERDS data may not be fully buffered, and as such, could require
appropriate isolation devices. The statement alerts the licensees to the

potential need for additional isolation devices.

20. Comments. There should be more flexibility in acceptable quality
indicators (tags) for the ERDS data, thus allowing greater use of existing
plant methodologies. Requiring the utilities to use the quality tags
prescribed by the NRC would force major software changes and added costs for

some licensees,

Response. Using the data quality indicators prescribed by the NRC
should necessitate, at the most, only very minor licensee software changes. A
simple translation matrix which converts the quality tags used by the licensee
to the form to be used by the NRC Operations Center is sufficient. This can

be applied to the ERDS data prior to transmission.

There is no requirement for the utilities to change the quality tags
used at their fa.*lity. However, if each utility transmits ERDS data to the
NRC Operations Center using their own quality tags, variation from licensee to
licensee could cause confusion to the NRC monitors, thereby necessitating

additional telephonic consultation with the licensee.

4 omment: Four commenters stated that when ERDS is implemented the
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requirement for 'ull time manning of the Emergency Notification System (ENS)
should be relaxed. Without this relaxation the affected utility will not be

able to redirect its efforts as claimed.

Response: It is not the intent to replace the ENS with ERDS; rather,
the ERDS is a supplemental system specialized in automatic collection and
transmission in near real time of a selected set of parametric reactor data
required by the NRC in its emergency monitoring role. Although implementing
the ERDS will diminish the current ENS burden, not all functions of the ENS
will be subsumed into the ERDS. Therefore, telephone contact will still be
required via the ENS. Nevertheless, the effort required by the licensee’s
personnel to gather the data for periodic relay to the NRC will be greatly

reduced, thus permitting their use of personnel in other emergency functions.

Environmental Impact: Categorical Exclusion

The NRC has determined that this proposed reguliation is the type of
action described in categorical exclusion 10 CFR 51.22(c)(3)(iii). Therefore,
neither an environmental impact statement nor an environmental assessment has

been prepared for this proposed regulation.

Paperwork Reduction Act Statement

This proposed rule amends information collection requirements that are
subject to the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seqg.). This

rule has uou submitted te the Office of Management and Budoet for review and
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approval of the paperwork requirements.

The regulatory analysis estimates an annual per reactor lTevel of effort
of 5 days for licensee staft and 3 days for NRC staff for the maintenance of
the on-site ERDS configuration control program. An integral part of this
activity is the preparation of configuration control reports by the licensee
and their review by the NRC. This paperwork effort is estimated at less than
one-third the overall configuration control level of effort. Thus, the
reporting burden per reactor is estimated at less than 2 days per year, and
the NRC's review effort is estimated at less than 1 day per reactor year.

Send comments regarding this burden estimate or any aspect of this coliection
of information, including suggestions for reducing the burden, to the
Information and Records Management Branch (MNBB-7714), U.S. Nuclear Regulatory
Commission, Washington, DC 20555 and to the Paperwork Reduction Project (2150-
0011), Office of Information and Regulatory Affairs (NEOB-3019), Office of
Management and Budget, Washington, DC 20503.

Regulatory Analysis

The NRC has prepared a preliminary regulatory analysis for the proposed
rulemaking on this subject. The analysis examined the costs and benefits of
the alternatives considered by the NRC. The NRC reguested public comments on
the preliminary regulatory analysis. Comments received were considered, but
no chanaes to the regulatory analysis are considered necessary, so a separate

regulatory analysis has not been prepared for the final rule.
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Regulatory Flexibility Certification

In accordance with the Regulatory Flexibility Act of 1980 (5 U.S.C.
605(b)), the Commission certifies that this rule will not, if promulgated,
have a significant economic impact on a substantial number of small entities.
This proposed rule affects only the licensing and operation of nuclear power
plants. The companies that own these plants do not fall within the scope of
the definition of "small entities" set forth in the Regulatory Flexibility Act
or the Small Business Size Standards set out in regulations issued by the

Small Business Administration at 13 CFR 121.

Backfit Analysis

As required by 10 CFR 50.109, the Commission has completed a backfit
analysis for this rule. The Commission concluded that the rule wiil provide a
substantial increase in the overall protection of the public health and safety
by ensuring far more accurate and timely flow of data for the NRC to fulfill
its role during an alert or higher emergency. The direct and indirect costs
estimated for the implementation of this rule are justified in view of this
increased protection. Further, the implementation and maintenance
requirements of the rule will have no effect on occupational radiological
exposure. The backfit analysis on which this determination is based is as

follows:

Item 1: Statement of the specific objective that the backfit is designed

to achieve,
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Response:  The objective of the ERDS rulemaking effort is to achieve a high
degree of assurance that accurate near real-time data is made available to the
NRC to evaluate critical parameters at any operating reactor facility during
an alert or higher emergency. This in turn would improve the NRL’s
understanding of an event and allow the NRC to perform its role more
effectively and efficiently which includes: (i) monitoring the licensee to
ensure that appropriate recommendations are being made with respect to offsite
protective actions; (ii) providing the licensee with technical analysis and
logistic support; (iii1) supporting offsite authorities; (iv) keeping other
Federal agencies and entities informed of the status of the incident; and (v)
keeping the media informed of the NRC's knowledge of the status of the

incident.

In addition, the implementation of the ERDS would enable the licensee to
better use its time and resources to effectively and efficiently deal with the
emergency. The combination of better and more timely assessments of licensee
actions by the NRC and the focusing of the licensee’s resources to better deal
with the emergency at hand together will reduce the overall risk to the public

health and safety from an emergency.

Item 2: General description of the activity that would be required of the

licensee or applicant in order to complete the backfit.

Response: A1l licensees or applicants would be reguired to install an NRC-
supplied communication 1ink, provide the software necessary to format

available selected critical plant condition data for NRC use, provide the
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necessary hardware from the in-plant computer to interface with the NRC-

supplied communication 1ink, provide support for periodic testing of the ERDS,
and report any configuration changes to the licensee's ERDS-related hardware
and software. Initially, the ERDS will be tested guarterly, unless otherwise

determined by NRC based on demonstrated system performance.

[tem 3: Potential change in the risk to the public from the accidental

offsite release of radioactive material.

Response:  The implementation of the ERDS in all operating nuclear power
reactors would provide the NRC with more accurate and timely data to fulfill
its major role during an alert or higher emergency. The major role, as
defined in the 1987 revision to NUREG-0728, is to monitor the licensee to
ensure that appropriate recommendations are being made by the licensee with
respect to offsite protective actions. Currently, the NRC relies on data
verbally transmitted through the Emergency Notification System (ENS) during an
emergency. Although deemed adequate, this method of transmission has, on
occasion, proven to be unreliable. In addition, data collection is time
consuming since various instrumerts are read and their indications logged on a
periodic basis for verbal communication via ENS. The implementation of the
ERDS would improve the reliability and timeliness of data transmission and
help ensure that any reactor unit in distress can be suitably monitored.
Therefore, the NRC would be able to make better and more timely assessments of
the ‘icensee’s actions regarding management of both emergency and protective
actions. Although licensees will be required to maintain voice communication

via the Emergency Notification System (ENS), the licensee resources that now
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are required to collect and relay data and information to the NRC will be
available to deal with the emergency. The combination of better and more
timely assessments of licensee actions by the NRC, and the focusing of

licensee resources to better deal with the emergency at hand together will

reduce the overall risk to the public health and safety from an emergency.

Item 4: Potential impact on radiological exposure of facility employees.

Response: The implementation of the proposed ERDS rule would have no effect
on routine occupational radiological exposure and would not result in

increasea vadiological exposure of facility employees.

[tem 5: Installation and continuing costs associated with the backfit,
including the cost of facility downtime or the cost of

construction delay.

Response:  The cost impact of the rule was estimated to be approximately
$153,000 for one nuclear power reactor (one unit). This figure, expressed in
1990 dollars, represents the incremental worth of installing and operating
ERDS for 30 years using a 5 percent discount rate. The overall industry cost
of implementing the rule for 118 nuclear power reactor units was estimated at
approximately $18 mi ‘on. No downtime costs were considered in the cost
impact estimates because the installation and operation of the ERDS should

have no impact on the operation of a nuclear power plant.

Item 6: The potential safety impact of changes in plant or operational
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complexity, including the relationship to proposed and existing

regulatory requirements.

Response:  The ERDS rule should have little or no impact on the operational
complexity of the nuclear power reactor units since the required modifications
to the hardware and software are minor. The redirection in the labor burden
provided by the automatic collection and transmission of selected reactor data
would increase the efficiency and effectiveness of nuclear power plant
operating personnel during an emergency. This rule is closely associated with
Generic Letter 89-15 and complements the ENS that exists at every nuclear

power reactor.

[tem 7: The estimated resource burden on the NRC associated with the

backfit and availability of such resources.

Response: The impact on the NRC resulting from the implementa.ion of the
ERDS rule is anticipated to be a one-time cost of about $200,000 for t

current population of operational/licensed nuclear reactor units. This figure
provides for initial reviews of licensees’ implementation plan submittale
After implementation, the NRC cost is estimated to be approximately $4.3
million for 118 nuclear power reactor units. This figure represents the costs
for periodic testing and configuration control expressed as the present worth

in 1990 dollars and uses a 5 percent discount rate over 30 years.

[tem 8: The potential impact of the differences in facility type, design,

or age on the relevancy and practicality of the backfit.
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Response: The rule is independent of the facility’s type, design, or age.
There are considerable variations in the instrumentation systems of the
nuclear power plants, and the estimated cost impacts were based on an average
value for current nuclear power plants to implement the ERDS. There will be
no differences, however, in potential impacts between the various facilities
on a yearly basis. The rule does not require that licensees monitor more

parameters than are presently monitored at each facility.

Item 9: Whether the proposed backfit is interim or final and, if interim,
the justification for imposing the proposed backfit on an interim

basis.

Response:  Implementation of the ERDS in accordance with the final rule will
require that all licensees develop and submit an ERDS implementation plan to
the NRC within 75 days of the publication of the final rule in the federal
Register. The implementation plan should provide a schedule which identifies
the earliest possible time frame for ERDS implementation by the licensee as
well as proposed alternate implementation dates. The NRC will establish an
industry wide ERDS implementation schedule which will take into account suc
factors as planned computer modifications and scheduled outages. The ERC.
must be implemented within 18 months of the publication of the final rule in
the Federal Register. Licensees that have submitted the required information
under the voluntary implementation program will not be required to resubmit
this information. However, they will be required to meet the implementation
schedule of eighteen months after the effective date of final rule or before

initial escalation to full power chever comes later. Licensees with
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currently operational ERDS interfaces approved under the voluntary ERDS
implementation program will not be required to submit another implementation

plan and will be considered to have met the requirements under this rule.

List of Subjects in 10 CFR Part 50

Antitrust, Classified information, Criminal penalty, Fire protection,
Incorporation by reference, Intergovernmental relations, Nuclear power plants
and reactors, Radiation protection, Reactor siting criteria, Reporting and

recordkeeping requirements.

For the reasons set out in the preamble and under the authority of the
Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974,
as amended, and 5 U.S.C. 553, the NRC is proposing to adopt the following
amendment to 10 CFR Part 50,

PART 50 - DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

1. The authority citation for Part 50 continues to read as follows:

AUTHORITY: Secs. 102, 103, 104, 105, 161, 182, 183, 186, 189, 68 Stat.
936, 937, 938, 948, 953, 954, 955, 956, as amended, sec. 234, 83 Stat. 1244,
as amended (42 U.S.C. 2132, 2133, 2134, 2135, 2201, 2232, 2233, 2236, 2239,
2282); secs. 201, as amended, 202, 206, 88 Stat. 1242, as amended, 1244, 1246,
(42 U.S.C. 5841, 5842, 5846).

Section 50.7 also issued under Pub. L. 95-601, sec. 10, 92 Stat. 2951
(42 U.S.C. 5851). Section 50.10 also issued under secs. 101, 185, 68 Stat.
936, 955, as amended (42 U.S.C. 2131, 2235), sec. 102, Pub. L. 91-190, 83
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Stat. 853 (42 U.S.C. 4332). Sections 50.13, and 50.54(dd), also issued under
sec. 108, 68 Stat. 939, as amended (42 U.S.C. 2138). Sections 50.23, 50.35,
50.55, and 50.56 also issued under sec. 185, 68 Stat. 955 (42 U.S.C. 2235).
Sections 50.33a, 50.55a, and Appendix Q also issued under sec. 102, Pub. L.
91-190, 83 Stat. 853 (42 U.S.C. 4332). Sections 50.34 and 50.54 also issued
under sec. 204, 88 Stat. 1245 (42 U.S.C. 5844) Sections 50.58, 50.91, and
50.92 also issued under Pub. L. 97-415, 96 Stat. 2073 (42 U.S.C. 2239).
Section 50.78 also issued under sec. 112, 68 Stat. 939 (452 U.S.C. 2152).
Sections 50.80 through 50.81 also issued under sec. 184, 68 Stat. 954, as
amended (42 U.S.C. 2234). Section 50.103 also issued under sec. 108, 68 Stat.
939, as amended (42 U.S.C. 2138). Appendix F also issued under sec. 187,

68 Stat. 955 (42 U.S.C. 2237).

For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C. 2273),
§6 50.46(a) and (b), and 50.54(c) are issued under sec. 161b, 68 Stat. 948, as
amended (42 U.S.C. 2201(b)); §§ 50.7(a), 50.10(a)-(c), 50.34(a) and (e),
50.44(a)-(c), 50.46(a) and (b), 50.47(b), 50.48(a), (c), (d), and (e),
50.49(a), 50.54(a), (1), (I)(1), (1)~(n), (p), (@), (L), (v), and (y),
50.55(f), 50.55a(a), (c)-(e), (g), and (h), 50.59(c), 50.60(a), 50.62(c),
50.64(b), and 50.80(a) and (b) are issued under sec. 161i, 68 Stat. 949, as
amended (42 U.S.C. 2201(i)); and §§ 50.49(d), (h), and (j), 50.54(w), (2),
(bb), (cc), and (dd), 50.55(e), 50.59(b), 50.61(b), 50.62(b), 50.70(a),
50.71(a)-(c) and (e), 50.72(a), 59.73(a) and (b), 50.74, 50.78, and 50.90 are
issued under soc. 16lo, 68 Stat. 950, as amended (42 U.S.C. 2201(0)).

30



PART 50 - DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

2. In § 50.72, paragraph (a)(4) is redesignated as paragraph (a)(5) and

a new paragraph (a)(4) is added to read as follows:

§ 50.72 Immediate notification requirements for operating nuclear power

reactors.

(a) * * *

(4) The licensee shall activate the Emergency Response Data System
(ERDS)® as soon as possible but not lTater than one hour after declaring an
emergency class of alert, site area emergency, or general emergency. The ERDS
may be also be activated by the licensee during emergency drills or exer-ises
if the licensee's computer system has the capability to transmit the exerc...

data.

* Requirements for ERDS are addresced in Appendix E, Section VI.
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3. Appendix £ is amended by adding a new Section VI, Emergency Response

Data System, to read as follows:

Appendix £ - Emergency Planning and Preparedness for Production and

Utilization Facilities

VI. Emergency Response Data System

1. The Emergency Response Data System (ERDS) is a direct near real-time
elactronic data Tink between the licensee’s onsite computer system and the NRC
Operotions Center that provides for the automated transmission of a Timited
data sct of selected parameters. The ERDS supplements the existing voice
transmission over the Emergency Notification System (ENS) by providing the NRC
Operations Center with timely and accurate updates of a limited set of
parameters from the licensee’s installed onsite computer system in the ovent
of an emergency. When selected plant data are not available on the licensee's
onsite computer system, retrofitting of data points is not required. The
licensee shall test the ERDS periodically to verify system availability and
operability. The frequency of ERDS testing will be quarterly unless otherwise

set by NRC based on demonstrated sy:ztem performance.

2. Except for Big Rock Point and all nuclear power facilities that are
shut down permanently or indefinitely, onsite hardware and software shall be

provided at each unit by the licensee to interface with the NRC receiving
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system. The licensee shall provide necessary software to assemble the data to
be transmitted and transmit data from each unit via an output port on the
appropriate data system. The hardware and software must have the following

characteristics:

a. Data points, if resident in the in-plant computer systems, must be
transmitted for four selected types of plant conditions: reactor core and
coolant system conditions; reactor containment conditions; radioactivity
release rates; and plant meteorological tower data. A separate data feed is
required for each reactor unit. While it is recognized that ERDS is not a
safety system, it is conceivable that a licensee’s ERDS interface could
communicate with a safety system. In this case, appropriate isolation devices
would be required at these interfaces.® The data points, identified in the

following parameters will be transmitted:

(i) For pressurized water reactors (PWRs), the selected plant parameters
are: (1) Primary coolant system: pressure, temperatures (hot leg, cold leg,
and core exit thermocouples), subcooling margin, pressurizer level, reactor
coolant charging/makeup flow, reactor vessel level, reactor coolant flow, and
reactor power; (2) Secondary coolant system: steam generator levels and
pressures, main feedwater flows, and auxiliary and emergency feedwater flows;
(3) Safety injection: high- and low-pressure safety injection flows, safety
injection flows (Westinghouse), and borated water storage tank level; (4)
Containment: pressure, temperatures, hydrogen concentration, and sump levels;

(5) Radiation monitoring system: reactor coolant radioactivity, containment

* See 10 CFR 50.55a(h) Protection Systems.
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radiation level, condenser air removal radiation level, effluent radiation
monitors, and process radiation monitor levels; and (6) Meteorological data:

wind speed, wind direction, and atmospheric stability.

(i1) For boiling water reactors (BWRs), the selected parameters are:
(1) Reactor coolant system: reactor pressure, reactor vessel level, feedwate:
flow, and reactor power; (2) Safety injection: reactor core isolation cooiing
flow, high-pressure coolant injection/high-pressure core spray flow, core
spray flow, low-pressure coolant injection flow, and condensate storage tank
level; (3) Containment: drywell pressure, drywell temperatures, drywell sump
levels, hydrogen and oxygen concentrations, suppression pool temperature, and
suppression pool level; (4) Radiation monitoring system: reactor coolant
radicactivity level, primary containment radiation level, condenser off-gas
radiation level, effluent radiation monitor, and process radiation levels; and
(5) Meteorological data: wind speed, wind direction, and atmospheric

stahility.

b. The system must be capable to transmit all available ERDS parameters

at time intervals of not less than 15 seconds or more than 60 seconds.

c. A1l link control and data transmission must be established in a
format compatible with the NRC receiving system’ as configured at the time of

licensee implementation.

" Guidance is provided in NUREG-1394.
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3. Maintaining Emergency Response Data System

a. Any hardware and software changes that affect the transmitted data
points identified in the ERDS Data Point Library® (site specific data base
residing on the ERDS computer) must be submitted to the NRC within 30 days

after the changes are completed.

b. Hardware and software changes, with the exception of data point
modifications, that could affect the transmission format and computer
communication protocol to the ERDS must be provided to the NRC as soon as

practicable and at least 30 days prior to the modification.

¢. In the event of a failure of the NRC supplied onsite modem, a

replacement unit will be furnished by the NRC for licensee installation.

4, Implementing the Emergency Response Data System Program

a. Each licensee shall develop and submit an ERDS implementation program
plan to the NRC by [insert a date 75 days after publication of the final
rule]. To ensure compatibility with the guidance provided for the ERDS, the
ERDS implementation program plan,® must include, but not be limited to,
information on the licensee's computer system configuration (i.e., hardware

and software), interface, and procedures.

® See NUREG-1394, Appendix C, Data Point Library.
" See NUREG-1394, Section 3.
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b. Licensees must comply with Appendix E, Section V of this part.

c. Licensees that have submitted the required information under the
voluntary ERDS implementation program will not be required to resubmit this
information. The licensee shall meet the implementation schedule of Appendix

£, Section VI.4d.

d. Each licensee shall complete implementation of the ERDS by [insert a
date eighteen months after the effective date of the final rule] or before
initial escalation to full power, whichever comes later. Licensees with
currently operational ERDS interfaces approved under the voluntary ERDS
implementatien program'® will not be required to submit another
implementation plan and will be considered to have met the requirements for

ERDS under Appendix £, Section VI.1 and 2 of this part.

Dated at Rockville, Maryland, this day of 1990,

For the Nuclear Regulatory Commission.

Samuel J. Chilk,

Secretary.

'" See NUREG-1394.
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ABSTRACT

The U.S. Nuclear Regulatory Commission has begun implementation of the Emergency
Response Data System (ERDS) to upgrade its ability to acquire data from nuclear power plants
in the event of an emergency at the plant. ERDS provides a direct real-time transfer of data from
licensee plant computers to the NRC Operations Center. The system has been designed to be
activated by the licensee during an emergency which has been classified at an ALERT or higher
level. The NRC portion of ERDS will receive the data stream, sort and file the data. The users
will include the NRC Operations Center, the NRC Regional Office of the affected plant, and if
requested the States which are within the ten mile EPZ of the site. The currently installed Emer-
gency Notification System will be used to supplement ERDS data.

This report provides the minimum guidance for implementation of ERDS at licensee sites. It is
intended to be used for planning implementation under the current voluntary program as well as
for providing the minimum standards for implementing the proposed ERDS rule.
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EMERGENCY RESPONSE DATA SYSTEM
(ERDS)

1. Introduction

As a result of the Three Mile Island Unit 2 accident on March 28, 1979, the NRC and others
recognized a need to substantially improve the NRC's ability to acquire data on plant condi-
tions during emergencies. Before designing a system to accomplish that task, the NRC first
needed to resolve a number of background issues. These issues were: (1) What is the appropri-
ate role for the Commission during an accident? (2) What information is needed by the Com-
mission to support this role? and (3) Are any changes necessary in Commission authority to
enhance Commission response to nuclear emergencies?

The Commission has defined the NRC's role in the event of an emergency primarily as one of
monitoring the licensee to assure that appropriate recommendations are made with respect to
offsite protective actions. Other aspects of the NRC role include supporting the licensee with
technical analysis and logistic support, supporting offsite authorities (including confirming the
licensee's recommendations to offsite authorities), keeping other Federal agencies and entities
informed of the status of the incident, and keeping the media informed on the NRC's knowledge
of the status of the incident including coordination with other public affairs groups. This role
was studied by the Office of the Executive Legal Director (now Office of the General Counsel)
who determined that the NRC’s legal authority provides a sufficient basis for the Commission’s
emergency response role,

To fulfill the NRC's role, the NRC requires accurate timely data on four types of parameters:
(1) core and coolant system conditions must be known well enough to assess the extent or likeli-
hood of core damage; (2) conditions inside <he containment building must be known well
enough to assess the likelihood and consequence of its failure; (3) radioactivity release rates
must be available promptly to assess the immediacy and degree of public danger; and (4) the
data from the plant’s meteorological tower is necessary to assess the likely patterns of potential
or actual impact on the public.

Experience with the voice only emergency communications link, currently utilized for data
transmission, has demonstrated that excessive amounts of time are needed for the routine trans-
mission of data and for verification or correction of data that appear questionable. Error rates
have been excessive; and there have been problems in getting new data and frequent updates. In
addition, the current system creates an excessive drain on the time of valuable experts. When
errors occur, they can create {alse issues which, at best, divert experts from the real problems for
long periods of time. At worst, incorrect data may cause the NRC to respond to offsite officials
with inaccurate or outdated advice that results in inappropriate actions.

2. ERDS Information

2.1 ERDS Design Concept

The system selected to fulfill the data collection needs of the NRC is the Emergency Response
Data System (ERDS). The Emergency Response Data System concept is a direct electronic
transmission of selected parameters (Figures 1 and 2) from the electronic data systems that are
currently installed at licensee facilities.

The ERDS design (Figure 3) utilizes DEC MicroVAX 3600 mini computers as system main-
frames. These will be used to receive, sort, and file the incoming data stream. User stations will
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be PC based stations where the data may be accessed, processed, and displayed. System users
will include the NRC Operations Center in Bethesda, MD, the NRC Regional Office, the NRC
Technical Training Center, and if requested the States which are within the ten mile EPZ of the
site. y

The ERDS would be for use only during emergencies and would be activated by the licensees
during declared emergencies classified at the ALERT or higher level to begin transmission to
the NRC Operations Center. The ERDS would be supplemented with voice transmission of
essential data not available on licensee's systems rather than require a modification to the exist-
ing system,

2.2 Concept Tests

The concept of electronic data transmission was first tested on July 19, 1984 from the Duke
Power Company system at the McGuire facility. The data transfer was accomplished using an
electronic mail type arrangement which, although not a real-time system, allowed for electronic
data transfer. The data set was limited to a list of 69 specific data points to test the appropriate-
ness of the NRC’s parameter list.

A test of data transmission of 60 specific data points was successfully conducted on August 13,
1985 from the Commonwealth Edison system at the LaSalle facility.

A data transmission system was also established for the Zion Federal Field Exercise. The data
transmission and receipt methodologies were essentially the same as the test conducted with
LaSalle, but several data display techniques for the NRC Operations Center were used. The
data set consisted of 65 data points,

The tests of the ERDS concept have demonstrated that there is great value in using electronic
data transmission for obtaining a limited set of reliable, time tagged data. The NRC response
teams functioned more efficiently and their assessmenis were more timely. Major improve-
ments in ability to focus on the significant factors and to predict the course of events were noted.
The questions that were asked of the licensee were focused on overall status and course of action
rather than simple data requests, therefore reducing the volume of communication and increas-
ing the quality of the communication.

2.3 Survey Of Licensee Capabilities

An ERDS Requirements Analysis was conducted in 1986 that included survey visits at 59 plant
sites representing 92 reactor units. The focus of the site surveys was to review the design of the
data systems on site and availability of the data to be provided to the NRC. The following sum-
marizes the availability of the ERDS parameters for the surveyed facilities:

- The average availability of points for applicable parameters at BWRs is 78.7 percent.
No BWRs had 100 percent of the applicable parameters available as transmittable
computer points.

- The average availability of puints for applicable parameters at PWRs is 92.6 percent.
Eleven PWRs had 100 percent availability.

- With regard to the capability of the current hardware environment at the sites to sup-
port the generation of a data feed to ERDS, approximately 5 to 10 percent of the licen-
see systems are running at close to 100 percent processing capability now in the post
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trip or incident environment and approximately 10 to 15 percent of the licensee sys-
tems are hardware limited (e.g., no available output port for an ERDS connection). In
many cases however, the licensees with hardware limitations are planning equipment
upgradés in the near future for reasons other than supporting ERDS.

