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LILCO, October 12, 1982

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of

LONG ISLAND LIGHTING COMPANY Docket No. 50-322 (OL)
(Emergency Planning=--
(Shoreham Nuclear Power Station, Phase I)

Unit 1)

N Nt N Nt Nt N

TESTIMONY OF JACK A. NOTARO AND ROBERT L. POLTRINO
FOR THE LONG ISLAND LIGHTING COMPANY
ON PHASE I EMERGENCY PLANNING CONTENTION 13 --
INTERIM SAFETY PARAMETER DISPLAY SYSTEM

PURPOSE
This testimony demonstrates that LILCC has designed a
Safety Parameter Display System (SPDS) for Shoreham that will
include the recommended functional capabilities of NUREG-0696
as modified by SECY 82-111. The interim SPDS is designed for

use until the permanent SPDS is available.

The interim SPDS provides for validation of data by pro-
viding redundant displays of most parameters, and has a trend-
ing capability for both radiological and non-radiological pa-
rameters. All SPDS displays and parameters (radiological and
non-radiological) are available in the TSC. All radiological

displays and radiclogical parameters are available in the EOF;
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EOF personnel may communicat: directly with the TSC for any

additional technical parameters. The interim SPDS will provide
graphic displays in the control room, to augment the informa=-
tion available to the operator for determining if : transient
or accident has occurred, and to aid the operator in tracking

the course of an accident.

ATTACHMENTS

Attachment 13-1 Professional Qualifications of
Jack A. Notaro

Attachment 13-2 Professional Qualifications of
Robert L. Poltrino

Attachment 13-3 SECY 82-111, "NRC Staff

Recommendations on the
Re< .irements for Emergency
Response Capability"

Attachment 13-4 Interim SPDS Parameters
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Thus, the interim SPDS for Shoreham addresses each of

the five categories referenced in NUREG-0696,
What specific parameters does the interim SPDS monitor?

For a complete list of the specific parameters monitored
by Shoreham's interim SPDS, see Attachment 13-4,

attached to this testimony.

In response to EP 13(B), does the interim SPDS provide

for &%’ . verification?

Yes. Data validation is the process by which the accu-
racy of the data being displayed is determined. Many of

the interim SPDS parameters displayed or available for

display have at least two redundant channels for every

parameter used for the interim SPDS. Therefore, the op-
erator can readily validate data presented by the
interim SPDS by comparing redundant parameter channels.
The operator would be aware of any discrepancy between
redundant. channels, and could refer to other SPDS param-
eters or board-mounted instrumentation to resolve any

conflicting readings.

In response tc EP 13(C), does the interim SPDS provide a

trending capability?

Yes, the interim SPDS has the capability to provide










a
g

S "
- ad

dur

safety-

ant
ironment.
occur

<

I

Wiila

eqa
envi

1

A P
we Lilall




'

v
&5
o
b4
(4]
(9




g

ratin

Ope

am empl
the
implemen

3

ess
assigned as

IONS

PANY
ower

and

1S

e
SAMD AN

LD
=
P

ear

T rrIr L

o
Nire~
NLG 4

-

a
eplaceme

'H
LAl ll
am

-

t
P
»
:
t
N

) ™
lea
=

4l

ND
Shore
and

——

o LA
ST

‘o)a

on

r
-

ca
”
n

b
~
e

e Shoreham
alif t

' i
ne eral

.-

at th
ing Manua
eted th

Operatin
compl

-
-




Reactor Operator. 1 have completed several industry seminars
and training programs including: BWR Design Orientation, BWR
Technology, BWR Observation Training, Nuclear Power Plant
Technology, Radiation Protection, Basic Health Physics,
Vibration Analysis, Statics, Strength of Materials & Dynamics,
Management of Maintenance Storekeeping & Inventories, QA for
the Nuclear Irndustry, Inservice Inspection & QA During
Operations, Basic Radiography, Magnetic Particle & Liquid
Penetrant Testing, Basic Ultrasorics, Nuclear Power QA,
Inservice Inspection Symposium, Operations Quality Assurance,
Fire Fighting Training, Limerick Simulator Capability, and
Simulator Refresher Training.

I joined Long Island Lighting Company in June 1970 and
was assigned to the Maintenance Section at the Northport Power
Station. In January 1972 I was transferred to the Electric
Production Department and my assigned duties included
maintenance scheduling, manpower allocation, eguipment testing
and station performance analysis.

In March 1973 I was assigned to the Quality Assurance
Section at the Shoreham Nuclear Power Station. ! was subse-
quently promoted to Station Operating Quality Assurance
Engineer in July 1974. My duties included initial development
and implementation of the operational guality assurance pro-
gram. This program included reviews, audits, surveillances,

inspections, selection and training of personnel, development
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responsible for preparation of conceptual system design and
descriptions for computer-aided training systems. Prior to
this, I was involved in the installation and management of high
capacity microwave and tropospheric scatter communications sys~
tems and associated telecommunications switching centers.

These systems were installed at some 20 different sites
throughout Southeast Asia. I also monitored and evaluated con-
tractor operations and performance overseas.

Upon joining Stone & Webster Engineering Corporation
(November' 1973) as an Engineer, I was assigned to the electri-
cal control group cn the Long Island Lighting Company (LILCO)
Shoreham Nuclear Power Station (SNPS) Unit 1. My activities
included review of GE NSSS control becard layout, review of ven-
dor elementary drawings, preparation of purchase specifications
for the auxiliary control and relay panels, design and layout
of auxiliary control panels and benchboards, design and layout
of start-up transient monitoring system interface, and the
pPreparation of elementary controls diagrams.

