
. _ _ . _ _

|

_ gzpo:t-
,

.,; v a

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION fl M D. ,9

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD';g !G !?
-

k.~I ;'
In the Matter of )

)
f1ETROPOLITAN EDIS0N COMPANY, ) Docket No. 50-289

ET AL. ) (Restart)
)

(Three Mile Island Nuclear )
Station, Unit 1) )

NRC STAFF'S RESPONSFS TO UCS
INTERROGATORIES OF SEPTEMBER 25, 1980 TO NRC STAFF

attached are the NRC Staff's (Staff) responses to UCS Interrogatories

of Septemoer 25, 1980 to the NRC Staff and the affidavit of those persons who

prepared the responses.

Respectfully submitted,

' '

cQusuLb
James R.iTourtellotte
Counsel for NRC Staff

,

Dated at Bethesda, Maryland
this 14th day of November 1980

THIS DOCUMENT CONTAINS

P0OR QUALITY PAGES

Qs.-

261Pvoyyyoo -



. .

UCS Interrogatory #1

Item 2.1.1 of NUREG-0578 has been " clarified" in the September 5,1980 version
of Item II.E.3.1 of NUREG-0660 with a new requirement that redundant heater
capacity must be provided,

a. What is the basis for this new requirement?

b. Does the Staff now take the position that functioning of the pressurizer
heaters from the onsite power supply is important to safety?

If the answer to b. is no,. explain why redundancy is required for com-c.
ponents that are unimportant to safety and specify the Commission's
regulation (s) that require (s) redundancy of non-safety related components.

d. If the answer to b. is now, give examples of other instances where redun-
dancy was required for components, classified as non-safety related and
explain the basis for or purpose of each such requirement.

NRC Response to Interrogatory #1 (RGF)

Intervenor is correct in that the September 5,1980 staff letter docs not identify

the requirement to provide redundant pressurizer heater capacity as a new require-

ment. However, this letter was a draft and was incorrect in so stating. The

current version of the Action Plan Clarification dated October 31, 1980, NUREG-0737,

contains a correct statement c' position as discussed below.

The original requirement with respect to this aspect of the subject is found in

NUREG-0578 Appendix A page A-4 paragraph 3.1.1 which states in part:

...The required heaters and their controls shall be connected to the emer-"

gency buses in a manner that will provide redundant power supply capability."

This requirement was clarified in the October 30, 1979 staff letter providing clari-

fication on all of the Lessons Learned requirements (NUREG-0578). Specifically,

Section 2.1.1 Clarification #1 which states:

"In order not to compromise independence between the sources of emergency

power and still provide redundant capability to provide emergency power to

the pressurizer heaters, each redundant heater or group of heaters should have

access to only one Class lE division power supply."

, . . -
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As can be seen from comparing the October 30, 1979 with the October 31, 1980

version of the Clarification, the stated basis for requiring redundant heater

capacity is not repeated in the October 31 version. The second half of each

clarification remains identical. It is clear that both versions contain the

same requirements.

It is therefore concluded that it is not necessary to further address the inter-

rogatory and its various subparts based upon the demonstration above that the

basis of the interrogatory was an acknowledged editorial error in a & aft

document.

UCS Interrogatory #2

Item ?.l.2 of NUREG-0578 has been " clarified" in the September 5,1980 version
of Item II.D.1 of NUREG-0660 with a new requirement for testing of the PORV
block valve.

a. What is the basis for this new requirement?

b. Does the Staff take the position that isolation of a stuck open or
leaking PORV is a function that is important to safety? Explain the
reasons for your answer.

c. If the answer to b. is yes, explain why redundant block or isolation
valves, classified a safety grade and automatically closed, are not
required.

d. If the answer to b. is no, explain why testing of the PORV block valve
is required and specify the Coanission's regulation (s) that require (s)
such testing of non-safety grade components.

NRC Response to Interrogatory #2 (EGH)

a. Block valves must be qualified 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.

I
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b. Isolation of a stuck open relief valve is not pquired to ensure safe

plant shutdown. However, isolation capability under all fluid conditions

that could be experienced under operating and accident conditions will
1

result in a reduction in the number of challenges to the emergency core

cooling system. Repeated anti unnecessary challenges to these systems is ;

undesirable.

c. Not applicable.

d. Testing of the PORV block valves is required for the reasons stated above

and to ensure that the reactor coolant pressure boundary will have an

extremely low probability of abnormal leakage as required by General

Design Criteria 14.

UCS Interrocatory #3

Item 2.1.3.a of NUREG-0578 has been " clarified" in the September 5,1980 version
of Item II.C.3 of NUREG-0660 by noting that the relief and safety valve position
indication should be seismically and environmentally qualified. In contrast,

the TMI-l Restart Evaluation Report (NUREG-0680) notes that, if the seismic and
environmental qualification requirements will not be met by January 1,1980 (sic),
a proposed qualification schedule should be provided. (Page C8-12).

Explain the reasons for the difference between tne " clarification" ina.
the September 5.1980 letter and the TMI-1 Restart Evaluation.

b. If the response to a. includes a reference to backup methods for
indirectly determining relief or safety valve position, describe the
extent to which that backup equipment meets safety grade requirements,
including seismic and environmental qualification requirements. (Please
state explicitly whether the response applies to the position indication
for the relief valve, safety valve, or ooth.)

NRC Response to Interrogatory #3 (RGF)

There appears to be some confusion on the part of the Intervenor regarding this

subject. The quote of NUREG-0680 in the interrogatory is in actuality a direct

quote taken fmm the October 30, 1979 clarification letter which followed NUREG-

0578. The September 5,1980 letter simply moved the January 1,1980 due date for

operating reactors from the CLARIFICATION section to the APPLICABILITY section.

-
-



. .

'

-4-

Part b. of the Interrogatory is already addressed in the TMI-l Restart
~

Evaluation Report (NUREG-0680).

UCS Interrogatory #4

The part of Item 2.1.3.b of NUREG-0578 which addresses new instrumentation
for indication of inadequate core cooling has been " clarified" in the
September 5,1980 version of Item II.F.2 of NUREG-0660 with a new require-
ment. The new clarification Item No. 7 states that all instrumentation in
the final inadequate core cooling monitoring system must be evaluated for
conformance to Regulatory Guide 1.97, Revision 2. In addition, Clarification
Item No. 6 has been changed.

a. Explain the reasons for the difference between Clarification Item
No. 6 on page C8-20 of the TMI-l Restart Evaluation and that in
the September 5,1980 version of Item II.F.2 of NUREG-0660.

b. Does the Staff propose to apply Clarification Item No. 7 of the
September 5,1980 version of Item II.F.2 of NUREG-0660 to TMI-1 ?
If not, why not?

c. Provide a copy of Regulatory Guide 1.97, Revision 2 (or the most recent
draft of it), a copy of all documents exchanged with the nuclear
industry at the September 25-26, 1980 meeting held in Colorado to
discuss Revision 2, and a copy of the Staff's minutes and/or summary
of that meeting.

NRC Response to Interrogatory #4 (LEP)

The UCS Interrogatory #4 is based on the preliminary MP.C " Clarification Letter"

of September 5,1980. This has since been modified by our letter to licensees

and applicants from D. G. Eisenhut dated October 31, 1980, NUREG-0737. Our

response is directed to the October 31 clarification letter, Item II.F.2 and

II.F.2, Attachment 1, and Appendix A, copies of which are available in al1 NRC

Public Document Rooms.

Changes to the previous requirements and guidance as stated in Item 2.1.3.b of

NUREG-0578 and the clarification letter of October 30, 1979 are discussed in

the October 31, 1980 clarification letter. Pertinent portions of Regulatory

Guide 1.97 have been extracted and included as Appendix A to the clarification

letter in order to avoid reference to a doctanent which is et yet issued in

- - |
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final form. In addition to the change to Item 6 and the new clarification Item

7, new clarification Items 8, 9 and 10 and Attachment 1, which details the

design criteria for PWR in-core thermocouples, have been added. An elaboration

on the reason for these changes in response to the UCS interrogatory follows.

Item 6 - This item was expanded to make clear that the requirement fora.

full range indication was not intended to exclude the use of diverse

measurement methods for different portions of the range. There is no

change in principle from the original Clarification Item No. 6 on page

C8-20 of the TMI Restart Evaluation.

Item 7 - Item 7 on page C8-17 of NUREG-0680 (TMI-l Restart) indicated that

the instrumentation (Saturation Meter) qualifications must meet the require-

ments of Regulatory Guide 1.97 in the long term. Item 7 was added to

II.F.2 to make clear that Regulatory Guide 1.97 (in the form of Appendix A)

is applicable to all instrumentation in the final inadequate core cooling

(ICC) system.

Item 8 - Specific requirements were developed for liquid level displays and

associated hardware at locations available for maintenance. The purpose

of this requirement was to make feasible the use of computer associated

displays in a manner that would maintain liquid level indication reliability

while facilitating the procurement and installation of such systems to meet

the required implementation schedule.

Item 9 - Specific design requirements were developed for PWR in-core

thermocouples and were included as Attachment 1 to the final

clarification letter.

Item 10 - Human-factors design considerations for ICC displays and

alarms were added to the clarification.
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'b . The staff. is requiring that the total ICC instrumentation system be

evaluated for conformance to the October 31, 1980 letter in a licensee
.

submittal which is due on January 1,1981. The staff will review that

submittal to determine the acceptability of proposed implementatico

dates consistent with the schedular requirements of the clarification

letter, including the " Applicability" section of Appendix A.

A copy of the current draft version of Regulatory Guide 1.97, and ac.

sumary (minutes) of the September 25-26, 1980 meeting in Colorado are

enclosed.

UCS Interrogatory #5

Item 2.1.4 of NUREG-0578 has been " clarified" in the September 5,1980 version
of Item II.E.4.2 of NUREG-0660 with two new requirements (Positions 5 and 6)
and substantive changes to the clarification items.

a. What are tne bases for the new requirements set forth in Positions 5
and 6 of the September 5,1980 version of Item II.E.4.2 of NUREG-0660?

b. Discuss the reasons for the changes in the September 5,1980 Clarifi-
cation Items compared to those set forth on page C8-22 of the TMI-l
Restart Evaluation.

Provide a copy of Regulatory Guide 1.141, Revision 1 or, if it has notc.
been issued, the most recent draft made available to the nuclear
industry.

d. Provide a copy of the additional guidance on the classification of
essential vs. non-essential systems mentioned in the new Clarification
Item No. 4.

NRC Response to Interrogatory #5 (MBF)

a. Positions 5, 6 and 7 of Item II.E.4.2 in the September 5,1980 letter and

in NUREG-0737 are not new requirements since they were included in the

NUREG-0660 requirements. Those positions were added to the NUREG-0578 require-

ments (Positions 1 through 4 of II.E.4.2 in NUREG-0737) to provide additional

assurance that the containment isolation system would function properly.

The purpose of Position 5 is to increase the likelihood of isolating con-

.-
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tainment in even small pressure rises inside containment. Position 6

was added because recent operating experience has indicated that normally

closed valves could be inadvertently left open. Implementation of this

position would make more remote any inadvertent opening of these valves.

Position 7, with which TMI-l already complies, will provide additional

assurance that contaminated air will not escape through the purge lines.

b. The items on page C8-22 of the TMI . Restart Evaluation (NUREG-0680) are

the short-term recommendations of NUREG-0578 (and are included in NUREG-

0737 as positions 1 through 4 of Item II.E.4.2). The additional items in

NUREG-0737 (Positions 5, 6 and 7) are not considered to ce as important to

safety as the short-term recommendations but they do provide an extra mar-

gin of safety that the staff feels is necessary for the long-term operation

of nuclear power plants.

c. Regulatory Guide 1.141, Revision 1 was referenced in the September 5,1980

letter as providing guidance on future isolation signal diversity require-

ments. NUREG-0737, which supercedes the September 5,1980 letter as the

implementation document on the TMI Action Plan, does not reference this

guide because it was determined that the subject of the guide was outside

the scope of the TMI Action Plan. Nevertheless, a copy of the latest ver-

sion of this regulatory guide is attached for your use.

d. The discussion on additional guidance on the classification of essential

vs., non-essential systems (Clarification 3 to Item II.E.4.2) in the Septem-

ber 5,1980 letter has been modified in the final version of the TMI Action

Plan (NUREG-0737). In NUREG-0737, we state in clarification 3 to II.E.4.2,

that Regulatory Guide 1.141, Revision 2 will contain this guidance. This

guide will be fonnulated next year.

.
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UCS Interrogatory #6a
>

Items 2.1.7.a and 2.1.7.b of NUREG-0578 have been " clarified" in the
September 5,1980 version of Item II.E.1.2 of NUREG-0660 by specifying
those requirements of IEEE Standard 279-1971 which must be met to comply
with the position that automatic initiation of AFW and AFW flow indication
must meet safety grade requirements.

a. For each requirement of Section 4 of IEEE Standard 279-1971 which is
not listed in the Clarification section of the September 5,1980
version of Item II.E.1.2 of NUREG-0660, explain the basis for not
listing the requirement. (Please answer separately for the auto-
matic initiation function and che flow indication or state that
the answer applies to both.)

NRC Response to Interrogatory #6a (DFT)

The October 31, 1980 version of the Post TMI-requirements for Item II.E.1.2

of NUREG-0660; Part 1 (Auxiliary Feedwater System Automatic Initiation)

states that the intent of the recomendation is to assure a reliable
,

automatic initiation system for the auxiliary feedwater system. It is the

staff's belief that this objective can be achieved by providing a system

which meets all the requirements of IEEE Standard 279-1971. The

paragraphs that are highlighted in the clarification are, as stated, the

ones which are to be addressed , as a ininimum, in the su'bmittal of information
~ ~

required for staff review.

In addition, the staff believes that conformance to these highlighted

paragraphs provides a basis to reach a reasonable assurance finding that

the system is acceptable.

The paragraphs that were not highlighted are believed to be either:

, - _ . - . _ . -



- _ - _ _ _ _ _-

. .

9

1. Covered sufficiently by other highlighted paragraphs. In this category

is paragraph 4.5 which is believed to be covered by paragraphs 4.3 and 4.4;

and paragraph 4.8 which is believed to be covered by paragraph 4.1; or

2. Not of specific significance or not applicable to the AFW initiation

systdm. In this category are paragraphs 4.14, 4.18, 4.19, 4.20, 4.21,

and 4.22 which are not believed to be of ::pecific significance to the AFW

initiation system. Paragraph 4.15 is not believed to be applicable to the
'

AFW system because there are no multiple setpoints. Paragraph 4.16 is not

believed to be applicable to the AFW system because the system for the

most part is manually controlled and once the system is actuated, operator

j normally takes control of the system.
|

'

The October 31, 1980 version of the Post TMI requirements for Item II.E.1.2

of NUREG-0660; Part 2 (Auxiliary Feedwater System Flowrate Indication) states

that the intent of the recommendation was to assure a reliable indication of

auxiliary feedwater system performance. In order to meet this objective, the

clarification cites specific design principles which should be met by the flow

indication system and the same is addressed in the submittal of information

required for staff review. Included, for some specific cases, are certain
i

requirements from IEEE 279-1971. The staff believes that conformance with the

listed design principles can help achieve the stated objective. Also, these

design principles have typically been applied to post-accident monitoring

instruments (R.G. 1.97). All requirements ofIEEE Standard 279 are not listed

for the Flow Indication System because this system does not perform an automatic

protection function and is, therefore, not strictly considered part of the

protection system as defined .in IEEE 279-1971.
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UCS Interrogatory #6b

Is it the Staff's position that AFW flow indication is part of the protection
system as defined in IEEE Standard 279-1971? If so, please explain fully the
bases for that position. If not, explain the reasons for applying protection
system requirements to equipment that is not part of the protection system.

| NRC Response to Interrogatory #6b (DFT)

As stated in response to Interrogatory #6a, the staff does not consider the

AFW flow indication system to be part of the protection system. The staff believes ,

|
that conformance to the cited design principles, which have typically been applied '

to post-accident monitoring instruments, will help achieve a reliable indication

system.

i

|
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A. INTRODUCTION
I This standard contains requirements indicated by the

verb "shall" and recommendations indicated by the verb
General Design Criteria 54,55,56, and 57 of Appendix "should." He recommendations as we!! as the require-

A," General Design Criteria for Nuclear Power Plants," to ments of the standard were evaluated with respect to,

i 10 CFR Part 50, " Domestic Licensing of Production and importance to safety. All recommendations are considered
; Utilization Fac!!ities," require that piping systems penetra- to be of sufficient importance to safety to be endorsed

ting primary reactor containment be provided with isolation along with the requirements given in the standard.
capabilities that renect the importance to safety ofisolating

>

these piping systems. This guide describes a method accept. This revised guide includes improved regulatory guidance-

able to the NRC staff for complying with the Commission's as a result of NRC staff review of the lessons! earned from
1

I requirements with respect to containment isolation of fluid the nree Mile Island Nuclear Station Unit 2 accident. In* ~

systems. De Advisory Committee on Reactor Safeguards particular, the review revealed that an isolation signal
has ,been consulted concerning this guide and has concurred derived from containment pressure was not sufficient to
in the regulatory position.

ensure containment isolation when necessary. Radiation
3 level within containment is the primary concern in protec-

8. DISCUSSION tion of the public health and safety and should be moni-4

tored. In addition, this may be the only parameter capable
| Working Group ANS-56.2 of the American Nuclear of initiating containment isolation during certain situations
: Society Standards Committee ANS-50, Nuclear Power Plant (e.g., refueling operations). An isolation signal derived
| Systems Engineering, has prepared a standard that specifies from actuation of an engineered safety-feature system or
| the minimum design requirements for containment isolation subsystem is a reliable backup to ensure containment

of Guid systems that penetrate the pdmary containment isolation under those conditions that warrant,an engineered--

boundary of light-water cooled reactors. His standard was safety. feature actuation. These three parameters (contain-
; approved by the American National Standards Institute ment pressure, radiation level, and engineered. safety-feature
; (ANSI) Committee NI8, Design Criteria for Nuclear Power actuation) provide diversity for containment isolation so as

Plants, and designated ANSI N2711976, " Containment to prevent the release of radioactivity beyond the accepted
Isolation Provisions for Fluid Systems."8

limits under abnormal occurrences or credible accident
i

conditions.
The provisions of ANSI N2711976 include minimum

j design, testing, and maintenance requirements for the The manner in which the NRC staff willimplement this
1 isolation of fluid systems that penetrate the primary regulatory guide is discussed in Section D. Implementation.
| containment of light. water-cooled reactors. Requirements In an effort to provide concise implementation guidance,

for the design and testing of power supplies, qualifying of Section D has been written in two parts. The first part
4

I Class 1E equipment,and the design and testing of protection addresses the implementation of regulatory positions 3,4,
! ' systems are outside the scope of this standard. Dese areas and 5, which relate to the recommendations presented in'

are not completely covered by the references given in NUREG-0578,"TMI 2 Lessons Learned Task Force Status~

ANSI N271 1976.
. Report and Short-Term Recommendations.".2 The imple

... . . . . . . . . ~ . . . _ . .-~ ~ * * " '**
2NUREG-os78, "TMI.2 tessone !.martted Tas[ Torce Statuse

Lines lodicate substanths changes from previous issue. Report and Short. Term Recommendations," published la Jult-

' Copies may be obtained from the American Nuctene Society. 3979 is available from the (J.S. Nuclear Re u
-

WashInston, D.C. 2oss$ oc the National Yec! story Commission.
'

hedcal Information1 $$$ North Kensington Avenue, La Granse Park, Elinoes 6oS25. Service. Springfield. Virginia 22161.

USNRC REGut ATORY culOE5 Comments should be sent to the Secretary of the Commission,4

U.S. Nucasar Regulatory Comenission, wasningtort. O.C. 20555,f!egutatory Culces are issued to cescribe and make available to the Attention: Docketang and Service Branca.s u bisc methoes acceptacte to the NRC staff of im plemen ting
soectfac parts of the Commission's regulations, to defineate tock The guides are issued in the foGowhig ten broad divisionesneouvs usee oy the staff In evaluating specific propsems or posene.

! lateo accidents, or to provice guidance to aposicants. Regulatory t. Power ReeClore 4. ProductsCuices are not substitutes for regulations. and comotiance w6th 2. Research and Test Reactorg 7. Transoortation
;

them 's not recuires. Vethods and sosutions dif ferent from those set 3. Fuets and sw'atertals Faceleties a. Occupat6onas Health
,

out in the guices will be acceptante if they provide a bases for the 4. Cnpronmental and 9 ting 1. Antitrust anG Financial Review
w

findings requisite to the 6ssuance or continuance of a permit oc s. Materials and irrant Protection to. Canerallicense by the Comm6ssaan.

Com.nents and arggestions for Improvements la these tutoes are Cooles of issued aulties may be purchased at the current Covernment
Printing Office orice. A subscription service for future guides in soe.d at all times. and guiors well be revised, as aDDro3riate, ClflC Olvisions la avalf able thro'/gn the Government Prenteng OffiCo.

2 encOurt

13 accommodate comments and to reflect new information se information on the suescilotion service and current CPO proces mayC3Derience. This gulde was revised as a result of substantive com. De obtained by writleg the U.S. Nuclear Regulatory Cornmission,snenis received from the pud 44C and addit |Daat staff revsew. Wasnington, D.C. 20555, Attention: Publications Sales Manager.
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6 [PR9P6SEB] REVISION 2 TO REGULATORY GUIDE 1.97

7 INSTRUMENTATION FOR LIGHT-WATER-COOLED NUCLEAR POWER PLANTS
8 TO ASSESS PLANT AND ENVIRONS CONDITIONS DURING AND FOLLOWING AN ACCIDENT

9 A. INTRODUCTION

10 Criterion 13, " Instrumentation and Control," of Appendix A, " General Design
li Criteria for Nuclear Power Plants," to 10 CFR Part 50, "Oomestic Licensing of
12 Production and Utilization Facilities," includes a requirement that instrumen-
13 tation be provided to monitor variables and systems over their anticipated ranges
14 for accident conditions as appropriate to ensure adequate safety.
15 Criterion 19, " Control Room," of Appendix A to 10 CFR Part 50 includes a
16 requirement that a control room be provided from which actions can be taken to
17 maintain the nuclear power unit in a safe condition under accident conditions, |

18 including lo'ss-of-coolant accidents, and that equipment, including the necessary
19 instrumentation, at appropriate locations outside the control room be provided
20 with a design capability for prompt hot shutdown of the reactor.
21 Criterion 64, " Monitoring Radioactivity Releases," of Appendix A to 10 CFR
22 Part 50 includes a requirement that means be provided for monitoring the reactor ''

23 containment atmosphere, spaces containing components for recirculation of loss- !
24 of-coolant accident fluid, effluent discharge paths, and the plant environs

'

25 for radioactivity that may be released from postulated accidents.
26 This guide describes a method acceptable to the NRC staff for complying
27 with the Commission's regulations to provide instrumentation to monitor plant

,

28 variables and systems during and following an accident in a light-water-cooled '

29 nuclear power plant.

1

_ _ . . _ _ . _
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1 8. DISCUSSION

2 Indications of plant variables are required by the control room operating
.

3 personnel during accident situations to (1) provide information required to
4 permit the operator to take preplanned manual actions to accomplish safe plant
5 shutdown; (2) determine whether the reactor trip, engineered-safety-feature
6 systems, and manually initiated safety systems and other systems important to
7 safety are performing their intended functions- (i.e., react.ivity control, core
8 cooling, maintaining reactor coolant system integrity, and maintaining contain-
9 ment integrity); and (3) provide information to the operator that will enable

10 him to determine the potential for causing a gross breach of the barriers to
11 radioactivity release (f.e., fuel cladding, reactor coolant pressure boundary,
12 anc containment) and if a gross breach of a barrier has occurred. In addition
13 to the above, indications of plant variables which provide information on opera-
14 tion of plant safety systems and other systems important to safety are required
15 by the control room operating personnel during an accident to (1) furnish data
16 regarding the operation of plant systems in order that the operator can make
17 appropriate decisions as to their use; and (2) provide information regarding the
18 release of radioactive materials to allow for early indication of the need to
19 initiate action necessary to protect the public and for an estimate of the
20 magnitude of any impending threat.
21 At the start of an accident, it may be difficult for the operator to deter-

.

22 mine immediately what accident has occurred or is occurring and, therefore, to
23 determine the appropriate response. For this reason, reactor trip and certain
24 other safety actions (e.g., emergency core cooling actuation, containment isola-
25 tion, or depressurization) have been designed to be performed automatically
26 during the initial stages of an accident. Instrumentation is also provided to
27 indicate information about plant variables required to enable the operation of
28 manually initiated safety systems and other appropriate operator actions involving
29 systems important to safety.
30 [ Instrumentation-is-aise-needed-to previde-informatien-abeat-some plant-
31 parameters-that-is currentiy-nst available esing present-technefogy-will-aiert-
32 the-eperator-to-conditions-that-have-degraded-beyond-those postulated-in-the-
33 accident-analysis---in particciar--it-is-important-that-the-eperster-be-informed

2

_
_ _ _ _ _ . _ _ _ _ _ _ _ _ _ .
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1 regarding-that-status-of-cociant-levei-in-the-reactor-vessei-or-the existence
2 of core-voiding-thus providing-indication-of potentia +-degraded-core-cooling

,,

3 and-imminent-fuei-damage---Birect-indication-of-coolant-level-in-the reactor
4 vessei-is not-currently-avaff able-in pressurized-water-reactors---However--it-is'

5 imperative- that-this-espability-be-dev eloped-within-a-reas onable-time-in-order
6 to provide-the-operator-with-this-vitai-information-in-a positive--anambigaens.

'

7 manner-],

8 Independent' of the above tasks, it is important that the operator be informed'
,

9- if the barriers to radioactive materials release are being challenged. Therefore,
10 it is essential that instrument ranges be selected such that the instrument will
11 always be on-scale. Narrow-range instruments may not have the necessary range to
12 track the course of the accident, consequently, multiple instruments with over-
13 lapping ranges may be necessary. (In the past, some instrument ranges have been

,

14 selected based on the set point value for automatic protection or alarms.) It is
15 essential that degraded conditions and their magnitude be identified so that the

j 16 operator can take actions that are available to mitigate the consequences. It is

j 17 not intended that the operator be encouraged to prematurely circumvent systems
18 important to safety but that he be adequately informed in order that unplanned

1 19 actions can be taken when necessary.
20 Examples of serious events that could threaten safety if conditions degrade4

21 are loss of-coolant accidents (LOCAs), overpressure transients, anticipated
22' operational occurrences which become accidents such as anticipated transients

,

23 without scram (ATWS), reactivity excursions which result in releases of radio-
24 active materials. Such events require that the operator understand, within a
25 short time period, the ability of the barriers to limit radioactivity release,
26 i.e., the potential for breach of a barrier, or an actual breach of a barrier by
27 an accident in progress.
28 It is essential that the- required instrumentation be capable of surviving
29 the accident environment in which it is located for the length of time its func-
30 tion is required. It could therefore either be designed- to withstand the accident
31 environment or be protected by a local protected environment.
32 It is important that accident-monitoring instrumentation components and
33 their mounts that cannot be located in Seismic Category I buildings be designed
34 tocontinuetofunction,totheextentfeasibik# kseismicevents. Con- f,

35 sequently, it it is essential that they be designed to resist the effects of 8

.
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I seismic excitation. ~

An acceptable method for demonstra g g he adequacy of

the seihic resistance of this ingtrumentation would be to g Led e6-eeken l$g,

2 to
3 the seismic criteria applicable to instrumentation insta cations4 g
4 '- th p rt.