Primary Coolant System Pressure
Temperatures—Hot Leg
Temperatures—Cold Leg
Temperatures—Core Exit Thermocouples
Subcocling Margin
Pressurizer Level
RCS Charging/Makeup Flow
Reactor Vessel Level (When Available)
Reactor Coolant Flow
Reactor Power

Secondary Coolant System Steam Generator Levels
Steam Generator Pressures
Main Feedwater Flows
Auxiliary/Emergency Feedwater Flows

Safety Injection High Pressure Safety Injection Flows
Low Pressure Safety Injection Flows
Safety Injection Flows (Westinghouse)
Borated Water Storage Tank Level

Containment Containment Pressure
Containment Temperatures
Hydrogen Concentration
Containment Sump Levels

Radiation Monitoring System Reactor Coolant Radioactivity
Containment Radiation Level
Condenser Air Removal Radiation Level
Effluent Radiation Monitors
Process Radiation Monitor Levels

Meteorological Wind Speed
Wind Direction
Atmospheric Stability

Figure 1. PWR Parameter List
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Primary Coolant System

Safety Injection

Containment

Radiation Monitoring System

Meteorological

Reactor Pressure
Reactor Vessel Level
Feedwater Flow
Reactor Power

RCIC Flow

HPCI/HPCS Flow

Core Spray Flow

LPCI Flow

Condensate Storage Tank Level

Drywell Pressure

Drywell Temperatures

Hydrogen and Oxygen Concentration
Drywell Sump Levels

Suppression Pool Temperature
Suppression Pool Level

Reactor Coolant Radioactivity Level
Primary Containment Radiation Level
Condenser Off-Gas Radiation Level
Effluent Radiation Monitor

Process Radiation Levels

Wind Speed
Wind Direction
Atmospheric Stability

NUREG-1394

Figure 2. BWR Parameter List



SYSTEM CONSOLE SYSTEM CONSOLE
LATS vT320 VT320 LATS
PRINTER CRT Rt ‘ PRINTER
MicrovAX 3800 MicroVAX 3600
TK70 TAPE 18MB MEMCRY 18MB MEMORY
oo e, oine e
24 RS232 PORTS 24 RS232 PORTS
| 18 RS423 PORTS RAS423 FAILOVER LINK 18 RS423 PORTS
TS0S 9-TRACK TS05 6- TRACK
TAPE TAPE
CODE x RS232 AND RS423 LINES RS232 AND RS423 UNES
6015
7 o
MODEM CCITT |
V32 9800 B/S
MULTIPLE
FEEDER CODE X RS232 LINES | v_aaR 38 CHANNEL | RS423 UNES
SITES ﬁ ans SWITCHING SYSTEM RST/PMT
DIRECTORS
STATION
N SAFETY TEAM Comipan 38625
, @ Mitsubishi HA 2905 ADK
MODEM COITT Compan 386/25 IBM X24 19" Monitor
V22 2400 B/S Mitsubishi HA 3905 ADK  PROPRINTER
] 19" Moniior @
" rEEDER ¢ mwem'cc'“” PROTECTIVE
SITES MEASURES D DataProcucts
MODEM. COITY TEAM {Ei\ LB 615 LINE PRINTER
V22 2400 B/S
" Compaqg 386/25 1BM X24
Mitsubishi HA 3905 ADK ~ PROPRINTER | [ INTERMEDIATE DOSE
(uooan.ocm' 19" Monitor ASSESSMENT SYSTEM LINK
V22 2400 8/8
ouTY
MODEM. COITT D S
v b OPPICER @ EXPERT SYSTEM LINK
OTHER ¢ | MODEM. CCITT Compaq 386/25 1BM X24
= Mitsubiahi HA 3905 ADK  PROPRINTER
USERS V.22 2600 B/S " e
MooEm corrr) | LARGE
V.22 2400 B/S SCREEN 1“ l&
z STATUS
= MODEM CCITT DISPLAY TEKTRONIX
g V22 2400 B/S 4693AGR
@ - COMPAQ 386725 SRR
£ REFERENECE DRAWINGS MITSUBISHI 3710 37" MONITOR
L=
;

FIGURE 3. NRC EMERGENCY RESPONSE DATA SYSTEM

L o
Arsen



3.  Implementation

3.1 ERDS Implementation Overview

As an ERDS panicipam'. the licensee is expected to provide a real time data stream of data
point values from an existing computer system(s) to NRC provided equipment. Since ERDS
treats each reactor unit as an individual plant, a separate data stream is required for each reac-
tor unit. The licensee is expected to provide the software to extract the data point engineering
values from their system, organize them into a standard sequence, and to translate values from
internal computer format into ASCII or EBCDIC. The data points to be included in thie trans-
mission are those which to the greatest possible extent satisfy the NRC desired parameter list.
Any parameter which is not available to be electronically transmitted from a licensee system will
not be backfit, but will instead be provided in verbal transmissions as needed during an emer-
gency. In addition to the data point identifiers and values, the transmission should include the
guality (validated, questionable, bad, etc.) of the data point value. The data will be transmitted
to the NRC over dial-up telephone lines. The NRC is planning an upgrade of the Emergency
Telecommunications System to a combination satellite and land lines network that would in-
clude ERDS, but the details of this upgrade have not been decided. In addition to the computer
related aspects of ERDS implementation, administrative and quality assurance/configuration
controls must be established. The steps necessary for a licensee to implement the ERDS pro-
gram are outlined in the following sections.

3.2 ERDS Transmission/Reception Plan

The ERDS Transmission/Reception Plan (Appendix A) was developed by EI International,
Inc., the NRC ERDS implementation contractor, to provide a procedure for licensees to follow
in completing the computer application portions of th: ERDS implementation. It establishes
the sequence for correspondence, meetings, computer application development, and testing.

33 ERDS Communication Description And Survey Questionnaire

The ERDS Communications Description and Survey Questionnaire (Appendix B) was de-
signed to provide the hardware, communications, data point, and administrative information
necessary to design the ERDS system interface and data base for each reactor unit. When in-
structed to forward this questionnaire to the NRC in Appendix A, it should be forwarded to the
NRC ERDS Project Manager with a copy to the NRC ERDS implementation contractor at the
following addresses:

John R. Jolicoeur

ERDS Project Manager

U.S. Nuclear Regulatory Commission
Mail Stop MNBB-3206

Washington, DC 20555

Tony P. LaRosa

EI International, Inc.
Post Office Box 50736
Idaho Falls, Idaho 83401

Also included in Appendix B is the description of the data communication methodology to be
used in the ERDS implementation. Individual computer system limitations which prohibit the
use of the generic communication protocol should be addressed in the questionnaire.
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3.4 Data Point Library

The Data Point Library as described in Appendix C will be used to provide background infor-
mation concerning each individual data point in the licensee data stream to better define the
data point for the NRC technical teams. This provision was made to compensate for plant to
plant differences in instrumentation. The data points outlined in the ERDS desired parameter
list will be used to define generic displays for PWR and BWR units. Experience to date with
early ERDS volunteers has shown a desire on the part of some licensees to send parameters not
included in the desired list. The individual data bases for each unit will have a limited amount of
additional space to allow for the addition of plant specific data points to the data siream. Plant
specific data points which a licensee considers valuable to the assessment of critical safety func-
tions may be submitted for consideration as possible additions to the data point library. Appen-
dices D, E, F, G, H, and I provide amplifying information to be used to aid in computer point
selection and Data Point Library completion.

3.5 System Isolation Requirements

While it is recognized that ERDS is not a safety system, it is conceivable that a licensee’s ERDS
interface could communicate with a safety system. In this case appropriate isolation devices
would be required at these interfaces.

3.6 Administrative Implementation Requirements

ERDS implementation will entail a change in the way the licensees provide data to the NRC
during a plant emergency. As such, Emergency Plan Implementing procedures should be modi-
fied to require ERDS to be activated upon notification of the NRC of the declaration of an Alert
or higher emergency classification level.

Configuration management is an integral part of assuring the quality of a data network of this
size. Part of the implementation plan must address procedures which will be followed to ensure
the integrity of the ERDS hardware and software configuration at each reactor unit. These pro-
cedures should include provisions to allow NRC to review proposed system modifications
which could affect the data communication protocol in advance of these changes to ensure that
the changes are compatible with the ERDS. Changes to the Data Point Library should be sub-
mitted using the Data Point Library Reference File Form from Appendix C within thirty days of
the change.

3.7  Periodic Testing

In order to verify system connectivity, periodic tests of the ERDS data link will be conducted
with each licensee. The tests will be coordinated by the NRC and consist of operational tests of
the licensee’s ERDS data communications. The initial testing periodicity will be quarterly.

3.8  ERDS Questions And Answers

Appendix J provides answers to frequently asked questions concerning the ERDS implementat-
ion program. .
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3.9 Point Of Contact

Any questions concerning the ERDS impiementation program should be referred to:

John R. Jolicoeur

ERDS Project Manager

U.S. Nuclear Regulatory Commission
Mail Stop MNBB 3206

Washington, DC 20555

Tel: (301) 492-4155
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APPENDIX A

EMERGENCY RESPONSE DATA SYSTEM (ERDS)
TRANSMISSION/RECEPTION PLAN

El International, Inc.



INTRODUCTION

The purpose of this document is to describe a plan which will allow the Nuclear
Regulatory Commission (NRC) to survey and incorporate the utilities which have
agreed to participate in the Emergency Response Data System (ERDS) program into
the Emergency Response Data System.

SCOPE OF WORK

A significant portion of the work scope for the ERDS includes developing a com-
munications link with each of the participating nuclear utilities. This link will estab-
lish a means for the utility’s plant comp:ter(s) to automatically transmit predefined
data points to the ERDS computer at the request of the Nuclear Regulatory Commis-
sion.

To perform this function, both the ERDS and plant computers must be software
and hardware compatible. This compatibility exists at the data transmission
interface level.

HARDWARE REQUIREMENTS

Accomplishing the hardware interface for the ERDS is straightforward and consist of
standard off-the-shelf components.
The hardware interface requires:

Single-feeder Sites:

e an RS-232C asynchronous modem control port and modem on each end
of the communication line.

Multiple-feeder Sites:

e Multiple-feeder plants will require a multiplexer to be placed between
the modems and computer(s) RS-232C ports.
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SOFTWARE TASKS

The software tasks associated with the data interface are plant-specific with a data
reception communications program residing on the ERDS computer. In certain
situations limited custom software will be writien for the ERDS.

The plant-specific software includes transmitting the actual data points to the Data
Point Library (DPL) in the ERDS. These data points will essentially comprise a
database (formally referred to as the DPL) which will reside on the ERDS and be
made available to the users whenever a utility is transmitting data.

ESTABLISHING THE DPL and the PLANT ATTRIBUTE LIBRARY (PAL)

Since the focal point of the ERDS is the DPL, a concentrated effort must be put
forth to ensure that the DPL for each utility is accurate and that the software
protocol for transferring these values is known to the ERDS software.

The ERDS database, or DPL, contains specific information about each data point,
i.e., point ID, description, engineering units, etc. Storing this information in the ERDS
eliminates the necessity to transmit the information with each data set.

The Plant Attribute Library (PAL) contains the communications information neces-
sary to communicate with each utility and remains on file within the system as a
reference to establish the utility’s software protocol requirements which the ERDS can
expect to accommodate during data transmission. Without the PAl information, it
would not be possible to communicate with the plant computer.

INCORPORATING THE UTILITY INTO THE ERDS

The plan for incorporating each utility into the ERDS consists of the steps outlined on
pages three (3), four (4), and five (5) of this plan and are common among all the
participating licensees.

In preparing this plan, the activities required to incorporate the utility into the
ERDS were identified based on experience gained from the few site surveys that
have been conducted to date. Understanding that not all utilities operate in the
same manner, the steps described herein represent the basic or minimum effort
required to incorporate the plant into the ERDS.

Depending on the utility’s and NRC’s schedule, tasks can be added or rearranged
to accommodate the situation.

P, 20f
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STEPS REQUIRED TO INCORPORATE THE PLANT INTO THE ERDS

Once a utility decides to participate in the ERDS program, the required activities are:

e 1) The NRC notifies the contractor, EI International, Inc. (EI), thata
utility has received a site survey questionnaire.

This questionnaire consists of several enclosures which inquire about the
plant computer capabilities and the available data points to be trans-
mitted to the ERDS.

Identification of these data points is the most tedious effort required of the
utility because the response essentially forms the ERDS database (the
DPL) and, as described in previous sections, the DPL is the focal point of
the ERDS. Efforts must be made to ensure the accuracy of the DPL and
that the software protocol for transferring these values is known to the
ERDS software,

e 2) After the utility has received the questionnaire, they will be con-
tacted by EL

El personnel will contact the utility to discuss the items within the site
survey questionnaire along with typical utility responses, to describe El's
involvement in the ERDS program, to answer general and specific ques-
tions regarding what is expected of both the utility and EI, and to convey
El's experiences and/or problems learned from other participating
utilities. If the utility was not part of the pre-ERDS survey, an EI repre-
sentative will assist the utility in selecting plant data points which fulfill
the NRC’s requested parameter list.

e 3) Asite visit will be arranged.

A visit is not mandatory but should be conducted prior to the licensee's
return of the DPL and PAL in an effort to minimize errors in answering the
questionnaire, If necessary, the visit can occur after the DPL and PAL are
submitted. In a very few circumstances, a visit may not be necessary;
however, this is not recommended.

e 4) The NRC will install phone lines at the site.
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e 5) The utility then answers and returns the site survey questionnaire
containing the DPL and PAL information to the NRC,

Verbal communications between the utility's contact and EI personnel are
ongoing during this phase in preparation for software development on
both ends of the data link and establishment of the ERDS database.

e 6) Ifthe plant’'s computer system requires customized ERDS reception
software, specific ERDS code will be developed and implemented by
EL

This may not be required if the licensee’s system can conform to the
"generic” software protocols of the ERDS,

e 7) Inparallel with El software development, the utility will design and
write their data transmission software.

During this phase, EI will continue to provide consulting assistance to the
utility’s programmers in preparation for a preliminary software test. Any
required transmission equipment including modem(s) and, if necessary,
multiplexer(s) will be shipped to the utility during this phase.

e 8) Preliminary software testing is the next step and is the first attempt
at transferring data between the plant and ERDS computers. The
preliminary software test performs initial data transmission testing of
the utility’s software and any custom code EI has developed. This is in
actuality the software debugging period and problems are to be ex-
pected.

This step is complete when data can be transmitted by the utility’s plant or
development computer and the ERDS computer without error.

e 9) Following the preliminary software tests and the initial data trans-
ference between the plant and the ERDS computers, a formal test will
be conducted at El prior to adding the licensee to the ERDS.

Upon successful completion of this test, the DPL, PAL, and any special
software routines will be incorporated into the ERDS production com-
puter. At this time, the utility will be transmitting data from their plant
computer and not their development system,
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e 10) A formal test is then conducted on the ERDS computer at the
Operations Center. This is the final test to demonstrate system
functionality. Again, data transmission will be from the designated
plant computer system.

e 11) The final step in the schedule has the utility on-line with all
development and testing complieted.

SUMMARY

The eleven (11) steps as outlined on the previous pages are to be used as a guideline

for scheauling and accomplishing the tasks required to incorporate the utilities into the
ERDS. Again, understanding that not all utilities operate in the same manner, the
steps as previously outlined represent only the basic approach to the efforts required.
Tasks can be added or rearranged to accommodate each utility.

The most significant portion of the work scope of this plan is the development of the
communications link with each of the participating utilities. While the hardware
interface for the ERDS is straightforward, consisting of off-the-shelf hardware, the
software tasks are plant-specific and require a dedicated effort in establishing the Data
Point Library and the Plant Attribute Library. The ERDS Communications Descrip-
tion and Survey Questionnaire (site survey questionnaire) explains in detail the pur-
pose of collecting this data, provides descriptions and examples of the data streams the
ERDS is expecting to see transmitted over the communications lines, and provides
samples of forms to be filled out and returned as part of implementing this Transmis-
sion/Reception Plan.

It is of vital importance that a dedicated effort be put forth to ensure the accuracy of
the information in the questionnaire (the DPL) for each utility. The contractor’s (EI's)
personnel are available to assist the utility during all phases of this plan including the
selection of hardware and software interfaces zi«dd, most importantly, during the
selection of the required data points.

SCHEDULE

The attached sample schedule (Attachment A) presents a visual display of the mile-
stones associated with the implementation of this plan and is an actual schedule of a
participating plant. This schedule can be used as a guide for each utility to project
schedules and testing dates. The scheduled milestones represent the eleven (11) steps
as outlined in this plan and are scheduled for Palisades (PAl) plant.
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APPENDIX B

ERDS COMMUNICATIONS DESCRIPTION
: AND SURVEY QUESTIONNAIRE

The following is a questionnaire pertaining to the Nuclear Regulatory Commission’s (NRC)
Emergency Response Data System (ERDS). It consists of a series of questions concerning plant
/0 points, software protocols, data formats, transmission frequencies, and other plant com-
puter specific information to be used in the ERDS computer database files. Also, included here
are descriptions and examples of data streams that the NRC is expecting to see transmitted over
the communication line.

The purpose of collecting the data is to develop a plant-specific database that will be retrieved
into the ERDS once the system is activated by a utility. It will also be used to design and imple-
ment ERDS software that can receive the utility’s data transmission. In essence, this informa-
tion will provide the basis for building a profile of the plant in the ERDS database.

In some cases, the 1/0 point data may be distributed over several computers. The ERDS consid-
ers this situation a multi-feeder site and Section IV must be filled out for each feeder.



I. Contacts

Note: Please provide name, titie, mailing address, and phone number.

A. Survey Coordinator (i.e., contact for later clarification of questionnaire answers):

B. Computer Hardware Specialist(s):

C. Systems Software Specialist(s):

D. Application-level Software Specialist(s):

E. Telephone Systems Specialist(s):



II. ERDS Communications Description

A. Hardware
The following hardware will be supplied:

- for a single-feeder site:

Codex 2234 modem - V.22 2400 bps, asynchronous, auto-dialing, autc-answer,
error-correcting, using the AT command set

- for a multiple-feeder site:

Codex 6015 multiplexer,
Codex 2260 modem - V.32 9600 bps, asynchronous, auto-dialing, auto-answer,
error-correcting, using the AT command set

The modems are intended to be operated in the auto-reliable link mode (referred to as MNP in
the modem manuals) with speed conversion and flow control enabled. Speed conversion allows
the computer to communicate with the modem at a baud rate which is independent of the baud
rate the moadem is using to communicate with the remote modem. This feature is important
because the n:odems have the ability to adjust their transmission rate downward if the remote
modem is operating at a lower speed. However, in order to use speed conversion, the site com-
puter must support some form of flow control. Three types of flow control are supported by the
modems: XON/XOFF, RTS/CTS, and DTR/CTS. All of the above features are discussed in the
mocem manuals.

B. Software
1. Data Transmission

All transmissions, from both the site and the ERDS, will be terminated with a carriage return
(<CR>).

a. Site will initiate a link request in ASCII using:

- the three-character site designator,

the word LINK,

-~ local site time and date in the format MM/DD/YY/HH:MM:SS, and
-~ a<CR>.

If the site does not receive a response from the ERDS within one minute, it should send
another link request message and continue sending them at one-minute intervals. If
more than five minutes elapses without a response, site personnel should notify the
NRC before disconnecting the line.

b. ERDS will respond in ASCII with:

- the three-character site designator,
- the word ACCEPTED or DENIED, and
- a<CRo>,

If the ERDS responds with the denied message, the site should wait one minute and
then send a link request message and continue sending them at one-minute intervals. If

B-3



more than five minutes elapses without a response, site personnel should notify the
NRC before disconnecting the line,

When the ERDS is ready to receive data, it will send an initiate message in ASCII
using:

- the three-character site designator,
- the word INITIATE, and
- a<CR>,

If the ERDS does not send an initiate message within one minute of the accept mes-
sage, the site should send the link request message (described in Section I1.B.1.a.).

. Upon receipt of the initiate message, the plant begins transmission of data at a
15-second rate. The data string consists of:

- aheader containing the three-character site designator and date and time in the
format MM/DD/YY/HH:MM:SS,

- the data packet sequenced with point identifier, value, and quality tag,

- atrailer containing the checksum value of the data packet, and a <CR>.

When the site or ERDS wishes to terminate the connection, an ASCII message will be
sent containing:

- the three-character site designator,
- the word TERMINATE, and
- a<CR>.

If a site is inadvertently terminated (due to loss of communications or receipt of termi-
nate message) and the incident is still underway, the site should reconnect with the
ERDS by redialing and using the reconnect link request message. This message is in
ASCII and will contain:

the three-character site designator,

the word RECONNECT,

local site time and date in the format MM/DD/YY/HH:MM:SS, and
- a<CR>».

Upon receipt of this message, the ERDS will respond with the accept and initiate mes-
sages as described in Sections [1.B.1.b and ILB.1.c. If the ERDS responds with a link
deny message (described in Section I1B.1.b), the site should stop trying to reconnect
and send a link request message (described in Section 11.B.1.a). If the ERDS does not
respond to the site’s reconnect request within one minute, the site should send another
reconnect request and continue sending reconnect requests once a minute. 1f more
than five minutes elapses without a response, site personnel should notify the NRC
before disconnecting the line. It is the responsibility of the site to monitor the outgoing
line for loss of communications.
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2.  Data “ormat
The following three delimiters have been identified:
(1) field delimiter (*),
(2) data set delimiter (\), and
(3) carriage return (<CR>).

Note:  The length of the messages sent by the ERDS (e.g, ACCEPTED, DENIED,
INITIATE, TERMINATE) are variable and it is recommended that the site soft-
ware use the data set delimiter as the message delimiter for messages received
from the ERDS.

a. Link requests will be in ASCII as described in I1.B.1.a. with each field separated by a
field delimiter and the request terminated with a data set delimiter. For example,
PAT*LINK*01/12/89/11:48:50\ < CR >

b. The ERDS response will be in ASCII as described in ILB.1b. with each field sepa-
rated by a field delimiter and the response terminated with a data set delimiter. For
example, PAI*ACCEPTED\ <CR >.

c. When the ERDS is ready to receive data it will respond in ASCII as described in
I1.B.1.c with each field separated by a field delimiter and the response terminated with
a data set delimiter. For example, PAT*INITIATEN<CR >,

d. Data streams will be in ASCII and will consist of three parts (header, data, and trailer)
as described in I1.B.1.d. with each field separated by a field delimiter and each of the
three parts separated by a data set delimiter. For example,
Header: PA1%01/12/89/11:50:30\
Data: B21CP004*-0,1234E + 00*3*.... (for each parameter)\
Trailer: 0000056000\ < CR >

¢. The point identifier may be up to 12 characters in length.

f.  The value may be up to 20 characters in length.
g The following quality tags will be accepted by the ERDS:

Good = ( Value is within range tolerance for discreet points or in-
put points are within tolerance for composed points.

Off-scan = ] Point is currently out-of-service.

Suspect = 2 Value is not bad yet should not be considered good. This

quality will occur primarily on composed values when
enough good inputs are present to allow the calculation
to be made yet a bad quality on other inputs may make
the result questionable.

Bad =3 Value is not within tolerance for discreet points or calcu-
lation of a composed point may not be made due to the
qualities of its inputs.



Unknown = 4 No quality indicator available.

Operator Entered = 5 Value has been manually entered, overriding the dis-
. creet or composed value.

High Alarm = 6  Value is in high alarm.
Low Alarm = 7  Value is in low alarm.

h. The checksum which accompanies each update set will be an integer value calculated
by summing each of the bytes of the transmission, up to and including the dataset de-
limiter following the body of the update set (the body of the update set being the por-
tion containing the parameter, value, and quality indications). This integer checksum
value will then be encoded into the update set as a 10-digit value, left-padded with
zeros as required to fill the 10-digit field. The checksum is the sum of the transmitted
bytes.

i.  The reconnect link request message will be in ASCII as described in Section ILB.1f
with each field separated by a field delimiter and the request terminated with a data
set delimiter. For example, PAI*RECONNECT*01/12/89/11:48:50\ < CR >.

3. Protocol
a.  ERDSwill use XON/XOFF to stop, resume, or suspend data transmission for the site.
b. Communication parameters:

- eight data bits
-~ 1stop bit
-~ parity = none

4. Exceptions
Please note any exceptions which must be taken to Section Il and explain why.
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II1. Selection Of Data Feeders

A. How many daga feeders are there (six maximum)?

B. Identify the selected data feeders and provide the following for each:

(1) a short description of the categories of data points it will provide (e.g., met, rad, or
plant data points, by unit) and

(2) the rationale for selecting it if another system can also provide its categories of data
points.

C. Which data feeder is the site time determining feeder? This should be the feeder which is
providing the majority of the data points.
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IV. Data Feeder Information

Note: A new Section I'V must be filled out for each feeder system selected.

General Questions
1. Identification of Data Feeder

a. What is the name in local parlance given to this data feeder (e.g., Emergency Response
Information System)? Please give both the acronym and the words forming it.

b. Is this the site time determining feeder?

¢.  What is the update frequency of this feeder (in seconds)?

2. Hardware/Software Environment

a. ldentify the manufacturer and model number of the data feeder hardware

b. Identify the operating system.

¢.  What method of timekeeping is implemented on this feeder system (Daylight Savings,
Standard, Greenwich)?

d. In what time zone is this feeder located?

B-8



Data Communication Details

a.

Can this data feeder prov.de asynchronous serial data communication (RS-232-C)
with fullsmodem control?

Will this feeder transmit in ASCII or EBCDIC?

Can this feeder transmit at a serial baud rate of 2400 bps? If not, at what baud rate can
it transmit?

Does the operating system support XON/XOFF flow control?

1. Areany problems foreseen with the NRC using XON/XOFF to control the trans-
mission of data?

If it is not feasible to reconfigure a serial port for the ERD'S linkup (i.e., change the
baud rate, parity, etc.), please explain why.

Can the serial port dedicated to the ERDS be configured so that the NRC need not
emulate a specific brand of terminal (i.e., can it be configured to be a “vanilla”
terminal)?



g. Do any ports currently exist for the ERDS linkup?

1. If not, is it possible to add additional ports?

2. If yes, will the port be used solely by the ERDS or shared with other non-
emergency-time users? Give details.

4. Data Feeder Physical Environment and Management

a.  Where is the data feeder located in terms of the TSC, EOF, and control room”

b. Is the data feeder protected from loss of supply of electricity?

c¢. s there a human operator for this data feeder?

1. If so, how many hours a day is the feeder attended?



APPENDIX C
DATA POINT LIBRARY

The Data Point Library is a site-specific database residing on the ERDS computer which ex-
pands upon the basic information in a typical data point dictionary. The data being displayed at
the NRC's Operations Center for the ERDS parameter will be the same as the plant’s Emer-
gency Response Team's data. That is, it will have the same value, timestamp, and be in the same
engineering units. This requires that the Operations Center personnel adjust their thinking to
accommodate the plant, functioning in terms of the plant’s unique design and communicating
with the plant’s Response Team in the latter’s unique engineering and operational “language”.
In order to do this, the Operations Center personnel need information which relates the data
both to the plant's design and to the manner in which the plant’s team utilizes and reacts to the
data.

The types of information contained in the Data Point Library are the data point identifier, de-
scription, engineering units, range, alarms and/or technical specification limits and engineering
system data. There will be one record in the plant’s Data Point Library for each data point the
plant will be sending to the ERDS.

ccause the noints selected for transmission to the ERDS are indicative of plant “heaiihi and
are associated with Critical Safety Funciions, they are the indicators the plant’s Response Team
uses to determine the proper actions to take to mitigate an incident. Where required and useful,
the Data Point Library will present textual information to the Operations Center user to provide
information supplementing the point’s value which will be useful in understanding how the
plant team interprets the data. For instance, associated with a transmitted data point represent-
ing the reactor vessel level, the Data Point Library should contain the physical zero reference
point, conversion factor for the height above the top of active fuel, type of detectors, effects of
running reactor coolant pumps, effects of cold calibration, effects of elevated containment tem-
perature, etc. Associated with a reactor water storage tank level transmitted as a percentage
should be the capacity of that tank in galions, number of reactor quality water storage tanks at
the plant site, zero reference point conversion factor from percent to gallons, etc.