Since September 1980 to the present, I have functioned
as Principal Electrical Control Engineer on the Shoreha.
Project. Since then I have been scheduling and assigningy
tasks, and establishing completion dates within the electrical

control group. I supervise assigned personnel, and review and
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EMERGENCY RESPONSE CAPABILITY

1. INTRODUCTION

This report was prepared as 2 result of 2 review by ghe Committee to

Review Generic Requirements (CRGR). The recommendations herein have

been developed by the program offices and are supported by CRGR. The

report represents the staff's attempt to distill the fundamental regquirements
for nuclear plant Emergency Response Capability from the wide range of
guidance cdocuments that NRC has ssued. It is not fntcndcd that these
guicance documents (NUREG reports and Regulatory Guides) be ignored;

they are still useful sources of guidance for licensees and NRC staff
regarding acceptadle means for meeting the fundamental requirements

contained in this document.

These fundamental requirements are further specification of the general
guidance specified previously by the Commission in fts regulations,
orders and policy statemenis on emergency planning and TMI issues. It
is intende¢ that these fundamenta) requirements would be applicadle to
licensees of operating nuclear power plants and holders of construction
permits fo- nuclear power plants., For 2pplicants for 2 construction
permit (CP) or manufacturing license (ML), the requirements described in
this document must be supplemented with the specific provisions in the
rule specifying licensing requirements for pcndin? CP and ML applications.
In this regard, it is expected that the staff would review CP and ML
applications against the guidance in the current Standard Review Plan,
and this might lead to more detailed requirements than prescribed in
this document.

Based on discussions with licensees, the staff has learned that many of
the Commission approved schedules for emergency response facilities
probably will not be met. In recognition of this fact and the difficulty
of implementing generic deadlines, the staff proposes that plant-specific
schedules be established which take into account the unique status of

each plant. The following sequence for developing implemeriation schedules
is proposed.

When the basic requirements for emergency response capabilities and
facilities are rinalized, they should be transmitted to licensees by a
generic letter from NRR, promulgated to NRC staff, and incorporated as
regulatory requirements (e.g., in the Standard Review Plan or by regulation
or Order, 2s appropriate). The letter to licensees should request that
licensees submit a proposed schedule for completing actions to compl

with the basic requirements. Each licensee's proposed schedules would

then be reviewed by the assigned NRC Project Manager, who would discuss

the subject with the licensee and mutually agree on schedules and completion
dates. The implementation dates would then be formalized into an enforceable

document.
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documents are intended %o be
used 2s sources idan information the Regulatory Guides are to
be considered as gui . an acceptable roach to meeting formal
requirements. Th s by virtue of their inclusion in these documents shall
not be misconstr uirements to be levied on licensees or as irflexiole
criteria to be u C staf! reviewers.

~

The NRC staff recomm ; ¢ following
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for Control Room Design Reviews

-

riter‘a for Preparation of Emergency Operating Procedures

n (riteria for Cor | Room Design Reviews

mergency Response Facilities

Action Levels for Light Water Reactors
tors Acceptance Criteria for 3PDS
Regulatory
Guides

1.23 (Rev. Met Jogical Measurement Program for Nuclear Power Plants

1.87 (Rev. nstrumentation for Light-Water Cooled Nuclear Power Plants
o Assess Plant and Environs Conditions During and Following

Accident

-
-
-
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(Rev. Emergency Planning for Nuclear Power Plants

Bypassed and Inoperable Status Indication for Nuclear Power .
Plant Safety Systems
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formats and ‘c: tions should be pe"ﬂ*ﬂe‘ by individual

SPDS could affect other control room improvements that licensees may
consider. In some cases, a good SPDS may cbviate the need for large-scale
control room modifications. However, installation of the SPDS should not
be delayed by slower progress on other initiatives. The SPDS shouic not
be contingent on pietion of the room cesign review. NRC does
not plan to im itional requi enel.s on licensees regarding SPDS,

Impiementation of part or all of Regulatory Guide 1.87 ([Rev. Z) represent
a control room improvement. The implementation of control room improve-
ments is not contingent on implementing Technical Support (enter (TSC) and

-

Emergency Operations Facility (EOF) requirements.
The Technical Su; (TSC) ang Zmn-gen y Uperations racility
are dependent rol ro 17:rﬁvemen.s in_terms of communication
instrumentation needs ameng the TSC, £OF, and control room. TSC and
facilities are not necessarily dependent on each other. The Operaticnal
Support Center (0SC) is independent of TSC and EOF,

|
-
-

-

emergency response ilities (TSC,
interrelationships:

The three groups of initiatives--SPDS, contrel room improvements, and

»
OF, CSC)--should have the following

a. The 2fDS is an improvement in the control room because it enhances
operator ability to comprehend plant conditions and interact in
situations that re,-.re human intervention. The SPDS Could affect
other control room .m,'cvemen.s that licensees may consider. In scme
cases, a good SPDS could obviate the need for extensive modifications
to control rooms.

New instrumentation that may be added to the control room should be
considered a reguirement for inclusion in the design of the TSL and
EOF only to the sxtent that such instrumentation is essential to the
performance of TSC and EOF functions.

The SPDS and control room improvements are essential elements in
operator training programs and the upgraded plant-specific emergency
operating procedures.

Accuisition, processing, and management of cata for SP DS, control
room improvements, and emergency response facilities should b
coordinated but need not be centralized.




Specific implementztion plans and reascnable, achievable schedules should

be gs@ab?ished by ‘agreement between the NRC Project Hanager and each
individual licensee. The NRC office responsibie for implementing each
requirement snould develop procedures iocentifying the foliowing:

a. The respective roles of NRR, IE, and Regional Offices in managing
implementation, checking licensee rate of progress, and verifying
compliance, including the extent to which KRC review and inspection
is necessary during implementation.

b. Procedural methods and enforcement measures that could be used to
ensure NRC staff and licensee attention to meeting mutually agreed
upon schedules without significant delays and extensions.

The NRC Project Manager for each nuclear power plant is assigned program
management responsibility for KRC staff actions associated with imple~
menting emergency response initiatives. The NRC Project Manager is the
principal contact for the licensee regarding these initiatives.