5 Variables selected for accident monitoring can be selected to provide the
6 essential information needed by the operator to determine if the plant safety

'
7 functions are being performed. It is essential that the range selections be

i 8 sufficiently great that the instruments will always be on scale. Further, it '

9 is prudent that a limited. number of those variables which are functionally
10 significant (e.g. , containment pressure, primary system pressure) be monitored
11 by instruments qualified to more stringent environmental requirements and with
12 ranges that extend well beyond that which the selected variables can attain !
13 under limiting conditions; for example, a range for the containment pressure
14 monitor extending to the burst pressure of the containment in order that the '

15 operator will not be unaware as to the pressure inside containment. Provisions
16 of such instruments are important so that responses to corrective actions can
17 be observed and the need for, and magnitude of, further actions determined.
18 It is also necessary to be sure that when a range is extended, the sensitivity
19 and accuracy of the instrument are within acceptable limits for monitoring the
20 extended range.

21 Normal power plant instrumentation remaining functional for all accident L.

22 conditions can provide indication, records, and (with certain types of instru- !

23 ments) time-history rasponses for many variables important to following the I

'

/ 24 course of the accident. Therefore, it is prudent to select the required |
25 accident-monitoring instrumentation from the normal power plant instrumentation
26 to enable the operator to use, during accident situations, instruments with
27 which he is most familiar. Since some accidents could impose severe operating i

28 requirements on instrumentation components, it may be necassary to upgrade
29 those normal power plant instrumentation components to withstand the more .

30 severe operating conditions and to measure greater variations of monitored
31 variables that may be associated with an accident. It is essential that |

32 instrumentation so upgraded does not compromise the accuracy and sensitivity
33 required for normal operation. In some cases, this will necessitate use of '

34 overlapping rcr.ges of instruments to monitor the required range of the variable
35 to be monitored, possibly with different performance requirements in each ,

36 range. '

'
i
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1 Standard ANS-4.5,* " Criteria for Accident monitoring Functions in a Light-
2 Water-Cooled Nuclear Power Generating Station," dated 1980, delineates -

3 criteria for detemining the variables to be monitored by the control room |
4 operator, as required for safety, during the course of an accident and during |

'
5 the long-tem stable shutdown phase followng an accident. Standard ANS-4.5.

6 was prepared by Working Group 4.5 of Subcommittee ANS-4 with two primary
7 objectiv6s: (1) to address that instrumentation that permits the operator to
8 monitor expected parameter changes in an accident period and (2) to address

i 9 extended range instrumentation deemed appropriate for the possibility of
10 encountering previously unforeseen events. ANS-4.5 references a revision to
11 IEEE Std 497 as the source for specific instrumentation design criteria. Since

,

12 the revision to IEEE Std 497 has not yet been completed, its applicability cannot |
'

13 yet be detemined. Hence, specific instrumentation design criteria have been '

14 included in this regulatory guide. |

: 15 The ANS standard defines three variable types (definitions modified herein) |

| 16 for the purpose of aiding the designer in his selection of accident-monitoring
17 instrumentation and applicable criteria. The types are: Type A - those variables
18 that provide primary *** infomation needed to pemit the control room operating
19 personnel to take the specified manually controlled actions for which no automatic
20 control is provided and which are required for safety systems to accomplish
21 their safety functions for design basis accident events. Type B - those variables
22 that provide infomation to indicate whether plant safety functions are being
23 accomplished, and Type C - those variables that provide information to indicate
24 the potential for being breached or the actual breach of the barriers to fission
25 product release, i.e. , fuel cladding, primary coolant pressure boundary, and
26 containment (modified to reflect NRC staff position; see Position C.1.2). The

27 sources of potential breach are limited to the energy sources within the barrier

28
23 " Copies may be obtained from the American Nuclear Society, 555 North Kensington
30 Avenue, LaGrange Park, Illinois 60525.
31 **

Primary information is that which is essential for the direct accomplishment
i 32 of the specified safety functions and does not include those variables which

33 are associated with contingency actions that may also be identified in written
34 procedures.

:
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1 itself. In addition to the accident monitoring variables provided in ANS-4.5
2 standard, variables for monitoring the operation of systems important to safety

,

3 and radioactive effluent releases are provided by this regula. tory guide. Two
4 additional variable types are defined. They are: Type 0 - those variables
5 that provide information to indicate the operation of individual safety systems
6 and other systems important to safety, and Type E - those variables to be
7 monitored as required for use in determining the magnitude of the release of
8 radioactive materials and for continuously assessing such releases,
9 A minimuur set of Types 2, C,. D, and E variables to be measured is listed

10 in this regulatory guide. Type A variables have not been listed because they
11 are plant specific and will depend on the operations that the designer chooses
12 for planned manual action. Types B, C, D, and E are variables for following i

13 the course of an accident and are to be used (a) to determine if the plant is
14 responding to the safety measures in operation, (b) to inform the operator of
15 the necessity for unplanned actions to mitigate the consequences of an accident.
16 The five classifications are not mutually exclusive in that a given variable
17 (or instrument) may be applicable to one or more types, as well as for normal
18 power plant operation or for automatically initiated safety actions. A variable

i
19 included as Type B, C, D, or E does not preclude that variable from being |

20 included as Type A also. Where such mulgpje use occurs, it is essential that
21 instrumentation be capable of meeting they stringent requirements.
22 The time phases (Phases I, and II) delineated in ANS-4.5 are not used in j

23 this regulatory guide. These considerations are plant specific. It is important |

24 that the required instrumentation survive the accident environment and function
25 as long as the information it provides is needed by the control room operating
26 personnel.

I

27 Regulatory Positions C.1.3 and C.1.4 of this guide p[ ovide design and
28 qualification criteria for the instrumentation used to measure the various
29 variables listed in Table 1 (for BWR) and Table 2 (for PWR). The criteria are
30 separated into three separate groups or categories which provide a graded
31 approach to requirements depending on the importance to safety of a variable
32 being measured. Category 1 provides the most stringent requirements and is
33 intended for key variables. Category 2 requires less stringent requirements
34 and genen11y applies to instrumentation designated for indicating system
35 operating status. Category 3 is intended to provide requirements which will
36 assure that high quality off-the-shelf instrumentation is obtained and applies

6
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1 to backup and diagnostic instrumentation. It is also used where state-of-the-art
2 will not support requirements for higher qualified instrumentation. -

.
In general, the measurement of a single key variable may not be sufficient3

' 4 to indicate the accomplishment of a given safety function. Where multiple
5 variables are needed to indicate the accomplishment of a given safety function,
6 it is essential that they each be considered key variables. and measured with

! 7 high quality instrumentation. Additionally, it is prudent, in some instances,
8 to include the measurement of additional variables for backup information and
9 for diagnosis. Where these additional measurements are include;i, the measures

10 applied for design, qualification, and quality assurance of the instrumentation-
11 need not be the same as that applied for the instrumentation for key variables.
12 A key variable is that single variable (or minimum number of variables) that

,

!13 most directly indicate the accomplishment of a safety function (in the case of
14 Types B & C) or the operation of a systes safety (in the case of Type D) or ;

15 radioactive materials release (in the case of Type E). It is essential that
i 16 key variables be qualified to the more stringent design and qualification

17 criteria. The design and qualification criteria category assigned to each
18 variables, indicates whether the variable is considered to be a key variable
19 or for system status indication or for backup or diagnosis, i.e. , for Types B
20 and C, the key variables are Category 1; backup variables are generally Cate-
21 gory 3. For Types 0 and E, the key variables are generally Category 2, backup
22 variables are Category 3.,

23 The variables are listed but no mention (beyond redundancy requirements)
24 is made of the number of points of measurement of each variable. It is important
25 that the number of points of measurement be sufficient to adequately indicate
26 the variable value, e.g., containment temperature may require spatial location
27 of several points of measurement.,

28 This guide provides the minimus variables to be monitored by the control'

29 room operating personnel during and following an accident. These variables
30 are used by the control room operating personnel to perform their role in the
31 emergency plan in the evaluation, assessment, monitoring, and execution of
32 control room functions when the other emergency response facilities are not
33 effectively manned. Variables are also defined to permit the operator to j

34 perform his long-term monitoring and execution responsibilities after the |

35 emergency response facilities are manned. The application of the criteria for
-

7
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1 the instrumentation is limited to that part of the instrumentation system and
2 its vital supporting features or power sources which provide the direct display .

3 of the variables. These provisions are not necessarily applicable to that
part of the i(trumentation systems provided as operator aids for the purpose4

5 of enhancement of information presentations for the identification or diagnosis
6 of disturbances.

7 C. REGULATORY POSITION

8 1. ACCIDENT MONITORING INSTRUMENTATION

9 The criteria, and requirements, contained in Standard ANS-4.5," Criteria
10 for Accident Monitoring Functions in a Light-Water-Cooled Nuclear Power
11 Generating Station," dated 1980, are considered by the NRC staff to
12 be generally acceptable for providing instrumentation to monitor variables for
13 accident conditions subject to tho following:

14 1.1 In Section 3.2.1 of ANS-4.5, the definition of Type A variables should i

15 be modified to be as follows: Type A - those variables to be monitored that
16 provide the primary information required to permit the control room operator
17 to take the specified manually controlled actions for which no automatic control
18 is provided and which are required for safety systems to accomplish their safety
19 function for design basis accident events. (Note: Primary information is that
20 which is essential for the direct accomplishment of the specified safety function
21 and does not include those variables which are associated with contingency actions
22 that may also be identified in written procedures.)

23 1. 2 In Section 3.2.3 of ANS-4.5, the definition of " Type C" includes two
24 items, (1) and (2). Item (1) includes those instruments that indicate the extent
25 to which parameters which have the potential for causing a breach in the primary
26 reactor containment have exceeded the design basis values. In conjunction with
27 the parameters that indicate t5 potential for causing a breach in the primary
28 reactor containment, the parameters that indicate the potential for causing a )
29 breach in the fuel cladding (e.g., core exit temperature) and the reactor coolant

8
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oolant boundary or containment.
1 .

1 pressure boundary (e.g., reactor coolant pressure) should also be included.A
2 References to Type C instruments, and associated parameters to be measured, in

,

3 Standard ANS-4.5 (e.g., Sections 4.2,5.0,5.1.3,5.2,6.0,6.3) should include
4 this expanded definition.

5 1.3 Section 6.1 of ANS-4.5 pertains to General Criteria for Types A, B,
6 and C accident monitoring variables. In lieu of Section 6.1, the following
7 design and qualification criteria categories should be used:

_ p

(o'7nterin Staff Position'n F.nvitonmental QuaLL-
8 1.3.1 Desian and Oualification Criteria - Category 1 fication of Safety-

,

Q methodology descn.ibed iD h f,'''O
9 Q(1) The instrumentation should be qualified in accordance with)

10 RegulatoryGuide1.89$UREG0588j Qualification applies to the complete '

11 instrumentation channel from sensor to display where the oisplay is a direct-
12 indicating meter or recording device. Where the instrumentation channel signal

,

'
13 is to be used in a computer-based disolay, recording and/or diagnostic program,

qualificationkppife! to"N includh the channel isolation device. f14 A The

15 location of the isolation device should be such that it would be acc'essible(
16 for maintenance during accident conditions. The seismic portion of qualification
17 should be in accordance with Regulatory Guide 1.100. Instrumentation should
18 continue to read within the required accuracy following, but not necessarily
19 during, a safe shutdown earthquake. Instrumentation, whose ranges are required
20 to extend beyond those ranges calculated in the most severe design basis accident-

21 event for a given variable, should be qualified using the guidance provided in
22 paragraph 6.3.6 of ANS-4.5.

23 (2) No single failure within either the accident-monitoring instrumenta-
24 tion, its auxiliary supporting features or its power sources concurrent with
25 the failures that are a condition or result of a specific accident, should prevent
26 the operator from being presented the information necessary for him to determining
27 the safety status of the plant and to. bring the plant to and maintaia it in a
28 safe condition following that accident. Where failure of one accident-monitoring
29 channel results in information ambiguity (that is, the redundant displays disagree)
30 which could lead the operator to defeat or fail to accomplish a required safety
31 function, additional information should be provided to allow the operator to

9

--



. - - .

_ _ _ _ _ _ _ __ ,
1

~ . . - . .. - --. . ..- _.

_ _ _

.. - .. 3 -. . . . |.

. - ...m : -- , i

1

{torrr each othett. and from equ.ipmen.t not cCurif, led
y tny t.te sa W u

.

'

, ,
,

' '

1 deduce the actual conditions in the plant. This may be accomplished by providing
2 additional independent channels of information of the same variable (addition of
3 an identical channel), or by providing an independent channel which monitors a

.

4 different variable which bears a known relationship to the multiple channels
5 (addition of a diverse channel), :- by prfidi ; th: x; di'ita, '' x f'ici-..t
6 t'r: i: rf:f! ':, <cr t' 2; r:ter t: ;:-tu-5 t's :::ured f:r o': :nd St -i

7 4: Af d 9:- :! 'n < !' d by x fit # - :< th: rn;nn : :xh ';;tru ut:- '

8 tin :hxx! Redundant or diverse channels should be electrically independent l
'

9 and physically separated {in accordance with Regulatory Guide 1.75 up to and,

10 including any isolation device. At least one channel should be displayed on a
11 direct-indicating or recording device. (NOTE: Within each redundant division
12 of a safety system, redundant monitoring channels ara not needed except for steam

generator level instrumentation in two-loop olants.) .

13 (3) The instrumentation should be energized from station Standby
14 Power sources as orovided in Reculatory Guide 1.32, battery backed where momentary

interruotton ts not tolerable.
15 (4) The instrumentation channel should be available prior to an
16 accident except as provided in Paragraph 4.11, " Exemption", as defined in IEEE
17 Std 279 or as specified in Technical Specifications.

18 (5) The recommendations of the following regulatory guides
19 pertaining to quality assurance should be followed:

20 Regulatory Guide 1.28 " Quality Assurance Program Requirements (Design
21 & Construction)"

22 Regulatory Guide 1.30 " Quality Assurance Requirements for the Installation,
23 Inspection, and Testing of Instrumentation and
24 Electric Equipment"

25 Regulatory Guide 1.38 " Quality Assurance Requirements for Packaging,
26 Shipping, Receiving, Storage, and Handling of

,

27 Items for Water-Cooled Nuclear Power Plants" |

28 Regulatory Guide 1.58 " Qualification of Nuclear Power Plant Insptection,
29 Examination, and Testing Personnel" |

30 Regulatory Guide 1.64 " Quality Assurance Requirements for the Design
31 of Nuclear Power Plants"

10
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{ 1 Regulatory Guide 1.74 " Quality Assurance Terms and Definitions"
|

*

2 Regulatory Guide 1.88 " Collection, Storage, and Maintenance of Nuclear,

3 Power Plant Quality Assurance Records" -

4 Regulatory Guide 1.123 " Quality Assurance Requirements for Control of
5 Procurement of Items and Services for Nuclear-

6 Power Plants"
;

7 Regulatory Guide 1.144 " Auditing of Quality Assurance Programs for Nuclear
8 Power Plants"

9 Regulatory Guide 1.146 " Qualification of Quality Assurance Program Audit
10 Personnel for Nuclear Power Plants" G :d; .~.1..-

11 u h 'n:::t d. '

12 Reference to the above regulatory guides (except Regulatory Guides 1.30, and
13 1.38) are being made pending issuance of a regulatory guide endorsing NQA-1
14 (Task RS 002-5) which is in progress. |

|

15 (6) Continuous indication (it may be by recording) display should,

16 be provided. Where two or more instruments are needed to cover a particular
17 range, overlapping of instrument spans should be provided.

Gon.tinucusly available on dedicated .tecordeu
'

18 (7) Recording of instrumentation readout information should be pro-
19 vided. Where direct and immediate trend or' transient information is essential
20 for operator information or action, the recording should bef5n:':;; :tMp:mt.
21 Otherwise, it may be continuously updated, ccmputer memory stored, and displayed
22 on demand. Intermittent displays, such as data loggers and scanning recorders,
23 may be used if no significant transient response information is likely to be
24 lost by such devices.

25 1.3.2 Design and Qualification Criteria - Categery 2
Cite metJtodology describedk

26 L (1) The instrumentation should be qualified in accardance with Regula-
27 toryGuide1.89AINURES 0588. Where the channel signal is'to be processed or
28 displayed on demand, qualification applies from the sensor through the isolator /
29 input buffer. The location of the isolation device should be such that it would
30 be accessible for maintenance during accident conditions.

|

|

i
!
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j 1 (2) The instrumentation should be energized from a high reliability
2 power source, not necessarily Standby Power, battery backed where momentary interrup- .|i

3 tion is not tolerable.
.

4 (3) The out-of-service interval should be based on normal Technical
5 Specification requirements on out-of-service for the system it serves where,,

6 applicable or where specified by other requirements. |
.

l*

I7 (4) The recommendations of the following regulatory guides )"
8 pertaining to quality assurance should be followed:; ;

.

\-

0 Regulatory Guide 1.28 " Quality Assurance Program' Requirements (Design |
i 10 & Construction)" |

11 Regulatory Guide 1.30 " Quality Assurance Requirements for the Installation, i
12 Inspection, and Testing of Instrumentation and 1

; 13 Electric Equipment"

14 Regulatory Guide 1.38 " Quality Assurance Requirements for Packaging,
15 Shipping, Receiving, Storage, anu Handling of
16 Items for Water-Cooled Nuclear Powt* Plants"

17 Regulatory Guide 1.58 " Qualification of Nuclear Power Plant Insptection,,

18 Examination, and Testing Personnel"
1

19 Regulatory Guide 1.64 " Quality Assurance Requirements for the Design
20 of Nuclear Power Plants"

21 Regulatory Guide 1.74 " Quality Assurance Terms and Definitions"

22 Regulatory Guide 1.88 " Collection, Storage, ana Maintenance of Nuclear
23 Power Plant Quality Assurance Records"

24 Regulatory Guide 1.123 " Quality Assurance Requirements for Control of
25 Procurement of Items and Services for Nuclear
26 Power Plants"

27 Regulatory Guide 1.144 " Auditing of Quality Assurance Programs for Nuclear
28 Powel Plants"

29 Regulatory'Gufde 1.146 " Qualification of Quality Assurance Program Audit
30 Personnel for Nuclear Power Plants" (C it ..;t:-

31 t: i: '.:: t:d.; L

.
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1 Reference to the above regulatory guides (except Regulatory Guides 1.30, and
2 1.38) are being made pending issuance of a regulatory guide endorsing NQA-1 .

( 3 (Task RS 002-5) which is in progress. Since some instrumentation is less
'

4 important to safety than other instrumentation, it may not be necessary to apply
5 the same quality assurance measures to all instrumentation. The quality assurance
6 requirements, which are implemented, should provide control over activities
7 affecting quality to an extent consistent with the importance to safety of the
8 instrumentation. These requirements should be determined and documented by

I 9 personnel knowledgeable in the end use of the instrumentation.
i

ii 10 (5) The instrumentation signal may be displayed on an individual |
11 instrument or it may be processed for display on demand by a CRT or.other appro- |

i

@musbj avat.lable on dedhnted recorde

f 13 { (6) The method of display may be dial, digital, CRT or stripchart
} 14 recorder indication. Effluent re' ::: : 't: : 2: ' " t: ::;r d:d, 'n;'. din;

area snRJRrinn15 ;f'' ; t radioactivity monitors, :r~'r::: r;:rr: t: monitors, and meteorology
monithrsh*er*e*NeN'and immediate trend or transient information is essential16

17 for operator information or action, the recording should befan:':;; ;Oip;hrt.
18 Otherwise, it may be continuously updated, computer memory stored, and displayed
19 on demand.

20 1.3.3 Design and Qualification Criteria - Category 3

21 (1) High quality commercial grade instrumentation selected to with-
22 stand the specified service environment.

(2),(repeated a4 above)

23 1.4 In addition to the criteria of Position C.1.3, the following criteria should
24 apply to Categories 1 and 2:

25 1.4.1 Any equipment that is used for either Category 1 or Category 2
26 should be designated as part of accident monitoring or systems operation
27 and effluent monitoring instrumentation. The transmission of signals from
28 such equipment for other use should be through isolation devices that are

13
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1 designated as part of monitoring instrumentation and that meet the provisions
.

2 of this document.
.

3 1.4.2 The instruments designated as Types A, B and C and Categories 1 and
4 2 should be specifically identified on the control panels so that the operator
5 can easily discern that they are intended for use under accident conditions.

6 1. 5 In addition to the above criteria, the following should apply to Categories
7 1, 2 and 3.

8 1.5 1 "::r: :':r'd b; ; : id:d ': ch::'# ;, d t' : 'i;h 1:; : c' :r ## der:0
9 t': :;: :ti: :! :":'':bi'it; :' :::' :rit: 'n; :h:r :', 'r:!udir; it: r;ut

*

10 ::r: , fur' ; e::t: :;;r:ti:r,- ''i: :; S: :::r ;!':5:d ' ::r': : ::yr,
11 ':r :r: ;':.

12 (1) 23 ;;rt_rbin; tS: : 't: 2 .: #25' ;
.

13 (2) 23 'ntr:duci ; :rd ::r3' ;, :: :;; c; #:t , 2 :ubet' tut: ' put
14 to t' ::r::r :' t': :: : :tur: :: th: ::: :d ::r':b' ; :-

15 (2) 23 :r::: :h::i' ; i:tt:::r ch:r :!: t' t 5:: : 'cr:- ' :t : -
#

16 : hip t: :::h :th:r ;rd th;t h;;; r;;d;.t; :.;ilatic.

I

I1.5.I Servicing, testing, and calibration programs should be specified17

18 to maintain the capability of the monitoring instrumentation. For those
19 instruments where the required intarval between testing will be less than the
20 normal time interval between generating station shutdowns, a capability for
21 testing during power operation should be provided.

[
|

219.3. Whenever means for removing channels from service are included in22

23 the design, the design shcoid facilitate administrative control of the access
24 to such removal means.

|

25 1.5.1fThedesignshouldfacilitateadministrativecontroloftheaccess
26 to all setpoint adjustments, module calibration adjustments, and test points.

14
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1 1.5.5 The monitoring instrumentation design should minimite the development

-

2 of conditions that would cause meters, annunciators, recorders, alarms, etc.,
.

3 to give anomalous indications potentially confusing to the operator.

1.5.[ The instrumentation should be designed to facilitate the recogni-4

5 tion, location, replacement, repair, or adjustment of malfunctioning components
6 or modules.

6tacticka
1.5.[ To the extent /[pese4+ee+Q 90s+1b1+, monitoring instrumentation inputs7

8 should be from sensors that directly measure tne desired variable
ment should be made only unen st can be shown by anabjsis t.o provs.s An i>ufirect measure-de unambigacus inform-

@acticaole3 ation.
79 1.5.4 To the extentjpnctica', the same instruments should be used for

10 accident monitoring as are used for the normal operations of the plant to enable
11 the operator to use, during accident situations, instruments with whicn he is
12 most familiar. However, where the required range of monitoring instrumentation
13 results in a loss of instrumentation sensitivity in the normal operating range,
14 separate instruments should be used.

,

M Cilsbratton. and cabbration verifintionD
1.5.[Periodicjtestinofshouldbeinaccordancewithtneapplicableportions15

16 of Regulatory Guide 1.118 pertaining to testing of instruments channels.
17 (Note: Response time testing is not usually needed.)

.

18 1. 6 Sections 6.2.2, 6.2.3, 6.2.4, 6.2.5, 6.2.6, 6.3.2, 6.3.3, 6.3.4, and
19 6.3.5 of ANS-4.5 pertain to variables and variable ranges for monitoring Types B
20 and C variables. In conjunction with the above sections, Tables 1, and 2 of
21 this regulatory guide (which include those varipples mentioned in the above
22 sections) should be used as the minimum set of instruments and their respective

. 23 ranges for accident-monitoring instrumentation for each nuclear power plant.
l

24 2. SYSTEMS OPERATION MONITORING AND EFFLUENT RELEASE MONITORING INSTRUMENTATION

25 2.1 Definitions

26 2.1.1 Type D - those variables that provide information to indicate
27 the operation of individual safaty systems and other systems important to safety.

15
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1 2.1.2 Type E - those variables to oe monitored as required for use in ",
2 determining the magnitude of the release of radioactive materials and continually

.

3 assessing such releases. '

|

4 2.2 The plant designer should select variables and information display '

3 channels required by his design to enable the control roca operating personnel
6 to:

.
.

7 2.2.1 Ascertain the operating status of each individual safety system
8 and other systems important to safety to that extent necessary to determine if
9 each system is operating or can be placed in operation to help mitigate the

10 consequences of an accident.

11 2.2.2 Monitor the effluent discharge paths and environs within the
12 site boundary to ascertain if there have been signtffcant releases (planned or
13 unplanned) of radioactive materials and for continually assessing such releases.

14 2.2.3 Obtain required information through a backup or diagnosis
15 channel where a single channel may be likely to give ambiguous indication.,

16 2.3 The process for selecting system operation and effibent release
17 variables should include the identification of:

18 2.3.1 For Type 0

19 (1) the plant safety systems and other systems important to safety
20 which should be operating or which could be placed in operation to help mitigate
21 the consequences of an accident; --

22 (2) the variable or minimum list of variables that indicate the
23 operating status of each system identified in (1) above.

2
24 2.3./ For Type E

,

25 (1) the planned paths for affluent release;
.

#

16
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1 (2) plant areas and inside buildings where access is required to
2 service equipment necessary to mitigate the consequences of an accident;

,

3 -(3) onsite locations where unplanned releases of radioactive
4 materials should be detected;

5 (4) the variables that should be monitored in each location
6 identified in (1), (2), and (3) above.

(
7 2. 4 The determination of performance requirements for system operation
8 monitoring and effluent release monitoring information display channels should
9 include, as a minimum, identification of:

10 (1) the range of the process variable.

} 11 (2) the required accuracy of measurement.
12 (3) the required response characteristics.
13 (4) the time interval during which the measurement is needed.
14 (5) the local environment (s) in which the information display
15 channel components must operate.
16 (6) any requirement for rate or trend information.

{17 (7) any requirements to group displays of related information. '

18 (8) any required spatial distribution of sensors.

19 2.5 The design and qualification criteria for system operation monitoring
20 and effluent release monitoring instrumentation should be taken from the criteria
21 provided in Positions C.1.3 and C.l.4 of this guide. Tables 1 and 2 of this
22 regulatory guide should be used as a minimum set of instruments and
23 their respectives ranges for systems operation monitoring (Type 0) and effluent,

24 release monitoring (Type E) instrumentation for each nuclear power plant.

