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PROPOSED RULE RELATED TO TMI-2 REQUIREMENTS
FOR OPERATING LICENSE APPLICATIONS

To obtain Commissiun approval for publication
of proposed amandments in the Federal Register
for comment.

A proposed Rule has been developed that
incorporates into 10 CFR Part 50 a set of
TMI-2 related reguirements for operating
license applications. These requirements

are the same set contained in NUREG-0737.

The approach taken in the proposed rule is
similar to that taken for TMI-2 requirements
for near-term construction permit applications.

There are two aspects of this proposed Rule that
warrant highlignting.

1. Several of the items applicable to operating
license application reviews, as contained in
NUREG-0737 and listed below, are being
addressed in other decisional processes. All
NUREG-0737 items are r3vertheless itemized
in this proposed Rule ror completeness ard
clarity.

1. Certain NUREG-0737 items reiated to
Emergency Preparedness are listed only
for completeness, since they have
already been issued as effective
regulations.

2. Several items from NUREG-0737 are Deing
included in the Interim Degraded Core
Cooling final Rule and in proposed rule
changes regarding operator gualification,
shift manning, and overtime that are
under preparation. Since these rules
have not yet been finalized, the enclosed
rule includes those same items and, we

bl SiCalbms a R R A e A T I T L e T e R IR L L e PR o e e S TR i e



I1.

have used the same language that appears

in the latest staff draft of these rules.
For the affected items, they cou-d remain
in either one of the Rules when icsued.

The requirements as shown in the proposed
rule are diviced into tio groups:

a. Items that must pe saticfied as a
prerequisite to receiving an OL.

E. "Dated" items that must b2 met by
a specific date. Fc- Ticerses
issued before a particular dated
item is required, that item aud
its implementation schedule would
become a license condition. For
defining "dated" items in this
rule we used July 15, 1981, as the
cut-off date.

In addition to the considerations “n Item
I, the staff recognizes that considersble
experience in applying the NUREG-C737
requiraments has been gained since drafi.ig
n? thewm began about 2 vear zgo. In
addition, the devel~ ment over the last
year, as prescribrg in the Action Plan.

. several other r guirements has been
completed such chat they can naw be
incorporated /nto NUREG-0737. The encleosed
proposed Ru.e identifies examples of such
possible chinges and rejuests comments on
such actions. Included are:

1. Changes to shift manning and cvertime
requirements.

2. Changes to operator training reguirements.



3. Severzl] items for which the ongoing
staff reviews, based on evaluations and
reports submitted on operating reactors,
may resoive our concern such that these
evaluations and reports need not be
submitted by operating licen<e applicants.

4. Several items for wnich the ongoing staff
reviews have given preliminary indications
that the system modifications previously
called for may not now be needed.

This evolving process his led the staff to
conclude that it should consider changing

a number of the requirements of NUREG-0737.
It would be the staff's intent to thoroughly
conduct a re-revivw of ezch item in NUREG-
0737 during the public comment period on

the proposed rule, and make appropriate
changes in the firal rule based n such

a review and the public comment received.

1t should be noted that the impact on
engoing licensing proceedings of codifying
the existing NUREG-0737 reguirements should
~e beneficial, possibly eliminating conten-
ticns regarding items which will be included
in the rules. Should the reguirements of
NUREG-L737 be changed, however, slippage

in OL ruvviews and the related hearing
process ippears inevitable.

Recommendation: That the Commission approve publication of
the proposed Rule and set a 90 day comment
period.

,»f’;}
Wil . Dircks
Executive Director for Operations



Commissioners' comments or consent should be provided directly to the
Office of the Secretary by c.o.b. Monday, May 4, 1981.

Commission Staff Office comments, if any, should be submitted to the
Commissioners NLT April 27, 1981, with an information copy to the Office
of the Secretary. If the paper is of such a nature tha. it requires
additional time for analytical review and comment, the Commissioners and
the Secretariat should be apprised of when comments may be expected.

This paper is tentatively scheduled for affirmation at an open meeting
during the week of May 11, 1981. Please refer to the appropriate Weekly
Commission Schedule, when published, for a specific date and time.
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NUCLEAR REGULATORY COMMISSION
10 CFR Part 50

Licensing Requirements for Pending
Dperating License Applications

AGENCY : Nuclezr Regulatory Commission
ACTION: Proposed rule
SUMMARY : The Nuclear Regulatory Commission is proposing to add to

its power reactor safety regulations a set of licensing requirements

applicable to operating license applications. The requirements stem from

the Comnission's ongoing effort to apply the lessons learned from the accident

at Three Mile Island to power plant licensing. Each applicant covered by the
rule would have to meet these requirements, together with the existing regulations,
in order to obtain an operating license. Comments are sought on the requirements
contained in the proposed rule.

DATE: Comments must be received on or before (90 days after
publication. )

ADDRESSES: Comments should be sent to the Secretary of the Commission,

U. S. Nuclear Regulatory Commission, Washington, D, C. 20555, Attenticn:
Docketing and Service Branch.

FOR FUSTHER INFORMATION CONTACT: John A. Olshinski, Chief, Operating Reactors
Assessment Branch, Division of Licensing, Office of Nuclear Reactor Reguletion,
U. S. Nuclear Regulatory Commnission, Washington, D. C. 20555, Telephone

301-492-5069.



Supplementai Information
On March 28, 1979, the Three Mile Island Unit 2 (TMI-2) nuclear power

piant experienced a loss of feedwater transient, complicated by a set
of circumstances an’ events, culminating in the equivalent of a2 small-
break loss-of-coolant accident with substantial core damage. The
circumstances and events that caused the feedwater transient to develop
into an accident include design deficiencies, equipment failures, and

human errors.