The Data Point Library will be particularly useful to the Operations Center user when evaluat-
ing the plant’s action in predicting off-site radioactive releases, Associated with an effluent
gaseous release data point expressed in CPM, the Data Point Library Reference Sheet should
indicate the assumptions regarding isotopic mix, the current calibration factors of detectors, the
discharge point or points for monitored releases, expected stack flow rates under various fan
combinations, and any default values used by the plant team in their calculations.

Two examples of typical Data Point Library entries are included. The first is an example for a
BWR and the second is an example for a PWR.



BWR DATA POINT LIBRARY REFERENCE FILE

Date:

Reactor Unit:

Data Feeder:

NRC ERDS Parameter:
Point TD:

Plant Spec Point Desc.:
Generic/Cond Desc.:
Analog/Digital:

tngr Units/Dig States:
Engr Units Conversion:
Minimum Instr Range:
Maximum Instr Range:
Zero Point Reference.
Reference Point Notes:
PROC or SENS:
Number of Sensors:
How Processed:

Sensor Locations:
Alarm/Trip Set Points:

NI Detector Power Supply
Cut-off Power Level:

NI Detector Power Supply
Turn-on Power Level:

Instrument Failure Mode:

Temperature Compensation
For DP Transmitters:

Level Reference Leg:
Unique System Desc.:

NOTE:

06/05/89

XYZ

N/A

CST Level

C345Z.04

CS TNK IA LVL

Condensate Storage Tank A Level
A

%

Each 1% = 1692 Gallons

0

100

SEALEV

At 0% 245,000 Gals Remain In Tank
P

2

Average

245,000 Gal Above Tank Bottom
Low Level At 12%

N/A

N/A
Low

N/A
N/A

This averaged sensor reading is for the normally
used volume of the tank. The remaining 215,000

gallons are monitored by two discrete alarms at
150,000 and 50,000 gallons total remaining tank

contents. Total tank volume is 414,200 gallons,

A second identical tank normally dedicated to
XYZ Unit 1 is available for cross-connecting to
this tank at the bottom (ECCS) suction line.
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PWR DATA POINT LIBRARY REFERENCE FILE

Date:
Reactor Unit;
Data Feeder:

NRC ERDS Parameter:

Point 1D:

Plant Spec Point Desc.:
Generic/Cond Desc.:
Analog/Digital:

Engr Units/Dig States:

Engr Units Conversion:

Minimum Instr Range:
Maximum Instr Range:
Zero Point Reference:
Reference Point Notes:
PROC or SENS:
Number of Sensors:
How Processed:
Sensor Locations:
Alarm/Trip Set Points:

NI Detector Power Supply

Cut-off Power Level:

NI Detector Power Supply

Turn-on Power Level:

Instrument Failure Mode:

Temperature Compensation

For DP Transmitters:
Level Reference Leg:
Unique System Desc.:

06/05/89

ABC

ERIS

AX FD FL VA

AF105A

AFW Flow SG 11 MTR

AFW Flow SG 11 Frm Elec AFW Pump
A

GPM

N/A

0

500

N/A

N/A

S

1

N/A

On Line To SG 11 Outside Containment
High Flow At 500 GPM

N/A

N/A
Low

N/A
N/A

There are one electric and two turbine-driven
AFW pumps. The electric pump has dedicated
discharge lines to each SG. The flow element for
this point represents the last sensor prior to the
line entering containment. The two turbine-
driven pumps use separate piping to the SGs.
Maximum rated flow for this pump is 450 GPM.
Shutoff head is 1200 PSIG.



DATA POINT LIBRARY REFERENCE FILE

Date: ’ /!

Reactor Unit:

Data Feeder:

NRC ERDS Parameter:

Point 11

Plant Spec Point Desc.:
Generic/Cond Desc.:

Analog/Digital:
Engr Units/Dig States:

Engr Units Conversion:

Minimum Instr Range:

Maximum Instr Range:

Zero Point Reference:

Reference Point Notes:

PROC or SENS:

Number of Sensors:

How Processed:
Sensor Locations:

Alarm/Trip Set Points:

NI Detector Power Supply
Cut-off Power Level:

NI Detector Power Supply
Turn-on Power Level:

Instrument Failure Mode:

Temperature Compensation
For DP Transmitters:

Level Reference Leg:

Unique System Desc.:
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APPENDIX D

DATA POINT LIBRARY
REFERENCE FILE DEFINITIONS

Date:
Reactor Unit;

Data Feeder:

NRC ERDS Parameter:

Point 1D:
Plant-Specific Point Description:

Generic Or Condensed
Description:

Analog/Digital:

Engineering Units Or
. gital States:

Engineering Units Conversion:
Minimum Instrument Range:
Maximum Instrument Range:

Zero Reference Point:

The date that this form is filled out or modified. (Eight
characters)

The nuclear power plant name and abbreviation from
the enclosed list of sites. (Three characters)

If there is more than one data feeder for your system, en-
ter the acronym for the data feeder from which the point
comes. If there is only one data feeder, enter “N/A" in
this field. (Ten characters)

One of the parameters from the enciosed BWR or PWR
parameter list. A single value should be transmitted for
each parameter for each loop. If not on the list, insert
“Not Listed” or “NL". (Twelve characters)

Alphanumeric point description used to label the point
during transmissicn. (Twelve characters)

Licensee computer point description for the transmitted
point. (Forty characters).

Parameter description from the enclosed list of points
for a BWR or PWR. If not on the list, condense the
plant-specific point description. (Thirty-two characters)

“A" if the signal is analog or numerical or “D” if the sig-
nal is off/on. (One character)

Engineering units used by the licensee for display on
licensee output devices. Use the engineering units ab-
breviations from the enclosed list when possible. When
specifying pressure, use “PSIA” or “PSIG” rather than
“PSI”. For digital signals, give the “OFF" and “ON”
state descriptors. (Twelve characters)

Notes about any special features of the A/D conversion
and scaling. (Forty characters)

Engineering units value below which data cannot go
(bottom-of-scale value). (Ten characters)

Engineering units value above which data cannot go (top
of-scale value). (Ten characters)

Zero-point of engineering units scale, used primarily for
levels or heights. Use the zero reference point abbrevia-
tions from the enclosed list when possible.

(Six characters)



Reference Point Notes:

PROC or SENS:

Number of Sensors:

How Processed:

Sensor Locations:
Alarm or Trip Setpoints:
NI Detector Power Supply

Cut-off Power Level:

NI Detector Power Supply
Turn-on Power Level:

Instrument Failure Mode:

Temperature Compensation For
DP Transmitters:

Level Reference Leg:

Unique System Description:

Notes about the reference point or other important and
special features of the parameter. (Forty chaia~ters)

Is the point formed by processing more than one signal,
or is the source a single sensor (“P"” or “S§")?
(One character)

The number of signals processed in a full calculation as-
suming no bypassed or inoperative sensors.
(Three characters)

The processing algorithm (sum, average, weighted av-
erage, highest, lowest, or a short description).
(Forty characters)

Description of the location(s) of the instrument(s) used.
(Forty characters)

The most important setpoints for the parameter. State
whether the limit is high or low. (Forty characters)

The power level at which the power supply for the NI
detector switches off. (Fifteen characters)

The power level at which the power supply for the NI
detector switches on. (Fifteen characters)

The mode in which this instrument fails. Possible an-
swers are HIGH, MEDIUM, or LOW. If available, pro-
vide the numeric value at which the instrument fails.

(Thirty characters)

This question pertains to differential pressure trans-
mitters. Possible answers are “YES” or “NO” (“Y” or
“N™). If the answer is “NO", please attach a copy of the
correction curve. (One character)

The type of level measurement (dry or wet) used on the
level reference leg. (Three characters)

Additional important information which will assist the
NRC Operations Center personnei in understanding
how the plant team interprets the data. (600 characters)



APPENDIX E

CRITICAL SAFETY FU! “TION PARAMETERS



Critical Safety Function Parameters For Boiling Water Reactors

Reactivity Control*

Parameter Description

Typical Units

NI POWER RNG
NI INTER RNG
NI SOURC RNG

CORE COOLING

REAC VES LEV
MAIN FD FLOW
RCIC FLOW

RCS INTEGRITY
RCS PRESSURE

Nuclear Instruments, Power Range
Nuclear Instruments, Intermediate Range
Nuclear Instruments, Source Range

Reactor Vessel Water Level
Feedwater Flow into the Reactor System
Reactor Core Isolation Cooling Flow

Reactor Coolant System Pressure

HPCI FLOW High Pressure Coolant Injection Flow
LPCI FLOW Low Pressure Coolant Injection Flow
CR SPRAY FL Core Spray Cooling System Flow

DW D SMP LV Drywell Floor Drain Sump Level
RADIOACTIVITY CONTROL

EFF GAS RAD Radioactivity of Released Gasses

EFF LIQ RAD Radioactivity of Released Liquids

CND A/E RAD Condenser Air Ejector Radioactivity
DW RAD Radiation Level in the Drywell

MN STEAM RAD Radiation Level of the Main Steam Line
CONTAINMENT CONDITIONS

DW PRESS Drywell Pressure

DW TEMP Drywell Temperature

SP TEMP Suppression Pool Temperature

SP LEVEL Suppression Pool Water Level

H2 CONC Drywell or Torus Hydrogen Concentration
02 CONC Drywell or Torus Oxygen Concentration
MISCELLANEOUS PARAMETERS

CST LEVEL Condensate Storage Tank Level

WIND SPEED Wind Speed at the Reactor Site

WIND DIR Wind Direction at the Reactor Site
STAB CLASS Air Stability at the Reactor Site
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o
AMP
C/SEC

IN
%
GPM

PSIG
GPM
GPM
GPM
IN

MCI/HR
MCI/HR
C/MIN
R/HR
MR/HR

PSIG

%
%

%
MPH
DEG



Critical Safety Function Parameters For Pressurized Water Reactors

Reactivity Control

Parameter Description

Typical Units

NI POWER RNG

NI INTER RNG
NI SOURC RNG

CORE COOLING

REAC VES LEV

TEMP CORE EX

SUB MARGIN
CORE FLOW

STEAM GENERATORS

SG LEVEL VA
SG LEVEL 2/B
SG LEVEL 3/C
SG LEVEL 4/D

SG PRESS VA
SG PRESS 2/B
SG PRESS 3/C
SG PRESS 4/D

MN FD FL VA
MN FD FL 2/B
MN FD FL 3/C
MN FD FL 4/D

AX FD FL VA
AX FD FL 2/B
AX FD FL 3/C
AX FD FL 4/D

HL TEMP VA
HL TEMP 2/B
HL TEMP 3/C
HL TEMP 4/D

CL TEMP VA
CL TEMP 2/B
CL TEMP 3/C
CL TEMP 4/D

Nuclear Instruments, Power Range
Nuclear Instruments, Intermediate Range
Nuclear Instruments, Source Range

Reactor Vessel Water Level

Highest Temperature at the Core Exit
Saturation Temperature—Highest CET
Total Reactor Coolant Flow

Steam Generator 1 (or A) Water Level
Steam Generator 2 (or B) Water Level
Steam Generator 3 (or C) Water Level
Steamn Generator 4 (or D) Water Level

Steam Generator 1 (or A) Pressure
Steam Generator 2 (or B) Pressure
Steam Generator 3 (or C) Pressure
Steam Generator 4 (or D) Pressure

Stm Gen 1 (or A) Main Feedwater Flow
Stm Gen 2 (or B) Main Feedwater Flow
Stm Gen 3 (or C) Main Feedwater Flow
Stm Gen 4 (or D) Main Feedwater Flow

Stm Gen 1 (or A) Auxiliary FW Flow
Stm Gen 2 (or B) Auxiliary FW Flow
Stm Gen 3 (or C) Auxiliary FW Flow
Stm Gen 4 (or D) Auxiliary FW Flow

Stm Gen 1 (or A) Inlet Temperature
Stm Gen 2 (or B) Inlet Temperature
Stm Gen 3 (or C) Inlet Temperature
Stm Gen 4 (or D) Inlet Temperature

Stm Gen 1 (or A) Outlet Temperature
Stm Gen 2 (or B) Outlet Temperature
Stm Gen 3 (or C) Outlet Temperature
Stm Gen 4 (or D) Outlet Temperature
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%
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C/SEC

IN

F

F
MLB/HR

PSIG
PSIG
PSIG
PSIG

LBM/HR
. BM/HR
LEM/HR
LBM/HR

GPM
GPM
GPM
GPM
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Critical Safety Function Parameters For Pressurized Water Reactors

(Cont’d)

Reactivity Control

Parameter Description

Typical Units

RCS INTEGRITY

RCS PRESSURE Reactor Coolant System Pressure
PRZR LEVEL Primary System Pressurizer Level

RCS CHG/MU Primary System Charging or Makeup Flow
HP S1 FLOW High Pressure Safety Injection Flow

LP SI FLOW Low Pressure Safety Injection Flow
CTMNT SMP NR Containment Sump Narrow Range Level
CTMNT SMP WR Containment Sump Wide Range Level
RADIOACTIVITY CONTROL

EFF GAS RAD Radioactivity of Released Gasses

EFF LIQ RAD Radioactivity of Released Liquids
COND A/E RAD Condenser Air Ejector Radioactivity
CNTMNT RAD Radiation Level in the Containment
RCS LTDN RAD Rad Level of the RCS Letdown Line
MAIN SL VA Stm Gen 1 (or A) Steam Line Rad Level
MAIN SL 2/B Stm Gen 2 (or B) Steam Line Rad Level
MAIN SL 3/C Stm Gen 3 (or C) Steam Line Rad Level
MAIN SL 4/D Stm Gen 4 (or D) Steam Line Rad Level
SG BD RAD 1A Stm Gen 1 (or A) Blowdown Rad Level
SG BD RAD 2B Stm Gen 2 (or B) Blowdown Rad Level
SG BD RAD 3C Stm Gen 3 (or C) Blowdown Rad Level
SG BD RAD 4D Stm Gen 4 (or D) Blowdown Rad Level
CONTAINMENT CONDITIONS

CTMNT PRESS Containment Pressure

CTMNT TEMP Containment Temperature

H2 CONC Containment Hydrogen Concentration
MISCELLANEOUS PARAMETERS

BWST LEVEL Borated Water Storage Tank Level
WIND SPEED Wind Speed at the Reactor Site

WIND DIR Wind Direction at the Reactor Site
STAB CLASS

Air Stability at the Reactor Site

PSIG
%
GPM
GPM
GPM
IN
IN

MCI/HR
MCI/HR
C/MIN
C/SEC

MR/HR

PSIG

%
MPH
DEG



APPENDIX F
ENGINEERING UNITS CODING SCHEME

PSIG =  Pounds per square inch gauge
PSIA =  Pounds per square inch absolute
INH,O =  Inches of Water Pressure

% =  Percent

INCHES

FEET

FT&IN = Feet and inches

FTDEC =  Feet and decimal feet

GAL = Gallons

LB =  Pounds or pounds mass

GPM =  Gallons per minute

KGPM = Thousands of gallons per minute
LB/HR =  Pounds per hour

KLB/HR =  Thousands of pounds per hour
MLB/HR = Millions of pounds per hour

CPM = Counts per minute

CPS = Counts per second

AMPS

MAMPS =  Milliamps

wAMPS = Microamps

DEGF =  Degrees Fahrenheit

DEGC =  Degrees Centigrade

MR/HR =  Millizem per hour

R/HR =  Rem per hour

Crcc =  Curies per CC

CU/ML =  Curies per ML

uwCl/CC = Microcuries per CC

uCI/ML =  Microcuries per ML

CUS =  Curies per second

uwCl/S =  Microcuries per second

DEGFR = Degrees true (for wind direction from)
DEGTO = Degrees true (for wind direction to)
DF/FT =  Degrees Fahrenheit per foot
DC/M =  Degrees Centigrade per meter
DC/HM =  Degrees Centigrade per 100 meters
DF/HFT =  Degrees Fahrenheit per 100 feet
STABA =  Stability class in form of A - G
STABI = Stability class in form of integer, where A = 1, B = 2
MPH =  Miles per hour

M/S =  Meters per second
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APPENDIX G
ZERO REFERENCE CODING SCHEME

This field applies to levels and heights only. Leave it blank for temperatures, pressure, and
flows. Give the physical point represented by the number zero for the parameter from the
choices below.

TAF

= Top of active fuel
UPHEAD = Upper head
LWHEAD = Lower head
MSSKRT = Moisture separator skirt
TOPHTR = Top of pressurizer heater bank
SURGE = Surge line penetration
SPRAY = At the spray nozzle
UTUBES = Top of S/GU tubes
TUBSHT = At S/G tube sheet
TNKBOT = Bottom of tank sump (e.g., CST)
COMPLX = Reference too complex for database entry
CNTFLR = Containment floor
SEALEV = Mean sea level



APPENDIX H
CODING SCHEME

- FOR UNIT NAME AND UNIT ID

ARKANSAS NUCLEAR ONE-1 ... AN1
ARKANSAS NUCLEAR ONE-2 ... AN2
BBAVER VALLEY-1............. BV1
BEAVER VALLEY-2..........,., BV2
BELLEFONTE~-1 ......c000/00uans BE1
BEILEFONTE2 . o dvians s BE2
BIO BOCK POINT ...oooiniiins . RP1
BRAIDWOOD-1 ................. BR1
BRAIDWOOD-2 ... ... cvams00 BR2
BROWNS FERRY-1 .............. BF1

BROWNS FERRY-2 .............. BF2
BROWNS FERRY-3 .............. BF3
BRUNBWICKR=1 .. voiconions vuin BRI
BRUNSWICK-2 .................. BK2
BYRON-1................ ey N
EPRIREIIRAR <.« k15,0 e vt 5 s 1 w5t s AR
CALLOWAY Y . 5505 tns 0 oo iian CWw1
CALVERT CLIFFS-1 ............. CCl
CALVERT CLIFFS-2 ............, cC2
RATAWRA-L ».vviivisxosimiii (37 %1
CATAWBAD ..o oo Cl3
CLINTON-1 ... . CLI

COMANCHE PEAK-1 ... ... ... . CP1

COMANCHE PEAK-2 ..... TR CP2
CONNECTICUT YANKEE ........ HN1
e AT R TSmO, o T CKl1
CAIIRAE o o sy vt hob AN A TR CK2
CRMAPBR o1, 2 3 vins i st vi il CO1
CRYSTALRIVER-3.............. CR3
DAVISBESSE-1.......ci0r00ii00. DBl
DIABLO CANYON-1 ............. DC1
DIABLO CANYON-2 ............. DC2
DRESDENSD ... ..oinivivsavivas DN2
IR TN 1, 1770, . o A S DN3
DUANE ARNOLD ............... DA1
PARERN =] . v A s e v v o FAl
TR s PR RS P S FA2
ot et N EARY s FE2
FORT CALHOUN-1............,, FC1
FORT ST.VRAIN-1 ............., Fvi
RRANIRNE % 2 as et Ml i o fokee 79 GI1

GRAND GULF-1 ..... ... GG
SATEM=Y HTI
BATOM=2 .0\ ochnivdins HT2
HOPEB CREBK-1 .. .voivic i HC1
INDIAN POINT-2 .. ........ P2
INDIAN POINT-3 .......... IP3

JAMES A FITZPATRICK ... FZ1

KEWALNBE ... cc.o0iiiis Kwi
LA CROSSE (GENOA-2) ... LC1

LASALLE COUNTY-1 ..... LS1

LASALLE COUNTY-2 ..... 182

LIMERICK-1 v O
LIMERICK-2 ... .. ioniovy LM2
MAINE YANKEE . .....::.. MY1
MCGILIREB-Y o ii 004 55 MC1
MCGUIRE-2.......... .. MC2
MILLSTONE-1.. .. 0.y MS1
MILLSTONE-2............. MS2
MILLSTONE-3............. M8}
MONTICELLD ....i0i003s MO1
NINE MILE POINT-1 .. .. .. NMI1
NINE MILE POINT-2 ... ... NM2
NORTH ANNA-1 .......... NA1
NORTH ANNA-2 .......... NA2
OCONEE-1 ......cco0i0000s 0OC1
OCONBE-=2 ... isvcrveviini oc2
QOONRE-3 ... ismivasess OC3
OYSTERCREEK .......... 0Y1
PALISADES .......... 00 PA1
PALO VERDE-1 ,.......... PV1
PALOVERDEB-2 ........... PV2
PALO VERDE-3 ........... PV3
PEACH BOTTOM-2 ....... PE2
PEACH BOTTOM-3 ... ... PE3
ERREY 8. ivsvii vt o PY1
FBRRY =8 i esivnsiun. s FY3
PIRORIML 5 i .55 virin s PG1
POINT BEACH-1 .......... PB1

POINT BEACH-2 .......... PB2
PRAIRIE ISLAND-1 ....... PI

PRAIRIE ISLAND-2 ....... P12

QUADRCITIES-L .. civiiin e QCl
QUADCITIES-2 .............. QC2
RANCHO SECO-1........... . RS1
RIVER BEND-1 ... ovoevnns RB1
ROBINSON-2 .. iivivivinnisn RO2
SALEM-1 .....................8Al
BALBM=2 ., .\ i sisnsiinanys SA2
SAN ONOFRE-I .......... v oo SO
SAN ONOFRE-2 ..............802

SAN ONOFRE-3 ..............

SEABROOKSY . 0 iinussnn sl

SEQUOYAH-1 . ... ..
SEQUOYAH-2 . :
SHEARON H"\RRIS 1.
SHOREHAM . s
SOUTH TEXAS PROJFCF- s

SOUTH TEXAS PROJECT-2...§

2 A o e e O SL1
ST LUCIB=2 . ..ivi o eniscnnns SL.2
SURRY <1 o te i s suU1
BURR Y- 50 i tas s ro it Su2
SUSQUEHANNA-1............ SOl
SUSQUEHANNA-2 . ......... . 8Q2
THREE MILE ISLAND-1 ... ... TMI
THREE MILE ISLAND-2 .. .. .. T™2
TIROIAM < o200 i cscvinasoreamny TR1
TURKEY POINT-3............ TP3
TURKEY POINT4 . ........... P4
Vi BRIMMER .. vio:civasnis VS1
VERMONT YANKEE ......... VY1
VOOTLEST o cxovnnyanopam s VOI1
NOGTLE™E © 3 evinnisssetnss vVO2
WATERFORD-3 .............. WF3
WATTS BAR-1................ WB1
WATTS BAR-2 craes W3
i) o B S WP2
WOLFCREEK ................ w(l
YANKEE-ROWE .............. YR1
RECINAT 1, < o s A5 s ZN1
ZION=2 .oiciiiinninnarneinnsns ZN2



APPENDIX 1
COMPUTER POINT SELECTION

The main theme of the computer point selection process is to identify the minimum set of com-
puter points, available on the fewest (preferably one) number of feeders from a site, which fully
describe each of the parameters on the ERDS Parameuer List.

When multiple computer points exist to describe a certain parameter, there is usually one point
or a small subset of points which meet the following desirability criteria:

For fluids systems (e.g., HPCI, Building Ventilation, Main Feedwater, etc.) the points rep-
resenting the farthest location downstream in the system are most desirable. Examples:

= If the ventilation system exhausts from all buildings in the power block converge and
ascend up a single plant vent stack, then only the effluent process radiation monitors
on the plant stack need be described under “gaseous effluent” versus describing the
individual effluent monitors which may exist for each of the exhaust lines which
converge.

- If an injection or feedwater system has a set of points available which include flows
measured at the pump discharges, at a combined header and at the point in the system
Just prior to injection into the loops or steam generators, then the points which should
be selected as potential ERDS feeds are the furthest downstream points (flow meas-
ured just prior to injection into loops or steam generators).

Computer points which have undergone the maximum amount of range checking and other
data point validation schemes should be selected. We are aware that many utilities are in
the process of upgrading computer system validation techniques and that what exists now
may be replaced at some future date.

Computer points representing the widest expected range of the parameter should be se-
lected. For example: If there is a choice of computer points for “Containment Pressure”
with one representing the range -5 to + 5 PSIG and another representing the range -5 to
+100 PSIG, the wide-range -5 to + 100 PSIG computer point should be selected; even
though its accuracy may not be as great near the normally expected pressure of -1 to + 1
PSIG.

The point composed of the maximum number of inputs should be used. The desirable point
may be composed (processed) within the feeder computer or may be composed by a sepa-
rate microprocessor outside the feeder as in the case of PWR Reactor Vessel Level Indica-
tion (RVLIS), Subcooling Margin Monitors (SMM) and meteorological tower systems. The
philosophy of selecting the most composed points should not be applied in the case of pa-
rameters associated with PWR coolant loops (e.g., T-hot, T-cold, S/G Pressure, $/G Level,
Main Feedwater Flow, etc.) to the extent of selecting points such as “Average T-hot”, be-
cause loop-specific parameters are preferable for use in coolant-lown-specific accidents
such as Steam Generator Tube Breaks. Composed points such as “Average T-hot Loop 17,
“Average T-hot Loop 2, etc., should be selected.
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APPENDIX J
ERDS QUESTIONS AND ANSWERS

Will the implementation of the ERDS affect the NRC response role or the way that
role is fulfilled?

No. The NRC response role was defined and approved by the Commission and would not
change due to the ERDS. Current response activities, including discussions with the licen-
see, will be done more quickly and efficiently due to ERDS implementation but would not
materially change.

What is the current program schedule?

The NRC ERDS is scheduled to be delivered to the Operations Center in April, 1990, As of
that date it is anticipated that ERDS will have been implemented at five reactor units.
There are currently over forty reactor units committed to ERDS implementation. Implem-
entation at all units is scheduled to be completed by the end of 1992.

Will the implementation of the ERDS require significant equipment modification or
addition by licensees?

The only equipment requirements are for the hardware that is needed to provide a data
stream for each unit from the current licensee equipment that processes the requested data
on site. For those licensees where no new hardware is required, the costs per reactor unit
are estimated in the range of $20K to $50K. This estimate includes labor costs associated
with software development, design change notice documentation, testing, and procedure
development. Approximately 5 to 10 percent of the licensee’s systems are running at close
to 100 percent processing capacity in the post trip or incident environment, and approxi-
mately 10 to 15 percent of the licensee systems are hardware limited (e.g., no available out-
put port for an ERDS connection). At the upper end of the cost spectrum, the ERDS feasi-
bility study revealed that two plant sites would require additional computer equipment to
provide the necessary ERDS feed. The hardware costs were estimated at $150K plus licen-
see staff time required to set up a custom system development effort with the appropriate
contractor,

Will the ERDS be considered safety grade or require redundant equipment?

No. The ERDS feed will be as reliable as the current licensee equipment providing data to
the licensee’s own TSC and EOF. The addition of new plant instrumentation or computer
data points to provide ERDS data will not be required.

Will the current data list be expanded?

No. The issue has been well studied since the Nuclear Data Link was originally proposed
after TMI. The development of the data list followed our determination of our role in an
emergency and provides the information we need to perform that role. The data list is in-
tended to be generic in nature. There is a limited amount of space in each unit’s data base to
accommodate plant specific data points which are not on the data iist, but would be useful
in assessing plant conditions. Experience from the implementation program to date has
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10.

11.

indicated that there are parameters that licensees would like to send as a part of the ERDS
data stream. Licensee recommendations for additional data points will be considered for
addition to individual unit data bases. Needed data not transmitted over ERDS will still be
passed over the ENS,

Must the ERDS be used to transmit drill data?