25 D. IMPLEMENTATION

1983
26 All plants going into operation after June 4996 should meet the provisions
27 of this guide.

|

1

| 17
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1 Plants currently operating er-scheduled-te-be-Heensed te-eperate-before- f .

2 June-15-1982 should meet the requirements of NUREG-0578 and NRR letters dated *

3 September 13, and October 30, 1979. The pmvisions of this guide as specified -

4 in Tables 1, and 2 for operating plants are compatible with these documents, ,

5 wh4 eh-a re- to-be-eemple ted-by-danua ry-15-1981, Imolementation schedates for.
6 these items have been provided in NUREG-0573, NUREG-0660, NUREG-0694, and

7. subsequent NRR tette.ts dated Septembet 13, and Octobe.t 30, 1979. The implement-,

8 a. tion scheduie shcwn in NUREG-0737 supe,tsedes pteviousta ptovided schedules.
(

9 The balance of provisions of the guide are to be completed by June 1983.
10 Plants scheduled to be licensed t.o opetate before June 1,1985 should

11 meet de .teouitements of NUREG-0737 accordina to de schedule ctovided in
12 NUREG-0737 c.t priot to de issuance of a License to opetate whichevet date is
13 Late t. The balance of p.tovisions of de auide should be ccmcLeted bu June 1983.

L

14 The difficulties of procuring and installing additions or modifications
15 to in-place instrumentation have been considered in establishing these schedules.
16 Exceptions to requirements and schedules will be considered for extraordinary

*

17 circumstances.

i

.

:
i

.

s

a
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TABLE 1.

BWR VARIABLES
..

.

Type A - Those variables to be monitored that provide the primary information
required to pennit the control room operator to take specific manually controlled
actions for which no automatic control is provided and which are required for
safety systems to accomp?ish their safety function for design basis accident
events.- Primary informatiorr is that which is essential for the direct accomplish ~
ment of the specified safety function and does not include those variables whic!t - - .

are associated with contingency actions that may also be identified in written
procedures.

A variable included as Type A does not preclude it from being included as
Type B, C, 0, or E, or vice versa.

Categorf- (.see
Variable Rance Posttten C.1.3) Puroose

Plant specific plant specific 1 Infonnation required
for operator action

i

l

~
--
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TABLE I

BWR VARIABLES (continued)
_

.

TYPE B Variables - Those variables that provide inforration to indicate whether
plant safety functions are being acccmplished. Plant safety functions are (1)
reactivity control, (2) core cooling, (3) maintaining reactor coolant system
integrity, (4) containment integrity (which includes radioactive effluent control).
Variables are listed with designated ranges and category for design and qualification
requirements. Key variables are indicated by design and qualification Category 1.

Category (see
Variable Range Position C.I.3) Purpose

TYPE B VARIABLES

Reactivity Control

: 100%
Neutron Flux 10-8to -f+3 full power 1 Function detection;

A"" 9 ""*(SRM, APRM)
sicigation

. . . .

Control Rod Position Full in or not 3 verification
full in

RCS Soluble 3cron 0 to 1000 ppm 3 7erification
Concentracion (Sample) 5

Core Cooling

r
Coolant Level in Bottom of core support 1 Function detection;
the Reactor plate to :::_ i: ::; Accomplishment of

'

:' f ' _ "- - ;;: ;1:22 te44er sitigacion;.

of top af ve44e4 or ceder- Long-ters surveillanca

line of main 4temn line.

WR Core Thermocouples tr:::_.2 To be !: 't r -- - ---''- '
200*F to 2300*F deter- ''^^^T^ '_:-ri *: '- ;

nined ^^-^^ ': '^=2 :=
- ,. ..... .. 2

To ptovide diverse
indication of unter
level I

20
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TABLE I. (continued)
. .: _

Category (see
Variable Range Positien C.1.3) Pureose .i

TYPE B - continued
'

Maintaining Reactor Cool-
ant system Integrity

1 1500
1E Function detection;.RCS Pressure 15 psia to 4000*psig

_ _ _ _ _ . _ _ _ . . . . _ _ __

Accomplishment of
-

,gg.g_ _ .
_

7erification
_ . _ _ _ __ _

|

l 2 - t-- -- --- -Function detection;'Dryvell Pressura O to design pressure
(psig) Accomplishment of

mitigation;
7erification

t

Dryvell Sump Level Bottom to top 1[ Function detection;l

Accomplishment of
mitigation;

7erifiestion

-. |
|

Maintaining Containment
Integri ty

Primary Containment 10 psia to design 1 Function detection;
Pressure (^., 11',' pressure Accomplishment of2

mitigation;

,
Verification

Primary Containment Closed - not closed 1 Accomplishment of
Isolation valve Pos- isolation
ition (excluding check
valves)

21
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TABLE 1 (continued)

BWR VARIABLES (continued) ,,

~ ' ' ~~~ TYPE C Variables - Those variables that provide infirmation to Indicate theYatential "-- '-

for being breached or the actual breach of the barriers to fission product releases.
~

The barriers are: (1) fuel cladding, (2) primary ccolanti pressure boundary, and (3)
-~

containment.
_ _ _ _ _ _

. - _ . -

Variable Range Position C.1.3) Purcose

TYPE C VARIABLES

Fuel Cladding

Radioactivity Concen- Is Tech Spec limit to 1 Detection of breach I
,tration or Radiation 100 Times Tech Spec

Level is Circulating limit R/hrj
Primary Coolant

17
'-"---'---'': H 10 pC1/gm to 10 C1/gm 3 Detail analysis;

Analysis of Primary or TID-14844 source term Accomplishment of
Coolant in. coolant volume mitigation;

~n;: .u cicir Verification;

Ganna Spectrum Long-ters surveillance-

SWR Core Thermocouples To be,5 To monitor core cool- |
200*F t.o 2300*F deter- ing if water level is }nined lovs - --

---

-._; _.3_t

_ . _

_ _ _

Reactor Coolant Pressure
Boundary

15 psia cc 150$psig 1* Detection of potentialRCS Pressural ,

for or actual breach;
_

Accomplishment of
mitigation;

Long-term surveillance

s I 11Primary Contai:nnent 1 1/hr to lo R/hr 3 Detection of breach;

Area Radiationi Verification

lDryvell Drain Sumps Bottoa to top 1 Detection of breach;

Level (Identified and Accomplishment of
Unidistified Leakage) mitigation;

Verification;
j

Long-term surveillance'
,

i

Ppre33onPoolWater gagge ,og M su 1 S m as dhh1
above,, f " 'r'-- -' line to 5Ze above normal,

_

"--' vater level

22
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TABLE 1 (continued)

Category (see -

Variable Range Position C.I.3) Purcose --

TYPE C - continued

| Raacter Coolant Pressure
| Bouncar/ (cent 1 rued)

Drywell Pressural O to design pressure 2 1 Detection of breach;

_ _ - . _ _ . . . _ _ _ . . _
(Psig)

, , _ _ _ _ Vertfication __

_ . ___ .. ..__

_ _

Containment
1

%I RCS Pressural 15 psia co"ISOGipsig i Detection of potential
for breach;

Accomplishment of
mitigation

Primary Containment.1 10 psia pressure to 3 1 Detection of potential
2Pressure O., ~ 11) ti:nes design pressure for or actual breach;

for concrete; 4 ti:nes Accomplishment of
_ design _ pressure for steel mitigation.

Cont = N ant and Dry- 'O to 30f (Eapability of1 1- Detection of potential
~

well Hydrogen Con- operating from 12 psia to for breach;
lcentration design pressura ) Accomplishment of

mitigation

Containment and Dry- O to 10: (capabilley of 1 Detection of potential
well Oxygen Concen- operating from 12 asia for breach;
tration (for inerted to design pressure *) Accomplishment of
containment plants) mitigation

0Containment Effluentl 10-6 to 10-1 uC1/cc 3 Detection of actual
Radioactivity - Noble breach;
Gases (from identified Accomplishment of
release points ine).ud- mitigation;
ing Standby Gas Treat- Verification

,ment System Vent)
|

Environs Radioactiv- 10 R/hr 3k Detection of breach;
licy - Exposure Rate Accomplishment of

mitigation;
Verification

.

23
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TABLE 1 (continued)

BWR VARIABLES (continued) .

.. ...-.._ . . .
,

TYPE D Variables - those variables that provide infor: nation to indicate the oper-
'ation of individual safety systems and other systems important to safety. These

variables are to help the operator make appropriate decisions in using the indi-
vidual systens important to safety in mitigating the consequences of an accident.

Category (see
Variable Ranoe Position C.1.3) Purcose

| TYPE O VARIABLES
.

Condensate and Feed-
water System

3 3
-

Detection of operation;Main Feedwater Flow 0 to 110% design flow
Analysis of cooling

Condensate Storage Bottom to top 3 Indication of avail-
Tank Level able water for cool-

ing

Primary Containment-
Related Systems -

Suppression Chamber 0 to 110% design flow 3 2 To monitor operation
,Spray Flow
{

1 iDryvell Pressure 12 psia to 3 psig 2 To monitor operation
0 to 110% design pressure:

Suppression Pool Top of vent to top of .2 To monitor operation !

Water Level weir well

*
Suppression Pool 30*T to 230*7 2 To monitor operation
Water Temperature

Drywell Atmosphere 40*F to 440*F 2 To monitor operation
Tegerature

i

.
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TABLE 1 (continued) !
|

Category (.see
Variable Range Position C.I.3) Purocse . .

.

TYPE D - continued
.

Main Steam System

'' ' - ? - - - ' tr e ?ir: 2 :: 1505 f er';;- fir 3 i "": 1:21::: :;::::12:

Main Steamline Isola- O to 15" of water 2,X To provide indication

tion Valves' Laakage O to 5 psid of pressure boundary

Control System Pressure maintenance

Primary System Safety closed-not closed or 2'X Detection of accident;

Relief Valve Positions, O to 50 psig boundary integrity in-
including ADS or Flow dication
Through or Pressure in
Valve lines

.

O

9

,

t
1
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TABLE 1 (continued)

Category (see . _ .____.___..__,__ _ .,
-~-

~ Variable
~~

Range Position C.I.3) Purcose

TYPE D - continued --- -

Safety Systems
.

Isolation Condenser Svs- Top to bottom 2 To monitor coeration
tem Shell-side Water Level

Isolation Condenser Sys- Open or closed 2 To monitor status
tem Valve ?osition

3 2 To monitor operationRCIC nov 0 to 110% design flow

3 2 To monitor operationEPCI Flow 0 to 110% design flow

SuMem I
3 2 To monitor operationCore Spraf now 0 to 110% design flow3

LPCI
3WiE System Flow 0 to 110% design flowA 2 To monitor operation

N
-

- -- :-- rr=mr : T: ==1:= ;; == w
C.; ,; I ,L:L; ::

W L

SLCS Flow 0 to 110% design flow 2\ To monitor operation3

SLCS Storage Tank Bottom to top 21 To monitor operation
Laval

Residual Heat Removal
Systems

RHR Svstem Flow 0 to 110% design flov3 1 To .nonitor coeration

RHR Reat Exchanger 32*F to 350*F 2 To monitor coerstion
Outlet Temperature

6-

|
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TA8t.E 1 (continued)

Category (see
* *

Variable Rance Position C.I.3) Purcose
. .__

TYPE D - continued -

.
,

Cooling Water System

Cooling Wa,tet :Tempet- 32*F to 200*F 2 To monitor operation
,

'atzte to ESF Sy44tm-,

Components

i
' ~

0 to 110% design flow 3 2 To monitor operationCoo 4btg Wa.tst Fice
Fta ESF Sy4 ten T.'cmponento

i

Radwaste Systems

Eigh Radioactivity Top to bottom 3 To monitor operation
'

Liquid Tank Level

I

Yentilation Systems

Emergency 7entilation Open-closed status 2 To nonitor operation

Damper Position

.

.

Power Sucolies

Status of Otandby Pow - Voltages, currents, 2 To monitor epeeme+cm
er & Other energy pressures 4y4 tem 4t.a.tua
Sources Important to s

Safet7 (ltyd,taulic,
pneunttici

27
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TABLE 1. (continued),

BWR VARIABLES ( continued ) ..

"~

T EE E Viriables - Those variables to be monitorid as required i'or use in detMinin-
~ ~

ing the magnitude of the release of radicactive materials and continually assessing . ;

such releases. ;

~

Catego'ry' (see
Variable Rance Position C.I.3) Purpose

i

TYPE E VARIABLES
_

'

Containment Radiation .*'

Primary Contaf - nc 1 R/hr tar 107 R/hr 1 Detection of signif- !7 11

Area Radiation - icant releases;
lHigh Range Release assessment; i

Long-term surveillance!
Energency plan actuation

10-1 R/hr to 104 R/hr 10Reactor 31dg or Sec- 1^~8 x 19 -{if:: 2 Detection of signif--

ondary Cont =4 - at for Mark I and 2 icant releases;
7Area Radiation T R//vt to 10 R/hr for Release assessment

hti 3 17 11 Long-tera surveillance

Area Radiation .

I Radiation Rxposure 10-1 R/hr to 10 R/hr _2N Detection of signif-4

Rate (Inside b1dgs or icant releases;
areas where access is Release assessment;
required to service Long-term surveillance
equipment important
to safety)

.

Airborne Radioactive
Materials Released from
the Plant - - - -

Noble Gases and 7ent
Plow Race

o Drywell Purge, Stand- 10-6 to 103 uC1/cc 2 Detection of signif-
by Gas Treat:nent Sys- O to 110% vent design icane releases;
tem Purge (for Mark flow 3 Release assessment
I, II III plants) Tm (Not needed if affluent |
Secondary Contafn= ant discharges thru common
Purge (for Mark I plants) plant vent)

o Secondary Containamac 10-6 to 10" uC1/cc 2 Detectica of signif-
Purge (for Mark I, II, III O to 110% vent design icant releases;
plants) flow 3 Release assessment

-(Not needed if offluent
discharges thru common
plant vent)

i

l
'
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TA8LE 1 (continued)

Category (see - - - - -

Variable Range Position C.1.3) Purpose

*

TYPE E - continued

Airbome Radioactive
Materials Releaseo frem

._. . the Plant - - - - - - - - - - - - - - - - - - -

Noble Cases and Vent - - - - -

Flow Rate (continued)
_. - - . - . .

o Secondary Contain- 10"' to 104 uC1/cc 1 Detection.of signif-

ment (reactor shield 0 to 110% vent design icant releases;

bids annulus, if in flow 3 Release assessment
'design) (Not needed if effluent dis-

charges thru common plant vent)
,

Auxiliary Building 10 6 to 10 uC1/cc 2" Detection of signif-4
o

(including any b1dg 0 to 110% vent design icant releases;
Release assessment;containing pri: nary flow -

system gases, e.g., (Not needed if effluent dis- Long-term surveillsace
vaste gas decay tank) charges thru common plant vent)

3 10o Common Plant Vent or 10-6 to 10 uCi/cc 2 Detection of signif-
Multi-purpose Vent 0 to HO% vent design icant releases; f
Discharging Any of flow 3 -- --- Release assessment;
the Above Reluses(If d.y- 10-6 @ 104 uCL/cc Long-tera surveinance

well c.t SGTS puge is included) M
o All Other Identified 10-6 to 101 uCi/cc 1 Detection of signif-

|

Release Points 0 to 110% vent design icant releases;
flow 3 Release assessment!
(Not needed if effluent dis- Long-tera surveillance
charges thru other monitored
planc vents)

Particulates and Halogens ' _ _ _ _,

33 -
o All Identified Plant 10-3 to 102 uCi/cc "3 Detection of signif-

Release Points. O to 110% vent design icant releases;
Sampling, with Onsite flow 3 Release assessment;
Analysis Capability Long-term surveillance'

.

29
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TABLE 1 (continued).

' Category (see
' Variable Rance Positien C.I.3) Purcese -

-

" TYPE ~ F- continued -

.

Envirens Radiation and ~~

Racicacrivi ty

lmR/lvt __.

Radiation Exposure 1^.,-" L'Lc to 10 Z/hr 3 {s %- . . .
and est.inttian

'

Detectiongof signif-
Racalg icant releases;

,

(Installed inser.: ment- 7erification;
ation) Relassa assessment;

Long-cars surveillsaca

IAirborne ladiohalogens 13-? to 10-3 uC1/cc 3 Ralsasa assessment;
*

and Particulacas (port 2bic Analysis
//smpling,withon- j.
site analysis cap-
ability)

1810-3 ,1- to 10" R/hr, photons 3 Relassa assessment;Plant and Environs 4
15ladiation 70-34rk to 10" rads /hr, beta 3 Analysis

(Portabla Inst:= tant- radiations and low-ansegy
,

ation) photons
,

-.

Plant and Environs Multi- ' = anal Gamma-Ray 3 Releases assasssent;
Radioactivity spectrometer Analysis
(Portable Instr.: ment-
ation) ~

.

9

i

b

m
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TABLE I (c:ntinued)
.

Category (see
1 . _. . . . Variable Rance Position C.1.3) Purcose -

TYPE E - Centinued
.

16
METc0R0 LOGY

_ _ _ . _

. -.

'Jind Direction 0 to 360* (25* accuracy 3 3alasse assessment
with a daflection of 15*.
Stem speed 0.45 mps
(1.0 g h). Damping. ratio -

between 0.4 and 0.6, dis-

canca constant la matars.

"Jind Speed 0 to 30 mps (67 mph) 20.22 3 Release assessment
.

spa (0.5 mph) accuracy for
wind speeds less than 11
sps (25 mph), with a start-
ing threshold of less than
0.45 mps (1.0 mph).

Istimation of At=cs- 3ased on vertical camper- 3 Ealease assessment
phric Stability acura difference from pri-

mary system. -5*C to 10*C
(-9*? to 13*7) and to.15*C
accuracy per 50 matar int-
ervals (20.3*? accuracy

,

per 16A fooc intervals) or
**analogous range for beeis- *

'F"*!P***** C22%PJtete. sttbilliu
~

estbnatz.

d

,

,

1
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| TABLE 1 (continued)

Category (see
, _

VaM able Rance Position C.I.3) Pureese _ .: -

TYPE E - (continued) -- -
.

,

ACCIDENT SAMPt.ING CAP * _

---- -

ABILITY ( Analysis Cao-
aollity Onsite) -

i Primary Coolanc & Sump Grah Sample Y 8 Ealesse assessment;

I~
a Gross Activity 10 uC1/mi to 10 C1/mi 7
o Gamma Spectrum (Isotopic Analysis)
o Baron Concenc Q to 1000 ppe

o Chloride Content 0 to 20 pga'

g
~ o Disolved Oxygen 0 to 20 ppa

o pH 1 to' 13

Cont = 4 m-c Air Grab Sample II Release assessment;
*"o Hydrogen Content 0 to 10% 1O to 30% "or inerted

containments
>

o oxygen Contenc 0 to 30%.

I4of.cp4c
o Gamna Spectru:a (y;i h ;u analysis)

.

.

*The ti:aa for cair.ing and analysing samples should he 3 hours or less from the,

time the decision is made to sample, except chlorida which should be within
24 hours.

D**D *
D 'T ]@2.A Lw o. o
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TABLE I (condnued)

-
,

NOTES

IWhere a variable is listed for more than one purposef the instrumentation Yequirements -
may be integrated and only one measurement provided.

.

2Design pressure is that value corresponding to ASME code values that are obtained at or
below code-allowable material design stress values.

3Design flow is the marf-em flowanticipatedinnormalop[eration.
4The mardmum value may be revised upward to satisfy ATJS requirements.
5m . . ._ t _ ,, .t _ , , _, .L , _ _ g. g .. g g.___,_ ggg g,

_

lCoup es Per qudtant locMed ist inLttument dimbfoA 1/3 to 1/2 m) dont from top of core.
,

6s,.______73 .t . 7, 3 _ g= cf ?t ;_ _ = ; ._ . _ . g , = g ___== g; g=__ eg =t= g; ;;;__

ansp ^^' --r , "' d '- :-_n = ulit :::i : ;:---ini ; ;. ..;;in ;f ;._l; ; ;; ; lin;
tin-it7 r z: r r :i'n: S n x ;f ;ii n n-ir/;n. ;r __;in / i; :;1_x . ~;:n x
rrrr:; c'rld i: 9. rf:: : f : ;-i:r h . -' : 7:' : :f : - u; rr: d: _1f in rr---i'

cir- ' --h; ;;'-- ;nin; lin =,_ ,1rp , ni i;_12 _;; ; ; 11 x 1;;; _%;n: :
>__.__> , ...., _-__, .__. _,_

.. ,_ , ._ __ __ _ _ , _
- . - - - - _ . . m.___ .... . .. ,. . _ , . . .... .,--

2xiin i: c " d: - d:' ', d: n ff x::id:r t'-r $ r - - - - : --- - - - - - r - ~ r * *,

91 : r ---''ll ::f *:-:: t r :271:7-f - ' M-.nznf ::f r :f---r r '----::::1
x:li:ix: in 'isc. 1_.;l '..n u l*. ;; r r i: n f x -- 7 ;rx.

7M4 h of two monitors at widely separated locacicas.
.

For estimating release ra'tes of radioactive materials released during an accident |8
'

from unidentified release paths (not covered by effluent monitors) x- Ex: : )
r- > r r; d ' ' ' t- S;;r ' r l; 16 r 20 1: r:E : :in f:p;22 ; .' | !

8 Provisions should be made to monitor all identified pathways for release of gaseous
radioactive materials to the environs in conformance with General Design Griterion 64. !

Monitoring of individual effluent streams culy is required where such streams are re- ,

'leased directly into the environment. If two or more streams are combined prior to
release from a common discharge point, monitoring of the combined stream is considered

.

to meet the intent of this guide provided such monitoring has a range adequate to
measure worst-case releases. l.

*

a factor of 2 '

10Monitors .sbould be capable of detecting and measuring radioactive gaseous effluent con-
centrations with compositions ranging from fresh equilibrium noble gas fission product
mixturesto10-dayoldmixtures,withoverallsystemaccuraciespf_'.in;.n. Effluent
concentrations may be expressed in terms of Xe-133 equivalents or in terms of any noble*

gas nuclide(s) . It is not expected that a single monitoring device vill have sufficient
range to encompass the entire range provided is this guide and that multiple corponents
or systems will be needed. Existing equipment may be utilized to monitor any portion of

..__ , _, . ,. ,_; ,. ...__r_.e _ g. . ._'_. c.e_
iffi:i r :1 u r n -f c r ;: '__athe stated range within the equipment design rating. _r:r.

4___..,__.t_...; e.._ _1_ _ .%
_

/

IIDetectors should respond to gamma radiation photons within any energy range from 60 kev
f to 3 MeV vich anjaccuracy of 220% at any specific photon energy from 0.1 MeV to 3 MeV.
Overall system accuracy should be within _'i lued;gFover the entire range.-

qenergy responae) ( a. ge,cor ofJ
-

<.

|
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TA8t.E.1 (continued)

I
'

~~

NOTES - continued |

. .

i

..

1IStatus ' indication of all Standby Power A-C busea,' D-C buses, inverter output buses
r M pnetsaatic supplies.

13To provide infornation regarding release of radioactive halogens and particulates.
Continous collection of representative samples followed by onsite laboratory measure-
ments of samples for radiohalogens and particulates. The design envelope for shield-
ing, handling, and analytical purposes should assume 30 minutes of integrated sampling

2 uCi/cc of radiciodinestime at sampler design flow, an average concentraciens of 10,

2 uC1/cc of particulate radio-in gaseous or vapor fors, an average concentration of 10
iodines and particulates other than radiciodines, and an average ga==a photon energy
of 0.5 MeV per disintegration.

.

14For estimating release rates of radioactive nacerials released during an accident.swer
rif t:rifi;f ::; r ; ;;;h; ';.;; .. ...;l by ;f f'...;; _i;;.;) . C; :1_;_; .;11;;;i:2

e' :;; ::;;:::i . ; ; _ _ ,1.; f;;;; _ ;l ., ;_L . . ., ._.. ., _.;;; ;; ;h; __ ,;;;.

') ;; ;;.. ' :;;; 15 ;; 0 1. ,_;i_.._ ;i;; 2;;...l _;.)

15To monitor radiation and airborne radioactivity concentrations in many areas through-
out the facility and the site environs where it is impractical to install stationary
monitors capable of covering both normal and accident levels. 1

Draft Rev45 ion i
16 Meteorological naasurements should conforn to the ' provisions of the forthcoming 4ree-

6 eses of Regulatory Guide 1.23, " Gestes Meteorological Programs"'jIn Support of Nuclea/t
Pcweit Pluts. " Septembe t 1980. i

17 sampling or monitoring of radioactive liquids and gases should be performed in a menner
which assures procurement of representative samples. For gases, the criteria of ANSI
N13.1 should be applied. For liquids, provisions should be made for sampling from well-
mixed turbulent zones and sampling lines should be designed to minimf re placeout or.

deposition. For safe and convenient sampling, the provisions should include:
a. Shielding to naintain radiation deses ALARA,
b. Sample containers with container-sampling port connector compacability,
c. Capability of sampling under primary system pressure and negative pressures,
d. Handling and transport capability, and
e. Pre-arrangement for analysis and interpretation.

IS An installed capability should be provided for obtaining containment sump, ECCS pump
room sumps, and other similar auxiliary building sump liquid samples.

.

6

34

. . . -

_ .- m. _

- .-
_

._J-.. ..

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -

'

, .L. . .. . . ..
.

. - .... .. . -- . - -- -. --. --- - --. . . - . . -.

. . > . : .., ....

TABLE 2

PWR VARIABLES
, ,

. . . . . .

.

Type A - Those variables to be monitored that provide the primary in' formation
required to pennit the control room operator to take specific manually controlled
actions for which no automatic control is provided and which are required for
safety systems to accomplish their safety function for design basis accident
events. Primary infonnation is that which is essential for the direct accomplish-
ment of the specified safety function and does not include those variables which
are associated with contingency actions that nay also be identified in written
procedures.

A variable included as Type A does not preclude it from being included as-
Type B, C. O, or E, or vica versa.

hobhh.Y.3)_ Variable Range Purpose

,

Plant specific plant specific 1 Information required
for operator action.

_

|

.

e

-
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TA6LE 2

PWR VARIABLES (continued)
,o

Type B Variables - Those variables that provide infonnation to indicate whether
plant safety functions are being accomplished. Plant safety functions are (1) -

reactivity control, (2) core cooling, (3) maintaining reactor coolant system'

integrity. (4) containment integrity (which includes radioactive affluent control)..

Variables are listed with designated ranges and category for design and qualification
requirements. Key variables are indicated by design and qualification Category 1.

,

Category (see
Variable Range Position C.I.3) Puroose

TYPEBVARIABL[S

Reactivity Control

: 100% 1

10-6 ||to full power 1 Function detection;Neutron Flux
Accouplishment of,

- 31tigation.

Control Rod Position full in or not 3 verification
full in

RCE Soluble Soron 0 to 6000 ppm 3 Verification
Concentration

Wa.tst
RCS. Cold Leg 3 Temper- 50*F to 400*F 3 Verification

'

ature

.

.