NRC will make allowances for work already cone by licensees in a good-
faith effort ¢ meet reguirements 25 they unge~stanc them. For each case
in which 2 licensee would have tc remove or rip outl emergency response
facilities or equipment that was installed in good faith to meet previous
guidanze in order to meet the basic requirements described in this docu-
ment, the Director of the Office of Nuclear Reactor Regulation or Inspec-
tion and Enforcement will review the circumstances and determine whether
removal is necessary or existing facilities or equipmant represent an
acceptable alternative. Any regulatory pesition that would require the
removal or major modification of existing emergency response facilities or
equipment regquires the specific approval of the Office Director.

NRC recognizes that acceptable alternative methods of phasing and inte-
grating emergency response activities may be developed. Each licensee
needs flexibility in integrating these activities, taking into account the
varying degree to which the licensee has implemented past requirements and
guidance. An example of a way in which these activities could be inte-
grated is discussed below. Other methods of integration propesed by
licensess would be reviewed considering licensees' progress on each
initiative.

a. SPDS -

(1, Review the functions of the nuclear power plant cperating staff
that are necessary to recognize and cope with rare events that
(a) pose significant contributions to risk, (b) could cause
operators to make cognitive errors.in diagnosing them, and
(c) are not included in routine cperator training programs.

(2) Combine the results of this review with accepted human factors
principles to select parameters, data display, &nd functions to

be incorporated in the SPDS.
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oncise display of critical plant variables to the

con
2id them in rapidly and reliably determining the

1d provide a
} operators to

L
safety status of the plant. Although the SPOS will be operated during norma)
opera:ions as well as durid
function of the SPDS fis
n

uring abnormal conditions, the principal purpese and
to aid the contro) room personnel during abnormal and
emergency conditions in determining the safety status of the plant and in
assessing whether a**: mal conditions warrant corrective action Dy operators to
avoid a degraded core. This can be particulariy impertant during anticipated
transients and the i-¢:€a? phase of an accident.
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121 nstrum tion required (see General Design Criteria 13
and ! A;:ewﬂ' A to 10 "‘ 5”) forms the basic safety components
required for safe reactor operation under normal, transient, and accident
conditions. The SPDS is used in addition to the basic .omponents and
serves 10 aid and augment these components. Thus, reQJﬂremen 5 app]wcabTe
to control room instrumentation are not needed for this augmen.a.von
(e.g., GDC 2, 3, 4 in Appendix A; 10 CFR Part 100; single-failure reguire-
ments). The S’“S need not meet requw'emen.s of the single-failure
criteria and it need not be qualified to meet Class 1E requirements. The
S°DS shall be suit bly isclated from electrica’ or electronic interference

th equipment and sensors that are in use for safety systems. The SPDS
need not be seismically qualified, and additional seismically qualified
indication is not required for the sole purpose of being a backup for
SPDS. After the SPDS has been installed, operating procedures should be
available that will allow timely and correct safety stalus assessment when
the SPDS is not available.

The

There is a wide range of useful information that can be provided by
various systems. This information is reflected in such staff documents as

NUREG-0686, NUREG-0835, and Regulatory Guide 1.97.

Prorp..in*?enentat‘o of an SPDS can provide an important contribution to
plant safety. The selection of spec1f\' information that should be

provided for & particular plant sha 11 be based on engineering Judgmen of
individua) plant licensees, taking into account the importance of prompt

implementation.




lay shall be designed ¢t
that the displaved inf

Oy SPDS users.

4 - -~ . -
0 3 orsile accepted
s .
.

can De readily

"L <
rrigcient

o
O
1 0

40

L B |

rimary system

N O ;’

O

= n

cific parameters ¢ 1splayed shall be determined oy the

The licensee shall o re a written safety analvss . the basis
on which the select rameters are sufficient the safety
5tatus of each jdentifs function for a wide range of events, which
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The licensee's proposec implementation of an SPDS systiem shall be reviewed
¢ 10 accorcance with the licensee's technical specifications te cetermine
“whether the changes involve an unrev:ewer safety question or change of

technical specifications. 1f they do, they shall be processed in the

normal fashion with prier NRC review. If the changes do not invelve an
unreviewed safety guestion or a8 change in the technical spec fications,
the licensee may implement such changes without prior approval by NRC.

However, the licensee's analysis shall be submitted to NRC promptly on

completion of review By the licensee's offsite -ommittee. Based on the

results of NRC review, the Director of IE or the Director of NRR may
request or direct the licensee to cease implementation if a serious safety
question is posed.by the licensee's proposed system, or if the licensee's
analysis is seriously inadeguate.

Intearation

Prompt implementation of an SPDS s & design goal and of primery importance.
The schedule for implementing SPDS should not be impacted by schedules

for the control room design review and development of Symptom-oriented
emeroency operating procedures. For this rezson, licensees should

develop and propose an integrated schedule for implementation in which

the SPDS cesign is an input to the other initiatives. If rezsonable,

this schedule should be accepted by NRC. '

Reference Dotuments .

KUREG-0650 ' -~ Need for SPDS ident{fied
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POLICY ISSUE

(Notztion Vote)
The Commissioners

William J. Dircks .
Executive Director for Operations

REQUIREMENTS FOR EMERGENCY RESPONSE CAPABILITY

Te reguest Commission approval of 2 set of basic re-
Quirements for emergency response capability and
approval for the sta® to work with licensees o
deveiop plant-specific impiementatior schedules.

One of the #irst issues reviewed by the Committee to
Revisw Gene=ic Recuiremenss (CRGR) wes the broac
arei °7 emergens) responsé faciliTies anc czpeniiiTies
& nutiear plants. The lommittee founc =nzs imple-
mentation schedules were not being coordinated
withir the NRT. Ir add4tior, existing NRZ dozumenss
publishec as guidance to licensees were sometimes
beinc used 2s “irr requiremenss. Discussions with
industry representztives and the st2# ingdicated
that some Ticensees had slowed down on work ir this
area pencing NRC clarification of its requirements.