In April 1979, the Commission established the Bulletin and Orders Task
Force as the focal point for those TMI-2 related staff activities necessary
to assure the immediate safety of 211 other operating power reactors.
During May 1979, the efforts of this group resulted in the issuance of

several IE Bulletins and Commission Orders covering a wide range of topics.

In May 1979, the Commission established the TMI-Z Lessons Learned Task
Force to identify and evaluate safety concerns requiring prompt licensing
actions for operating reactors (beyond the immediate actions taken as a
result of the Bulletins and Orders Task Force effort), for pending
operating license applications. A set of short-term recomnendations

offered by this task force was published as NUREG-0578 in July 1978.



In addition to these special NRC task forces, several other official grours
have investigated the accident at TMI-2 and deveioped recoimendations.
These groups include the Congress, the General Accounting Office, the
President's Commission on the Accident at Three Mile Island, the NRC
Special Inquiry Group, the NRC Advisory Comr - on Reactor Safeguards,
the Special Review Group of the NRC Office u. inspection and Enforcement,
the NRC's staff's Tas* Force on Emergency Planning, and the NRC Office of
Standards Development and Nuclear Regulatory Research. Each of the inves-
tigating groups, acting independently, organized their recommendations in

a different way. A steering group was appointed to organize and assess the
many recommendations and to develop the "TMI-2 Action Plan”, which would
provide a comprehensive and integrated plan for all actions necessary to
correct or improve the regulation and operation of nuclear facilities.

The items i%entitied by the Lessons Learned Task Force and many longer

term generic items identified by the Bulletins and Orders Task Force were
included in the Action Plan program. in's Action Plan was published as

NUREG-0660 in May 1980.

In reviewing the technical, schedular and cost aspects of the numerous
items of the Ml Action Plan, the Commission has approved a number of
actions that provide substantial additional protection which is required
for oublic health and safety. The Commission asked the staff to obtain
irdustry comments on the apprcved Action Plan items and to make appropriate

revisions prior to finalizing the requirements.



Actions to improve tne safety of nuclear power plants now operating were
judged to be necessary immediately after the accident and could not be
delayed until the Action Plan was developed, although they were subseguently
included in the Action Plan. Before these immediate actions were applied to
operating plants, they were approved by the Commission. Many of the required
immediate actions have already been tiken by licensees and most are scheduled

to be conmpleted in the near future.

On May 15, 1980, after review of the last version of the Action Plan, the
Commission approved a 1ist of “Requirements for New Jperating Licenses”,
contained in NUREG-0694. On October 28, 1980, the Commission approved a
“Clarification of TMI Action Plan Requirements”, now contained in NUREG-0737,
which supersedes NUREG-0694. On December 16, 1980, the Commission issued

a statement of policy, "Further Commission Guidance for Power Reactor
Operating Licenses", which replaced a previous policy statement issued on

June 16, 1980.

On September 5, 1980, the NRC sent letters regarding the new reguireme.ts
approved by the Commission in its consideration rf the TMI Action Plan to
all licensees of operating rcactors, applicants for operating licenses, and
holders of construction permits. During the week of September 22, 1%E0
regional meetings were aeld tc provide more detailed explarmation of the

new requirements and to obtain industry comments. Based upon these
discussions, the finalized Action Plan requirenents were issued on

October 31, 1980, as NUREG-0737, which included a summarizing letter.

The letter noted that NUREG-0737 includes in tabular form and with



technical clarification all the post-.Al-2 requirements that had been
approved at that time by th: Commission, but does not constitute the
totality of the TMI-2 Action Plan.

Since NUREG-0737 was issued, the Commiscion has determined that the
new requirements should be codified intu the Commission's regulaiions.
While there is no intent to change the technical content of these
requirements, the NUREG-0737 items have been . 2-wiitten in language

appropriate for the Commission's regulations.

Substance of the Rule

This rule, which addresses the same set of items as in NUREG-0737,

imposes new safety requirements for operating license applications.

The Commission has determined that these requirements must be met Dy

all applicants for operating licenses. It should be noted, however,

that there are many elements in the TMI Action Plan (NUREC-0660) not
included in NUREG-0737, that have not yet been developed by the staff

or acted upon by the Commission. There are also items that the Commission
has directed to be the subject of further study. This rule will be
augmented in the future to add new requirements as they are approved.
Opportunity for public commen® will pe provided when such additional

reguirements are comtenplated.



For the sake of completeness, all of the basic requirements of NUREG-
0737 are incorporated in this proposed rule. It is recognized that
some of the items individually ire the subject of other ongoing rule-
makings. The Commission does not intend to issue duplicative rules - -
consolidation cr other appropriate action will be taken before final
rulenaking to be sure that each subject matter is addressed in only

one place in the rules.

while this rule contains the basic requirements set out in NUREG-0737,
it does not incorporate the entirety of the document. In particular,
the rule does not contain the detailed criteria, rtaff positions, and
guidance contained in NUREG-0737 for satisfying many of the reguireme-is.
To have included such detail would have resulted in an excessively
detaileu and restrictive rule. However, the Commission has reviewed
NUREG-0737 and has concluded that the positions contained therein
provide a basis for responding to the experience of the TMI-2 accident.
Applicants may, of course, propose to satisfy the rule's requirements Dy
a method other than that detailed in NUREG-0737, but in such cases must
provide 2 basis for determining that the requirements of the rule have

:- *8n mto

in developing this proposed rule, the Commission has recognized that
there are a number of items from NUREG-0737 that merit additional
study prior to being included in a2 final rule. For example, there

are several items for which the on j0oing Commission review, Dased on



submittals by operating reactors,, may resclve the concern and no
additional informetion on these items will be necded for operating
license applications. Some items may be redundant with existing
regulations. Some items that are presently under Comnission review
with preliminary indications that either the requirement may not be
needed or the specific criteria in NUREG-0737 for meeting the require-
ment may be revised. Finally, some items are so specific and of limited
applicability that their inclusion in the regulations mey not be warranted.
Accordingly, wh. le the proposed rule presently contains all items from
NUREG-0727 ., .icai.'e to operating license applications, comment is
specifically solicited on items that may not need to be included for

the reasons discussed above. The following are examples of items that

have been identified as candidates for such reconside~ation.

a. Generic items for which sufficient information may have
already been received and no additional information may

be needed from OL applicants:

11.K.2.15 Effects of Slug Flow on OTSG Tubes
11.K.2.17 Voiding in RCS (complate for B&W only)
11.K.2.19 Benchmark Analysis in Sequential AFW Flow

to the 0TSG.



b.

d.

