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TO ALL LICENSEES OF UPERATING PLANTS AND APPLICANTS FOR OPERATING LICENSES
AND HOLDERS OF CONSTRUCTION PERMITS , - K

Gentlemen:

SUBJECT: POST TMI-REQUIREMENTS ] X
On September 5, 1980, the NRC staff sent vcu a draft clarification retter
regarding approved TMI Action Plan items. During the week of September 22,
1980, four regional meetings were hcld %o nrovide a more detailed explanation
of these requirements and to obtain industry corments concerning these items.
JBsed on these discussions and other ccrnente received, the NRC has revised
fts requirements regarding these items. It is the purpose of this lettef-to
set forth those rnquirements.
This letter incorporates in one documeni. -1' Tiil-related items approved for
implementation by the Commission at ibi- :im:. This document is being published
> as iUREG-0737. Enclosures ? and 2 contain an itemized 1isting of OR and OL
requirenents including implementation schednles, applicability, method of
implementation rrview and licensee submittal dates. Enclosure 3 contains more
detailed clarifications of most of the NRC positinns including the identifi-
cation of any cnanges from previous requirements and guidance.

Most of the items in the attached document have already been- issued as
requirements by previous correspondence. Those items that are beina issued
as requirements for the first time by this letter are identified by an
asterisk in Enclosures 1 and 2. Additional guidance on the Emergency

.Qg;ponse Facilities, Section III1.A.1.2, will be forwarded separately in the
. near future.

Licensees and applicaits should note th:t the set of requirements identified
in the enclosures do not constitutc tne total set of TMI-related actions in
the TMI-2 Action Plan, NUREG-0660. Rcticr, as not2d above, the enclosures
are a compilation of those ftems th>t & ve been specifically approved by the
Commission for implementation. Up: . - ihor staff development of criteria
and planning, additional items will Lo iwsued. For example, in the relatively
near future, thr staff expects to izcuc further criteria on emergency
operational facilities (NJREG-0695), s.xiliary feedwater system improvements
(derived from NUREG-0667), and insiru wniation (Regulatory Guide 1.97,
Revision 2). In general, the imnluiniv-tion of those requirements will

be carefully examined to ensure ti:t .., <o not unnecessarily impact any

of the requirements in this letter,
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The requirements herein (which include the requirements from NUREG-0694) are
applicable to applicants for operating licenses and such applicants are expected
to meet the same schedule of implementation as indicated for operating reactors.
Operating license reviays being finalized over the next few months will be
handled on a case-by-case basis. Any item for which the implementation date

is prior to the expected date of issuance of an operating license will be
considered to be a prerequisite to obtaining that license. For such items,
applicants must submit information or documentation four months prior to the
staft’s scheduled issuance of its Safety [vcluation Report for four months

pricr to the listec implementation date, whichrver is later.

A large number of post-TMI requirernnts require ihe irctallation of a number
of control room indications. It is importcnt ihat licensees and applicants
give consideration to human factor engineering considerations in planning
for the installation of such new control rocm equipment. In the coming
months, the NRC will be requiring human fcctors wngincering reviews of
control room designs as part of Action Plan Itc:: [.D.7, and such an effort
at this time may reduce the potential for later rodifications. As an
example of possible considerations, licensees and applicants might well
consider at this time whether some control panel indications are of lesser
safety signiticance and can be moved to other locations in the control room.

It is expected that the requirements contained herein will be met. However,
it is recognized that licensees have proceeded with implementation of some

of these items prior to issuance of these clarifying criteria. The staff
will consider requests for relief from various aspects of these criteria.
Such requests should explain the need for relief, include a clear description
of design features of the proposed installation, and provide a safety
ratfonale supporting the adequacy of the prupased installation. A licensee
or applicant seeking relief from any element of our criteria should submit

for relief, along with supporting justification, in the response to this
letter. '

Accordingly, pursuant to 850.54(f) operating rcictor licensees are requested
to furnish, within forty-five (45) days of t-.': letter, confirmation that

the implementation dates indicated in Lacic v 1 will be met. For any date
that cannot be met, furnish a proposed revicec “ate, justification for the
delay, and-any planned compensating safety :cticns during the interim. After

o'r evaluation of your response the NRC <tafi .11 take action, as necessary
to assure that such reqircments and ccaitr i, sre appropriately enforceable.
This may include, as needed, issuancc of & (nni vaatery or Show-Cause Order.

Sincerely,

N
R
b S ! ‘} li
a7y rector
Divicioun -, cooan
Office i 1~ «lor Regulation

Enclosures:

As stated "




UNITED STATES
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TO ALL LICCNSEES OF OPERATING PLANTS AND APPLICANTS FOR OPERATING LICENSES
AND HOLDERS OF CONSTRUCTION PERMITS

Gentlemen:
SUBJECT: POST-TMI REQUIREMENTS

On September 5, 1980, the NRC staff sent vou a draft clarification letter
regarding approved TMI Action Plan items. During the week of September 22,
1980, four regional meetings were held to provide a more detailed explanation
of these requirements and to obtain industry comments concerning these items.
Based on these discussions and other comments received, the NRC has revised
its requirements regarding these items. It is the purpose of this letter to
set forth those requirements.

This letter incorporates in one document, all TMI-related items approved for
iriplementation by the Commission at this time. This document is beina published
as #UREG-0737. Enclosures 1 and 2 contain an itemized listing of OR and OL
racuirements including implementation schedules, applicability, method of
implementation review and licensee submittal dates. Enclosure 3 contains more
detailed clarifications of most of the NRC positions including the identifi-
cation of any changes from previous requirements and guidance.

Most of the items in the attached document have already been issued as
requirements by previous correspondence. Those items that are beina issued
as requirements for the first time by this letter are identified by an
asterisk in Enclosures 1 and 2. Additional guidance on the Emergency

Response Facilities, Section III.A.1.2, will be forwarded separately in the
near future.

Licensees and applicants should note that the set of requirements identified
in the enclosures do not constitute the total set of TMI-related actions in
the TMI-2 Action Plan, NUREG-0660. Rather, as noted above, the enclosures
are a compilation of those items that have been specifically approved by the
Comiission for implementation. Upon further staff development of criteria
and planning, additional items will be issued. For example, in the relatively
nea~ future, the staff expects to issue further criteria on emergency
operational facilities (NUREG-0696), auxiliary feedwater system improvements
(derived from NUREG-0667), and instrumentation (Regulatory Guide 1.97,
Revision 2). In general, the implementation of those requirements will

be carefully examined to ensure that they do not unnecessarily impact any

of the requirements in this letter.
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The requirements herein (which include the requirements from NUREG-0694) are
applicable to applicants for operating licenses and such applicants are expected
to meet the same schedule of implementation as indicated for operating reactors.
Operating license reviews being finalized over the next few months will be
handled on a case-by-case basis. Any item for which the implementation date

is prior to the expected date of issuance of an operating license will be
considered to be a prerequisite to obtaining that license. For such items,
appiicants must submit information or documentation four months prior to the
staff's scheduled issuance of its Safety Evaluation Report or four months

prior to the listed implementation date. whichever is later.

A large number of post-TMI reguirements require the installation of a number
of control room indications. It is important that licensees and applicants
give consideraticn to human €actor engineering considerations in planning
for the installation of such new control room equipment. In the coming
months, the NRC will be requiring human factors engineering reviews of
control room designs as part of Action Plan Item I.D.1, and such an effort
at this time may reduce the potential for later modifications. As an
exampie of possible considerations, licensees and applicants might well
consider at this time whether some control panel indications are of lesser
safety significance and can be moved to other locations in the control room.

It is expected that the requirements contained herein will be met. However,
it is recognized that licensees have proceeded with implementation of some

of these items prior to issuance of these clarifying criteria. The staff
will consider requests for relief from various aspects of these criteria.
Such requests should explain the need for relief, include a clear description
of design features of the proposed installation, and provide a safety
rationale supporting the adequacy of the proposed installation. A licensee
or applicant seeking relief from any element of our criteria should submit

a request for relief, along with suoporting justification, in response to
this letter,

Accordingly, pursuant to §50.54(f) operating reactor licensees are requested
to furnish, within forty-five (45) days of this letter, confirmation that

the implementation dates indicated in Enclosure 1 will be met. For any date
that cannot te met, furnish a proposed revised date, Jjustification for the
delay, and any planned compensating safety actions during the interim. After
our evaluation of your response the NRC staff will take action, as necessary
to assure that such reqirements and commitments are appropriately enforceable.
Tais may include, as needed, issuance of a Confirmatory or Show-Cause Order.

Sincerely,

Eise » Director
Division of Licensing
Office of Nuclear Reactor Regulation

Enclosures: .
As stated viii
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[For postimplementation reviews, licensees shall comply with 10 CFR 50.59.
that an unreviewed safety question exists or a change to the facility's existing technical

ENCLOSURE 1

POST-TMI REQUIREMENTS FOR OPERATING REACTORS

specifications is required, NRC approval is required before implementation.]

If it is determined

Clarifi- Implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Licensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittal
Item Title Description Schedule Dbility Issued Issued Approval Review Req. Req. by Remarks
I.A.1.1 Shift technical 1. On duty 1/1/8v Al 9/13/79 10/30/79 No Yes Yes 1/1/80 Complete
advisor 2. Tech specs 12/15/80 All 7/2/80 1/2/80 Yes No Yes 9/1/80
3. Trained per 1/1/8 AN 9/13/79 Encl. 3 No Yes Yes 1/1/81
LL Cat B
4. Describ: ‘org- 1/1/81 Al * Encl. 3 No No No 1/1/81
term program
1.A.1.2 Shift supervisor Delegate non- 1/1/80 Al 9/13/79 10/30/80 No Yes No 1/1/80 Complete
responsibilities safety duties
1.A.1.3 Shift manning 1. Limit overtime 11/1/80 AN 7/31/80 7/31/80 No Yes No 11/1/80
2. Min shift crew 7/1/82 Al 7/31/80 7/31/80 No Yes Yes 11/1/80 Amend TS on
shift manning
1.A.2.1 Immediate upgrading 1. SRO exper 5/1/80 Al 3/28/80 3/28/80 No Yes No None Completion to be
of RO & SRO training verified
and qualifications 2. SROs be ROs 12/1/80 Al 3/28/80 Enc' 3 No Yes No None Completion by OIE
1yr
3. Three mo 8/1/80 Al 3/28/80 3,28/80 No Yes No None Completion by OIE
trng on shift
4. Modify £/1/80 AN 3/28/80 3/28/80 No Yes No 8/1/80 NRR staff to review
training
5. Facility 5/1/80 Al 3/28/80 3/28/80 No Yes No None OIE verification
certification
1.A.2.3 Administration of Instructors com- 8/1/80 Al 3/28/80 3/28/80 No Yes No None NRR to verify
training programs plete SRO exam. conformance
1.A.3.1 Revise scope & 1. Increase scope 5/1/80 Al 3/28/80 3/28/80 No No No None
criteria for 2. Increase pas- 5/1/80 AN 3/28/80 3/28/80C No No No None
licensing exams sing grade
3. Simulator 6/1/80 Plants * None No No No None
exams having
simulator
10/1/81 A * Encl 3 No No No None Plants w/o
simulators

Note:

*Requirement formally issued by this letter.

For compTete reference citation of NUREG reports, see Appendix A.
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ENCLOSURE 1 (CONTINUED)

Clariti- Implemen- Plant Require- Clarifi- Preimple- Postisple- Tech |icensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittai
{tem Title Description Schedule bility [ssued Issued Approval Review Req. Req. by Remarks
1.C.1 Short-term accident 1. SB 10CA 6/1/80 Al 9/13/79 10/30/179 No Yes No None Complete
& procedures 2. Inadequate
review core cooling
a. Reanalyze i/1/81 All 9/13/79 Enc) 3 Yes No No 1/1/81
& propose
quidelines
b. Revise First Al 9/13/79 Enc) 3 Yes No No Not
procedures refueling determined
outage
after
1/1/82
3. Transients &
accidents
a. Reanalyze 1/1/81 A 9/13/79  Encl 3 Yes No No 1/1/81
& propose
guidelines
b. Revise First Al 9/13/79  Encl 3 Yes No No Not
procedures refueling determined
outage
after
1/1/82
1.c.2 Shift & relief Implement shift 1/1/80 ANl 9/13/79 10/30/79 No Yes No 1/1/80 Complete
turnover procedures turnover checklist
1.C.3 Shift-supervisor Clearly define 1/1/80 Al 9/13/79 10/30/79 No Yes No 1/1/80 Complete
responsibility superv & oper
responsibilities
1.C.4 Control-room access Establish 1/1/80 AVl 9/13/79 10/30/79 No Yes No 1/1/80 Complete
authority,
limit access
1.C.5 teedback of operating Licensee to 1/1/81 Al 5/17/80 Enct 3 No Yes No None
experience implement
procedures
1.C.6 Verify correct Revise 1/1/81 A . tnc) 3 No Yes No None
performance of performance
operating activities procedures
1.D.1 Control-room Preliminary 18D All 6/26/80  NUREG/CR-1580 4/82 Final guidance will

design reviews

assessment &
schedule for
correcting

deficiencies

TRequirement formally issued by this letter.

(Draft)

be issued 1981
as NJREG-0700
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ENCLOSURE 1 (CONTINUED)

Clariti- Implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Licensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittal
Item Title Description Schedule bility Issued Issued Approval Review Req. Req. by Remdrks
10.2 Plant-safety- 1. Description 18D All 6/26/80 Enc) 3 Later Guidance per
parameter display 2. Installed 180 Al 6/26/80 Enc) 3 NUREG-0696 Rev.
console 3. bully 180 All 6/26/80 Encl 3
implemented
11.8.1 Reactor-coolant- 1. Design vents 7/1/81 Al 9/13/79 10/30/79 No Yes No 7/1/81 Complete
system vents 2. Instal) vents 7/1/82 Al) 9/13/79 10/30/79 Yes No Yes 7/1/81
(LL Cat B)
3. Procedures 1/1/82 Al 9/13/79 Encl 3 Yes No Yes 1/1/21
11.8.2 Plant shielding 1. Review designs 1/1/80 Al 9/13/79 10/30/79 No Yes No 1/1/80 Complete
2. Plant 1/1/82 Al 9/13/79 10/30/79 No Yes No 1/1/82
modifications Encl 3
(LL Cat B)
3. Cquipment 6/30/82 Al CL1-80-21 Enc) 3 No Yes No 11/1/80
qualification
11.8.3 Postaccident 1. Inte  im system 1/1/80 All $/13/79 10/30/79 No Yes No 1/1/80 Complete
sarmlin 2. Plant 1/1/82 AN 9/13/79 12/30/79 No Yes Yes 1/1/81
nodifications Encl > submittal
(LL Cat B) it devia-
tion from
position
11.8.4 Training for 1. Develop train- 1/1/81 Al 3/28/80 3/28/80 No Yes No 1/1/82
mitigating ing program Encl 3
core damage 2. Implement
program
a. Initial 4/1/81 All 3/28/80 Encl 3 No Yes No
b. Complete 10/1/81 Al 3/28/80 Encl 3 No Yes No
11.D.1 Relief & safety- 1. Submit program 1/1/80 Al 9/13779 10/30/79 No Yes No 1/1/80 Complete
valve test 2. RV & SV testing
requirements (LL Cat B)
a. Complete 1/1/81 Al) 9/13/79 10/30/79 No No No 7/1/81
testing
b. Plant- 10/1/81 Al 9/13/79 Encl 3 Yes Yes T80 1/1/82
specific
report
3. Block-valve 7/1/82 PWR * Encl 3 Yes Yes 18D 7/1/82
testing
11.0.3 Valve position 1. Install direct 1/1/80 Al 9/13/79 10/3C/79 No Yes Yes 1/1/80 Complete
indication indications of
vi'lve position
2. Tech specs 12/15/80 Al 1/2/79 1/2/80 Yes No Yes 9/1/80

"Requiremen

ormally issued by this letter.

2



ENCLOSURE 1 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Llicensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittal
Item Title Description Schedule bility [ssued Issued Approval Review Req. Req. by Remarks
I1.E.1.1 Auxiliary feedwater 1. Short term 1/1/81 PWR 3/10/80 Eacl 3 Yes Yes [tem Plant
system evaluation speci- specific
fic
2. long term 1/1/82 PWR 4/24/80 Encl. 3 Yes Yes Item Plant
speci- specific
fic
11.£.1.2 Auxiliary feedwater 1. Initiation
system initiation a. Control 6/1/80 PWR 9/13/79 10/730/79  Yes No Yes 1/1/80 Complete
& flow grade
b. Safety grade 7/1/81 PWR 9/13/80 10/30/79 No Yes Yes 1/1/81
2. Flow iIndication
a. Control 1/1/80 PWR 9/13/79 10/30/79 No Yes Yes 1/1/80 Complete
grade
b. LL Cat A 12/15/80  PWR 9/13/19 1/2/80 Yes No Yes 9/1/80
tech specs
c. Safety grade 7/1/81 PWR 9/13/79 10/30/79 No Yes Yes 1/1/81
[1.€.3.1 Emergency power 1. Upgrade power 1/1/80 PWR 9/13/79 10/30/79 No Yes Yes 1/1/81 Complete
for pressurizer supply
heaters 2. Tech specs 12/15/80 P¥R 9/13/79 7/2/80 Yes No Yes 9/1/80 See 11.6G.
Encl 3
11.£.4.1 Dedicated hydrogen 1. Design 1/1/80 Al 9/13/79 10/30/79 Yes No No 1/1/80 Complete
penetrations 2. Install 7/1/81 Al 9/13/79 10/30/79 No Yes No 7/1/81
Encl 3
11.€.4.2 Containment 1-4. Imp diverse 1/1/80 Al /13/79 10/30/79 No Yes Yes 1/1/80 Complete
isolation isulation
dependability 5. Cntmt pressure
setpoint
a. Specify 1/1/81 All * Encl 3 No Yes No 1/1/81
pressure
b. Modifi- 1/1/81 Al * Encl 3 Yes No Yes 1/1/81
cations
6. Cntmt purge 1/71/81 All . Encl 3 No Yes Yes 1/1/81
valves
7. Radiation 7/1/81 Al * Encl 3 No Yes Yes 7/1/81
signal on
purge valves
8. Tech specs 12/15/80 Al 9/13/19 7/2/80 Yes No Yes 9/1/80

"Requirement formally issued by this letter.
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ENCLOSURE 1 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Licensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittal
Item Title Description Schedule bility Issued Issued Approval  Review Req. Req. by Remarks
I11.F.1 Accident-monitoring 1. Noble gas 1/1/82 Al 9/13/79 10/30/79 No Yes Yes 1/1/81
monitor Encl 3 Submittal
if devia-
tion from
position
2. lodine/ 1/1/82 Al 9/13/79 10/30/79 No Yes Yes 1/1/81
particulate Encl 3 submittal
sampling if devia-
tion from
dosition
3. Containment. 1/1/82 Al 9/13/79 10/30/79 No Yes Yes 7/1/81
high-range Encl 3 submittal
monitor 1f devia-
tion from
position
4. Containment 1/1/82 Al 9/13/79 10/30/79 No Yes Yes 1/1/82
pressure Encl 3
5. Containment 1/1/82 Al 9/13/79 10/30/79 No Yes Yes 1/1/82
water level Encl 3
6. Containment 1/1/82 Al 9/13/79 10/30/79 ko Yes Yes 1/1/82
hydrogen Encl 3
11.F.2 Instrumentation for 1. Subcool meter 1/1/80 PWR 9/13/79 10/30/79 No Yes Yes 1/1/80 Complete
detection of 2. Tech spec 12/15/80 PwR 1/2/19 1/2/80 Yes No Yes 9/1/80
inadequate core (LL Cat A)
cooling 3. Install level 1/1/82 Al 9/13/79 10/30/79 No Yes Yes 1/1/81
‘nstruments Encl 3
(LL Cat B)
11.G.1 Power supplies for 1. Upgrade to 1/1/80 PWR 9/13/79 10/30/79 No Yes Yes 1/1/80 Complete
pressurizer relief emerg sources
valves, block val - 2. Tech specs 12/15/80 PWR 1/2/80 1/2/80 Yes No Yes 9/1/80 See 11.E.3.1
& level indicatc--
11.K.1 IE Bulletins 9-0%, 06, 08 Bulletin Al 4/19 NA No Yes No Bulletin NRR evaluating
specific specific licensee responses
11.K.2 Oraers on B&W plants 8. Upgrade AFW See B&W Per 8/21/79, VYes No As re- See
system I1.E.1.1 order Encl 3 quired [.E.1.1
9. FEMA on ICS T80 BAW Per 11/7/719, No Yes No Plant specific
order Enc) 3
10. Safety-grade 7/1/81 BAW Per 12/20/79, Yes No Yes 1/1/81
trip ' order
11. Operator Complete B&W Per Fac) 3 No Yes No Complete
training, order
drilling
13. Thermal- 1/1/81 B&W 8/21/79  Encl 3 No Yes As re- 1/1/81
mechanical quired
report 1/1/82 C-€, * Enc) 3 No Yes As re- 1/1/82
w quired

"Requirement formally issued by this letter.



ENCLOSURE 1 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Licensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittal
Item Title Pescription Schedule bility Issued Issued Approval Review Req. Req. by Remarks
11.x.2 Orders on B&W plants 14. Lift See B&W 9/28/79  NUREG- No Yes No See 11.K.3.7
(continued) frequency of 11.X.3.7 0565
PORVs & SVs
15. Effects of Complete Ba&W 11/21/79 Enc) 3 No ves No Complete, under
slug flow staff review
on 0TSGS
16. RCP seal Complete B&W 11/21/79 Enc) 3 No Yes No Complete, under
damage staff review
17. Voiding in a. Com- B&W 1/9/80 Enc) 3 No Yes No Complete, under
RCS plete staff review
b. 1/1/82 C-t, . Enc)! 3 No Yes No 1/1/82
W
19. Benchmark a. Com- Baw 8/21/719 Enc) 3 No Yes No Complete, under
analysis of plete staff review
seq AFW flow b. 1/1/82 C-E, * Enc) 3 No Yes No 1/1/82
w
20. System re- Complete Baw 8/21/79 Encl 3 No Ye< No Complete, under
sponse to SB staff review
- LOCA
>
11.x.3 Fina) recommendations, 1. Auto PORV
B&0 task force isolation
a. Design 7/1/81 PWR . Enc) 3 Yes No Yes 7/1/81 1f required by
11.X.3.2
b. Test/ 1st refuel PWR * Enc! 3 Yes No Yes 7/1/81
install 6 mo after
staff
approval
2. Report on 1/1/81 PWR 5/1/80 Enc) 3 No Yes No 1/1/81
PORV failures
3. Reporting SV & 1/1/81 Al 5/17/80 None No Yes Yes 1/1/81 Initiate data
RV failures & beginning 4/1./80
challenges
5. Auto trip of
RCPs
a. Propose 7/1/81 PWR 5/1/80 Enc) 3 No Yes No 2/15/81
modifica-
tions
b. Modify 3/1/82 PWR 5/17/80 Encl 3 Yes No Yes 1/1/81 1f required
7. Eval of PORV 1/1/81 B&AW . Enci 3 No Yes No 1/1/81
opening

¥Requirement formally issued by ihis

probability
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ENCLOSURE 1 (CONTINUED)

Clarifi- implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Licensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittal
Item Title Description Schedule bility Issued Issued Approval  Review Req. Req. by Remarks
11.x.3 final recommendations, 9. PID controller 1/1/81 W 5/7/80 Enc) 3 No Yes No 12/1/80 Implementation
B&C task force to be verified.
(continued) 10. Pronosed Plant Select 5/1/80 Enc) 3 Yes No Yes Plant
anticipatory specific W speci-
trip modifi- fic
cations
11. Justify use Plant Plant * None No Yes No Plant See Sect.
of certain snecific  speci- specific 3.2.4.d of
PORV fic NUREG-0611
12. Anticipatory
trip on
turbine trip
a. Confirma- 1,'/81 w 5/7/80 tncl 3 No Yes No 1/1/81
tion or pro-
pose modifi-
cations
b. Modify 141 refuel W 5/17/80 Encl 3 Yes No Yes Ist refuel
or 6 mo after tech
a ter staff spec amend
agproval reques:i
13. HPCI & RCIC
init levels
a. Analysis 1/1/81 BWR 5/7/80 Encl 3 No Yes No 1/1/81
b. Modify 7/1/81 BWR 5/1/80 Yes No Yes 1/1/81
14. lso condenser 1/1/82 BWR w/ 5/7/80 Enc) 3 No Yes Yes 1/1/81
fsol modi- iso
fication cond
15. lsolation of 7/1/81 BWR 5/1/80 nc) 3 No Yes Yes 1/1/81
HPCI & RCIC
modification
16. Challenges &
failures to
relief valves
a. Study 4/1/81 BWR 5/7/80 Encl 3 No Yes No 4/1/81
b. Modify 1st. refuel BWR 5/1/80 Encl! 3 Yes No Yes 4/1/81
or within
1 yr after
approval
17. ECC system 1/1/81 All 5/17/80 Encl 3 No Yes As re- 1/1/81
outages quired

*Requirement formally issued by this letter.