-Some utilities have virtually stopped work on some

of the itams, while others have proceeded and, in

sume Cases, completed some of the items. The Committee
recommendec that steps be taken by the 0f%ice
Directors involved to clard fy the regquirements and
impiementation schedules for <he Safety Parametar
Cisplay System (SPDS), Control Room Design Review,
upgraded Imergency Operating Procedures, Regulatory
Guide 1.57, Technical Support Center (TSC), Operztional
Support Center (0SC), and Emergency Operations
Facility (EOF). In my memo to the Commission dated
December 31, 1981, I notad that the DEDROGR stafs
would work with the program offices to clarity the
basic requirements in this arez and establish 2
revised implementation plan.

Enclosed are the sta#f's recommendations for the
requirsments in the broad area of emergency response
facilities and capebilities outlined above. The
requirements were developed by the program of¥ices

V. Stelle, Jr., DEDROGR

45.29704




The Commissioners

Rezommendaticn:

anc are supporiec by LRGR. The enciosure represents

& distillation of fundamenta) reguirements from the
oroal range ¢f guidance documensts that NRC has

issued (principally NUREE reports anc Regulatory
Suices). The staff intends that the guicance documenss
referred 0 ‘n the enclosure not be used to impose
requirements on licensees, but rather that they be
USeC 25 sources of guidance for NRC reviewers and
licensees regarding acceptable means for meeting the
fundamenta’l regquirements propused.

In discussions with owners' groups and individual
Ticensees, the sta#f has learned that the Comrission
epprovec schedule of Octodber 1, 1882, for implementation
of the TSC and EOF prodably cannot be me:. In
recognition of this fact and the gifficulty of
implementing generic deadlines, the sta#* is propes ing
thet plant-speci®ic schedules be estabdlished whick
CAKS IMTL ACIOUNT The UNIQUE ST2TUS O e4Ch Dian:.
Zacn Ticensee woulc be reguestec o submit & proposed
schedule for completing the actions to comply with
the fundament2] meguirement:z. The NR° Projece

Manager for each plamt should be knowl edgeable of

the over2l! work effp=e going on 2t 2 plant and,

Sesec on guidance rezeived “rom NRC management, coulc
FRACh agreement with licensees on schedules which
optimize use of utility and NRC resources. The

agreec upon completion dates would be formalized in

an order. By this approach, future st2¥f coordination
prodiems regarding implementation schedules will be
avoided,

The costs %o licensees o fmpiement the reguirements
proposed in the enclosure were included in the
estimates set out in NUREG-0680.

That the Commission:

: A Aporove the fundamenta’ reguiremencs described
in the enclosure.

2. Aporove the {ssuance of the regquirements in the
enciosure by 50.54¢ Tetters as a revision t0
NUREE 0737.

Acprove the method for estadlishing plant.
Specific implementation schedules described in
the enclosure.




The Commissioners

Aporove the impiementation of these requirements
througn plant-specific orders.

Note that the sta®f intends to use the previously
1ssued NUREG reports ancd Reguiatory Guides as
guidance documents only.

Scheguline: Licensees are currently requirec to establish a TSC
and E0F by October 1. Prompt action on this paper is
required in order to provide guidance %0 licensees.

N

William J. Dircks
Executive Director for Operations

Enclosure:

NRC St2¥¢ kecommengzsicor

on tThe Reguiremenss For
Eme=gency Response Capability

Comprissioners’ commenss snouic be providec directly to the 0%%ice of the
Secretary by ¢.¢ 5. Mondav, March 28, 1982.

Commission Staff OFffice comments, 1f any, should be submitied o the-
Commissioners NLT Monday, March 22, 1982, with an information copy %0

the 0ffice of the Secretary. 1f the paper is of such 2 nature that it
requires additional time for analytical review and comment, the Commissioners
and tThe Secretariat should be apprised of when comments may be expected.

DISTRIBUTION
“omm 55 1oners
Commrission Staff Offices
Exec Dir for Operations
zaec Legal Director
ACRS

ASLBP

ASLAP

Secretariat
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Specified SPDS
Functional criteria for SPDS

Specific acceptanze criteriz keyed te 0696
Instrumentation for Light-Water Cocled Nuclear

Power Plants to Assess Plant and Environs
Conditions During and Following an Accident
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S. DETAILED CONTROL ROOM DESIGN REVIEW

Current Regulatory Reguirements

As specified in Item I1.D.1 in NUREG-0737, the impiementation schedule is still
to be developed.

Functional Statement

The objective of the control room design review is to "improve the ability of
nuclear power plant control room operators to prevent accidents or cope with
accidents if they occur by improving the information provided to them" (from
NUREG-0660, Item 1.D.1). As a complement to improvements of plant operating
staff capabilities in response to transients and other abnormal conditions that
will result from implementation of the SPDS and from upgraded emergenCy opera-
ting procedures, this design review will icdentify any modifications of control
room configurations that would contribute to a significant reduction of risk
and enhancement in the safety of operation. Decisions to modify the contrel
room would include consideration of long-term risk reduction and any potential
temporary decline in safety after modifications resulting from the need to
relearn meintenance anc opera:ing procedures. This shoulc be carefully
reviewed by persons competent in human factors engineering and risk analysis.

Recommended Reguirements

1. Conduct 2 contrel room design review to identify human engineering dis-
crepancies. The review shall consist of:

a. The establishment of 2 qualified multidisciplinary review team and a
review program incorporating accepted human engineering principles.

b. The use of function and task analysis (that had been used as the
basis for developing emergency operating procedure Technical Guide-
lines) to identify control room operator tasks and information and
control requirements during emergency operations. This analysis has
multiple purposes and should alsc serve as the basis for developing
training and staffing needs and verifying SPDS parameters.

c. A comparison of the display and control requirements with a control
room inventory to identify missing and surplus (distracting) displays
and controls. *

d. A control room survey to identify deviations from accepted human
factors principles. This survey will include, among other things,
assessment of control room layout, the usefulness of audible and
visual alarm systems, information recording and recall capability,
and control room environment.