That is not a design requirem=nt. For those system configurations which only allow the
transmission of real data, no modification will be expected. However, if the licensee system
is used for drills and can provide the transmission of the drill data, we would like to use the
capability for our drill participation.

Will the ERDS be an LCO of Tech Spec item?
No.

How soon does the NRC expect the system to be initiated after an Alert declaration?

The ERDS should be initiated when the licensee notifies the NRC of the declaration of an
Alert or higher emergency classification.

Will the transmission of data point values for times prior to the time of the ERDS
activation be required?

No. Only the data values from the time of the link initiation will be required over the ERDS.
Information on initiating conditions and plant status will be provided over the verbal com-
munication line as necessary.

Once the ERDS is implemented, will continuous manning of the ENS (Red Phone) still
be required?

Yes. The ERDS will not eliminate the need for verbal transmission of information such as
licensee actions, recommended protective actions, and supplemental event specific data
not provided by ERDS. Emphasis will be given to producing no new impact on Control
Room personnel due to the transmission of data over the ERDS.

Will the ERDS data be provided to State authorities?

Although the NRC is not soliciting or recommending State participation in the ERDS pro-
gram, one provision of the system design is user ports for States within the 10 mile plume
exposure EPZ. This provision was made to reduce the likelihood of different data being
provided to the NRC and a State because of differing data sets where the State has decided
to collect data. This provision is not expected to affect States that already have a data col-
lection system. If a State expresses a desire to participate in the ERDS program, the NRC
will provide ERDS data to that State under a specific Memorandum of Understanding.
The purpose of this Memorandum of Understanding would be to specify communication
protocols for clarification of ERDS data and data security requirements. The NRC would
provide those States with contractor developed software and make one output port avail-
able to the State from the NRC Operations Center. The States would have to obtain com-
patible PC hardware and licensed software used in the ERDS system to receive data. The
specifications for a State ERDS workstation is attached at the end of the Questions and
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12,

13.

14,

Answers for your information. These provisions will ensure that all parties involved are
using the same data base for their analysis. Any request made by a state to set up the capa-
bility to receive ERDS data will be discussed with the utility.

Will the NRC require a periodic test of the ERDS, and if so how frequently?

The NRC does expect that periodic testing will be required to ensure system operability.
Currently we expect that testing will be done quarterly. Should system reliability permit, the
frequency of testing may be reduced. Testing of a State link portion of the system will be
done with the NRC. Therefore, no licensee participation will be required for this test.

Will participation in the ERDS orogram remain voluntary?

The NRC has initiated rulemaking to require the implementation of ERDS at all nuclear
power plants. It is anticipated that the provisions of the proposed rule would be the same as
those of the voluntary implementation program currently in effect.

What will be the boundary of system maintenance responsibility?

The NRC will be responsible for maintenance of all parts of the ERDS system installed
starting at the input port of the first ERDS-specific piece of hardware (e.g., modem for
single feeder plants and multiplexer for multi-feeder plants.)
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WORKSTATION DESCRIPTION FOR THE
STATE’S INTERFACE TO THE NRC’'S
EMERGENCY RESPONSE DATA SYSTEM

Hardware
1. Compaq 386/25 with:

40 MByte Hard Disk (Minimum)
640K Memory (Minimum)
5 1/4 inch and/or 3 1/2 inch floppy drive

EGA/VGA Card (640 x 480 Resolution)
Serial Communications Port

Parallel Printer Port

2. EGA Monitor (640 X 480 Resolution)
3. Mouse or Trackball with Card and Windows Driver
4.  Desk Top Printer
5. Codex 2240 Modem
Softy . ve

6. Microsoft Windows 286
7. Winterm 8820
8. DOS33

NOTE: Items 2, 3,5, 6, 7, and 8 are required components. A functional equivalent for item 11is
acceptable as long as the required items are supported. Item 4 is optional.
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The U.S. Nuclear Regulatory Commission has begun implementation of the Emergency Response
Data System (ERDS) to upgrade its ability to acquire data from nuclear power piants in th
event of an emergency at the plant. ERDS provides a direct real-time transfer of data
from Ticensee plant computers to the NRC Operations Center. The system has been designed
to be activated by the licensee during an emergency which has been classified at an

ALERT or higher level. The NRC portion of ERDS will receive the data stream, sort and
file the data. The users will include the NRC Operations Center, the NRC Regional Office
of the affected plant, and if requested, the States which are within the ten mile EPZ

of the site. The currently installed Emergency Notification System will be used to
supplement ERDS data.

This report provides the minimum guidance for implementation of ERDS at licensee sites.
It is intended to be used for planning implementation under the current voluntary program
as well for providing the minimum standards for implementing the proposed ERDS rule.
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Executive SUMMARY

The NRC has issued Generic Letter 89-15, which requests voluntary
cooperation from each nuclear power reactor licensee in implementing an Emergency
Response Data System (ERDS) program on each of its operational nuclear power
units. The ERDS program will supplement the currently installed voice-only
Emergency Notification System (ENS) by providing the NRC Operations Center with
a timely and accurate limited set of parameters from the installed on-site
computer systems in the event of a site emergency.

The NRC recognizes the importance of the ERDS in enhancing its ability to
fulfill its role in the event of an emergency and has piaced a high priority on
the implementation of the ERDS program by all operational nuclear power units.
A proposed rule that would amend 10 CFR Part 50 to ensure compliance with the
ERDS program has been developed. The rule would ensure participation in the
ERDS program and would set a definite schedule for its implementation.

This report is a regulatory analysis of the ERDS Rule. Two alternatives
were examined:

Take no action at this time and rely on the Generic Letter to promote
licensee voluntary participation in the ERDS program;

Adopt the proposed rule.

The first alternative relies on voluntary participation. Based on industry
responses to date, the NRC is unable to confidently predict that more than 50/
of the licensed nuclear power plants will participate. Additionally, there 1s
no firm schedule of implementation nor are there provisions for NRC
verifications. The absence of a regulatory basis for the ERDS is less than
ideal.
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The rule would ensure that the ERDS program is implemented in a !
fashion on all* operational nuclear reactor units with minimum impact
industry. Since mary of the elements of the rule are currently implemented t,
the nuclear power industry and none of the elements require advancements of tne
state of the art in a technical or personnel oriented discipline, there ave no
barriers to its timely implementation. Additionally, codifying the EKDS
requirements would result in a net positive benefit to both the licensees and
the NRC during an emergency.

The principal benefit that will accrue from the rule is5 the increased
assurance that the NRC will have the means for timely acquisition, review, and
evaluation of critical parameters at any operating reactor in distress. Thi
in turn, would improve the NRC's understanding of an event and allow it to more
effectively perform its role, including monitoring the licensee to ensure that
appropriate recommendations are made for offsite protective actions, supporting
the licensee with technical analysis and logistic support, supporting offsite
authorities, keeping other Federal agencies and entities informed of the status
of the event, and keeping the media informed of NRC's knowledge of the status
of the event. Thus the adoption of the rule would result in an unquantifiable
but significant increase in the level of protection provided to the health and
safety of the public. Those licensees who have not volunteered to participate
in the ERDS program will benefit in that during an emergency licensee resource
now required to collect and transmit data and information via the existing
Emergency Notification System (ENS) would be available to be directed to manag:ng
the emergency.

Based on the findings of this report, the staff recommended adoption of
the rule.

*Throughout the regulatory analysis the staff indicates that adoption
the rule will result in ERDS programs being in-place at all nuclear pownr
reactors. Technically, the ERDS rulemaking will impact all nuclear pows:
reactor facilities except Big Rock Point and those that are permanent!;
or indefinitely closed.

iv




1.  STATEMENT OF THE PROBLEM

The United States Nuclear Regulatory Commission (NRC) has defined its
primary role during an emergency at a licensed nuclear power facility as that
of monitoring the licensee to ensure that appropriate recommendations are made
with respect to offsite corrective action (Ref. 1). Currently, the licensee’s
required response to the NRC during an emergency is the activation of an open
communication channel, usually the Emergency Notification System (ENS). Although
the system is deemed acceptable by the NRC during emergency exercises, some
problems have come to light. At times the voice-only reporting has reguired
excessive time for routine transmission of data and for verification or
correction of possibly questionable data. Errors have been attributed to
transcribing and interpreting voice-transmitted data, and the frequency of update
intervals at times has been irregular. To overcome these problems and supplement
the FNS, the NRC initiated the implementation of an Emergency Response Data
System (ERDS) with a group of utilities receptive to the concept. This initial
program was discussed at several Commission meetings and resulted in the issuance
of Generic Letter 89-15, dated August 21, 1989, (Ref. 2) requesting voluntary
cooperation from the licensees in implementing the ERDS. Tests of the ERDS
concept indicate that tne ERDS will be highly valuable during an accident, since
it will provide the NRC with more timely and accurate data on the condition of
the reactor plant. The information maue available through the ERDS will allow
the NRC to improve its interaction with all parties concerned to minimize the
adverse consequences of the accident. Therefore, to ensure 100% industry
participation, the NRC is considering a rulemaking that would require all nuclear
power reactor licensees to install an ERDS for each unit. The following sections
synopsize the rationale behind the need for an ERDS rule; they also review
certain attributes of the proposed rale that must be considered.

1.1 Need for Emergency Response Data System Rule

As a result of the March 28, 1979 accident at Three Mile Island Unit 2,
the NRC and others realized that the NRC needed to improve its 2bility to acquire
reliable data on plant conditions during an emergency. This led to the



conceptual design of the Nuclear Data Link (NDL) by Sandia National Laboratory.
The NDL was designed to be an on-site fully automated data acquisition system
based on an extensive set of plant sensors in constant communication with the
NRC Operations Center. The NDOL would have allowed the NRC to determine the
status of any licensed power plant at any time. However, in 1984 the United
States Congress rejected the NRC's budget request for implementing the NOL
concept. The NRC continued to examine the data collection issue during 1985 and
1986, conducting site surveys of existing hardware and software that could
support off-site data transmission (Ref. 3). Congress also remained interested
in the concept of obtaining data from the power plants for use during an
emernency and drafted proposed legislation: HR 5192 in 1986 and HR 1570 in 1987.
In general, these bills prescribed features for a data collection system that
differed from the NRC's concepts. After congressional response and tostimony
by the NRC and others, these bills were tabled. In March of 1987, a report
entitled "Emergency Response Data System Requirements Analysis Report" (Ref. 4)
was prepared under contract to the NRC by Phoenix Associates and COMEX
Corporation. This report fo'ms the basis of the current ERDS concept, which uses
available on-site data acquisition systems to transmit critical data when
activated by the licensee during an emergency.

The NRC recognizes the value of more reliable data transmission in the
gvent of an emegency and has placed a high priority on the implementation of
the ERDS at all nuclear power units. In January of 1988, the NRC awarded a
contract for the procurement of ERDS hardware and software, as well as for data
transmission units to be installed at each nuclear power plant unit to tie into
the NRC's Operations Center. ERDS hardware integration and software development
are in progress with delivery of an operational system at the NRC Operations
Center expected in early 1990, The current ERDS, however, relies on voluntary
cooperation by the licensees for the implementation of their on-site portions.
Generic Letter 89-15 urges voluntary participation in the ERDS program by all
licensees. A voluntary program, however, would not ensure 100% participation.
The proposed rule would require all nuclear power reactor licensees Lo establish
and maintain an ERDS. The rule, when adopted, would thus provide a regulatory
basis for the ERDS and ensure participation by all licensees.



1.2 Scope of Consideration

The proposed ERDS rule would require each licensee to establish and
maintain an ERDS program designed to supplement the currently installed voice-
only ENS for transmission of selected critical parameters to the NRC Operations
Center upon declaration of an emergency condition. This proposed rule would
require 100% participation of all nuclear plants, and would provide increased
assurance that the NRC will have access to critical information during a reactor
accident, regardless of which unit might be affected. The main features of the
Ticensee’s ERDS program would include:

The hardware 1ink, which will connect the on-site data acquisition
system with the data transmission unit supplied by the NRC;

The software link, which will extract and format the requisite data
to be transmitted to the NRC Operations Center;

These two elements of the licensee's ERDS program are not separate,
stand-alone elements. Rather, they are mutually reinforcing segments of the
overall program. Together they will provide the increased assurance that the
NRC will have accurate real-time data with which to adequately perform its role
during an alert or higher emergency.

2. OBJECTIVES OF THE RULE

The primary objective of this rulemaking is to provide increased assurance
that a reliable, effective communication system that will allow the NRC to
monitor available critical parameters during an emergency is in place at all
operating power reactors. With more timely and more accurate information, the
NRC will be better able to fulfill its emergency response mission. Tests of the
ERDS ©. .c2pt ha ¢ demonstrated great value in using electronic data transmission.
In tests performed to date, NRC response teams functioned more efficiently and
their assessments were more timely. They noted major improvements in the ability
to focus on significant factors and to predict the course of events (Ref. 1).
Jther aspects of NRC's role during an emergency at a licensed nuclear power
reactor that will be enhanced by the ERDS include supporting the licensee with
technical analysis and logistic support, supporting offsite authorities, keeping




other Federal agencies and entities informed, and keeping the media informed.

A secondary objective of the ERDS rulemaking is to enhance the licensee’s
efficiency and Effectiveness during emergency operations by redirecting the
information reporting responsibilities of plant operating personnel. Currently,
operating personnel in many cases must manually collect reactor parametric data
and transmit it via voice communication to the NRC Operations Center. Using the
ERDS to perform these functions automatically would allow the time spent
collecting and transmitting this data to be used more effectively to focus on
more substantive information on the management and operational aspects of the
emergency.

Another objective of this rulemaking is Lo expedite the implementation of
the ERDS program throughout the nuclear power industry. Licensees will be asked
to supply an output port for NRC's use. Licensees will also provide the software
necessary to assemble data to be transmitted. Data may be presented in either
American Standard Code for Information Interchange (ASCII) or Extended
Binary-Coded Decimal Interchange Code (EBCDIC). The parameters to be reported
will not be excessive (approximately 65 to 100 points), and licensees will not
be required to monitor more points than those currently residing on the plant
computers. Botn the rule and Generic Letter 89-15 indicate that the NRC will
try to accommodate each licensee's system in order to minimize the burden to the
Jicensees. Specifically, the objectives of the rule are to:

Provide a reliable, effective communication system that will allow
the NRC to monitor selected critical parameters during an emergency
at an operating power reactor;

Ensure the timely implementation of the ERDS at all licensed nuclear
power reactors; and

Codify the minimum requirements for the ERDS licensee program,



3. ALTERNATIVES TO THE RULE

Two possible alternatives were examined as part of this requl (ory
analysis:

Take no action at this time and rely on the Generic Letter to promote
licensees' voluntary participation in the ERDS program;

Adopt the proposed rule.

Although only two alternatives are considered in this regulatory analysis,
a number of other methods of transmitting data from a nuclear power reactor were
briefly reviewed. These options included the use of trained radio communications
operators on the current Emergency Notification System (ENS), telefax, and
manually entered data on a dedicated on-site computer that would communicate with
the NRC's Operations Center. These methods were disregarded since they did not
meet the requirements for reliability and timeliness. Discussions of the options
considered are provided in this section.

3.1 Option 1 - No Action by the NRC

The first option dictates no action at this time, relying on voluntary
participation in the ERDS program by all utilities. Based on indust:_  responses
to date, the NRC is unable to confidently predict that more than 50 percent of
the licensed nuclear power plants will participate. In addition, there would
be no deadline for compliance. In short, the absence of a regulatory basis for
the ERDS program may result in an incomplete system that would cover only a
fraction of the reactor population. This approach does not ensure that the NRC
will have the information it needs to respond in an effective manner to an actual
reactor emergency.

3.2 Option 2 - Adopt the Rule

The second option is to adopt the proposed rule, the major requirements
of which are summarized in this section. As previously stated, the NRC s
considering a general rule to amend 10 CFR Part 50. It would require al!
licensees of nuclear power reactors to establish and maintain a hardware 1ink.
a software link, and a configuration control program for the ERDS. The proposed
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rule would also address such related items as when the ERDS should be activated
and periodic testing requirements,

Since many nuclear power licensees already have most of the necessary
hardware and software, any changes necessary to meet the requirements of the
proposed rule are not expected to be substantive. Timely and complete
implementation of the ERDS program would allow the NRC to more efficiently
fulfill its responsibilities in the event of an emergency at a nuclear power
reactor. The remainder of this section briefly summarizes the requirements of
a licensee ERDS program that would be established by the proposed rule. With
few exceptions, all nuclear power reactor licensees would be subject to the
requirements of the final regulation if promulgated.

3.2.1 Responsibility

The licensees would be responsible for implementing an ERDS program and
ensuring that the elements of the proposed rule are followed. The NRC would
verify compliance with the rule and incorporate the ERDS in its emergency

response planning.

3.2.2 General Requirements For a Licensee ERDS Program

Each licensee would implement an ERDS program at each nuclear power unit
and would provide the personnel to implement the ERDS. Each Ticensee would also
provide the software necessary to format the parameters for NRC use and an output
port on an appropriate machine for NRC's use. Licensee personnel would be
available for periodic testing of the ERDS and would be responsible for notifying
the NRC of any changes made in the licensee’s hardware, software, or monitoring
program.

3.2.3 ERDS Parameters

The ERDS would transmit accurate real-time data on plant conditions in four
areas:

The reactor core and coolant system conditions (to assess the extent
or likelihood of core damage);

The conditions inside the containment building (to assess the
likelihood of its failure);
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The radiocactivity release rates (to assess the immediacy and degree
of public danger);

The data from the plant’s meteorological tower (to assess the
distribution of potential releases or actual impact on the public).

The data related to these conditions would be provided by the licensee's
computer system to an NRC-supplied data transmission unit that will transmit the
data to the NRC Operations Center. The licensee would activate the on-site ERDS
and, at the same time, notify the NRC via the ENS of an emergency.

Table 3.1 depicts the required parameters data to be transmitted for a
pressurized water reactor and Table 3.2 depicts those for a boiling water
reactor. Should a licensee's present computer system not monitor some of the
specified parameters, data for those parameters would not need to be part of the
ERDS program. In such cases, the data values of those parameters, if available,
would be transmitted over the ENS. However, if the licensee adds to its computer
system the capability of monitoring such parameters, the NRC would expect to
receive the data through the ERDS.



TABLE 3.1 PRESSURIZED WATER REACTOR PARAMETER LIST

Primary Coolant System

Secondary Coolant System

Safety Injection

Containment

Radiation Monitoring System

Meteorological

Pressure

Temperatures -- Hot leg

Temperatures -- Cold Leg

Temperatures -- Core Exit Thermocouples
Subcooling Margin

Pressurizer Level

Reactor Cooling System (RCS)
Charging/Makeup Flow

Reactor Vessel Level (when available)
Reactor Coolant Flow

Reactor Power

Steam Generator Levels

Steam Generator Pressures

Main Feedwater Flows
Auxiliary/Emergency Feedwater Flows

High-Pressure Safety Injection (HPSI) Flows
Low-Pressure Safety Injection (LPSI) Flows
Safety Injection Flows (Westinghouse)
Borated Water Storage Tank Level

Containment Pressure
Containment Temperatures
Hydrogen Concentration
Containment Sump Levels

Reactor Coolant Radioactivity
Containment Radiation Level

Condenser Air Removal Radiation Level
Effluent Radiation Monitors

Process Radiation Monitor Levels

Wind Speed
Wind Direction
Atmospheric Stability




Table 3.2, BOILING WATER REACTOR PARAMETER LIST

Primary Coolant System Reactor Pressure
Reactor Vessel Level
Feedwater Flow
Reactor Power

Safety Injection Reactor Core Isolation Cooling (RCIC) Flow
High-Pressure Coolant Injection
(HPCI)/High-Pressure Core Spray
(HPCS) Flow
Core Spray Flow
Low-Pressure Coolant Injection (LPCI) Flow
Condensate Storage Tank Level

Containment Drywell Pressure
Drywell Temperatures
Hydrogen and Oxygen Concentration
Drywell Sump Levels
Suppression Pool Temperature
Suppression Pool Level

Radiation Monitoring System Reactor Coolant Radioactivity Level
Primary Containment Radiation Level
Condenser Off-Gas Radiation Level
Effluent Radiation Monitor
Process Radiation Levels

Meteorological Wind Speed
Wind Direction
Atmospheric Stability

3.2.4 Hardware Link

fach licensee would provide the hardware necessary to interface with the
NRC-supplied communications link. In most cases, this can be accomplished with
already-installed equipment. The NRC would supply one (for a single unit site)
or more (for a multiple unit site) transmitting device(s) which would be
configured to accept the ready-to-send/clear-to-send (RTS/CTS) control signal
of RS-232C interface standard "handshaking protocol" (i.e., initiating
transmitted signal is linked and acknowiedged by the receiving end). In the case
of sites having the requisite ERDS parameters located on multiple computers for
a single reactor unit, the NRC would furnish a multiplexer to serve the multi-



feeder reactor unit. Software would be supplied by the licensee to work wi'h
the multiplexer.

.

3.2.5 Software Link

Fach licensee would provide the necessary software to select the required
parameter data for transmission. The ERDS will accept data in either the
American Standard Code for Information Interchange (ASCII) or Extended
Binary-Coded Decimal Interchange Code (EBCDIC). A1l link-control messages would
be sent in ASCII. The data stream structure would comprise three sections: a
fixed-length header, a set of self-identifying parametric values, and a
fived-length trailer. Each data point packet would contain 3 fields: an
identifier, the value, and a quality tag.

3.2.6 Configuration Control Requirements
Each licensee would implement an ERDS configuration control program by
which the NRC will be informed of any changes to the ERDS on-site hardware or

software.

3.2.7 Periodic Testing

Nuclear power plant licensees would be required to conduct a test of the
ERDS program periodically. Initial testing would be done on an quarterly basis.
Should experience indicate a high degree of reliability with the system
operation, the frequency of testing may be reduced. The testing would consist
of transmitting to the NRC the equivalent of approximately 20 minutes of data
using the established ERDS "handshake protocol." In addition to the quarterly
schedule, testing would be required after major system modifications by the
Ticensee.

4. Consequences
This section addresses the cost and the benefits associated with the
identified options. Two alternatives were identified: (1) maintain the ERDS on

a voluntary basis and (2) issue a rule. The determination of the consequences
associated with the proposed rule was based on NRC technical reports and

10



communications and discussions with commercial companies. Conservative
engineering judgment was used where data could not be expeditiously obtained.

Adoption of the proposed rule would ensure 100% participation in the ERDS
program. This increased participation would provide a better information base
to the NRC. This, in turn, would help to ensure that NRC expertise would be
available to assist in minimizing consequences to the public in case of an

accident, thereby effectively increasing the protection to the public health and
safety. These benefits could be substantial, whereas costs to utilities are
minimal on an annual, per vreactor basis, as discussed below. Moreover,
supstantial cost savings in averted adverse consequences are probable.

The incremental costs associated with adopting the proposed rule are low
primarily because the development cost of the ERDS as well as costs of procuring
the necessary communication terminals ot the nuclear plant site and the ERDS
computer system at the NRC Operations Certer have already been incurred by the
NRC. These already-borne costs are not considered to be incremental costs
attributable to the proposed rule.

Implementation of the proposed rule would require all licensees to
participate in the ERDS program. For most of those licensees who have
voluntarily complied, it would cause minimal impact. There would be an impact
for those who have not chosen to comply voluntarily. However, this codification
of the ERDS requirements and its application to the entire reactor population
would help to ensure an effective and reliable basis for the NRC to monitor and
act in emergencies.

For the sake of thoroughness and completeness, the typical topics addressed
in the preparation of a regulatory impact analysis are addressed in the following
sections.

4.1 No Action by the NRC - Maintain the Voluntary ERDS Program

The current ERDS program assumes that the licensees will implement the
on-site aspects of the program on a voluntary basis. As such, this option
presents essentially a continuation of the status quo, which is comparable to
no action. Incremental costs and benefits are not normally defined for a
no-action decision. On the other hand, in the interest of comparing similar
situations, it can be assumed that the costs and benefits associated with
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voluntary participation would be proportional to those assigned to the rule using
the industry participation rate. To some extent, marginally higher, NRC costs
could result from voluntary participation because the variety of hardware and
software used by the licensees could be more burdensome on the Commission and
because of the complications posed by the open-ended schedule attendant to this
option., The main weakness of this option is that there is no assurance that all
of the reactor units will participate. Thus the public in the vicinity of those
units that are not part of the ERDS would be at some higher incremental risk
since NRC's oversight role in the case of an emergency at these plants is not
Tikely to be as effective as it would be for plants with ERDS.

4.2 Proposed Rule

The benefits derived from implementing the proposed ERDS rule directly
address problems that arise from the no-action option and other briefly
considered alternatives. Complete voluntary implementation could be complicated
by variable interfaces at some licensees’ facilities and lack of an enforceable
timetable; the proposed rule would require standard interfaces at all licensees
by a specific date. Other data collection systems considered required much new
hardware and software and additional manpower from both licensees and the
Commission; the proposed rule would use already-installed hardware, relatively
minor software revisions, and minimal additional manpower. In short,
implementation of the proposed ERDS rule would provide the greatest benefit for
the least cost. The following sections present greater detail regarding specific
benefits.

4.2.1 Benefits
The key objective of the proposed ERDS rule is to achieve a high degree

of assurance that accurate near real-time data are made available to the NRC to
use during emergency response. The NRC's primary role in an emergency was
defined in the 1987 revision to NUREG-0728' as monitoring the licensee to
ensure that appropriate recommendations are being made with respect to off-site
protective actions. In addition, the NRC's role includes supporting the licensee
with technical analysis and logistic support, supporting offsite au.horities,
keeping other Federal agencies and entities informed of the status of the
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incident, and keeping the media informed of the NRC's knowledge of the status
of the incident. Currently, these NRC functions rely on data transmitted
verbally througﬁ the Emergency Notification System (ENS). Testing of the ERDS
has demonstrated improvements in reliability of the data transmitted. In
addition, the time to acquire and transmit the data is faster, as is the time
required for verification and validation of the data.

The implementation of the ERDS as a supplement to the ENS not only would
improve the accuracy and timeliness of data transmission but also would enable
the Ticensee to better use its time and resources to effectively and efficiently
deal with the emergency. The combination of better and more timely assessments
of Ticensee actions by the NRC, and the focusing of licensee resources to better
deal with the emergency at hand together will reduce the overall risk to the
public health and safety from an emergency.

While estimating the reduction in off-site radiation exposure to the
general public attributable to the implementation of an ERDS is beyond the scope
of this analysis, it is clear from the testing to date that implementation of
the proposed ERDS rule would better provide the NRC with the information needed
to fulfill its major role of monitoring an emergency to ensure that the licensee
has recommended the appropriate corrective actions.

4.2.2 Occupational Radiation Exposure

The requirements of the proposed rule would have no effect on routine
occupational radiation exposure. Therefore, no incremental impacts in this
category, either positive or negative, are associated with this action.