Items that may already be sufficiently codified in the regulations:

11.K.3.30 Upgrade of SBLOCA Model

i1.K.2.31 Plant Specific Analysis to Show Conformance with
10 CFR 50.46

111.A.1.2 Upgraded Emergency Support Facilities

111 A2 Emergency Preparedness - Long Term

111.D.3.4 Control Room Habitability

Items for which the Commission position o acceptability in

NUREG-0737 may be revised:

I1./e1.3 Overtime Limitations

I1.C.6 Verify correct performance of Operating Procedures

Items that are presently under Commission staff review and

reconsideration as to whether the modifications are needed:

11.K.3.5 Automatic RCP Trip for PWRs

11.K.1.21 Anticipatory Trip on LOFW, Turbine Trip and Low 5/G
Level (REW)

11.K.2.1C Same as I11.K.1.21

11.K.1.20 Procedures for Manual Trip on Specific Events (B&W)



e. Items that may be too detailed or of limited applicability to

merit codifying in the regulations:

11.K.2.2 Initiation and Conirol of AFW Independent of ICS (BéW)
11.K.2.9 FMEA of the ICS (B&W)

11.K.3.9 Modifications to the PID Controller for W-designed Plants
11.K.3.10 Anticipatory Reactor Trip Bypass Setpoint

11.K.3.11 PORVs Manufactured by CCI, Inc.

The proposed rule includes & provision that the Commission may, for good
cause shown, grant r1elief from the required implementation schedules on a

case-by-case basis.

Based upon its extensive review and reconsideration of the issues arising
as a result of the Three Mile Island »zcident, the Commission has decided
that applications for an operating license should be measured by the NRC
staff and Presiding Office.. in adjudicatory proceedings against the
existing regulations, as augmented by this rule. It is the Commission's
view that this new rule, together with the existing regulations, form 2
set of regulations, conformance with which meets the requirements of the
Commission for issuance of an operating license. The Commission seeks

public comment on the requirements contained in this ryle.



Pursuant to the Atumic Energy Act of 1954, /s amended, the Energy
Reorganization Act of 1973, as amended, and Section 552 and 553 of
Title 5 of the United Stutes Code, the Commission proposes to amend
Part 50 of Chapter I, Title 10 of the Code of Federal Regulations as
follows:
1. A new paragraph (f) 1: added to 50.34 to read as follows:

50.34 Contents of applications, technical information

L BE B R B B AN B O B B I O B 2k B AR B A AR

(f) Additional TMI-related requirements for applications for an

opercting license
In addition to the requirements of paragraph (b) of this

section, each application for an operating license that is
to be issued after (...insert effective date of this rule...)

shall meet the requirements in paragraphs (1) and (2) below.

If the applicant contends that implementation of an item

on the schedule set forth in this rule is impractical for its
facility, the applicant may provide information to support
this rontention. The Commission will evaluate this infor-
mation and, based on its determination of earnest effort and
good cause shown, may grant relief from the implementation
schedule, on 2 case-by-case bas‘s. In such cases, the
Commission will impose alternative reguirements suitable

for that facility.



(1) For the following requirements, the application
shall desc~ibe how each requirement will be imple-
mented or satisfied prior to issuance of an cperating
license.
(1) The mini.am shift staffing for operators, licensed and
non-1icensed, shall be as shown in Table 1. In addition
to the staffing requirements stated in the Table, each operating
shift, except during periods of cold shutdown, shall include
a qualified Shift Technical Advisor (STA). In addition to the
staffing requirements stated above, shift crew assignments shall
include a licensed senior reactor operator to directly supervise
core alterations. This licensed senior reactor operator may
have .uel handling duties but shall not have other concurrent
cperatiunal duties. The amount of overtime worked by plant staff
members performing safety-related functions shall be limited.
Ccher onshift staffing and emergency response capabilities
shall be as shown in Table 2. The capability for augmentation of
resources for emergency response functions shall be eguivalent

to that shown in Table 2. (I.A.1.1;* I.A.1.3; I1l.A.L.Q)

(ii) The operator initial training and requalification prograre
shall include: heat transfer, fluid flow, and thermodynemics;

emphasis on reactor and plant transients; and the use of all

*Llphanumeric designations correspond to the related action plan
items in NUREG-0737, “Clarification of the TMI Action Plan Reguire-
ments" and NUREG-0660, "NRC Action Plan Developed as 2 esult
of the TMI-2 Accident. They are provided herein for informetion
only.