Core Cctling

Wa.te,1
RCS Hot Lag Temper- 50*F to 750*F 1 Function detection;

-ature Accomplishment of
,

mitigation; '

Verificacion;
Long-terz surveillance

Wa.tt)t
RCS Cold Lag Temper- 50*7 to 750*7 1 Function detection;

latura Accomplishment of
mitigation;

Verification;
Long-term surveillance

|
.

4
RCS Pressural O to 3000 psig 1 Function detection;

(.4000 peig for CE Accomplishment of
plants) mitigation; j

Verification;
Long-term surveillance

36
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TAELE 2 (continuedl*

_ . . -

~~
Category (see

Variable Range Position C.I.3) Pureose
.

TYPE B - continued

Core Cooling (continued) "
.

200* 5
l t W F to 2300*7 3 verificationCore Exic Temperatura

(for operating plants - .

'

200* 2998F to 1650*F)
.- -

Coolant Level in Bottom of core to -1--(Direc: Verification, accom-

Reactor top of vessel kidicating or re- plishment of nitigation_
cording - device- not
needed)

Degrees of Subcooling 200*F subcooling to - Verification and
35*F superheat 'L; ;; ;- 2:';; analysis of plant

;' r - 2, with conditions
confirmatory oper-
ator procedures)

Maintaining Reactor Ccolant
System Integrity

4
RCS Prassural 0 to 3000 psig i Function detection;

(4000 psig for CZ Accomplishment of
plants) mitigation

lContainment Sump Water Narrow range (sump), 3' Function detection;

Level Wide range (bottom of 1 Accomplishment of
conesi,= ant to 600,000- mitige. tion;
gallon level equivalent) Verification

Coneminment Pressure! O to design pressureZ 1 Function detection;

(peig) Accomplishment of
mitigation;

Verification

1

|
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TABLE 2 (continued)

Category (see ..

Variable Rance Position C.I.3)' Purcose

TYPE S - continued - .

- _ . . .

Maintaining Containment
Intagri ty . _ _

'

.

Containment Isolation Closed-not closed 1 Accomplishment of
Valve Posicion (exclud- isolacion
ing check valves)

1

Con tainment Pressurel 10 osia to design oressure J Function detection
Accennlish-ent of
mitiestion

Verificatien

I
.

--% - --e.

- e- ee.

$

em =

1

1
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TA81.E 2 (continued) ,

PWR VARIABLES (. continued)
-

. .
. _ _ . _ . _ _ . . _ _ _ _ __ . .._ .__.

_ . . . _ _ .

. . _ _ TYPE C Variables - Those variables that provide infonnation to indicate the potential
-for being breached or the actual breach of the barriers to fission product releases.

The barriers are: (1) fuel cladding, (2) primary coolant pressure boundary, and (3)
containment. _ _ _ _ _ _ _ _ ~ ._ ..

-- .

Categorf (see
Variable Range Position ~C.I.3) Purpose

.

TYPE C VARIABLES

Fuel Cladding
200* 5l He8? to 2300*F 1 Detection of potentialCore Exit Temperatura
(for operating plants - for breach;

200* ;se F to 1630*7) Accomplishment of
mitigation;

Long-ters surveillance ,

I
Radioactivity Concen- h !ach Spec limit to 1 Detection of breach
cration or Radiaticu 100 ti:nes Tech Spec
Level in Circulating limit R/hr
Primary Coolant -

.

'- 't-r "- T ' ; rf 10 uC1/gn to 10 C1/gs 3 Detail analysis; '

Analysis of Primary or T E-14844 source ters Accomplishment of
Coolant in coolanc volume mitigation;

%; : 12:ir'-- Verification;
-

*Cansna Spectrum Long-term survatilance 4

.

Reactor Coolant Pressure
Boundarf

4
RCS Pressural O to 3000 psig 1 Detection of potential

(4000 psig for CZ for or actual breach;
,
' plants) Accomplishment of

mitigation;
Long-tern surveilance

i

i

! Contaimmant Pressura 10 psia to design 1 Detection of braach;l

2pressure psig Accomplishment of
(5 psia for sub-atmos- mitigation;

|
pheric contafnmants) Verification;

Long-tern surveillance
|

|
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TABLE 2 (centinued)
__ _

~~
Categorf (see

Variable Range Posttien C.I.3) Puroose
.

TYPE C - continued

Reactor Coolant Pressure
Bouncary (continued)

- .Conr=4nmant-. Sump Water Narrow range (pump), ._.3_ _.._... Detection _of breachL ..
Levell Wide range Gottom of 1 Accomplishment of

coatstmnant to 600,000- e_.__ . mitigation;

gallon level equivalent) Verification;
Long-carm surveillance

_. _ _ . .

7 11
ContainmegtArea 1 to 10" R/hr 3 Detection of breach;1

,

, Radiation Verification'

f

I Effluent Radioactivity - 10-5 to 10-2 uCi/cc 3 Detection of breach;

} Noble Gas Effluent from Verification
' Condenser Air Removal
I System Exhaustl

! !

!
-

i ,

.-

,

4

; Containment
1

O to 3000 peig 1" Detaction of potential| RCS hessural
j (4000 psig for CZ for breach;

plants) Accomplishment of
mitigation

!

Cont =f'mant Hydrogen 0 to 10||| (capable of oper g -- - - - - - Detection of potentiall
,

| Concentration ating from 10 psia to max --- ~ for breach;
issue design pressure-) Accomplishment of

Lofg-ets O e condenser urvei?ianceg
.,

Conesinment Pressural 10 psia pressure to 3 r.imac 1 Detection of potential
' 2design pressure for ecucrete; for or actual breach;

4 times design pressure for Accomplishment of
steel (5 psia for sub-atmoseherie sitigation

containsing

,

40
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TABLE 2 (continued)
.

I

Category (see -|
Variable Range Position C.1.3) Purcose

TYPE C - continued ~

. _ . . _ .

Containtpent (continued)
. .- - . -...- .

- -9 10Containment Effluent 10~' to 10-2 uC1/cc 1 Detection of breach;'
Radioactivity - Noble Accomplishment of
Gases from Identified mitigation;
Release Pointal Verification

T mR//vr. i ,a &.
Environs Radioactiw W to 10 R/hr 3K Detection of breach;

licy - Exposure Rate Accomplishment of
mitigation;

7erification
,

1

'

1

|
!

.

O

e = <e e. =

.
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TA8LE 2 (continued)

PWR VARIABLES (continued)
, ..

. _ . _ . . _ . . _ . TYPE.0 Variables - Those variables that provide information .to indicate .the oper- _

ation of individual safety systems and other systems important to safety. These
.

variables are to help the operator make appropriate decisions in using the indi-
vidual systems important to safety in mitigating the consequences of an accident.

.. . _. . . -

Variable Range Position C.1.3) Purcose
,

TYPE O VARIABLES.,

Residual Heat Removal or
_.

Oecay Heat Removal System

3 2 To monitor operation3HR System Flow 0 to 110% design flov

RER Heat Exchanger 32*T to 350*F 2 To monitor soperation
Out Te:nperature and for analysis

|

|

. Safety Injection Systems

Accusatiator Tank Level 10% to 90% volume 2 To monitor operation
Level or Pressure O to 750 psig

|

Accumulator Isola- Closed or Open 2 Operation status
tion 7alve Position

3cric Acid Charging 0 to 110% design flow 3 3 To monitor operation
Flow

Flow in HPI System 0 to 110% design flow 3 2 To monitor operstion

Flow in LPI System 0 to 110% design flow 3 2 To monitor operation

Refueling Water Top to botton 2 To monitor operation
Storage Tank Level

Primarf Coolant System

Reactor Ceolant Pump Motor current 3 To monitor operation
Status .

.
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TA8LE 2 (continued)
_

Categorf (see -- -

Variable
_

Range Position C.1.3) Purcose '
~

TYPE D - continued
.

Primarv Ccolant System -
|

(continued) '

__ _
Primary System Safety Closed-not closed 2 _.____Cperation status; to __

_

Relief Valve Positions monitor for loss of
(including PORY and
code valves) or Flow

_ _ , _ _ _
coolanc

Through or Pressure
g g ,g 7,17,g _ _ _. ._. -_

- . - . . . . _ _ . . . - - - . - . . .

Pressuriser Laval Bottom to top 1 To assure proper oper-
ation of pressurizer

Pressurizer Heater F.lectric current 3 To determine operating
Status status

Quench Tank Level Top to botto:a 3 To monitor operation

Quench Tank Te=p- 50*? co 750*? 3 To nonitor operation
erature

Quench Tank Pressure O to design pressure 3 To monitor operation

---
.

Secondarf System.

(Steam Generator)

Steam Generator Level From tube sheet to .' ;; - m . , 1 To monitor operation;

separators 'r- ? '_ 7 P --- %
Steam Generator From atmospheric pressure 2 To monitor operation
Pressure to 20% above the lowest

safety valve setting

Safety / Relief Velve Closed - not closed 2 To monitor operation
Positions or Main
Steam Flow

__.

Main Feedvater Flow 'O to 110*. design flow 3 3 To monitor operation

.
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TABLE 2 (:entinued)

Category (see
.

. _ . . . _ _ Variable. . . _ _. Range Position C.1.3) . _ _ _ . . _ _Puroese
_ _ 'l

T(PE D - continued
" ~ ~

._.. - . -.

Auxiliary Feedwater or
_.

Emergency Feecwater
'

System
1

3 2- To monitor operation
i kmilfary or Faergency 0 to 110% design flow

Feedwater Flow C. for'

3&W
plants)

4 Condensate Storage Plant specific 1 To ensure water supply
Tank Water Laval for atir"f ary feedwater

(Can be Category 3 if
not primary source of
AFW. Then whatever is;

' ' primary source of A?W
i should be listed and

should be Category 1)
:

.

4

i
L

Centainment Coolinc
Systems

3 2 To monitor operationConc =4-mane Spray 0 to 110% design flow
Flow

I

h

~ ~

Himac Removal 57 the Plant specific 2 To monitor operation
Containment Fan Heat
Removal System .

I Containment Atmos- 40*7 to 400*7 3 To indicate accomplish--
phare Temperature ment of cooling

Conc =f = ant Sump 50*7 to 250*F 2 To monitor operation
Water Tamperature

,

[
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TABLE 2 (continued)

| Category (see -.

Variable Rance Position C.1.3) Purtose

| TYPE D - continued -

. . . .. . . -

Chemical and Volume
Control System - - - - - - -

3 2 To monitor operationMakeup Flow - In 0 to 110% design flow

3 2 To monitor operation
-

Lecdown Flow - Out 0 to 110% design flow

Volume Control Top to botton 2 To monitor operation i

Tank Laval

Cooline Water System

Component Cooling 32'? to 200*? 2 To monitor operatien
Water Tamperature
to ES7 System

|
Components '

3 2 To monitor operationComponent Cooling 0 to 110% design flow
Water Flow to ESF
System Components

_.

,
_.

.

Radwaste Systems _
.

*

High-Level Radioactive Top to bottom 3 To indicate
Liquid Tank Level storage volume.

Radioactive Gas Hold- O to if0T design 3 To indicate
2up Tank Pressure pressure storage capacity

Ventilation Systems

Emergency 7entila- Open-closed status 2 To indicate damper
tion Damper Position status

Power Sucolies

13Status of Standby voltages, currents, 2 To indicate system

Power & Other Energy pressures status

Sources Important to |Safety (}ujdt1ulic,
pteumatic)

.

45
_

W

_ mWuumemuuumM *Rb6 mehw em e*w--e mg p e em w- hem 9



'*

;
- m

i i4

! TABLE 2(continued)

PWR VARIABLES (continued)
.

j
_,

TYPE E Variables - Those variables to be :nonitored as required for use in detennin-
ing the magnitude of the release of radioactive materials and continually assessing

-

*

such releases. __

| Category (see
j Variable Rance Position C.I.3) Purcose

TYPE E VARIABLES
;

'

| Containment Radiation
,

"
Containment Area 1 R/hr ter 107 R/hr 1 Detection of signif-

! Radiation - Ei Range icant releases;l

Release assessment;

!
' Long-term surveillance;

Emergency plan actuation" '

i

Area Radiation

4 11
! Radiation Exposure 10-1 R/hr to 10 R/hr _2 Detection of signif-
i Rate (Inside b1dgs or icant releases;.

1 areas where access is Release assesrment;
i required to service Long-ters surveillance

equipment important to
safety)

:

)
i Airborne Radioactive
i Materials Released from
; the Plant
]

| Noble Cases and Vent
i Flow Rate - -

i.
10o Containment or Purge 10-8 to 105 uC1/cc 2 Detection of signif-

1 Effluent * O to 110% veut design icant releases;

flow 3 Release assessment
j (Not needed if effluent dis-

charges thru coummon plant vent)J

4 10o Secondary Contain- 10-8 to 10 uCi/cc 2 Detection of signif-

ment (reactor shield 0 to 110% vent design icant releases;

; bldg annulus, if in flov3 Release assessment
design) Qiot needed if effluent dis-

charges thru cousson plant vent)

o Anr111.wy Building 10-6 gotoiuC1/cc 2 Detection of signif-10
i

(including any b1dg 0 to 110||| vent design icant releases; |
cont *4n4"! primary flow 3 Release assessment; i

! system gases, e.g., (not needed if effluent dis- Long-term surveillance !
waste gas decay tank) charges thru common plant vent)

46
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TABLE 2 (continued)
.

_ . 1

Category (see ~

Variable Rance Position C.I.3) Pumose

TYPE E - continued
.

Airborne Radioactive
- -- Mater 1als Release- frem -- -- --- - -- - - -

the Plant (continuec)
. - . . - - - .

Noble Gases and Vent
Flow Race (continued) . ._ . _ _

0
o Condansor Air Removal 10-4 to 103 uC1/cc 1 Detection of signif-

lSystan Whmiime O to 110% veut desip icant releases;

flow 3 Release assessment
(Not needed if affluent dis-
charges thru comon plant vent)

3o Comon Plant Vent or 10-6 to 10 uC1/cc 2 Detection of signif-
t

Multi-purpose Vent 0 to 110% vent design ic.er. releases;

Discharging Any of , flow 3 Release assessment;

8 " " * " ** *****
_10-6 f.o 104 uCL/cc.g

claded)
3 12

o Vent Frem Steam Gen- 10-1 to 10 uC1/cc 2 Detection of signif-
erator Safety Relief (puration of releases in icant releases;

Valves or At:nospheric seconds, and sess of steam Release assessment
Dump Valves per unit time)

10
o All Other Identified 10-8 to 102 uCi/cc ._2 Detection of signif-

Release Points 0 to 110% vent design icant releases;

flow Ralease assessment;

(Not needed if effluent dis- Long-ters surveillance
charges .hru other monitored
plant vents)

Particulates and Raiogens

o All Identified Plant 10-3 to 10% uC1/cc 3 Detection of sign 15-

Release Points (ex- O to 110: vant design icant releases;

j cape Steam Generator flow 3 Release assessment;

Safety Relief Valves Long-term surveillance
or Atmospheric Steam
Dump Valves and Con-
densor Air Removal|

| System Exhaust)
| Sampling,ilich On-

site Analysis Cap-
ability

47
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TABLE 2 (continued)

Category (see
~~

Variable Rance Position C.1.3) Purcose ..

. .. . TYPE E - centinued- - - - - - - - - - - - - - - -~

.

Environs Radiation and -- - - - - -

Racioactivity 1

1 mR/htt
~

and estimation

Y {-8 '' __.DetectionAof signif-4Radiation Exposure 17 L'L; to 10 R/hr
_

Racal icant releases; L
~

(Inscalled instrument- Verificacion;

ation) Release assassi:: ant;

Long-tern surveillance

'

Airborne Radiohalogens 10-9 to 10-3 UCi/cc 3 Release assessment;

and Particulates (po,ttable Analysis

pampling, with on- '
>

site analysis cap-
ability)

.

16
Plant and Environs 10-3 ers-to 10" R/hr, photons 3 Release assessment;

4 16Radiation ;g-3 M to 10 rads /hr, beta 3 Analysis

(Portable Instrunent- radiations and low-energy
ation) photons

~ t

*Plant and Environs Multi-channel Gamma-Ray 3 Releases assessment;
Radica,.tivity spectrometer Analysis

(Portable Instrument-
ation) -
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TABLE 2 (continued)
.

Categorf (see
-- -- - - Variable - Range Positiom C.I .3) - -Purcosa - - -- N

TYPE E - Continued - -

.

METEOROLOGY 17 ]__.
~~

Wind Direction 0 to 360* (tS* accuracy 3 Release assessment
with a deflection of 15*. .

Starting speed 0.45 mes
(1.0. mph). Damping ratio
between 014 and 0.6, dis-
tance constant $2. meters.

Wind Speed 0 to 30 mps (67 mph) 10.22 3 Release assessment
ups (0.5 mph) accuracy for I

wind speeds less than 11
mps (25 mph), with a start-
ing threshold of less than
0.45 mps (1.0 mph).

Estimation of Atsos- 3ased on vertical temper- 3 Release assessment
phric Stability ature difference from pri-

mary system, -5'c to 10*C
(-9'? to 18'F) and 20.15*C
accuracy per 50 meter int-
ervals (!0.3*F accuracy ..

per 164 foot inter ntis) or
analogous range for beew-
2- , 2 -- citeAna.tc mbility
ut.uxx.tu .

|*

$

i

!
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TAal.E 2 (continued)
.

Category (see
, ~~

_ _ , _ _
Variable Range Position C.1.3) Purcose

TYPE E - (continued)
-

ACCIDENT SAMPt.ING CAP * - - - - - -

ABILITY (Analysis Cap-
ability Onsite)

18 II
Primary Coolant & Sump Grab Sample 3 Release Assessment;

.

~ * * " "I
o Gross Activity 10 uC1/al'to 10 C1/mL 73
o Gamma Spectrum (Isotopic Analysis)
o Baron Content 0 to 6000 ppa

o Chloride Contenc 0 to 20 ppa

o Disolved Oxygen 0 to 20 ppa

o pE 1 to 13

18
ConrM eant Air Grab Sample 3 Release assessment;

* "" I
o Hydrogen Content 0 to 10% 1

O to 30% for ice
condensors

o Oxygen Content 0 to 30,%
Ts of.Qpu.

o Ganna Spectrum C: L_; ;x analysis)

.

*The time for taking and analysing samples should be 3 hours or less from the
time the decision is made to sample, except chloride which should be within
24 hours.

|

.
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TA8t.E2(continued)

!

NOTES; ..

..-

-I
. . _ .

. - . - - - - - - - - - - - - - - - -

; Where a vcriable is listed for more than one purpose, the instrumentation requirements
' may be integrated and only cue meaanrement provided. -

2Design pressure is that value corresponding to ASMF. code values that are obtained at or,
below code-allcwable material design stress values.

3Design flow is the mar %= flow anticipated in not operation.-

| 4The mar %= value may be revised upward to satisfy An'S requirements. -

5A minimum of 4 measurements .per quadrant is required for operation. Sufficient number
l

'

should be installed to account for attrition. (Replacement instrumentation should meet
the 2300*F range orovisiond

6,,__.=_____ g== g 3= =_g , g g= ==== ____ =,=g, g= ______,_
_

g=__ 7,_=_,_=,_ 7 _2
-

_g_ ,__________ __. g ___, __ _ , _ _ _ _ _ . _ _ _ _ g _ g _ _ _ q .2 : _ ._ g, _ n___ ___...__ .

_

_

_ _ ,

s.' r it x ::= :r i;n i x- ; cf : hic: n:i n/;;_. x nri::/=1: n i -- :7::=. -

' cur c:- 9 ~:i! 5 &, cr E r ! r ; '1"'- ~' r ;r i c f --- t r--- 9 "' ! ': : 2:12 -- ~ ~
:: : :in _1_:i ; p:'- _; .uk : lin :: 1 :;, :xh x x: h;, r f ci _1f :: b; 2

l'x x ir; nij::: :: irri--*- , 14; . , 12 E-_ '_'-- . : xt 2: ' ::: m =;* * ' *
_ - .

:= 'n x::x:17 _ nihih-:ff ::n 9:1f, :h : -ff _:xid x ;i : i .. .x 7 n --
;:: := x: '_19 h x - - - '_ ' * - - > h: : 5 r- :7:d-> Er::=:=d ut: 12
- ::n nri- :xxx1 x .dici;n i . hi;..1. . 1.. ; ;.11 y..ai; f u _.; m_ .

b4 n 4 -'"= of two monitors.at videly separated locations.

9?or estimating release rates of radioactive materials released during an accident
from tinidentified release paths (not covered by affluent monitors) - eeneseweee
r= f:n x;;':ile7 (i;;: x'- = 17 15 :: 10 2 x:i:x cin f ; nix:.1

3Provisions should be made to monitor all identified pathways for release of gaseous
radioactive materials to the environs in conformance with General Design Griterion 64.
Monitoring of individual effluent streams only is required where such screams are re-
leased directly into the environmant. If two or more screams are combined prior to
release from a connon discharge point, monitoring of the combined stream is considered
to meet the intent of this guida provided such monitoring has a range adequate to
measure worst-case releases.

(Nit %in G SMt0M of Ri

10 Monitors should be capable of detecting and measuring radioactive gaseous affluent con 2
i centrationswithcompositionsrangingfromfreshequilibriumnoblegasfissionproduced
j mixtures to 10-day old mixtures, with overall system accuracies [ f $ dx- t . Iffluent
- concentrations may be expressed in terms of Ie-133 equivalents or in terms of any noble

gas nuclide(s). It is soc expected char a single monitoring device will have sufficient
range to encompass the entire range provided in this guide and that multiple components
or systems will be needed. Existing equipment may be utilized to monitor any portion of

''" "- ' '' '

the stated range within the equipment design racing.
-- --' r d r if := :h; i :-- : :f - ' :' ; ix x--- =:in 17: in:: : f =:: :f 1.

11Detmeters should respond to gasma radiation ph' cons within any energy range from 60 kev
o 3 MeV with aiQaccuracy of r20% at any specific photon energy from 0.1 MeV to 3 Mav.

Overall system accuracy should be within.-i kxhjover the entire range.]
_

QW MPonf) (a.fatorafy
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TABLE 2 (continued)
actor of D

| i ..

{ NOTES - continuedi

menitors
12Effluent for PWR steam safety valve discharges and atmospheric steam dump valve dis- '

3
[

charges saould be capable of approximately linear response to gamma radiation photons
L__ with _ energies from approrfmmtaly 0.5 MeV to 3 Me7. Overall system accuracy should be

withinj-t:rde: :' r ;;i n u. Calibration sources should fall within the range of L

approx mately 0.5 May to 1.5 MeV (examples: Ca-137, Ma-54, Na-22, and co-60). Effluent,

concentrations should be expressed in terms of any gamma-emitting noble gas nuclide
within the specified energy range. Calculational methods should be provided for est- )
imating concurrent releases of low-energy nchle gases which cannot be detected or
measured by the methods or techniques employod for monitoring.

13Status indication of all Standby Power A-C buses, D-C buses, inverter output busas
and pneumatic supplies,,

i

18+To provide information regarding release of radioactive halogens and particulates.
Continous collection of representative sa.nples followed by cosite laboratory measure-
mants of samples for radichalogens and particalates. The design envelope for shield-
ing, handling, and analy H e=1 purposes should assume 30 minutes of integrated sampling

2 uC1/cc of radiciodinest1=a at sampler design flow, an average concentrations of 10
1in gaseous or vapor form, an average concentration of 10 uC1/cc of particulate radio-

iodines and particulates other than radioicdines, and an average gamma photon energy
of 0.5 MeV per disintegration.

15For est_ mating release rates of radioactive materials released during an accident.frew
.._,u_.,,,q...,.. q __x. g-.,,.7__,_,_g g_,_ ig.g.

_

O' :::::::::::i:: :- ;1:: f:1*. a i b; ich:::: -; - ::: ::: c' & ----1 r_
(1. ; ;; ;i n n '_7 '5 n 20 ': n ;i. c ;in .:;_ 2x..', k. _

16 o noni;;or radiation and airborne radioactivity concentrations in many areas through-T
out the facility and the site environs where it is i= practical to install stationary
monitors capable of covering both nor=al and accident levels.

l %steorological measurements should conform to the provisions of the forthcoming rev-
ision of Regulatory Guide 1.23, "Onsite Meteorological Programs".

18 Sampling or monitoring of radioactive liquids and gases should be performed in a manner
which assures procurement of representative samples. For gases, the criteria of ANSI
N13.1 should be applied. For liquids, provisions should be made for sampling from well-
mixed turbulent zones and sampling lines should be designed to minimize plateout or
deposition. For safe and convenient sampling, the provisions should include:

a. Shielding to maintain radiation deses ALARA,
b. Sample containers with container-sampling port connector compatability,
c. Cyability of sampling under primary system pressure and negative pressures,
d. Handling and transport capability, and
e. Pre-arrangement for analysis and interpretation.

19 n installed capability should be provided for obtaining contai= ment sump, ECCS pumpA

room sumps, and other simf1=r auxiliary building sump liquid samples.
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VALUE/ IMPACT STATEMENT
~~

.

_

~ '

- 1. PROPOSED ACTION
''

,

1.1 Description

The applicant (licensee) of a nuclear power plant is required by the Coa-
mission's regulations to provide instrumentation to'(1) monitor variables and

,

2

systems over their anticipated ranges for accident conditions as appropriate
to ensure adequate safety and (2) monitor the reactor containment atmosphere,

i spaces containing components for recirculation of loss-of-coolant accident
,

~
'fluid, effluent discharge paths, and the plant environs for radioactivity that

may be released from postulated accidents. This revision to Regulatory Guide 1.97
,

proposes to improve the guidance for plant and environs monitoring during and |

following an accident, including extended ranges for some instruments to account
for consideration of degraded core cooling.

.

1.2 Need
- *-

Regulatory Guide 1.97 was issued as an effective guide in August 1977. At
the time the guide was issued, it was recognized that more specific guidance than
that contained in the guide would be required. However, the difficulty in
developing the guide to the point where it could be initially issued was evidence :

'

that experience in using the guide as it then existed was essential before f
further development of the guide would be meaningful.

;

! Therefore, in August 1977, the staff initiated Task Action Plan A-34,
,

'

" Instruments for Monitoring Radiation and Process Variables During an Accident." !

The purpose of the task action plan was to develop guidance for applicants,
licensees, and staff reviewers concerning implementation of Regulatory Guide 1.97. ;

Such effort would provide a basis for revising the guide.
i

When the staff was ready to issue the results of the Task Action Plan A-34
effort, the accident at TMI-2 occurred. Subsequently, the TMI-2 Lessons Learned
Task Force has issued its " Status Report and Short-Term Recommendations," NUREG-0578.

i
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.