4.2.3 Industry Costs and Savings

The major costs of implementing the ERDS program have been borne by the
NRC in that the NRC has already established the ERDS computer system at the NRC
Operations Center and has procured the necessary on-site communication hardware.
Additionally, costs have already been incurred by the licensees voluntarily
participating in the ERDS program.
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Estimates of the cost for implementing and maintaining an ERDS program

in accordance with the proposed rule were based on the following assumptions and

bhases:

The ERDS program has a 30-year duration for each unit;

A 5% discount rate was used in the present-value base
calculations;

A 10% discount rate was used in the present-value sensitivity
calculations;

There would be no cost impact to the NRC as a result of providing
the on-site communications links since the on-site communication
links have already been procured by the NRC and are not
incremental costs;

A1l costs are expressed in 1990 constant dollars;

The ERDS actions are implemented at all plants in 1992.

Because of the diversity in the details of implementing the ERDS

program at each reactor unit, a base set of characteristics for a typical ERDS
program for a generic unit was established. This base set of characteristics

included the following attributes:

The average cost of ERDS-related hardware needed to link the
on-site data acquisition units with the NRC-supplied
communications link is $25,000;

The average level of effort needed to establish the ERDS program
and to develop the requisite software to provide the necessary
parameter data from the licensee’s computer system is 12 staff
weeks;

Every 5 years, $5,000 will be spent in upgrading the ERDS-related
hardware (because of equipment obsolescence or upgrades to the
plant data acquisition systam);

Every 5 years, 4 staff weeks will be expended to modify the
software to conform to the hardware upgrades;

Periodic testing will entail 1 staff day of effort 4 times per
year;

One staff week of effort will be expended each year 1n
maintaining the on-site ERDS configuration control program.
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1992 was selected as the reference year the proposed rule would !
implemented. A1)l historical cost data were escalated to 1990 constant dolla4
using appropriale escalation factors. A1)l future costs are presented in 1930
constant dollars and present-valued based on a 5% real discount rate. The
discount rate should be interpreted as the rate of return on invested funds over
and above the rate of inflation. Recurring costs such as those for hardware and
software upgrades were placed at the appropriate recurring intervals and the
costs brought back to the 1992 datum year using standard present-value
calculation methods. A cost impact analysis using a 10% discount rate was
performed to determine the sensitivity of the costs to the discount rate.

The following are the point estimates of the costs of the elements
required to implement and maintain an ERDS program at a nuclear power unit. The
point cost estimate is derived from the bases and assumptions previously
delineated and represent the most probable costs for each element. For any
individual reactor site, costs could vary significantly from those estimated
here. For example, at selected facilities the initial hardware setup could be
in excess of $100,000 because additional computer equipment will be needed to
provide the necessary ERDS feed. The estimates developed here, the sum of which
equals $153,000, apply to a single generic unit, are based on a 5% discount rate
to capture the costs over 30 years, and are rounded to the nearest 1,000 dollars.

Licensee Point Cost Estimates

ERDS-related hardware $ 25,000
Establish ERDS program 28,000
Periodic hardware upgrades 13,000
Periodic software upgrades 24,000
Periodic testing 28,000
Configuration control 35,000
Total (1990 dollars): $153,000

This cost of implementing and maintaining an ERDS program, on an
annualized basis, amounts to only about $10,000 per year per plant. Based on
a 10% real discount rate, the comparable estimates for a single generic reactor
are a total of $113,000 (30 year present worth), and an equivalent annual cost
of $12,000. These are trivial amounts compared to a typical nuclear plant’s
annual non-fuel operation and maintenance (0&M) budget, which typically ranges
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from $50 to $100 million dollars per year,

The total cost impact for 118 reactors is thus estimated at
approximately $18 million and $13.3 million for a 5% and 10% real discount rate,
respectively. These estimates capture the total industry cost over a 30 year
program duration. [t should be stressed that these estimates include resources
already incurred or committed to ERDS on the part of voluntary participants.
To the extent these costs exist independent of the decision on this rule, they
are not incremental costs. Recognizing that the ERDS requirements among
voluntary participants are comparable to the requirements of the rule, and
assuming 50% of the power reactor units voluntarily participate, the total
industry cost on an incremental cost basis could be viewed as 50% of that cited

above.

4.2.4 NRC Costs

NRC costs are incurred from several activities associated with the
implementation and maintenance of a formal licensing basis for the ERDS. During
implementation, it is assumed that the NRC will perform an initial review for
each reactor. The initial costs that would be incurred by the NRC can be
estimated as follows:
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NRC Implementation Costs

NRC Activity ' Cost per Plant Total Cost for 118
Plants Plants
Initial Review of $ 1,720 $203,000

Licensee's Submittal

Total $1,720 $203,000

The new rule would also require the NRC to perform certain annually
recurring activities (e.g., periodic testing). The estimate per unit is based
on three staff days per year to maintain ERDS configuration contrel and one staff
day four times a year for periodic system testing. The equivalent annual NRC
cost is estimated as follows:

NRC Recurring Costs

Annual NRC Equivalent Annual Total Annual Cost
Activity NRC Cost per Plant for 118 Plants
ERDS Configuration $1,030 $121,500
Control

Periodic Testing 1,370 161,700
Total $2,400 $283,200

Using a 5% discount rate and amortizing over 30 years, the 1992 present
worth of all recurring NRC costs per plant is $37,000 in 1990 dollars. For all
118 reactors, the 1992 present worth of recurring NRC costs is simply the product
of $37,000 per plant multiplied by 118 plants or $4.4 million. If a 10% discount
rate is used, the estimate for recurring costs for each unit becomes $23,000 in
1990 dollars.

17



The total cost to the NRC can now be estimated by the summation of the
one-time implementation costs and the present worth of recurring costs as
indicated in thé following table.

Total NRC Cost

NRC Activity Total NRC Total NRC Cost
Cost per for 118 Reactors
Reactor (1990 §%)
(1990 §%)

Implementation $ 1,720 $ 203,000

Recurring * 37,000 B 00

Total $ 38,720 $4,569,000

Note: * 30 year present worth

Therefore, the 1992 present worth of total initial and recurring NRC
costs to implement the proposed rule is estimated to be approximately $4.6
million in 1990 dollars.

Here too it can be argued that NRC’s total cost could be lower on an
incremental cost basis if one takes credit for the voluntary participants.
Under the voluntary program, the NRC is committed to periodic testing and
configuration cont >1 over the full life of the ERDS program completely
independent of the rule. Thus, assuming 50% of the reactors voluntarily
participate, the total NRC cost on an incremental cost basis could be slightly
less than 50% of the costs cited above.

18



5. DECISION RATIONALE

5.1 Regulatory Analysis

The ERDS program supplements the currently installed voice-only ENS by
providing the NRC Operations Center with a more timely and accurate set of values
of a 1imited number of parameters from the installed onsite computer systems in
the event of a site emergency. The NRC recognizes the importance of the ERDS
in enhancing its ability to fulfill its role in the event of an alert or higher
emergency and thereby enhancing the public health and safety. Since many of
the elements of the proposed rule are currently implemented by the nuclear power
industry and none of the elements require advancement of the state of the art
in a technical or personnel-oriented discipline, there are no barriers to its
timely implementation. Adoption of the proposed rule is estimated to cost
approximately $150,000 per reactor or about $18 million for the entire industry
based on a reactor population of 118. These estimates are based on a 30 year
program |ife and a 5% real discount rate, Based on the findings of this report,
the staff recommends adoption of the proposed rule as the best means to
accomplish the goals of providing the NRC with improved accurate real-time data
during reactor emergencies.

8.2 Environmental Impact: Categorical Exclusion

The NRC has determined that this proposed rule is the type of action
described in categorical exclusion 10 CFR 51.22(c)(3). Therefore neither an
environmental impact statement nor an environmental assessment has been prepared
for this preoposed rule.

6. Implementation

6.1 Schedules
6.1.1 Emergency Response Data System Rule Development

The proposed rule is scheduled to go to the Commission by the end of
July 1990, with anticipated publication in the Federal Register approximately
one month later. Tio final rule will become effective 30 days after the final
rul= is published in the Federal Register. This is expected to occur early 1n
mi.-1991. The schedule for licensee compliance and the anticipated date or
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complete implementation 1s contained in Section 6.1.2 below.

6.1.2  Emergency Response Data System Rule Implementation

The proposed rule will provide a public comment period of 75 days after
its publication in the Federal Register. The final rule will require that 2ach
licensee develop and submit an ERDS program plan for review by the NRC within
75 days after the rule has been published in the Federal Register, and implement
their program within 18 months after approval by the NRC. With this schedule,
the ERDS program should be fully implemented by the winter of 1992 or spring of
1993.

$.1.3 Regulatory Guidance Dev<igopment
Guidance on implemente ion of the ERDS rule is provided ir NUREG-1394.

6.2 NRC Staff Actions

NRC's major ERDS herdware and software procurements have been
completed; however, the preparation and review of the proposed rule and the
review of the public comments, as well as the preparation of the final rule, the
implementing NUREG and the regulatory analysis combined with the ambitious
schedule for finalizing the rule, will require constant staff attention. Various
NRC review and coordination tasks at both the working level and the semior
management level will be required to finalize the rule.
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Draft Congressional Letter




Draft Congressional Letter

Dear Chairman:

Enclosed for your information is a Federal Register notice for publication of
a rule to require licensed nuclear power plants to participate in the
Emergency Response Data System (ERDS). The rule would apply to all operating
nuclear power reactor facilities except Big Rock Point and those that are
permanently or indefinitely shut down. [t i1s anticipated that during an
emergency the ERDS will improve the NRC's capability to fulfill its protective
and advisory role., Specifically, through the more timely and accurate
acquisition of information on plant conditions available with the ERDS, the
agency wil)l be able to both effectively monitor the nuclear power reactor
licensee and promptly provide appropriate recommendations with respect to

offsite protective actions.

The proposed rule on this subject was published in the Federal Register on
October 9, 1990 (55 FR 41095). The NRC received 31 letters of comment with
over 110 separate comments from a citizens group, individuals, licensees,
industry organizations, and State authorities. The NRC staff has identified

21 separate topics, which were responded to in the federal Register notice.



Revisions, mainly clarifying and editorial, have been made in the final rule

as a result of the comments received. ,

tnclosure:

Federal Register notice

of Final Rule

c¢c:  Ranking Minority Members

Sincerely, |

Eric S. Beckjord, Director

i
3
Office of Nuclear Regulatory Research |
1







NRC AMENDS REGULATIONS TO REQUIRE EMERGENCY RESPONSE DATA SYSTEM
AT LICENSED NUCLEAR POWER PLANTS

The Nuclear Regulatory Commission is amending its regulations to require
licensed nuclear power plants to participate in an Emergency Response Data
System (ERDS). The rule would apply to all operating reactor power reactor
fecilities except Big Rock Point (which is exempt because the plant
configuration does not permit collection of sufficient data to effectively

participate in ERDS) and those that are permanently or indefinitely shut down.

The system would be used to provide the NRC, during an emergency, with
reliable, near real-time data on the following selected plant conditions:
reactor core and coolant system conditions to assess the extent or likelihood
of damage to the nuclear fuel; conditions inside the containment structures to
assess the 1ikelihood and consequences of its failure; radioactivity release
rate to assess the immediacy and degree of danger to the public; and
metecrclogical data to assess the likely patterns of potential or actuel

radiological impact on the public.

The NRC needs this system to supplement the existing voice-only Emergency
Notification System (ENS) to carry out its primary role in the event of a
nuclear power plant emergency which is to monitor licensee actions to ensure
that recommendations are made with respect to offsite protective measures. In
addition, the NRC is expected tc provide technical analysis and logistical

support to the licensee; support offsite authorities (including confirmation
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of a licensee's recommendation to these authorities); keep other Federal
agencies informed of the status of the emergency; keep the media informed of
the NRC's knowledge of the status of the emergency; coordinate with other

public affairs groups.

The voice-only ENS, which has been in place since shortly after the 1979
accident at the Three Mile Island nuclear power plant, has demonstrated that
excessive amounts of time are needed for routine transmission of data and for
verification or correction of questionable data. In addition, errors have

been attributed to the transcription and interpretation of voice-transmitted

data.

The rule would require utility licensees to provide the necessary
computer software to assemble the data and output communication port for each
reactor unit in its on-site computer system. The required data on the plant
conditions would be transmitted to the NRC Operations Center (NRCOC) 1in
Bethesda, Maryland, via NRC-provided communication link hardware. The system
would be activated in the event of an alert, site area emergency or general
emergency at a licensed nuclear power plant. Licensees would be required to
have the system operable within 18 months of the effective date of this final

rule or before initial escalation to full power, whichever comes later.

Under the ERDS voluntary program, States have begun to request information |
concerning access to ERDS to obtain data during an emergency. The NRC staff is
developing a Memorandum of Understanding which would provide 2 mechanism for

the individual States to have access to the ERDS.
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In August 1989, the NRC staff requested the voluntary participation of
the licensees in the ERDS program., Currently, about half of licensed nuclear
power plants have volunteered to participate in its. Over ten reactor units
already are capable of transmitting ERDS data to the NRCOC. This rule will
ensure an expeditious and successful implementation of the ERDS program at all

units.

The revisions to Part 50 of the NRC's regulations will become effective

on (date).
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Emergency Response Data System

~GENCY:  Nuclear Regulatory Commission.
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CTION: Proposed rule.
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SUMMARY: The Nuclear Regulatory Commission (NRC) proposes to amend 10 CFR Part
£0 of its regulations to require licensees to participate in the Emergency
Fesponse Data System (ERDS) program and to set a definite schedule for its
‘mplementation. The ERDS is a direct electronic data link between computer
gata systems used by licensees and the NRC Operations Center. The ERDS would
supplement the voice transmission over currently installed Emergency
hotification System (ENS). The ERDS would provide the NRC Operations Center
with timely and accurate values of a limited set of parameters that describe
selected plant conditions. The parameter values would be taken directly from
data systems existing on a licensee's onsite computer. The ERDS would be
ectivated by a licensee during the declaration of an alert or higher emergency
classification at a licensed nuclear power facility. The NRC's response role
in the event of an emergency at & licensed nuclear facility is primarily to

nonftor the licensee to ensure that appropriate recommendations are made by the

licensee regarding off-site protective actions. The proposed rule is needed to
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improve the NRC's capability to fulfill its response role during an emergency
Ly vetter assuring that it will receive accurate and timely information on
plant conditions. This action will also allow the licensee to more effectively
end efficiently utilize its time and resources in collecting and transferring
data to the NRC. The proposed requirement would apply to all operating nuclear
power reactor facilities except Big Rock Point and those that are permanently
or indefinitely shut down. However, units shut down for maintenance, or
authorized only for fuel loading and low power operations are required to
report under ERDS. Big Rock Point is exempt because the configuration of the
facility 1s such that the number of parameters available are not sufficient for

effective participation in the ERDS program,

DATES: Comment period expires [75 days after date of publication in the
Federal Register]. Crmments received after this date will be considered if it
s practical to do so, but assurance of consideration cannot be given except as

to comments received on or before this date.

ADDRESSES: Mail written comments to: the Secretary of the Commission,
U.5. Nuclear Regulatory Commission, Washington, DC 20555, Attention:
Docketing and Service Branch.

Deliver comments to: 11555 Rockville Pike, Rockville, MD, between
7:45 a.m. and 4:15 p.m. on Federal workdays,

Copies of regulatory analysis, the environmental assessment and finding
of no significant impact, the supporting statement submitted to OMB, and
comments received may be examined at: The NRC Public Document Room, 2120 L

Street, NW. (Lower Level), Washington, DC.



FOR FURTHER INFORMATION CONTACT: M. L. Au, P.E., Office of Nuclear Regulatory
Research, U.S, Nuclear Regulatory Commission, washington, DC 20555, telephone

(301) 492.3745,

SUPPLEMENTARY INFORMATION:

Background

As a result of the accident at Three Mile Island, Unit 2, on March 28,
1879, the Nuclear Regulatory Commission (NRC) and others recognized a need to
substantially improve the NRC's abilitv to acquire accurate and timely data on
plant conditions during emergencies. Before designing a system to accomplish
this task, the NRC addressed several background issues dealing with its role
juring an accident, any changes necessary to enhance the response role to

nuclear emergencies, and the information needed to support this role.

The NRC's role in the event of an emergency is primarily to monitor the
licensee to ensure that appropriate recommendations are made with respect to
offsite protective actions. Other aspects of the NRC's role include providing
the licensee with technical analysis and logistic support, supporting offsite
authorities (including confirming the licensee's recommendations to offsite
authorities), keeping other Federal agencies and entities informed of the
status of the incident, keeping the media informed of the NRC's knowledge of
the status of the incident, and coordinating with other public affairs groups.
Detailed study has determined that the Commission's statutory authority
provides a sufficient basis for carrying out this defined emergency response

role.



To fulfill this emergency response role, the NRC requires reliable real-

time (actual time in which @ process takes place) data on four types of

selected plant conditions. These conditions are:

(1) Core and coolant system conditions -- needed to assess the extent or
likelihood of core damage;

(2) Conditions inside the containment building -- needed to assess the
likelihood and consequence of its failure;

(3) Radioactivity release rates -- needed to assess the immediacy and
degree of public danger; and

(4) Data from the plant's meteorological tower -- needed to assess the

likely patterns of potential or actual impact on the public.

Site surveys, conducted by the NRC in 1986, have shown that data relevant
to these condition. are maintained in the plant computer systems by a majority
of the licensees. Currently during an emergency, data on these conditions 1s
transmitted to the NRC Operations Center by the licensee through the Emergency

Notification System (ENS) via voice communication by telephone.

In SECY-84-48]1, "Upgrading the NRC Operations Center's Emergency Data
Acquisition Capability," dated December 26, 1984, it was noted that experience
with the ENS voice-only emergency communications link currently addressed in
10 CFR 50.72(2) demonstrated that excessive amounts of time are needed for
routine transmission of data and for verification or correction of data that
appears questionable. Errors were also attributed to transcribing and

interpreting voice-transmitted data. This resulted in the NRC exploring



improved methods to receive accurate and timely information it requires to

perform 1ts role during an alert or higher emergency.

After evaluating several options, the NRC selected the Emergency Response
Cata System (ERDS) as the most appropriate option to supplement the ENS. The
staff conducted prototype ERDS testing with Duke Power and Commonwealth Edison
reactor units. For example, deta was transmitted and beneficially used via an
ERDS prototype during the Zion Full Federal Exercise in June 1987. These tests
demonstrated that there was great value in using electronic data transmission
for obtaining a limited set of reliable, time tagged data. With this better
and more timely data, the NRC response team functioned more efficiently and
their assessments were more timely, Major improvements in the ability to focus
on significant factors and to predict the course of events were noted. The
questions directed from the NRC Operations Center to the licensee were focused
on the overall event status and currective actions being considered, rather

than simple data requests, thereby reducing the volume of voice communications.

The NRC decided to implement the ERDS initially on @ voluntary basis
through the issuance of a generic letter while at the same time developing a
rulemaking. On August 21, 1989, the NRC issued Generic Letter 89-15 to request
the voluntary cooperation of each nuclear power reactor licensee in
implementing an ERDS program at each of its operational nuclear power units.
However, to date only about half of the operating nuclear power units have
volunteered to participate in ERDS. The NRC recognizes the importance of the
ERDS in enhancing its ability to fulfill its role in the event of an emergency
and has placed a high priority on the implementation of the ERDS program by all

operational nuclear power units. The staff has, therefore, developed the



proposed rule that would amend Part 50 to require participation in the ERDS

program and to set a definite schedule for its implementation.

Discussion

The ERDS would supplement the currently installed voice transmission ENS.
The system will provide the NRC Operations Center with a timely and accurate
limited set of parameters from the installed onsite computer systems in the
event of an emergency at a nuclear power plant. Implementation of the ERDS
would require each licensee to establish and maintain a computer information
system which 15 designed to transmit a set of approximately 30 selected
critical plant parameters. The ERDS would be activated by the licensee upon
declaration of an alert or higher emergency condition at 2 licensed nuclear
power reactor facility. Tests with the ERDS indicate that a computer-based
transmission system is far more accurate and timely than the current practice
of relaying information on plant conditions via telephone voice communication.
Moreover, by automatically collecting and transmitting selected critical
parameters to the KRC Operations Center, the ERDS would allow the licensee to
redirect resourcet that now are required for voice communication of plant
conditions to managing the emergency. Of course, the voice communication
channel would remain available to permit needed dialogue between the licensee's

facility and the NRC Operations Center during the emergency,

The proposed ERDS requirement would apply to 21) nuclear power reactor
facilities except Big Rock Point and those that are permanently or indefinitely
shut down. Big Rock Point is exempt because the facility has only five data

points available for the ERDS program. Those units shut down for meintenance



or autnhorized only for fuel loading and low power operations are required to

report under ERDS.

The ERDS would become operational during (1) emergencies at the licensee's
facilities and (2) emergency training exercises if the licensee's computer
system has the capability to transmit the exercise data. The licensee would
activate the ERDS to begin data transmission to the NRC Operations Center

immediately after declaring an alert or 2 higher emergency classification.

The licensee would be required to provide the necessary software to
assemble the data and an output communications port for each reactor unit in
1ts in-plant computer system. The required emergency data would be transmitted
to the NRC via NRC-furnished communication link hardware. The acquisition and
transmission of data would not require human intervention after the system is
activated, thereby ensuring uninterrupted transmission of real-time data. The
dats would be transmitted in a format compatible with the system at the NRC
Uperations Center, Guidance for format compatibility with the NRC receiving

system 1s provided in NUREG-1394.

The two main features of the ERDS are:

0 The software link, which will extract and format the requisite data

to be transmitted to the NRC Operations Center; and

0 The hardware link, which will connect the onsite data acquisition

system of the licensee with the data transmission unit supplied by the



NRC. In most cases, implementing ERDS can be accomplished with already

installed equipment at the licensee's facility.

The parameters to be included in the transmission are those that, to the
greatest extent possible, describe the four selected plant conditions
previously mentioned. The specific parameters desired by the NRC during an
emergency are given in the proposed amendment to 10 CFR Part 50, Appendix E,
Section VI, Paragraph 2. The units of these parameters are pre-established for
each site and will be transmitted to the NRC Operations Center without any
change. [f the data for 2 selected plant condition parameter exists, but
cannot be transmitted electronically from a licensee's system, then the

licensee will continue to provide that data via the existing ENS.

With regard to the capability of the current hardware at the sites to
support the generation of data required as input to ERDS, approximately 5 to 10
percent of the licensee computer systems are currently running at close to 100
percent processing capability in the post-trip or post-incident environment.
Approximately 10 to 15 percent of the licensee systems are hardware limited
(1.e., no available output port for an ERDS connection exists). However, in
many of these cases, the licensees with hardware limitations were planning to
upgrade their systems in the near future for reasons other than supporting

ERDS.

Each licensee would establish and maintain an ERDS configuration contro)
program which would ensure that the NRC is notified of any changes to the ERDS
on-site hardware or software. Any hardware and software changes that affect

the transmitted data points identified in the ERDS Data Point Library (data



tase) must be reported to the NRC within 30 days after changes are completed.
~ny cthanges that could affect the transmission format and communication
crotocol to the ERDS must be provided to the NRC, as sonn as practicable. at
‘east 30 days prior to the modification,

Other computer systems, such as the Nuclear Data Link (NDL) were
considered; however, these would require new hardware and software as well as

¢dditional personnel for both licensees and the NRC.

Environmental Impact: Categorical Exclusion

The NRC has determined that this proposed regulation is the type of action
cescribed in categorical exclusion 10 CFR §1.22(c¢}{3)(ii1). Therefore, neither
an environmental impact statement nor an environmental assessment has been

prepared for this proposed regulation.

Paperwork Reduction Act Statement

This proposed rule amends information collection requirements that are
subject to the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.). This
rule has been submitted to the Office of Management and Budget for review and

approval of the paperwork requirements.

The regulatory analysis estimates an annual per reactor level of effort of
5 days for licensee staff and 3 days for NRC staff for the maintenance of the
on-site ERDS configuration control program. An integral part of this activity

s the preparation of configuration control reports by the licensee and their



review by tne NRC. This paperwork effort is estimated at less than one-third
the overall configuration control level of effort. Thus, the reporting burden
per reactor 15 estimated at less than 2 days per year, and the NRC's review
effort is estimated at less than | day per reactor year., Send comments
regarding this burden estimate or any aspect of this collection of information,
including suggestions for reducing the burden, to the Information and Records
Management Branch (MNBB-7714), U.S. Nuclear Regulatory Commission, Washington,
OC 20555 and to the Paperwork Reduction Project (3150-0011), Office of
Information and Requlatory Affairs (NEOB-3019), Office of Management and

Budget, Washington, DC 20503.

Regulatory Analysis

The NRC has prepared a draft regulatory analysis on this proposed
regulation. The analysis examines the costs and benefits of the alternatives
considered by the NRC. The draft regulatory analysis is available for
inspection 1n the NRC Public Document Room, 2120 L Street, NW. (Lower Level),
washington, DC. Single copies of the draft analysis may be obtained from
M. L. Au, P.E., Office of Nuclear Regulatory Research, U.S. Nuciear Regulatory

Commission, Washington, DC 20555, telephone (301) 492-3749.
The NRC request: public comment on the draft regulatory analysis.

Comments on the draft anaiysis may be submitted to the NRC as indicated under

the ADDRESSES heading.
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Regulatory Flexibility Certification

In accordance with the Regulatory Flexibility Act of 1980 (5 U.S.C.
605(b)), the Comission certifies that this rule will not, if promulgated, have
8 significant economic impact on a substantial number of small entities. This
proposed rule affects only the licensing and operation of nuclear power plants.
The companies that own these plants do not fall within the scope of the
definition of "small entities" set forth in the Regulatory Flexibility Act or
the Smal] Business Size Standards set out in regulations issued by the Small
Business Administration at 13 CFR 121.

Backfit Analysis

As required by 10 CFR 50.109, the Commission has completed a backfit
analysis for this proposed rule. The Commission concluded that the proposed
rule will provide substantial increase in the overall protection of the public
health and safety by ensuring far more accurate and timely flow of data for the
NRC to fulfill its role during an alert or higher emergency. The direct and
indirect costs estimated for the implementation of this rule are justified in
view of this increased protection. Further, the implementation and maintenance
requirements of the proposed rule will have no effect on occupational
radiological exposure. The backfit analysis on which this determination is

based 15 as follows:

Item 1: Statement of the specific objective that the proposed backfit

is designed to achieve.

lesponse: The objective of the proposed ERDS rulemaking effort is to achieve a

high degree of assurance that accurate real-time data is made available to the

11



NRC to evaluate critical parameters at any operating reactor facility during an
alert or higher emergency. This in turn would improve the NRC's understanding
of an event and allow the NRC to perform its role more effectively and
efficiently which includes: (i) monitoring the licensee to ensure that
éppropriate recommendations are being made with respect to offsite protective
actions; (11) providing the licensee with technical analysis and logistic
support; (ii1) supporting offsite duthorities; (iv) keeping other Federa)
égencies and entities informed of the status of the incident; and (v) keeping

the media informed of the NRC's knowledge of the status of the incident.

in addition, the implementation of the ERDS would enable the licensee to
better use its time and resources to effectively and efficiently deal with the
emergency. The combination of better and more timely assessments of licensee
actions by the NRC and the focusing of the licensee's resources to better deal
with the emergency at hand together will reduce the overall risk to the public

health and safety from an emergency.