TABLE 1

REQUIRED SHIFT MANNING

One Unit,

Two Units, Two Units, Three Units,
One Control One Control Two Control Two Control
Operating Status Room Room Rooms Rooms
One Unit Operating* 1 55 (5R0) 1 55 (5R0) 1 55 (SRO) 1 55 (5R0)
1 SRO 1 SRO 1 5RO 1 SRO
© RO IR0 3 RO 4 RO
2 A0 3 A0 IinN 4 AD
Two !'nits Operating* NA 1 585 (5R0) 1 55 (SRO) 1 55 (SRO)
1 SRO 2 SRO 2 SRO ) Only 1 5RO & 4 ROs
3 RO 4 RO 5 RO ) required if both
3 A0 4 AD ) units are operated
) from one control
) roon
5 AD
All Units Operating® NA 1 55 (5R0) 1 55 (5R0) 1 55 (SR0)
1 SRO 2 SRO 2 SRO
3RO 4 RO 5 RO
3 A0 4 A 5 A
A1) Units Shut Down 1 55 {5R0) 1 55 (S5R0) 1 55 (5R0) 1 55 (SR0)
1 RO 2 RO 2 RO 3 RO
1 AD AD 3 A0 5 AD

55 = shift supervisor

RO - licensed reactor operator

SRO - licensed senier reactor operator A0 - auxiliary operator

NOTE: (1) In order to operate or supervise the operation of more than one unit, an operator (SRO or RO)
must hold an appropriate, current license for each such 'nit,

(2) In addition to the staffing requirements indicated in the table, a licensed senior op¢rator
will be required to directly supervise any core alteration activity.

(3) See item 1.2 1.1 for shift technical advisor requirements.

* Modes 1 through 4 for PWRs.
Modes 1 through 3 for BWRs.



Major Functions! Area

Location

Table 72

> FOR NRC LICENSEES

MINIMUM STAFFING RE%IREHEN’F!
L EMERGENCTES

Major Tasks

e

Position Title
or Expertise

Plant Operations and
Assessment of
Operational Aspects

Emergency Direction and
Control (Emergency
Coordinator ***

Notification/
Communicatiom***

Radiological Accident
Assessment and Support
of Operational Accident
Assessment

Plant System
Engineering, Repair
and Corrective Actions

Notify licensea, State
local and Federal
perzonnel & maintain
communication

Emergency Operations
Facility (EOF) Director
Offsite Dose

Assessment

Offsite Surveys
Onsite (out-of-plant)
In-plant surveys
Chemistry/Radio-
chemistry

Technical Support

Repair and Corrective
Actions

———-—-——-——'—-—_‘—-———————————_____—___—__—

shift Supervisor (SR0)
Shift Foreman (SR0)
Control Room Jperators
Auxiliary Operators

Shift Technical Advisor,
Shift Supervisor or
designated facility
manager

Senior Manager

Senior Health Physics
(HP) Expertise

HP Technicians
Rad/Chem Technicians

Shift Technical Advisor
Core/Thermal Hydraulics
Electrical
Mechanical

Mechanical Maintenance/
Rad Waste Operator
Electrical Maintenance/
Instrument and Controil
{1AC) Technician

On Capability for Additions
Shift* 30 min 60 min
‘ -- -
‘ - - -—-—
2 oo s
2 - pec
‘00 - -
i ] 2
L]
s
e
.- ss 1 4
1 .
.- 2 2
— 1 1
) 1 1
i e ]
] -- --
.- i
- - ]
-e - - ‘
Jae - ]
1
1o | ]
—— 1 .-



Table 7  (contd)

Position Title On Capability for Additions
Major Functionai Area Major Tasks or Expertise Shift* 30 mir 60 min
Protective Actions Radiation Protection: HP Technicians e 2 2
tIn-Plant)
a. Access Control
b. HP Coverage for repair,
corrective actions,
search and rescue first-
aid & firefighting
¢. Personrel monitoring
J. Dosimetry
Firefighting - -- Fire Brigade Local Support
per Technical
Specifications
Rescue Operations -- -- e Local Support
and First-Aid
Site Access Control Security, firefighting Security Personnel All per
and Personnel communications, personnel Security plan :
Accountability accountability b
Tutal 10 1]) 15 '
Notes:
-

covered,

**  May be provided by shift personnel assigned other functions,

For each unaffacted nuclear unit in operation, maintain at least one shift foreman, one control room o?erator and
one auxiliary operator except that units sharing a control room may share a shift foreman if all functio

ns are '

**+ QOverall direction of facility response to be assumed by EOF director when all centers are fuily manned. Director
of minute-to-minute facility operations remains with s=nior manager in technical support center or control room.

*+4+ May be performed by engineering aide to shift supervisor,



available plant systems to control or mitigate accidents invclving
severe core damage. Additionally, intensive and comprehensive
training exercises are to be conducted during low-power testing
programs to provide experience for each operatiig shift. The
principal instructors shall be qualified at the senior reactor
operator level and shall periodically thereafter demonstrate their
continued competency. An applicant for a senior reactor operator
license shall participate in an NRC approved training program. In
addition to the written examination and the oral examination admini-
stered in the plant, operational examinations on an appropriale
simulator will be administered by the NRC. The minimum passing
grade shall be 80% overall with 2 minimum in each technical category
of 70%. The training program for all operating personnel shall
include training to recognize, control and mitigate the conseguences
of accidents in which the core is severely damaged. In addition,
each applicant shall support the development of its training program,
emergency procedures and control room hardware, with applicable
human en ‘neering data. The training must include the use of all
availairie structures, systems and components that can control or
mitigate degraded core accidents. (I.A.2.71; I.A.2.3; l.A.3.7; 1.G.1;
11.8.4)

(i) Corporate management directives shall be issueu that
emphasize the shift supervisor's role in the control room as the

primary onsite manager responsible fu~ safe operation of the plamt



under al)l conditions. Such directives shall clearly define his
responsibilities and authority including his command decision
authority, relative to other plant management personnel, over plant
operations personnel. The shift supervisor's responsibilities shall
incluce limiting personnel access to the control room during
emerjencies; his administration duties shall be such that they do
not detract from or are subordinate to the management responsibility

for assuring the safe operation of the plant.