This report, along with the draft Task Action Plan A-34 report; Oraft 1 of Reguia ~ ~
tory Guide.1.97, dated April 12,.1974; and Standard ANS-4.5, provides. ample basis . |,

for revising Regulatory Guide 1.97. -~-~

L3 Value/Imoact of the Prooosed Action - - - - - -

1.3.1 NRC Ooerations
*

. ,

Since a list of selected variables to be provided with ' instrumentation to
,

be monitored by the plant operator during and following an accident has not. |
been explicitly agreed to in the past, the proposed action shoulif result in j
more effective effort by the staff in reviewing appifcations for construction j

'permits and operating ifcenses. The proposed action will establish an NRC
position by taking advantage of previous staff effort (1) in completion of a
generic activity (A-34), (2) in evaluating the lessons learned from the TMI-2

,

event (NUREG-0578), and (3) in conjunction with effort in developing a national
standard (ANS-4.5). For future plants, the staff review will be siInplified with
guidance contained in the endorsed standard developed by a voluntary standardss

'

group and the regulatory guide, which includes a list of variables for accident'
monitoring. Efforts by the staff to implement Revision 1 to Regulatory Guide 1.97 !

'

has been fra'ught with frustration and met with delays because the guide was
adjudged by licensees to be vague and ambiguous. Revision 2 eliminates the (

problems encountered with Revision 1 because it provides a minimum set of vari-,

ables to be measured and hence gives more guidance in the selection of accident
[
|monitoring instrumentation. Consequently, there will be no significant impact

on the staff. There will, however, be effort required to review each operating '

plant and plants under construction to NN Yh@3with Regulatory
.

Guide 1.97. '
:

,

1.3.2 Other Government Agencies i

Not applicable, unless the government agency is an applicant..

1.3.3 Industry

|
The proposed action establishes a more clearly defined NRC position with |

regard to instrumentation to assess plant and environs conditions during and

54
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'

following an accident and, therefore, reduces uncertainty as to what the staff '

considers acceptable. in the area of accid.e.nt monitoring. Most of the impact on
. . . . ..

industry will be in the area of providing in' trumentation to indicate the poten-
,

s

tial breach and the actual breach of the barriers to radioactivity release, i.e.,
fuel cladding, reactor coolant pressure boundary, and containment. These instru-
ments have extended ranges and there are others with qualification requirements

~

not previously imposed. There will be additional impact due to a heretofore
unspecified variables to be monitored (f.e., water level in reactor for'PWRs aiid

-

radiation level irt the primary coolant water for PWRs and BWRs) that have been
identified during the evaluation of TMI-2 experience and will require development.,

Attempts were made during the comment period to determine the cost impact
on industry for future plants and for backfitting existing plants. Estimates
ranged from $4,000,000 to over $20,000,000. The higher estimates undoubtedly
charged all accident monitoring instrumentation to Revision 2 to Regulatory -
Guide 1.97.which should not be the case. The requirement for accident monitoring
has always been a part of the regulations. Consequently the impact of Revision 2
to Regulatory Guide 1.97 should only be the delta added by Revision 2.. A conser-
vativeestimateoftheincreasein[equirementsaretheadditionsofTypeC

'
,

measurements and the upgrading of some of the Type 8 measurements to higher
qualification of the instrumentation. There are 17 unique Type s & C variables to
be measured for PWRs, less for BWRs. A conservative average cost for each
measurement is $130,000 making a total cost impact of $2,210,000. If this

figure were doubled to account for overhead costs and about a 15%' contingency1

added, the cost impact would be about $5,000,000. This cost estimate is the i

same for operating plants as for plants under construction and future plants.
;

While it is recognized that for operating plants the costs associated with !

backfitting are generally higher than the costs assor. fated with new plants, ;

there are some concessions made in some of 'he requirements due to existing |t
'

| licensing committments which brings the cost estimate to about the same value.

1.3.4 Public -

:

I

l

The proposed action will improve public safety by ensuring that the plant '

operator will have timely information to take any necessary action to protect |
the public. |

:

i
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.

No impact on the public can- be foreseen. ~'

;. .. . . .
.

. .
-

1.4 Decision on Procosed Action
,

As previously stated, more definitive guidance on instrumentation to assess
plant and environs _ conditions during and following an accident should be given.

|
,

| Z' TECHNICAL APPROACH.

.

This section is not applicable to this value/ impact statement since the
,

proposed action is a revision of an existing regulatory guide, and there are no
alternatives to provi' ding the plant operator with the required information.

'

3. PROCEDURAL APPROACH

Previously discussed.

4. STATUTORY CONSIDERATIONS
.

. %

4.1 NRC Authority

.

Authority for,this guide would be derived from the safety requirements of
the Atomic Energy Act through the Commission's regulations, in particular,
Criterion 13, Criterion 19, and Criterion 64 of Appendix A to 10 CFR Part 50,
which require, in part, that instrumentation be provided to monitor variables,
systems, and plant environs to ensure adequate safety.

4.2 Need for NEPA Assessment

| The proposed action is not a major action as defined in paragraph 51.5(a)(10)
l of 10 CFR Part 51 and does not require an environmental impact statement.

,

|
-

l 5. RELATIONSHIP TO OTHER EXISTING OR PROPOSED REGULATIONS OR POLICIES

No conflicts or overlaps with requiraments promalgated by other agencies
are foreseen. 'This guide does include the' variables to be monitored on site by -
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the plant operator in order to provide necessary information for emergency ~~

planning. However, emergency planning ard its relationship to other agencies is,

,
, ,

provided by other means. Implementation of the proposed action is discussed in
__

Section D of the proposed revision. J -
,

I

S. SIMtARY AND CONCt.USIONS
-.;

The revision to Regulatory Guide 1.97, " Instrumentation For Light-Water-

_' Cooled Nuclear Power Plants to Assess Plant and Environs Conditions During and

Following an Accident," should be issued and implemented according to existing
schedules.

. .

3
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AMERICAN NUCLEAR SOCIETY
E - STAND ARDS COMMITTEE

*
"8^T 6-.

:::-- er
TO: ANS/NUPPSCO Members

IEEE/NPEC Members

SUBJECT: Industry Review of NRC Regulatory Guide 1.97

Enclosed are detailed cements en this Guide precared 1ast week by the N15 4.5
Writing Group. The coments address (1) design and qualification category
criteria, and (2) specific variables, ranges, and applicable criteria for both
3WR and PMR plants.

Review and discussien of this material is scheduled at the October 15th NUPPSCO
and the Oct:eer 29th NPEC meetings. Formal submittal of approved ccncensus
c:rm:snts to NRC is plannec.

While these coments have been prepared using a Working Paner F draft of the Guide
dated September 9th, its technical centent is virtually identical with the previous
June 2nd version submitted to ACRS and a subsequent Working Paner E version dated
August 20th. You should be able to secure a copy of one of these versions within
your company crganization prior to the NUPPSCO and NPEC meetings. The only
significant changes in these versicns are:

(1) NRC has reduced the scene to that of the centrol room operator;
(2) Table 1 criteria has been converted to text femat, and
(3) Design and ' Qualification Categories 1, 2, and 3 have been

established to specify applicable recuirements to specific
variables.

In a separate effort, an AIT7ask Terca chained by 3f11 Coley has develooed
variable recomendations to " facilitate management of the accident situaticn" in
the control rocm, the TSC, the EOF, and on the SPDS described in f0 REG-0696.
These recomendatiens are enclosed for censideration at the ?CPPSCO and MPEC
metings.

I look forward to reviewing this material with you at the meetings, and greatly
aopreciate your assistance in providing a thorough review of this Regulatory Guide. ,

Sincerely,

/

1::ren 9triey
Chairman,iuC 4.5

LS/bjk
Enclosures
cc: W. Coley, P. Higgins (AIF) .ma o

D [ ]}. fANS 4.5 Writing Group D D
,
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EMERGENCY RESPONSE FACILITY ACCIDENT MONITORING

I. ACCIDENT MANAGEMENT FUNCTIONS

The emergency response facilities / display systems consist of the
control room, safety parameter display system (SPDS), the
technicalsupportcenter(TSC),theemer!encyoperationsfacility (E0r), and the nuclear data lin (NDL). These
facilities / systems will operate as integrated system to enhance
management and control of plant emergency response
capabilities. These facilities are designed to provide a
graduated response to emergencies as determined by the severity
of the accident and the time following accident initiation.

The approach used to select variables for each emergency
facility requires careful definition of the functions to be
carried out in managing an accident and the particular
instrumentation requirements associated with each function. In
this context, variables will be internreted as real-time " data"
needs in order to distinguish these from off-line background
"information". (Actual decision-making in an accident will
depend more won "information", which results from an off-line
analysis of the data, than from the availability of real-time
raw data, in and of itself.)

In this section the accident management functions and variable
selection criteria are described. In the following section
(Section II) the role of emergency. facilities on an accident are
outlined in accordance with their assigned accident functions.
This systematic approach has established the basis for a
comprehensive parameter selection exercise which addresses the
needs for all of the emergency facilities. The parameter lists
which were generated using this approach are contained in
attachments 1 through 6.

-

i

..

[

In Section III the results of a validation study is described in
which event tree analysis- and emergency operator quidelines were-

used to confirm the adequacy of the forementioned parameter
lists.

~

Detection

Detection applies. to early phases of an event, providing early |
warning or confirmation to operators that an operating transient i

or accident sequence has begun. Variables selected for this !

function are those which are the most direct and reliable l

indicators of the approach to nuclear plant operating or safety l

limits. These variables are, however, less directly associated

.

9
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with the possible cause or causes of an event, which may have to
do with the failure of particular piece (s) of equipment or
maloperation of equipment. Detection is the first function ,that
must be fulfilled in the sequence of actions taken to manage an
accident. Detection variables are of high safety significant
and must be: reliable, environmentally qualified, redundant,
independent and sufficiently robust that their failure will not
prevent the initiation of required safety functions. These
variables must be supported by diagnostic capability. Variables
selected in this document for detection are those for which any
of the following conditions apply:

a. Parameter is a leading indicator for the initiating
event in a dominant accident sequence.

b. 3 reach or failure of a radioactive barrier is
directly indicated.

c. Parameter is used in reactor protection (e.g. , input
variable for reactor trip); the signal may in general
be equivalent to that used for reactor trip, but not
he the .sans <=nw .nr have the same range.

Mitigation Feedback

Mitigation feedback is the means by which operations and support
personnel have the capability to assess the correctness of event: diagnosis and the effectiveness of manual and automatic actions'

that are taken. This function presupposes event detection andi

initial response. However, no presumption is made regarding the
adequacy of the response or whether the event falls within the
confines of accident pre-analysis. The mitigation feedback:
function does not rely on variables which describe the

, ,

- operability of individual safety systems, but is strongly linked
to the overall plant response to the operation of these safety
systems. Variables used for mitigation feedback must be
reliable, environmentally qualified, Tudnnriant, independent, and
supported by diagnostic capability. Variables in this document
are selected for mitigation feedback if they directly responsive )

; ! 2n f = cimamians ~1=H rs my nf the fallowingri?i e21
safety functions:

a. reactivity
| hs coolant inventory
'

c. heat removal
d. contaitzment itztegrity
e. radiological conditions.

Within the context o.f,the safety parameter display system (SpDS)
mitigation feedback variables are the key parameters which are
most directly reponsive to the accomplishment of safety,

functions. Mitigation feedback variables for the control room
(at large) also include secondary and back-up variables which |

haar upon er add depth to an assessment of these functions. i

-

|
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Validation / Diagnosis

Validation / diagnosis is a defense-in-depth function which
permits independent confirmation of a detection or mitigation
feedback variable, and provides alternate variables should this
become necessary in an accident situation (e.g., sensor failure
for a primary variable). Variables selected for ;

Ivalidation / diagnosis may be useful as confirmatory indicators
either singley or in combination with other validation / diagnosis |
variables. In general, these variables are not expected to |validate primary indicators in a numerical sense, but provide i

reliable information as to their response and correctness in |
trend. Validation / diagnosis variables are less safety ,

significant than variables used for detection and mitigation i
feedback. Redundtney and independence are not required; sensor |
environmental qualification should be considered only for '

in-containment or other potentially hostile environment
locations. Variables in this document are selected for

validation / diagnosis if they are required (separately)or incombination with other diagnostic / validation variable to
; confirm the behavior of a detection or mitigation feedbacki

parameter.
<

Event Evaluation / Analysis

Event evaluation / analysis is a function whereby the state of the
plant, inclusive of all safety and important to safety

> subsystems is characterited. This function is dependent upon
accident time frame and the particular emergency facility

*

involved. In the control room, analysis is principally related
to determination of root causes(s) and confirmation that safety,
and important-to-safety, subsystems are operating
satisfactorily. Actuation of the technical support center

provides additional analysis capability (s), order to confirm orin
assist in identification of root causes but also provide the
means for: assessing the nuclear and thermal-hydraulic state of
the plant, estimating damage to fuel and radioactive barriers;
determining actual or projected consequences of releases in
terms of public exposure. Analysis variables are less safety
significant than detection and mitigation feedback variables.
Redundancy and independence are not, required. Seismic
qualification should be considered for all analysis variables,
environmental qualification (other than seismic) is required for
instruments in locations which may be inaccessible during an
accident. Variables in this document are selected for analysis
for which any of the following conditions apply:

.
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a. Parameter is an indicator of safety or
important-to-safety systems performance.

,

b. Parameter is needed to perform primary heat or mass
balances.

c. Parameter may be used to evaluate core reactivity,
d. Variable provides information as to the physical

condition of the core.
e. Parameter is needed to evaluate the state and

' effectiveness of radioactive barriers.
Radiological Releases ".
The radiological release function is directed to the
determination of the actual or projected consequences of an
accident in terms of public radiological exposure or risk.
Distinction must be made between in-plant releases which effect
operations and radiological events or conditions ~which produce
or may lead to off-site exposures. It is the latter concern
hat tovsrad .by this ham an. The . scope covers pl-ad as well
as unplanned Tidioactive Teleases, and includes % e assessment
of the potential for release (e.g., challenge of containment
building integrity) as well as evaluation of the release
itself. Radiological release instrumentation must be redundant
in the sense that successive barriers to radioactive release
must be properly monitorei These variables should primarily
serve the purpose of detection rathar than quantitative
evaluation. Seismic qualification should be required for all
such permanently installed instrumentation. Portable and-.

off-line instrumentation with sampling capacility should be
provided for identification of specific radionuclides and
quantitative assessment of release (s). Variables in this
document are selected for detection for which any of the
.following conditions apply:

a. Parameter detects primary (and secondary) coolant
activity.

b- Purzastur - NM -m W "51-for h hNE
containment building.

c. Parameter detects the presence of T2diation in plant
spaces.

'

d. Parameter detects radiation at plant effluent points.
s. J?arameter ionitors environs radiation at site

boundary and off-site locations.

- Long Term Surveillance

Long term surveillance applies to the (possible) extended i

post-accident period in which the plant condition is maintened * '

in a stable, but off-normal mode pending recovery. |

\
-
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Identification of variables required for long tera surveillance
is dependent upon the specific accident or event. It is
anticipated that informational needs will be influenced by ,

revised operating procedures and temporary
equipment / instrumentation which may be installed to cope with
particular plant circumstances. As a minimum, the state of
critical safety functions (i.e., primary system co'olant
inventory, heat removal, core criticality, containment
integrity, and radiological conditions) must be continually
monitored over the long term. A basic set of plant variables
must be identified and subjected to the most stringent
qualification requirements to assure that no interruption in
monitoring capability occurs despite the presence of a ;prolonged, adverse environment in some plant areas. Variables
in this document are selected for long-term surveillance for
which all the following conditions apply:

a. Accessibility to the snnsor following an accident
would probably be limited and an alternative
nonsuremec .nannot he hs?3TT=A (in the pos:-1cnident
environment) to support long term surveillance.

_ b. ?arameter is considered to be of importance to long
term surveillance of most postulated events or

i : accidents (i.e., related to status of critical safety
| functions).

II. ROLES AND FUNCTIONS OF EMERGENCY RESPONSE FACILITIES

. The staged response concept to facility activatien and
utilization requires that certain primary roles and functions

. will shift from the control room to the TSC and EOF in order to
enhance emergency response management. Table 1 illustrates
this integrated and staged approach to assigning principal and
supporting roles to the ensrgency response facilities. During,

| the initial stages of an accident, all principal roles are
assigned to the control room until TSC activation. Following
TSC activation, the principal role for diagnosis, analysis, and

| radiological release ussessment is shifted frem the control room
to TSC. Following EOF activation, the principal role for
radiological release assessment is shifted to the 50F. |

A Control Room

1. Role

o Detect and determine root cause(s) for the accident.
o Conduct real-time analysis of plant conditions and

.

e

aLA A ll %
_ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _



.

* -
.

.
- .

-6-

trends.
o Mitigate accidents by accomplishing critical safety

functions and pre-planned manual actions.
,

o Detect or assess the potential for radioactivity release
to the environs.

o Initiate site emergency plan.
o Terminate the accident.
o Continuous and long-term surveillance of critical safety

functions and required safety systems.

2. Functions

Detection

o Reliable and direct measurements indicative of an
accident condition or event.

o Reliable and direct leading indicators for analyted
accident sequences

Mitization Feedback

o Variables to follow the course of accident svents

i
.

|
,

,
.
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indicative of the accomplishment or maintenance of.
critical safety functions.

o Variables necessary for undertaking pre-planned manual
actions.

o Variables descriptive of the effect of accident miti-
gation actions whether automatically or manually ini-
tiated.

o Variables for monitoring the barriers to radioac-
tivity release.

Validation Diagnosis

o Variables that provide functional diversity in the de-
tection of an accident event and in the mitigation
feedback to assess the accomplishment or maintaining
of critical safety functions.

Event Evaluation Analysis

o Variables to monitor the operation of plant safety
systems under accident conditions.

~
o Variables to assist the control room operator in_

determining the cause of the accident.
o Historical trend data where required.

Radiological Releases

o Radioactive effluent monitoring variables from iden-
tified plant release points.

o Variables for indicating the potential of significant
(gross) radioactive releases to the environs (i.e.,
containment radioactivity)

o Variables indicative of an actual breach of primary
reactor containment.

Long-Term Surveillance

o Variables to assess the accomplishing or maintaining
of critical safety functions during the long-term re-
covery period.

o Variables that indicate the operation of required
safety systems during the long-term recovery period.

'

1
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B. Safety Parameter Display System

1. Role

o Provide continuous reliable indication of key plant
variables representative of critical safety functions.

o Concentrate key plant variables in a compact display
format.

o Serve as an operator's aid.
o Provide information feedback to operators to determine

-

whether the overall plant condition is trending in a
safe direction.

2. Function

Detection

o Monitor ley variables indicative 'of an accident
condition or event.

n .Provids..wl 4 =hl at ..and .dirset measursuants .nzuier
accident canditiens.

Mitigation Feedback

o Key variables used to follow the course of accident
. events indicative of accomplishing or maintaining
.cr.itic21. safety Fmetions.

''

,Yalidation Diagnosis

o No role

Event Evaluation Analysis

o No role

Radiological Releases
,

o No Tole
*

Long-Term Surveillance

n Iay varizbles u.2ssess-the = m ylishing ur maintain-
ing of critical safety functions during the long *ers
recovery period.

'

.
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C. Technical Support Center'

1. Role

o Manage the plant emergency response.
o Provide advice and guidance to control room operating

staff.
o Monitor the accomplishment cf critical safety functions.
o Responsikle for diagnostics to assure valid data.
o Conduct detailed off-line analysis of plant conditions

and trends to support and augment control room analyses.
o Provide validated information of.the EOF and other off-

site facilities,
o Serve as primary communication link to control room for
obtaining additional plant data.

o Archive data for post-accident asaessment and plant re-
covery.

2. Functions

Detection

o No role

Mitigation Feedback

o Key variables used to follow the course of accident
-

events indicative of the accomplishing and ,

maintaining of critical safety functions.
o Information feedback on the effect of automatic or
manual actions to mitigate the accident.

Validation Diagnosis

o Redundant or diverse information on key variables to
validate data used in the mitigation feedback
function .

o Provision for reasonable. access to plant information
and facilities to validate other variables, as
required.

Event Evaluation Analysis

o Variables which can be used to assess core conditions.
L o Variables to evaluate conditions of radioactive
| barriers.
I o Information to assist or confirm control room identi-

fication 'of event cause(s).,

i o Information to monitor performance of important-to-
safety systems.

o Information to predict the magnitude of controlled
- radiological releases, as required.

.
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Radiological Releases

o Radioactive effluent monitoring variables from iden-
tified plant release points.

o Variables for indicating the potential for significant
(gross) releases to the environs.

o Variables indicative of an actual breach of primary
reactor containment.

Long-Term Surveillance

o No role

D. E.mergency Operations Facility

1. Role

o Manage overall site emergency response.
n J! valuate ths, magnitude and sxtant af mM ningical re-

leases.
o Recommend apprcpriate off-site protective measures.
o Coordinate energency response with local, state, and

federal agencies.

2. Functions

Detection

o No role

Mitigation Feedback
'

o No role

Validation Diagnosis
.

o Ito wie

livent livaluation Analysis

o Radiological and meteornigical information to permit
evaluation of the :nagnitude 2nd ex+m of
radiological releases.

,

Radiological Release Assessment , ,

o Information sufficient to assess the environmental
censequences of radiological releases.

.

.
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Long-Term Surveillance " '

o No' role

III VALIDATION OF PARAMETER LISTS

; To be provided later.
,
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TABLE 1
.

19fERGENCT MANAGEMENT FUNCTIONS*
,

.

'

LRF System TSC and EOF EOF Not
Status - Not Activated Actlysted All Pqcilities/ Systems Activated

FACILi1Y
Control SPDS Control SPDS TSC Control SPDS TSC EOF NDL .

,

184CilG4 Room Room Room

P S P S N P S H H N'

(CILCTItN
.

MITICATitH
IL N P S P 5 S P S S N S

.

'

DATA
VAllllATION P N 5 N P S H P H H

EVLdf P H 8 N P S H P N N
t. VALUATION
MALYSIS

HADI0 LOGICAL P N 8 N P S N 4 P N
HElliASE
ASSESSHENT

.

LONG P S P 8 H P 3 M N S

TLdH '

SURVEILLANCH

Keys = Princips! Role b..,* = Supporting Role '
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DATA REQUIREMENTS _FOR ACCIDENT MANAGEMENT Plige (1) of 1 ;''

ATTACilEMNT'2
' ' ''

n! .i .
- -

SAFETY PARAMETER DISPLAY PANEL
i' 4 . ..

FitUj0NS
__

PWR

3 Ilitigation
: Variable Detection Feedback

I.ong-Term Surveillance -

o e,
, m .i

NeuEro''[ Flux (41% Power) X X X,
..,

'XRCS Cold Leg Temp X X
,

RCS Ilot Leg Temp or Core Xx xExit Temp
,

RCS Pressure X X. X
&

PresskarizerWaterLevel X X X
. .
' Steam (;enerator Water
f I.evel X X

Steam Generator Pressure y y

Auxiliary Feedwater Flow y y
_

Main Feedwater Flow
I X

_

X Xont.ag n=r.n t Pressurn X a

hontainment Illgh-Range Area
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ATTACllMENT 4 DATA REQUIREMENTS FOR ACCIDENT MANAGEMENT Page (1) of 4
- COM IiUI. ROOM -

IMR

11tCritNS
-

tiltigation Ttadiological long 'lein
Variable Detection Feedback Diagnosis Analysis Releases Surveillance

Reactor Coolant Pressure x x x x x

.

Neutron Flux -AIWI x x x x-

Neutron Flux - Source x x x x x

Vessel Liquid Level x x x x x

Henctor Coolant Activity x x x x x (sample)

deactor Protection System iksnand x x

Dry Well Pressurc x x x x
,

Contalivnent Activity x x x x x (sample)

Contalivng gdroggigentratio i x x x x x (sampic)
,

Contalianent Oxygen Concentration x x x x x (samIile)Ir anartad
pry well Stunp Level x x x x

!l',rimary Contairunent isolation
!/alves Position ** x' x 3

Cross Ganna e Primary Release Pts x x x x,

Vpntil.] tion g stem Exhaust DamperPos tton x x x'

'I
-

Primary System Leak Detection'

c4 Outside Contaisunent x x
Primary System isolation Valve
Position * * x x x

3
&condary Containment isolation>>

.

eC Valves Position * * x x x* -

' RIIV Leakage Control Inlet
j

a Pressure x
Plant Ventilation Activity * x x.

Mo 111 ors '

Wetwell Pressure
_ ._._,

. _ _ _ _ _ _ . _ . - _ _ _ _ _ _ _ _ _ _ i

x
. . _ _ _ _ _ _ . _ _ . . ___.
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T(t[':y,.d?,j ;ff,f' ,. i,yf.(f,Qyf '' DATA REQUIREMENTSR ACCIDENT MANAGEMENT
.

Pese (1) of 1 ' ;l? .*

4TTAhlMEN7;p,5.';'.!| h ,;, '
~

., , ~
'

j SAFETY PARAMETER DISPLAY PANEL,
.,,.

. . . , ,
,

swg
, 11NCfl0NS

.- - . . .
,

"
___

_

HItigatinn-

Variable Setections feedback _ ,
- - - - . Long-Term Surveillance

, . . ,

"*
Vessel Linuid Level X X X

X (sample)'Reactor Cnolant Activity X X

Condenses Off-Gas
Ac tivi ty X X

Neutron Flux-Source X X X

Reaci.or Conlant Pressure X X X

Drywell Pressure X X X

Drywell Sump Collection
., Ratn _

XX

Primary System isolation
X XValveJoe i t ! en

Safety Relief Valve
PnsItinn Y Y

. . - . .

Contninannt Pre s s ure * Y .Y

Containment Isolation Valve
Position X X

..

Containment Ilydrogen Core ** X X X (sample) .

I.

duvression i'ool i ~ Fel X X Xe

Supression Pool 1,cVel X i- X
_

Xi _Drywell Temperature X X _ .

~ * ' Gross gamma e primary --
release noints X X

For Mark III, II and I containment designs these vnrialiles are containment /drywell pressure,* *
-- drywell/wetwell pressure and drywell/ torus pressure- respectively.- - _

** For inerted containments, containment oxygen concentration..
..

* $. *
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- - Hitigation*

Variable . Feedback Diagnosis Analysis Releases

& n .;'

,

' x'
'

,f c:=m Dr$ y*W'dfl' Temperature:
-

x
,,

/ m
'

M Environ Radiation Monitor .x x x

b Condensate Storage Tank
'

xLevel

Area Radiation Monitors
'

'x x.

D x xD Wind'' Speed
b '

Wind Direction x x

[. Suppression Pool I, cycl x x - x.,

Suppression Pool- . ., x x
Temperaturc

**.. .

X Xf.PCI Flow
x xDry McII Spray Flow .e-

,
'

'' x xWet Well Spray F l o'w
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Drf'Wiifl' Temperature: .
,.

' x'
'

x

.

Environ Radiation Monitor .x x x.

'

Condensate Storage Tank
XLe'>el

Area Radiation Monitors * 3'

W i nd,',Spe ed
_

* 3

Wind Direction x x.

., Suppression Pool I. cycl x x x

Suppression Pool- -

* *Temperature
-

, . .

* *I.PC I Flow
t..

'

* * 'Dry Well Spray Flow - -

i,,
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Coments on Design and Qualification Criteria
Regulatory Guide 1.97, Working Paper F, Sections 1.3.1 through 1.5

1. Section1.3.1(1)k
Seismic qualification of display or recording device portions of a
Category 1 type channel should be applicable to one of the two
redundant or diverse channels. This will permit flexibility in
using CRT or other devices for the other channel to improve the
human factors display to the control room operator.