Item 2: General description of the activity that would be required of the

licensee or applicant in order to complete the backfit,

Response: A11 licensees or applicants would be required to install an NRC-
supplied communication 1ink, provide the software necessary to format available
selected critical plant condition data for NRC use, provide the necessary
hardware from the in-plant computer to interface with the NRC-supplied
communication link, ;rovide support for periodic testing of the ERDS, and

report any configuration changes to the licensee's ERDS-related hardware and

12



software. Initially, the ERDS will be tested quarterly, unless otherwise

determined by NRC based on demonstrated system performance.

Item 3: Potential change in the risk to the public from the accidental

offsite release of radicactive material,

Response: The implementation of the ERDS in al) operating nuclear power
reactors would provide the NRC with more accurate and timely data to fulfill
1ts mejor role during an alert or higher emergency. The major role, as defined
in the 1987 revision to NUREG-0728, 1s to monitor the licensee to ensure that
eppropriate recommendations are being made with respect to offsite protective
actions. Currently, the NRC relies on data verbally transmitted through the
Emergency Notification System (ENS) during an emergency. Although deemed
adequate, this method of transmission has, on occasion, proven to be
unreliable. In addition, data collection is time consuming since various
instruments are read and their indications logged on a periodic basis for
verbal communication via ENS. The implementation of the ERDS would improve the
reliability and timeliness of data transmission and help ensure that any
reactor unit in distress can be suitably monitored. Therefore, the NRC would
be able to make better and more timely assessments of the licensee's actions
regarding management of both emergency and protective actions. Although
licensees will be required to maintain voice communication via the Emergency
Notification System (ENS) with ERDS, the licensee resources that now are
required to collect and relay data and information to the NRC will be available
to deal with the emergency. The combination of better and more timely

assessments of licensee actions by the NRC, and the focusing of licensee

13



resources to better deal with the emergency at hand together will reduce the

overall risk to the public health and safety from an emergency.

item &4:  Potential impact on radiological exposure of facility employees.

Response: The implementation of the proposed ERDS rule would have no effect on
routine cccupational radiological exposure and would not result in increased

radiological exposure of facility employees.

item 5: installation and continuing costs associated with the backfit,
ncluding the cost of facility downtime or the cost of construction

delay,

Response: The cost impact of the rule was estimated to be approximately
$153,000 for one nuclear power reactor (one unit). This figure, expressed in
1930 dollars, represents the incremental worth of installing and operating

ERDS for 30 years using a 5 percent discount rate. The overall industry cost
of implementing the rule for 118 nuclear power reactor units was estimated at
approximately $18 million. No downtime costs were considered in the cost
mpali etimates because the installation and operation of the ERDS should have

no impact on the operation of a nuclear power plant.

Item 6:  The potential safety impact of changes in plant or operational
complexity, including the relationship to proposed and existing

regulatory requirements.

tesponse: The proposed ERDS rule should have little or no impact on the
operational complexity of the nuclear power reactor units since the required
modifications to the hardware and software are minor. The redirection in the

14



labor burden provided by the automatic collection and transmission of selected
reactor data would increase the efficiency and effectiveness of nuclear power
plant operating personnel during an emergency. The proposed rule is closely
associated with Generic Letter 89-15 and complements the ENS that exists at

every nuclear power reactor.

[tem 7: The estimated resource burden on the NRC associated with the proposed

backfit and availability of such resources.

Response: The impact on the NRC resulting from the implementation of the
proposed ERDS rule 1s anticipated to be a one-time cost of about $200,000 for
the current population of operational/licensed nuclear reactor units. This
figure provides for initial reviews of licensees' implementation plan
submittals. After implementation, the NRC cost is estimated to be
approximately $4.3 million for 118 nuclear puwer reactor units. This figure
represents the costs for periodic testing and configuration control expressed
as the present worth in 1990 dollars and uses a 5§ percent discount rate over 30

years,

Item 8:  The potential impact of the differences in facility type, design, or

age on the relevancy and practicality of the proposed backfit.

Response: The proposed rule is independent of the facility's type, design, or
8ge. There are considerable variations in the instrumentation systems of the
nuclear power plants, and the estimated cost impacts were based on an average
value for current nuclear power plants to implement the ERDS. There will be no

iifferences, however, in potential impacts between the various facilities on a

15



yearly basis. The proposed rule does not require that licensees monitor more

parameters than are presently monitored at each facility.

Item 9:  Whether the proposed backfit is interim or final and, if interim, the

Justification for imposing the proposed backfit on an interim basis.

Response: Implementation of the ERDS in accordance with the proposed rule will
require that all licensees develop and submit an ERDS implementation plan to
the NRC within 60 days of the publication of the final rule in the Federal
Register. The implementation plan should provide a schedule which identifies
the earliest possible time frame for ERDS implementation by the licensee as
well as proposed alternate implementation dates. The NRC will establish an
industry wide ERDS implementation schedule which will take into account such
factors as planned computer modifications and scheduled outages. The ERDS must
be implemented within 18 months of the publication of the final rule in the

Federal Register,
List of Subjects in 10 CFR Part 50
Antitrust, Classified information, Criminal penalty, Fire protection,
Incorporation by reference, Intergovernmental relations, Nuclear power plants
and reactors, Radiation protection, Reactor siting criterfia, Reporting and

recordkeeping requirements.

For the reasons set out in the preamble and under the authority of the

Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974,

16



és amended, and 5 U.S5.C. 553, the NRC is proposing to adopt the following

smendment to 10 CFR Part 50.

FART 50 - DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

1. The authority citation for Part 50 continues to read &s follows:

AUTHORITY: Secs. 102, 103, 104, 105, 161, 182, 183, 186, 189, 68 Stat.
506, 937, 938, 948, 953, 954, 955, 956, as amended, sec. 234, B3 Stat. 1244, as
amended (42 U.S.C. 2132, 2133, 2134, 2135, 2201, 2232, 2233, 2236, 2239, 2282);
tecs. 201, as amended, 202, 206, 88 Stat. 1242, as amended, 1244, 1246, (42
«.5.0. 5841, 5842, 5B46).

Section 50.7 also issued under Pub. L. 95-601, sec. 10, 92 Stat. 2951 (42
U.S.C. 5851). Section 50.10 also issued under secs. 101, 185, 68 Stat. 936,
955, as amended (42 U.S.C. 2131, 2235), sec. 107, Pub. L. 91-190, 83 Stat. 853
42 U.5.C. 4332). Sections 50.13, and 50.54(dd), also issued under sec. 108,
€8 Stat. 939, as amended (42 U.S.C. 2138). Sections 50.23, 50.35, 50.55, and
£0.56 also issued under sec. 185, 68 Stat. 955 (42 U.S.C. 2235). Sections
§0.33a, 50.55a, and Appendix Q 2lso issued under sec. 102, Pub. L. 91-190, 83
Stat, 853 (42 U.S.C. 4332). Sections 50.34 and 50.54 also issued under sec.
204, BB Stat. 1245 (42 U.S.C, 5844) Sections 50.58, 50.91, and 50.92 also
1ssued under Pub. L. 97-415, 96 Stat. 2073 (42 U.S.C. 2239). Section 50.78
a1s0 1ssued under sec. 112, 68 Stat. 939 (42 U.S.C. 2152). Sections 50.80
through 50.8] also issued under sec. 184, 68 Stat, 954, as amended (42 U.S.C.
2234). Section 50,103 also issued under sec. 108, 68 Stat. 939, as amended (42
U.S.C. 2138). Appendix F also issued under sec. 187,

68 Stat. 955 (42 U.S.C. 2237).
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For the purposes of sec. 223, 68 Stat. 956, as amended (42 U.S.C. 2273),
§§ 50.46(a) and (b), and 50.54(c) are issued under sec. 161b, 68 Stat. 948, as
amended (42 U.S.C. 2201(b)); §5 50.7(a), 50.10(a)-(c), 50.34(2) and (e),
50.44(a)-(c), 50.46(a) and (b), 50.47(b), 50.48(a), (c), (d), and (e),
£0.45(s), 50.54(a), (1), (1)(1), (1)=(n), (p), (@), (t), (v), and (y),
50.85(f), 50.55a(a), (c)-(e), (g), and (h), 50.59(c), 50.60(a), 50.62(c),
50.64(b), and 50.80(a) and (b) are issued under sec. 1611, 68 Stat., 946, as
amended (42 U.S.C. 2201(14)); and §§ 50.49(d), (h), and (j), 50.54(w), (2),
(bb), (cc), and (dd), 50.55(e), 50.59(b), 50.61(b), 50.62(b), 50.70(a),
50.71(a)-(c) and (e), 50.72(a), £0.73(a) and (b), 50.74, 50.78, and 50.90 are

1ssued under sec. 16lo, 68 Stat. 950, as amended (42 U.S.C. 2201(0)).
PART 50 « DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

2. In § 50.72, paragraph (2)(4) is redesignated as paragraph (a)(5) and a

new paragraph (a)(4) is added to read as follows:

§ 80,72 Immediate notification requirements for operating nuclear power

reactors.

(a) ¥ ¢ .

(&) The licensee shall activate the Emergency Response Data System
(ERDS)s for any condition that requires the declaration of an emergency class
of alert, site area emergency, or general emergency at the time that the NRC

Operations Center is notified of the emergency class declaration.

§ Requirements for ERDS are adaressed in Appendix E.

18



3. Appendix E is amended by adding a new Section VI, Emergency Response

Data System, to read as follows:

Appendix £ - Emergency Planning and Preparedness for Production and

Utilization Facilities

Vl. Emergency Response Data System

1. The Emergency Recponse Data System (ERDS) is a direct real-time
electronic data link between the licensee's onsite computer system and the NRC
Operations Center which provides for the automated transmission of a ]limited
data set of selected parameters. The ERDS supplements the existing voice
transmission over the Emergency Notification System (ENS) by providing the NRC
Operations Center with timely and accurate updates of a limited set of
parameters from the licensee's installed onsite computer system in the event of
én emergency, when selected plant data are not available on the licensee's
onsite computer system, retrofitting of data points is not required. The
licensee shall test the ERDS periodically to verify system availability and
operability. The frequency of ERDS testing wil) be quarterly unless otherwise

set by NRC based on demonstrated system performance.
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2. Except for Big Rock Point and all nuclear power facilities that are

shut diwn permanently or indefinitely, onsite hardware and software shall be
provided at each unit by the licensee to interface with the NRC receiving

system. The hardware and software must have the following characteristics:

a. Data points, if resident in the in-plant computer systems, must be
transmitted for four selected types of plant conditions: reactor core and
coolant system conditions; reactor containment conditions; radifoactivity
release rates; and plant meteorological tower data. A separate data feed is
required for each reactor unit. While it is recognized that ERDS is not a
safety system, 1t is conceivable that a licensee's ERDS interface could
communicate with o safety system. In this case, appropriate isolation devices

6

would be required at these interfaces.  The data points, identified in the

following parameters will be transmitted:

(1) For pressurized water reactors (PWRs), the selected plant parameters
are: (1) Primary coolant system: pressure, temperatures (hot leg, cold leg,
and core exit thermocouples), subcooling margin, pressurizer level, reactor
coolant charging/makeup flow, reactor vessel level (when available), reactor
coolant flow, and reactor power; (2) Secondary coolant system: steam generator
levels and pressures, main “eedwater flows, and auxiliary and emergency
feedwater flows; (3) Safety injection: high- and low-pressure safety injection
flows, safety injection flows (Westinghouse), and borated water storage tank
level; (4) Containment: pressure, temperatures, hydrogen concentration, and

sump levels; (5) Radiation monitoring system: reactor coolant radioactivity,

6 See 10 CFR 50.55a(h) Protection Systems.
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containment radiation level, condenser air remova' radiation level, effluent
radiation monicors, and process radiation monitor levels; and (6)

Meteorological data: wind speed, wind direction, and atmospheric stability.

(11) For boiling water reactors (BWRs), the selected paraweters are: (1)
Reactor coolant system: reactor pressure, reactor vessel Tevel, feedwater
flow, and reactor power; (2) Safety injection: reactor core isolation cooling
flow, high-pressure coolant injection/high-pressure core spray fi.w, core spray
flcw, low-pressure coolant injection flow, and condensate storage tank level;
(3) Containment: drywel)] pressure, drywell temperatures, drywell sump levels,
", ‘rogen and oxygen concentrations, suppression poo! temperature, and
suppression pcol level; (4) Radiation monitoring system: reactor coolant
redioactivity level, primary containment radiation level, condenser off-gas
radiation level, effluent radiation monitor, and process radiation levels; and
(5) Meteorological data: wind speed, wind direction, and atmospheric

stability,

b. The above selected parameter sets must be transmitted at time

intervals not less than 15 seconds or more than 60 secords.

c. A1l link contro) and Jata transmission must be established in a format

compatible with the NRC receiving system.7

3. Maintaining Emergency Response Data System

7 Guidance is provided in NUREG-1394
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8. Any hardware or software changes that affect the transmitted data
puints identified in the Emergency Response Data System Data Point Library
(data base) must be submitted to the NRC within 30 days after changes are

completed.

b. Herdware and software changes, with the exception of data point
modifications, that could affect the transmission format and computer
communication protocol to the ERDS must be provided to the NRC, as soon as

precticable, at least 30 days prior to the modification.

&, I'nlementing Procedures for Emergency Response Data System

8. Each Ticensee shall develop and submit an ERDS implementation program
plan to the NRC by [insert a date 75 days after publication of the final rule].
To ensure compatibility with the guidance provided for the Emergency Response
Date System (ERDS), the ERDS implementation program plan must include, dut not
be limited to, information on the licensee's computer system configuration
(t.e., hardware and software), interface, and procedures. Applicants for an
operating lilense must comply with Appendix E, Section V of

this part.

b. Each licensee shall complete implementation of the Emergency Response
Data System by [insert a date eighteen months after the effective date of the
final rule] or before initial escalation to full power, whichever comes later.

Licensees with currently operational ERDS interfaces approved under the

22



voluntary ERDS implementation program8 will be considered to have met the

requirements for ERDS under Appendix E, Sections V1.1, and 2 of this part.

'
Dated at Rockville, Maryland, this Z_é day on_m 1990.

8

See, NUREG-1394.

For the Nuclear Regulatory Commission.

amue] J. Ch11 >

Secretary.
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MEMCXANDUM FOR: Edward Jordan, Director
Office for Analysis ana Evaluation
of Operational Data

FROM: James H. Sniezek, Deputy Director
Office of Nuclear Reactor Regulation

SUBJECT . WAIVER OF CRGR REVIEW OF PROPOSED REVISION
OF 10 CFR 55 TO REQUIRE COMPLIANCE WITH
FITNESS-FOR-DUTY PROGRAMS AND CONFORMING
MODIFICATION TO COMMISSION'S ENFORCEMENT POLICY

Enclosed 1s & propused revision of 10 CFR 55 to be sent to the Commission tur
review and approval for publication in the Federal Register. The Commissioun
approved the "Final Rulemaking Fitness-for-Duty Programs (Part 26)" on

March 22, 1989 and directed the staff to prepare a notice of proposed rulemaking
to amend Part 58 so that the cutoff levels established pursuant to Part 26

become applicable to the licensed operator as a condition of their license.

It turther requested the staff to amend Part 2 Appendix C, to reflect appropriate
enforcement sanctions for individual licensed operators. The existing 10

CFR £5.52 (d) requires the licensed operatour to comply with all appiicable rules,
regulations and orders of the Commission., However, the Commission wanted it

to be made clear to the licensed operator, what the penalty would be for violating
the cutoff levels of Part 26 so that the operators have full notice of the gravity
of any violation.

The proposed revision to Part 55 will only serve to provide full notice to
ricensea individuals of the cunditions under which they are expected to
perform their licensed duties ana does not present any new staff position or
constitute a new requirenent; therefore we believe that CRGR review is not
necessary.

Due to a Commission directive to prepare a notice of proposed rulemaking and
return it to the Commission for review and approval, on a very short schedule,
aty comments concerning waiver of CRER review are requested as soon as poussible.

,"‘CL"\L“ /-‘ \.J)L\.‘ ()LL

Jgmes H. Sniezek, Deputy Director
ffice of Nuclear Reactor Pegulation

Enclosure:
As stated

-BFoFH0+67 1



-
o
-

i

-
-
o
3

Subject:

Purpose:

Beckﬂruund:

Discussion:

CONTACT:

The Commissioners

Victor Stello, Jr.
Executive Director for Operations

PROPOSED REVISION OF 10 CFR PART 55 TO REQUIRE COMPLIANCE
WITH FITNESS-FOR-DUTY PROGRAMS AND CONFORMING MODIFICATION
TO COMMISSION'S ENFORCEMENT POLICY

To obtain Commission approval to publish a notice of
proposed rulemaking that revises §55.53 and §55.61 of

10 CFR Part 55 to require that compliance with the
Fitness-for-Duty Programs (Part 26) is 2 condition of an
operator or a senior operator license. A conforming
modification to the Commission's enforcement pulicy,
Appendix C to 10 CFR Part 2, is described.

SECY-89-30, "Fin2] Rulemaking - Fitness-for-Duty Programs
(Part 26)," was approved by the Commission subject to the
conditions stated in a staff requirements memorandum (SRM)
of March 22, 1989. The SRM directed the staff to prepare a
notice of proposed rulemaking to amend Part 55 so that the
cutoff levels established pursuant to Part 26 become
applicable to the licensed operators as a condition of their
license. It further requested the staff to amend Part 2,
Appendix C, to reflect appropriate enforcement sanctions for
individual licensed operators.

The Commission indicated in its SRM that it should be made
clear what the penalty would be for violating the cutoff
levels for substances described in Part 26, "Fitness-for-
Duty Programs," so that the operators at nuclear power
facilities will have full notice of the gravity of any
violation and that 10 CFR Part 2 should be modified to
reflect enforcement sanctions for individual operators who
violate these cutoff levels. A summary of the staff's
response to the SRM that indicates the changes to Part 55
and Part 2 is provided with the Notice of Proposed
Rulemaking.

David J. Lange, NRR

492-3172



The Commissioners

Subpart G of 10 CFR, Part 55, "Modification and Revocation of
Licenses," describes the circumstances when licenses may be
modified or revoked, including for willful violation of or
for failure to ubserve any of the terms, or conditions of a
license. Subpart H, “Enforcement" indicates that civil
penalties may be inposed for violation of a license issued
under Section 107 ("Operators' Licerses") of the Atomic
Energy Act. Therefore, making compliance with fitness-
for-duty requirements a condition of an vperator's license
will provide a basis for issuing a notice of violation or
civil penalty to operators who violate such provisions. This
condition will be applicable to both power and non-power
licensed operators.

It is the staff's position that the proposed amendment to
Part 55 (§55.53, "Conditions of Licenses") will clearly
describe the obligation of the licensed operator to comply
with the conditions and cutotf levels established pursuant to
10 CFR Part 26, "Fitness-for-Duty Programs." Further, the
proposed amendment to Part 55 (§ 55.61, "Modification and
revoecation of Licenses") will provide explicit notice for the
terms or conditions under which @ license may be revoked,
suspended or modified.

The SRM also requested that the Enforcement Policy be
amended by rulemaking along with the rulemaking of the
changes to 10 CFR Part 55. The Commission in the past has
not modified the Enforcement Policy by rulemaking, therefore
the staff proposes to modify the Enforcement Policy in
conjunction with the final rulemaking, as described in the
Supplementary Information in the enclosed proposed amendment
of 10 CFR Part 55. The Supplementary Information for the
proposed rulemaking states that NRC intends to modify the
Enforcement Policy as follows:

In cases involving a licensed operator's failure to meet
applicable fitness-for-duty requirements, the NRC may

issue a notice of violation or & civil peralty to the Part
55 licensee including for the first time an individual
fails a drug or alcohol test established to determine
compliance with the cutoff levels of 10 CFR Part 26. The
NRC may fssue an order to suspend the Part 55 licernse for a
period up to 3 years the second time an individual fails
such a drug or alcohol test. In the event there are less
than 3 years remaining in the term of the individual
license, NRC may consider not renewing the individual
license unti] the 3 year period is complete. The NRC may
issue an order to revoke the Part 55 license the third time



The Commissioners

Recommendations:

Enclosure:

an individual fails such a drug or alcohol test. A
licensed operatur or applicant who refuses to participate
in the drug and alcohol testing programs established to
determine compliance with the cutoff levels of 10 CFR Part
26 or involved in the sale, use, or possession of a
controlled substance may be subject to license suspension,
revocation, or denial. In addition, positive test results
and failures to participate in drug and alcohol testing
programs may be considered in making decisions concerning
renewa of a Part 55 license. To assist in determining the
severity levels of potential violations, Supplement 1 would
be modified to provide an example at Severity Level I of a
licensed cperator performing duties while unfit and an
example at Severity Level 111 of a licensed operator's
initial failure of a drug or alcohol test.

The staff at that time will also modify the Enforcement Policy
to state that civil penalty actions against licensed uperators
will require approval of the Commission in accordance with the
Commission's direction in the Peach Bottom case (SECY-88-201).

That the Commission

Approve publication in the Federal Register of a notice of
proposed rulemaking amending R Fart 55, Subpart F, to
establish a new condition of an operator's license which
would prohibit conduct of licensed activities while under
the influence of any substance or mentally or physically
impaired in any manner which could adversely affect
performance of licensed duties and amend 10 CFR Part 55,
Subpart G, to provide explicit additional notice for the
terms or conditions under which a license may be revoked,
suspended or modified.

Victor Stello, Jr.
Executive Director
for Operations

Notice of Proposed Rulemaking



Nuclear Regulatory Commission
10 CFR Part 55
Operaters' Licenses

Agency: Nuclear Regulatory Commission.
Actien:  Proposed Rule.

Summary: The Nuclear Regulatory Commission proposes to amend its regulations
50 that the conditions and cutoff levels established pursuant to 10 CFR Part
26, "Fitness-for-Duty Programs," become applicable to licensed operators as a
condition of their license. The proposed rule will provide a basis

for teking enforcement actions against licensed operators whu use drugs or
alcohol in a manner that would result in violation of the cutoff levels
established pursuant to the Fitness-for-Duty rule.

On June 7, 1989, the Commission issued a new part to its regulations, Part 26,
“Fitress-for-Duty Programs," requiring facility licensees authorized to
operate rucliear power reactors to implement a Fitness-for-Duty Program that
would provide reasonable assurance that nuclear power plant personnel are not
under the influence of any lege) or illegal substance that in any way would
adversely affect their ability to safely perform their job duties.

The proposed revision to Part 55 will assure a safe operational environment

for the performence of all licensed activities by taking into account the
aspects of existing industry programs on fitness-for-duty and providing a clear
understanding to licensed nperators of the severity of violating requirements
governing drug and alcohol use and of the impact of substance abuse.

Dates: The comment Seriod expires [insert date 60 days from date of Federal

Register publication]. Comments received after this date will be considered
T 7175 practicable to do so, but assureice of consideration can be given

only for comments filed on or before that date.

Addresses: Submit written comments to: Secretary, U.S. Nuclear Regulatory
Commission, Washington, DC 20555, ATTN: Docketing and Service Branch. Hand
deliver comments to Docketing and Service Branch, One White Flint North, 11555
Rockville Pike, Rockville, MD, between 8:15 a.m. and 5:00 p.m.

Examine comments received at: The NRC Public Document Room, 2120 L Street NW.,
Washington, DC.

FOR FURTHER INFORMATION CONTACT: Kenneth E. Perkins, Jr., Chief, Operator
Licensing Branch, Office of Nuclear Reactor Regulation, U.S. Nuclear
Regulatory Commission, Washington, DC 20555, Telephone: (301) 492-1031.



SUPPLEMENTARY INFORMAT ION
BACKGROUND

The Nuclear Regulatory Commission has issued its regulations to require
licensees authorized to construct cr operate nuclear power reactors to
implement a fitness-for duty program. The general objective of this program
s to provide reasonable assurance that nuclear power plant personnel are
rellable, trustworthy, and not under the influence of any substance, legal or
11legal, or mentally or physically impaired from any cause, which in any way
adversely affects their ability to safely and competently perform their
duties. A fitness-for-duty program developed under the requirements of this
rule 1s intended tu create an environment which is free of drugs anc the
effects of such substances.

The Commission has taken this action and is now proposing to add specific
conditions to operator licenses to significantly increase assurance
of public health and safety. The scientific evidence is conclusive that
significant decrements in cognitive and physical task performance result from
fntoxication due to 111icit drug abuse, as well as the use and misuse of legal
substances. Given the addictive and impairing nature of certain drugs, while
recognizing that the presence of drug metabolites does not necessarily relate
directly to a current impaired state, the presence of drugs does strongly
suggest the likelihood of past, present, or future impairment affecting job
activities., In addition, the NRC believes that the reliability, integrity,
and trustworthiness of persons working within nuclear power plants is
important to assure public health and safety, Since there is an underlying
assumption that workers will abide by the licensee's policies and procedures,
any involvement with 11legal drugs shows that the worker cannot be relied upon
to obey laws of a health and safety nature, indicating that the individual may
not scrupulously follow rigorous procedural requirements with the integrity
required in the nuclear power industry to assure public health and safety.

The Commission considers unimpaired job performance by each licensed
Operator or Senior Operator vital in assuring safe facility operation. The
use of alcohol and drugs can directly impair job performance. Other causes of
impairment include use of prescription and over-the-counter medications,
emotional and mental stress, fatigue illness including allergies and physical
psychological impairments. The effects of alcohol, which is a drug, are well
known and Jocumented, and therefore, are not repeated here. Drugs such as
marijuana, sedatives, hallucinogens, and high doses of stimulants could
adversely affect an employee's ability to correctly juage situations and make
decisions (NUREG/CR-319%, 'Drug and Alcohol Abuse: The Bases for Employee
Assistance Programs in the Nuclear Industry," available from the National
Technical Information Service). The greatest impairment occurs shortly after
use or abuse, and the negative short-term effects on human performance (including
subtle or marginal impairments that are difficult for a supervisor to detect)
can last for several hours or days. The proposed amendment to 10 CFR Part 55
will establish a new condition of an operator's license which will prohibit
conduct of licensed duties while under the influence of any legal or illegal
substance or physically or mentally impaired in a manner which would adversely



affect performance of licensed duties. The proposed amendment to Part 55 wil)
be applicable to both power and nonpower resctor licensed operators. This
rulemaking 1s not intended to backfit the provisions of 10 CFR Part 26 on
nonpower faciiity licensees, but tu maeke it clear to all licensed reactor
operators (power end nonpower) through ¢ condition of their license that use
of drugs and alcohol in any marner which could adversely affect performance of
licensed cuties is prochibitea.

Rs explained in the Commission's Enforcement Pulicy (see 53 FR 40027,
Thursday, October 13, 1988), the Commission may take enforcement action where
the conduct of the individual places in question the NRC'S reasonable
assurance that licensed activities will be pruperly conducted. The Commission
may take enforcement action for reasons that would warrant refusal to issue a
license on an original application. Accordingly, enforcement action may be
taken regaraing matters that raise issues of trustworthiness, reliability, use
of sound judgment, integrity, competence, fitness-for-duty, or other matters
that may not necessarily be a violaticn of specific Commission requirements.