Training programs for shift supervisors shall strengthen both
management and operational capabilities. (I.A.1.2; I1.C.3;
1.C.4)

(iv) An onsite independent safety engineering group of technically
qualified personnel shail be provided to perfurm continuing systematic
reviews of plant activities, including operating experience information
that may indicate areas for improving plant safety. This group shall
also provide recommendations and advice 1o an offsite high lewel
corporate technical officer, not in the management chain for power

production. (1.B.1.2)

(v) Analyses of small-break loss-of-coolant accidents and of transients
and accidents that involve postulates multiple failures, conseguential
failures, and operator errors, which if unmitigated could lead to
1nadeguate core cooling, shall be provided. The analyses shall be
carried sufficiently into the event to identify 211 significant thermal/

hydraulic/neutronic phenomena and to address possible failures and



operator errors during the long-term cooling phase. Emergency procedure
guidelines to mitigate these transients and arcidents shell be provided.
(1.C.1)

(vi) Administrative controls shall be provided to ensure adequate
exchange of plant status informetion between control room operations
personnel during shift and relief turnover. As a minimum, the
exchanged informetion shall include: values of key plant
parameters, availability and alignment of systems important

to safety, identification of systems and components in an
acceptable degraded mode of operation, and i.-atification of

systems out of service for meintenance or test. (1.(.2)

(vii) A management system shall be provided to perform the
following functions: (&) review operating experience infor-
mation originating both within and outside the facility; (b)
promptly supply information pertinent to plant safety, including
proposed procedural changes and plant modifications, to operat’ 3
and other appropriate plant personnel; and (c) assure that such
informstion is incorporated into training and requalification

programs. (I.C.5)

(viii) A management system shall be provided *o independently
verify the proper performence of operational and maintenance
activities, 2s a means of reducing errors that could result in
or contribute to accidents. The system shall include autometic
status monitoring or verification by two qualified individuals

(1.C.6)



(ix) Reviexs of the proposed procedures for low-power tests,
power ascensiun tests, and emergency procedures io verify the
adequacy of procedures shall be obtained from the nuclear steam

system supplier. (1.C.7)

(x) Detailed reviews of the fin2]1 design shall be performed

to ensure that the design of the cuatrol room and control

hcards are in conformance with good human factors enginer ~ing
pr.onciples and that information for the control room operators

is presented in 2 manner that facilitates recognition of developing

ovi-normal conditions, and mitigation of accidents. (I.D.1)

(xi) RESERVED

(xii) OC.rect position indications (open or closed) for the relief

and safety valves shall be provided in the control room. (I1.D.3)

(xiii) The auxiliary feedwater system (AFW) shall be evalusted
including: (2) A simplified AFW reliability analysis using

event-tree and fault-tree logic techniques; (b) A design review
of AFW; (c) An evaluation of AFW flow design bases and criteria.

(Applicable to PWRs only). (Il.E.%.1)



(xiv) The design of the auxiliary feedwater system shall de
such that it can be automatically and manually initiated.
Indication of system flow shall be provided in the control
room. (Aoplicable to PWRs only.) (II.E.1.2)

(xv) The design shall include the capability to promptly
connect onsite electric power to: (a) pressurizer heater

and associated cont-ols sufficiert to establish and maintain
natural circulation in hot standby conditions, (b) pressurizer
power-operated relie’ valves, (c) the block valves for the
pressurizer power-operated relief valves, and (d) pressurizer
water level instrumentation. (Applicable to PWRs only.)

(11.E.5.. & 11.G.1)

(xvi) Each power reactor that relies upon external recombiners
or purge repressurization systems to satisfy the requirements
of 50.44 of this part shall be provided with containment pene-
trations for the external recombiners or purge/rapressurization
systems that either: (a) are cdadicated to that service only,
conform to the requirements of Criteria 54 and 56 ot Appendix A
of this part, are designed against postulated single failures
and are sized to satisfy the flow requirements of the external
recombiners or purge/repressurization systems, or (b) are of a

combined design for use by either external recombiners or purge/



repressurization systzTs and otner systems, conform to the
requirements of Criteria 54 and 56 of Aprindix A of this
part, are designed against postulated single failures both
for containment isolation purposes and for operation of the
external recombiners or pucge/pressur’:zation systems, and are
sized to satisfy the flow requirements of the external

recombiners or purge/pressurization systems. (II.£.4.1)

(xvii) Tre containment isclation system design shall provide
that: (a) all non-essential vstems are isolated automatically,
(b) each non-essential penetration (except instrument lines),
has two isolation barriers in series, (c) the ove-riding (resetting)
of the isolation signal shall require deliberate operator aciions
of at least two steps and no single sequence of operator override
actions shill cause the reopening of the containment penetrations
associated with more than one system or more than one purge
or vent isvlation valve, (d) the containment high pressure
set point for initiating containment isolation is as low
as is compatible with normal operation, (e) ali containment
purge and vent isolation valves will receive an automatic

closure signal on containment high radiation. (Il1.t.4.2)

(xviii) A review shall be provided of all vaive positions and
positioning requirements and positive controls and all relatec
test and maintenance procedures to assure proper LSF funmtioning.

(11.K.1.5)
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(xix) Procedures for removing safety-relsted systems from
service (and restoring to service) shall be provided to ensure
that operability status will always be known by the control room

operators. (11.K.1.10)

(xx) Safety injection shall be initiated when the pressurizer
low pressure setpoint is reached regardless of the pressurizer
level. (Applicable to Westinghouse-designed reactors only.)
(11.K.1.17)

(xxi) The reactor protection system shall include anticipatory
reactor trip for loss of main feedwater, turbine trip, or
significant decrcase ‘n steam generator level. Procedures

and associated operator training shall be pro/ided to ensure
prompt manual reactor trip for main steamline isolation valve
closure, loss of offsite power, and low pressurizer level.
(Applicable to Babcock & Wilcox-designed reactors only.)