Clarifi-
cation
Item

11.x. 13

Shortened
Title

tinal recommendat fony,
BAO task force
(cont Inued)

Description

U}

20

1

e

2%

21
’8

29

ADS actuation

a. Study

b Propose
mods

¢ Modifica-
tlons

Interlock

recirc pump
moditication
Loss of SVC
water at HRP

Restart of €SS

A LPCI

a Design

b Modifica-
tions

RCIC suction
& Vorify
arocedures
b Modifica-
tions
Space coolinyg
for HPCI/RCIC
modificat fons
Power on pump
seals
a. Propose
mods
b Modifica-
tHons
Common ref
level
Qual of ADSY
accumulators
Perfaormance
of tsolation
condensors

"Requirement Turmally 1ssued by thie letter

Imp) Yemen-
tation
Schedule

4/1/481
a/1/82

1st refuel
6 mo after
staff
approval
1/71/81

1/71/81

1/1/4

Ist refuel
6 mo

after
staff
approsal

1/1/¢ 1
/102
1/1/82

1/1/61
1/71/82
1/1/82
1/1/82
1/1/81

1/1/82

4/1/81

ENCLOSURE 1 (CONTINUED)
Plant Require-  Clartifi-
Applica- ment., cation
hility Iwsued Iasued
BWR Y/ 1/80 fnct
BWR Y“/1/80 Ine) )
HWR O/ 1/80 tnc) 3

Encl o

HWR %/ 1/180 fncl
Big Y/ 1780 tonct 3
Rock

AWR /1780 fnc)
AWK Y/ 1/80 Incl 3
HWR Y%/ 1/80 Enct 3
HWR Y%/ 1/80 fncl
RwWR Y/ 1/80 fnct
Wk 4%/ 1/80 Incl 3
C-t & W . tnct
HWR Y/ 1780 fnct
-t &w * fncd 3
BWR “/ 1780 fncl 3
HWR "/ 1/80 tncl 3
DWR 9/ 1/80 toc) 3
w/ Ivo

cond

Prefmple-
mentation
Approval

No
No

Yoo

No

No
Yoo

No

No
No
Yoo
Yoo
No

No

No

mentation
Review

Yoo

Yoo

No

Yoo

Yoo

Yoo
No

Yo
Yoo

You

Yoo
Yes
No
No
Yoo

Yoo

Yoo

Postimple- Tech

Spec.
Req

No
Yes

Yeu

Yoo

T80

No
Yoo

Yeu

Yoo

No
No
No
No
Yoo

Yoo

No

Req. by

Licensee
Submittal
Remarks

4/1/81
4/1/82

Refuel

1/1/81

1/1/81

/1/81
1/1/81

1/1/81
171/82
1/1/82

171/}
1/1/82
/1782
1/1/82
1/1/81

1/1/82

4/1/81



ENCLOSURE 1 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Licensee
cation Shortened tation Azplica- ments cation mentation mentation Spec. Submittal
{tea Title Description Schedule bility Issued Issued Approval  Review Req. Req. by Remarks
11.x.3 Final recommendations, 30. SB LOCA
B&0 task force methods
(continued) a. Schedule 11/15/80 A1 5/7/80 Encl 3 No Yes No 11/15/80
outline
b. Model 1/1/82 Al 5/7/80 Ewl 3 Yes No No 1/1/82
C. New ©'1/83 or Al 5/17/80 E.cl 3 Yes No No 1/1/83 or
analyses . yr after 1 yr after
staff staff
approval approval
31. Compliance 1/1/83 or All 5/7/80 Encl 3 Yes No T80 1/1/83
with CFR 50.46 1 yr
after staff
approval
40. RCP seal See
damage 11.K.2.16
43. Effects of See
slug flow 11.X.2.15
— 44. Eval tran- 1/1/81 BWR 5/7/80 Encl 3 No Yes 18D 1/1/81
= sient with
single failure
45. Manual depres- 1/1/81 BWR 5/7,/80 Encl 3 No Yes 180 1/1/81
surization
46. Michelson Complete BWR 5/7/80 None No Yes No 7/1/80 NRR to verify
concerns compliance
57. Manual act 18D BWR 5/1/80 Encl 3 No Yes No 180 No licensee action
of ADS until guidelines
approved by staff
I11.A.1.1 Emergency Short-term Complete All 10/10/79 NUREG- No Yes No Complete
preparedness, improvements 0654
short term
111.A.1.2 Upgrade emergency 1. Interim TSC 1/1/80 All 9/13/19 No Yes No Complete
support facilities 0SC & EOF
2. Design 18D 180 T80 T80 18D 180 180
3. Modifications TBD 180 T80 T80 T80 180 180
IT1.A.2 Emergency 1. Upgrade emer- 3/1/81 All 8/19/80  NUREG- No Yes Yes 1/2/81 Procedures submitted
preparedness gercy plans 0654 3/1/81
to App. E,
10 CFR 50
2. Meteorological 6/1/83 AN ©/19/80  NUREG- No Yes Yes 1/2/81 Staged imple-
data 0654 mentation
111.0.1.1 Primary coolant 1. Leak reduction Complete All 9/13/79 10/30/79 No Yes Yes Complete
outside containment 2. Tech specs 12/15/80 Al 7/2/79 7/2/80 Yes No Yes 9/1/80
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ENCLOSURE 1 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Preimple- Postimple- Tech Licensee
cation Shortened tation Applica- ments cation mentation mentation Spec. Submittal
Item Title Description Schedule bility Issued Issued Approval Review Req. Req. by Remarks
111.0.3.3 Inplant radiation 1. Provide means Compiete Al) 9/13/79 10/30/79 No Yes No Complete
monitoring to determine
presence of
radioiodine
2. Modifications 1/1/81 AN 9/13/79 Enc) 3 No Yes Yes 1/1/81
to accurately
measure I,
111.0.3.4 Control-room 1. Review 1/1/81 5/17/80 Encl 3 No Yes No 1/1/81
habitability 2. Modifications TBD 5/7/80 Encl 3 No Yes Yes 1/1/81
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ENCLOSURE 2

TMI ACTION PLAN REQUIREMENTS FOR APPLICANTS FOR AN OPERATING LICENSE
[1f implementation date is earlier than issuance of operating license, the implementation date will be the licensing date.]

Clarifi- Implemen- Plant Require- Clarifi- Tech
cition Shortened tation Applica- ments cation Spec.
.tem Title Description Schedule biltity Issued Issued Req. Remarks
1.A.1.1 Shift technical 1. On shift Fuel load Al 9/21/19 11/9/79 Yes
advisor 2. Training per LL Cat B fuel load Al 9/21/79 Encl. 3 No
3. Describe long-term Consist- Al ® Enc). 3 No
program ent with
OL review
schedule
1.A.1.2 Shift supervisor De’ ~ate nonsafety Fuel load Al 9/27/179 11/9/79 No
responsibilities dutics
1.A.1.3 Shift manning 1. Limit overtime Fuel load All 6/26/80 7/31/80 No
Enc. 3
2. Minimum shift Fuel load All 6/26/80 7/31/80 Yes Case by case
crew Enc. 3
1.A.2.2 Immediate upgrade of 1. SRO experience Fuel load AN 3/28/80 None No
RO & SRO training 2. SROs be ROs, 1 yr Initial All 3/28/80 3/28/80 No
and qualifications criticality Encl. 3
3. 3 mo training Fuel load AN 3/28/80 None No
on-shift
4. Modify training Fuel load Al 3/28/80 None No
5. Facility certification Fuel load Al 3/28/80 None No
1.A.2.3 Administration of Instructors complete 2 mo All 3/28/80 Encl. 3 No
training programs SRO exam prior to
{ssuance of
license
1.A.3.1 Revise scope & 1. Increase scope 10/1/80 Al 3/28/80 None No
criteria for 2. Increase passing grade 10/1/80 Al 3/28/80 None No
licensing exams 3. Simulator exams
a. Plants with Prior to Plants * Encl. 3 No
simulators fuel load having
simulators
b. All plants Prior to Al o Encl. 3 No

fuel load or

10/1/81 which-
ever is later

Note: For complete reference citiation of NUREG reports, see Appendix A.

*Requirement formally issued by this letter.
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ENCLOSURE 2 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Tech
cation Shortened tation Applica- ments cation Spec.
[tem Title Description Schedule bility Issued Issued Req. Remarks
1.8.1.2 Evaluation of Organization, resources Fuel load Al 6/26/80 None Yes Draft quideline
organization & tng. & qualifications available.
management tor operators & acclidents
1.C.1 Short-term accident 1. SB LOCA Fuel load Al 9/21/19 11/9/79 No
& procedure 2. Inadequate core cooling
review a. Reanalyze & Fuel load Al 9/21/19 Encl. 3 No
propose quidelines
b. Revise prczedures First refuel- All 9/21/19 Encl. 3 No
ing outage
after 171/82
3. Transients & accidents
4. Reanalyze & Fuel load AN 9/27/19 Encl. 3 No
propose guidelines
b. Revise procedures First refuel- Al 9/21/19 Encl. 3 No
ing outage
atter 1/1/82
1.C.2 Shift & relfef Revise procedures to fuel load Al 9/21/19 11/9/19 No
turnover procedures assure plant status
known by new shift
1.C.3 Shift supervisor Corporate directive to fuel load Al 9/21/1719 11/9/79 Yes
responsibility establish commard duties
& revise plant procedures
1.C.4 Control-room access Establish authority tuel load Al 9/21/19 11/9/19 No
& limit access
1.C.% feedback of operat- Review & revise 1/1/81 or All 6/26/80 tncl. 3 No
ing experience procedure: prior to
issuance of 0Ol
I.C.6 Verify correct Revise performance 1/1/81 or Ail * Encl. 3 R0
performance of procedures prior to
operating activities fuel load
1.c.7 NS5S vendor rev 1. Low-power test program Feel load 6/26/80 None No
of proc 2. Power ascension & Full power 6/26/80 None No

emergency procedures

*Requirement formally issued by this letter.
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ENCLOSURE 2 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Tech
catfon Shortened tatfon Applica- ments cation Spec.
Item Title Description Schedule bility Issued Issued Req. Remarks
1.C.8 Pilot mon of Correct procedure ful) power AN 6/26/80 None No
selected emergency based on NRC sample
proc for NTOLs audit
1.D.1 Control-room design Preliminary assessment Prior to AV 6/26/80 NUREG-1580 No Guidance and
reviews & schedule for correct- {ssuance of (Draft) <:hedule being
ing deficiencies oL veveloped.
1.0.2 Plant-safety- 1. Description 18D Al 6/26/80 Encl. 3 No Guidance and
parameter display 2. Installed 18D Al 6/26/80 Encl. 3 No schedule being
console 3. Fully implemented 180 All 6/26/80 Encl. 3 No developed in
NUREG-0696.
1.G.1 Training during 1. Propose tests Fuel load All 6/2h/80 No
low-power testing 2. Submit analysis Fuel load Al 6/26/80 None Yes
and procedures.
3. Training & results Full power Al 6/26/80 No
11.8.1 Reactor-coolant- 1. Design & analyses Fuil power Al 9/27/19 11/9/179 No
system vents 2. Install 7/1/82 Al 9/271/19 Encl. 3 Yes
3. Procedures 1/1/82 or Al 9/21/79 Encl. 3 Yes
prior to
issuance of OL
11.B.2 Plant shielding 1. Radiation & A All 9/21/719 Encl. 3 No
shielding review
2. Corrective actions Full power All 9/27/179 Encl. 3 No
to assure access
3. Complete mods 1/1/82 All 9/27/79 Enci. 3 No
4. Equipment qualification A All CLI-80-21 Encl. 3 No
11.8.3 Postaccident sampling 1. Design review A Al 9/27/179 Encl. 3 No
2. Corrective actions Full power AN 9/21/19 Encl. 3 Yes
3. Procedures Ful) power AN 9/27/79 Enc). 3 Yes
4. Complete actions 1/1/82 Al 9/27/19 Encl. 3 Yes
11.8.4 Training for mitigating 1. Develop training program Fuel load Al 3/28/80 3/28/80 No
core damage 2. Complete training Full power Al 6/26/80 None No

8¢our months tfore operating license is issued or 4 months before date indicated.
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ENCLOSURE 2 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Tech
cation Shortened tation Applica- ments cation Spec.
Item Title Description Schedule bility Issued Issued Req. Remarks
11.0.1 Relief & satety- 1. Describe program Fue) load Al /27/19 11/9/719 No
valve test & schedule
requirements 2. RV & SV tests fuel load AN 9/21/19 11/9/19 To be
deter-
mined
3. Block valve tests tuel load or  PWR . 11/79/79
by 7/1/82, Enc. 3
wnichever {s
later
11.0.3 Valve position Install in control A ANl 9/21/19 11/79/79 Yes
Indication room Enct. 3
I1.e.1.1 Auxiliary feedwater 1. Analysis Full power C-Eaw 3/10/80 None No See 3/10/80 and
system evaluation W 4/24/80 None No 4/24/80 letters.
2. Modification Full power PWR 4/24/80 None As
required
I1.e. 1.2 Auxiliary feedwater 1. Inftiation
system initiation (a) Control grade Fuel load PWR 9/21/19 11/9/719 Yes
and flow (b) Safety grade A PWR 9/21/19 1179779 Yes
2. Flow indication
(a) Control grade Fuel load PWR 9/21/19 11/9/719 Yes
(b) Safety grade A PWR 9/21/19 11/9/19 Yes
e 3.1 tmergency power for Installed capability 4 mo prior PWR 9/21/19 11/79/79 Yes
pressurizer heaters to issuance Encl. 3
of SER
11.t.4.1 Dedicated hydrogen 1. Design A Al 9/21/19 11/9/719 No
penetrations 2. Review & revise fuel load Al 9/22/19 Enc). 3 No
Ha control proc
3. Install 1/1/81 or A 9/21/19 Encl. 3 No
prior to

fssuance of Ol

Sfour months before operating license is fssued or 4 months before date indicated.
L]

Requirement formilly issued by this letter.
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ENCLOSURE 2 (CONTINUED)

Ciarifi- Implemen- Plant Require- Clarifi- Tech
cation Shortened tation Applica- ments cation Spec.
Item Title Description Schedule bilfity Issued Issued Req. Remarks
11.€£.4.2 Containment isolation 1-4 Implement diverse Prior to Al 9/217/79 11/9/179 Yes
dependability isolation issuance of OL Encl. 3
5. Containment press 7/1/81 or AN * Encl. 3 Yes
cetpoint prior to
issuance of OL
6. Containment purge valves 1/1/81 or Al * Encl. 3 Yes
prior to
issuance of OL
7. Radiation signal on 7/1/81 or Al * Encl. 3 Yes
purge valves prior to
issuance of OL
11.F.1 Accident- 1. Procedures Fuel load Al 9/27/19 11/9/79 No
monitoring Encl 3
instrumentation 2. Install instrumentation
a. Noble gas monitor 1/1/82 a Al 9/27/719 11/?/73 Yes
Encl.
b. lodine/particulate 1/1/82 A Al 9/21/79 11/9/79 Yes
sampling Encl. 3
c. Containment high 1/1/82 A Al 9/27/79 11/79/79 Yes
range monitor Encl. 3
d. Containment pressure 6 mo Al 9/27/19 11/9/79 Yes
prior to Encl. 3
issuance of OL
e. Containment water 7/1/82 or Al 9/27/19 11/9/79 Yes
level prior to Encl. 3
issuance of OL
f. Containment hydrogen 1/1/82 or Al 9/27/719 11/9/79 Yes
prior to Encl. 3
issuance of OL
11.F.2 Instrumentation for 1. Procedures Fuel load PWR 9/27/79 11/9/79 No
detection of instruments Encl. 3
inadequate core- 2. Subcooling meter Fuel! load PWR 9/27/79 11/9/79 Yes
cooling Encl. 3
3. Describe other Fuel load All 9/27/79 11/9/79 No
instrumentation Encl. 3
4. Install additional 1/1/82 All 9/27/719 11/9/79 Yes
instrumentation Encl. 3

 §
Requirement formally issued by this letter.
3four months before operating license is issued or 4 months before date indicated.
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ENCLOSURE 2 (CONTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Tech
cation Shortened tation Applica- ments cation Spec.
Item Title Description Schedule bility Issued Issued Req. Remarks
11.G.1 Power supplies for Power supply from tuel load PWR 9/21/19 11/9/79 Yes
pressurizer reliet emergency huses

valves, block valves,
& level indicators

11.x.1 [€ Bulletins 5. Review ESF valves fuel load AN I1tB 79-0% None Yes
79-05A
19-06A
79-068
19-08
6/26/80
10. Operabi'lity status Fuel load All 1EB 79-05A  None No
719-06A
79-068B
19-08
6/26/80
17. Irip per low-level fuel load w 1EB 79-06A None Yes Also see
B/S 6/26/80 I1.X.2.10.
20. Prompt manual reactor fuel load B&W 1€8 79-058 None No
trip 6/26/80
21. Auto SG anticipatory Fuel load B&W 1EB 79-058  None Yes
reactor trip 6/26/80
22. Aux heat rem Fuel load BWR 168 79-08 None No
system, proc 6/26/80
23. RV level, procedures Fuel load BWR 168 79-08 None Yes
6/26/80
11.x.2 Orders on B&W 2. Procedures to control A B&AW 6/26/80 None No
plants AFW ind of ICS
9. FMEA on ICS system A B&W 6/26/80 Enct. 3 As
required
10. Safety-grade trip Fuel load BAW 6/26/80 Enc). 3 Yes
anticipatory
13. Thermal mechanical [ ] B&AW 6/26/80 Encl. 3 As
report required
14. Lift frequency of fuel power B&W 6/26/80 None No
PORV & SVs
15. Effects cf slug Fuel power &4  BAW 6/26/80 Encl. 3 No
flow c1 viSGS

AFour months before operating license is issued or 4 months before date indicated,

'Si- months before full-power license.
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ENCLOSURE 2 (COMTINUED)

Clarifi- Implemen- Plant Require- Clarifi- Tech
cation Shortened tation Applica- ments cation Spec.
Item Title Description Schedule bility Issued Issued Req. Remarks
11.x.2 Orders on B&W 16. RCP seal damage fuel power &  B&W 6/26/80 Encl. 3 No
Plants 17. Voiding in RCS 1/1/82° C-E& W . Enc). 3 No
(continued) 19. Benchmark analysis 1/1/82° C-E& W * Encl. 3 No
seq AFW flow
11.X.3 Final ' :commendations, 1. Auto PORV isolation 1st refuel PWR * Encl. 3 Yes
B&0 task force 6 mo. after
staff approval
2. Report on PORV failures 1/1/81 A PWR * Encl. 3 No
3. Reporting SV & RV A Al 6/26/80 None Yes See 5/7/80 letter
failures & challenges to ORS.
5. Auto trip of RCPs
a. Propose mods Prior to OL PWR * Encl. 3 No
b. Modify Full power PWR A Encl. 3 Yes
7. Evaluation of PORV Full power PWR 6/26/80 None No
opening probability
9. PID controller A W 6/26/80 Enc). 3 No
10. Applicant's propose A Selected 6/26/80 Encl. 3 Yes
anticipatory trip at w
high power
11. Justification use of Fuel load Plant 6/26/80 None No See NUREG-0611,
certain PORVs specific Sect. 3.2.4.d.
12. Confirm anticipatory
trip
a. Propose modifications A w 6/26/80 Encl. 3 No
b. Modify A ] . Encl. 3 Yes
13. HPCI & RCIC init levels
a. Analysis A BWR " Encl. 3 Yes
b. Modify a BWR * Enci. 3 Yes
15. Isolation of HPCI and A BWR * Encl. 3 Yes
RCIC
16. Challenges to & failure
of relief valves
a. Study 4/1/81 BWR * tncl. 3 No
b. Modify 1st refueling BWR * Encl. 3 Yes

after staff
approval

3four months before operating license is issued or 4 months before date indicated.

o
Or 6 months before fuel 1nad.

n
Requirement formally issued by this letter.



ENCLOSURE 2 (LONTTNUED)

Clarif)- Implomen: Plant Nequire- Clarify- Tech
catlon “hortened Latfon Appl tea- ments cation “pec
ftem litle Dowcript lon SCheduyle hitity I+sued Issued Req Romarks
oK Vinal recommendat toes, 17 10CS autages In accordance Al . tncl. 3 As
HA) tass fTurce with roview required
(cont inyed) sched ite for
Heenning
I ADSY actuyation
a  Study } oyr prior AWK . Inc) 3 Ho
to O1
b Proposed mods 4 mo prior WK . Inct 3 You
to OI
« Madify let rofuel HwWH . fnc) 3 Yoo
O mo after
staft coproval
21 Restart of L0CS A LG
a Decign 171/81 A WR * Ioc) ) No
L Madiflcatian ot refuel HWH . Incl. 3 Yoo
(L mo after
st 0 approval
.o 22 RCIC suction
‘. a Procedures 1/1/n) A AWK . tne). No
o b Modificatlon 1/1/62 A WWR . tncl 3 Yoo
24 Ypace conling for A
WPCL/RCLC,
modificat lons hwr . fnct. 3 Yos
2% Power an pump weals
a  Propose mads 1/1/n1 or WK . fncl. 3 No
6L omo prior C-t AW
to SR
b Madificat tons Tull power Wi . T Yos
G-t AW . tncl. 3 Yeu
2! Comman reference level 1/1/8) A HWR d tncl. 3 Yos
28 Qual of ABY accumlators 1/0/082 A BWR . tnc). 3 As
required
0 0 1GCA mothads
a ‘chedule autline In accordance Al . tnc). 3 No
with review
athodule
b Madel In accardance Al . fnet. 1 No
with roview
atheduyle
:

Hequlroment farmally fsaued by thiz letter

o
“Paur sonths befare aperat Ing Ilconse 13 lasued ar 4 monthy hefore date tndicated
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Shortened
litle

binal recommendat ions,
BAO task ftorce
(cont inued)

tmerqgency
preparrdness,
short term

Uggrade emergency
support. factlities

tmergency
preparedness,

Primary coolant
outside
containment

Ioplant [, radiation
monitoring

Control -room
habitabtl ity

ENCLOSURY

Description

C New analyses

I Plant-specific analysis

A4 tvaluate transients
with single fallure

45, Manual depressurization

46. Michelson concerns

Short-term lmprovements

1 Fstabliah 10, 0SC,
(0F (interim basis)

2. liesign

1. Modifications

1. Upgrade emerqgency plans
to App £, 1O CIR 50

2. Meteorological data

Measure leak rates &
establish program to
heep leakage ALARA

1. Provide means to
determine presence
of radiofodine

2 Modifications to
accurately measure
radiorodine

1. ldentify and evaluate

potential hazards
2. Schedule for
modifications
. Modifications,

Requirement formally (ssued by this lettor

2 (CONTINUED)

Imp lemen-
tation
Schedule

Plant
Applica-
bility

In accordance Al

with review
schedule
1717834
1717818

1/1/81A
tuel load

ruel load

180

TBD
180

tuel load

tuel load

tull pawer

fuel load

1/1/8) or
prior to
Heensing
fuly power

full power

Full power

Y our months biefore operating Hicense is fsqued or 4 months before date indicated
L]

Al
HwWR

HwR
AWR

Al

Al
18D
T80
Al

AV

AL

Al
YR
Al

A

Al

lssued

Require-

ments

H/19/80

921719

180
18D

R/19/80

6/26/80

W2

9721/19

921719

h/26/80

6/26/80

6/26/80

Clarifi- lTech

cation

Issued

tncl. 3
tncl. 3
tncl. 3
tncl 3
tnc).