Individuals licensed under 10 CFR Fart 55 who are not reliable and
trustworthy; who have been found, at any time, while employed by a licensed
Facility and having unescorted access, to have used drugs or alcchol in a
manner which caused them to violate the cutoff levels established pursuant to
10 CFR Part 26; or who are mentally or physically impaired in any way that
adversely affects their ability to safely and competently perform their duties
will not be permitted to perform functions that could result in a risk to the
health and safety of the public or other workers. Accordingly, the Conmission
proposes to amend Subpart F of 10 CFR Part 55 to establish as a condition of
an operator's license a provision precluding performance of licensed duties
while under the influence of drugs or alcohol or while mentally or physically
impafred in any manner which could adversely affect performance. The Commission
further proposes to amend Subpart G of 10 CFR Part 55 to provide explicit
additional notice of the terms and conditions under which a license may be
revoked, suspended or modified,

When the amended rule becomes effective, licensed operators will be subject
to notices of violation, civil penaities or orders for violation of this
condition, Therefore, in addition to amending the regulations to establish the
Part £5 licensee's obligations, the Commission intends to modify th. NRC
Enforcement Policy in conjunction with the final rulemaking., It is tue
Cormission's intention to modify the Enforcement Policy as follows:

In cases involving & licensed operator's failure to meet applicable
fitness for duty requirements, the NRC may issue an order, notice of
violation or civi] penalty to the Part 55 licensee including for the first
time an individual fails a drug or alcohol test established to determine
compliance with the cutoff levels of 10 CFR Part 26. The NRC may issue

an order to suspend the Part 55 license tor up to 3 years the second time
an individual fails such a drug or alcohol test. In the event there are
Tess than 3 years remaining in the term of the individual license, NRC



may consider not renewing the individual license or issuance of a new
license until the 3 yeor perioc is complete. The WNRC may issue an order
to revoke the Part 55 license the third time an individual fails such a
drug or alcohol test. A Ticensed operator or applicant who refuses to
participate in the drug and alcohol testing programs established to
determine compliance with the cutoff levels of 10 CFR Part 26 or who 1s
involved in the sale, use, or possession of a contrullea cubstance may be
subject to license suspension, revocation, or denial, In addition,
positive test results and failures to participate in drug and alcohol
testing programs may be considered in making decisions concerning renewal
of a Part 55 license.

To assist in determining the severity levels of potential violations,
Supplement I would be mocified to provide an example at Severity Level 1 of a
licensed operator performing duties while unfit and an example at Severity
Level 111 of a licensed operator's initial failure of a drug or alcohol test,

Environmentel Impact: Categorical Exclusion

The NRC has determined that this proposed rule is the type of action
described in categorical exclusion 10 CFR 51.22(c)(1). Therefore, neither an
environmental impact statement nor an environmenta) assessment has been
prepared for this proposed rule.

Paperwork Reduction Review

This propused rule contains no information collection requirements and
therefore is not subject to the requirements of the Paperwork Keduction &ct of
1980 (44 U.S.C. 3501 et seq.).

REGULATORY ANALYSIS

The regulations in 10 CFR Part 55 establish procedures and criteria for
the i1ssuance of licenses to Operators and Senior Operators of utilization
facilities licensed pursuant to the Atomic Energy Act of 1954, as amended, or
Section 202 of the Energy Reorganization Act of 1974, as amended, and 10 CFR
Part 50, These established procedures provide for the terms and conditions
upon which the Commission wiil issue, modify, maintain, and renew Operator and
Senior Operator licenses.

Subpart F of Part 55, under §55.53 ("Conditions of Licenses"), sets forth
the requirements and conditions for the maintenance of Operator and Senior
Operator licenses.

Amending Subpart F to prohibit performance of licensed duties while under
the influence of drug or alcohol or while mentally or physically impaired in
any manner which could adversly affect safe and competent performance of
licensed duties will provide notice to licensed individuals of the gravity of
violating these requirements and will provide assurance that nuclear facilities
are being operated safely.

Amending Subpart G to provide explicit additional notice to licensed
operators of the terms and conditions under which a license may be revoked,
suspenced or modified will describe circumstances in which enforcement action
will be taken and the penalty for violating the conditions or cutoff levels
established pursuant to 10 CFR Part 26,



REGULATORY FLEXIBILITY CERTIFICATION

The proposed rule will not have a significant economic impact upon a
substantial number of small entities. Many operator license applicants or
operator licensees fall within the definition of small businesses found in
Section 34 of the Small Business Act, 15 U.S.C. 632, or the Small Business
Size Stendards set out in regulations issued by the Small Businecs
Adminmistration at 13 CFR Part 121, or the NRC's size standards published
December G, 1985 (50 FR 50241). The proposed rule will only serve to
provide notice to licensed individuals of the conditiors under which they
are expected to perform their licensed duties.

Thus, in accordance with the Regulatory Flexibility Act, 5 U.5.C. 605(b),
the N.C hereby certifies that this rule, if promulgated, will not have a
significant econumic impact upon a substantial number of small entities.

BACKFIT ANALYSIS

This proposed rule does not modify or add to systems, structures,
compunents, or design of & facility; the design approval or manufacturing
license for a nuclear reactor facility; or the procedures or organization
required to design, construct, or operate a facility. Accoraingly, no backfit
analysis pursuant to 10 CFR 50.109(c) is required for this proposed rule.

List of Subjects in 10 CFR Part 55

Manpower training programs, Nuclear power plants and reactors, Penalty,
Reporting and record-keeping requirements

For the reasons set out in the preamble and under the authority of the
Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974,
as amended, and 5 U.S.C, 553, the NRC is proposing to adupt the following
amendments to 10 CFR Part 55,

PART 55 - OPERATORS' LICENSES
1. The authority citation for Part 55 continues to read as follows:

AUTHORITY: Sec, 107, 161, 182, 68 Stat, 939, 948 953, as
anended, sec. 234, B3 Stat. 444, as amended (42 U.S.C. 2137, 2201,
2232, 228Z); secs. 201, as amended, 202, 88 Stat. 1242, as amended,
1244 (42 U.S.C. 5841, 5842).

Sections 55.41, 55.43, 55.45 and 55.59 alsc issued under sec.
30€, Pub. L. 97-425, 96 Stat. 2262 (42 U.S5.C. 102¢6). Section 55.61
also)issued under secs. 186, 187, 6R Stat. 955 (42 U.S.C. 2236,
2237).

For the purposes of sec. £23, 68 Stat. 958, as amended
(42 U.S.C. 2273); §§ 55.3, 55.21, 55.49 and 55.53 are issued under
sec., 1611, 68 Stat. 949, as amended (42 U,S.C. 2201(1)); and
§§ 55.9, 55.23, 55.25, and 55.53(f) are 1 sued under sec. 16lo,

68 Stat. 950, as amended (42 U.S.C. 2201(0)).



$5.53

In §55.53, paragraph (j) is redesignated as paragraph (1) and new
paragraphs (J) end (k) are scded to read as follows:

Conditions of licenses.

* % A &

(J) The licensee shall not perform activities authorized by a
license issued under this part while under the influence of any
legal or illegal substance or mentally or physically impaired
from any cause which adversely affects his or her ability to
safely and competently perform his or her duties.

(k) The licensee shall participate in the drug and alcoho! testing
programs established to determine compliance with the cutoff
levels of 10 CFR Part 26.

In §55.61, a new paragraph (b)(5) is added to read as follows:

55.61 Modification and revocaticn of licenses.
(b)(5) For the sale, use or possession of a controlled substance, or
¢ confirmed positive test for drugs, drug metabolites or alcohol in
violation of the conditions and cutoff levels established pursuant
to 10 CFR Part 26, or use of alcohol within the protected area, or a
determination of unfitness for scheduled work due to the consumption
of alcohol,
L B

Dated at Rockville, Maryland, this day of

For the Nuclear Regulatory Commission,

SamueT J. CRITK
Secretary of the Commission.
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MEMORANCI'M FOR: Edward L., Jordan, Director
Office for Analysis and Evaluation
of Operational Data

FROM: Frank J. Miraglia, Deputy Director
Office of Nuclear Reactor Regulation

SUBJECT: RECUEST FOR WAIVER OF CRGR REVIEW OF REVISION OF
10 CFR 55 TO PEQUIRE COMPLIANCE WITH FITNESS-FOR-DUTY
PROCRAMS AND CONFORMING MODIFICATION TO COMMISSION'S
ENFORCEMENT POLICY

Enclosed are revisions of 10 CFR Parts 2 and 55 to be sent to the Commission for
review and approval for publication in the Federal Recister. The associated
Commission paper is also enclosed. By memorandum dated March 22, 1989 (copy
enclosed), the Commission approved the "Final Rulemaking - Fitness-for-Duty
Programs (Part 26)" on March 22, 1989, and directed the staff to prepare a
notice of proposed rulemaking to amend Part 55 so that the cutoff levels
established pursuant to Part 26 become applicable to the licensed operators as

¢ condition of their license. !t further requested the staff to amend Part 2,
Appendix C, to reflect appropriate enforcement sanctions for individual licensed
operators.

The regulations in 10 CFR Part 55 establish procedures and criteria for the
issuance of licenses to operators and senior operators of utilization
facilities. These established procedures provide for the terms and conditions
upon which the Commission will issue, modify, maintain, and renew operator and
senior operator licenses, Subpart F of Part 55, under §55.53 ("Conditions of
Licenses"), sets forth the requirements and conditions for the maintenance of
operator and senior operator licenses. The existing 10 CFR 55.53(d) requires
licensed operators and senior operators to comply with all applicable rules,
requlations and orders of the Commission. This rule only serves to emphasize to
the 10 CFR Part 55 operator and senior operator the conditions they are
recuired to comply with under 10 CFR Part 26, "Fitness-for-Duty Program."

A regulatory analysis for compliance with the conditions and cutoff levels,

that examined the costs and benefits of the alternatives considered by the
Commission, was prepared for Part 26 and was therefore not repeated for these
revisions to Parts 2 and 55, The ctaff has determined that the backfit rule,

10 CFR 50.109, does not apply to this rule, and therefore, that a backfit
analysis is not required for this rule, because these amendments do no* involve
any provisicns which would impose backfits as defined in 10 CFR §0.109(a)(1).
Furthermore, these revisions to Parts 2 and 55 contain no informatior collection
requirements, Should it become necessary to reauest any information in a
particular case, the purpose of such request would be solely to verify
compliance with the current licensing basis for the individual vperator in
question and would be requested under the existing provision of 10 CFR 5§5,31(b).

CONTACT:
Robert M., Gallo, NRR
49-21031




Edward L. Jordan " 2= MaRr 2 9 1991

By memorandum dated July 16, 1989, CRGR review of this matter was deferred to
the tinal rule stage. The enclosed final rule includes a summary of the
public comments and describes the changes made as a result of these comments.

Eeceuse how well a plant is operated is a vital component of plant safety, the
Comnission wanted to clearly state what the penalty would be for viclating

the cutoff Jevels of Part 26 su that the cperators have full notice of the
gravity of any viclation. These revisions to Parts 2 and 55 will only serve to
provide full rotice to licensed individuals of the conditions urder which they
are expected to perform their licensed duties. They do not present any new staff
positions or constitute any new requirements. Therefure, we believe that CRGR
review 1s not necessary and we request a waiver of CRGR review. Any comments
concerning waiver of CRGR review are requested as soon as possible.

Frank J.CMiragMé&;y Jr., D8puty Director

Office of Nuclear Reactor Regulation

Enclosures:
As stated
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MEMORANDUM FOR: victor Stello, Jr. Scroggins, OC
Executive Director for Cperations [{eberman, OF
A LBush, NRR
FROM: Orgknuol J. Chilk, Secretary Meyer, ADM
o Shelton, IRM
SUBJECT: SECY=89-30 ~ FINAL RULEMAKING =
FITNESS~FOR~DUTY PROGRAMS
This is to advise you that the Commission (with all Commissioners

agreeing) has approved the Fitness for Duty Rule subject o the
following:

1l

In regard to the freguency of random testing, the Commission
has agreed to option 5 (the 100% testing rate).
(Commissioner Carr would have preferred a 3008 testing rate
and the use of a lower cutoff (50 ng/ml) for initial -
screening for marijuana.)

In regard to alcohol testing, the Commission has agreed to
option 2 (the .04% Blood Alcohol Cortent cutoff). The last
line in subsection 26.24(g) which indicates that alcohol
concentrations below the specified limit should be
evaluated, should be deleted. Licensees have the general
responsibility for evaluating the fitness of their personnel
whether or not some specified limit is indicated for either
drugs or alcohol.

The Commission has agreed to remove benzodiazepines and
barbituates from the panel of drugs to be tested.
(Commissioner Carr would have preferred to include them.)

The NRC Guidelines and the Statement of Consideration should
make it clear that the list of substances and cutoff levels
specified in the rule may be amended in the future in
response to advances in technology, additional experience,
or other factors identified by HHS or the NRC.

The Commission has agreed that the rule should specify, as a
minimum, a four hour period of abstinence from consumpticn
of alcoholic beverages that should precede all scheduled
shifts of work and that there should be complete abstinence
while on duty. This is conditioned on confirmation by the
staff that this period of abstinence from consumption of
alcoholic beveragss is sufficient in most cases to eliminate
the sffects of moderate drinking. This requirement should
clearly state that it does not preclude licensees from using
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individuals they need in responding to an emergency.
(Chairman Zech and Commissioner Carr while approving a
pinimur of 4 hours, would have preferred an 8 hour period of
abstinence. Commissioners Roberts and Curtiss disapproved,
and would instead leave it to licensees to consider alcohol
abstinence programs rather than requiring a particular
prevork abstinence pe iod.)
-¢BPO  (NRR) (SECY SUSPENSE: 4/9/89) 37009-\7

Testing should be randomized as to the time of day to assure
deterrence against lunch-time drinking.

The staff should assure adeguate data collection with a
requirament that the information be provided to the NRC on a
periodic basis so that the licensees programs can be
analyzed and so that the Commission can assess the
effectivensss of the rule and, if necessary, make
sppropriate improvements or changes. The method of
collection adopted should assure that comparable data is
supplied to NRC by its licensees in areas critical to
ensuring compliance with the rule. Particular care should
be taken to assure that licensees who use lower cutoffs for
any drugs report the data in a manner consistent with the _
reporting protocol for other licensees.

Section 2.1(d) of the NRC Guidelines, as presently written,
providas that specimens collected under NRC reguiations
requiring compliance with this part may only be designated
or approved for testing as described in this parc and shall
not be used to conduct any other analysis or test without
the permission of the tested individual. This is an
important safeguard. The staff should be certain that all
portions of the final published package reflect the fact
that the Commission has included this language in our
guidance. Specifically, the discussion in the response to
the public comments on u.e of the samples for other purposes
(page 54, Section 11.2.2) should reference Section 2.1(d).

The Guidelines should explicitly include the GC/MS test for
6-monoacetylomorphine (MAM) (unless the staff identifies a
sound technical basis for not specifying it) in the testing
profile, if the imuncassay screen is positive for morphine,
in order to reduce the possibility of false positives. The
guidelines should specify that, in the absence of GC/MS
{dentified MAM, the licensee should take no action unless
the Medical Review Officer identifies additional clinical
evidence of opiate abuse or misuse. As an additional
safeguard to be included in the NRC guidance, the guidance
should specify the nature of the additional clinical
evidence the Medical Review Officer will use in the
interpretation of a positive finding.

The attachad additions to the statement of consideration,
recommended by OGC, should be added to the rule.
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The attached editorial changes and clarifications should be
pade in the Federal Register Notice. The staff should
carefully review the FRN and assure that any additional
changer needed for clarification or internal consistency
vwith the Commission’s decision are made and that the format
{s consistent with the editorial requirements for
publication in the Federal Register. The revised FRN should
be returned for final Commission review, Aftirmation,
signature and publication in the Federal Register.

-tEDOY  (NRR) (SECY SUSPENSE: 4/14/89) § 704,56

The staff should revisit the need for changes to the final
rule within 18 months following the inplementation date of
the rule.

-{BDG) (NRR) (SECY SUSPENSE: 3/91) 390005;

The staff should prepare a Notice of Proposed Rulemaking to:

a. Anmend Part %5 so that the cutoff limits of Part 26
become applicable to the licensed operators as a
condition of their license. It should be made clear
what the penalty for violating the cutoff limits will
be, so that the operators have full notice of the
gravity of any violatien.

b. Amend Part 2, Appendix C, to reflect appropriate
enforcement sanctions for individual licensed
operators.

The Notice of Propossd Rulemaking should be returned to the
Commission for review and approval.

+880)-  (NRR) (SECY SUSPENSE: 6/1/89) £9500y3

The staff should study the need to amend Part 26 to include
materials licenseses and fuel cycle facilities and how drugs
a~d alcohol abuse affects their safety; especially the
security of Category I facilities. The results of the study
and, if sppropriate a proposed rule, should be provided to
the Commission.

+BBOY- (NMSS/RES) (SECY SUSPENSE: 12/89) § 50002 %

The staff should further explore the need to amend Part 26
to add benzodiazepines and barbituates to the testing
protocol and lover the cutoff levels for marijuana and
amphetamines based on informaticn it has or receives. 1In
this regard the staff should specifically request the
Secretary of HHS to review and comment on the advantages and
disadvantages of the NRC extending Part 26 to include these
additional drugs and lower cutoff levels. To assist HHS,
the staff should provide HHS with available information
concerning industry experiences with thear fitness-for-duty
programs and the procedural modifications the NRC has made
to further protect individual rights, as the HHS procedures
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are applied by NRC to the nuclear power industry. The staff
should regueet a prompt response from HHS. The staff should
keep the Commission informed of the status of the HHS
review. The staff should provide recommendations regarding
a proposed rule to the Commission based upon information
available. (Chairman Zech and Comnissioner Carr would have
preferred to publish for comment a Notice of Proposed
Rulemaking to amend Part 26 to add beanzodiazepines and
barbituates to the testing protocol and lower the cutoff
levels for marijuana and amphetamines and request HHS to
compent on the proposed rule.)

(NRR) «~¢EDO}~Provide status of review (SECY SUSPENSE: 9/89)
(NRR) -¢EDOJ =Provide Recommendations

16.

cc:

regarding Proposed rule
to Commission (SECY SUSPENSE: 12/89)
9000 5
As a separate matter, the staff should request the g cretary
of HHS to review the merits of adding benzodiazepines and
barbituates to the classes of tested drugs and of lowering
cutoff levals for marijuana and amphetamines for NRC and
other federal programs. The staff should keep the
Commission informed of the status of the HHS reviev.
~(EDOJ) (ADM) (SECY SUSPENSE: 9/89)

Chairman Zech $900c4s
Cozmissioner Roberts
Commissioner Carr
Commissioner Rogers
Commissioner Curtiss
0oGC
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The Commissioners

James M., Taylor
Executive Director for Operations

PEVISION OF 10 CFR PART &5 TO REQUIRE COMPLIANCE WITH
FITNESS<FOR-DUTY PROGRAMS AND OF THE COMMISSION'S
ENFORCEMENT POLICY

To obtair the Commission's approval to publish the final

rule revising & 55.53 and § 55.61 of Title 10 of the

Code of Federal Regulations (10 CFR) Part 55 to

require that compliance with the conditions and cutoff

levels of 10 CFR Part 26, "Fitness-for-Duty Programs,"

is a condition of an operator or a senior operator license.
In addition, to reflect appropriate enforcement sanctions

for individual licensed operators, a modification of the
Commission's enforcement policy, Appendix C to 10 CFR Part 2,
is also described.

The Commission approved SECY 89-30, "Final Rulemaking -
Fitness-for-Duty Programs (Part 265," subject to the
conditions stated in a staff requirements memorandum (SRM)

of March 22, 1989, In the SRM, the Commission directed the
staff to prepare a notice of proposed rulemaking to amend
Part 55 so that the cutoff levels established pursuant to
Part 26 become applicable to licensed operators as conditions
of their license. The Commission further requested the

staff to amend Part 2, Appendix C, to reflect appropriate
enforcement sanctions for individua] licensed operators.

The proposed rulemaking was published in the Federal Register
on April 17, 1990 (55 FR 14288),

In its SRM the Commission indicated that the penalty should
be clearly described for violating the cutoff levels for
substances described in Part 26 so that licensed operators
at nuclear power and non-power facilities will have full
notice of the gravity of any violation. Therefore, 10 CFR
Part 2 is being modified to reflect appropriate enforcement
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sanctions for individual licensed operators who violate
applicable cutoff levels. A summary of the staff's recponse
to the SRM, indicating the changes to Part 55 and Part 2,

is provided herein; the final rule, including a summary of

the public comments received on the proposed rule, is provided
as an enclosure.

Subpart G of 10 CFR Part 55, "Modification and Revocation
of Licenses," describes the circumstances under which
licenses may be modified or revoked, including willful
violation of or failure tc observe any of the terms

or conditions of a license. Subpart H, "Enforcement,"
indicates that civil penalties may be imposed for violation
of a license issued under Section 107, "Operators'
Licenses," of the Atomic Energy Act. Therefore, making
compliance with fitness-for-duty (FFD) requirements a
condition of an operator's license will provide a basis
for issuing a notice of violation or civil penalty to
licensed operators who violate such provisions. This
condition will be applicable to both power and non-power
licensed operators. The final rule is intended to make
the 10 CFR Part 26 cutoff levels applicable to non-power
reactor licensed operators (Part 55 licensees) not to the
non-power facilities (Part 50 licensees).

It is the staff's position that this amendment to § 55.53,
"Conditions of Licenses," will clearly describe the
obligation of the licensed operator to comply with the

FFD requirements for substance use or misuse (including
applicable cutoff levels) contained in 10 CFR Part 26.
Further, the amendment to § 55.61, "Modification and
Revocation of Licenses," will provide explicit notice of
the terms or conditions, including FFD standards, under
which a license may be revoked, suspended, or modified.

Beyond making the Part 26 cutoff limits enforceable
conditions of Part 55 operator licenses, the final rule
contains a number of other provisions for ensuring that
operator performance is not adversely affected in any
manner by drugs or alcohol.

First, Part 26 explicitly imposes sanctions for use of
iTTegal drugs., It does not explicitly impose sanctions

for alcohol abuse although it requires facility licensees
to impose sanctions sufficient to deter abuse. The staff
agrees with this approach for other than licensed operators.
For licensed operators, the staff believes it appropriate
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that NRC specify sanctions for exceeding the alcohol cutoff
levels and that such sanctions be the same as those

for exceediny i11legal drug cutoff levels, The staff
believes that alcohol abuse before or during an operator's
performance of licensed duties is a significant health and
safety issue because of the critical duties of the

operator to diagnose plant parameters and to perform
immediate actions necessary to place the reactor in a

safe shutdown condition.

Second, the final rule prohibits the operator from
performing licensed duties while under the influence of
any substance, legal or illegal, that could adversely
affect his or her ability to safely and competently
perform those duties. This standard will require the
operator to comply with the Part 50 facility licensee's
FFD program pertaining to the use or abuse of legal or
illegal drugs. It is important for NRC to establish a
standard for an operator's use of legal drugs because the
licensed operators may be challenged to place the reactor
in a safe shutdown condition and must be mentally alert and
physically able to do so.

As pointed out in the supplementary information to Part
26, "the NRC believes that a licensee's policies regarding
workers' use of legal drugs and alcohol is as important for
ensuring public health and safety as the licensee's policy
regarding 1llegal drug use." The revision to Part 55 will
clearly establish an FFD standard that prohibits operators
and senior operators from performing licensed activities
while under the influence of legal or illegal drugs. This
requirement is in addition to and not necessarily related
to the Part 50 licensee's obligation to inform NRC if a
licensed operator develops a physical or mental condition
that causes him or her to fail the medical qualification
requirements of Part 55.

The Part 50 licensee has a responsibility, under its FFD
program, to establish and implement written policies and
procedures that address the use and abuse of prescription

and over-the-counter drugs. To be consistent with this

rule it is expected that a Part 50 licensee will require
licensed operators (Part 55 licensees) to comply with the
facility's Part 26 program for reporting uses of prescription
or over-the-counter drugs to a medical review officer or
supervisory personnel, The facility's written policies

and procedures must be in sufficient detail to provide
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affected individuals with information about what is expected
of them and what consequences may result from lack of
adherence to the facility's policies. The final rule will
require, through a condition of the operator's license,

that the operator comply with the facility licensee's
established requirements addressina prescription and
over-the-counter drugs. If only the sale, use, or possession
of 1llegal substances are regulated, then the standard
imposed on licensed operators will be significantly lowered
and the primary objective of protecting the public health
and safety will be compromised. The NRC must establish an
FFD standard for licensed operators that recognizes that the
use or misuse of legal over-the-counter and prescription
drugs could cause physical and mental impairment just as
well as the use of illegal drugs can.

Third, the final rule explicitly prohibits licensed
operators from engaging in the sale, possession, or use of
any 11lecal substance whether such sale is on site or off
site, Although Part 26 only provides 2 specific sanction
for on-site sale, possession, and use, the staff believes
that the specific prohibition on licensed operators against
the sale, possession, or use of illegal drugs on site or
off site is consistent with the stated policy requirements
of Part 26, to wit: "Individuals who are not reliable and
trustworthy...shall not be licensed or permitted to perform
responsible health and safety functions." (See 54 FR 24493,)

Fourth, the final rule places the responsibility of
fitness for duty on the Part 55 licensed operator through
a condition of his or her license. The operator is to be
held personally accountable for the existing Part 55
medical requirements that govern his or her physical and
mental condition and for the FFD standard established by
the facility licensee. This requirement is consistent
with the Part 50 licensee's obligation to inform the NRC
if a licensed operator develops a physical or mental
condition that causes the operator to fail the medical
qualification standards established in ANSI/ANS-3.4-1983
and required by 10 CFR Part 55.

In the SRM the Commission also requested that the enforcement
policy (Appendix C to 10 CFR Part 2) be amended by rulemaking
along with the changes to 10 CFR Part 55, The staff is
modifying the enforcement policy in conjunction with final
rulemaking of 10 CFR Part 55, as described in the
supplementary information for the enclosed amendment.
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Recommendations:

In cases involving a licensed operator's failure to

meet applicable FFD requirements (10 CFR 55.53(j)), the

NRC may issue a notice of violation or a civil penalty to

a licensed operator, or an order to suspend, modify or
revoke the license. These actions may be taken the first
time a licensed operator fails a drug or alcohol test,

that is, exceeds the cutoff leveis of 10 CFR Mart 26 or the
facility licensee's cutoff levels, if lower. In addition,
the NRC will at a minimum, issue an order to suspend the
Part 55 license for up to 3 years the second time the
individual exceeds those cutoff levels. If there are less
than 3 years remaining in the term of the individual license,
the NRC may consider not renewing the individual license

or issuing a new license after the 3-year period is completed.
The NRC will issue an order to revoke the Part 55 license
the third time an individual exceeds applicable cutoff
levels., A licensed operator or applicant who refuses

to participate in the drug and alcohol testing programs
established by the facility licensee or who is involved in
the sale, use, or possession of an illegal drug may be
subject to license suspension, revocation, or denial.

To assist in determining the severity levels of

potential violations, 10 CFR Part 2, Appendix C,

Supplement I, is modified to provide a Severity Level I

example of a licensed operator performing duties while

unfit, a Severity Level 1] example of a licensed

operator involved in the saie, use, or possession of

i1legal drugs within the protected area, and a Severity |
Level 111 example of a licensed operator's initial failure |
of a drug or alcohol test,

The staff is also modifying the enforcement policy to
state that civil penalty actions against licensed
operators will require approval of the Commission in
accordance with the Commission's direction in the Peach
Bottom case (SECY 88-201).