(11.K.1 20, I11.K.1.21, and 11.K.2.10)

(xxii) An analysis shall be provided to verify that the power
operated relief valves on the pressurizer will open during less
than five percent of all anticipated overpressure transients for
the range of plant conditions which might oc ur during a fuel
cycle. (Applicable to Babcock-Wilcox-designed reactors only.)

(11.K.2.14 and 11.K.3.7)
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(xxi11) The design of the auxiliary heat removal systems
shall be such that necessary automatic actions will occur, and
manual actions can be taken, when the main feedwater sys.er. is

not operable. (Applicable to BWRs only.; (II.K.1.22)

[xxiv) A description shall be provided of all reactor vessel
level indications used for automatic or manual initiation of
safety systems. Other instrument~%ion that might give the
operator the same information on plant status shall also be

described. (Applicable to BWRs only.) (II.K.1.23)

(xxv) Procedures and training shall be provided for operating
personnel relative to initiation and control of auxiliary feed-
water. (Appiicable to Babcock & Wilcox-designed reactors only.)

(11.K.2.2)

(xxvi) A failure modes and effects analysis of the integrated
control system (ICS) shall be provided. (Applicable to Babcock

and Wilcox-designed reactors only.! /71.K.2.9)

(xxvii) A detailed analysis of thermal-mechanical cond*tions
in the reactor vessel during recovery from a small-break LOCA,
with an extended loss of all feedwater, requiring the use of
the cooler high-pressure injection system water, shall be
provided to confirm that vessel integrity is not jeopardized.

(Applicable to PWRs only.) (11.K.2.13)
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(xxviii) An analysis shall be provided of the effects of
slug flow on the once-through steam generator tubes after
primary system voiding. (Applicable to Babcock & Wilcox-
designed plants only.) (I1.K.2.15)

(xxix) An evaluation shall be provided of the potential

for and impact of reactor coolant pump seal damage and Teakage
upon loss of offsite power. If such damage is indicated,

an analysis shall be provided of the limiting small-break
loss-of-coolant accident complicated by subsequent reactor

coolant pump seal damage. (II.K.2.16 and 11.K.3.25)

(xxx) For Westinghouse-designed facilities w'ere the
reactor trip is to be bypassed when operating below 50
percent power, an evaluation shall be provided to verify
that the probability of a small break LOCA resulting from
a stuck-open PORV is not significantly greater than the
case where this trip is bypassed only when operating below

10 percent power. (11.K.3.10)

(xxxi) An analysis shall be provided that defines the
probability of a small-break LOCA caused by a stuck-open
power operated relief valve (PORV). If this probability
is a significant contributor to small-break LOCAs from
a1l causes, provide a design description for an automatic

PORY isolation system that would operate when the reactor
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coolant system pressure falls after the PORV has opened.

(Applicable to PWRs only.) (II.K.3.2 and 11.K.3.1)

(xxxii) Any failure of a safety or relief valve shall be
reported promptly to the NRC and all challenges to such valves
shall be reported annually. (Applicable to PWRs only.)
(11.K.3.3)

(xxxiii) An evaluation shall be provided of the automatic
tripping of the reactor coolant pumps in the case of a small-
brea: loss-of-coolant accident. (Applicable to PWRs only.)
(11.K.3.5)

(xxxiv) 1f a proportional integral-derivative controller is
installed in the power operated relief valve (PORV) control
system, the cuntrol system shall be operated so as 1o preclude
opening the PORV due to derivative action. (Applicable to

Westinghouse-designed reactors only.) (11.K.3.9)

(xxxv) Complete justification shall be provided for the use
of any type of pressure-operated relief valve that has fa.led
during testing (such as those suppiied by Control Compunents,
Inc., that failed during hot functional testing at a plant).

(Applicable to PWRs only.) (I1.K.3.11)
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(xxxvi) An anticipatory reactor-trip on turbine-trip
shall be provided. (Applicat’e to Westinghouse-designed

reactors only.) (I11.K.3.12)

(xxxvii) An evaluation shall be provided of the safety
effectiveness of initiating the reactor core isolation
cooling system at a higher w>.er level than that for the
high pressure coolant injection system and of restarting
both systems on low water level. (Appiicable to BWRs only.)
(11.K.3.13)

(xxxviii) The design of the HPCI/RCIC steam line pipe-break-
detection circuitiy shall be such that pressure spikes
resulting from HPCI and RCIC system initiation wil' ~ot cause
inadvertent isolation of these systems. (Applicable to B4Rs

only.) (11.K.3.15)

(xxxix) An analysis shall be provided t- 1den.ify practicable
system modifications that would reduce challenges and failures
of relief valves, without compromising the performance of the
valves or other systems, shall be provided. (Applicable to BWRs
only.) (Il K.3.16)

(x1) The RCIC system shall automatically transfer suction
to the suppr:ssion pool wher the condensate storage tank level

is low. (Applicable to BW:x ly.) (11.K.3.22)
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x11) The HPCI and RCIC systems shall be designed to
vithstand and operate satisfactorily during and following a
complete loss of alternating current power 10 their support
systems, including space cuclaor. for at least two hours.

‘Applicable to BWRs only.) )11.K.3.24)

(x111) The scales of the various reactor vessel water
lavel instruments shall be referenced to the same point.