2. Section1.3.1(2)Q
Physical separation of redundant or diverse Category 1 channels should
only be applicable from the sensor to the location of an appropriate
isolator in the channel. Cnce isolation has been accanplished, the
requirements of R.G. 1.75 should not be applicable.

3. Section 1.3.1 (6) and (7W
Continuous indication of both redundant or diverse Category 1 channels
should not be required at all times. Continuously updated ccmouter memory
storage should be permitted for one channel, with its display presented
on demand.

4. Section1.3.2(6)g
For Category 2 variables, analog stripchart recording of trend or transient
information should be required only where such recordings are of direct
and immediate use to the control room operstor. In all other cases, CRT
display of stored trend or transient infonnatien should be encouraged.

h k'5. Section 1.4.1

Category 1 equipment should ccmply with these classification and isolation
requirements; however, since Category 2 equipment is generally used to
indicate system operating status, application of these same recuirements
should nat be required. Special control room identification of Category 2
displays should not be required.

6. Section 1.4.10 $
Category 1 and Category 2 sensors requiring periodic testing, and especially
sensor response time testing, should be determined on a variable-by-variable
basis consistent with the need for such testing. A blanket requirement for
all such variables should be avoided.

.
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hat POSHION AMS 4.5 INtlilNG GR(RIP COP 9 TNT l9-26-80) MUPP500/NPEC IttVIEW C(D9tLNT

I A8t E ~ PAGE 19 PURP05Et Detection and accident alligation JU5ilflCAII0il: 1 C/S is laelow aI
feedback information (Type B variable) minianas count rate; 10 a power

lA8tf _!._ PAGE 32 ladicales reactor is subcrfttcal;
51 r indicates reactor isIUNCIl0N: Reactivity Centrol U ,
cri I; leyend 51 puwer lg-

VARI ABt E: Bleutron Flus VAltlASLE: unnecessary.
RAleGE : 0 t/5 to 11 power -2RANGE: 10'8 to 5 m 10 rated power
181A1. CAI.: 1 SIAL. CAT.:

IA8tf I PMA 19 PURPOSI: Talidation information for JU5flF(Call 0N: b retor will verify .

neutran fles (type B) that all rods art in within first
IA8tE F PMJ 32 minutel validatlen data for

F8actif tty Control ls not neededIUNCitost: Reactivity Control FUNCil0N, y that pelat
VARI ABLE : Control flod Positten yg g,

RANGE : full in or not fell in ggg,

""'a'>2/j,0;,p;:,1,ni,-> .lE. ut . : Deieto i ., ,l.ou , note
n .m )

IA8ti i FMA 19 PultP05f t Detection. accident altigation JU511 tlc)til0N: Range is an un-
feedback, and long term surveillance resolves generic item at this

IMI E pet intennetton (type s) time. E-NE discussions of range
are terrently la process..IUNCil0N: Core Cooling

VARIABLE: foolant level in the reactor .

C/RANGET Bot, plate to top pjenum RMfd: blett rg stabt .

ylAl. CAI.: I IluAL, CAT.:

~']E I PMA 19 PURP95E; System status Information Ju5ilFICAll0N: itslV IloW is notgg
(Type 0) used for core cooling function; leut

I A84 [ -- ~ PAGE can be used to confirm
acc lishnent of containmentitMCil0H: Core Coolig 8 U01011011: Change to System analysis Iso lon safety action.

VARIABIE: min Steamilne Flow VMA8tE-
RMGE: 0 to 120% design flow RMrd:
QUAL. CAI.: I $14. CAT.: 3

PtNIPOSE: Detectton. accident alLigation JU5 fit ICAllopl:I A81 E j pet 20~ feedt.ack, and core cooling validation
IA8tE _PM4 g,g,,,,gg,,ggyp,g)
flMCll0N: k intaining kCS Integrity fuMCl10N: p
VARIABLE: RCS Pressure VMpBIE: *

RANri: 15 psla to 1500 psig ggggg;
3

Q1Al. CAT.: I -
quat, tag,:

$
.



, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ . _ _ ._

-- - - . ., - . - .

T .'
t

I | i?*

1

PAGE 2 or 27

AN5/IEEI llEA151RY CIf9ENIS ON NK h(E. IIllM 1.97 Alf. I ndORKlhG PAPER T (5-g-80)

MNC $65111(31 , ANS 4.5 WRillMG GROUP CtestNt {9-26-80) NUPP500/NP[C IEWilW C(90(Rf

-" l A8t l i >AM 29 IWF95E: Systee Status infomatlose * JustillCAll0N:ItSif-tCS pressure-

(Type D) can tenfirm system geration let is~~

IMI IM e Indirect meestrement
tuMCII,lal: lisintainthgRCSlategrily (UNtlitst: Change to System Analysis na u oa la egrity function

,

VARI ABIt: lI51V teak. tetrl Sys. Stess. gagil AtlE:
' *'

.

kANGl: 9 le IS' of water. O to S $s|J g:

d[/%WAL t*I ~ 3 wk.tAv.: 1

I Aalt -{ PAGE g(~ PuhP95I: System Status Inforestlen JU5thilCAll0N:leonitoring each
(Type b) DCPQ Offluent path for valve

IABIt FAGE sit on is encessive in deteretnin<o

IUhtl|0ll: Change to System Analysis "|'8
NIUNCilldl: Italplaining RCS Integrill

,3,, , g , , g

VSGI AStts krimary Sys 53rd Posilless VARIABLE: I#L IIY-*

RANE : Closed-not closed or 0 to bd $sig J

df 4//*^t tai i i I,mt. car.: i

|I Ahlt ~ PAGE 2d : Deteciton accident millsation JUS [ilCA110N: This variable should
I ct and ACS Integrity validstlen be i 1t9 ed under RC5 lategrity

gggg g pg inarmatlen(Type 5) funchsen with a range up to the
hywell design pmssum.luMCII(Al: IIIIICl|lM: RC5 lategrity-

VW A81 : VAft| AM[ s Drywell Pressure
8 RANid ! O pstg to Jrywell design pressure.

INAl CA! 8 SpAL CAT,: ( .

l ASI L ~k~PAGE_jL PGh>0SE: Detection,accidentalligation JU51' t!CAil[N: This variable should
lepackandRC5lategrityvalidstloa be i I|tedunderK5 IntegritylAbit PAGE gay,,,,gga, (Type g) y,,g i en. The range of level is

(UNCll($1 IUltfloN: 905 Integrity stil ! unresolved, and requires
GE-N K resolutlen.

VARlAbill VAR | AblE: Drywell Sump Level
RA88GI8 hAlgt (Unresolvedlien) b
IWAL. cal.: Spid . CAI. : 1

IABt! ~ PAGE 20 PUh>0SE : Detection.accidentmitlption JU51|flCA110N: for this function.|
le @ ck, and containment Int sty entended rance is not necessary

IAOI I PAGE ,34- galidation Information (Type beyond the desique pressure for
Contillament. fatended ranee i

IUNCll004: Maintaining Cont. Integrlty g ggggy |(g.
'

VARI A5tt a Prim. Cont. Press. (itywell) VAhl AstE: on

RANG [s 10 psia to 3 a D.P., 4 a D.P. hA18CE: 10 psis to cont. des. pressure {
'(plAL CAI.* I INAL. CAI. : .

.

-
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AN5/IEEE INIRISIRY C(DetNIS ON NRC REG. WIDE I.97 REV. 2 IIDRKING PAPER F (g-g-80) |

NaC POSII1018 Alls 4.5 HalIING Gaour CortENT (f-26-80) IslPPSCO/IIPEC EVllu C(DetNi
'

_ _

IAtlE I PAGE 20 PURPOSE : Detectlen and accident alt;gatten .kl511FlCAII0ft: 1his verlebte is .

"fee &ack for potential breach of seus1r Properly a Type C rather than
IME - PE -- contalament (Type C) a1 9 variable. It is an

led ce W of a potential for;UIICII(sl: Maintatning Cent. Integrity FueICfl0Ils Potential Barrier treach * " ' '*V ARI A81E: Cent. & Dryuell theregna Canc , VMlWE:
'

mAIIGE : 0 te 301 ,
qu AL . CAI . t I gg , gg , ,

TMit I _,PAGE 20 PuaPost: Detectles and accident mitigatten Jus 11FitATICII: This varlable is

I Att E > AGE
fee &ack for potential breach of more properly a Type C rather than
contalement (Type C) a Type t variable. It is an

f ulICIl0N: Maintaining Cent. Integrity FU11C11011: Potential Barrier Breach Indicater of a potential for
breach of containment.VARIA8tE: Cent. & Drywell Onygen Canc. b

RAIIGE : 0 to 201 s
,

qual. CAI.: I g g ,ggg,, |

I Ast E _t_ PAGE 1 PuePOSE: Accident Mitigation feedback JUS $1FICAll0ll: Clartfic'ation that '
Informatten (Type B) ene informatlan channel per valve

IAstE 2 PM E is respelred would be beneficial.
IUIICilell: h intaining Cent. latogrity M il0N:

'a'* Eje.N2inianelchi'wh)'"- (vMi=E s
RAIIGE: C osed-not closed gggg .

WAt. CAI.: I QUAL. CAI.: |

IAttE I PAGE 20 PURPO$f t Ilot Determined JUSTIFibil0N:lle cantainment
integrlig purpose can be determined

1AstE PAGE or justirled for this verlable. !
i

* '"" *lullCituel: b intaining Cent, lategrity IUNCil0II: Selete functlen *

| VMIAstE:5upp. Chamber Air Tesy. VMI Ante: leelete Verlable ' *
,

' '

mAIIGE: 30*I to 23u*F gggg , ,

@M. CAT.: I g g , ggg,,
,

| IAstE I __ PAGE 20 PuaPOSE: System Status infomatien JUSIIFICAlloN:lle contalament
| (IFpe D) lategrity purpose cp be deteralmedIME PM ,

or jestified for this verlable. ,

I s me as a system status McatefullCiloll: Maintaining Cent. Integrity FilIICil0Il: Change to System Analysis
' ' ''

! VMI Att E: Drywell Temperature VMlWE: I

RAIIGE : 40*F to 440*F nas;g.
yllAL . C AI . : 1

'

quAC. CAT.: 3
*

,

__

.

-,
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Asis /Ittt letaiSthf CarettNI$ DN NhC klG. (BilDE 1.97 NEf. t UuRKileG PAPt8 I (9-9-80)

1881C 695|1101 ANS 4.5 ndRif fles Gaour Cosetlet (5-26-80) NUPP5CO/sertC REVIEU CEpellut

I Aet t i fAGE fl M !Ilot determined JU5flIICAIIGII: this is a generic
issos between R and 1820. Del tien

IAst E PAGE is emmended emitil the usefu$ ness .

*

d s w e for th!s penose IfuseCittsl: Imel Cladding Fuhttiel: Fuel Clad Potential Breacts is termined. Also consiste::cy .

VARI Antes tere Exit le"P VAnlehti Delete variable wit Afe5 4.5.
, *

,

RAasGE: 8904 to 230e*F 4o 1650*F ep plt 1* g,

h CIp8Al. CAI. I gg, ggg,; ,

: DetecIIen of actual bteach of JU5th61 CAT 1001: Value of upper trengeIABLE j > AGE gj' -

(19Cl/ should be reduced b
.

INE I EE f L i clad barrier (Iype C)
esind AIE)4.5 range 10.5 to 10b

| funCII(Als $uelCladding guaggghest: Fuel Clad Ereach {efordetectingfeelcladt ech Saec Ilmit Type C.

var
VAAlAalI:lled Conc or Itad tvl la Coelant VAlt|AblE: breet should be Category I.'

,

6AMGE: Ilermal to le Cl/P kANott Revise lipper 10 Cl/gm thsil
5IglAC. tAl.l 3 (plAL. CAI.: I

I Ast E $ PEE - PullPIM: Accident mitigatten feedback, JUS $ flCATION: RCS coolant sangilefl
welldatten, analysis, and long-teen preg des validation Informatten for ;

~
<

I"I I- - surstillance leformation (Type C) feet tied breach monitoring
* **IL8#CIl0#3 (0110l|001: Fuel Clad Breach

%A83A88II VAlt|AttE Accid. Sample of IICS toolant

gtAsirdt 10 e,Cl/ to lMa
gpDAf.*[" g [giv. go i D-l4get

,

i

(plAL. LAl.: '

|

( Ast l | PAGE 20 PURPOSE: flot detera!ned Ji$$|fICATION:lhis vertable should
be votified as the key verlable for

IAel t PAGE det Ing the potential breach of ,

I I4 0100 1 1 010: hC Pressure huundary IUIE880ft:stCPS Potential Breach M t censlatent
VARIAbits hC5 Pressure VAhlABLE: Delete verlebte with AIIS 4,$.
N8 luusit: / gg i

EplAL. cal.: g , gag,,

l Aelt i PAGE 21 PUIIPU5E: Detection and validetten of RCPg JU$ilFICATION: Aange limit shoulJ ,

breachfunctlen(IypeC) be lowered to remove escessive,
' I A8II IE c watism and to be consistent

"I I"I5 I""'II'"*f useCil0II: RC Pressure boundary f ullCileII RCPB Breach I*IId'II'".IS - ithe primary pu nese; hence cat 3
VARIAblI: Cont High Range Area Itad. VAhlAttE la c sistentwiththisobjective.

'

RAND 1: I to 10 R/hr gggggg g y g, gg5 ,j,,, Func b b actual m keach.
'

EplAL. CAI.: I (llole) ggggt,ggy,g 3 ,
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Asis /IEEE INIUSTRV CCMENIS Ost hat REG. CillDE 1.97 REY. I 141RKING PAPER F (9-9-80),

N E P051110N Aft 5 4.5 WRITIIeG GR(RsP C0reEMI (9 '26-80) NUPP5CD/NetC IIEVIEW C09 TNT

ISRPOSE: Detection ac JU511F ICAllost: The range for sumpIAstE _ L PAGE 21 fee &qck,validetIon,cidentaltigationand long-term level Is an unresolved ites. fd-ggggg pgy surveillance information (Type C) hAC rotelution le required..

Functlen is actual breach of RCPT.fuleCII(A1:RC Pressure Boundary
, 79,gy g g , , p, g*

VARI ABLE s brywell Drala seps Level ,g,ggggg

uMGt: (unresolvedIte.) ///o" ; '*II" * * I*P

(WAL. CAI.: 1 ,p,gg, ggg t
_ _ _

I Ast E L >K4 21 PURPOSE : Detection, accident alligation jus 11dCAlloss: fortable name
feeeeck, validatlen, and long tgelo change only. Function is actual

yggg g pgj surveillance information (Type C) ' breach of RCPs.
fuMCil0ll:RC Pressure boundary loll RCPS h och
VARIAttEs Iont. Water Level VARIAstE: Suppressten Poul lister Level
RANGE : 0 to Sit above normal level gggg,
W I CAI 8 I qual. CAT.:

-

IAstE I PEE 21 PURPOSE : Detection anJ accident JUSTIIlCATICII: Fenction is actual
ga en feenack informattod breach of RCPS for this variable.

,g, ( pg

IION: *

fuMCIl(dt: RCPS Breach
VARIABLE: VARIAbit: K5 Pressure
N'

RANGE: 0 to 1600 psig
W M CAI 8 I qual. CAT.: 1

IABLE I PAGE 21 PURP05t: Detection, accident altigation JU51{FICAll001: This verlable shouldfeee eck, validation, and long (gre be Isoled under RCPS breach Type C
gg pyg surveillance information (type C) ulth range op to the containment

b" 5 5"" *IU18Cllull: FUNCil($1: IICPS Breach
VARIABIEt VARIA8tt: Brywell Pressiere
MANGE: RANGEt to psia to cent. design press. L
qual. CAT.: (plAL. CAT.: I

.

IA8tE _j_ PEE 22 PURPOSE: Detection and accident Ju511FlCATI0II: Function is potentia
mitigation feeeack information (Type C) brescii Sf containment for thisIAstE PMA verlable.

IUNCiluti: Containment Fl888Cil081: Cent. Potential Breach j
VAntI ABLE: RCS Pressure yggggggg;
N' RAfEif : 0 to 1500 psig
qual. CAI.: gy g ,ggy,. y

. *

.
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5 All5/llit lillaistkf CUl4GNIS ON hRC RIG. Fell ( l.91 IdV. ! IlulLKING PArth |- (9-9-80).

NaC Posillist ANS4.5HRillNGt.Il0VPCteMNT(9-26-80) NUPP500/84PEC REVIEW CttenNI

PURPGst Mtectlen and accidenti IAN E JU518Flhll0N: function isI PAld 22 - ml.lgeben feeeed information (lyve C) potentle' bread of containment for
.

LAM E PAGE this eer able.
h081C11011: Centainment ' rgggggggg6tainment Potential Breech

i

9Alll ABtEt Prie. Cont. Press. (Drywell) VARIAt(Iti,

.

* IUWerAsh9psiato3aD.P.or4mb.P.
iAAAL. cal.: gag,ggh,; g

'

, ,

-- .

lAbit I kEE 22 PURPOSI betecti .and acclJent JU5iit til006:functlen is ,

'

lAbti - - - fE millie Oen fee k Information |IyPe C) potentle . breach of containment forthis var able.
I I"' 'I I IU16Cllidt Contalement Potential BreacleVAkl Ast E s tank. ""**rywell Hydrogen Conc&D ,A,,,,gg g g ,.

- RAssGE: Ole 301|withpage20 note)
8W Al. CAI. qud.CAh.: I

lAtlE i fEg 22 PUIIP05t htect'lan and accident JU51BfitAI10fl: Functim is
mitigallenfeedbackInfomation|TypeC) potentle bread of containment forjagg g pg this set able.

I*II" ''""*" IpseCilullt tentainment Potential Breach a
DAklAatEs tqnt & orywell oxygen Conc.

'

/'
,, .

RApost : 0to201(ultispage20 note) it *
I8888 LAI 8 qual. tat.: i (.*
lAbit .| kAGE - FullP054: betectises and analysis JU51|fittil0N: Function is22

Information (lype C) potentlei breach of containment for # .'gggg pg
this veti able. Variable provides ,

lunCli n rue Cilidt Contalemmat Potential treach informat on regardin safety }U
* * 'Walt |Agik Suppresslen Pool hter leep.# I

s RANGt jt*F to 230*F
ysAL, cal.: qual. LAl.: 31

I A8ll _ | _ PEE _22_ PURPOSI: Detection and analysis JU5fititAll0N: Function is
intenmation (Type C) potentik breach of containment forgggg g g,g (bis ver' able. Variable provides

I " I''"* ''" '''* b **I* I
.

I*I ' IUllClllBli Containment Potential treach system performance else. -
i

|# g3,gg8 VAlllAbit t Suppression Pool hier Level

RANGE : 0 to 5 feet above noimal level
qual. CAI.: qual. CAI.: 2 , . .

- . - - - -
-

.

_ __ ____. _ _ _-_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ANS/IttE IN'JU$iRT CG9ttNIS ON NilC REG. GilDC 1.97 Rif. 2 WORKING PAPER F (9-9-80)

NHC POSIIION Afts 4.5 WRIIING GRUUP CurtiNi (9-26-80) talPPSCO/NPEC REVIEW CtettNT

I Ast E ~{~ PAGE 22 ItlRPOSE : Detection and accident Ju51|FICAltrul: Function is actual
mitigation feedback information (Type C) bretch of containment for thisTA8tE PE variable as well as potential

I * IUNCi|0N: Containment Breach breach of contalement.

VARIA8tt: VARI Att E: Prla. Cont. Press. (D'rywell)
N RANGE: 10 psla to 3 a D.P. or 4 a D.P.
W AL CAI qual. CAT.: I

I A84 E I PAGE 22 PURPO5E : Detection, accident mitigation JU5fiflCAll0N: Rame should be
IABt f 2 PAGE 36 feedback, and validation Information Ef f. Red. - Noble Cases from con-

(yyp,c) tainment through identitled release
IONCiluft: Containment fuMCil0N: Containment Dreech # nts Inc ig SGIS vent, temer

range is recommended for this
VARI A8tE: Ef fluent Rad liable Esses VARI AS E : Bee justification) func{lonaseatendedrangeis

10-6 to O pCl/cc 10-6 to 10-2 ,ggj,, provided by Type E verla61e.RANCE : RANGE:

W " CAI 8 qual. CAT.: 3
___

IADtE _ L _ PAGE _gg _ PURPOSE: Detection, accident mitigation .RI5t|FICkil0N: liigher lower bound
feedback, and valldation informatten is Pecommended for this function as

I ABt E I PAGE E (TypeC) entended range is provided by

FUNCTION: Containment breach
Type i variable.I ""*"

VARIABLE: Environs Rad E8Fosere Rate ,gg g
N 10 to I N Id. RANGE: 10 to 10 R/br0
W AL. CAI.I 2 (plAL. CAT.t

I A8t t i PAGE 22 liNtP05t : Detection, accident mittpation JU511FICAT10N: 1hls identifled
feedback, and validation information release point is included in the

IABLE PAGE (Typ C) Eff. Red. - Noble Gases from
contelament monit M ng.IllNCil0ll: Contalement IUNC11011: Containment Breach

VARIABLE: 50.15 Ven VARIAttE: helete Variable j, ,

RANGE: 10' to 10 pCl/cc g ,%

QJAL, CAI.: 2 M . CAT.:
1

I A8t [ l PAGE _23_ PURPOSE: llot Determined Ju$TirlCATION: |

I A8t E PAGE

IUNCl1001: Power Conversion Systems fUNCil0N: I-

|VARIA8tE: Nain l'eedwater Flow ''
VARI A8t E s

RANGE: 0 to 1101 design flow Ig;
WAL. CAI. : 3 -

QlAL. CAT.:

.
.
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'

NRC M il10N ANS 4.5 WalfilIG GROUP COPetLNI {1-26-80) NUPP500/8ePEC REVIEW COMNLh8

I A8t E b PAM _p_ PuhMPit: 5 stem Status Information Jtl5fli ttAll0Ils
I# N*

'

I A8t E PEE

IUNCilulla Power Conversion Systems (UNthl0N:
'

VARI A8tir tendensate Storage Tank level VMihE: [
RANGE: httue to Top gggg
WAl.LAI.: 3 ggd. CAT.:

iAst t | PEE 23 PUW : $ stem Status Information Just|flCATICIls
' '

TAHit I PAM _
IUNCilalls tontalrusent Systems fueltbM:
VARI A84t Supp. Pool ont Spray flow yngjhtEsf

0,ko1801designflow ggRANGE :

QUA1. tAl.: 2 ggg,ggg,,
.

gagg g | PEE 23 Pole >05t : alot intermined JU$flFICATIOft:

1 A84 [ PAGE

IUNCiluft: Containment Systems gggg.gggg, f
/VARIA8tt Drywell Pressure ygg

AANM $2 psia to 3 psig; O to ||01 0.P . ,A
qual. (AI,: 2 qilAL. CAT.: ,

I A8(k | PAGE 23 IUllHp5g : Not betermined JU5(lFICAT1081:

1A84i PEE
tuleCilust: Containment Systems

flNICIl0N: '

VARI Ald E: Supp Clambr Wtr tv1 VAhlMtE:
RAMM: Top of vent to top of welr wall RAlst s
tillAl. TAT.. 2 IgjAL. CAT.:

gagg( ) PEE 23 HNe>OSE Not betermined JU5fillCAII0 fit

I A84 I PAGE

FUNCil0N: Containment Systems f ullCil004: ,

VARIA88E: Supp. Chamber Weter 1emp. y ,g g
RANGE: 30*F to 230*F RME:
411AL. CAI.: 2 * IgjAL. CAI.: '

_ _ _ . _ .
--

.

_ . _ . . _ . . _ _ _ _ . _ . _ _ _ _ _ _ _
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MS/IEEE IINAISIRT C(PetENIS (3181AC REG. EllDE I.91 REV. 2 WORKING PAPER F (9-9-80)

NRC P05Bil0ll Aft 5 4.5 WRITING GROUP CDPetENT (9-26-80) ItuPPSCO/NPEC REVi[W CG9tLNI

IAttE ,l _ PAGE 23 PURPOSE: leo longer required JUSTIFlCATION: Recent design dange
i silminates CRD return flow.

imE PE
IUNCIl0N: Axtilary Systems gg,,cy gg,g g

VARIA8tE: CR0 Sys. Return Fles VMIM hte verdele )h
RANGE: 0 to 110% design flow

@ R. CAI.- 2 @AL.1;AT.:

IABIE 1 > AGE 23 PURPOSE: Not Determined JLATIFICAil018: RCIC System status
is determined by output Pump flput

I A8t t PAGE the- Md for inlet steem flow is
tenW *FUNCilust: Auxillary Systems FUNCil0N:

.

VARIA8tE: Steam Flow to Kl0 VARI A8tt: Delete verlable
RANGE : 0 to 1101 design flew gggggg , Mb
qual. CAI.8 2 qual CAT.:

]Mi[ l PAGE 23 PURPOSE: System Status Information JU5fiflCAIION: *

,(TyP e)
1A88E PAGE

FUNCil0N: kalliery Systems gygggg gggg g -

VARIABLE: StPCI Flw VMI AttE:
RANGE: 0 to 1101 design flow

RMGE: '

quat. CAI.I 2
qual, car.:

JU511FICAllm:IABLE I PM .2L_. PURPO5tf System Status Information
(Type D)IEE PM

IUNCIl0N: Auxillary Systems guagtilgel
_

VARIA8t E: 1101C Flow VMI ABLE t
RANGE: 0 to llos design flow gangt:
qual. CAI.: 2 qual, CAT.:

IAst[ L PAGC 24 PURPOSEt System Status inferination A STIFICATION!
#TA8tE PAGE .

IUlttil0N: k alliery Systems rug.j g g :
VARIA8tE: Core Spray Fl" VARI AkE :
RANGE: 0 to 1101 design flow aggg
qual. CAT.: 2 * @AL , CAT . :

-.