The 0ffice of General Counsel has reviewed this final rule
and has no legal objection,

That the Commission:

(1) Aggrove publication in the Federal Register of final
rulemaking amending 10 CFR Part 55, Subpart F, to
clearly establish a condition of an operator's license

that would prohibit conduct of Ticensed activities while
under the influence of any substance that could adversely
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(2)

affect performance of licensed duties, amending 10 CFR
Part 55, Subpart G, to provide explicit additional
notice for the terms or conditions under which a
license may be revoked, suspended or modified, and
amending 10 CFR Part 2, Appendix C to reflect
appropriate enforcement sanctions for individual
Ticensed operators.

Certify that this rule does not have a significant
econom!c impact on a substantial number of small
entities in order to satisfy the requirements of the
Regulatory Flexibility Act (5 U.S.C. 605(b)).

Note:

(a) That the final rule will become effective 30
days after publication in the Federal Register,

(b) That a reoculatory analysis has been prepared for
this rulemaking action (Enclosure B).

(c) That neither an environmental impact statement
nor an environmental assessment and finding of
no significant impact has been prepared for this
final rule because it meets the criteria for a
categorical exclusion under § 51.22 (c)(1).

(d) That the Subcommittee on Nuclear Regulation of
the Senate Committee on Environment and Public
Works and the Subcommittee on Energy and Power
of the House Committee on Energy and Commerce
and the House Committee on Interior and Insular
Affairs will be informed of this rulemaking
action (Enclosure C).

(e) That the final rule does not contain new or
amended information collection requirements
subject to the Paperwork Reduction Act.

(f) That the Chief Counsel for Advocacy of the Small
Business Administration will be informed of the
certification and the reasons for it as required
by the Regulatory Flexibility Act.

(g) That a public announcement will be issued
(Enclosure D).

(h) That a copy of the final rule will be
distributed to all affected licensees and other
interested persons.
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Enclosure:
Final Rulemaking

That the Advisory Committee on Reactor
Safeguards has reviewed the final rule,

That the Committee to Review Generic
Pequirements waived their review of the
final rule.

James M. Taylor
Executive Director
for Operations
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NUCLEAR REGULATORY COMMISSION
10 CFR PART 55
RIN 3150-AD 55
Operators' Licerses

AGENCY:  Nuclear Regulatory Commission.
ACTION: Final rule.

SUMMARY: The tluclear Regulatory Commission (NRC) ic amending its regulations
to specify that the conditi.ns and cutoff levels established pursuant to the
Commission's Fitness-for-Duty Programs are applicable to licensed operators as
conditions of their licenses. The final rule provides a basis for taking
enforcement actions against licensed operators (1) who use drugs or alcohol in
a manner that would exceed the cutoff levels contained in the fitness-for-duty
rule, (2) who are determined by a facility medical review officer (MRO) to be
under the influence of any prescription or over-the-counter drug that could
adversely affect his or her ability to safely and competently perform licensed
duties, or (3) who sell, use, or possess illegal drugs. The final rule will
ensure a safe operational environment for the performance of all licensed
activities by providing a clear understanding to licensed operators of the
severity of violating requirements governing drug and alcohol use and substance
abuse.

EFFECTIVE DATE: (30 days after publication in the Federal Register)

FOR FURTHER INFORMATION CONTACT: Robert M, Gallo, Chief, Operator Licensing
Branch, Office of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission,
Washington, DC 20555, Telephone: (301) 492-1031.

SUPPLEMENTARY INFORMATION:
Background

On June 7, 1989 (54 FR 24468) the NRC issued & new 10 CFR Part 26, entitled
"Fitness-for-Duty Programs," to require licensees authorized to construct or
operate nuclear power reactors to implement a fitness-for-duty program. The
general objective of this program is to provide reasonable assurance that nuclear
power plant personnel will perform their tasks in a reliable and trustworthy
manner, and not under the influence of any prescription, over-the-counter, or
il1legal substance that in any way adversely affects their ability to safely and
competently perform their duties. A fitness-for-duty program, developed under
the requirements of this rule, is intended to create a work environment that is
free of drugs and alcohol and the effects of the use of these substances.

On April 17, 1680, (55 FR 14288), the NRC published in the Federal Register
proposed amendments to 10 CFR Part 55 to spec fy that the conditions and
cutoff levels established in 10 CFR Part 26, "Fitness-for-Duty Programs," are
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épplicable to licensed operators as a condition of their licenses. These
amendments also provide a basis for taking enforcement action against licensed
operators who violate 10 CFR Part 26. The proposed rule also described
contemplated changes to the NRC enforcement policy. The comment period ended
on July 2, 1990,

The Commission is adding specific conditions to operator licenses issued
under 10 CFR Part 55 to make fitness-for-duty requirements directly applicable
to licensed operators, As pointed out in the supplementary information
accompanying the promulgation of 10 CFR Part 26, the scientific evidence shows
conclusively that significant decrements in cognitive and physical performance
result from the use of 11licit drugs as well as from the use and misuse of
prescription and over-the-counter drugs. Given the addictive and impairing
nature of certain drugs, while recognizing that the presence of drug metabolites
does not necessarily relate directly to a current impaired state, the presence
of drug metabolites in an individual's system strongly suggests the 1ikelihood
of past, present, or future impairment affecting job activities. More specifically,
the Commission stated, "Individuals who are not reliable and trustworthy, under
the influence of any substance, or mentally or physically impaired in any way
that adversely affects their ability to safely and competently perform their
duties, shall not be licensed or permitted to perform responsible health and
safety functions.” (See 54 FR 24468, June 7, 1989.) Although trere is an
underlying assumption that operators will abide by the licensees' policies and
procedures, any involvement with illegal drugs, whether on site or off site,
indicates that the operator cannot be relied upon to obey the law and therefore
may not scrupulously follow rigorous procedural requirements with the integrity
required tc ensure public health and safety in the nuclear power industry,

The Commission believes strongly that Ticensed operators are a critical
factor in ensuring the safe operation of the facility and consequently
considers unimpaired job performence by each licensea operator or senior
operator vital in ensuring safe facility operation. The NRC routinely denies
Part 55 license applications or conditions operator and senior operator
Ticenses if the applicant's medical condition and general health do not meet
the minimum standards required for the safe performance of assigned job dut.es.
Further, under § 55.25, if an operator develops, during the term of his or her
license, a physical or mental condition that causes the operator to fail to
meet the requirements for medical fitness, the facility licensee is required
to notify the NRC., Any such condition may result in the operator's license
being modified, suspended, or revoked.

The power reactor facility licensee is further required under § 26.20(a) to
have written policies and procedures that address fitness-for-duty requirements
on abuse of prescription and over-the-counter drugs and on other factors such
as mental stress, fatigue, and illress that could affect fitness for duty.

The Commission expects each licensed operator or senior operator to follow the
licensee's written policies and procedures concerning the use and reporting
requirements for prescription and over-the-counter drugs and other

factors that the facility has determined could affect fitness for duty.

The use of alcohol and drugs can directly impair job performance. Other
causes of impairment include use of prescription and over-the-counter
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med co 15, emotioné] and mental stress, fatigue, illness, and physical &nd
psy«! ‘cal impeairments, The effects of alcohol, which is a druc, are well
kne v documented and, therefore, are not repeated here. [Drugs such as
mar . , sedatives, hallucincgens, and high doses of stimulants could

adversely affect an employee's ability to correctly judge situations and make
decisions (NUREG/CR-2196, "Drug and Alcohol Abuse: The Bases for Employee
Assistance Programs in the Nuclear Industry," available from the National
Technical Information Service). The greatest impairment occurs shortly after
use or abuse, and the negative short-term effects on human performance
(including subtle or marginal impairments that are difficult for a supervisor
to detectg can last for several hours or days. The amendment to 10 CFR Part 55
will establish a2 condition of an operator's license that will prohibit
conduct of licensed duties while under the influence of alcohol or any
prescription, over-the-counter or illecal substance that would adversely
affect performance of licensed duties as described by the facility's fitness-
for-duty program. The amendment will be applicable to licensed operators of
power and non-power reactors, This rulemaking is not intended to apply the
provisions of 10 CFR Part 26 to non-power facility licensees, but to make it
clear to a1l licensed operators (power and non-power) through conditions of
their lizenses that the use of drugs or alcohol in any manner that vould
adversely affect performance of licensed duties would subject them to
enforcement action.

As explained in the Commission's enforcement policy (see 53 FR 40027,
October 13, 1988), the Commission may take enforcement action if the conduct
of an individual places in question the NRC's reasonable assurance that
licensed activities will be properly conducted. The Commission may take
enforcement action for reasons that would warrant refusal to issue a license on
an original application. Accordingly, enforcement action msy be taken
regarding matters that raise issues of trustworthiness, reliability, use of
sound judgme~t, integrity, competence, fitness for duty, or other matters that
may not necesserily be a violation of specific Commission requirements,

The Tommiscion is amending §55.53 to establish as a condition of an
operator's license a provision precluding performance of licensed duties while
under the influence of drugs or alcohol in any manner that could adversely affect
performance. The Commission further amends § 55.61 to provide explicit
additional notice of the terms and conditions u~der which an operator's license
may be revoked, suspended, or moditied. In addition, positive test results and
failures to participate in drug and alcohol testing programs will be considerec
fn making decisions concerning renewal of a Part 55 license. These provisions
will apply to any fitness-for-duty program established by a facility licensee,
whether or not required by Commission regulations, including programs that
establish cutoff levels below those set by 10 CFR Part 26, Appendix A. The
Commission notes, however, that it has the discretion to forego enforcement
action against a licensed operator if the facility licensee established cutoff
levels that are so low as to be unrersonable in terms of the uncertainties of
testing. The Commission has reserve:® the right to review facility licensee
programs against the performance cbjectives of 10 CFR Part 26, which require
reasonable deti “tion measures. The revised rule will not impose the provisions



[7590-01]

of 10 CFR Part 26 on non-power facility licensees. It is revised to make
compliance with the cutoff levels and the policy and procedures regarding the
use of legal and il1legal drugs established pursuant to 10 CFR Part 26 « license
condition for all ho.‘ers of a 10 CFR Part 55 license.’

Part 26 requires that facility licensees provide appropriate training
to licensed operators, among others, to ensure that they understand the effect
of prescription and over-the-counter drugs and dietory conditions on job
performance and on chemical test resu'ts. The training also should indicate
information about the roles of supervisors and the medical review officer in
reporting an operator's current use of over-the-counter drugs or prescripti~n
drugs that may impair his or her performance. Licensed operators are required to
follow their facility's policies and procedures regarding fitness-for-duty
requirements,

Licensed operators will be subject to notices of violation, civil
penalties, or orders for violation of their facility licensee's fitness-for-duty
requirements. Therefore, in addition to amending the regulations to establish
the 10 CFR Part 55 licensed operators' obligations, the Commission is modifying
the MPC enforcement policy (Appendix C to 10 CFR Par* 2) in conjunction with the
final rulemaking &s described below.

In cases involving a licensed operator's failure to meet applicable
fitness-for-duty recuirements (10 CFR 55.53(i)), the NRC may issue 2 notice of
violation or a civil penalty to a licensed opera‘or, or an order to suspend,
modify or revoke the license. These actions may be taken the first time a
licensed operator fails a drug or alcohol test, that is, exceeds the cutoff
levels of 10 CFR Part 26 or the facility licensee's cutoff levels, if lower.

In addition, the NRC will, at a minimum, issue an order to suspend the Part §5
license for up to three years the second time an individual exceeds those cutoff
levels, If there are less than three years remaining in the term of the individual
Ticense, the NRC may consider not renewing the individual license or issuing a

new license until the three-year period is completed. The NRC will issue an

order to revoke the Part 55 lirense the third time an individual exceeds those
cutoff levels. A licensed op:: tor cr applicant who refuses to participate

in the drug and alcohol testir . »>grams established by the facility licensee

or who is involved in the sale _.e, or possessicn of an illegal drug may be
subject to license suspension, revocation, or denial.

To assist in determining the severity levels of potential violations,

10 CFR Part 2, Appendix C, Supplement 1 is modified to provide a Severity

Level 1 example of a licensed operator performing duties while unfit, a Severity
Level 11 example of a licensed operator involved in the sale, use, or possession
of illegal drugs within the protected area, and a Severity Level IIl example of a
licensed operator's initial failure of a drug or alcohol test.

Summary of Public Comments

Letters of comment were received from 39 respondents. One commenter wrote
two letters, which brought the total number of responses to 40. Thirty-one of
the commenters wrote that the rule is unnecessary because the regulations
already exist to ensure t . the reactor operators adhere to 10 CFR Part 26.
The Commission agrees that the necessary regulations exist to have licensed

w
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operators comply with the provicions of Part 26. However, the Commissicn

realizes that the licensed operator is cne of the main components and possibly

the most critical component of continued safe reactor operation. Therefore,

it wants to emphasize to erd clearly inform the operators that as conditions

of their licenses they must comply with their facility's fitness-for-duty program,
The Commission also wants to clarify the term “use" versus "consumption" of
alcohol in protected reactor areas. The rule has been rewritten to indicate that
the "use of alcohol" means consumption of alcoholic beverages. The rule does not
prohibit the use of alcohol within the protected areas for other than

ingestior, such as application to the body. The use of medicine that contains
alcohol is allowed within the parameters of the fac‘lity's fitness-for-duty program.
However, use of over-the-counter or prescription drugs containing alcohol must

be within the prescribed Timitations and in compliance with the facility's
fitness-for-duty program.

Twenty-eight of the commenters wrcte that this rule singles out licensed
operaturs for special treatment to the detriment of their morale. This rule
stresses to licensed operators that because of their critical role in the
safe operation of their reactors, they must be singled out for special treatment
to stress that their continuons unimpaired job performance is & highly necessary
compeonent of the overall safe operation of the reactors. The rule also
stressec to licensed operators that their licenses are a privilege and not a
right, and that refusal to participate in facility fitness-for-duty requirements
can lead to enforcement action and/or licensing action. There has been no
change to the rulemaking because of these comments.

Twenty commenters stated that it is an unnecessary burden that the
proposed rule requires medical personnel to be available 24 hours a day to make
Judoments about prescription and over-the-counter drugs. Medical personnel
are not required by Part 26 or Part 55 to be on duty 24 hours a day for
prescription and over-the-counter drug evaluation. The intent of the rule is
that licensed operators follow the facility fitness-for-duty program for
supervisory notification of fitness-for-duty concerns about the use of legal
drugs. The rulemaking has been clarified to more fully explain this intent.

There were two questions about the basis for the rulemaking -- (1) What is
the basis or need for the rule change? (2) Is it an industrywide problem?
First, the basis for the rule change was discussed above under the need for the
rule (regulations already exist). Secondly, there is currently no conclusive
evidence of an industrywide drug probiem. However, the Commission can have
nothing but a zero tolerance level for drug and alcohel use or abuse because of
the critical nature of the industry. Therefore, the Commission deemed it
necessary to stress compliance with facility fitness-for-duty programs as a
condition of licensure. There is no change to the rulemaking as a result of
these comments.

There was one question about the reporting of legal drugs. A licensed
operator asked how operators who do not report medicinal use of drugs will be
treated, Licensed operators are required to follow the fitness-for-duty program
procedures and policies developed by their facility.
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Two issues were specific to licensed operators at test and research reactor
facilities. One was that formal drug testing programs should not be required for
non-power facilities., These programs are not required by Part 26 or Part 55;
however, if a fitness-for-duty program has been established at a non-power
facility, licensed cperators are required to participate. The second issue,
regarding over-the-counter and prescription medication, was that medical review
officers do not exist at non-power facilitie . That statement is true; there
are no requirements in either Part 26 or Part 55 that they do. No change to the
rulemaking was required as a result of these comments,

Environmental Impact: Categorical Exclusion

The NRC has determined that this final rule is the type of action
described in categorical exclusion 10 CFR 51.22(c)(1). Therefore, neither an
environmental impact statement nor an environmental assessment has been
prepared for this rule.

Paperwork Reduction Act Statement

This rule contains no information collection requirements and, therefore,
is not subject to the requirements of the Paperwork Reduction Act of 1980 (44
U.S.C. 3501 et seqg.),.

Regulatory Analysis

The regulations in 10 CFR Part 55 establish procedures and criteria for
the issuence of Ticenses to operators and senior operators of utilization
facilitiec licensed pursuant to the Atomic Energy Act of 1954, as amended, or
Section 202 of the Energy Reorganization Act of 1974, as amended, and 10 CFR
Part £0. These established procedures provide the terms and conditions
upon which the Commission will issue, modify, maintain, and renew operator and
senior operator licenses,

Subpart F of Part 55, under §55.53, “Conditions of Licenses," sets forth
the requirements and conditions for the maintenance of operator and senior
operator licenses.

This rule serves to emphasize to the holders of operator and senior operator
licenses the conditions they are required to compiy with under 10 CFR Part 26,
"Fitness-for-Duty Pr.gram." A regulatory analysis has been prepared for the final
rule resulting in the promulgation of Part 26 and is available for inspection
in the NRC Public Document Room, 2120 L Street NW (Lower Level), Washington, D.C.
This analysis examines the costs and benefits of the alternatives considered
by the Commission for compliance with the conditions and cutoff levels.

The Commission previously requested public comment on the regulatory analysis
as part of the rulemaking proceeding that resulted in the adoption of Part 26.

Regulatory Flexibility Certification
In accordance with the Regulatory Flexibility Act, 5 U.S.C. 605(b), the

NRC certifies that this rule will not have a significant economic effect on a
substantial number of small entities. Many applicants or holders of operator
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licenses fall within the definition of small businesses found in Section 34 of
the Small Business Act (15 U.S.C. 632) or tne Small Business Size Standards set
out in regulations issued by the Small Business Administration at 13 CFR Part
121 or the NRC's size standards published December 9, 1985 (50 FR 50241),
lowever, the rule will only serve to provide notice to licensed individuals of
the conditions under which they are expected to perform their licensed duties.

Backfit Analysis

The NRC has determined that the backfit rule, 10 CFR 50.109, does not
apply to this final rule, and therefore, that a backfit analysis is not required for
this rule because these amendments do nct involve any provisions that would
impuse backfits as defined in 10 CFR 50.109(a)(1).

List of Subjects in 10 R Parts 2 and 55

Part Z - Administrative practice and procedure, Antitrust, Byproduct
material, Classified information, Civil penalty, Enforcement, Environmental
protection, Nuclear materials, Nuclear power plants and reactors, Penalty, Sex
discrimination, Source material, Special nuclear material, Violations, Waste
treatment and disposal.

Part 55 - Criminal penalty, Manpower training programs, Nuclear power
plants and reactors, Reporting and recordkeeping requirements.

For the reasons set it in the preamble and under the authority of the
Atomic Enercy Act of 1954, as amended, the Energy Reorganization Act of 1974,
as amended, and 5 U.S.C, 552 and 553, the NRC is proposing to adopt the
following amendments to 10 CFR Part 2 and 10 CFR Part 55.

PART 2 - RULES OF PRACTICE FOR DOMESTIC LICENSING PROCEEDINGS

1. The authority citation for Part 2 continues to read as follows:
AUTHORITY: Secs. 161,181,68 Stat. 948, 953, as amended (42 U.S.C
2201, 2231); sec, 191, as amended, Pub, L. 87-615, 76 Stat. 409 (42
U.S.C. 2241); sec. 201, 88 Stat. 1242, as amended (42 U.S.C. 5841); 5.
3.5 558,
Section 2.101 also issued under secs. 53, 62, 63, 81, 103, 104, 105,
68 Stat. 930, 932, 933, 935, 936, 937, 938, as amended (42 U.S.C. 2073,
2092, 2093, 2111, 2133, 2134, 2135); sec. 114(f), Pub. L. 97-425, 96
Stat, 2212, as amended (42 U.S.C. 10134(f)); sec. 102, Pub. L. 91-190,
83 Stat. 853, as amended (42 U.S.C. 4332); sec. 301, 88 Stat. 1248
(42 U.S.C. 5871). Sections 2,102, 2.103, 2.104, 2.105, 2.721 also issued
under secs., 102, 103, 104, 105, 183, 189, 68 Stat. 93€, 937, 938, 954,
955, as amended (42 U.S.C. 2132, 2133, 2134, 2135, 2233, 2239). Section
2.105 also issued under Pub., L. 97-415, 96 Stat. 2073 (42 U.S.C. 2239).
Sections 2,200-2.206 also issued under secs., 186, 234, 68 Stat. 955, 83
Stat. 444, as amended (42 U.S5.C. 2236, 2282); sec. 206, 88 Stat. 1246 (42
U.S5.C. 5846). Sections 2.600-2.606 also issued under sec. 172, Pub. L.
91-190, €3 Stat, 855, as amended (42 U.S.C. 4332). Sections 2.700a, 2.719
also issued under 5 U.S.C. 554, Sections 2.754, 2.760, 2.770, 2.780 also

U
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issued under 5 U.S.C. 557. Section 2.764 and Table 1A of Appendix C also
issued under secs. 135, 141, Pub. L. 97-425, 96 Stat, 2232, 2241 (42 U.S.C.
10155, 10161). Section 2.790 aiso issued under sec., 103, €8 Stat. 936, as
amended (42 U.S.C. 2133) and & U.S.C. 552. Sections 2.800 and 2.£08 also
issued under 5 U.S.C. 553, Section 2.809 also issued under 5 U.S.C. 553 and
sec, 29, Pub. L. 85-256, 71 Stat. 579 as amended (42 U.S.C. 2039).

Subpart K also issued under sec. 189, €8 Stat, 955 (42 U.S.C. 2239); sec.
134, Pub, L. 97-42' € Stat, 2230 (42 U.S.C. 10154). Subpart L also
issued under sec, 68 Stat. 955 (42 U.S.C. 2239). Appendix A also
issued under sec. 6, Pub. L. 91-560, 84 Stat. 1473 (42 U.S.C. 2135).
Appendix B also issued under sec. 10, Pub. L. 99-240, 99 Stat. 1842 (42
U.S.C. 2021b et seq.).

2. Appendix C to 10 CFR Part 2 is amended by =-
a. Adding an undesignated paragraph at the end of Section V. E,
b. Adding paragraph (8) to Section VIII, and
¢. Adding paragraph A. 5., B. 3., and C. 9 to Supplement I to
read as foliows:

Appendix C - General Statement of Policy and Procedure for NRC
Enforcement Actions

»* * * * *

V. Enforcement Actions

. * * * *

E. Enforcement Actions Involviig Individuals

Tn the case of a Ticensed operator's failure to meet applicable
fitness-for-duty requirements (10 CFR 55.53(j)), the NRC may issue a notice
of violation or a civil penalty to the Part 55 licensee, or an order to suspend,
modify or revoke the license. These actions may be taken the first time a
licensed operator fails a drug or alcohol test, that is, exceeds the cutoff
levels of 10 CFR Part 26 or the facility licensee's cutoff levels, if lower.
In addition, the NRC will at a minimum, issue an order to suspend the Part
55 license for up tn three years the second time a licensed operator exceeds
those cutoff levels. In the event there are less than three years remaining
in the term of the individual's license, the NRC may consider not renewing the
individual's license or issuing a new license after the three year period is
completed. The NRC will issue an order to revoke the Part 55 license the
third time a licensed operator exceeds those cutoff levels. A licensed
operator or applicant who refuses to participate in the drug and alcohol
testing programs established by the facility licensee or who is involved in
the sale, use, or possession of an illegal drug may be subject to license
suspension, revocation, or denial. For the purposes of applying the examples
in Appendix C, Supplement 1, 2 licensed operator is considered unfit for duty
when she or he has exceeded the cutoff levels established by the utility's
fitness-for-duty program and is clearly not able to perform assigned duties

because ol alcohol or drug use.
* * - - *
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VI1l. Responsibilities
* * * * *

(8) Any proposed enforcement action involving a civil penalty to a

licensed operator,
* * * * *

Supplement 1 - Severity Categories
A, Severity | * * "
* * * * Al

5. A licensed operator performing duties while unfit for duty.

B. Severity Il * . v

3. A licersed operator involved in the use, sale, or possession of
illegal drugs or alcohc] within the protected area.

C. Severity 111 * * »
» » * - *

9. A licersed operator's failure of a drug or alcohol test.
* - * * *

PART 55 - OPERATORS' LICENSES

L8N J
.

The authority citation for Part 55 is revised to read as follows:

AUTHORITY: Secs. 107, 161, 182, 68 Stat. 939, 948 953, as
amended, sec. 234, 83 Stat. 444, as amended (42 U.S.C. 2137, 2201,
2232, 2282); secs, 201, as amended, 202, 88 Stat. 1242, as amended,
1244 (42 U.S.C, 5841, 5B42).

Sections 55.41, 55.43, 55.45 and 55.59 also issued under sec.
306, Pub. L., 97-425, 96 Stat. 2262 (42 U.S.C. 10226). Section 55.61
a1so)issued under secs. 186, 187, 68 Stat. 955 (42 U.S.C. 2236,
2237).

For the purposes of sec. 223, 68 Stat. 958, as amended
(42 U.S.C. 2273); §§ 55.3, 55.21, 55.49 and 55.53 are issued under
sec. 1611, 68 Stat. 949, as amended (42 U.S.C. 2201{i)); and §§ 55.9,
§5.23, 55.25, and 55.53(f) are issued under sec. 1610, 68 Stat. 950,
as amended (42 U.S.C. 2201(0)).

4. In § 55.53, paragraph (j) is redesignated as paragraph (1) and new
paragraphs (j) and (k) are added to read as follows:

§ 55,83 Conditions of licenses.

* o o

(j) The licensee shall not consume or ingest alcoholic beverages
within the protected area of power reactors, or the contrclled
access area of non-power reactors. The licensee shall not use,
possess, or sell any illegal drugs. T.e license2 shall not
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perform activities authorized by a license issued under this
part whiile under the influence of alcohol or any prescription,
over-the-counter, or illegal substance that could adversely
affect his or her ability to safely erd competently perform his
or her licensed duties. For the purpose of this paragraph, with
respect to alcoholic beverages and illegal drugs, the term
"under the influence" means the licensee exceeded the lower of
the cutoff levels for drugs or alcohol contained in 10 CFR Part
26, Appendix A, of this chapter, or as established by the
facility licensee. With respect to prescription 2nd
over~the-counter drugs, the term “under the influence" means the
Ticensee could he mentally or physically impaired, as determined
by a medical review officer or supervisor if there is no medical
officer available, in such a manner as to adversely affect his
or her ability to safely and competently perform licensed
duties.

(k) Each licensee at power reactors shall participate in the drug and
alcohol testing programs established pursuant to 10 CFR Part 26.
Each licensee at non-power reactors shall participate in any drug
and alcohol testing program that may be established for that
non-power facility,

* * * * *
3. In § 55.61, a new paragraph (b)(5) is added to read as follows:

§ 55.61 Modification and revocation of licenses.
- - Y - -

(b) * * -

(5) For the sale, use or possession of illegal drugs, or refusal to
participate in the facility drug and alcohol testing program, or a
confirmed positive test for drugs, drug metabolites, or alcohol in
violation of the conditions and cutoff levels established by

§ 55.53(J) or the consumption of alcohelic beverages within

the protected area of power react rs or the contrclled access area
of non-power reactors, or a determination of unfitness for scheduled
work as a result of the consumption of alcoholic beverages.

Pated at Rockville, Maryland, this day of , 1991,
For the Nuclear ReguTatory Commission,

Samuel J. Chilk,
Secretary of the Commission.
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