11/9/19

180

180
NURE G-
0654
NURI G-
0654
1179719
tncl. 3
1179779
tnc). 3
11/9/19
Enct. 3
tncl. 3
tncl. 3

tncl 3

NUREG-0654 No

No

Spec.
Req.

No

No
As
required
No
No

180
18D

No

No

Ye

Yeo

No

No

Yoo

Remarks

Use NURLG-06%4
unti{l Rev. 1 (s
fssued (due out
10/80)
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I.A.1.1 SHIFT TECHNICAL AUVISOR

Position

Each licensee shall provide an on-shift technical advisor to the shift super-
visor. The shift technical advisor (STA) may serve more than one unit at a

multiunit site if qualified to perform the advisor function for the various
units.

The STA shall have a bachelor's degree or equivalent in a scientific or
engineering discipline and have received specific training in the response and
analysis of the plant for transients and accidents. The STA shall also receive
training in plant design and layout, including the capabilities of instrumenta-
tion and controls in the control room. The licensee shall assign normal

duties to the STAs that pertain to the engineering aspects nf assuring safe

operations of the plant, including the review and evaluation of operating
experience.

Changes to Previous Requirements and Guidance

There are no changes to the previous requirements resulting from NUREG-0660
and the October 30, 1979 letter from H. R. Denton to all operating nuclear
power plants.

Clarification

The letter of October 30, 1979 clarified the short-term STA requirements. That
letter indicated that the STAs must have completed all training by Jcnuary 1, 1981.
This paper confirms these requirements and requests additional information.

The need for the STA position may be eliminated when the qualifications of the
shift supervisors and senior operators have been upgraded and the man-machine
interface in the control room has been acceptably upgraded. However, until

those long-term improvements are attained, the need for an STA program will
continue.

The staff has not yet established the detailed elements of the academic and
training requirements of the STA beyond the guidance given in its October 30,
1979 letter. Nor has the staff made a decision on the level of upgrading
required for licensed operating perscnnel and the man-machine interface in the
control room that would be acceptable for eliminating the need of an STA.
Unti! these requirements for eliminating the STA position have been established
the staff continues to require that, in addition to the staffing requirements
specified in its July 31, 1980 letter (as revised by item 1.A.1.3 of this
enclosure), an STA be available for duty on each operating shift when a plant
is being operated in Modes 1-4 for a PWR and Modes 1-3 for a BWR. At other
times, an STA is not required to be on duty.

Since the October 30, 1979 letter was issued, several efforts have been made
to establish, for the longer term, the minimum level of experience, education,

1.A.1.1-1 3-3




and training for STAs. These efforts include work on the revision to ANS-3.1,

work by the Institute of Nuclear Power Operations (INPO), and internal staff
efforts.

INPQ recentiy made available a ducument entitled "Nuclear Power Plant Shift
Technical Advisor--Recomme.~“~_.ons ‘or Position Description, Qualifications,
Education and Training.” A copy of Revision 0 of this document, dated April 30,
1980, is attached as Appendix C. Sections 5 and 6 of the INPO document describe
the education, training., and experience requirements for STAs. The NRC staff
finds that the descriptions as set forth in Sections 5 and 6 of Revision 0 to
the INPO document are an acceptable approach for tie selection and training of
personiel to staff the STA positions. (Note: This should not be interpreted
to mean that thi: is an NRC requirement at this time. The intent is to refer
to the INPO document as acceptable for interim guidance for a utility in
planning its STA program over the long term (i.e., beyond the January 1, 1981
requirement to have STAs in place in accordance with the qualification require-
ments specified in the staff's October 30, 1979 letter).)

No later than January 1, 1981, all licensees of operating reactors shall
provide this office with a description of their STA training program and their
plans for requalification training. This description shall indicate the level
of training attained by STAs by January 1, 1981 and desonstrate conforsance
with the qualification and training reguirements in the October 30, 1979 letter.
Applicants for operating licenses shall provide the same information in their

application, or amendments thereto, on a schedule consistent with the NRC
licensing review schedule.

No later tnan January 1, 1981, all licensees of operating reactors shall
provide this office with a description of their long-term STA program,
including qualification, selection criteria, training plans, and plans, if
any, for the eventual phaseout of the STA program. (Note: The description
shall include 3 comparison of the licensec/applicant program with the above-
mentioned INPO document. This request solicits industry views to assist NRC
in establishing long-term improvements in the STA program. Applicarts for
operating licenses shall provide the same information in their application, or

amendments thereto, on a schedule consistent with the NRC licensing review
schedule.)

Agplicability

This requirement applies to all licensees of operating reactors and applicants
for operating licenses.

Implementation

(1) Training that meets the lessons-learned requirements shall be completed by

January 1, 1981 or by the time the fuel-loadng license is issued, which-
ever is later.

(2) A description of the current training program and desonstration of conform-
ance with the October 30, 1979 letter shall be submitted
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(a) no later than January 1, 1981 for licensees of operating reactors;
and

(b) on a schedule consistent with review schedule for applicants for
operating licenses.

(3) A description of the long-term STA program shall be submitted

(a) no later than January 1, 1981 for licensees of operating reacters;
and

(b) on a schedule consistent with review schedule for applicants for
operating licenses.

Type of Review

Operating reactors will undergo postimpliementation review.

Applicants for operating licenses will be reviewed as part of the licensing review.

Docusentation Required

Cocumentation will be required as noted above.

Technical Specification Changes Required

Changes to technical specifications will be required.

References
NUREG-0578, Recommendation 2.2.1.b
NUREG-0660

INPO Document, see Appendix C

Letter from H. R. Denton, NRC, to A1l Operating Nuclear Power Plants, dated
October 30, 1979.

Letter from 0. G. Eisenhut, NRC, to A1l Licensees and Applicants, dated July 31,
1980.
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I.LA.1.3 SHIFT MANNING

Position

This position defines shift manning requirements for normal operation. The
Tetter of July 31, 1980 from D. G. Eisenhut to all power reactor licensees and
appliicants (copy attached) sets forth the interim criteria feor shift staffing
(to be effective pending general criteria that will be the subject of future

rulemaking). Overtime restrictions were alsc included in the July 31, 1980
Tetter.

Changes to Previous Requirements and Guidance

grrors were discovered in the last column of the table attached to the letter
of Juiy 31, 1980. A corrected table is enclosed; a bar in the margin indicates
the correction. (See p. 1.A.1.3-4.)

The overtime requirements have been rewritten to be more flexible.

Clarification

Page 3 cf the July 31, 1980 letter is superseded in its entirety by the following:

Licensees of operating plants and applicants for operating lTicenses shall
include in their adminfstrative procedures (required by license condftions)
provisions governing required shift staffing and mo.ement of key indiviluals
about the plant. These provisiocns are required to assure that qualified plant
personnel to man the cperational shifts are readily available in the event of
an abnormal or emergency situation.

These administrative procedures shall also set forth a policy, the objective
of which is to operate the plant with the required staff and develop working
schedules such that use of overtime is avoided, to the extent practicable, for
the plant staff who perform safety-related functions (e.g., senior reactor
operators, reactor operators, health physicists, auxiiiary operators, 1&C
technicians and kev maintenance personrel).

IE Circular No. 80-07, "Nuclear Power Plant Staff Work Hours," dated February 1
1980 (copy attac..ca) discusses the concern of overtime work for members of the
plant staff who perform safety-related functions.

’

The staff recognizes that there are diverse opinions on the amount of overtime
that woula be considered permissible and that there is a lack of hard data on
the effects of overtime beyond the generally recognized normal 8-hour working
day, the effects of shift rotation, and other factors. NRC has fnitiated
studies fn this area. Until a firmer basis is developed on working hours, the
agministrative procedures shall include as an interim measure the following
guidance, which generally follows thot of IE Circular No. 80-02.

In the event that overtime must be used (excluding extended periods of shutdown
for refueling, major maintenasce or major plant modifications), the following
overtime restrictions should be followed:
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(1) An individual should not be permitted to work more than 12 hours straight
(not including shift turnover time).

(2) There should be a break of at least 12 hours (which can include shift
turnover time) between all work periods.

(3) An individual should not work more than 72 hours in any 7-day period.

(24) An individual should not be required to work more than 14 consecutive
days without having 2 consecutive days off.

However, recognizing that circumstances may arise requiring deviation from the
above restrictions, such deviation shall be authorized by the plant manager or
his deputy, or higher levels of management -in accordance with published pro-
cedures and with appropriate documentation of the cause.

If a reactor operator or senior reactor operator has been working more than 12
hours during periods of extended shutdown (e.g., at duties away from the
contrcl board), such individuals shall not be assigned shift duty in the
control room without at least a 12-hour break preceding such an assignment.

NRC encourages the development of a staffing policy that would permit the
licensed reactor operators and senior reactor operators to be periodically

assigned to other duties away from the control board during their normal tours
of duty.

If a reactor operalor is required to work in excess of 8 continuous hours, he
shall be periodically relieved of primary duties at the control board, such
that periods of duty at the board do not exceed about 4 hours at a time.

The guidelines on overtime do not apply to the shift technical advisor pro-

vided he or she is provided sleeping accommodations and a 10-minute availability
is assured.

Operating license applicants shall complete these administrative procedures
before fuel loading. Development and implementation of the administrative
procedures at operating plants will be reviewed by th- uffice of Inspection
and Enforcement beginning 90 days after July 31, 1980.

See section [II.A.1.2 for minimum staffing and augment capabilities for
emergencies.

Applicability

This requirement applies to all licensees of operating reactors and applicants
for operating licenses.

Implementation

(1) Overtime administrative procedures shall be established for operating

reactors by November 1, 1980 and by fuel loading for applicants for
operating licenses.
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(2) Staffing requirements shall be compieted by July 1, 1982 for operating
reactors and by fuel locad for cperating license applicants.

Type of Review

A postimplesentation review will be perfcrmed on operating reactors.

Applicants for operating licenses will be reviewed prior to ieplesentaticn.

Documentation Required

The documentation required is as noted in the letter of July 31, 1980.

Technical Specification Changes Required

Changes to technical specifications will be required for minimum shift crew
®sanning.

References
NUREG-G€6C
It Circular No. B80-02, “Nuclear Power Plant Staff Work Hours,“ February 1, 1980

Letter from 0. G. Eisenhut, NRC, tc A1} Power Reactor Licensees, July 31,
1980.

»
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NEW GUIDANCE FOR INTERIM REQUIRED SHIFT STAFFING

LA BN AR

One Unit, Two Units, Two Units, Three Units,
One Control One Control Two Control Two Control
Operating Status Room Room Rooins Rooms
One Unit Operating* 1 SS (SRO) 1 SS (SRO) 1 SS (SRO) 1 SS (SRO)
1 SRO 1 SRO 1 SRO 1 SRO
2 RO 3 RO 3 RO 4 RO
2 A0 3 A0 3 A0 4 A0
Two Units Operating®* NA 1 SS (SRO) 1 SS (SRO) 1 SS (SRO)
1 SRO 2 SRO 2 SRO ) Only 1 SRO & 4 ROs
3 RO 4 RO 5 RO ) required if both
3 A0 4 AO ) units are operated
) from one control
) voom
5 A0
A1l Units Operating* NA 1 SS (SRO) 1 SS (SRO) 1 SS (SRO)
1 SRO 2 SRO 2 SRO
3 RO 4 RO 5 RO
3 A0 4 AO 5 A0
A1l Units Shut Down 1 SS (SRO) 1 SS (SRO) 1 SS (SRO) 1 SS (SRO)
1 RO 2 RO 2 RO 3 RO
1 AO 3 A0 3 A0 5 A0

$S - shift supervisor

RO - licensed reactor operator

6-€

SRO - licensed senior reactor operator A0 - auxiliary operator

In order to operate or supervise the operation of more than one unit, 2n operator (SRO or RO)

NOTE: (1)
must hold an appropriate, current license for each such unit.

(2) 1n addition to the staffing requirements indicated in the table, a licensed senicr operator
will be required to directly supervise any core alteration activity.
(3) See item [.A.1.1 for shift technical advisor requirements.

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



SSINS No.: 6830
Accession No.:
UNITED STATES 7612190657
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

February 1, 1980

IE Circular No. 80-02
NUCLEAR POWER PLANT STAFF WORK HOURS

Description of Circumstances:

Studies indicate that with fatigue, especially because 2f loss of sleep, an
individual's detection of visual signais detericrates markedly, the time it
takes for a person to make a decision increases and more errors are made, and
reading rates decrease. Other studies show that fatigue results in personnel
ignoring some signals because they develop their own subjective standards as

to what is important, and as they become more fatigued they ignore more signals.

Inspecticns cf personnel performance and training since the accident at Three
Mile Island, have shown that in certain situations facility personnel are
either reguired or allowed to remain on duty for extended periods of time.
Alsc, complaints have been received from some licensed nuclear power plant
Operators-concerning the number of continucus hours they have been on duty.

Licensee management is responsible for providing a sufficient number of
trained personnel who are in the proper physical condition to operate and
maintain the piant. Licensee management shoulid review their administrative
Procedures ccvering the werking hours of nuclear power plant staff. These
procedures should establish a sound policy covering working hours for plant
statf who perform safety related functions (e.g., senior reactor operators,

reactor cceraters, health physicists, auxiliary operators, I&C technicians,
key maintenance perscnnel, etc.)

Subcommittee ANS-3 is currently developing criteria to address the subject of
operator work hours. These guidelines will become a part of ANSI N18.7. The
NRC is aiso considering issuing requirements for administrative procedures
that would control staff overtime. Until either the ANSI Standard is issued
and endorsed by NRC (via a Regulatory Guide) or separate requirements are
issued by NRC, it is recommended that the fcilowing guidance be used. The

guidance should be applied to all personnel rerforming a safety related
function:

1. Scheduled work should be limited to the fo:lowing maximum work hours:

a. An individual should not be permitted to work more than 12 hiure
straight.




IE Circular Nc. 80-02 February 1, 1980
Page 2 of 2

b. There should be at least a 12-hour break between all work periods.
c. An individual should not work more than 72-hours in any 7-day period.

d.  An individual should not work more than 14 consecutive days without
having 2 consecutive days off.

In the event that special circumstances arise that require deviation from
the above, such deviations should be authorized by the Station Manager
with appropriate documentation of the cause. Plants should be staffed
and schedules developed to operate such that exceptions are not required.

-

3. If an operator is required to work in excess of 12 continuous hours, his
duties shouid be carefully selected. It is preferable that he not be
assigned any task that affects core reactivity or could possibly endanger
the safe operation of the plant.

No writiten response to this Circular is required. If you desire additional

information regarding this matter, contact the Director of the appropriate NRC
Regional Office.
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S % UNITED STATES
N i .Jﬁ'@ NUCLEAR REGULATCRY CCMMISSION
> e P WNASHINGTON, D. C. 20555

CENSEES OF OPERATING FLANTS AND APPLICANTS FUR CPERATING LICENSES

T3 ALL LI
NO HCOLDERS OF CONSTRUCTION PERMITS

L L
oLS

SUBJECT:  INTERIM CRITERIA FCR SHIFT STAFFING

This is te provide you with the shift manning recuirements as indicated :n
item (1) of our letter of May 7, 1980. Pending compietion of the long-term
development of criteria for shift staffing and aaministrative controls, the
NRC staff has develoged interim criteria for licensees of operating plants
and :pplicants for cperating licenses. Except for senior reactor cperators,
these interim criteria for shift staffing shall remain as described i1n the
Standard Review Plan, Section 13,1.2, NUREG 75/087. Special requirements
regarding the utilization and qualifications of an on-shift technical advisor
to the snift supervisor were provided in our letter of Octoper 30, 1979.

«e have cnanged the previous requirements for senior reactor operators and

now ~equire that there be one licensed senior reactor operator in the contro! room
at all times, other than during cold shutdown conditions. This will therefcre
require that there Se a minimum of two senior reactor cperators at each site

at 2!l times, other than during cold shutdown congitions, 0 assure the
availadility of one senior reactor operator in the control room without affecting
the freedom of the shi€t supervisor to move about the site as reeded. The
criteria for reactor and auxiliary operators are stated below and the re-~:ired
staffing levels for selected station configurations and various plant operating
moces are summarized in the enclosed table.

At any time a licensed nuclear unit is being operated in Modes 1-4 for a PWR
(Power Qperation, Startup, Hot Standby, or Hot Shutdown respectively) or in
Modes 1-3 for a BWR (Power Operation, Startup, or Hot Shutdown respectively),
the minimum shift crew shall include two licensed senior reactor operators
(SRQ), one of whom shall be designated as the shift supervisor, two licensed
reactor operators (RO) and two unlicensed auxiliary operators {A0). For a
multi-unit station, depending upon the station configuration, shift staffing
may be adjusted to allow credit for licensed senior reactor operators (SRO)

and licensed reactor operators (R0O) to serve as relief operators on more than
one unit; however, these individuals must be prcoerly licensed on each such
unit. At all other times, for a unit loaded with fuel, the minimum shife crew
shall include one shift supervisor who shall be a licensed senior reactor ogerator
(SRC), one licensed reactor operator (RO) anc one unlicensed auxiliary operator.

Adjunct requirements to the shift staffing criteria statea above are as foilows:
a. A shift supervisor with a senior reactor Jperator’s license, who is also

a member of the station supervisory staff, shall be onsite at all times
when at least ore unit is 1oaded with fuel.
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control room frem which a reactor is being cperated. The shift sucervisor
may from time-to-time act as relief sreratcr for the licensed senicr reactor
cperator assigned to the corntrol room.

5. A licensed senior reactcr cperator (S20) shall, at all tines, be in the

€. For any staticn with more tnan one reactor cintaining fuel, the rurbar of

licensed senior reactor operators onsite shall, at all times, be at least

cne more than the number of control rooms frem which the reactors are being
cperated.

d. [n addition to the licensed senior reactar operators specified in a., b.,
and c. atove, for each reactor containing fuel, a licensed reactcr orerazor
‘RC) shall be in the control room at ail times.

e. {n addition tc the ogerators specified in a., b., ¢., and d. above, for
each control room from which a reactor is being cperated, an adcitional
licensed reactor operatcr [RO) shall be onsite at all times and availazle
to serve as relief cperator fcr that control room. As noted abcve, this
individual may serve as relief cperator for each unit being oferated from
that control room, provided he holds a current license for each unit.

f. Auxiliery (non-licensea) cperators shall te properly qualified to support
the unit to which assigned.

g. in acdition to the staffing requirements stated above, shift crew assign-
ments during seriods of core alterations shall incluce a licensed senicr
reactor operator (SRO) to directly supervise the core alteraticns. This
licensed senior reactor operator may have tfuel handling duties but shall
not have other concurrent operational duties.

These criteria do not relieve licensees of any special requirements for additional
operators which may have been imposed for individual units.

General application of revised shift staffing criteria will be the subject of

a rulemaking proceeding. However, these interim criteria will be effective

for plants receiving operating licenses during the interim period (including
TMI-1). Licensees of plantc already holding operating licenses shall examine
their current staffing practices and capabilities in light of these interim
criteria and advise this office within 90 days of receipt of this letter of

the date by which their shift staffing could be in compliance with these
criteria. Licensees of operating plants shall take steps to meet the revised
criteria as soon as practical, tut no later than .uly 1, 1982. In your response
to this letter, you are requested to discuss your plans, schedules and ccmmitments
to meet these staffing criteric. Holders of construction permits who have not

as yet applied for an operating license should faeccor these criteria into their
recruitment and crew training plans.
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.n 3gcrtion, licensees Of cjeratin; olints and appiicents for operating licenses
sRali 1nciuce 1n tnelr acministrasive nrocedures {requirec ty license cona:ticrs)
provisions governing required shi€s staffing and movement cf key ingividuals
adout the plant. These srovisicns zare réquired L0 assure trat guailifiec olant
rerscnrel TC man the operaticral snifis are r2alily availacle in the even: of
an abnermal or emergency situation.

The administrazive srocecures shall also set forth a coiicy concerning cver-
ST7@ work for the senior reactir ce-illirs, reactor cperitcrs, and sht e
technical advisor recuired Sy these inter:m criterva. These orcocecures shall
stipulate that overtime snall not Se rcoutinely scheculec to compensase or

an ‘radecuate rutter of rerscrre! t0 —eet the shif: craw staffing recuirarents.
in ne event that overtime 7ust de Lssed, due tC unantigipatec aor unavaizasle
Sircumstances, the fcllewing cvertize restricticns snall Se f37!awea:

ingividual shall act ze cermizted o work mcre snen 12 hours sora
TNggiLcing shifs turnover time).

41 ingividual
<& hcur period.

not te rermitted

Tre
S WPERSEDED

zhan 72 raurs n any 7 cay cerioc.

than 24 hours in any

an indivigual U nct werk oY

ingivicual snall not warx more snan !
two consecutive days cf®,

QseCutive Cays witnout having

T-w@ver, recognizing that ciroumstances may artse requiring cev
220ve restrictions, such Jeviation mey de autnirized dy the slant mangjer cr higne
‘eveis cf management 1n accorcarce witn sudlishec procecures and with aporeoriacse
dccumentaticn of the cause.

idn from the

re limitaticns on overtime ‘oilow She guldance oroviced in £ Circular 20-302,
2xcept for the reguirement noted abcve on the restricticn on use of svertim
'n circumstances %hat are unavoicadle.

Scerating license applicants shall complece these administrative procedures
tefore fuel lcading. Develcpment and implementation of the administrative
crocadures at operating plants will be reviewed by the J¢fice of Inspection
and Enforcement deginning 90 days after the cate of this letter.

\fincere!y,

reil Q. ‘Sel. ’
Jivision o Licensing

irector

tnclosures:
Ag stated

cc: OR Licensees, and 7L Applicants
CP? Holders Service Lists
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INTERIM_REQUIRSD SHIFT STAFFING

. One Unit Two Units Two Units Three Unigs
S One Control One Control Two Control Rooms ol Roowms
NG Room Room
™~
One Unit Operating* \\\\ 1 SS (SRO) 1 5S (SRO) 1 SS (SRO) 5SS (SkO)
~_1 SRO 1 SRO 1 SRO 1 SRO
280 3 RO | \ 3 RO 4 RO
2 A0 . 3 A0 VA 3 N0 4 AO
. ' - h
Two Units Operating NA 1 SS (SRO) 1 SS (SRO) 1 SS (SRO)
§ 1 SRO 2 SRO 2 SRO Only one SRO
~_ 3RO —_— 4 RO required if both
"3 A0 \ units are operated
~ from one control
N room)
o~ 4 RO
5 A0
A1l Units Operating* NA 1 5SS (SRO) % 1 SS (SRO) 1SS (s10)
1 SRO m 2 SRO 2 SRO
3 RO 4 RN 5 RO

QU) 4 A0 4 A0

T 8S T Shift Supervisor

All Units Shutidown 1 SS (SRO) 1SS (SRO) 1 SS (SRO) S 1 SS (SRkO)
2 RO ? RO 3 RO
3 A0 3 A0 H AO
RO - Licensed Reactor Operator ‘
A0 - Auxiliary Operator

SRO - Licensed Senior Reactor

NOTE: . In orderAo operate or supervise the gperation of more Lthan one unit, an operator (SRO or RO) must
d appropriate, current license for each such unit.