2. Assess which human engineering discrepancies are significant and should be
corrected. Select design improvements that will correct those discrep-
ancies. Improvements that can be accomplished with an enhancement program

* (paint-tape-label) should be done promptly.
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: Verify that each selected design improvement will provide the necessary

correction, and can be introcduced in the control room without creating any
unacceptable human engineering ciscrepancies because of significant
contribution o increesed risk, unresiewed safety questions, or situations
in which a temporary reduction in safety could occur. Improvements that
are introduced should be coordinated with changes resulting from other
improvement programs such as SPDS, operator training, new instrumentation
(Reg. Guide 1.87, Rev. 2), and upgraded emergency operating procedures.

Documentation and NRC Review

1.

[T

6.

A1l licensees shall submit a program plan within two months of the start
of the control room review that describes how items 1, 2 and 3 above will
be accomplished. NRC approval is not required before licensees conduct
their reviews.

Selected licensees will underge an in-progress audit by the NRR human
factors staff based on the program plans and advice from resident
inspectors.

A1) licensees shal) submit & summary repor: cutlining preposec contire)
room changes. The repert will 2also provide a summary justification for
human engineering discrepancies with safety significance to be left
uncerrected or partially corrected.

) Within two weeks after receipt of the licensee's summary report, the NRC

will inform the licensee whether it will conduct 2 pre-implementation
onsite audit. The decision will be based on the content of the program
plan, summary report, and results of NRR in-progress audits, if any. The
licensee selection for pre-implementation audit may or may not include
licensees selected for in-pragress audits under paragraph 2.

For contro) rooms selected for pre-implementation onsite audit, within one
month after receipt of the summary report, the NRC will conduct:

a. A pre-implementation audit of proposed modifications (e.g., equipment
additions, deletions and relocations, and proposec modifications).

b. An audit of the justification for those human engineering discrep-
ancies of safety significance to be left uncorrected or only
partially corrected.

The audit will consist of a review of licensee's record of the control
room reviews, discussions with the licensee review team, and uvsually &
control room visit. Within a month after this onsite audit, NRC wil)
jssue its safety evaluation report (SER).

For control rooms for which NRC does not perform 2 pre-imp]gmegtation
onsite audit, NRC will conduct a review and issue its SER within two
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REGULATORY GUIDE 1.87
6. APPLICATION TO EMZRGENCY RESPONSE FACILITIES

Current Regulatory Reguirements

No licensee action is requirec.

Functiona) Statement

Regulatory Guide 1.87 provides data to assist control room operators in pre-
venting and mitigating the consequences of reactor accidents.

Recommended Recuirements

5 Control Room

Provide measurements and indication of Type A, B, C, D, E variables listed
in Regulatory Guide 1.57 (Rev. 2). Individual licensees may take excep-
tions based on plant-specific design features. BWR incore thermocouples
and con=inuous offsite dose monitors are not reouired pending their
further development and consideration as requirements. 11 1s acceptable

to rely on currently installed equipment if it will measure over the range
indicated in Regulatory Guide 1.97 (Rev. 2), even if the equipment is
presently not environmentally qualified. Eventually, 2ll the equipment
Fequired to monitor the course of an accident would be environmentally
qualified in accordance with the pending Commission rule on environmental

qualificatien.

Provide reliable indication of the meteorological variables (wind direc-

tion, wind speed, and atmospheric stability) specified in Regulatory

Guide 1.97 (Rev. 2) for site meteorology. No changes in existing meteoro-
logical monitoring systems are necessary if they have historically

provided reliable indication of these variables that are representative of .
meteorological conditions in the vicinity of the plant site. Information

on meteorological conditions for the region in which the site is located

shall be available via communication with the National Weather Service.

2. Technical Support Center (TSC)

The Type A, B, C, D, E variables that are essential for performance of TSC
functions shall be indicated in the TSC. :

a. BWR incore thermocouples and continuous offsite dose monitors are not
- required pending their further development and consideration as
requirements.

b. The indicators and a2ssociated circuitry shall be of reliable design
but need not meet Class 1E, single-failure or seismic qualification

requirements,
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3. Emergency Operations Facility (EOF)

a. Those primary indicators needed to monitor contazinment conditions and
releases of radicactivity from the plant shall be provided in the
EOF.

b. The EOF data indications and associated circuitry shall be of
reliable design but need not meet Class 1E, single-failure or seismic
qualification requirements.

Documentation and NRC Review

NRC review is not a prerequisite for implementation. Staff review will be in
the form of an audit that will include a review of the licensee's method of
implementing Regulatory Guide 1.87 (Rev. 2) guidance and the licensee's sup-
porting technical justification of any propesed alternatives.

The licensee shall submit a report describing how it meets these requirements.
The submittal should include documentation which may be in the form of a tadble
that includes the following information for each Type A, B, C, D, E variable
shown in Kegulatory Guiode 2.57 (Rev. 2):

(a) dinstrument range o d
(b} environmental cualification (as stipulated in guide or state criteria)
(c) seismic qualification (as stipulatec in guide or state criteria) .
(¢) quality assurance (as stipulated in guide or state criteria)

(e) reduncancy and sensor(s) location(s) '

(f) power supply (e.g., Class 1E, non-Class 1E, battery backed)

(g) location of display (e.g., control room board, SPDS, chemical laboratury)
(h) schedule (for installation or upgrade)

Deviations from the guidance in Regulatory Guide 1.S7 (Rev. 2) should be
explicitly shown, and supporting justification or alternatives should be
presented.



Current Reoulatory Recuirements

0737, Item 1.C.1, which has been approve

Symptom-based emergency cperating procedures will improve human reliability and
the ability to mitigate the consequences of a broad range of initiating events
and subsequent multiple failures or operator errors.

Recommended Requirements

In accordance with NUREG-0737, y 1.C.1, reanalyze transients ard
accidents and prepare Technical Guidelines. These analyses will identify
operator tasks, and information 1 needs. The analyses 2lso
serve as the basis for integrating u ded emergency operating procecdures
and the control room design review and verifying the SPDS design.

Upgrace EOPs consistent with . ) Guigelines ang an approp-iate

procedure Writer's Guide.

Provide appropriate training of operating personnel or the use of upgraded
EOPs prior to implementation of the EOPs.