.
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Asl5/ stet |4EA15IRT CG9tNIS ON NBC itiG. GilDE I.97 P4W. I idORKilIG PAPim F (9-9-80)

NHC >d5tI10N ANS 4.5 WRilllIG GROUP C0petNi 9-26-80) lantsCO/wtC a[VilW CG9tNI
- __ _

I ABi t j PEE 24 PURP05t: System Status Information JU5llitCAll0N:
I N1ABi t i PEE 34

/80NC11011: Axillary Systems ggggg gg,
VMIA8tte item System Flow (LPCl| W

VAhlAhlE-
RANGE: O to ll01,Jesign flow

*

gg
tjuAL. cal.: 2 * yt,,g,g,g,,

I ABl[ | IEC 24 PURPO5E1 SystemStausInfomat|en JU51|IlCAll0N:

IABIE .f._ ,PEI .]8

IUNCII000: kalliary Systems FUNCl|ht 7
VM B A81[ g , lum 11X thallet Temp. (LPtI) yggggg,
kANct: $2*F to 350*F

RANGt

(WAL. LAl.: 2 g,,g , yg , ,

I Aall L PEE Jg_ N OSE* llot Determined Justif lCAT10Ils

T A8tl Pari

IUNCilull: kalliary Systems fuMEl|0ft:
VARIABLI: Service Cooling Water temp. yaging(E s

,

RAN(!: 32*I to 200*F {fRAgost t *

QUAI.LAI.: 2 qual. (Al.:

IABit_| PAGE L filhP05t; Not Dete mined JU51|IlCAll0N:

lAbil PAfd

IUNCIlull: Ax111ary Systes ggjjg. '/
VARIAstt: Service Coollag Water Flow yggg.
RANGt: b to llos design flow g,-
quAA.. LAI.: 2 gpa[,.CAI.:

]Abil I PEF 24 hfhP05t: Isot Deter 1 mined Jtl519 t|CAil0ss:lleed to monitor
flow I o ultimate heat sink isIAbib .l _ PAGE ,}a _ -

apsett oned.
IUNCiluti: Auxillary System fulIC110N: .g -'

f VAalA8tE: Flow in UHS Loop VAhl AtlE: Delete ver*ehle
RANCE: 0 to 110% design fi"" fUUIGE *

UlAt. CAI.: 2 ($1AL. CAI.:
",

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ . _ _ _ . _ _ . _ _ _ _ _ _
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3 PAGE 12 g 21,

Alls /l[[{ IeUSIRf C(39t[Nis ON NIIC litG. CUIDE 1.91 RIV. I IfultKING PAPER F (9-9-80)

MS 4.5 ImillhG GRlOP C(99tLNT kh.26-80) NUPP5CD/NPIC KVllW [G9tlNfNkt >U5111(m e

IAsti I l'ACA 25_ PUM: llot Determined JU5filitAll0ft
l IAstt _{ _ PAGE 39'

ilmCllopl hadwesteSystems ruMLtik- /
WARIntE liigh Rad Llituid Tank tevel yggg g , V
RANGE: io) to Bottus pgggg g
qual, CAI. 3 g, t Ag,

.

IABtt _j _ FACE Jj__, PURPOSI: System Status Information JU51IllCAIIO81:

IAut[ 2 >Ari 33 (IFPe D)

fimCll0N: lentilation 5'ystems flNICliist:
VARIA8tE Iperg. Vent Damper Positless ygg g
RANGE: Open-closeilstatus g,

,

l$JAl. CAi.: 2 g , ggy,g

(A8tl | PAGE 25 Pulm: Not Dulermined JO5flI(Call 001: Validity of space
temper ture sea esent to.

IA8tI f_._ PACE .39 - accure oly pred probable equip-
f uNCil0ll: Ventilatiose Systems

IUNE80838: ment fellurt needs to lee deterulued. .

This it very plant specific. i. VANIAults temp in Vicinity of [ qui). ygg,ggggg,

RANGE: 30*F to 1804 g
ouAt. ai.: 3 ,.t,,.,

IAblE I PAGE 25 PolePWt: Sys em Ste us Information JLl5flIICAT1001:
#E' '

I ABLI ,_[__ PAGE _39_
1 (UNCllbil: Power Supplies

1U14011011: y'
VAklAbits status of Class IE Sources VMlMih

|
'

RANGit foltages, currents, pressures g,
33

W . TAT.* f! qual. tat.: 2 .
.

_

| I A8t t $ PAGE 25 >Uh>05t : Not Determined JW5flilCAT10M: lleed to monitor
non-it power soesrces is questioned.

| gA8 [ g pact _ ,

TU01011006: Power Supplies lufft|10N- .

VARIABit Status of non il Power VAlll ABI E: Delete verlable g, ,

RANGE: Voltages, rrents, pressures pggg , .

IplAl. cal.: 3 qug ,cAg,-
.
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Al(5/Itti ilEA)5$Rf Ctee(NIS ON haC llEG. fallit 1.91 MV. 2 holtklNG PAPER F (9-9-80)

NRC P058tital MS 4.5 lettillIG GhuljP Cultf MI H-76-80) laJPPSCO/IIPEC REVilW Citetsli

lA8it - 1 ~ FAGt 26 FHIPOSE'hetection and radioactive JU511FICAll0N? Corresponding flos
aHluent essessmen by control m range is 8 to W d Asign How.

gggg g -- PAGE 40g
.

owroter (Type E)
Il880Cilull: Altborne And h t. Released FUkCTilWe
VAltlA8tE ~ 0thet Releast Points ygganti, .
RAllGEi 60'I to 102 ,ggfgg gg g g (,

IIR1R. CAI. 2 g , ggg,.

I A88 E __1__ IAGE _2L PUkP 8 Detection and radioacilve JU511FitAll0N:%r range value is
off wee assessment by control.rosas plant specifici lower maalaus -

IA88E 2 kAfd 40 operator (Type E) values met be acceptable.
II"8 FilNCittil: Alaborne Rad. ht. Released

I"I AUII 8 VARIAttts Containment Effluent j
kMGE : g3,,gg,j,-6 Lo 10 pCl/cc !I

U N' EA''' (pjAL. TAI.: 2+

lABIE I hAGE 26 puRP Radioactl e ef fluent assessemat JU$ilfitAll006:
l A8t E .2__ kAGE _gD_

/ IIUllCll0N: Alaborne Red Mat. Released ggggg gg,
VARIA8tEs I f. Rad Radiohalogens & Pari . VARIAtlItAdd(sampling)toname hhMut: le to 10 pcl/cc ,,gg ,
IJHAl . LAI . I 2 igg g

I A8(f | _ FACE 26 MHtPO$4 B Radioactive effluent analysis JusilFi tAllost: Primary function is '

byothers(Typet) for ans p ls: Category 3 seems more >

approptege. -TA8t t -{- Pact 40
[ 'luMCl|018: Altborne Rad ht, lleleased

FLNICllWt

|
VMI A81[t I . Rad Radiohalogens VAlt|Attt AJd (sagling) to name
RAllGE: 10 to 10_ 901/cc

Nqual. CAi.: 2 qual.,bl.: 3 ,
,

0IABit _L PEE _gL PURP05t: Radioactive effluent analysis JU5flFitAll0N: 10 II/hr upper llelt'

bytihers(TypeE~s is not h essary for analyzing hIMIE 2_ PK4 _41- radlelegi can risk to plant ||

| IuelCilulls had Rates Inside buildings IUllCfl0N: Personne'. ),
VARIABLE: It diation Ex sure Itates /[ ,VMIAblEt

IRANfi: 10 R/ to 10 R/hr RANGE 10'I mR/hr to le mR/hr / #

QllAL. CAi.: 2 .
QUAL. CAI.: 3 .

.

_ _ _ _ _ _ _ _ _ __ _ _ _ _ . _ _ _
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AN5/IEEE INDUSIRT CfMNIS ON NRC RES. CulDE 1.97 Reil. f IdORKlieG PArtR F (9-9-80) , , ,

NRC P05tilm ANS 4.5 ndRillNG GROUP COP 9 TENT (9-26-80) IRPPSC0/ferEC REVIEW CfMNT {.
_

IAst E l > ACE 2; PURPOSE: Radioactive affluent analysis JU5IIFICAll0N:

I A8t E _2_ PAGE _{L__ I* * #

IUleCil0N: Rad Rates inside telldings I

gggg gg,
VARI ABLE: >nt & Env. Rad (portable)

93,gg,tg p-
RANGE:0.5 to IO R/ 0.1 to 10 rads /hr
qual. cal.1 3

($1AL. [AT.:

gAnt[ l pg 27 PURPOSE: Radioactive effluent analysis JuillFIEAil0ft:
byothers(TypeE)

IABLE .Z_ _ PAGE _gI_,,,, ,

IUNCIl0N: Red Rates laside Sulldines
'

VARIA8tE: Pit and Env Rad
RANCE: thalti-channel spectrometer

4tlAL. CAf.: 3

I Abl f _1___,,, PAGE _2L PURPOSE: Radioactive effluent assessment JUSIlfftAT ON:
by control room operator (Type E)

IME - PM 412

flNeCil0N: Meteorology

VARIA8tE: Wind Directies' VARIA6tEt
RAfeGE: 0 to 360* RAgggt t

t$1AL. CAI.: 3 quR . CAT.:

I ARL E _1 PAGE E __ PURPOSE Radioactive effluent assessment JU511$ltAll0N:
by control room operator (Type E)TME 2 PAGE 4I

lifeeCil001: hteorologY
$U000I1011:

.

' i

VARIASLE: lilnd Speed
VARIABIE: *

RAstGE: 0 to 30 mps.

gAgggg g

QUAL. CAI.: 3 gylR . CAT.:

| Int [ l PAGE -- PURPOSE: Radioactive effluent assessment JUS $1 FICA 110N:27
by others glype E)

I A81E _ g _ PAGE .AL_
-FUNCIlast: Heteorolonly yggggyggg

VARI A8tE:Est. of Atmos Stability ggggg
RANGE: Based on vert. temp diff. gpgg;g '

QUAL. CAI.: 3 .
qual, CAT.:

__ . - _ _ _ _ _ _ _ _ -
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All5/itlE lillA15fkT CUpttNIS ON NRC lefG. Iallll[ 1.97 ktV. 2 WURKING PAPER F |9-9-80)*

h K POSil|(m ANS 4.5 W illNG (200P C0tt(Ni (9-f$-80) NUPP500/NPIC KVitW COPetNT ,

| | ABII J hADI 28 lijkP05t : Mioactiveaffluentassessamat JU$ilfit. ANON:
- t--

'

! lA81t >AEl 42 by elliers (Type E) y j

| $UI6Cl10N: Samp|lngCapability(Onsite) gggg i

[VARIA88t telesary Coolani $ampling yggggg ,
IUW2: Grals ample g,

1 18lidAL. cal.: 3 ,,g,

I Asti i >Mt 28 Aadioactieeffluentassessment JUSIIFICAll0N: I

78 8 (IyPe E / |
| IAllit 2 FAG [ 42

IlNetilogi: Las$lingCapability(Onsite) .g
?VARIANT: Prleury Sump Sampling g
fkANGt: Greb S api ,,

IFJAL. cal.: 3 gg, g{,,

lAsti i PAGE 28 PURPDSE: hdioactleeffluentassessment JUSTIFICAI|0N: ;

| Imit 2 > AGE 42 by ollent (type E ,/. i

IUNCIl001: SamplingCapability(Onsite) g g,cy g g, ,

VAklAtlE: Conk.AirSampling yggggg[[g /
NANGE: 0 to 301 ggggg, ,
WAL. tAl.: qng[,gg{,,

IABLE > AGE PURP05tl JUSIlrltAt|0N: /
'

iAstt > AGE /.

IUNClluti: FUNCitoll
VARIABita yggggg ,
RANGE: RANGEI / f
quat . (Al.1 gggg,ggg,, ,

!
PURPOSE: Validation of reactivit JU5flFICAll0N: Continuous indica-IRBI E > AGE

meettralefluxverleble(TypeB)ycontrol tion is seet meaningful for a
IAOIE b gA6E E- periodic sampling and analysis ;i

Procedure; IUNCll0N: lleactivity Control IUNClluel: _

VARIABIC: Soluble Boron Content VARIA8tI: Sol.8oron Cosa. In RL5 -

kRANGE: 0 to 6000 pga
RANGE: Delete note

qual. CAT.: 3
-

. 9g, gg
.
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ANS/IEEE IIIDUSTRY COPG4EN15 UN NRC REG. Gil0E 1.91 REY. 2 WORKING pal'ER F (9-9,-30)
,

NuG l'ostilass APS4.5InttilNGGROUPCuttill!(9-26-80) IRJPPSCO/IIPEC FEVIEW CDPetNI

IABit - - - PAGE PURPOSEf Not Determinej JU5flFICATION: Charging flow seems
annecessary given neutron flem keyIA8II 1 PAGE _R- variable and RCS boren concentration
mesmtIU14CIIUM: Reactivity Control gyngy gagg:

VARIA8tC: Boric Acid Charging Fle" VARIAalt: Delete variable [RANGE : 0 to 1101 design flow *
RANGE

tjuAL. CAI.: 3 g;AL, cay,:

PuaP05E: Validation of reactivit As5TlFICAIION: Temperature range
neutron flum variable (Type 5) y control chosen.as appropriate for reactivityIAal E PAGE

1ABlE _ 2 _ pAGE _ R - control validation purpose.
IDHCil0N: TUNCil0M: Desctivity Control.

VARIABLE: VARIMtE: RCS Cold leg tesy. f
RAnrA : RApeGE:50*F to 400*F
ylA1. CAI.: qug , gay,g 3

IABtf PAGC PuaP05Et Detection. accident mitigation Ju$ilflCATION:
fee back, validation, and long tem

1 ABL E -- > AGE 322 surveillance information (Type 3)
(UNCil0N: Core Cooling IUNCil0N-
VARIABLE: RCS Hot leg Temp. ynstgastF: Add (one per loop) to name
RAhCE: 50*F to 750*F gangg,

GIAL. CAI.: I qual, CAT.:

IABIE Pyg 191RPUSE: Not Determined Ju111FICAll0N: Very significant
R&D offert reepstred; Reg. Guide

I Abt E _2_ PAGE 32 should not precede state-of-the-
IUNCIl0N: Core Cooling ert.lsplementatten.9g

VARI ABLE: Reactor Coolant level VARIAst[: Delete verlable
RANGE: gagggg /
48AL. CAI.8 1 qual. CAT.:

TA8t E PAGE PUaPost: Detection. accident mitigation JU$IlFirAll0ft:
feedback, validation, and long ters

1 ABL E __{__ PAGE _32- serveillance information (Type B)
IUNCil0N: Core Cooling gyggcy gggg: f,

#

VARIABLE: RCS Cold Leg Temp yggggg. Add (one per loop) to name
RANGE : SU*F ta J50*F RMGE -

QlAL CAI.: I . qug, car. :
.

4

_ _
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NRC >05|Il0N MS 4.5 WRIllelG CR(UP COMMENT |9-26-80) NuPP500/sePEC atVIIW CaetNI.
, ,

IA8tE ___ FACE IWNPOSI: Detection, accident alti$ation JUS})f|tAIION: Variable shoulJ be ;
'

h feediggh. validation, and long-ters added for core cooling function.
IA8tE L EE 32 surveillance Information (Type 5)

* IUleCillBl: Core Coollag
I VARIANE: RCS Pressurei

RANGt 0 to 3000 psig
- **

1)lAL. CAT.: 1

I A8t E kACE PURPOSI: Detection, accident millgation JU$l[Iltil0N: Variable should be k

IML E f hACE 32 I*' W e and long term surveillance a for core cooling function.
! Infer 11ation(TypeB)

.

[

* fullCillBl: Core Cooling
'

*
- VARI ANE : Core emit temperature

'

""* RMGtt 150rto2300r(1650 rop. pits)
W " '"I * qud . LAT.: I !

l Asit | ACE -- PURP0d: Not Determined JU51|iICATION: lie core cooling
functieel could be determined or

ke I Aht E _L ACE _]L Justified for this variable.
f uMCil001: tore Cooling f000011018:

* '

I VARIA8ti: ItCS toop flees VARIAtti: Delete variable
| RANGE : 9(o|101-121to121flott

, .

RANGtt /
ullAL.CAI.: 1 qud,[gy,

l ABik PAGE Pilhi'95( a Systems Status Infoemalloa JU$il| Call 0N: this verlataleIndica (te system status rather than(Type D)
1 A8i t i PACE 33 * core too Ing accomplishment. Revise.

''I'#g"to 2 to reflect consistency1 00:081018: Core Cooling FINICIllill: Change to system analysis t

* * *
VARI Abit s Steam Generator level y3,g ggg g ,
RAleGE: juise Sheet to separators g, g
qual. CAI.: I g g ,g.AT.: 2

/ "

IAbi t PAGE PURPO5t System Status information JUSIllitAIION: Ibis verlable

IML E -- PE 31 (type D) Indicatt$ system status rather than
E core teeling accomplistment. Revise i

IUNCIION: Core Cooling IUNCllW: Cha m to system analysis ''t'I''E t* 2 t* "'It''t '""St*t**'I }.
VANIAult: Condensate Storage Tank level in system status verlebles.

RANGE : Plant Specific
RANGE: /

qual. cal.: 1 (3 If not AIW) qual, CAT.: 2 (3 If not AfW)
e
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Isac PoslIICII Aft $ 4.5 lattilNG GhouP CapetENT {9-26-80) NUPPSCO/NPEC KVIEW Cup 0ENTj

IAsi t PAGE PUlr0SE: Analysis of accomplislument of JustlFICAll0N: This verlable is
cwe coo % function (im B) used for analysis m es;

t e gagg g g
e

--- pagg 33 category 3 is consistent with this
1901011011: Core tooling fuestilast: Change to systee analysis' P"'P"' '

VARIAelt: Degree of Subcoeling yg,g g,
RAmrd: 200*r subcool to 35'F superheat fh,
W AL. CAT.: 1 (for oper plants 2)

@ R. CAT.: 3

IAINI __._ PAGE PURPOSE : Delecties. accident mitigation ' JU5ilfirAll0N:
I Atl E 2 Pari 33 feedback, and validation infomatten

TUIICil0N: Nintaining ES Inteytty
VAalAatE: K5 Pressure
RANGE: $5psiato3000psig(CE4000) ,

@# * *8 I . qual. CAI.:

I Aall E PAGE PURPOSE: Systemi status Infomation JU5ilflOilules ibis verlebte
' (Type D) la Sca es pys en s atus raller

I Allt E 2 PAGE 33 than KPG Integrity function.--

IUNCil0N: Blaintaining ES Integrity f uleCiloll: Change to system analysis Category E is consistent with
'#' "" * * "' ''''* '

VAstl ASLE: Pressurlier Level . VAltI AstE: /
RAleGE: Bottum to Top fggg g,ggg ,
quR . CAI.s I quR. CAI. -

lAttE PAGE PURPOSE: System Status Infomation JU5fif ttA11011: Hanitoring each

IAstE 2 PAGE 33 (Type D) ACPB offloont path for valve
positled is excessive in determinins

FWelCIl0N: llaintaining K5 Inteytty kCP n y is
, ,,,,

VAlt| ABL E: Primary Sys SRV Positions . g,g,9,ggy,
luueGE: Closed-not closed ,
WAL. CAf.: I quR . CAI.: 3 i,

I AelE PAGE PUNPOSE : Detection accident elti tien JU511rif All0II:

feedback,lypeB)
W vaHdation Infome ion

I Att E 2 PAGE 33
s

IUNCIl0N: Maintaining RCS Inteylty FUIN'il0N:
~

. -
VAAlA8tE: Coat Sump Ueter level VAft| AetE: &

j RAfsGE: Marrow rge-wide rnge 600.000 gal ,,,,pg g
W R , CAI.: 1 - g g , ggy

.

.-
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-

AMS 4.5 WRilllIG CROUP C0rt(Ni k9-26-80) salPP500/NPLC REVl[W [(MENT

1ABtf kAGE PURPOSE: Detection accident mill tion ICAll0N: IstlabadJud''orRCPEIntegr]eshouldbeJU5flf
fecestk.andvalfdationinforma fly function.enggggg I pg g (Type 8) Range thosen for tiils specific

iMilulls I""' '"'flHettlim: RCPB Integrity
NI A8II' VARIAt(I: Containment Pressure

rands 5 psig te cent. design pressets*

'88^L CAI 8 iglAI. TAI.: I

IAali hAGE $05k:- Detection and accident altj ellari JU511hCATI0ft: Functlen isp
|

1AutE 2 |' AGE M fee e eck information (Type C) potent al breach of tentainment
'

EUNCilf5: elateiningtont. Integrity ,y,cg ggg . p

*

VARIA8ti: Cent liydrogen Conc. yggggg,gg

RANGE: $ (e 1001 301 for Ice g, av
,

(AIAL. cal.: I g,
I Abli hAGE PUkPOSI: Not Determined JUS 11F| CATION: Core emit tempera-

ture h a signated as Type B
iABIE I l' AGE 35 varleb le for core cooling. Valld-
TUNClibil:Iuel Cladding IUllCllDit: Fuel Clad Potential treach ity a sufficiency as a Type C

C"'' Exit i var Q e to determine potential

"IA88t]50*I to 2300*f(to 1650*F ep plVARIAME: Delete variable bresca of fuel clad is questioned.
it)g Recumsend deletten to beRANGt 1

3 consistent with AN5 4.54tilAL, CAg.: I gy , ,

IAall PAG [ filRP05I t Not Determined JU5fiftAll0N: This variable st.ould
be ver fled as the key verlable for

Im f PAGE E detete ning the potential breach of
the llCPt. In the interia,IUNCilolla kC Pressure Boundary

FUNClioll: RCPB Potential Breach reconstad deletion to be consistentVARgggggg gC5 Pressure
.VARlAht: Delete verlable with NIS 4.5.

I RANQt
74AlAL. tAl.: gpg,{. CAT.:

_

I Asit PAGE Pulli'05E: Detection and validatlese JUS $1t iCA? loft: Range limit should*

information (Type C)' be lesered to rquove excessiveiAbd 2 PAGE 35
consegetismandtobeconsistent"' ""' '*"* '"'*'"lilHlil0N: RC Fressure Boundary

(U41C$l0N: RCP8 Breach
nbVARIABLE: Cont. tilgh Range Area had VARl Astt : caos h }ec

-

e
IRANGE: I to ID R/hr '""' "" I' "C "*' **' *

RANGE : 1 to 10 R/hr10
qilAt. CAI.: 1 * AI.- 3 -

- - .. -

_ _ m _ _ _ _ __ . _ _ _ _ m
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IABLE PES PURPOSE : Detection and validation J058 ti tCAll0N: Primary function is
Information (Type C) validation of RCPB breach Ley

Int E 2 PEL 35 vertables cate y 3 and chosen
'*"# " "I * '" "'IUNCll0N: hC Pressure Boundary TUNCil0N: RCPB Breach N "*

| VAHi AutE: Ef f Rad Noble Gas Cond Enh yg,g g ,
RANGE : 10-8 to 105 ,cif,, ,g o,,w ifccggc(, t9 g. c

(#At . CAT.: 2 qual. CAf.: 3

I ABit PEE PURPOSE : Radioactive effluent assessment JtlSilflCAll0N: This variable is a
by control room operator (Type El Type E ene rather than Type C.

2 36TA8tE - - - - - - PAGE - - - Range and category chosen to be
consistemt with Type C munitors.IUNCll0N: RC Pressure Boundary .TUNCilUM: Airborne RaJ.' Mat. Released

VARIAutE: leth Dr Aux FW Pump Vent VARIABLE:
3 -2kANGE : 10'E to 10 pCl/cc RANGE: 10-0 to 10 pCl/cc

qual. CAI.: 2' *(|UAL. CAT.: '3

1Ast E l>EE PURPOSE: Detection accident mitigation JUST I Ra chosen to be
feedbad, validat on, asmi long term cons h th s function.

IA8tt 2 PAGE 36 surveillance information (Type C)

[IUNCll0N: RC Pressure Boundary FUNCil0N: RCPB Breach
VARIAUIE: Contalsewnt Pressure ygggggggg i

NAEI ' RANGE: 10 psia to cont. design press.
INAt. CAI.: QUAL. CAT.: 1

IABLE PEE PURPOSE : Detection, accident mitigation ' JU511FlEAll0N: Range chosen to be
( d ock, validation, anJ long term consistent with this function,

IAbit 2 PAGE 36 surveillance information (Type C)
IUNCil0N: RC Pressure Boundary IUNCil0Nt
VARIADtE: Containment Sump Water level y,

I RANGEl 11 arrow rage-wide rnge 600,000 gel
qual. CAI.: quM.CAK: 1

I A8t E _PAGE PURPOSE : Detection, accident mitigation JU511FICAfl0M: 1his verlable shoult
fu&ack, and long-term surveillance be added for this functfun

IABLE 2 _PAGE 36 infoemation (Type C)
IUNCil0N: FUNCl1011: RCPS Breach
VARIAhtE: VARIABIE: RCS Pressure
RANGE * RANGE :0 to 3000 psig (CE,4000) *

QUAT. cal.: (WAL . CAT. : 1
.

.

.

_ _ _ _ _ _ _ . _
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Als/IEEE lidalliRf C(MIENIS ON NRC k[G. Gjlll[ l.91 REV. f |80RKING PArtR F (9-9-80)

.NRCP05||10N Aks 4.5 WRillslG GROUP COMNT (f-26-80) 181PP5CO/NPLC REVl!W CDetNI I

tion i
.

IABIE pal.t PURP05ti betection and accident JU Il C fl0N:
conta!nment i-mitigallenfeedbackinfomation(typeC) po en a t>rea

lAbit 2 pet 36 for th's variable. }

IIW: C M ainment FuMCil0ll: Containment Pote tlal Brestie' ,

',
VARIABl[: hCS Pressure gggg, ,

IUWut: 0to3000psig(CE.4000)

|
. AI.: 1pjAL.IAI.: I !

l Aalf FEE PURP05t * betectices nd accident JUSIII C 110N: Fusection is
mWga teenac infomation m C) potent d b mach of conta k nt ;

lABLE g- HALE 36- for th e variable.
luMCIIM: Conla!nment FUNCil0il Containment Potential Breach

|IARI Ant E: ConlainmentPressure ygggg, ,

~ luulGE : 89 psia to 3 1 0.P. 4 X 5.P.
IgjA1. CAI.: g,;3g, gag,, g

l Ahl E FEE PUNP054: Detectiose and accident Jd5TIfl CATION: Function is
mitig4tionfeedbackinformation|IypeC) potent el breach of containment

IAntt 2 pet 36 for th 8 variable.
lWCil0N: fuMClllBl Containment Potential Breecie -

VARIA8tle VARIAMEt Cont. Ilydrogen Concentration
hM3 RANGE: $to101(301 Ice)
1714 . CAI.t qual.CAI.: I

IAntt PAGE PURP05t: Detection and acclJent ,JusilFICAll0N: Function is actual
al|| dellen feedbed infomation (Type C) breach af containment for this

IABII f. IM _36- variable as wel* es potential
bnach d containment.IU"CI U runclicil Contalamment Breach

VARI AM L: Containment Pressure
EEI luulGlild psia to 3 a D.P. 41 D.P.
W* '' qual.IAl.: y

IA8tI _ P m PukPO$l Not Detenmined JU5115| Call 0N:

IAut t _ f PAGE __]l._ I

IUNCllull: Secondary Systems gg
VARIABit $leam Generator Pressure

_

-

g

RANCE: Atmos to 20% al,ove setting ,

QUAL. CAI.: 2
@AL. CAI. -

- - - - - .
-

.

. .
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NGC P051IIUN M5 4.5 ldRIIING Gk(RIP Cope (NT (9-26-80) lefrP5CO/NPEC KVIEW C995NI
.

IAntE PEE PURPOSE: System Stat s Info *ation JU51||| Call 0N: Basis for category 1
(Type D for B&U plants is guestioned.