¢dition to the staffing requirements indicated in the table a licensed senior operator will'h(;
required to directly supervise any core alteration aclivity. \\\

S odes 1 through 4 for PWRs.
— Modes 1 through 3 for BWRs.



I1.A.2.1 IMMEDIATE UPGRADING OF REACTOR OPERATOR AND SENIOR REACTOR OPERATOR
TRAINING AND QUALIFICATIONS

Position

Effective December 2, 1980, an applicant for a senior reactor operator (SRO)
license will be required to have been a licensed operator for 1 year.

Changes to Previous Requirements

Changes to the previous requirements will permit various paths to provide
experience equivalent to 1 year's experience as a licensed operator.

Cliarification

Applicants for SRO either come through the operations chain (C operator to B

operator to A operator, etc.) or are degree-holding staff engineers who obtain
licenses for backup purposes.

In the past, many individuals who came through the operator ranks were admini-
stered SRO examinations without first being an operator. This was clearly a

poor practice and the letter of March 28, 1980 requires reactor operator
experience for SRQO applicants.

However, NRC doe. not wish to discourage staff engineers from becoming licensed
SROs. This effort is encouraged because it forces engineers to broaden their
knowledge about the plant and its operation.

In addition, in order to attract degree-holding engineers to ccnsider the
shift supervisor's job as part of their career development, NRC should provide
an alternate path to holding an operator's license for 1 year.

The track followed by, a high-school graduate (a nondegreed individual) to
become an SRO would be 4 years as a control room operator, at least one of
which would be as a licensed operator, and participation in an SRO training
program that includes 3 months on shift as an extra person.

The track followed by a degree-holding engineer would be, at a minimum, 2 years
of responsible nuclear power plant experience as a staff engineer, participation
in an SRO training program equivalent to a cold applicant training program,

and 3 months on shift as an extra person in training for an SRO position.

Holding these positions assures that individuals who will direct the licensed
activities of licensed operators have had the necessary combination of education,

training, and actual operating experience prior to assuming a supervisory role
at that facility.

The staff realizes that the necessary knowledge and experience can be gained
in a variety of ways. Consequently, credit for equivalent expe:.ence should
be given to applicants for SRO licenses.
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Applicants for SRO !icenses at a facility may obtain their l-vear operating
experience in 2 licensed capacity (operator or senior operator) at another
nuclear power plant. In addition, actual operating experience in a position
that is equivalent to a licensed operator oi senior operator at military
propulsion reactors will be acceptable on a one-for-one basis. Individual
applicants must document this e.merience in their individual applications in
sufficient detail so that the st.*f can make a finding regarding equivalency.

Applicants for SRO licenses who pos.ess a degree in engineering or applicable
sciences are deemed to meet the above requirement, provided they meet the

requirements set forth in sections A.i.a and A.2 in enclosure 1 in the letter
from H. R. Denton to all power reactor applicants and licensees, dated March

28, 1980, and have participated in a training program equivalent to that of a
cold senior operator applicant.

NRC has not imposed the 1-year experience requirement on cold applicants for
SRO licenses. Cold applicanis are to work on a facility not yet in operation;

their training programs are designed to supply the equivalent of the experience
not available to them.

Applicability

Jhis requirement applies to all operating reactors and applicants for operating
licenses (after initial criticality).

Implementation

This requirement applies to applicants for senior reactor operator licenses
received after December 1, 1980.

Type of Review

A postimplementation review will be performed.

Documentation Required

No documentation is required from the facility. Information will be contained
in individual applications.

Technical Specification Changes Required

Changes to technical specifications will not be required.

Reference

Letter from H. R. Denton, NRC, to A1l Power Reactor Applicants and Licensees,
dated March 28, 1980.

1.A.2.1-2 3-17



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

MAR 2 8 1980

ALL POWER REACTOR APFLICANTS AMD LICENSEES

Gentlen:

SUBJECT: QUALIFICATIONS OF REACTOR OPERATORS

In a letter dated Septerber 12, 1979, we informed you of NRR requirements
established as of that date based on our review of the ™I-2 accident.
‘Enclosure 9 to the letter outlined the staff recommendations

improvements in the area of operator training for your information.
Since that time, the Commission has acted on the staff recommendations.

It is the purpose of this letter to set forth the revised criteria to be
used by the staff in evaluating reactor operator training and licensing
that can be implemented under the current regulations and to establish an
effective date for their implementation. Other criteria that will be
established require additional staff work are also addressed. However,
implementation dates cannot be provided at this time. Commission review
in the area of operator training and qualification is continuing and can
be expected to result in additional criteria, Finally, requirements will
be established through rule making proceedings.

Enclosure 1 details the revised criteria and the effective date for their
implementation. Your attention 1s specifically directed to Sections A,
B and C of Enclosure 1 since these call out new criteria that will be
implemented in the near future; therefore, your plans regarding training

and licensing activities should be promptly revised to conform to these
criteria.

Fnclosures 2 and 3 provide guidance for establishing training programs in
heat transfer, fluid flow and thermodynamics; and mitigating core damage.
Enclosure 4 details control manipulations for requalification programs.

Based on our understanding of the industry's reasons for establishing the
Institute of MNuclear Power Operations and our review of the latest
revisions to applicable ANSI standards, we believe you share our desire

to significantly upgrade the requirements for operations personnel.
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Therefore, we urge vou to effect the implementation of the criteria as
soon as practicable rather than wait for the stated implerentation
date. Also, we urge vou to start p'anning for the long range require-
rents so that they may be rapidly irplemented upon completion of the

rule making procedure.
/-/Mfd// dv/..

Harold R. Denton, Director
Office of Miclear Reactor Regulation

Fnclosires

1. Requirements for Reactor Operator
Training and Licensing

2. Training in Heat Transfer, Fluid
Flow and Thermodynamics

3. Training Criteria For Miticating
Core Danmiye

4. Control Manipulations
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QRITERIA FOR REACTOR OFZRATOR
TRAINING AND LICESING

A. Eligitilizy Pequircrents to be Ad=nistered an Exaxina-ion.

. Boerience?

a. Aoplicarts for senior operater licenses shall have &
vears of responsitle power plant experience. Responsible
power plant experience should be that cbtained as a
control room operator (fossil or muclear) or as a
power plant staff engineer imwolved in the day-to-day
activities of the facility, cormencing with the final
vear of constrixction. A maximum of 2 years power
plant experience may be fulfilled by academic or
relzted technical training, on a one-for-one time
basis. Two vears shall be mxlear power plant experience.
At least 6§ months of the muclear power plant experience

shall be az the plant for which he seeks a license.

Fffective date: Applications received on or after

May 1, 1980.

*Precritical applicants will be required to meet wrdique qualificazions
designed to accammodate the fact that their facility has not vet been in

operation,

b 2
~no
.
)
on




-2.

b.  or'icants for senior operator licenses shall Rave held an

~ operator's license for 1 year.

ffactive date: Applications received after Deceter 1,

1980,

2. Training

Senior operator*: Applicants shall have 3 ronths of
shift training as an extra man on shift.

Control room operator*: Applicants shall have 3
months training on shift as an extra person in the

control room.

Effective date: Applications received after August
1, 1980.

Training programs shall be modified, as necessary, to

provicde:
1) Training in heat transfer, fluid flow and thermo-
dynamics.

2) Training in the use of installed plant systems
to control or mitigate an accident in which the
core is severely damaged.

3) Increased emwhasis on reactor and planc

transients.

*Precritical upplicants will be required to meet unique qualifications

desicned fo v ndate the fact that their facility has not yet been in

operAt inn,
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Effective date: Prisent progra~s have been modified
in respcnse to Bulletins and Orders. Revised programs
should be submitted for OLB revies by August 1, 1980.

d. Tralning center and facility instructors who teach
systems, integrated responses, transient and similator
courses shall deonstrate their corpetence to NRC by

successful campletion of a senior operator examination.

Effective date: Applications should be submitted no
later than August 1, 1980 for individuals who do not
already hold a senior operator license.

e. Instructors shall be enrolled in appropriate requal -
ification programs to assure they are cognizant of
current operating history, problems, and changes to
Procedures and administrative 1{mitations.

Effective date: Programs should be initiated May 1,
1980. Programs should be submitted to OLB for review

by August 1, 1989,

Facility Certifications

Certifications completed pursuant to Sections 55.10(a)(6)
and 55.33a(4) and (5) of 10 CFR Part 55 shall be signed by

the highest level of corporate management for plant operation
(for example, Vice President for Operations).
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Effective ite: Applications received on or after ‘ay 1,

1580.

NRC Examinations

1.

Increased Scope of Fxaminations

C.

A new category shall be added to the operator written
examnination entitled, 'Principles of Heat Transfer and
Fluid Mechanics."
A new category shall be added to the senior operator
written examination entitled, 'Theory of Fluids and
Thermodynamics. "
Time limits shall be imposed for completion of the written
examinations:

1. Operator: 9 hours.

2. Senior Operator: 7 hours.
The passing grade for the written examination shall be 802
overall and 707 ir each category.
All applicants for senior operator licenses shall be
required to be adrdnistered an operating test as well as
the written examination.
Applicants will grant permission to NRC to inform their
facility management regarding the results of the exam-
inations for purposes of enrollment in requalification

programs.

Effective date: Examinations administered on or after May
1, 1980 for items a. through e. Applications received on
or after May 1, 1980 for Item f.
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tent of the licensed cperator requalification programs shall
be rrdified to include irstruction in heat transfer, fludd
flow, thermodynzrics and mizigaticn of accidents involving a

The criteria for requiring a licensed individual to participate
in accelerated requalification shall be modi<ied 20 be consistent
with the new passing grade for issuance of a license; 802
overall and 707 each cazegory.

Effective data: Concimrent with the next facility adninistered
arwal requalificarion exawmination after the issue date of this

letter.

Progras should be molified to require the control manipulations
listed in Enclosure 4. Normal control manipulations, such as
plant or reactor startps, must be performed. Control man-
ipulations during abrormal or emergency operations must be
walked through with, and evaluated by, a merber of the training
staff at a minimsm. An appropriate similator msy be used to
satisfy the requirements for control mmnipulations.

Effective date: Programs rodified by August 1, 1980. Renewal
applications received after ‘overber 1, 1980 rust reflect
campliance with the program.
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Lone Ranze Criteria and’cr Reguireents

The following require a2dditional staff work and/or rulemaking prior

to their implementation.

Qualifications

1.

3.

Shift supervisors shall have an engineering degree or
equivalent qualifications.

Senior operators shall have successfully capleted a
course in appropriate engincering and scientific subject
equal tc 60 cradit hours of college level subjects.

Training

All applicants shall attend simulator training programs.
Required cortro: manipulations and exercises to be
performed shill be the same for “cold" ad "hot"
applicants.

Eligibility requirements shall be developed for instructors,
in addition to that listed in A.2 above.

NRC Exaninations

NRC shall adrinister the certification examinations that
are presently administered at the conclusion of the off-site
portion of the cold training programs.

All applicants shall be required to be administered a
simulator examination in addition to the written exam-
inations and plant oral tests.

RRC shall administer the requalification program anmal
examination.
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4, Requilification Programs

All licensees shall participate in similator programs as part of the
requalification programs. Control manipulations shall be performed

pursuant to Enclosure 4.

3-26
1.LA.2.1-11



FNCLOSURE 2
TPAINING IN HFAT TPANSFER, FLUID FLOW A*D THERMODYNAMICS

Basic Properties of Fluids and Matter. This section should cover a

basic introduction to matter and its properties. This section should
include such concepts as temperature measurements and effects, Jdensity
and its effects, specific weight, buoyancy, viscosicy and other properties
of fluids. A working knowledge cf steam tables should also be included.
Energy movement should be discussed including such fundamentals as heat
exchange, specific heat, latent heat of vaporization and cansible heat.

Fluid Statics. This section should cover the pressure, temperature and

wlume effects on fluids. Fxample of these parametric changes should be
111ustrated by the instructor and related calculations should be performed
by the students and discussed in the training sessions. Causes and
effects of pressure and temwperature changes in the various components and
systens should be discussed as applicable to the facility with particular
emphasis on safety significant features. The characteristice of force
and pressure, pressure in liquids at rest, principles of hydraulics,
saturation pressure and temperature and subcooling should also be included.

Fluid Dynamics. This section should cover the flow of fluids and such

concepts as Bernoulli's principle, energy in moving fluids, flow measure
theory and devices and pressure losses due to friction and orificing.
Other concepts and terms to be discussed in this section are NPSH, carry

over, carry under, kinetic erergy, head-loss relationships and two phase

1.A.2.1-12 3-27



flow £i:ndamentals. Practica! auvpli-ations relat to the reactor coolant
up

system and steam generators should also be included.

Reat Transfer by Conduction, Convection and Radiation. This section

should cover the fundamentals of heat transfer by conductions. This
section should include discussions on such concepts and terms as specific
heat, heat flux and atomic action. Heat transfer characteristics of fuel

rods and heat exchangers should be included in this section.

This section should cover the fund>mentals of heat transfer by con-
vection, Natural and forced circulatlon should be discussed as applicable
to the various systems at the facili~y. The convection current patterns
i eated by expanding fluids in a confined area should be included in this
section. Heat trancport and fluid flow reductiors or stoppage should be
discussed due to steam and/or noncondensible gas formation during normal
and accident conditions.

This section should cover the fundamentals of heat transfer by thermal
radiatfon in the forr of radiant energy. The eletramagnetic energy
emitted by a body as a result of its temperature should be discussed and
i{llustrated by the use of equations and sample calculations. Camparisons
should be made of a black body absorber and a white body emitter.

Change of Phase - Boiling. This section should include descriptions of

the state of matter, their inherent characteristics and thermodynamic
Properties such as enthalpy and entropy. Calculations should be performed
involving steam quality and woid fraction properties. The types

-2-
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of boiling should be discussed as applicable to the facility during

normal ewvolutions and accident conditions.

Bunout and Flow Instability. This section should cover descriptions

and mechanisms for calculating such terms as critical flux, critical
power, DB ratio and hot channel factors. This section should also
include instructions for preventing and monitoring for clad or fuel
damage and flow instabilities. Sample calculations should be illustrated
by the instructor and calculations should be performed by the students
and discussed in the training sessions. Methods and procedures for using
the plant camputer to determine quantitative values of various factors
during plant operation and plant heat balance determinations should also
be covered in this section.

Reactor Heat Transfer Limits. This section should include a dizcussion

of heat transfer limits by exsmining fuel rod and reactor design and
limitations. The basis for the limits should he covered in this section
along with recamended methods to ensure that limits are not approached
or exceeded. This section should cover discussions of peaking factors,
radial and axdal power distritutions and changes of these factors due to
the influence of other variables such as moderator temperature, xenon and
control rod position.

-3 -
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ENCLOSURE 3
TRAINING CRITERIA FOR MITIGATING QORE DAMAGE
A program is to be daveloped to ensure that all operating personnel are training
in the use of installed plant systems to control cr mitigate an accident in
which the core is severely damaged. The training program should include the

following topics.

A. Incore Instruenzation

1. Use of fixed or rovable incore detectors to determine extent of core
drage and zearetry changes.

2. Use of thermocouples in determining peak temperatures; methods for
extended r:-ze readings; methods fcr direct readings at terminal
Junceions.

3. Yethods for calling up (printing) incore daca fram the plant corputer.

B. Excore 'lclear Instrumentation (NIS)

1. Use of NIS for determination of void formation; void location basis
for NIS response as a function of core temperatures and density
changes,

C. Vit:l Instnmentation

1. Instrumentation response in an accident environment; failure sequence
(time to failure, method of failiwe); indication reliability (actual
vs indicated level).
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2. Altermative rethods for rmeasuring flows, pressures, levels, and
tecperatures,
a. Netermination of pressurizer level if all level transmitters
fail.
b. Deterdnation of letdown flow with a clogged filter (low S1ow).
c. Determinazion of other Peactcr Coolant System parareters if the

primary method of measire~ent has failed.

D. Prirmary Cherdstry
1. Fxpected chemistry results with scvere core damage; consequences of

transferring small quantities of 1iquid outside contaiment; irportance
of using leak tight svsters.

2. Fxpected isctopic breakdown for core darage: for clad damage.

3. Corrosion effects of extended immersion in primary water; time to

failure.

E. Radiation ‘onitoring

1. Response of Process and Area !onitors to severe damages; behavior of
detectors when saturated; method for detecting radiation readings by
direct measurement at detector cutput (overranged detector); expected
accuracy of detectors at different locations; use of detectors to
determine extent of core darage.

2. Methods of determining dose rate inside contaiwent from measurerents
taken outside contairment.
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Cas Ceneration

)]

1. ‘lethods of M, generation during ar accident; other sources of gas
(Xe, Ke); techniques for venting cr disposal of non-condensioles.

2. "2 flaratility and erplosive 1id:; sources of 02 in contairent or

Reactor Coolant System.
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Suggested Peferences:

Collier, J. G. Convection Boiling and Condensation. MNew York: McGraw-Hill,
1972.

Eckert, E. R. G. and Drake, R. M., Jr. Analvsis of Heat and Mass Transfer.
Rew York: McGras-Hill, 1973.

El-Wakil, M. M. Nuclear 'leat Transport. Scranton, PA: International,
1971,

Gebhart, B. Heat Transfer. 2nd ed. New York: McGraw-Hill, 1971,
Yoorey, D. Mechanical Engineering Thermodvnamics. Prentice Hall, 1953.
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COWROL YANTPULATICNS

The following control manipulations and plant ewvolutions where applicable to
the plant design are acceptable for meeting the reactivity control manipula-
tions required by Appendix A, Farazraph 3.a. of 10 CFR Part 55. The starred
{zems shall be performed on an amrmual basis; all other items shall be
performed on a two-year cycle. However, the regualification programs shall
contain a comizent that each indivisual shall perform or participate in a
cobination of reactivity control manipulations based on the availability of
plant equiprent and systems. Thcse control manipulations which are not
performed at the plant may be perfcrmed on a simulator. The use of the Technical
Specificarions should be ~aximized duiring the sim:lator control manipulations.
Personnel with senior licemses are credited with these activities 1f they

direct or evaluate contrel raninsulations as they are performed.

PaR/ZeRHTGR
*(1) Plant or reactor startms to include a range that reactivity

feedback from muclear heat addition is noticeable and heatup rate is

established.
(2) Plant shutlown.
*(3) Marual control of steam generators and/or feedwater during startup
and shutdoan.
(4) Borat{on and or dilution during pmser operation.
*(5) Ay significant (D 107) power changes in marual rod control or

recirculation flow.
(6) Any reactor poer change of 101 or greater where load change is
performed «*% load limi* control or where flux, tesperature, or

soced control {s on amal (for HTGR).

[+, 2.1-19
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*7)

(8)
(9)
*(10)
(11)
(12)
(13)
(14)

(15)
*(16)
17
(18)
(19)
(20)

(21)
(22)
(23)
(24)
(25)
(26)
(27)

Less of coolant including:
1. significant PR steam generator leaks
. inside and ocutside primary contairment

large and small, including leak-rate determination

5w

saturated Peactor Coolant respornse (PWR).

Loss of instruent air (if simulated plant specific).
Loss of electrical power (and/or degraded power sources).
Loss of core coolant flow/natural circula-ion.

Loss of conderser vacuum.

Loss of service water {f required for safety.

Loss of shutdown cooling.

loss of coampenent cooling system or cooling to an individual
comonent.

Loss of normal feedwater or normal feedwater system failure.

loss of all feedwater (nor-al and emergency).

Loss of protective system channel.

*dspositioned control rod or rods (or rod drops).

Inability to drive control rods.

Conditions requiring use of energency boration or standby liquid
conttol system.

Fuel cladding failure or bigh activity in reacter coolant or offgas.
Turbine or generator trip.

Malfunction of automatic control system(s) which affect reactivity,
Halfunction of reactor coolant pressure/volume control system,
Reactor trip.

Main steam lire break (inside or outside contairment).

Nuclear instrumentation failure(s).

- 2 -
[.A.2.1-20 3-35



1.A.2.3 ADMINISTRATION OF TRAINING PROGRAMS
Position

Pending accreditation of training institutions, licensees and applicants for
operating licenses will assure that training center and facility instructors
who teach systems, integrated responses, transient, and simulator courses
demonstrate senior reactor operator (SRO) qualifications and be enrolled in
appropriate requalification programs.

Changes to Previous Requirements and Guidance

There are no changes to the previous requirements included in the letter of
March 28, 1980 from H. R. Denton to all power reactor applicants and licensees.

Clarification

The above position is a short-term position. In the future, accreditation of
training institutions will include review of the procedure for certification
of instructors. The certification of instructors may, or may not, include
successful completion of an SRO examination.

The purpose of the examination is to provide NRC with reasonable assurance
during the interim period, that instructors are technically competent.

The requirement is directed to permanent members of training staff who teach

the subjects listed above, including members of other organizations who routinely
conduct training at the facility. There is no intention to require guest
lecturers who are experts in particular subjects (reactor theory, instrumenta-
tion, thermodynamics, health physics, chemistry, etc.) to successfully complete
an SRO examination. Nor is it intended to require a system expert, such as

the instrument and control supervisor teaching the control rod drive system,

to sit for an SRO examination.

Applicability

This requirement applies to all operating reactors and operating license
applicants.

Implementation

The requirements for operating reactors have been completed. Applications for
SRO examinations should be submitted. A1l applicants for operating license

shuuld submit documentation 2 months prior to the expected issuance of an
operating license.

Type of Review

A postimplementation review will be performed.

Documentation Required

No documentation is required.
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Technical Specification Changes Required

Changes to technical specifications will not be required.

Reference

Letter from H. R. Denton, NRC, to A1l Power Reactor Applicants and Licensees,
dated March 28, 1980.
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[.A.3.1 REVISE SCOPE AND CRITERiA FOR LICENSING EXAMINATIONS--SIMULATCR
EXAMS (ITEM 3)

Position

Simulator examinations will be included as part of the licersing examinations.

Changes to Previous Requirements and Guidance

The administration of simulator examinations will be deferred for applicants
whose facilities do not have simulators on site as of October 1, 1980. These
deferred simulator examinations will be initiated by October 1, 1981.

Clarification

The clarificaticn does not alter the staff's position regarding simulator
examinations.

The clarification does orovide additional preparation time for utility companies
and NRC to meet examination requirements as stated. A study is under way to
consider how similar a nonidentical simulator should be for a valid examination.
In addition, present simulators are fully booked months in advance.

Application of this requirement was stated on June 1, 1980 to applicants where
a simulator is located at the facility. Starting October 1, 1981, simulator

examinations will be conducted for applicants of facilities that do not have
simulators at the site.

NRC simulator examinations normally require 2 to 3 hours. Normally, two
applicants are examined dur’ng this time period by two examiners.

Utility companies should make the necessary arrangements with an appropriate
simulator training center to provide time for these examinations. Preferably
these examinations should be scheduled consecutively with the balance of the
examination. However, they may be scheduled no sooner than 2 weeks prior to
and no later than 2 weeks after the balance of the examination.

Applicability

This requirement applies to all applicants for operator and senior operator
licenses at power reactors.

Implementation

The schedule for operating reactors is October 1, 1981 for licensees without
simulators and June 1980 for licensees with simulators.

The schedule for applicants for operating license without simulators is October 1,
1981 or prior to fuel load, whichever is later, including cold examinations.

The schedule for applicants for operating license with simulators is prior to
full load including cold examination.
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Type of Review

No review will be performed. Arrangements will be made during the normal
scheduling of examinations.

Documentation Required

No documentation is required. Arrangements will be made during the normal
scheduling of examinations.

Technical Specification Changes Required

Changes to technical specifications will not be required.

Reference

Letter from H. R. Denton, NRC, to A1l Power Reactor Applicants and Licensees,
dated March 28, 1980.
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1.B.1.2 INDEPENDENT SAFETY ENGINEERING GROUP

Position

Each applicant for an operating license shall establish an or-ite independent
safety engineering group (ISEG) to perform independent reviews of plant operations.