4. Implement upgraded EOPs.

Documentation and NRC Review

Submit Technica) Guidelines to NRC for review. NRC will perform 2 pre-
implementation review of the Technical Guidelines and the Writer's Guide.
Within two months of receipt of the Technical Guidelines and Writer's
Guide, NRC will advise the licensees of their acceptability.

fach licensee shall submit to NRC a procedures generation package at least
three months prior to the date it plans to begin formal operator training
on the upgraded procedures. NRC approval of the submittal is not
necessary prior to upgrading and implementing the EOPs. The procedures
generation package shall include:

a. Plant-Specific Technical Guidelines -- plant-specific guidelines for
plants not using generic technical guidelines. For plants using
* generic technical guidelines, a description >f the planned method for
developing plant specific EOPs from the generic guidelines, including
plant specific information. \

¢ methods to be used by the
echnical Guidelines.

A Writer's Guide that details the specifi
licensee’ in preparing EOPs based on the T
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c. A description of the program for valication of the EOPs.
d. A brief description of the training program for the upgraded EOPs.

3. A1l procedures generation packages will be reviewed. On an audit basis
for selected facilities, upgraced EOPs will be reviewed. The details and
extent of this review wil) be based on the quality of the procedures
generation packages submitted to NRC. A sampling of ugpraded EOPs will be
reviewed for technical adequacy in conjunction with the NRC Reactor
Inspection Program.

Reference Documents

NUREG-0660, Item I1.C.1, I1.C.8, I1.C.9
NUREG-0798
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juate methods, systems and equipment

eq
ssessing and monitorin ual or potential offsite consequences of a
Togical emergency conditi in

( ing R rs) -- Same requirement as 10 C

FR A

A Ay F

Appendix E,
jirement for:

Paragraph IV.E

"1. Equipment he 51 personne)l monitoring;
"2. Equipment for mining the magnitude of and for continuously
2ssessing the im the release of radiocactive materials to

the environment:

Facilities and supplies at the site for decontamination of
onsite individuals;

Facilities and medica) supplies at the site for appropriate
emergency first 2aid treatment;

Arrangements for the services of physicians and other medical
personne] qualified to handle radiation emergencies on site;

ngements for transportation of contaminated injured individ-
from the site to specifically identified treatment facili- .
outside the site boundary;

Arrangements for treatment of individuals injured in support of
licensed activities on the site at treatment facilities outside
the site boundary; »

A licensee onsite technical support center and a licensee
near-site emergency operations facility from which effective
direction can be given and effective control can be exercised
during an emergency; :

At least one onsite and one offsite communications system; each
system shall have a backup power source.
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Provision for communications with Federal emergency
response organizations. Such communications systems shall
be tested annually.

Provision for communications among the nuclear power
reactor control room, the oasite technical support center,
and the n2ar-site emergency operations facility; and among
the nuclear facility, the principal State and local emer-
gency operations centers, and the field 2ssessment teams.
Such communications systems shall be tested annually.

Provision for communications by the 1icensee with NRC
Headquarters and the appropriate NRC Regional Office
Operations Center from the nuclear power reactor centrol
room, the onsite technical support center, and the near-

site emergency operations facility. Such communications

'S
-

shall be tested monthly."

Within this section on emergency response facilities, the Technical Support
Center (TSC), Operational Support Center (OSC) and Emergency Jperations
Facility (EOF) are addressed separately in terms of their functional statements
and recommended requirements. The subsections on Documentation and NRC Review
and Reference [Documents that follow the EOF discussion apply to this entire
section on emergency response facilities.
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Technical Support Center (T

. uh >
-
Statement

The TSC is the onsite technica pport center for emergency response. When
activated, the TSC is staffed jgnated technical, engineering, senior
management, and other licensee perscnnel, and five predesignated NRC personne]
During periods of activation, the TSC will cperate uninterrupted to provide
plant management and technical suppo lant operations personnel, and to
relieve the reactor operators of iphera) duties and comaurications not
directly related to reactor system manipi ions. The TSC will perform
functions for the Alert Emergency ¢ . Site Area Emergenc

and General Emergency class until th )

Recommencded Requirements

The TSC will be:

Located withii i ected area so as to facilitate necessary
interaction with . ! , OSC, EOF and other personnel involved

with the emergen

Sufficient to y e and support NRC and licensee predesignated
personnel, eguipn nd documentation in the center,

Structurally built in accordance with the National Uniform Building Code.
1led to provide room air temperature, humidity and
f - 1

or per

nvironmentally
] 14 sonne]l and equipment.

-
eanliness appro

E ontr 0
¢ priate pe
Provided with radiclogical protection and menitoring equipment necessary
to assure that radiation exposure to any person working in the TSC woulc
not exceed 5 rem whole body, or its eguivalent to any part of the body,

for the duration of the accident.

Provided with reliable voice and data communications with the control room
and EOF and reliable voice communciations with the 0SC, NRC Operations
Centers and state and lccal operations centers.

Capable of reliable data collection, storage, analysis, display and
communication sufficient to determine site and regional status, determine
changes in status, forecast status and take appropriate actions. The
following variables shall be available in the TSC:

(a) " the variables in the appropriate Table 1 or 2 of Regulatory
Guide 1.57 (Rev. 2) that are essential for performance of TSC
functions; and

(b) the meteorclogical variables in Regulatory Guide 1.57 (Rev. 2) for
site vicinity and National Weather Service data available by veoice
communication for the region in which the plant is located.
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Principally those data must be availadble that would enable evaluating
incident sequence, determining mitigating actions, evaluating damages and
deternmining plant status during recovery operations.

Provided with accurate, complete and current plant records (aorawings,
schematic diagrams, etc.) essential for evaluation of the plant under
accident conditions.

taffed by sufficient technical, engineering, and senior designated
licensee officials to provide needed support, anc be fully operational
within appreximately 1 hour after activation.

