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ABSTRACT

This supplement to NUREG-0680 (TMI-1 Restart Evaluation) (1) reports the
results of the staff's evaluation of additional information received from the
licensee since the issuance of NUREG-0680 and Supplements 1 and 2; 2) describes
the resolution or status of unresolved items noted in those documents; and 3)
provides a judgement as to whether the licensee has made reasonable progress
towards completion of the long-term actions identified in the August 9,1979
Order.

We conclude that the licensee is in compliance with the short-term requirements
of the August 9, 1979 and March 6, 1980 Commission Orders, subject to verifica-
tion of installation of modifications and completion of all required tests and
exercises as discussed in NUREG-0680 and herein. The licensee has completed
or has made reasonable progress toward completion of the long-term actions of
the August 9, 1979 Order and those additional long-term actions identified in
NUREG-0680 and its supplements, with one exception.
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A. INTRODUCTION

The Nuclear Regulatory Commission's THI-1 Restart Evaluation (NUREG-0680) of
the compliance of Metropolitan Edison Company, et ai., with the short and
lor.9-term items of Section II of the NRC Order dated August 9,197" (Order),
was issued on June 16, 1980. We concluded that for a signif.icant majority of
individual items and subitems of-the Order, the licensee was in compliance
with the requirements of the Order, and noted that review was continuing on the
remaining open items.

The Commission provided further guidance regarding the issues of management
capability and resources in its Order dated March 6, 1980 (CLI-80-5).
Supplement 1 to NUREG-0680, issued on November 28, 1980, addressed the issues
of the March 6, 1980 Order. Supplement 2, issued March 20, 1981, addressed
items in the management area which were unresolved at the time of issuance of
Supplement 1.

On March 23, 1981, the Commission issued Order CLI-81-3 which, among other
things, determined that financial qualifications should not be litigated in
the TMI-1 restart proceedings. Based on this directive, no evaluation of
short-term Item 7, Financial Qualifications, of the August 9, 1979 Order is
presented in this supplement.

The puroose of this supplement is: (1) to report the results of the staff's
evaluation of additional information received from the licensee since the
issuance of NUREG-0680 and Supplements 1 and 2; (2) to describe the resolution
or status of unresolved items noted in those documents; and (3) to provide a
judgement as to whether the license has made reasonable progress towards
completion of the long-term actions identified in the August 9, 1979 Order.

In addition to the short-term and long-term actions from Section II of the
Order evaluated in NUREG-0680 and subsequent supplements, there are other
TMI-2 accident-related matters not listed in the Order identified in NUREG-0737,
" Clarification of TMI Action Plan Requirement" issued by letter dated October 31,
1980, that we believe must also be completed prior to TMI-1 restart. Our evalua-
tion of these matters is being documented separately, similar to other operating
reactors. NUREG-0737 was reviewed and approved for implementation by the Commission.
Enclosure 1 to NUREG-0737 lists the items and schedules applicable to operating
plants like TMI-1.

Sections of this supplement are numbered in the same manner as those of
NUREG-0680 which they supplement or modify, and do not replace sections of
NUREG-0680.
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B. SUMMARY AND CONCLUSIONS

General

In performing our evaluation of the licensee's compliance with the short and
long-term items of Section II of the Order, we utilized the following informa-
tion provided by the. licensee: " Report in Response to NRC Staff Recomerended
Requirements for Restart of the Three Mile Island Nuclear Station, Unit 1"
(the Restart Report), through Amendment 24, various letters from the licensee
to the NRC, and numerous discussions and meetings with the licensee's staff.

Status of Compliance with Order Items

The current status of the licensee's compliance with the Order items is provided
in the following " Status Summary", which is an update of that provided in
NUREG-0680, pages B-5 to B-10. There are two parts to th status summary:
Table B-1 shows the status of short-term items, and Table B-2 shows the status
of long-term items.

Short-Term Items

Table B-1 lists all short-term requirements of the Order. For clarity, Table B-1
retains the same format as the Status Summary in NUREG-0680, and the explanation
of the summary in NUREG-0680 applies to Table B-1. The licensee is in compliance
with all short-term requirements of the Order, subject to the verification of
installation of modifications and completion of all required tests, which will
be done prior to any authorization to restart. As noted in NUREG-0680, all
tests necessary to demonstrate system function will be required to be performed
before restart where possible. However, it is recognized that some tests to
demonstrate system function must by necessity be conducted during the restart
sequence. In any case, NRR and IE personnel as appropriate will verify success-
ful test completion prior to restart or in continuation of the restart sequence.

Qng-TermItems

Table B-2 is a status summary of the long-term items of the Order. Under the
columns " Item Description" and "NUREG-0737 Item and Operating Reactors Implemen-
tation Date", we have provided a breakdown of those NUREG-0737 operating
reactor requirements and implementation schedule which correspond to the
long-term Order items.

It was ordered that the long-term actions of the Order, including the Category B
recommendations as specified in Table-1 of NUREG-0578, "TMI-2 Lessons Learned
Task Force Status Report and Short-Term Recommendations," be satisfactorily
addressed in a timely manner, and that reasonable progress toward their completion
be demonstrated, although they need not be resolved prior to resumption of
operation of TMI-1. Prior to the issuance of NUREG-0680, additional provi-
sions and clarifying comments for NUREG-0578 items were transmitted by the
staff to all operating nuclear power plants by letters of September 13 and
October 30, 1979. These updated provisions and comments were incorporated in
the review of each item in NUREG-0680. Following Commission review and appraval
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for implementation, the staff transmitted NUREG-0737, " Clarification of TMI
Action Plan Requirements," by letter dated October 31, 1980 to all licensees,
applicants for an operating license and holders of construction permits.