The principal function of the ISEG is to examine plant operating characteristics,
NRC issuances, Licensing Information Service advisories, and other appropriate
sources of plant design and operating experience information that may indicate
areas for improving plant safety. The ISEG is to perform independent review

and audits of plant activities including maintenance, modifications, operational
problems, and operational analysis, and aid in the establishment of programmatic
requirements for plant activities. Where useful improvements can be achieved,

it is expected that this group will develop and present detailed recommendations

to corporate management for such things as revised procedures or equipment
modifications.

Ancther function of the ISEG is to maintain surveillance of plant operations
and maintenance activities to provide independent verification that these
activities are performed correctly and that human errors are reduced as far as
practicable. ISEG will then be in a position to advise utility management on
the overall quality and safety of operations. ISEG need not perform detailed
audits of plant operations and shall not be responsible for sign-off functions
such that it becomes involved in the operating organization.

Changes t¢ Previous Requirements and Guidance

There are no changes to the previous requirements, however furthker guidance is
provided in the “Clarification” section that follows.

Clarification

The new ISEG shall not replace the plant operations review committee (PORC)
and the utility's irdependent review and audit group as specified by current
staff guidelines (Standard Review Plan, Regulatory Guide 1.33, Standard Technical
Specifications). Rather, it is an additional independent group of a minimum
of five dedicated, full-time engineers, located onsite, but reporting offsite
to a corporate official who holds a high-level, technically oriented position
that is not in the managenent chain for power production. The ISEG will
increase the available technical expertise located onsite and will provide
continuing, systematic, and ‘ndependent assessment of plant activities.
Integrating the shift technicel advisors (STAs) into the ISEG in some way
would be desirable in that it could enhance the group's contact with and
knowledge of day-to-day plant oparations and provide additional expertise.

However, the STA on shift is nece:sarily a member of the operating <taff and
cannot be independent of it.

It is expected that the ISEG may inte~face with the quality assurance (QA)

organization, but preferably should no: be an integral part of the 0* organiza-
tion.
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The functions of the ISEG require daily contact with the operating personnel

and continued access to plant facilities and records. The ISEG review functions
can, therefc-e, best be carried out by a group physically located onsite.
However, for utilities with multiple sites, it may be possible to perform
portions of the independent safety assessment function in a centralized location
for all the utility's plants. In such cases, an onsite group still is required,
but it may be slightly smaller than would be the case if it were performing

the entire independent safety assessment function. Such cases will be reviewed
on a case-by-case basis.

At this t‘me, the requirement for establishing an ISEG is being applied only to
applicants for operating licenses in accordance with Action Plan item [.8.1.2.
The staff intends to review this activity in about a year to determine its
effectiveness and to see whether changes are required. Applicability to
operating plants will be considered in implementing long-term improvements in
organization and management for operating plants (Action Plan item I1.B.1.:).

Applicability

This requirement applies to all applicants for operating license.

Implementation

This requirement shall be implemented prior to issuance of an operating license
(or fuel-loading license).

Type of Review

A preimplementation review will be performed.

Documentation Required

Each applicant for an operating license shall document in its arplication or
amendments thereto, its plan for establishing and staffing the ISEG, including
the qualifications of and the training to be given the ISEG staff.

Technical Specification Changes Required

Changes to technical specifications wiil be required.

References
NUREG-0660

NUREG-0694, Item 1.B.1.1 and Item I.B.1.2
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I.C.1 GUIDANCE FOR THE EVALUATION AND DEVELOPMENT OF PROCEDURES FOR
TRANSIENTS ANC ACCIDENTS

Position

In letters of September 13 and 27, October 10 and 30, and November 9, 1979,

the Office of Nuclear Reactor Regulation required licensees of operating
plants, applicants for operating licenses and licensees of plants under con-
struction to perform analyses of transients and accidents, prepare emergency
procedure guidelines, upgrade emergency procedures, including procedures for
operating with natural circulation conditions, and to conduct operator retraining
(see also item I.A.2.1). Emergency procedures are required to be consistent
with the actions necessary to cope with the transients and accidents analyzed.
Analyses of transients and accidents were to be completed in early 1980 and
implementation of procedures and retraining were to be completed 3 months

after emergency procedure guidelines were established; howcver, some difficulty
in complieting these requirements has been experienced. Clarification of the
scope of the task and appropriate schedule revisions are being developed. In
the course of review of these matters on Babcock and Wilcox (B&W)-designed
plants, the staff will follow up on the bulletin and orders matters relating

to analysis methods and results, as listed in NUREG-0660, Appendix C (see

Table C.1, items 3, 4, 16, 18, 24, 25, 26, 27; Table C.2, items 4, 12, 17,

18, 19, 20; and Table C.3, items 6, 35, 37, 38, 39, 41, 47 55, 57).

Changes to Previous Requirements and Guidance

A. Modification to Clarification
(1) Addresses owners' group and vendor submittals.
(2) References to task action plan items [.C.8 and 1.C.9.
(3) Scope of procedures review is explained.

(4) Establishes configuration control of guidelines for emergency
procedures.

B. Modification to Implementation

(1) Deleted reference to NUREG-0578, Recommendation 2.1.9 for item
I.C.1(a)2, inadequate core cooling.

Clarification

The letters of September 13 and 27, October 10 and 30, and November 9, 1979,
required that procedures and operator training be developed for transients and
accidents. The initiating events to be considered should include the events
presented in the final safety analysis report (FSAR) loss of instrumentation
buses, and natural phenomena such as earthquakes, floods, and tornadoes. The
purpose of this paper is to clarify the requirements and add additional require-

ments for the reanalysis of transients and accidents and inadequate core
cooling.
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Based on staff reviews to date, there appear to be some recurring deficiencies
in the guidelines being deve]oped Specifically, the staff has found a lack

of justification for the approach used (i.e., symptom-, event-, or function-
oriented) in developing diagnostic guidance for the operator and in procedural
development. It has also been found that although the guidelines take implicit
credit for operation of many systems or components, they do not address the
availability of these systems under expected plant conditions nor do they
address corrective or alternative actions that should be performed to mitigate
the event should these systems or component, fail.

The analyses conducted to date for guideline and procedure development contain
insufficient information to assess the extent to which multiple failures are
considered. NUREG-0578 concluded that the single-failure criterion was not
considered appropriate for guideline development and called for the consideration
of multiple failures and operator errors. Therefore, the analyses that support
guideline and procedure development should consider the occurrences of multiple
and consequential failures. In general, the sequence of events for the transients
and accidents and inadequate core cooling analyzed should postulate multiple

failures such that, if the failures were unmitigated, conditions of inadequate
core cooling would result.

Examples of multiple failure events include:

(1) Multiple tube ruptures in a single steam generator and tube rupture in
more than one steam generator;

(2) Failure of main and auxiliary feedwater;
(3) Failure of high-pressure reactor coolant makeup system;

(4) An anticipated transient without scram (ATWS) event following a loss of

offsite power, stuck-open relief valve or safety/relief valve, or loss of
main feedwater; and

(5) Operator errors of omission or commission.

The analyses should be carried out far enough into the event to assure that
all relevant thermal/hydraulic/neutronic phenomena are ideitified (e.g., upper
head voiding due to rapid cooldown, steam generator stratification). Failures

and operator errors during the long-term cooldown period should also be
addressed.

The analyses should support development of guidelines that define a logical
transition from the emergency procedures into the inadequate core cooling
procedure including the use of instrumentation to identify inadequate core
cooling conditions. Rationale for this transition should be discussed.
Additional information that should be submitted includes:

(1) A detailed description of the methodology used to develop the guidelines;

(2) Associated control function diagrams, sequence-of-event diagrams, or
others, if used;
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(3) The bases for multiple and consequential failure considerations;

(4) Supporting analysis, including a description of any computer codes used;
and

(5) A description of the applicability of any generic results to plant-specific
applications.

Owners' group or vendor submittals may be referenced as appropriate to support
this reanalysis. If owners' group or vendor submittals have already been
forwarded to the staff for review, a brief description of the submittals and

justification of their adequacy to support guideline development is all that
is required.

Pending staff approval of the revised analysis and guidelines, the staff will
continue the pilot monitoring of emergency procedures described in Task Action
Plan item [.C.8 (NUREG-0660). For PWRs, this will involve review of the loss of
coolant, steam-generator-tube rupture, loss of main feedwater, and inadequate
core cooling procedures. The adequacy of each PWR vendor's guidelines will be
identified to each NTOL during the emergency-procedure review. Since the
analysis and guidelines submitted by the General Electric Company (GE) owners'
group that comply with the requirements stated above have been reviewed and
approved for trial implementation on six plants with applications for operating

licenses pending, the interim program for BwWRs will consist of trial imple-
mentation on these six plants.

Following approval of analysis and guidelines and the pilot monitoring of
emergency procedures, the staff will advise all licensees of the adequacy of
the guidelines for application to their plants. Consideration will be given
to human factors engineering and system operational characteristics, such as
information transfer under stress, compatibility with operator training and
control-room design, the time required for component and system response,
clar.ty of procedural actions, and control-room-personnel interactions. When
this determination has been made by the staff, a long-term plan for emergency
procedure review, as described in task action plan item 1.C.9, will be made
available. At that time, the reviews currently being conducted on NTOLs under
item 1.C.8 will be discontinued, and the review required for applicants for
operating licenses will be as described in the long-term plan. Depending on
the information submitted to support development of emergency procedures for
each reactor type or vendor, this transition may take place at diffe-ent
times. For example, if the GE guidelines are shown to be effective on the six
plants chosen for pilot monitoring, the long-term plan for BWRs may be complete
in early 1981. Operating plants and applicants will then have the option of
implementing the long-term plan in a marner consistent with their operating
schedule, provided they meet the firal date required for implementation. This
may require a plant that was reviewed for an operating license under item
1.C.8 to revise its emegency procedures again prior to the final implementation
date for Item I.C.9. The extent to which the long-term program will include
review and approval of plant-specific procedures for operating plants has rot
been established. Our objective, however, is to minimize the amount of plant-
specific procedure review and approval required. The staff believes this
objective can be acceptably accomplished by concentrating the staff review and
approval on generic guidelines. A key element in meeting this objective is

3-44 1.C.1-3



the use of staff-approved generic guidelines and guideline revisions by
licensees to develop procedures. For this approach to be effective, it is
imperative that, once the staff has issued approval of a guideline, subsequent
revisions of the guideline should not be implemented-by licensees until reviewed
and approved by the staff. Any changes in plant-specific procedures based on
unapproved guidelines could constitute an unreviewed safety issue under

10 CFR 50.59. Deviations from this approach on a plant-specific basis would
be acceptable provided the basis is submitted by the licensee for staff review
and approval. In this case, deviations from generic guidelines should not be
implemented until staff approval is formally received in writing. Interim
implementation of analysis and procedures for small-break loss-of-coolant
accident and inadequate core cooling should remain on the schedule contained
in NUREG-C578, Recommendation 2.1.9.

Applicability

This requirement applies to all operating reactors and applicants for operating
license.

Implementation

Reanalysis of transients and accidents and inadequate core cooling and prepar-
ation of guidelines for development of emergency procedures should be completed
and submitted to the NRC for review by January 1, 1981. The NRC staff wili
review the analyses and guidelines and determine their acceptability by July 1,
1981, and will issue guidance to licensees on preparing emergency procedures
from the guidelines. Following NRC approval of the guidelines, licensees and
applicants for operating licenses issued prior to January 1, 1982, should

revise and implement their emergency procedures at the first refueling outage
after January 1, 1982. Applicants for ope~~ting licenses issued after January 1,
1982 should implement the procedures prior to operation. This schedule super-
sedes the implementation schedule included in NUREG-0578, Recommendation 2.1.9
for item I.C.1(a)3, Reanalysis of Transients and Accidents. For those licensees
and/or owners groups that will have difficulty in attaining the January 1,

1981 due date for submittal of guidelines, a comprehensive program plan,
proposed schedule, and a detailed justification for all delays and problems
shall be submitted in lieu of the guidelines.

Type of Review

A preimpiementation review of guidelines will be performed.
A preimplementation review of procedures will be performed.

Documentation Required

See above, "Implementation."

Technical Specification Changes Required

Changes to technical specifications will not be required.
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Reference
NUREG-0578, Recommendation 2.1.9
NUREG-0660, Item I.C.8 and Appendix C, Tables C.1, c.2, C.3

Letter from D. G. Eisenhut, NRC, to All Operating Nuclear Power Plants, dated
September 13, 1979.

Letter from D. B. Vassallo, NRC, to A1l Pending Operating License Applicants,
dated September 27, 1979.

Letter from D. G. Eisenhut, NRC, to A1l Power Reactor Licensees, dated
October 10, 1979.

Letter from H. R. Denton, NRC, to Al) Operating Nuclear Power Plants, dated
October 30, 1979.

Letter from D. B. Vassallo, NRC, to A1l Pending Operating License Applicants,
dated November 9, 1979.
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I.C.5 PROCEDURES FOR FEEDBACK OF OPERATING EXPERIENCE TO PLANT STAFF

Position

In accordance with Task Action Plan I.C.5, Procedures for Feedback of Opera-
ting Experience to Plant Staff (NUREG-0660), each applicant for an operating
license shall prepare procedures to assure that operating information pertinent
to plant safety originating both within and outside the utility organization

is continually supplied to operators and other personnel and is incorporated
into training and retraining programs. These procedures shall:

(1) Clearly identify organizational responsibilities for review of operating
experience, the feedback of pertinent information to operators and other

personnel, and the incorporation of such information into training and
retraining programs;

(2) Identify the administrative and technical review steps necessary in
translating recommendations by the operating experience assessment group
into plant actions (e.g., changes to procecures; operating orders);

(3) Identify the recipients of various categories of information from operating
experience (i.e., supervisory personnel, shift technical advisors, operators
maintenance personnel, health physics technicians) or otherwise provide

means through which such information can be readily related to the job
functions of the recipients;

’

(4) Provide means to assure that affected personnel become aware of and
understand information of sufficient importance that should not wait for
emphasis through routine training and retraining programs;

(5) Assure that plant personnel do not routinely receive extraneous and
unimportant information on operating experience in such volume that it

would obscure priority information or otherwise detract from overall job
performance and proficiency;

(6) Provide suitable checks to assure that conflicting or contradictory
information is not conveyed to operators and other personnel until
resolution is reached; and,

(7) Provide periodic internal audit to assure that the feedback program
functions effectively at all levels.

Changes to Previous Requirements and Guidance

There are no changes to the previous requirements.

Clarification

Each utility shall carry out an operating experience assessment function that
will involve utility personnel having collective competence in all areas
important to plant safety. In connection with this assessment function, it is
important that procedures exist to assure that important infcrmation on operating
experience criginating both within and outside the organization is continually
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provided to operators and other personnel and that it is incorporated into
plant operating procedures and training and retraining programs.

Those involved in the assessment of operating experience will review informa-
tion from a variety of sources. These include operating information from the
licensee's own plant(s), publications such as IE Bulletins, Circulars, and
Notices, and pertinent NRC or industrial assessments of operating experience.
In some cases, information may be of sufficient importance that it must be
dealt with promptly (through instructions, changes to operating and emergency
procedures, issuance of special changes to operating and emergency procedures,
issuance of special precautions, etc.) and must be handled in such a manner to
assure that operations management personnel would be directly involved in the
process. In many other cases, however, important information will become
available which should be brought to the attention of operators and other
personnel for their general information to assure continued safe plant opera-
tion. Since the total volume of information handled by the assessment group
may be large, it is important that assurance be provided that high-priority
matters are dealt with promptly and that discrimination is used in the feedback
of other information so that personnel are not deluged with unimportant and
extraneous information to the detriment of their overall proficiency. It is
important, also, that technical reviews be conducted to preclude premature
dissemination of conflicting or contradictory information.

Applicability

This requirement applies to all operating reactor and applicants for operating
license.

Implementation

Procedures governing feedback of operating experience to plant staff shall be
completed and the procedures put into effect on or before January 1, 1981 or
prior to issuance of an operating license, whichever is later.

Type of Review

A postimplementation review will be performed.

Documentation Required

No documentation is required.

Technical Specificaton Changes Required

Changes to technical specifications will not be required.

References
NUREG-0660, Item I.C.5

Letter from D. G. Eisenhut, NRC, to All Licensees, dated May 7, 1980.
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[.C.6 GUIDANCE ON PROCEDURES FOR VERIFYING CORRECT PERFORMANCE OF
OPERATING ACTIVITIES

Position

It is required (from NUREG-0660) that licensees' procedures be reviewed and
revised, as necessary, to assure that an effective system cf verifying the
correct performance of operating activities is provided as a means of reduci';
human errors and improving the quality of normal operations. This will reduca
the frequency of occurrence of situations that could result in or contribute
to accidents. Such a verification system may include automatic system status
monitoring, human verification of operations and maintenance activities inde-

pendent of the people performing the activity (see NUREG-0585, Recommendation 5),
or both.

Implementation of automatic status monitering if required will reduce the
extent of human verification of operations and maintenance activities but will
not eliminate the need for such verification in all instances. The procedures
adopted by the licensees may consist of two phases--one before and one after

installation of automatic status monitoring equipment, if required, in accord-
ance with item I.D.3.

Changes to Previous Requirements and Guidance

Proposed requirement in NUREG-0660; this requirement is formally issued by
this letter.

Clarification

Item 1.C.6 of the U.S. Nuclear Regulatory Commission Task Action Plan
(NUREG-0660) and Recommendation 5 of NUREG-0585 propose requiring that
licensees' procedures be reviewed and revised, as necessary, to assure that an
effective system of verifying the correct performance of operating activities

is provided. An acceptable program for verification of operating activities
is described below.

The American Nuclear Society has prepared a draft revision to ANSI Standard
N18.7-1972 (ANS 3.2) "Administrative Controls and Quality Assurance for the
Operational Phase of Nuclear Power Plants."” A second proposed revision to
Regulatory Guide 1.33, "Quality Assurance Program Requirements (Operation),"
which is to be issued for public comment in the near future, will endorse the

latest draft revision to ANS 3.2 subject to the following supplemental
provisions:

(1) Applicability of the guidance of Section 5.2.6 should be extended to
cover surveiilance testing in addition to maintenance.

(2) In lieu of any designated senior reactor operator (SRQ), the authority to
release systems and equipment for maintenance or surveillance testing or
return-to-service may be delegated to an on-shift SRO, provided provisions

are made to ensure that the shift supervisor is kept fully informed of
system status.
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(3) Except in cases of significant radiation exposure, a second qualified

person should verify correct implementation of equipment control measures
such as tagging of equipment.

(4) Equipment control procedures should include assurance that control-room

operators are informed of changes in equipment status and the effects of
such changes.

(5) For the return-to-service of equipment important to safety, a second
qualified operator should verify proper systems alignment unless functional
testing can be performed without compromising plant safety, and can prove

that all equipment, valves, and switches involved in the activity are
correctly aligned.

NOTE: A licensed cperator possessing knowledge of the systems irwvolved and
the relationship of the systems to plant safety would be a "qualified"

person. The :iaff is investigating the level of qualification necessary
for other operators to perform these functions.

For plants that have or will have automatic system status monitoring as discussed
in Task Action Plan item I1.D.3, NUREG-0660, the extent of human verification

of operations and maintenance activities will be reduced. However, the need

for such verification will not be eliminated in all instances.

Applicability

This requirement applies to all operating reactor and operating license
applicants.

Implementation

Licensees/applicants must review and revise procedures as necessary tc reflect
this position by Jaruary 1, 1981 or prior to fuel load, whichever is later.

Type of Review

A postimplementation review will be performed.

Documentation Required

No documentation is required.

fechnical Specification Changes Required

Changes to technical specifications will not be required.

References .

NUREG-0585, Recommendation 5

NUREG-0660, Item 1.C.6, 1.D.3
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I.0.1 CONTROL-ROOM DESIGN REVIEWS
Position

In accordance with Task Action Plan 1.0.1, Control Room Design Reviews
(NUREG-0660), all licensees and applicants for operating licenses will be
required to conduct a detailed control-room design review to identify and
correct design deficiencies. This detailed control-room design review is
expected to take about a year. Therefore, the Office of Nuclear Reactor
Regulation (NRR) requires that those applicants for operating licenses who are
unable to complete this review prior to issuance of a license make preliminary
assessments of their control rooms to identify significant human factors and
instrumentation problems and establish a schedule approved by NRC for correcting
deficiencies. These applicants will be required to complete the more detailed
control room reviews on the same schedule as licensees with operating plants.

Changes to Previous Requirements and Guidance

There are no changes to the previous requirements.

Clarification

NRR is presently developing "™z engineering guidelines to assist each licensee
and applicant in performing detailed control-room review. A draft of the
guidelines has been published for public comment as NUREG/CR-1580, "Human
Engineering Guide to Control Room Evaluation." The due date for comments on
this draft document was September 29, 1980. NRR will issue the final version
of the guidelines as NUREG-0700, by February 1981, after receiving, reviewing,
and incorporating substantive public comments from operating reactor licensees,
applicants for operating licenses, human factors engineering experts, and
other interested parties. NRR will issue evaluation criteria, by July 1981,
which will be used to judge the acceptability of the detailed reviews per-
formed and the design modifications implemented.

Applicants for operating licenses who will be unable to complete the detailed
control-roum design review prior to issuance of a license are required to

perform a preliminary control-room design assessment to identify significant

human factors problems. Applicants will find it of value to refer to the

draft document NUREG/CR-1580, "Human Engineering Guide to Control Room Evalua-
tion," in performing the preliminary assessment. NRR will evaluate the applicants’
preliminary assessments including the performance by NRR of onsite review/audit.
The NRR onsite review/audit will be on a schedule consistent with licensing

needs and will emphasize the following aspects of the control room:

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

(2) The groupings of displays and the layout of panels;

(3) Improvements in the safety monitoring and human factors enhancement of
controls and control displays;
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(4) The communications from the control room to points outside the coritrol
room, such as the onsite technical support center, remote shutdown panel,

offsite telephone lines, and to other areas within the piant for normal
and emergenry operation.

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

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

(7) The adequacy of operating procedures and operator training with respect
to lTimitations of instrumentation displays in the control room;

(8) The categorization of alarms, with unique definition of safety alarms.

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

Prior to the onsite review/audit, NRR will require a copy of the applicant's
preliminary assessment and additional information which will be used in formu-
lating the details of the onsite review/audit.

Applicability

This requirement applies to all operating reactors and operating license
applicants.

Implementation

(1) Operating reactors and applicants for Ols:

Complete review, using NRC guidelines (NUREG-0700) issued in 1981, on a
schedule that will be determined upon issuance of the guidelines.

(2) Applicants for OLs whose schedules do not permit a full review prior to
licensing: Freliminary review complete and approved by NRC prior to
issuance of the operating license.

Type of Review

Type of review for operating reactors will be determined upon issuance of

the guidance. A preimplementation review will be performed for operating
license applicants.

Documentation Required

Operating Reactors--To be determined upon 1ssuance of the guidance.

Applicants for Ols with impacted schedules should report on results of
preliminary review prior o licensing.
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Technical Specification Changes Required

Changes to technical specificatiors will not be required unless there are
modifications to the control room.

References

NUREG-0660, Item I.D.1
NUREG/CR-1580 (Draft)
NUREG-0700
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1.D.2 PLANT SAFETY PARAMETER DISPLAY CONSOLE

Position

In accordance with Task Action Plan 1.D.2, Plant Safety Parameter Display
Console (NUREG-0660), each applicant and licensee shall install a safety
parameter display system (SPDS) that will display to operating personnel a
minimum set of parameters which define the safety status of the plant. This
can be attained through continuous indication of direct and derived variables
as necessary to assess plant safety status.

Changes to Previous Requirements and Guidance

There are no changes to previous guidance.

Clarification

These requirements for the SPDS are being developed in NUREG-0696, which is
scheduled for issuance in November 1980.

Applicability

This requirement applies to all operating reactors and operating license
applications.