Designed taking into account good human factors engineering principles.
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Opc?itional Support Canter (0SC)

Functionz] Statement

When activated, the 0SC will be the onsite area separate from the control room
where predesignated operations support perscnnel will essemble. A
predesignated licensee official shall be responsible for coordinating and
assigning the personnel to tasks designated Dy control room, TSC or EOF
personnel.

Recommended Reguirements

The 0SC will be:

1. Located onsite to serve as an assemdbly point for support perscnnel and to
facilitate performance of support functions ancd tasks.

2. Capable of reliabie voice communications with the control room, TSC and
EOF.



Emergency Operations

Functional Statement

The EOF is a licensee ¢ . operated faci'ity. TI provides for
management of coverall licen me! response, coordi jon of radiclogical
and environmental asses ) rotective
actions, and coordinati

and local agencies.

when the EOF is activated, it will be staffed by predesignated emergency
personnel identified in the emergency plan. A designated senior licansee

b |

official will manage licensee activities in the EOF.

Facilities shall be provided in the EOF for the acquisition, display, and

evaluation of radiological and meteorological cata and containment conditions
necessary to determine protective measures. These facilities will be used to
evaluate the magnitude and effects of actual or potential racic ctive releases

-

-
from the plant and to determine Jose projections.

Recommended reguirements

The EOF will be:

on protection features 2s described in
ed by the Commirsion) and with
ng systems.

- located and provided with radiati
(previous guidance approv
\ 1

-
-
i

Sufficient to accommodate and support Federal, State, local and licensee
predesignated personnel, equipment and documentation in the EOF.

Structurally built in accordance with the National Uni“urm Building Code.

Environmentally controlled to provide room air temperature, humidity and
cleanliness appropriate for personnel and egquipment.

Provided with reliable voice and data communications facilities to the TSC
an® control room, and reliable voice communication facilities to 0OSC and
to NRC, State and local emergency operations centers.

Capable of reliable collection, storage, analysis, displays and communica-

tion of information on containment conditions, radiological releases and

meteorology sufficient to determine site and regional status, determine

changes in status, forecast status and take appropriate actions.

Variables from the following categories that are essential to EOF

functions shall be available in the EOF:

(a) wvariables from the appropriate Table 1 or 2 Regulatory Guide 1.57
(Rev. 2), and




the meteorological variables in R
site vicinity and regional data a

National Weather Service.

Y - r Pies
egulatory Gui
o -
vailable via ¢

th up to date plant records (drawings, schematic diagrams,
edures, emergency plans and environmental information (such as
data) needed to perform EOF functions.
taffed in accordance with 1 2 revious guicance approved by the
Commission). Reasonzble & ption the 30-minute d l-hour time
1imits for staffing should justified and will be sidered by NRC

staff.

Ul
mi

an
con

Provided with industrial security when it is activated to exclude
unauthorized personnel and when it is idle to maintain its readiness.

Designed taking into account good human factors engineering principles.

Documentdation and NRC Review

-
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» emergency response facilities (7SC, OSC, and EOF)

RC for review. 1n many ca2ses, the jack of cetail in

s precluded an NRC decision of acceptability. Some designs
have been disap ed because they clearly did not meet the intent of the
applicable regulations. NRC does not intend to approve eazh design prior to
implementation, but rather has provided in this document those "recommended
requirements” which should be satisfied. These recommended requirements
provided a degree of flexibility within which licensees can exercise management
prerogatives in designing and building emergencCy response facilities (ERF) that
satisfy specific needs of each licensee. The foremost consideration regarding
ERFs is that they provide adequate capabilities of licensees to respond to
emergencies. NUREG guidance on ERFs has been intended to address specific

ion believes should be considered in achieving improved
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Licensees should assure that the design of ERFs satisfies these basic.
requirements. Exemptions from or alternative methods of implementing these
requirements should be ciscussed with NRC staff and in some cases could require
Commission approval. Licensees should continue work on ERFs to complete them
according to schedules that will be negotiated on 2 plant-specific basis. NRC
will conduct appraisals of completed facilities to verify that these
requirements have been satisfied and that ERFs are capable of performing their
intended functions. Licensees need not document their actions on each specific
item contained in NUREG-DES6 or 0814.

Reference Documents (Emergency Response Facilities)

10 CFR 50.47(b) -- Requirements for emergency facilities and equipment for OLs.

10 CFR 50.54(q) and Appendix E, Paragraph IV.E == Requirements for emergency
facilities and equipment for ORs.
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NUREG-0680 -- Description of and implementation schedule for TSC, OSC and EOF.

Eisenhut letter te povef reactor licensees $/13/75 -- Request for commitment to
meet requirements.

Denton letter to power reactor licensees 10/30/78 -- Clarification of
requiremenis
and implementation schedule.

Eisenhut letter to power reactor licensees 4/25/80 -- Clarification of
requirements.

NUREG-0854 -- Radiological fmargency Response Plans
NUREG-0686 -~ Functiona) criteria for emergency response facilities.
NUREG-0737 -- Guicance on metecrological monitering and dose 2ssessment.
Eisenhut letter to power reactor license 2/18/81 -- Commission approved
guidance
on location, habitability and staff for emergency facilities. Request and
deadline for submitta) of conceptual design of Tacilities.
NUREG-0814 (Draft Report for Comment) -~ MethodoIoéy for evaluation of
emergency
response facilities.
NUREG-0818 (Draft Report for Comment) -- Emergency Action Levels

Reg. Guide 1.97 (Rev. 2) -- Guidance for variables to be used in selected
emergency response facilities.