(Applicable to BWRs only.) )11.K.3.27)

(x1iii) Small-break loss-of-coolant accident analysis
methods used to comply with Appendix K to 10 CFR Part 50
shall be revised and provided that account for axperimental
data, including data from the Loss-of-fluid-test (LOFT) and
remiscale Test facilities. This evaluation snall consider

(x1iv) Analysis shall be provided to demoastrate that for
anticipated transients compiicated by the worst single
failure, and assuming proper operator gctions. the core
remaing covered or no significant fuel damage results from

core uncovery. (Applicable to BWRs only). (11.K.3.44)

(x1v) Analysis shall be provided t9 support deprussurization
methods, other than by full actuation of the sutomatic depres-
surization system, that would reduce the pessibility of exceeding
vescel integrity limits during rapid cooldown. (Applicable to

BWRs only.) (11.K.3.45)
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(x1vi) (R) Each boiling and pressurized light-water nuclear
power reactor applicant shall implement leak reduction measures
to that leakage, from .sstens outside containment (systems that
would or could contzin highly radioactive fluids during and
following a serious transient or accident), is eliminated

or minimized to the maximum extent practicable to prevent

the release of significant amuunts of radicactive material
during and following 2n accidert. Corsideration shall be

given to reduc ions of potential release paths that could

result from design or operator deficiencies.

(B) Each boiling and pressurized light-water nuclear power
reactor licensee shall establish and implement a program of
preventive maintenance to eliminate or minimize, to the maximum
extent practicable, leakage from systems outside contain-

ment. This program shall include periodic {integratad)

leak tests of these systems at intervals not to exceed each
refueling cycle and also include (as-well-as) the reduction

of .utential release paths by appropriate vperator training.

(111.D.1.1)

(x1vii) Each boiling and pressurized light-water power
reactor shall be provided with instrumentation, equipment

and associated training and procedures for determining, under
accident conditions, the airborne radioiodine concentration
in areas within the facility where plant personnel may be

present during and following an accident. (111.D0.3.3)
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(x1viii) The control room and asscciated habitability systems
shall be designed to adeguately protect the reactor operations
staff against the effects of accidental release of texic or
radioactive gases such that the nuclear plant can be operated
or safely shutdown under accident conditions. Analysis

based upon the final as-built conditions shall be provided

to demonstrate that airborne concentrations of such hazardous
fumes will permit control room operators to remain in the

control room to take appropriate safety actions. (II11.D.3.4)

(x1ix) Dedicated emergency response facilities shall be
established and maintained for command and control, support,

and courdination of onsite and offsite functions during reactor
accident conditions. The Technical Support Center is to provide
an appropriate near-the-control-room location for those individuals
who are knowledgable of and responsible fur engineering and
management support of reactor operatinns, to diagnose and

evaluate plant conditions and for more orderly conduct of

plant activities during emergency conditions. The Operational

Support Center is to provide an area separate from the control

TZ) These facilities are discussed further in Appendix E to 10 CFR 50
and in NUREG-0696, "Functional Criteria for Emergency Response
Facilities."
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room for shift and other support personnel (e.g., auxiliary
operator, technicians, health physics personnel) to report

for instructions from the control room staff. The near-site
Emergency Operations facility is to provide (a) a center

for analysis of plant effluents, meteorological conditions,

o, .site radiation measurements and for offsite dose projec-
tions, and (b) a center for coordination of all licensee onsite
and offsite activities and coordination with Federal, State,
and local authorities for implementation of offsite emergency

plans.

(1) Plans and facilities for coping with emergencies

shall be in accordance with the requirements set furth

in other sections of 10 CFR Part 50. (IIl.A.1.7; 111.A.1.2;
111.A.2)

(1i) The design shall ensure the capability of natural
circylation in the event that depressurizatio.. of the
reactor vessel, during 2 small break LUCA, is required.

(II-K03-46)
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(2) These requirements shall be implemented either by the date indicated

or before the issuance of an Operating License, wh chever is later.

The application shall describe how each requirement will be imple-

mented or satisfied.

(1)

(1)

Emergency procedures shall be provided to mitigate small-break
loss-of-coolant accidents, and transients and accidents that
involve postulated multiple f3iiures, conseguential failures,
and an operator errors, which, i¥ unmitigated, could lead to

inadequate core cooling. (January 1, 1982) (I.C.1)

Each boiling and pressurized ligot-water nuclear power reactor
shall be provided with high point vents for the reactor
coolant system and reactor vessel head and other systems
required to maintain adequate ¢ e cooling if the accumulation
of noncondensible gases would cause their loss of function,
remotely operated from the control room, to provide improved
operational capability to maintain adequate cure cooling
following an accident. High point vents are not required,
however, for the tubes in U-tube steam generators. Since
these vents form a2 part of the reacter coolant pressure
boundary, the design of the vents and associated controls,
instruments and power sources must conform to the require-

ments of Appendix A and Appendix B of this part. In
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particular, the vent system shall be designed to ensure a
iow probabiiity that (1) the vents will not perform their
safety functions and (2) their would be inadvertent or
irreversible actuaticn of a vent. Furthermore, the use
of these vents during and following an accident must not
aggravate the challenge to the cortainment or the course

of the accident. (July 1, 1982) (I1.B.1)

Each boiling and pressurized light-water nuclear power
reactor shall be provided with both adequate access to
areas that may be used during and following an accident
and protection of safety equipment so that an accident
that results in the release of large amounts of radio-
active material will not limit persornel occupancy or
degrade safety equipment by the radicction fields that
may exist during and following the accident to the extent

that required safety functions cannot be accomp.ished.
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(a) The facility desiyn must be based on a relezse of
radioactive material from the fuel to the primary
coolant system that is not less than 100% of the
core equilibrium noble gas inventory, 50% of the
core equilibrium halogen inventory, and 1% of the
remaining core fission products. For equipment
and areas affected by the reactor coolant, it shall
be assumed that the «bove distribution of radicactive
material is intimately mixed with the coolant water
except that recirculated, depressurized coolant
water may be assumed to contain no noble gases. For
equipment and areas affected by the containment
atmosphere, it shall be assumed that not less than
100% of the core equilibrium noble gas inventory
and 25% of the core equilibrium halogen inventory
are uniformly dispersed in the containment atmosphere
and an additional 25% of the core equilibrium halogen
inventory and 1% of the remaining ccre fission products
are uniformly distributed on surf:ces exposed to the

containment atmosphere.