Implementation

Schedules for implementation will be issued in conjunction with issuance of
NUREG-0696.

Type of Review

To be determined in conjunction with issuance of NUREG-0696.

Documentation Required

To be determined in conjunction with issuance of NUREG-0696.

Technical Specification Changes Required

To be determined in conjunction with issuance of NUREG-0696.

References
NUREG-0660, Item 1.D.2
NUREG-0696
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I1.8.1 REACTOR COOLANT SYSTEM VENTS
Position

Each applicant and licensee shall install reactor coolant system (RCS) and
reactor vessel head high point vents remotely operated from the control room.
Although the purpose of the system is to vent noncondensible gases from the

RCS which may inhibit core cooling during natural circulation, the vents must
not lead to an unacceptable increase in the probability of a loss-of-coolant
accident (LOCA) or a challenge to containment integrity. Since these vents
form a part of the reactor coolant pressure boundary, the design of the events
shall conform to the requirements of Appendix A to 10 CFR Part 50, "General
Design Criteria."” The vent system shall be designed with sufficient redundancy
that assures a low probability of inadvertent or irreversible actuation.

Each licensee shall provide the following information concerning the design
and operation of the high point vent system:*

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

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

Changes to Previzus Requirements and Guidance

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

(2) Establishes environmental gqualification (Commission Order, May 23, 1980).

(3) Establishes provisions for testing.

(4) Delete requirements of September 27, 1979 letter from Vassallo to appli-
cants stating that vents shall satisfy single-failure criteria of IEEE-279.
Vent systems are not required to have redundant paths. A degree of

redundancy should be provided by powering different vents from different
emergency buses.

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

Clarification does not change NRC concept of requirement, but provides more

detail on scope. The dates have been revised to provide time for procurement
and installation.

*It was the intent of the October 30, 1979 letter to delete the requirement
to meet the criteria of 10 CFR 50.44 and SRP 6.2.5 for beyond-design-basis

events. The analysis requirements of Position 2 in the September 13, 1979
letter are therefore unnecessary.
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Clarification

A.
(1)

(2)

(3)

(5)

(6)
(7

3-56

General

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

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

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

Where practical, the reactor coolant system vents should be kept smaller
than the size corresponding to the definition of LOCA {10 CFR 50, Appendix
A). This will minimize the challenges to the emergency core cooling
system (ECCS) since the inadvertent opening of a vent smaller than the
LOCA definition would not require ECCS actuation, although it may result
in leakage beycnd technical specification limits. On PWRs, the use of

new or existing lines wnose smallest orifice is larger than the LOCA
definition will require a valve in series with a vent valve that can be
closed from the control room to terminate the LOCA that would result if

an open vent valve could not be reclosed.

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

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

Since the reactor coolant system vant will be part of the reactor coolant
system pressure boundary, all requirements for the reactor pressure
boundary must be met, and, in addition, sufficient redundancy should be
incorporated into the design to minimize the probability of an inadvertent
actuation of the system. Administrative procecdures, may be a viable
option to meet the single-failure criterion. For vents larger than the
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(8)

(9)

(10)

(11)

(12)

(1)

(2)

LOCA definition, an analysis is required to demonstrate compliance with
10 CFR 50.46.

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

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

The reactor coolant vent system (i.e., vent valves, block valves, position
indication devices, cable terminations, and piping) shall be seismically
and environmentally qualified in accordance with IEEE 344-1975 as supple-
mented by Reculatory Guide 1.100, 1.92 and SEP 3.92, 3.43, and 3.10.
Environmental qualifications are in accordance with the May 23, 1980
Comnission Order and Memorandum (CLI-80-21).

Provisions to test for operability of the reactor coolant vent system
should be a part of the design. Testing should be performed in accordance
with subsection IWV of Section XI of the ASME Code for Category B valves.

It is important that the displays and controls added to the control room
as a result of this requirement not increase the potential for operatc *

error. A human-factor analysis should be performed taking into considera-
tion:

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

(b) integration into emergency procedures,
(c) integration into operator training, and

(d) other alarms during emergency and need for prioritization of alarms.

BWR Design Considerations

Since the BWR owners' group has suggested that the present BWR designs
have an inherent capability to vent, a question relating to the capability
of existing systems arises. The ability of these systems to vent the RCS
of noncondensible gas generated during an accident must be demonsti-ated.
Because of differences among the head vent systems for BWRs, each licensee
or applicant should address the specific design features of this plant

and compare them with the generic venting capability proposed by the BWR
owners' group. In addition, the ability of these systems to meet the

same requirements as the PWR vent system must be documented.

In addition to RCS venting, each BWR licensee should address the ability
to vent other systems, such as the isolation condenser which may be

11.8.1-3 3-57



required to maintain adequate core cooling. If the production of a large
amount of noncondensible gas would cause the loss of function of such a
system, remote venting of that system is required. The qualifications of

such a venting system should be the same as that required for PWR venting
systems.

C. PWR Vent Design Considerations

(1) Each PWR licensee should provide the capability to vent the reactor
vessel head. The reactor vessel head vent should be capable of venting
noncondensible gas from the reactor vessel hot legs (to the elevation of

the top of the outlet nozzle) and cold legs (through head jets and other
leakage paths).

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

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

Applicability

This requirement applies to all operating reactors and applicants for operating
license.

Implementation

Installation should take place by July 1, 1982. Until staff approval is
obtained, installation may proceed; but operating procedures should not be
implemented and valves should be placed in a condition so as to minimize the
potential for inadvertent actuation (e.g., remove power).

Type of Review

A preimplementation review will be performed prior to authorizing use of the
vent.

Documentation Required

By July 1, 1981, the licensee shall provide the following information on the
reactor coolant vent system for statf review:

(1) The information requested in items 1 and 2 under "Position";
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(2) A discussion of the design with respect to conformance to the design
criteria discussed under "Clarification,"” including deviations, if any,
with adequate justification for such deviations; and,

(3) Supporting information including logic diagrams, electrical schematics,

piping and instrumentation diagrams, test procedures, and technical
specifications.

Technical Specification Changes Required

Changes to technical specifications will be required.
References

NUREG-0660

Commission Orders, May 23. 1980 (CLI-80-21)

Letter from D. G. Eisenhut, NRC, to All Operating Nuclear Power Plants, dated
September 13, 1979.

Letter from D. B. Vassallo, NRC, to A1l Pending Operating License Applicants,
dated September 27, 1979.

Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
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11.8.2 DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL QUALIFICATION OF
EQUIPMENT FOR SPACES/SYSTEMS WHICH MAY BE USED IN POSTACCIDENT
OPERATIUNS

Position

With the assumption of a postaccident release of Twutoactivity equivalent to
that described in Regulatory Guides 1.3 and 1.4 (i.e., the equivalent of 50%
of the core radioiodine, 100X of the core noble gas inventory, and 1% of the
core solids are contained in the primary coolant), each iicensee shail perform
a radiation and shiclding-design review of the spaces around systems that may,
as a result of an accident, contain highly radioactive materials. The uesign
review should identify the location of vi‘al areas and equipment, such as the
control room, radwaste control stations, emergency power supp'l.es, motor
control centers, and instrument areas, in which personnel occupancy may be
u.duly limited or safety equipment may be unduly degraded by the radiation
fields during postaccident operations of these systems.

Each licensee shall rrovide for adequate access to vital areas and protection

of safety equipment Ly design changes, increased permanent or temporary shielding,
or postaccident procedural controls. The design review shall determine which
types of corrective actions are needed for vital areas throughout the facility.

Changes to Previous Requirements and Guidance

This requirement was originally issued by letters to all operating nuclear
power plants, dated September 13 and October 30, 1979, and was incorporated
into NUREG-U670. Significant changes in requirements or guidance are:

(1) Adds severai areas to be evaluated for access to ensure that these areas
are not overlooked.

(2) Specifies that the source term for recirculated depressurized coolant
need not be assumed to contain noble gas since tthis Gas will be released
from the liquid wnen it is depressurized.

(3) Specifies that certain systems be considered as potential sources and

that leakage ‘rom systems outside c¢f containment need not be considered
as potential sources.

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

(5) Specifies <ource terms to be used in conjunction with Commission Order

and Memorandum dated May 23, 1980 (CLI-80-21) on equipment qualification,
and specifies schedule in above order.

(6) Because of difriculty in obtaining equipment (e.g., remote-operated
valves), the implcmentation date is moved to January 1, 1982, or the

first outage of sufficient duration thereafter, but no later than July 1,
1992.
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Clarification

The purpose of this item is to ensure that licensees examine their plants to
determine what actions can be taken over the short-term to reduce radiation
levels and increase the capability of operators to control and mitigate the
consequences of an accident. These actions should be taken pending conclusions

resulting in the long term degraded core rulemaking, which may result in a
need to consider additional sources.

Any area which will or may require occupancy to permit an operator to aid in

the mitigation of or recovery frem an accident is designated as a vital area.

For the purposes of this evaluation, vital areas and equipment are not necessarily
the same vital areas or equipment defined in 10 CFR 73.2 for security purposes.
The security center is listed as an area to be considered as potentially

vital, since access to this area may be necessary to take action to give
access to other areas in the plant.

The control room, technical support center (TSC), sampling station and sample
analysis area must be included among those areas where access is considered
vita! after an accident. (See Item III.A.1.2 for discussion of the ;SC and
emergercCy operations facility.) Tne evaluation to determine the necessary
vital areas shculd also include, but not be limited to, consideration of the
post-LOCA hydrogen control system, containment isolation reset control area,
manual ECCS alignment area (if any), motor control centers, instrument panels,
emergency power supplies, security center, and radwaste control panels. Dose

rate determinations need not be for these ereas if they are determined not to
be vital.

As a minimum, necessary modifications must be sufficient to provide for vital

system operation and for occupancy of the control room, TSC, sampling station,
and sample analysis area.

In order to assure that personnel can perform necessary postaccident operations
in the vital areas, the following guidance is to be used by licensees to
evaluate the adequacy of radiation protection to the operators:

(1) Source Term

The minimum radioactive source term should be equivalent to the source terms
recommended in Regulatory Guides 1.3, 1.4, 1.7 and Standard Review Plan 15.6.5
with appropriate decay times based on plant design (i.e., you may assume the

radioactive decay that occurs before fission products can be transported to
various systems).

(a) Liquid-Contairing Systems: 100% of the core equilibrium noble gas
inventory, 50% of the core equilibirum halogen inventory, and 1X of
all others are assumed to be mixed in the reactor coolant and liquids
recircu'ated by residual heat removal (RHR), high- pressure coolant
injection (HPCI), and low-nressure coolant injection (LPCI), or the
equivalent of these systems. in determining the source term for

recivculated, depressurized cooling water, you may assume that the
water contains no noble gases.

11.8.2-2
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(b) Gas-Containing Systems:  100% of the core equilibriumnoble gas
inventory and 25!% of the core equilibriumhal ogen activity are
assumed to be mixed inthe containment atnosphere. For vapor
containing lines connected to the primary system (e.g., BWR steam
lines), the concentration of radioactivity shall be deternined
assumng the Ectivity iscontained inthe vapor space inthe primry
cool ant system

(2) Systens Containing the Source

Systems assunmed inyour analysis to contain high levels of radioactivity ina
postacci dent situation should include, but not be linmted to, containnent,
residual heat renoval system safety injection systems, chemical and vol une
control system (CVCS), containment spray recirculation system sanple lines,
gaseous radwaste systems, and standby gas treatnment systems (or equivalent of
these systems). |f any of these systems or others that could contain high
level s of radioactiv#ty were excluded, you should explain why such systens
were excluded. P Jiation from |eakage of systems |ocated outside of contain
nent need not be considered for this analysis. Leakage neasurement and reduction
istreated under Item II1!ID. 1.1, "Integrity of Systems Qutside Contai nment
Likely To Contain Radioactive Material for PWRs and BWRs." Liquid waste
systems need not be included inthis analysis. Mdifications to liquid waste
systens will he considered after conpletion of Item 111.0.1.4, "Radwaste
System Design Features To Aid inAccidenst Recovery and Decontanination."

(3) Dose Rate Criteria

The design dose rate for personnel ina vital area should be suct that the
guidelines of GDC 19 will not be exceeded during the course of the accident.

GDC 19 requires that adequate radiation protection be provided such that the
dose to personnel should not be in excess of 5 remwhole body, or its equivalent
to iny part of the body for the duration of the accident. Wen deternining

the dose to an operator, care nust be taken to determine the necessary occupancy
times inaspecific area. For exanple, areas requiring continuous occupancy
wll require nuch |ower dose rates than areas where mininal occupancy is
required. Therefore, allowable dose rates will be based upon expected occupancy,
as well as the radioactive source terms and shielding. However, inorder to
provide a general design objective, we are providing the follow ng dose rate
criteria with alternatives to be documented on a case-by-case bases. The
reconended dose rates are average rates inthe area. Local hot spots may
exceed the dose rate guidelines. These doses are design objectives and are

not to be used to limt access inthe event of an accident.

(a) Areas Requiring Continuous Cccupancy: <15 nrem hr (averaged over 30
days). These areas will require full-time occupancy during the
course of the accident. The control room and onsite technical
support center are ireas where continuous occupancy will be required.
The dose rate for these areas isbased on the control room occupancy
factors contained in SRP 6.4.

I1.B.2-3
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(b) Areas Requiring Infrequent Access: GDC 19. These areas may vequire
access on an irregular basis, not continuous occupancy. Shielding
should be provided to allow access at a frequency and duration
estimated by the licensee. The plant radiochemical/chemical analysis
laboratory, radwaste panel, motor control center, instrumentation
locations, and reactor coolant and containment gas sample stations

are examples of sites where occupancy may be needed often, but not
continuously.

(4) Radiation Qualification of Safety-Related Equipment

The review of safety-related equipment which may be unduly degraded by radiation
during postaccident operation of this equipment relates to equipment inside
and outside of the primary containment. Radiation source terms calculated to

determine environmental qualification of safety-re'ated equipment consider the
following:

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

(b) LOCA events in which the primary system may not depressurize should
consider the source term (100% noble gases, 50% iodines, and 1%
particulate) to remain in the primary coolant. This method is used
to determine the qualification doses for 2quipment in close proximity
to recirculating fluid systems inside and outside of containment.
Non-LOCA events both inside and outside of containment should use
10% noble gases, 10% iodines, and 0% particulate as a source term.

The following table summarizes these considerations:

Containment LOCA Source Term Non-LOCA
(Noble Gas/lodine/ High-Energy Line Break Source Term
Particulate) (Noble Gas/Iodine/Particulate)
% %
Outside (100/50/1) (10/10/0)
in RCS in RCS
Inside Larger of (10/19/0)
0/50/1) in RCS
in containment
9_?:
(100/50/1)
in RCS
I1.8.2-4
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Applicability

This requirement aoplies tu all operating reactors and applicants for an
operating license.

Implementation
(1) For Vital Area Access

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

(2) For Equipment Qualification

A1l safety-related electrical equipment must be fully qualified by June 30,
1982. Documentation in accordance with:

(a) Operating Reactors and NTOL (operating license expected by February
1981): submittal to be received no later than November 1, 1980.

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

Type of Review

A postimplementation review will be performed.

Documentation Required

For Vital Area Access--For operating license applicants provide a summary of
the shielding design review, a description of the results of this review, and

a description of the modifications made or to be made to implement the result
of the review. Include in your submittal:

(1) Specification of source terms used in the evaluation: including time
after shutdown that was assumed for sourc~ terms in systems;

(2) Specification of systems assumed in your analysis to contain high levels
of radioactivity in a postaccident situation. If any of the systems

listed in "Clarification," item 2, were excluded, explain why such systems
are excluded from review;

(3) Specification of areas where access is considered necessary for vital
system operation after an accident. If any of the areas listed in the

"Clarification" section above were not considered to be areas requiring
access after an accident, explain why they were excluded;

I1.8.2-5
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(4) The projected doses to individuals for necessary occupancy times in vital
areas and a dose rate map for potentially occupied areas.

Documentation Required

For Operating Reactors--By January 1, 1981, have available for review the
final design details of the implementation of the above position and clarifica-
tions. If deviations to the above position or clarification are necessary,

provide detailed explaination and justification for the deviations by January 1,
1981.

For Equipment Qualification--Provide the information required by the Commission
Memorandum and Order on equipment qualification (CLI-80-21).

Technical Specificaticn Changes Required

Technical specifications will not be required.

References

NUREG-3578, Recommendation 2.1.6.b

NUREG-0660, Item II.B.2

Commission Order and Memorandum, May 23, 1980 (CLI-80-21)

Letter from D. G. Eisenhut, NRC, to A1l Operating Nuclear Power Plants, dated
September 13, 1979.

Letter from H. R. Denton, NRC, to A1l Operating Nuclear Power Plants, dated
October 30, 1979.

Letter from D. G. Eisenhut, NRC, to A1l Power Reactor Licensees, dated
April 25, 1980.

Letter from D. G. Eisenhut, NRC, to A1l Power Reactor Licensees, dated
May 7, 1980.
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I1.B.3 POSTACCICENT SAMPLING CAPABILITY

Position

A design and operational review of the reactor coolant and containment atmosphere
sampling line systems shall be performed to determine the capability of personnel
to promptly obtain (less than 1 hour) a sample under accident conditions

without incurring a radiation exposure to any individual in excess of 3 and
18-3/4 rem to the whole body or extremities, respectively. Accident conditions
should assume a Regulatory Guide 1.3 or 1.4 release of fission products. If

the review indicates that personnel could not promptly and safely obtain the

samples, additional design features or shielding should be provided to meet
the criteria.

A design and operational review of the radiological spectrum analysis facilities
shall be performed to determine the capability to promptly quantify (in less
than 2 hours) certain radionuclides that are indicators of the degree of core
damage. Such radionuclides are noble gases (which indicate cladding failure),
iodines and cesiums (which indicate high fuel temperatures), and nonvolatile
isotopes (which indicate fuel melting). The initial reactor coolant spectrum
should correspond to a Regulatory Guide 1.3 or 1.4 release. The review should
also consider the effects of direct radiation from piping and components in
the auxiliary building and possible contamination and direct radiation from
airborne effluents. If the review indicates that the analyses required cannot
be performed in a prompt manner with existing equipment, then design modifica-
tions or equipment procurement shall be undertaken to meet the criteria.

In addition to the radiological analyses, certain chemical analyses are necessary
for monitoring reactor conditions. Procedures shall be provided to perform

boron and chloride chemical analyses assuming a highly radioactive initial

sample (Regulatory Guide 1.3 or 1.4 source term). Both analyses shall be

capable of being completed promptiy (i.e., the boron sample analysis within an
hour and the chloride sample analysis within a shift).

Changes to Previous Requirements and Guidance

This requirement was originally issued to all operating plants by letters

dated September 13 and October 30, 1979. Significant changes in requirements
or guidance are:

(1) Allows combined time of 3 hours or less for sampling and analysis.
(2) Specifies that licensee may use online sampling and analysis to meet the
3-hour time requirement but must provide capability to remove grab samples

of reactor coolant and containment atmosphere for separate analysis.

(3) Implementation date has been changed to January 1, 1982.

(4) Provides design quidance for sampling and analytical capability.

Clarification

The following items are clarifications of requirements identified in NUREG-0578,
NUREG-0660, or the September 13 and October 30, 1979 clarification letters.
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(2)

(3)

(4)

(5)

(6)

(7)

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

The licensee shall establish an onsite radiological and chemical analysis

capability to provide, within the 3-hour time frame established above,
quantification of the following:

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

(b) hydrogen levels in the containment atmosphere;

(c) dissolved gases (e.g., Hy), chloride (time allotted for analysis
subject to discussion below), and boron concentration of liquids.

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

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

Pressurized reactor coolant samples are not required if the licensee can
quantify the amount of dissolved gases with unpressurized reactor coolant
samples. The measurement of either total dissolved gases or H, gas in
reactor coolant samples is considered adequate. Measuring the 0, concentra-
tion is recommended, but is not mandatory.

The time for a chloride analysis to be performed is dependent upon two
factors: (a) if the plant's coolant water is seawater or brackish water
and (b) if there is only a single barrier between primary containment
systems and the cooling water. Under both of the above conditions the
licensee shall provide for a chloride analysis within 24 hours of the
sample being taken. For all other cases, the licensee shall provide for

the analysis to be completed within 4 days. The chloride analysis does
not have to be done onsite.

The design basis for plant equipment for reactor coclant and containment
atmosphere sampling and analysis must assume that it is possible to

obtain and analyze a sample without radiation exposures to any individual
exceeding the criteria of GDC 19 (Appendix A, 10 CFR Part 50) (i.e., 5

rem whole body, 75 rem extremities). (Note that the design and operational
review criterion was changed from the operational limits of 10 CFR Part 20

(NUREG-0578) to the GDC 19 criterion (October 30, 1979 letter from H. R.
Jenton to all licensees).)

The analysis of primary coolant samples for boron is requirad for PWRs.
(Note that Revision 2 of Regulatory Guide 1.97, when issued, will likely

specify the need for primary coolant boron analysis capability at BWR
plants.)
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(8)

(9)

(10)

(11)

3-68

If inline monitoring is used for any sampling and analytical capability
specified herein, the licensee shall provide backup samp’ing through grab
samples, and shall demonstrate the capability of analyzing the samples.
Established plannring for analysis at offsite facilities is accep*able.
Equipment provided for backup sampling shall be capable of providing at
least one sample per day for 7 days following onset of the accident and

at least one sample per week until the accident condition no longer
exists.

The licensee's radiological and chemical sample analysis capability shali
include prcvisions to:

(a) laentify and quantify the isotopes of the nuclide categories discussed
above to levels corresponding to the source terms given in Regulatcry
Guide 1.3 or 1.4 and 1.7. Where necessary and practicable, the
ability to dilute samples to provide capability for measurement and
reduction of personnel exposure should be provided. Sensitivity of
onsite liquid sample analysis capability should be such as to permit

measurement of nuciide concentration in the range from approximately
1 pCi/g to 10 Ci/g.

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

ventilation system design which will control the presence of airborne
radioactivity.

Accuracy, range, and sensitivity shall be adequate to provide pertinent
data to the operator in order to describe radiological and chemical
status of the reactor coolant systems.

In the design of the postaccident sampling and analysis capability,
consideration should be given to the following items:

(a) Provisions for purging sample lines, for reducing plateout in sample
lines, for minimizing sample loss or distortion, for preventing
blockage of sample lines by loose material in the RCS or containment,
for appropriate disposal of the samples, and for flow restrictions
to limit reactor coolant loss from a rupture of the sample line.

The postaccident reactor coolant and containment atmosphere samples
should be representative of the reactor coolant in the core area and
the containment atmosphere following a transient or accident. The
sample lines should be as short as possible to minimize the volume
of fluid to be taken from containment. The residues of sample
collection should be returned to containment or to a closed system.

(b) The ventilation exhaust from the sampling station should be filtered

with charcoal adsorbers and high-efficiency particulate air (HEPA)
filters.
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Applicability

This requirement applies to all operating reactors and applicants for operating
Ticenses.

Implementation

Installation should take place by January 1, 1982.

Type of Review

A postimplementation review will be performed.

Documentation Required

Operating Reactors--By January 1, 1982 have available for review the final
design details of the implementation of the above position and clarifications.
The final design includes piping and instrumentation diagrams (P&IDs), together
with either (a) a summary description of procedures for sample collection,
sample transfer or transport, and sample analysis, or (b) copies of procedures
for sample collection, sample transfer or transport, and sample analysis. If
deviations to the above position or clarification are necessary, provide
detailed explanation and justification for the deviations by January 1, 1982.

Operating License Applicants--Provide a description of the implementation of

the position and clarification including P&IDs, together with either (a) a

summary description of procedures for sample collection, sample transfer or
transport, and sample analysis, or (b) copies of procedures for sample collection,
sample transfer or transport, and sample analysis, in a accordance with the

proposed review schedule but in no case less than 4 months prior to the issuance
ot an operating license.

Technical Specification Changes Required

Changes toa technical specifications will be required.