COMJA-80-37, January 21, 1881 -- Commission approval guicdance on EOF Tocation '
and habitability. 3

Secretary memorandum $81-19, February 18, 1981 -- Commission approval of
NUREG-0695 as general guidance only.
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TADLE

MINIMUM STAFFING REQUIREMENTS FOR NRC LICENSEES
FOR NUCLEAR POWER PLANT EMERGENCIES

Major Fur *ional Area

Major Tasks

Plant Ope.
Assessiment of
Operational Aspecls

ons and

Emergency Direction and
Control ([nergcncy
Coordinator)***

Notification/

Communication®***

Radiological Accident
Assessment -and Supportl
of Operational Accident
Assessment

Nofity licensee, stale
local, and federal
personnel & maintain
communication

Emergency operalions
facility (EOF) director
Offsite dose

assessment

Offsite surveys
Onsite (out-of-plant)
Inplant surveys
Chemistry/radio-
chemistry

L

Position Tille
pr;(xpergisg__

Capability for Additions
On

Shift* 30 min. _ 60 min,

Shift supervisor (SRO)
Shift Toreman (SRO)
Control-room operators
Auxiliary operators

Shift technical advisor,
shift supervisor, or

designated facilily
manager

Senior manager

Senior health physics

(IIP) experlise

P technicians
Rad/chem technicians

ROTE:  Source of this table is NUREG-0654, “"Functional Criteria for Emergency Response Facilities.




TABLE 2 (Cor.

Capability for Additions
Pesition Title On
Major Functional Area Major Tasks or Experlise Shift* 30 min. _ 60 min.

Plant System Technical support Shift technical advisory 1 —e -
Engineerting, Repair Core/thermal hydraulics 1 e

. and Corrective Actions Fleclrical 1
Mechanical 1

Repair and corrective Mechanical maintenance/

actions Radwaste operalor
Electrical maintenance/
instrumenl and contrel
(1&C) technician

Protective Actions Radiation protection: WP technicians
(In-Plant)
Access control
WP Coverage for
repair, corvec-
tive actions,
search and rescue
first-aid, &
firefighting
Personnel monitor-
ing
Dosimetry

Firefighting - Fire Local
brigade support
')(‘ r
Lechni-
cal
specifi-
cation

Rescue Operations e Local
and First-Aid support




TABLE 2 (Co d)

Capability for Additions
Position Tille On
Major Functional Area Major Tasks or Expertise Shift* 30 min. _ 60 min.

Site Access Control Security, firefighting Securily pers nnel A1 per
and Personnel communications, per- securily
Accountability sonnel accountability plan

fotal 10

*For each unaffected nuclear unit in operation, maintain at least one shift foreman, one conltrol-room
operator, and one auxiliary operator except that units sharing a control room may share a shift foreman
if all functions are covered. '

A*May be provided by shift personnel assigned olher functions.

 asrgyerall direction of facility response to be assumed by EOF director when all centers are fully wmanned. Direclor
of minute-to-minute facility operations remains wilh senior manager in technical support center or control room.

AaAAMay be performed by engineering aide to shift supervisor.
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CHART

o

REACTOR COOLANT SYSTEM INTEGRITY - GRAPHIC NO. 17 ~TIME~
HHITISS
ADS / SRV TAIL PRESS RX WATER RX  WATER
OPEN /7 CLOSED LEVEL (KR) LEVEL (F2)
‘ A B A B
L943 L1944 E500 ESO01
ADS/SRV POSITION PSIG p oo 30 b e 88 XK. X XXX X
E507 A 000K XxX.X
57 40%
E511 B 300 00X
ES5la C 000¢ €006 X 535 363
TAF-
E515 D bae ¢ | 0. X
493 32%
E520 E 00X X000, X 2/3
YAF-
E522 F 200K XX
451 283
L9497 6 00X 0K X
L9498 H 00X XXX 409 26%
Esz27 J 00X . X
38 20
E528 K 3000 XXX
L943 REACTOR LEVEL A NR INCH
6703 L 00X K. X

L944 REACTOR LEVEL B KR INCH

ES00 REACYOR LEVEL A FZ INCH

E501 REACTOR LEVEL B FZ INCH
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|
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CHART

CONTAINMENT INTEGRITY / HEAT REMOVAL - GRAPHIC NO. 18 ~TIME-

HHIE1SS
RB FLOOD RB DELTA D4 AVG
LEVEL PRESS DW PRESS SP PRESS TEHP
A o A b
F653 6715 F655 F656 F657 Fé6S58 x1
XXX . X XXX X MO0 X X000, X MO0 X X0 X XK. X
Nr— 1 155 wHL-———-
so4—o o- 123 o4 ——
24—t -1 91 280—1
irtr— -2 59— o—t—
e -3 e 14—
o—' -4~ -5— 40—

F653 RB FLOOD LVL A INCH
6715 REACTOR BLDG P IN H20
F655 DRYNELL MR P A PSIG

F656 DRYHELL MR P B PSIG

F657 SUPR CHITBR MR P A PSIG
F658 SUPR CHIMBR R P B PSIG
DRYHELL AVG TEMP DEGF
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CHART

()

CONTAINMENT INTEGRITY / HEAY REMOVAL - GRAPHIC NO. 19 ~TIME-
HHMMSS

REACTOR PRESSURE SP WATER LEVEL SP WATER TEMPERATURE

A B 4 8 1 2 3 4

L940 L941 L927 L1928 L625 L626 L1925 L9268
W00 XX XXX KX VO 000 10000 2000

S ———— Y 25

l!.O 4 2067

% 2 162

60 o st

PPp——————— LY 74

0 ~40™ 30

L940 REACTOR PRESSURE A PSIG L625 SP QUADI 2FT WTR T DEGF
L9491 REACTOR PRESSURE B PSIG 1626 SP QUAD2 2FT WTR T DEGF
L927 SP HTR LVL A INCH L925 SP QUADS 2FT WNTR T DEGF

L928 SP WIR LVL B INCH L926 SP QUADS 2FT NTR T DEGF
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CONTAINMENT INTEGRITY / HEAY REMOVAL - GRAPHIC NO. 20 -TIME-

DH H2 CONCENTRATION

A 8
L929 L938

X0 XX XK. XX

HHITISS

SP HZ CONCENTRATION

4 8
L939 E502

X000 0K XX

n
&

L929 DRYMELL M2 CONC A X

L938 DRYMELL H2 CONC B X

L939 SUPR CHIMBR H2 CONC A X

E502 SUPR CHMBR H2 CONC B X
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