(b) The facility design basis must be such that 2n individual
operator will not receive more than a 5 rem whole body
dose, or its equi-alent to any part of the body, while
performing a necessary safety function during and

following an accident. (January 1, 1982} (I11.B.2)
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(iv) Each boiling and pressurized light-watrer nuclear power
reactor shall be provided with the capability for
personnel to obtain and quar.itatively amalyze a
reactor coolant or containment atmosphere sample

during and following an accident.

(a) The facility design must be based on the
radioactive material release terms described

in paragraph (f)(1)(iii) of this section.

(b) The design basis for the plant equipment that
provides the capability to obtain and analyze
a sample must be based on the assumption that
it will be done promptly, and without incurring
a radiation exposure to any individual in exress
of 5 rem to the whole body, or its eguivalent

to any part of the body.

(¢c) The capability to quantitatively analyze a
sample must be based on the use of either
in-line monitoring or an onsite radiclogical
and chemical analysis facility. If in-line
monitoring is chosen, a capability must be
provided for backup sampling using grab samples,
and must include the capability for analyzing
the samples at either an onsite or offsite
facility. The analysis capability must provide,

as needed, cuantification of the following:
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(1) Those radioisotopes necessary to indicate

the extent of core damage,
(2) Hydrogen in the containment atmosphere;

(3) Total dissolved gases or dissolved hydrogen

gas in the reartor coolant;
(4) Boron in the reactor ccolant; and

(5) Chloride in the reactor coolant. Chloride
analyses may be performed offsite and are
not required to be done promptly.

(January 1, 1982) (11.B.s)

Qualification tests shall be conducted on the reactor coolant
system relief and safety valves and, for PWRs, block valves,
for all fluid conditions under operating conditions, transients
and accidents. Block valves for each relief vaive shall be
qualified to isolate not only a leaking relief valve under
normal conditions, but also any fluid flow conditions generated
by a stuck-open relief valie under normal operating or accident
conditions. The results of the gualification tests shail be

submittad. (Applicable to PWRs only) (July 1, 1982) (I11.D.1)
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(vi) Accident Monitoring Instrumentation shall be provided for each
boiling and pressurized light-water niclear power reactor and shall

have the capability during and following an accident for:

(a) Providing and recording in the contro’ room a continuous
indication of:
(1) Containment pressure;
(2) Hydrogen concentration in the containment atmosphere;
(3) Containment water level;
(4) Containment radiation level; and
(§) Radioactive noble gas concentrations in the plant

gaseous effluents at all potential accident release

paths effective.

(b) Quantifying the concentration of radioiodines and radiocactive
particulates in plant gaseous effluents at all potential

accident release paths.

(¢c) A1l the instruments and monitoring systems used for accident
monitoring shall be designed and qualified (with extended
ranges) to perform their function following an accident
characterized by the radiocactive material release terms
described in paragraph (f)(2)(ii11) of this section.

(January 1, 1982) (Il.F.1)
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(a)

(b)

(¢)

o 2.

Each boiling and pressurized light-water nuclear
power reactor licensee shall develop and implement
procedures anrd training to be used by the operators
to recognize the existence of inadequate core
cooling and low coolant lavel in the reactor core

using available instrumentation.

Each pressurized 1ight-water nuclear power reactor
shall be provided with a primary coolant saturation
meter (subcooling meter) that provides in the control
room a continuous, recorded, on-line indication of

the primary coolant saturation condition.

Each boiling and pressurized light-water nuclear power
reactor shall “e provided with an instrumentation

system such as reactor vessel water level indicators

for pressurized water reactors that augment the incore
thermocouples; and incore thermocouples for boiling water
reactors that augment the reactor vessel water level
indicators. The instrumentation system must supply to the
control room a recorded, unambiguous, easy-to-interpret,
indication of inadequate core cooling. The indication must
cover the complete range from normal operation to complete
core uncovery and give advance warning of the approach

of inadequate core cooling.
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(d) A1l instruments used to detect the existence of inadequate
core cooling shall be designed and qualified to perform
their function following an accident characterized by
the radioactive material release terms described in
paragraph (f)(2)(iii) of this section.

(January 1, 1982) (I1.F.2)
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(viii) An analysis shall be provided that defines the potential
for voiding in the reactor coolant system during anticipatad
transients. (Applicable to PWRs only) (January 1, 1982)
(11.K.2.17)

(ix) An analysis shall be provided of sequential auxiliary
feedwater flow to the stean generators following a loss
of main feedwater. (Applicable to PWRs only)

(January 1, 1982) (11.K.2.18)

(x) 1f determined necessary as a result of the analysis required
by paragraph (1)(XLi) of this section, an automatic power-
operated relief valve 1snlation system shall be installed
that will automatically cause the block valve to close
when the reactor coolant system pressure falls after the
PORV nas opened. (Applicable to PWRs only) (This
requirement shall be implemented, if found to be necessary,
by the end of the first refueling 6 months after staff

approval of the design.) (I1.K.3.1)
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(xiv) The automatic depressurization system, valves, accumulators
and associated equipment instrumentation shall show to be
capable of performing their intended safety functions during
and following expsosure to the hostile environment of an
accident situation, taking no credit for non-safety
related equipment or instrumentation, and taking account
for air (or nitrogen) leakage through valves. (Applicable
to BWRs only.) (Janaury 1, 1782) [I].K.3.28)

(xv) Plant-specific calculations for small break loss of coolant
accidents shall be provided consistent with the requirement

set forth in 1(f)(i)(xLiii)