References
NUREG-0578, Reconmendation 2.1.8.a

NUREG-0660, Item II.3.3

Letter from D. G. Eisenhut, NRC, to A1l Operating Nuclear Power Plants, dated
September 13, 1979.

Letter from H. R. Denton, NRC, to A1l Operating Nuclear Power Plants, dated
October 30, 1979.
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I1.B8.4 TRAINING FOR MITIGATING CORE DAMAGE

Position

Licensees are required to develop a training program to teach the use of
installed equipment and systems to control or mitigate accidents in which the
core is severely damagcd. They must then implement the training program.

Changes to Previous Requirements and Guidance

Persons who nust participate in the training program are to be defined.

The implementation schedule has been revised to reflect the TMI Action Plan
schedule.

Clarification

Shift technical advisors and operating personnel from the plant manager through
the operations chain to the licensed operators shall receive all the training
indicated in Enc ssure 3 to H. R. Denton's March 28, 1980 letter.

Managers and technicians in the Instrumentation and Control (I&C), health

physics, and chemistry departments shall receive training commensurate with
their responsibilit-

Applicability

This requirement applies to all operating reactors and operating license
applicants.

Implementation

Licensees with operating reactors will develop a training program by January 1,
1981 and initiate the training program by April 1, 1981. The initial program
should be complete by October 1, 1981. Applicants for operating licenses
should develop a training program prior to fuel loading and complete the
program prior to full-power operation.

Type of Review

A postimplementation review will be performed.

Documentation Required

Programs shall be available for review by January 1, 1981.

Technical Specification Changes Required

Changes to technical specifications will not be required.
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References
NUREG-0660, Item II.B

Letter from H. R. Denton, NRC, to All Power Reactor Applicants and Licensees,
dated March 28, 1980.
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11.0.1 PERFORMANCE TESTING OF BOILING-WATER REACTOR AND PRESSURIZED-WATER
REACTOR RELIEF AND SAFETY VALVES (NUREG-0578, SECTION 2.1.2)

Position

Pressurized-water reactor and boiling-water r2actor licensees and applicants
shall conduct testing to qualify the reactor coolant system relief and safety

valves under expected operating conditions for design-basis transients and
accidents.

Changes to Previous Requirements and Guidance

A. Safety and Relief Valves and Piping--The types of documentation required
for safety and relief valves and piping and the specific submittal dates
are considered to be a clarification of item 11.D.1 as described in
NUREG-0660. The submittal of information was implied but not explicitly
discussed in that report.

B. Block Valves--Qualification of PWR block valves is a new requirement.
Since block valves must be quaiified to ensure that a stuck-open relief
valve can be isolated, thereby terminating a small loss-of-coolant accident
due to a stuck-open relief valve. Isolation of a stuck-open power-operated
relief valve (PORV) is not required to ensure safe plant shutdown.
However isolation capability under all fluid conditions that could be
experienced under operating and accident conditions will result in a
reduction in the number of challenges to the emergency core-cooling
system. Repeated unnecessary challenges to these system are undesirable.

C. ATWS Testing--Testing of anticipated transients wi‘hout scram (ATWS) for
later phases of the valve qualification program was noted in item II.D.i
of NUREG-0660. The clarification below provides updated information on
PWR ATWS temperature and pressure conditions and clarifies that ATWS
testing need not be accomplished by July 1981.

Clarification

Licensees and applicants shall determine the expected valve operating conditions
through the use of analyses of accidents and anticipated operational occurrences
referenced in Regulatory Guide 1.70, Revision 2. The single failures applied

to these analyses shall be chosen so that the dynamic forces on the safety and
relief valves are maximized. Test pressures shall be the highest predicted by
conventional safety analysis procedures. Reactor coslant system relief and
safety valve qualification shall include qualification of associated control
circuitry, piping, and supports, as well as the valves Lhemselves.

A.  Performance Testing of Relief and Safety Valves--The following information
must be provided in report form by October 1, 1981:

(1) Evidence supported by test of safety and relief valve functionability for
expected operating and accident (non-ATWS) conditions must be provided to
NRC. The testing should demonstrate that the valves will open and reclose
under the expected flow conditions.
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(2) Since it is not planned to test all valves on all plants, each licensee
must submit to NRC a correlation or other evidence to substantiate that
the valves tested in the EPRI (Electric Power Research Institute) or
other generic test program demonstrate the functionability of as-installed
primary relief and safety valves. This correlation must show that the
test conditions used are equivalent to expected operating and accident
conditions as prescribed in the final safety analysis report (FSAR). The
effect of as-built reli:f and safety valve discharge piping on valve
operability must also be accounted for, if it is differen: from the
generic test loop piping.

(3) Test data including criteria for success and failure of valves tested
must be provided for NRC staff review and evaluation. These test data
should include data that would permit plant-specific evaluation of
discharge piping and supports that are not directly tested.

B. Qualification of PWR Block Valves--Although not specifically listed as a
short-term lessons-learned requirement in NUREG-0578, qualification of
PWR block valves is required by the NRC Task Action Plan NUREG-0660 under
task item II.D.1. It is the understanding of the NRC that testing of several
commonly used block valve designs is already included in the generic EPRI
PWR safety and relief valve testing program to be completed by July 1,
1981. By means of this letter, NRC is establishing July 1, 1982 as the
date for verification of block valve functionability. By July 1, 1982,
each PWR licensee, for plants so equipped, should provide evidence supported
by test that the block or isolation valves between the pressurizer and
each power-operated relief valve can be operated, closed, and opened for
all fluid conditions expected under operating and accident conditions.

C. ATWS Testing--Although ATWS testing need not be completed by July 1,
1981, the test facility should be designed to accommodate ATWS conditions
of approximately 3200 to 3500 (Service Level C pressure limit) psi and
700°F with sufficient capacity to enable testing of relief and safety
valves of the size and type used on operating pressurized-water reactors.

Applicability

This requirement applies to all operating reactors and cperating license
applicants.

Implementation

See implementation schedules in the "Documentation Required" section.

Type of Review

Preimplementation review will be performed for EPRI and BWR test programs with
respect to qualification of relief and safety valves. Also, the applicants'
proposal for functional testing or qualification of PWR valves will be reviewed.

Postimplementation review will also be performed of the test data and test
results as applied to plant-specific situations.
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Documentation Required

Preimplementation review will be based on EPRI, BWR, and applicant submittals

with regard to the various test programs. These submittals should be made on

a timely basis as noted below, to allow for adequate review and to ensure that
the following valve qualification dates can be met:

Final PWR (EPRI) Test Program--July 1, 1980
Final BWR Test Program--October 1, 1980
Block Valve Qualification Program--January 1, 1981

Postimplementation review will be based on the applicants' plant-specific
submittals for qualification of safety relief valves and block valves. To
properly evaluate these plant-specific applications, the test data and results
of the various programs will also be required by the following dates:

PWR (EPRI)/BWR Generic Test Program Results--July 1, 1981
Plant-specific submittals confirming adequacy of safety and relief valves

based on licensee/applicant preliminary review of generic test program
results--July 1, 1981

Plant-specific reports for safety and relief valve qualification--
October 1, 1981

Plant-specific submittals for piping and support evaluations--January 1,
1982

Plant-specific submittals for block valve qualification--July 1, 1982

Technical Specification Changes Required

No technical specification changes are required.

References
NUREG-G578

NUREG-0660, Item II.D.1
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I1.0.3 DIRECT INDICATION OF RELIEF-AND SAFETY-VALVE PCSITION

Position

Reactor coolant system relief and safety valves shall be provided with a
positive indication in the control room derived from a reliable valve-position
detection device or a reliable indication of flow in the discharge pipe.

Changes to Previous Requirements and Guidance

There are no changes to the previous requirements.

Clarification

(1) The basic requirement is to provide the operator with unambiguous indica-

tion of valve position (open or closed) so that appropriate operator
actions can be taken.

(2) The valve position should be indicated in the control room. An alarm
should be provided in conjunction with this indication.

(3) The valve position indication may be safety grade. If the position
indication is not safety grade, a reliable single-channel direct indication
powered from a vital instrument bus may be provided if backup methods of
determining valve position are available and are discussed in the emergency
procedures as an aid to operator diagnosis uf an action.

(4) The valve position indication should be seismically qualified consistent
with the component or system to which it is attached.

(5) The position indication should be qualified for its appropriate environment
(ary transient or accident which would cause the relief or safety valve
to 1ift) and in accordance with Commission Order, May 23rd, 1980 (CLI-20-81).

(6) It is important that the displays and controls added to the control room

as a result of this requirement not increase the potential for operator

error. A human-factor analysis should be performed taking into considera-
tion:

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

(b) integration into emergency procedures,
(c) integration into operator training, and

(d) other alarms during emergency and need for prioritization of alarms.

Applicability

This requirement applies to all reactor licenses and applicants for operating

license. (Operating reactor licensees completed this requirement by January
1980.)
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II.E.1.1 AUXILIARY FEEDWATER SYSTEM EVALUATION
Position

The Office of Nuclear Reactor Regulation is requiring reevaluation of the
auxiliary feedwater (AFW) systems for all PWR operating plant licensees and
operating license applications. This action includes:

(1) Perform a simplified AFW system reliability analysis that uses event-tree
and fault-tree logic techniques to determine the potential for AFW system
failure under various loss-of-main-feedwater-transient conditions.
Particular emphasis is given to determining potential failures that could
result from human errors, common causes, single-point vulnerabilities,
and test and maintenance outages;

(2) Perform a deterministic review of the AFW system using the acceptance
criteria of Standard Review Plan Section 10.4.9 and associated Branch
Technical Position ASB 10-1 as principal guidance; and

(3) Reevaluate the AFW system flowrate design bases and criteria.

Changes to Previous Requirements and Guidance

Short-term requirements will be implemented by July 1, 1981. The date for
implementation of short-term requirements has been slipped because staff review
of submittals is not complete.

Clarification

Operating Plant Licenses--Items 1 and 2 above have been completed for Westing-
house (W), Combustion Engineering (C-E), and two Babcock and Wilcox (B&W)
operating plants (Rancho Seco, short-term only, and TMI-1). As a result of
staff review of items 1 and 2, letters were issued to these plants that
required the implementation of certain short- and long-term AFW system upgrade
requirements. Included in these letters was a request for additional informa-
tion regarding item 3 above The staff is now in the process of evaluating
licensees' responses and commitments to these letters.

The remaining B&W operating plants (Oconee 1-3, Crystal River 3, ANO-1, and
Davis-Besse 1) have submitted the analysis described in item 1 above. The
analysis is presently undergoing staff review. When the results of the staff
reviews are complete, each of the remaining BAW plants will receive a letter
specifying the short- and long-term AFW system upgrade requirements based on
item 1 above. Included in these letters will be a request for additional
information regarding items 2 and 3 above.

Operating License Applicants--Operating license applicants have been requested
to respond to staff letters of March 10, 1980 (W and C-E) and April 24, 1980

(B&W). These responses will be reviewed during the normal review process for
these applications.
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Applicability

Thic reguirement applies tc all PWR operating plants and applicants for
operating licenses.

Implementation

For operating reactars, the NRC staff wiil review and evaluate cperating piant
‘icensee responses to staff recommendations for improving AFW system reliability
and reqguested informaticn or AFW system fiowrate design basis in time to

support licensee implementaticn ¢f the short-term requirements by July 1, 1981
and long-tere reguirements by January 1982.

Applicants for operating license should refer to Tetters of March 13, 1S80 (w
and (-E) and April 24, 1980 (24W) for implementation schedule.

Type ¢f Review
iy

A preimplementatrion review will be perfcrmea.

Dccumentaticr Reguired

Licensees «nc apclicants wil’ be reguired to submit the informaticn ingicated
abeve.

‘ecnnical Specificaticon Changes Requireg

Changes tc technica’ specifications will be cetermined by specific

-4
*

Heference

NUREG-C660, Item jI.E.1.1

-~
-

Letter from 2. F. Ross, Jr., NRC, to A71 Pending W ana C-f£ License Applicants,
datec Marcn 10, 1980.
Letter from O. F. Rcss, Jr., NRC,

toc A1l Penaing B&W ({icense Applicants, dated
Apri! 24, 1GEQ.
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IT.E.1.2 AUXILIARY FEEDWATER SYSTEM AUTOMATIC INITIATION AND FLOW INDICATION

PART 1: Auxiliary Feedwater System Automatic Initiation

Position

Consistent with satisfying the requirements of General Design Criterion 20 of
Appendix A to 10 CFR Part 50 with respect to the timely initiation of the

auxiliary feedwater system (AFWS), the following requirements shall be implemented
in the short term:

(1) The design shall provide for the automatic initiation of the AFWS.

(2) The automatic initiation signals and circuits shall be designed so that a
single failure will not result in the loss of AFWS function.

(3) Testability of the initiating signals and circuits shall be a feature of
the design.

(4) The initiating signals and circuits shall be powered from the emergency
buses.

(5) Manual capabiiity to initiate the AFWS from the control room shall be
retained and shall be implemented so that a single failure in the manual
circuits will not result in the loss of system function.

(6) The ac motor-driven pumps and valves in the AFWS shall be included in the

automatic actuation (simultaneous and/or sequential) of the loads onto
the emergency busec<.

(7) The automatic initiating signals and circuits shall be designed so that

their failure will not result in the loss of manual capability to initiate
the AFWS from the control room.

In the long term, the automatic initiation signals and circuits shall be
upgraded in accordance with safety-grade requirements.

Changes to Previous Requirements and Guidance

There are no changes to the previous guidance issued in the H. R. Denton
letter to iicensees, dated October 30, 1979.

Clarifica‘ion

The intent of this recommendation is to assure a reliable automatic initiation
system. This objective can be met by providing a system which meets all the
requirements of IEEE Standard 279-1971.
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The staff has dete wined that the following salient paragraphs of IEEE 279-1971
should be addressec .- a msinimue:

IEEE 279-1971, Paragraph

4.1* General Functional Requirements
4.2* Single Failure

43,843 Qualification

4.6 Channe! Independence

4.7 Control and Protection System Interaction
4.9* & 4.10* Capability for Testing

4.11 Channel Bypass

4.12 Operating Bypass

4.13 Indication of Bypass

4.17* Manual Initiation

Applicability

This requiresent applies to all PWR operating reactors and applicants for
operating license.

Implementation

Final design information should be submitted by January 1, 1981. The safety-
grade system will be installed by July 1, 1981.

A1) applicants for operating license should submit documentation 4 months
prior to the expected issuance of the staff safety evaluation report for an

operating license or 4 months prior to the listed implementation date, whichever
is later.

Type of Review

A postimpiementation review will be performed.

Uocumentation key.®res

tach licensee shall provide by January 1, 1981 sufficient documentation to
support a reasonable assurance finding by the NRC that the above requirements
are met. The documentation should include as a minimum

(1) A discussion of the design with respect to the above paragraphs of IEEE
279-1971; and

(2) Supporting information including system design description, logic ciagrams,
electrical schematics, piping and instrument diagrass, test procedures,
and technical specifications.

*These requirements were part of the short-term, control-grade requiresents.
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Technical Specification Changes Required

Changes to technical specifications will be required.

References
NUREG-0578, Recommendation 2.1.7.a
NUREG-0660, Item II1.E.1.2

Letter from H. R. Denton, NRC, to A1l Operating Nuclear Power Plants, dated

October 30, 1979.
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PART 2: Auxiliary Feedwater System Flowrate Indication

Positien

Consistent with satisfying the requirements set fcrth in General ”esvgr
Criterion 13 tc provide the capabi 11ty in the control room to ascertain the
actual performance of the AFWS when it is called to perform its intended
function, the fcllowing reguirements shall be implemented:

1. Safety-grade indication of 2uxitiary feedwater flow to each steam
generatcr snall be previded in the control room.

2. The auxiliary feedwater flow instrument channels snall be powered
from the emergency buses consistent with satisfyi~g the emergency
power Civersity regquirements cf the auxiliary feedwater system set
fortr in Auxiliary Systems 8ranch Technical Pesition 1C-1 ¢f the
Standard Review Plan, Section 1(.8.S.

Changes tc Previous Requirementc and Guidance

The requreme"'s for westi nghouse (w) and Ccmb.st**n ‘ﬂgwneer11g (C- E' plants
wave beer relaxed tc reguire oniy a single-chanrel flow indice*icn, ‘nstead of

edundant channels. This single channel neec not be seismically cualified
nor need it be powered from a Class IE ocower source.

The auxiliary feecwater flow ingication 'equirementc rave been relaxec for
PWRs with U-tube steam generators because fiow indicatien is of seccndary
importance in assuring steam generator cocling capability for steam gererators
of this design.

Clarification

The intent of this recommendation is to assure a reliatle indication of AFWS
rerformance. Tris cbjective can be met Ly providing an overall indication
system that meets the foliowing appropriate design principles:

(1) For Babcock ana wilcox Plants

{a) To satisfy these requirements, BAW plants must provide as a minimum
two auxiliary feedwater flowrate inaicators for each steam generator.

(&) The flow ingi cat1on system should conform toc the following salient
paragraphs of [EEt 279-1971:

[I.t.1.2-4
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IEEE 279-1971, PARAGRAPH

4.1* General Functional Requirements

4 .2* Single Failure

4.38&4.4 Qualification

4.6 Channel Independence

3.7 Control and Protection System Interaction
4.9* & 4.10* Capability for Testing

(2) For Westinghouse and Combustion Engineering Plants

(a) o satisfy these requirements, W and C-E plants must provide as a
minimum one auxiliary feedwater flowrate indicator and one wide-range
steam-generator level indicator for each steam generator or two flow-
rate indicators.

(b) The flow indication system should be:
(1) environmentally qualified
(ii) powered from highly reliable, battery-backed non-Class It power
source
(iii) periodically testable
(iv) part of plant quality assurance program
(v) capable of display on demand

It is important that the displays and controls added to the ccntrol room as a
result of this requirement not increase the potential for operator error. A
human-factor analysis should be performed taking into consideration:

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

(b) integration into emergency procedures,
(c) ‘ntegration into operator training, and
(d) other alarms during emergency and need for prioritization of alarms.

Appiicability

This requirement applies to all PWR operating reactors and applicants for
operating license.

Implementation

Final design information should be submitted by January 1, 1981. The system
will be installed by July 1, 1981. A1l applicants for operating license
should submit documentation 4 months prior to the expected issuance of the
staff safety evaluation report for an operating license or 4 months prior to
the listed implementation date, whichever is later.

*These requirements were part of the short-term, control-grade requirements.
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Type of Review

A postimplementaticn review will be performed.

Oocumentation Required

By January 1, 1981 each licensee shall provide sufficient documentation to
support a reascnable assurance finding by the NRC that the above-specified
requirements have been met. The documentation should include as a minimum:

(1) A discussion of the design with respect to each of the requirements
specified above; and

(2) Supporting information including system design description, logic diagrams,

electrical schematics, piping and instrument diagrams, test procedures,
and technical specifications.

Technical Specification Changes Reguired

Changes to technical specifications will be required.

References
NUREG-0578. Recommendation 2.1.7.b

NUREG-0660, Item II.E.1.2

Letter from K. R. Denton, NRC, to A1} Operating Nuclear Power Plants, gated
Cctober 30, 1979
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I1.E.3.1 EMERGENCY POWER SUPPLY FOR PRESSURIZER HEATERS
Position

Consistent with satisfying the requirements of General Design Criteria 10, 14,
15, 17, and 20 of Appendix A to 10 CFR Part 50 for the event of loss of offsite
power, the following positions shall be implemented:

(1) The pressurizer heater power supply design shall provide the capability
to supply, from either the offsite power source or the emergency power
source (when offsite power is not available), a predeterminec number of
pressurizer heaters and associated controls necessary to establish and
maintain natural circulation at hot standby conditions. The required
heaters and their controls shall be connected to the emergency buses in a
manner that will provide redundant power supply capability.

(2) Procedures and training shall be established to make the operator aware
of when and how the required pressurizer neaters shall be connected to
the emergency buses. If required, the procedures shall identify under
what conditions selected emergency loads can be shed from the emergency

power source to provide sufficient capacity for the connection of the
pressurizer heaters.

(3) The time required to accomplish the connection of the preselected pres-
surizer heater to the emergency buses shall be consistent with the timely
initiation and maintenance of natural circulation conditions.

(4) Pressurizer heater motive and control power interfaces with the emergency
buses shall be accomplished through devices that have been qualified in
accordance with safety-grade requirements.

Cranges to Previous Requirements and Guidance

There are no changes to the previous requirements in October 30, 1979 letter
from H. R. Denton to all licensees.

Clarification

(1) Redundant heater capacity must be provided, and each redundant heater or
group of heaters should have access to only one Class 1E division power
supply.

(2) The number of heaters required to have access to each emergency power

source is that number required to maintain natural circulation in the hot
standby condition.

(3) The power sources need not necessarily have the capacity to provide power

to the heaters concurrently with the loads required for loss-of-coolant
accident.
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(4) Any changeover of the heaters from normal offsite power to emergency
onsite power is to be accomplished manually in the control room.

(5) In establishing procedure to manually load the pressurizer heaters onto
the emergency power sources, careful consideration must be given to:

(a) which ESF loads may be appropriately shed for a given situation;
(b) reset of the safety injection actuation signal to permit the opera-
tion of the heaters; and

(c) instrumentation and criteria for operator use to prevent overloading
a diesel generator.

(6) The Class IE interfaces for main power and control power are to be pro-
tected by safety-grade circuit breakers (see also Regulatory Guide 1.75).

(7) Being non-Class IE loads, the pressurizer heaters must be automatically
shed from the emergency power sources upon the occurrence of a safety
injection actuation signal (see item 5.b. above).

Applicabilitv

This requirement applies to all PWR operating reactors and applicants for
operating license.

Implementation

Implementation is complete for operating reactors.

A1l applicants for operating license should submit documentation 4 months
prior to the expected issuance of the staff safety evaluation report for an

operating license or 4 months prior to the listed implementation date, which-
ever is later.

Type of Review

A review will be performed as part of the licensing review process.

Documentation Required

Each applicant shall provide sufficient documentation to support a reasonable
assurance finding by the NRC that each of the subparts of the position stated
above are met. The documentation should include as a minimum, supporting
‘nformation including system design description, logic diagrams, electrical
schematics, test procedures, and technical specifications.

Technical Specification Changes Required

Changes to technical specifications will be required.
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References
NUREG-0578, Recommendation 2.1.1
NUREG-0660, Item II.E.3.1

NUREG-0694, Part 2

Letter from H. R. Denton, NRC, to All Operating huclear Power Plants, dated
October 30, 1979.
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IT.E.4.1 DEDICATED HYDROGEN PENETRATIONS
Position

Plants using external recomhiners or purge systems for postaccident combustible
gas control of the containment atmosphere should provide ccitainment penetration
systems for external recombiner or purge systoms ti-at are dedicated to that
service only, that meet the redundancy and single-failure requirements of
Gereral Desiyn Criteria 54 and 56 of Appendix A to 10 CFR 50, and that are

sized to satisfy the flow ~equirements of the recorbiner or purge system.

The procedures for the use of combustible gas contro. systems following an
acc.dent that results in a degraded core and release of radioactivity to the
containment must be reviewed and revised, if necessarv

Changes to Previous Reguirements and Ciidance

Changes in the implementation date have been made because of equipment pro-
Curement problem: and to minimize the number n* plant shutdowns necessary must
make to install eauiprment relatea t3 the TMI Action Plan.

Clarification

(1} An accep*able alternative to the dedicated penetration is a combined
design %hat is single-failure proaf for containment isolation purposes
and single-faii.re proof for ope-ation of the recombiner or purge system.

(2) The dedicated penetration or the cembined single-fai ure proof alternative
shall be sized such that tre flow requirements for the use of the recombiner

Or purge system are satisfied. The nsesign shall te based on 10 CFR 50.44
requirements.

(3) Components furnished to satisfy this requirement shall be safety grade.