I Akt t _ L PEE .37,

IUNCilogi: Secondary Systaes fuseCil0N:

fhVARI AstE Aism. Emerg. FW Flow yggggtF: '

fRAssGE: e to llM design flow ggg;g g
quai. CAI.8 2 (I B&W ) ggR CA1.:

'
IME PEE PUaPOSE : Ilot Detesielned JU5TlflCAil0N:

1 Abt E 2 PAGE 37
f useCiloll: Secondary Systems *

ggggggg.
VANIA8tE: Main feedwater Flaw yggggg ,
RAleGE: 0 to llot desip flow gggg
glAt. CAI.: 3 quR . CAT.:

,

__

IMIE PEE -- PURPUSE: Ilot Determined JU$ilflCA110N: Recomend deletlen
of code tafety valve position,

I AltlE __ L. PAGE _][_ requirement.
TUNCiloll: Secondary Systems fuelCllull:
VMIAulE $ltV Positions or Steam Flow ygag Asat: (seejustification)
RANGE: Closed-not closed RMG&t *[
qual. CAI.: 2'

quR . CAI.:

TAllt E PAGE PURPOSE : Radioactive effluent assessment JU5tiflCAll0N:
ley centrol room operator (Type E)

, p 37
___

IUNCI10N: Secondary Systens ygucy gg. 6'
VMI A8tt: Eff Rad - Atmos Daup felve yggggg;

I
luutGE: 10 to 10 pCl/cc gggg , .

QUAL CAI.: quat, CAT.:

jagg pgt PUNPOSE: Not Detesaloed JU51|TirAllell:
5

I ABI E I PEE _3I
-' g useCiluse: Auxillary Systems gygggg ggg .

VARIAntg: Sump Water Temperature yggggg.
j RAIIGE: 50*f to 250*F gggg ,
'

quae. CAI.- 2 quat.. CAI.:
_

.

_ - . __ _ m _ _ _ _ _ _ . - ___
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*

IAst E hAGE PUkPUM t ilot betetulmed JU5t|f lCAI10N:

lA8tE _ L fAGE 38
IUNCil0N: Auxillary syst es g ,.

,

VARI A8t E: tant. Almos. Temperature

RANE : 40i to 40d*F RAf1 git +

IluAL.CAI. 3 -
.

SIAL. CAT.t

lAstE PEE PuhP05E : Isot betemined JU51|FICAl!0N

1Ast E I PAGE 38
.

-

fIUNCll006: Auxillary Systems (giggj gggg:
VARIA8tE: Insat Removal by Cont. teolers p

ygggggg,
RANGE: PldntSpecific RMs
IglAL, cal.: E g ,(AT.:

Imit PEE polipost: Sys t us Infomation JU5t|Flutil0N:
Tant t E PAGE M
IUNCil0ll Auxillary Systems

FuteClION:
,[

'
'

VARI A8t t: Ilow in id'l Systess
VARl W E

kANGE: 0 to llD1 design flow gg
EplAt. cal. 2 g ,(AT.:

lA8it PAGE DUdtP95t : System Status Information JU51||ICA1 ION: ,

#P* DI ['1 Ast t 2 PEE 38
IUNCll011: Auxillary Systems g

/VARI AltlI: Fluw la LPI System
gest: 0 to 1101 design flow

fluAl. cal.: 2
. CAI.:

; IA8tt PEE _ PUhPOst: Ilot Determineal JU5t|FICATION:

1A8tI _ L PAM _38_
. /

/

(UNCIlull: Auxillary Systems (t:IgCll0N: )'VARIAtits Emerg. Water Storage iak tvl VAll| Ast E
-

RANGE : Top to Bottas RAgeGC: .

(plAl. CAI.* 2 (plAL. CAI.:
.

_______

_ _ _ -
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AIIS/IlfE INEAf$1lly COMNIS ON NHC RIG. GjlDE I.97 REV. 2180RKiseG PAPER F (9-9-80)

,, posi g ,g Ms 4.5 teRITING cRour CmdNI (s-26 80) sasPPsCO/NetC REvitW CONNENI
_

1 Att E PAGE FURPOSE I System Status Infomation JU$illICA110N:

1A81E g PEE _)6_

{ lullCIlON: kalliary Systems FUIICTION!
VARI ABIE: Acttan, tevel or Pressure yggggg g
RANGE: 10E to 901 vol O to 750 pst RMGE: *

(plAL. CAI.l 2 (pjAL. CAT.:

{ABL E PEE PURPOSE: Isot Detemined Jil511FICATION:

IAtti 2 _ PAGt 38
flHICil0N: balliary Systems g. K il d

VARIABLE: Accima. Iso. Valve Posittens VARIMM:
RANGE- Closed-not closed RMGE :

talAt. CAT.I 2 QUAL. CAT.t

]~g pgg purpose: Ilot Determined JUS 11FlCAil0N:

I A8t( 2 PAGE 38
-

IbetCil0N: Aunillary Systems FLNICil0Ils k"
VAlllABLE: Cump. Cool Water Temperature ygggg,
RANGl: 32'F to 200*F RMGC
QlAL. CAI.: 2'

(pjAL , CAI . :

I A8t E - PAGr PURPOSE: Isot Detensined JUSillICAllM:

TABLE _ 2__ PAGE 38 ~

,

filelCIION: Aunillary Systems FUNCiloll:
VARIA8tE: Ct8'Penent Cool. Water Fle" VARIABLE:
RANCE: 0 to 1101 design fle" gMGE - *

gjAl. CAI.: 2 gjAL. CAT.: *

Tgggg pgt PultP05E t Ilot Datemined JUSIIIIEAIIOU3

I A8t E __2_ PAGE _39- .-
IUNCil0N: Auxillary Systems f ullCiloll:
VAlt| ABI E : Letdotes Flow - In VAft| AhtE:
MANM : 0 to llos design flow RAgeg g

(11AL CAI.: 2 (ptAL. CAT t

.

, , , . , , . , _ _ _ , - , _ . , . _ , , _ . - _ - -.._
-
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NHC POSIi|UN AN14.5 WitIilisG Gh00P CteMNI (f-f6-80) NUPP500/NFEC ittVILW CONNLNi,

l Ast E __ PAGt _ PURP05ts bot batennined JustifitAll0N:
IAstE _ 2_ PAGE _39_ -

,
lueeCil0N: Annillary Systems gy,,gg gg ,
VARIABLE: letdown flew - Out ygg g ['
itAseGE: 0 to $101 desi p flow

,

g,
Ip1AL. cal. 2 gygg,ggg,,

,

lAst E kEE PURPird t ilot Determined JustiflIAll0N: M W system status
is dete4 mined by eutput pump flod;

l Aet t 2 PAGE 39 the need for inlet steam flow is.

tenuces.luMCil0N: Amalllary Systems gyggg ggg
VARIA8tEr Steen Flow to Aux. fW Pg VARIAtlIl Delete Variable
AANCE: 0(e|101desIgnflow

RMGE t - [,

[IglAt. CAI. 2 gggg,gg},,

jAstE >EE PURPO$It ilot DeLemined JU5fifitAll0N-
1ADI E 2 kEE 39

luMCll0N: ltedwaste Systems 7ggggg 7
;'9ARIAbtE: Itad Eas lloidup Tank Press. y,yg g g

ItAseI: 0 to 1501 of Jesign pressure ,A,,cg , ,

qg,g,ggg,,IslAl . cal. 3

Radioactive effluent assessment JU$llfl(All0N: Upper range valueIAsti fEr PURP051: trol room operator (Type () is plant specifics lower values{ by con
IA8t E - --f l>EE - may be acceptable
f uMCIlliel: Airborne Red h t. Released gg,gg g,
VARlA8(t kIf Rad Auxillary Building yggggg
RANGt: 80-6 g, yg3 ,cgI'* $0''to182 ,g,j,c /MluueGE: .

(plAL. cal. 2 g ,ggg,,
lAalt >Et Pug Post: Radioactive effluent assgsseent JU5flFitAIION: In eral, other

by tentrol room operator (Tys.e El onessurements rowl coverage.
IA88I _ I_ EACE - - . - Delettees of t ils variable is40

" #IU' f uMCilall: Airborne had Mat. Released
VARIAntE: VAlt|ABIEt Eff. Rad-5/G 5A Atmos Dump fivs

'

RANGE (Deletofartable) ' O
,

NA88'*E : ,

(plat . EAl . : (plAL. CAT. :
. .

.

. -.e , -
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ANS/IEEE INEAJSTRY C(MtEffi5 ON llRC REG. GilDE I.91 ItEV. I UOltKING PAPER F (9-9-80)
*

NHC P051110N AMS 4.5 WalilNG GROUP COMNT (9-26-80) NUPPSCO/FEC' ItEVIEW CtDelLlli

IA8t E > AGE PURP051: Radioactive effluent essessment JUSIIFICAll0N:
bycentrolroomoperator(TypeE)ggg pg

FUNCil0N: FUNCilell: Airborne Rad. Nat. Released
VARIA8tE8 VARIAalE: Eff Rad-Condenser Air Remon1 [
RANGE: -0RANGE: 10 to 10 at.1/cc
qual. cat.:

ggAL,tpi,: I

ist pgt PURPOSE: JUS 11FICATION:

IABLE > AGE

IUNCil0N: /
ruMCTION: [f'VARIA8tEt yAg| Agit:

RANGE:
RAIIGE : '

SIAL. CAI.: ggAL, CAT. ,

E PEE PURPOSE. JU$ilFlCAll0N:
T A8t E PAGE

IUNCil0N: FUNCllull: [ *

1 VARIA8tEt yAggAstt
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the matter of )
)

METROPOLITAN EDISON COMPANY, et al. Docket No. 50-289

(Three Mile Island, Unit 1) )

AFFIDAVIT OF EDGAR G. HEMMINGER

I, Edgar G. Hemminger, being duly sworn, do depose and state:

1. I am a Mechanical Engineer in the Division of Engineering, Mechanical

Engineering Branch, Office of Nuclear Reactor Regulation of the

United States Nuclear Regulatory Comission. I am responsible for review

and evaluation of structural integrity, operability, and functional

capability of safety related mechanical and electrical equipment.

2. I have prepared the statement of Professional Qualifications attached

hereto, and, if called upon, would testify as set forth therein.

3. I have answered the UCS September 25, 1980 interrogatory (interrogatories)

2 designated by the initials EGH and the answers given are true and

correct to the best of my knowledge.

I' 4s W6(
Edgaj G. Heminger V

Subscribed and sworn to
before me this 14th day of
November,1980

LA&dlh
t

AH k
liotary Publ .c /

My Comission expires: July 1, 1982

1
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EDGAR G. HEMMINGER

OFFICE OF NUCLEAR REACTOR REGULATION

U. S. NUCLEAR REGULATORY COMMISSION

I am a Mechanical Engineer in the Division of Engineering, Mechanical
Engineering Branch, Office of Nuclear Reactor Regulation of the United
States Nuclear Regulatory Commission. I am responsible for review and
evaluation of the structural integrity, operability, and functional
capability of safety related mechanical equipment and components.

I hold a. Bachelor of Science Degree in Mechanical Engineering from
Ohio University.and a Master of Science Degree in Mechanical Engineering
from Drexel University and am a licensed Professional Engineer in the
State of New York.

From 1965 thru 1979, I was employed by the General Electric Company
at the Knolls Atomic Power Laboratory in Schenectady New York. My
work expe'rience was in the area of thermal and stress analysis of
reactor plant components and equipment. I have specifically evaluated
steam generator tube sheets, reactor vessels, nozzles, closure beads
and piping systems. Using finite element computer methods I have
modeled the vessel closure head and core barrel bolt up region to
determine pre load relaxation and lift off for various operating and
accident conditions. I have also used results of the above type
calculations in conjunction with fracture mechanics methods to establish
safe heat up and cooldown pressure and temperature limits for normal
plant operation.

In 1973 I completed a one year training program for test and start up
of naval reactor plants aboard ship. From 1973 thru 1979 I contributed
to the construction, start up and power range physics testing of eight
reactor plants aboard ship. My primary duties were to. review the test
procedures and. test data for acceptance testing of naval reactor plants
aboard ship and to provide technical support to the shipyard in resolution
of equipment problems dealing primarily with valves, pumps, and heat
exchangers.

I joined the NRC in October, 1979.

l
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

METROPOLITAN EDISON C0f1PANY, ET AL. Docket No. 50-289
) (Restart)(Three Mlle Island Nuclear Station,

Unit 1)

AFFIDAVIT OF DALE F. THATCHER

Dale F. Thatcher deposes and say: under oath as follows:

1. I am a reactor engineer in the Nuclear Regulatory Commission Staff's

Instrumentation and Control Systems Branch. I am responsible for the review

and evaluation of the instrumentation and control systems of nuclear power

generating stations.

2. My professional qualifications are attached.

3. I have answered the UCS September 25, 1980 Interrogatory 6 designated by the

initials DFT and the answers given are true and correct to the best of nly

knowl edge.

<Y~
Dale F. Thatcher

Subscribed and sworn to before
me this14thday of November,1980.

* Lij3|9h
v' . Notary Public '

My Cownission Expires: July 1,1982
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DALE F. THATCHER
PROFE$TI~0NAT-QVATITICATIONS

INSTRUMNTATIOH & COM0ESYSTETORANCH
DIVISION OF SYSTES SAFETY

I am a Senior Reactor Engineer in the Instrumentation and Control Systems
Branch, Division of Systems Integration, U. S. Nuclear Regulatory Commission.

From May to December 1979, I was assigned to the Bulletins and Orders Task
Force as a technical reviewer in the area of instrumentation and control. Just
prior to this assignment I was a member of the NRR team which aided in the Three
Mile Island Recovery Operation.

In the ICSB, my primary responsibility is to perfonn technical reviews of the
design, fabrication, and operation of instrumentation and control systems for
nuclear power plants. This review encompasses evaluation of applicant's safety
analysis reports, generic reports and other related infonnation on the instrumenta-
tion and control designs.

I graduated from Lehigh University with a Bachelor of Science Degree in Electrical
Engineering in June 1971.

From my graduation in June 1971 until my employment at the Commission, I was an
Instrumentation Engineer with Gilbert Associates, Inc., an Architect-Engineering
company located in Reading, Pennsylvania. My responsibiities included the design
and evaluation of various instrumentation and control systems including primarily
the areas of reactor protection systems and other safety systems for various
domestic nuclear power plants.

I joined the Regulatory staff of the Atomic Energy Commission in March 1974 as
a Reactor Engineer. Since the, I have participated in the review of instrumenta-
tion control and electrical systems of numerous nuclear power stations and standard
plant designs. In addition, I have participated in the formulation of related
standards and regulatory guides.

I am a member of the Institute of Electrical and Electronics Engineers (IEEE) and
have participated in the development of IEEE Standard 379-1977, "IEEE Standard
Application of the Single Failure Criterion to Nuclear Power Generating Station
Class IE Systems" and other proposed standards.

:
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSTION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

METROPOLITAN EDISON COMPANY, ET AL. ) Docket No. 50-289
) (Restart)(Three Mile Island Nuclear Station, )Unit 1) )

AFFIDAVIT OF ROBERT G. FITZPATRICK

STATE OF MARYLAND )
COUNTY OF MONTGOMERY ) 33

I, Robert G. Fitzpatrick, being duly sworn, depose and state:
1. I am the Section Leader, Electrical Section.of the Power Systems Branch

in the Division of Systems Integration, Office of Nuclear Reactor
Regulation of the United States Nuclear Regulatory Commission.

2. I have prepared the statement of Professional Qualifications attached
hereto, and, if called upon, would testify as set forth therein.

3. I have answered the UCS September 25, 1980 interrogatories #1 and #3
designated by the initials RGF and the answers given are true and
correct to the best of my knowledge.

bf2)Robitrt G.'FidpatWc// Yh~~

Subscribed and sworn'to
before me this 14th day of

November, 1980

N (.
Notap Public /

My Commission expires: July 1,1982

i
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EDUCATIONAL AND PROFESSIONAL QUALIFICATIONS
OF ROBERT G. FITZPATRICK

-
,

i

EDUCATION

B.S. Electrical Engineering 1971; Northeastern University,' Boston, Mass.
'

M.S. Electrical Engineeri.ng,1972; Northeastern University, Boston, Mass.

Major: Electrical Power Systems Engineering
4

PROFESSIONAL QUALIFICATIONS

I am presently Section Leader of the Electrical Section of the Power Systems

: Branch. In this position, I provide technical supervision and review of the

] work of reactor systems engineers conducting evaluations of operati.ng reactor
J

4 problems, ifcense amendments for operating reactors, license applications, generic

| assessments and special project assignments.
!

I joined the NRC (AEC) in 1974 as a member of the Electrical, Instrumentation

' and Controls System Branch and in January 1977 I was assigned to the newly formed

Power Systems Branch. My duties during the above periods involved the technical

review of electrical systems (onsite and offsite power, and instrumentation and

control ) . For approximately fifteen months following the March 1979 accident at
,

{ Three Mile Island, I was detailed to the special Three Mile Island Support Group. i

i |
|

i from 1972 - 1974 I worked for Yankee Atomic Electric Company in Westboro,
1

Massachusetts. I was assigned to the Electrical and Control Engineering Group

and my duties included work on the Yankee operating nuclear plants and the

Seabrook Project. (Prior to this I spent 3 years with Yankee as a cooperative.

education student while attending Northeastern University.)

I am a member of the IEEE and also represent the NRC as a member of IEEE Nuclear

Power Engineering Committee Subcommittee 4 " Auxiliary Power Systems." This

Committee is charged with developing standards for onsite and offsite power systems.
-

. ,



UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

METROPOLITAN EDIS0N COMPANY, ET AL. ) Docket No. 50-289
) (Restart)(Three Mile Island Nuclear Station, )

Unit 1) )

AFFIDAVIT OF LAURENCE E. PHILLIPS

STATE OF MARYLAND
33

COUNTY OF MONTG0MERY

I, Laurence E. Phillips, being duly sworn, depose and state:

1. I am a Section Leader of the Thermal-Hydraulics Section in the Core Performance
Branch, Division of Systems Integration, Office of Nuclear Reactor Regulation,
U. S. Nuclear Regulatory Comission, Washington, D. C. 20555. I have super-
visory responsibility for the review of the reactor core thermal-hydraulic
design and behavior including the review of functional requirements for core
monitoring systems to provide capability for detection and response to
inadequate core cooling conditions.

2. I have prepared the statement of Profescional Qualifications attached hereto,
and, if called upon, would testify as set forth therein.

3. I have answered the UCS September 25, 1980 interrogatory #4 designated by
the initials LEP and the answers given are true and correct to the best of
my knowledge.

/ ','

."ff)f1
i

fwst-u
L . ' % t ,/

/

Laurence E. Phillips

Subscribed and sworn to before me
this 14th day of November 1980

L 2 '

Notar[ublic #

My Comission expires: July 1, 1982

|

|
)
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Laurence E. Phillips

CORE PERF0Py.ANCE BRANCH

DIVISION OF SYSTEMS INTEGRATION
U. S. NUCLEAR REGULATORY C0K''.!SSION

PROFESSIONAL QUALIFICATIONS

I am employed as a Section Leader of the Themal-Hydraulics Section in the
Core Performance Branch of DSI.

'

I graduated from the University of Cincinnati with a Chemical Engineering
degree in 1954. After serving two years as an officer in the United States
Army. I have been continuously employed in the nuclear engineering profession
since January,1957. I received a M.S. degree with nuclear physics major from
Union College of Schenectady, N. Y. , in 1961. I am a registered Professional
Engineer, Certificate #E-026547, in the state of Ohio.

In my present work assignment at the NRC, I have supervisory responsibility
for the review of the reactor core thermal-hydraulic design submitted in all
reactor construction permit and operating license applications. In addition,
my section participates in the review of analytical models used in the licensing
evaluation of the core themal-hydraulic behavior under various operating and
postulated accident transient conditions. The latter responsibility includes ~

technical review of the functional requirements for core monitoring systems
to provide capability for detection and response to inadequate core coolingconditions.

Prior to joining the NRC staff in December,1974, I was employed by NAI
Corporation as a Senior Associate. In this capacity, I was responsible for
the development and application of computer codes for analysis of nuclear
reactor cores. I acted as a consultant to nuclear operating utilities in the
use of these codes for analysis of their operation, and in the solution of
general nuclear engineering problems. My tenure at NAI was from 1967 through
1974.

From 1962 to 1967, I was employed by Allis Chalmers Mfg. Co. Ny assignments
during that period included supervisory responsibility for the safety analyses
and licensing of the Lacrosse Boiling Water Reactor.

From 1958 to 1962 I was employed by Alco Products where I was project manager
for the design, development, and fabrication of heat exchange equipment for
nuclear liquid metal projects, t Prior to that I was with the Nuclear Division
of the Martin Company.

. . ~_
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Ut.ITED STATES OF AMERICA

NUCLEAP. REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

METROPOLITAt. EDIS0N COMPANY, ET AL. Docket No. 50-289
) (Restart)

(Three Mile Island Nuclear Station, )
Unit 1) )

_ AFFIDAVIT OF MEL B. FIELDS

STATE OF MARYLAND ) 33
COUNTY OF PONTG0MERY )

I, Mel B. Fields, being duly sworn, depose and state:

1. I am a Containment Systers Engineer in the Containment Systems Branch,
Office of Nuclear Reactor Regulation, U. S. Nuclear Regulatory Comission,
Washington, DC 20555,

2. I have prepared the statement of Professional Qualifications attached
hereto, and, if called upon, would testify as set forth therein.

3. I have answered the UCS September 25,1980 Interrogatory #5 designated
by the initials MBF and the answers given are true and correct to the best
of sqy knowledge.

h P1
Mel B. Fields ""

Subscribed and sworn to before me
this 14th day of November 1980

4.
Notar uTilic /

% Comission expires: July 1, 1982 I

i
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Professional Qualifications
Mel 8. Fields

'

.

I am a Syste::s Engineer in the Contaiment Systems Branch of the Office

of Nuclear Reactor Regulation. In this position I am responsible for
e

,

the review and technical evaluation of safety aspects of contatment '

systens.

I graduated from the University of Arizona with a Bachelor of Science

Degree in Nuclear Engineering in 1974. I am currently enrolled as a

part-time graduate student in the Mechanical Engineering Department of the
!

Catholic University of America in Washington, D. C.

In 1975 I accepted a position as a Reactor Engineer (Intern) in the

Ctntaiment Systems Branch, Division of Systems Safety, Nuclear Regulatory

Comission. My responsibilities included the review and technical
.

evaluation of the safet/ aspects of containment systems. In this position,. '

I'have been responsible for the evaluation of the health an! M'3ty aspects

related to contaiment systems for the following nuclear power plants:

Black Fox Station, Units Nos.1 & 2. Grand Gulf Nuclear Station Units

Nos.1 & 2 North Anna Power Station, Units Nos.1 & 2, Jamesport Nuclear

Station, Units Nos.1 & 2 and Cherokee and Perkins Nuclear Station, Units
N;s. 1, 2 & 3. For the Black Fox Station, I was responsible for

.

:
. . i

I.

f
'

16-50
.

.

.
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reviewing the staff positions and writing the section of the Sa'ety Evaluation

Report on the Mark III containment system. In early 1977, I was transferred to
i

another branch, the Power Systems Branch, in the same division where I remained

for approximately 1-1/2 years before returning recently to the Containment Systems

Branch. I was involved in the preparation of the preliminary clarification of the L

'
I

TMI Action Plan (the September 5,1980 letter from D. Eisenhut to all licensees
!

and applicants) and the final version of the TMI Action Plan (NUREG-0737) in the ;

i

areas of the Containment Systems Branch responsibilities.
|
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

METROPOLITAN EDISON COMPANY, ET AL. ) Docket No. 50-289
) (Restart)

(Three Mile Island Nuclear Station, )
Unit 1) )

CERTIFICATE OF SERVICE

1 hereby certify that copies of "NRC STAFF'S RESPONSES TO UCS INTERROGATORIES
OF SEPTEMBER 25, 1930 TO NRO STAFF" In the above-captioned proceeding ~have
been served on the following by deposit in the United States mail, first class,
or, as indicated by an asterisk, through deposit in the Nuclear Regulatory
Commission's internal mall system, this 14th day of November, 1980:

Ivan W. Smith, Esq.* Mr. Steven C. Sholly
Atomic Safety and Licensing Board 304 South Market Street
U.S. Nuclear Regulatory Commission Mechanicsburg, PA 17055
Washington, DC 20555

Mr. Thomas Gerusky
Dr. Walter H. Jordan Bureau of Radiation Protection
881 W. Outer Drive Department of Environmental
Oak Ridge, TN 37830 Resources

P.O. Box 2063
Dr. Linda W. Little Harrisburg, PA 17120
5000 Hermitage Drive
Raleigh, NC 27612 Mr. Marvin I. Lewis

6504 Bradford Terrace
George F. Trowbridge, Esq. Philadelphia, PA 19149
Shaw. Pittman, Potts & Trowbridge
1800 M Street, N.W. Metropolitan Edison Company
Washington, DC 20006 ATTN: J.G. Herbein, t icej

President
Karin W. Carter, Esq. P.O. Box 542
505 Executive House Reading, PA 19603
P.O. Box 2357
Harrisburg, PA 17120 Ms. Jane Lee

R.D. #3, Box 3521
Honorable Mark Cohen Etters, PA 17319
512 E-3 Main Capital Building
Harrisburg, PA 17120 Senator Allen R. Carter, Chairman

Joint Legislative Committee on
Walter W. Cohen, Consumer Advocate Energy
Department of Justice Post Office Box 142
Strawberry Square, 14th Floor Suite 513 Senate Gressette Building

,

Harrisburg, PA 17127 Columbia, SC -29202 :

|
'

.
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Daniel M. Pell, Esq. Jordan D. Cunningham, Esq.
ANGRY Fox, Farr and Cunningham
32 South Beaver Street 2320 North 2nd Street
York, PA 17401 Harrisburg, PA 17110

John E. Minnich, Chairman Theodore A. Adler, Esq.
Dauphin Co. Board of Commissioners Widoff, Reager, Selkowitz & Adler
Dauphin County Courthouse P.O. Box 1547
Front and Market Streets Harrisburg, PA 17105
Harrisburg, PA 17101

Ms. Ellyn R. Weiss
Robert Q. Pollard Sheldon, Harmon & Weiss
609 Montpelier Street 1725 I Street, N.W.
Baltimore, MD 21218 Suite 506

Washington, DC 20006
Chauncey Kepford
Judith H. Johnsrud Thomas J. Germine
Environmental Coalition on Deputy Attorney General

Nuclear Power Division of Law - Room 316
433 Orlando Avenue 1100 Raymond Boulevard
State College, PA 16801 Newark, NJ 07102

Ms. Frieda Berryhill, Chairman Atomic Safety and Licensing Board
Coalition for Nuclear Power Plant Panel *

Postponement U.S. Nuclear Regulatory Commission
. 2610 Grendon Drive Washington, DC 20555
Wilmington, DE 19808

Atomic Safety and Licensing Appeal
Ms. Marjorie M. Aamodt Panel (5)*
R.D #5 U.S. Nuclear Regulatory Commission
Coagesyi,J )e; f6 19320 Washington, DC 20555

John Levin, Esq. Docketing and Service Section (7)*
PA Public Utilities Commission Office of the Secretary
Box 3265 U.S. Nuclear Regulatory Commission
Harrisburg, PA 17120 Washington, DC 20555
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