(4 Licensees that reiy on purge systems as the primary means for controlling
combustipie gases tollowing a loss-of-coolant accident should be aware of
the positions taken in SECY-80-399 “Proposed Interim Amendments to
10 CFR Part 50 Related to Hydrogen Conirel and Certain Degraded Core
Consideratiuns." This proposed rule, publishec in the Federal Register
cn Jctober 2, 1980, would require plants tha: do not now have recombiners
Lo have the capacity to instali external recombiners vy January 1, 1982.

(installed internal recombiners are an 2cceptable aiternative tu the
above. )

(5) Containment atmosphere dilution (CAD) systems are considered to be purge

systems for the purpose of implementing the requirements of this TM] Task
Action item.
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Applicability

This requirement applies to all operating reactors and applicants for operating
license.

Implementation

For operating reactors, design modifications shall be completed by July 1,
1981.

Operatiny license 1pplicants must have design changes completed by July 1,
1981 or orior to issuance of an operating iicense, whichever is later.

Type of Review
For operating reactors review will take place atter implementation.

Documentation Required

The licensees shall inrorm the NRC when the required design modifications have
been com:leted.

Technical Specification Changes Required

Changes to technical specifications will be required for plants that need to
make modifications.

References

NUREG-0578

Letter from H. R. Denton, NRC, to All Operating Reactor Plants, dated
October 30, 1973.
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IT1 £.4.2 CONTAINMENT ISOLATION DEPENDABILITY

Position

{1) Containment isoiaticn system designs shall comply with the reccamendaticns
of Standard Review Plan Section 6.2.4 (i.e., that there be diversity in
the parameters sensed for the initiation of containment isolation).

-~
~N
~r

AT} plant perscnne! shall give careful ccnsideration tc the definition of
essential and ncoessential systems, icdentify each system detersined %o be
essential, identify each system determined to be rcnessential, describe
the basis for selection of each essential system, m~dify their containment
isolation designs accordingly, and report the results of the reevaluation
to the NRC.
(3) ATl noressential systems shall pe automatically isotatec by the contairment
isolation signal.

(4) The design of contrcl systems for automatic containment isclation valves
srall e such that resetting the isclaticn signai will not result in the
automatic reopering of containment isciation valves. Rectening cf contain-
me~t isclation valves sha'l require deliberate operator action.

(8} The containment setpoint pressure that initiates ccntainment isolaticn
for ncnessential penetrations must be reduced tc the minimum compatible
=ith normai cperating conditions.

(8) Containment purge valves that do not satisfy the cperadbility criteria set

forth in Branch Techrica! Position CSB 6-4 cr the Staff Interim Position
of October 23, 1979 must be sealed clcsed as definea in SRP 6.2.4. item
I1.3.¢ during cperaticnal conditions 1, 2, 3, ard 4. Furthermore, these
valves must be verifiec to be closed at least every 31 days. (A copy of
the Staff Interim Positicn i5 enclosed as Attachment 1.)

(7) Containment purge and vent isclation valves must close on a nigh radiaticn

signal.

Changes tc Previous Reguirements and Guicance

Aithcugh there has been nc change in the requirements since NUREG-0660 was
issued, positicns S, 6, and 7 have not been previcusly transmitted tc iicensees.
These three positions were nct part cf the original NUREG-0578 reguirements of
Recommendation 2.1.4; however thney were added %o item II.£.4.1 of NUREG-0660

as 3 result of further staff evaluation of features needed tc improve ccntainment
isolation depencability. The schedule for implementing positions 5, 6, and 7

on operating plants has been changed from NUREG-0660. The design for position S
shall be completed by January 1, 1981 with modifications completed by July 1,
1981. Pcsition 6 shali be implemented by January 1, 1981. Position 7 shall

be implementec by July 1, 1981 or during the following outage of sufficient
duration, but nc later than January 1, 1982.

(o)
[}
(Ye)
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Clarification

(1)

(2)

(3)

(4)

(5)

(6)

(7)

The reference to SRP 6.2.4 in position 1 is only to the diversity require-
ments set forth in that document.

For postaccident situations, each nonessential penetration (except instru-
ment lines) is required to have two isolation barriers in series that

meet the requirements of General Design Criteria 54, 55, 56, and 57, as
clarified by Standard Review Plan, Section 6.2.4. Isolation must be
performed automatically (i.e., no credit can be given for operator action).
Manual valves must be sealed closed, as defined by Standard Review Plan,
Section 6.2.4, to qualify as an isolation barrier. Each automatic

isolation valve in a nonessential penetration must receive the diverse
isolation signals.

Revision 2 to Regulatory Guide 1.141 will contain guidance on the classifi-
cation of essential versus nonessential systems and is due to be issued

by June 1981. Requirements for operating plants to review their list of
essential and nonessential systems will be issued in conjunction with

this guide including an appropriate time schedule for completion.

Administrative provisions to close all isolation valves manually before

resetting the isolation signals is not an acceptable method of meeting
position 4.

Ganged reopening of containment isolation valves is not acceptable.
Reopening of isolation valves must be performed on a valve-by-valve
basis, or on a line-by-line basis, proviced that electrical independence
and other single-failure criteria continue to be satisfied.

The containment pressure history during normal operation should be used
as a basis for arriving at an appropriate minimum pressure setpoint for
initiating containment isolation. The pressure setpoint selected should
be far enough above the maximum observed (or expected) pressure inside
containment during normal operation so that inadvertent containment
isolation does not occur during normal operation from instrument drift or
fluctuations due to the accuracy of the pressure sensor. A margin of

1 psi above the maximum expected containment pressure should be adequate
to account for instrument error. Any proposed values greater than

1 psi will require detailed justification. Applicants for an operating
license and operating plant licensees that have operatea less than one
year should use pressure history data from similar plants that have

operated more than one year, if possible, to arrive at a minimum contain-
ment setpoint pressure.

Sealed-closed purge isolation valves shall be under administrative control
to assure that they cannot be inadvertently opened. Administrative

control includes mechanical devices to seal or lock the valve closed, or

to prevent power from being supplied to the valve operator. Checking the
valve position light in the control room is an adequate method for verifying
every 24 hours that the purge valves are closed.

11.E.4.2-2 3-91



Applicability

This requirement applies to all operating reactors and applicants for operating
license.

Implementation

As part of Category "A" lessons-learned requirements, all operating plants

were required to be in conformance with positions 1 through 4 by January 1,
1980.

Each licensee will provide, and justify, the minimum containment pressure that
will be used to initiate containment isolation as stated in position 5 by
January 1, 1981. By July 1, 1981, all operating plants must be in compliance
with position 5. A1l operating plants must be in compliance with position 6

by January 1, i931. A1l operating plants must be in compliance with position 7
by July 1, 1981.

Applicants for an operating license must be in compliance with positions 1
through 4 before receiving an operating license. Applicants must be in com-
pliance with positions 5 and 7 by July 1, 1981, and position 6 by January 1,

1981 or before they receive their operating license, whichever is later for
each , s tion.

Applicants must provide, and justify, the minimum containment pressure that
will be used for initiating containment isolation as stated in position 5.

Type of Review

A postimplementation review will be performed for operating reac:-rs.

Documentation Required

The type and dates of documentation required are as previously stated.

Technical Specification Changes Required

Changes to technical specifications will be required.

References
NUREG-0578, Recommendation 2.1.4
NUREG-0660, Item II.E.4.2

Standard Review Plan, Section 6.2.4
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IT.€E.4.2, ATTACHMENT 1, OCTOBER 23, 1979* INTZRIM POSITION FOR CONTAINMENT

PURGE AND VENT VALVE OPERATION PENDING RESOLUTION OF ISOLATION
VALVE OPERABILITY

Once the conditions listed below are met, restrictions on use of the containment
purge and vent system isolation valves will be revised based on our review of
your responses to the November 1978 letter on this subject justifying your
proposed operational mode. The November 1978 letters to all licensees identified
certain events related to containment purging of concern to the NRC and requested
commitments to either cease purging or justify purging operations. The revised
restrictions can be established separately for each system.

(1) Whenever the containment integrity is required, emphasis should be placed
on operating the containment in a passive mude as much as possible and on
limiting all purging and venting times to as low as achievable. To
justify venting or purging, there must be an established need to improve
working conditions to perform a safety-related surveillance or safety-
related maintenance procedure. (Examples of improved working conditions
would include deinerting, reducing temperature,** humidity, and airborne

activity sufficiently to permit efficient performance or to significantly
reduce occupational radiation exposures.)

(2) Maintain the containment purge and vent isolation valves closed whenever

the reactor is not in the cold shutdown or refueling mode until such time
s can show that:

(a, A1l isolation valves greater than 3-in. nominal diameter used for
cortainment purge and venting operations are operable under the most
severe design-basis-accident (DBA) flow-condition loading and can
clcse within the time limit stated in the technical specifications,
design criteria, or operating procedures. The operability of butterfly
valves may, on an interim basis, be demonstrated by limiting the
valve to be no more than 30° to 50° open (90° being full open). The
maximum opening shall be determined in consultation with the valve
supplier. The vaive opening must be such that the critical valve
parts will not be damaged by DBA-LOCA (loss-of-coolant accident)

loads and that the valve will tend to close when the fluid dynamic
forces are introduced, and

(b) Modifications, as necessary, have been made to segregate the contain-
ment ventilation isolation signals to ensure that, as a minimum. at
least one of the automatic safety injection actuation signals is
uninhibited and operable to initiate valve closure when any other
isolation signal may be blocked, reset, or overridden.

*Previously referred to as DOE Interim Position.
**0nly when temperature and humidity controls are not in the present design.
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II.F.1 ADDITIONAL ACCIDENT-MONITORING INSTRUMENTATION

Introduction

Item I1.F.1 of NUREG-0660 contains the following subparts:

(1) Noble gas effluent radiological monitor;

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

(3) Containment high-range radiation monitor;

(4) Containment pressure monitor;

(5) Containment water level monitor; and

(6) Containment hydrogen concentration monitor.

NUREG-0578 provided the pasic requirements associated with items (1) through

(3) above. Letters issued to all operating nuclear power plants dated

September 13, 1979 and October 30, 1979 provided clarification of staff require-

ments associated with items (1) through (6) above. Attachments 1 through 6

present the NRC position on these matters.

It is important that the displays and controls added to the control room as a

result of this requirement not increase the potential for operator error. A

human-factor analysis should be performed taking into consideration:

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

(b) integration into emergency procedures,
(c) integration into operator training, and

(d) other alarms during emergency and need for prioritization of alarms.

References
NUREG-0660, item II.F.1

Letter from D. G. Eisenhut, NRC, to A1l Operating Nuclear Power Plants, dated
September 13, 1979.

Letter from H. R. Denton, NRC, to All Operating Nuclear Power Plants, dated
October 30, 1979.
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IT.F.1, ATTACHMENT 1, NOBLE GAS EFFLUENT MONITOR

Position

Noble gas effluent monitors shall be installed with an extended range designed
to function during accident conditions as well as during normal operating

conditions. Multiple monitors are considered necessary to cover the ranges of
interest.

(1) Noble gas effluent monitors with an upper range capacity of 10° uCi/cc

(Xe-133) 1re considered to be practical and should be installed in all
operating plants.

(2) Noble gas effluent monitoring shall be provided for the total range of
concentration extending from normal condition (as low as reasonably
acihievable (ALARA)) concentrations to a maximum of 105 puCi/cc (Xe-133).
Multiple monitors are considered to be necessary to cover the ranges of

interest. The range capacity of individual monitors should overlap by a
factor of ten.

Changes to Previous Requirements and Guidance

This requirement was originally issued by letter: to all operating power
plants dated September 13 and October 30, 1979. Significant chdanges in require-
ments or guidance are:

(1) Deletion of specific range overlap requirement.

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

(3) Implementation date changed from January 1, 1981 to January 1, 1982.

(4) Specifies that inline sensors are acceptable for concentrations between
102 uCi/cc to 107 uCi/cc of nchle gases.

Clarification

(1) Licensees shall provide continuous monitoring of high-level, postaccidant
releases of radioactive noble gases from the plant. Gaseous effluent
monitors shall meet the requirements specified in the enclosed Table I1.F.1-1.

Typical plant effluent pathways to be monitored ar> also given in the
table.

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

(3) Offline monitors are not required for the PWR secondary side main steam
safety valve and dump valve discharge lines. For this application,
externally mounted monitors viewing the main steam line upstream of the
valves are acceptable with procedures to correct for the low energy

gammas the external monitors would not detect. Isotopic identification
is not required.
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(4) Instrumentaticn ranges shali cverlap to cover the entire range cf effluents
from normal (ALARA) through accident conditions.

The design description shall include the following information.
(a) CSystem description, incliuding:
(i) instrumentation to be used, including range or sensitivity,

energy dependence or response, calibration frequency and technigue,
anc vendor's mocdel! number, if applicable;

(11) monitoring locations (or points of sampling), including descrip-
tion of methcds used to assure representative measurements and
background ccorrecticn;

(111) ocaticn of instrument readout(s) and method of recording,
including description c¢ the methca or procecure for transmitting
or disseminating the information or data:

(iv) assurance of the carability to obtain readings at least every
IS minutes during and following an accident; and,

(v) the source of power tc be used.

{(b) Descricticn of procedures or calculational methcds to be used for
converting ‘nstrument readings to release rates per unit time, based
o exhaust a‘r flow and considering radionuclide spectrum distribution
as a function of time after shutcown.

Applicabiiity

This requirement applies to all operating reactors and applicants for operating
license.

Implementaticn

Implementaticn must be completed bty January 1, 1982.

Type of Review

A postimplementation review will be perfcormed.

Occumentation Required

Licensees and 'icensing applicants should have available for review the tinal
design cescription cf the as-built system. including piping and instrument
afagrams together witnh either (1) a description of procedures for system
cperation and calibration, or (2) copies of procedures for system operation

and calibration. Operating Reactors--By January 1, 1981 operating reactors
should have available for review the final design details of the implementation
of the above position and clarifications. If deviations to the above pcsition

or clarificaticn are necessary, provide detailed explanation and justification
for the deviations by January 1, 1981.

(9]
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License applicants will submit the above details in accordance with the proposed
review schedule, but in no case less than 4 months prior to the issuance of an
operating license.

Technical Specification Changes Required

Changes to technical specifications will be required.

References
NUREG-0578, Recommendation 2.1.8.b
American National Svandard ANSI N13.1-1969, February 1969

Letter from D. G. Eisenhut, NRC, to all Operating Nuclear Power Plants, dated
September 13, 1979.

Letter from H. R. Denton, NRC, to A1l Operating Nuclear Power Plants, dated
October 30, 1979.
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TABLE II.F.1-1

HIGH-RANGE NOBLE GAS EFFLUENT MONITORS

REQUIREMENT - Capability to detect and measure concentritions of noble
gas fission products in plant gaseous effluents during and
following an accident. A1l potential accident release
paths shall be monitored.

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

DESIGN BASIS MAXIMUM RANGE

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

10% uCi/cc - Undiluted containment exhaust gases (e.g., PWR
reactor building purge, PWR drywell purge through
the standby gas treatment system).

- Undiluted PWR condenser air removal system exhaust.

104 pCi/cc - Diluted containment exhaust gases (e.g., > 10:1
dilution, as with auxiliary building exhaust air).

BWR reactor building (secondary containment) exhaust air.
- PWR secondary containment exhaust air.

103 uCi/cc = Buildings with systems containing primary coolant

or primary coolant offgases (e.g., PWR auxiliary

buildings, BWR turbine buildings).

- PWR steam safety valve discharge, atmospheric steam dump
valve discharge.

102 uCi/cc - Other release points (e.g., radwaste buildings,
fuel handling/storage buildings).
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REDUNDANCY
SPECIFI-
CATIONS

POWER SUPPLY

CALIBRATION

DISPLAY

QUALIFICATION

DESIGN
CONSIDERATIONS

TABLE II.F.1-1

(CONTINUED)

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

(None) Sampling design criteria per ANSI N13.1.

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

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

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

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

0ffline monitoring is acceptable for all ranges of noble
gas concentrations.

Inline (induct) sensors are acceptable for 102 uCi/cc to
105 uCi/cc noble gases. For less than 102 uCi/cc, offline
monitoring is recommended.

Upsteam filtration (prefiltering to remove radioactive
iodines and particulates) is not required; however, design
should consicer all alternatives with respect to capability
to monitor effluents following an accident.

For external mounted monitors (e.g., PWR main steam line),

the thickness of the pipe s<hould be taken into account in
accounting for low-energy namma radiation.
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IT.F.1, ATTACHMENT 2 SAMPLING AND ANALYSIS OF PLANT EFFLUENTS

Position

Because iodine gaseous effluent monitors for the accident condition are not
considered to be practical at this time, capability for effluent monitoring of
radioiodines for the accident condition shall be provided with sampling conducted
by adsorption on charcoal or other media, followed by onsite laboratory analysis.

Changes to Previous Requirements and Guidance

This requirement was originally issued by letters to all operating power
plants dated September 13, 1979 and October 30, 1979. This requirement was

inadvertently omitted from NUREG-0660. Significant changes in requirements or
guidance are:

(1) Changes implementation date to January 1, 1982.

(2) Specifies a shielding basis design envelope for design of samplers and
sample transport devices.

(3) Specifies provisions for isokinetic sampling.
(4) Specifies representative sampling per criteria of ANSI N131-1969.

(5) Allows use of gamma radiation measurement and shielding/distance factors
in lieu of analysis of highly radioactive samples.

Clarification

(1) Licensees shall provide continuous sampling of plant gaseous effluent for
postaccident releases of radioactive iodines and particulates to meet the
requirements of the enclosed Table II.F.1-2. Licensees shall also provide
onsite laboratory capabilities to analyze or measure these samples. This
requirement should not be construed to prohibit design and development of
radioiodine and particulate monitors to provide online sampling and
analysis for the accident condition. If gross gamma radiation measurement

techiques are used, then provisions shall be made to minimize noble gas
interference.

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

(3) The design of the systems for the sampling of particulates and iodines
should provide for sample nozzle entry velocities which are approximately
isokinetic (same velocity) with expected induct or instack air velocities.
For accident conditions, sampling may be complicated by a reduction in
stack or vent effluent velocities to below design levels, making it
necessary to substantially reduce sampler intake flow rates to achieve
the isokinetic condition. Reductions in air flow may well be beyond the
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capability of available sampler flow controllers to maintain isokinetic
conditions; therefore, the staff will accept flow control devices which
have the capability of maintaining isokinetic conditions with variations
in stack or duct design flow velocity of + 20%. Further departure from
the isokinetic condition need not be considered in design. Corrections

for non-isokinetic sampling ccnditions, as provided in Appendix C of ANSI
13.1-1969 may be considered on an ad hoc basis.

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

Applicability

This requirement applies to all operating reactors ar? applicants for operating
license.

Implementation

This requirement will be implemented by January 1, 1982.

Type of Review

A postimplementation review will be performed.

Documentation Required

By January 1, 1981 operating reactors should have available for review the
final design details of the implementation of the above position and clarifica-
tions. If deviations to the above position or clarification are necessary,

provide detailed explanation and justification for the deviations by January 1,
1981.

License applicants will submit the above details in accordance with the proposed

review schedule, but in no case less than 4 months prior to the issuance of an
operating license.

Technical Specification Changes Required

Changes to technical specifications will be required.

References
NUREG-0578, Recommendation 2.1.8.b
American National Standard ANSI N13.1-1969, February 1969

Letter from D. R. Eisenhut, NRC, to A1l Operating Nuclear Power Plants, dated
September 13, 1979.

Letter from H. R. Denton, NRC, to A1l Operating Nuclear Power Plants, dated
October 30, 1979.
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TABLE II.F.1-2

SAMPLING AND ANALYSIS OR MEASUREMENT OF HIGH-RANGE RADIGIODINE AND
PARTICULATE EFFLUENTS IN GASEOUS EFFLUENT STREAMS

EQUIPMENT - Capabiiity to collect and analyze or measure representative
samples of radicactive iodines and particulates in plant
gaseous effluents during ana following an accident. The
Capability to sample and analyze for radiciodine and
particuiate effluents is nct required for PWR seccndary
main steam safety valve and dump valve discharge lines.

PURPOSE - To determine quantitative release of radioiodines and
particulates for dose calculation and assessment.

DESIGN BASIS - 102 uCi/cc of Gaseous radioiodine and particulates, deposited

SHIELDING or. sampling media; 30 minutes sampling time, average gasma

ENVELOPE energy (E) of 0.5 Mey.

SAMPLING MEDIA

Iodine > 30% effective adsorpticn for all forms of gaseous iocdine.

Particulates > 30% effective retention for 0.3 micron (u) diameter particles.

SAMPLING CONSIDERATIONS

- Representative sampling per ANSI N13.1-1969.

Entrained mcisture in effluent stream should not degrade adsorber.
Continuous collection required whenever exhaust flow occurs.

Provisicns for limiting occupational dcse to personnel incorporated in

sampling systems, in sample handling and transport, and in analysis of
sampies.

ANALYSIS

Design of analytical facilities ang preparation of analytical procedures
shall consider the design basis sample.

- Highly radioactive samples may not be compatible with generally accepted
analytical procedures; in such Cases, measurement of emissive gamma

radiations and the use of shielding and distance factors should be con-
sidered in design.
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II.F.1, ATTACHMENT 3, CONTAINMENT HIGH-RANGE RADIATION MONITOR

Position

In containment radiation-level monitors with a maximum range of 108 rad/hr
shall be installed. A minimum of two such monitors that are physically separated

shall be provided. Monitors shall be developed and qualified to function in
an accident environment.

Changes to Previous Requirements and Guidance

This requirement was originally issued by letters to all operating power
plants dated September 13 and October 30, 1979 and was incorporated into
NUREG-0660. Significant changes in requirements or guidance are:

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

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

(3) Requires monitors in both primary containment (drywell) and secondary
containment for BWR Mark III, because under certain accident conditions
the drywell and secondary containment are interconnected through the

suppression pool resulting in high radiation in both containments following
an accilent;

(4) Specifies accuracy and energy response in order to ensure accurate measure-
ments independent of the energy spectrum of an accident (this specification

was referenced in the letter of October 30; 1979 in referencing Regulatory
Guide 1.97, Rev. 2);

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

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

(7) Deletes the requirement for NRR (Office of Nuclear Reactor Regulation)
preimplementation review if the monitors meet the listed specifications

because the monitor specifications ensure that adequate monitors will be
installed;

(8) Moves the implementation date to January 1, 1982 because of the potential

unava11ab111ty of appropriate equipment and because the qualification of
monitors is incomplete;

(9) Requires documentation by July 1, 1981, of alternative proposals for
monitors that do not meet the reguirements of Table II.F.1-3.
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Clarification

(1)

(2)

(3)

(4)

(5)

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

The specification of 10® rad/hr in the above position was based on a
calculation of postaccident containment radiation levels that included

both particulate (beta) and photon (gamma) radiation. A radiation detector
that responds to both beta and gamma radiatior. cannot be qualified to
Post-LOCA (loss-of-coolant accident) containment environments but gamma-
sensitive instruments can be so qualified. 1In order to follow the course
of an accident, a containment monitor that measures only gamma radiation

is adequate. The requirement was revised in the October 30, 1979 letter

to provide for a photon-only measurement with an upper range of 107 R/hr.

The monitors shall be located in containment(s) in a manner as to provide

a reasonable assessment of area radiation conditions inside containment.

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

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

The monitors are required to respond to gamma photons with energies as
low as 60 keV and to provide an essentially flat response for gamma
energies between 100 keV and 3 MeV, as specified in Table I1.F.1-3.
Monitors that use thick shielding to increase the upper range will under-
estimate postaccident radation levels in containment by several orders of

magnitude because of their insensitivity to low energy gammas and are not
acceptable.

Applicability

This requirement applies to all operating reactors and all applicants for
operating licenses.

Implementation Date

Implementation for operating reactors must be completed by January 1, 1982.

License applicants will submit the required documentation in accordance with
the appropriate review schedule, but in no case less than 4 months prior to

the issuance of the staff evaluation report for an operating license.
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