: NUREG-0737 provides further clarification and implementation schedule revisions
for the Category B recommendations of NUREG-0578. Based on the Commission's
review and approval, NUREG-0737 is now the governing document and, with regard
to the Category B recommendations of the Lessons Learned Task Force, supersedes
NUREG-0578 and the letters of September 13 and October 30, 1979. For TMI-1,
the staff requires that Category B Items be completed in accordance with the
NUREG-0737 Enclosure 1 schedule for operating reactors as it may be amended,
or by restart if that is later. Reasonable progress toward completion of the
long-term actions required by the Order for TMI-1 will be considered to be a
degree of progress consistent with that of other operating reactors, except as
noted in individual evaluations, so that there is reasonable assurance that
the action will be completed on the NUREG-0737 schedule as it may be amended.

For some of the Category B items, new requirements were added by NUREG-0737
which were not identified by NUREG-0578 or the clarifications and provisions
transmitted by the letters of September 13 and October 30, 1979. Two examples
appear in Table B-2; under Order Item 8, Item 2.1.2 (NUREG-0737, II.D.1),
Relief and Safety Valve Testing, NUREG-0737 established a block valve qualifica-
tion program; and in Item 2.1.6.b (II.B.2), Plant Shielding, new requirements
were added for post-accident radiation sources. The licensee's compliance
with new requirements of this nature will be assessed in the staff's review of
NUREG-0737 licensee responses and will not be addressed by this supplement.

Conclusions

In NUREG-0680, we reached conclusions regarding the licensees compliance with
the requirements of the Order based on our review up to that time. We also
noted that we expected to make further recommendations regarding additional
items to be required of the licensee.

Based on our review as discussed in the body of NUREG-0680 and Supplements 1,
2, and 3 thereto, and as tabulated in Tables B-1 and B-2 herein, we now conclude
the following:

The licensee is in compliance with the requirements of the August 9, 1979
and March 6,1980 Commission Orders with regard to the short-term actions
identified in NUREG-0680 and its supplements, subject to verification of
installation of modifications and completion of all required tests and
exercises as discussed in NUREG-0680 and this supplement.

The licensee has completed or has made reasonable progress toward comple-
tion of the long-term actions identified in the Order and those additional
long-term actions identified in NUREG-0680 and its supplements, with the
one exception noted in Table B-2 herein.

Based on these conclusions, and subject to verification as noted, we find that
there is reasonable assurance that, with regard to the items covered by NUREG-0680
and its supplements, TMI-1 can resume operations without undue risk to the public
health and safety.
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We have made further recommendations regarding additional items which we
believe should be required of the licensee prior to restart, as discussed in
testimony before the Atomic Safety'and Licensing Board. These additional
items are_certain.of the recommended requirements of NUREG-0737 and -0694-
which were not listed in the Order. We will report on the licensee's compliance
with these additional items in separate safety evaluations.
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TABLE B-1

STATUS SUMARY - SHORT-TERM ITEMS
.

Order Item Comply or Description of Open Items

Item Description Reference Group A Group B Group C Group D

Short Term

la-1 Auto initiation of AFW Comply

-2 AFW valves fail open Comply

-3 Auto AFW load on diesels Comply

-4 AFW tech specs Comply

-5 AFW flow indication Comply

m -6 AFW procedures Comply

-7 AFW alignment Comply

-8 AFW auto start annunciate Comply

la-Add'l Reliability Analysis

l' Redundant instrumentation Comply

2 Endurance Test Comply

3 Transfer of EFW Supply Comply

4 EFW to intact OTSG Comply

'.

5 Auto EFW protection Comply
on loss of water source

6 EFW initiation Comply
independent of AC

7 EFW operability in- Table B-2, 2.1.7.a
steam environment

8 Cross-tie break Comply



Order item Comply or Description of Open Items
Item Descri9 tion- Reference Group A Group B Group C Group D

lb EFW independent of ICS Comply.

Ic Reactor trip on feed trip Comply

Id Small breaks analysis Comply

le Operator retraining Comply

2 IE Bulletins
79-05A-1 Accident understanding Comply

-2 Plant transient review Comply

-3 Transient procedures Comply

-4 Operating procedures. Comply

-5 Valve position review Comply

-6 Containment isolation Comply,

-7 EFW valve procedures Comply

-8. EFW opert.bility Comply

-9 Transfer of contain- Comply
ment liquids

-10 Safety system Comply
operability

-11 Personnel actions - TMI-2 Comply

-12 Prompt reporting. Comply

79-058-1 Natural circulation Comply

-2 Vessel integrity Comply

-3 PORV setpoint Comply
-4 Manual reactor trip Comply

-5 Anticipatory trips. Comply

-6 Prompt reporting- Comply

-7 Tech Spec changes Comply

,

_ _ . _ _ . . . _ _ _ _ _ _ _ . . _ _._. .________ ___ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ _ _ ___.2



Order Item Comply or Description of Open Items
.,

Item Description Reference Group A Group B Group C Group D

79-05C-1 RCP trips Comply

-2 Small LOCA analysis Comply

-3 Operator action-RCP trips Comply

-4 Reactor trip training Comply

-5 Inadequate core cooling Comply

79-05C

Long term 1 Au w RCP trip Comply

3 Emetgency Preparedness

3a Emergency plan update Comply

3b Emergency operations Comply
centery

3c 0ffsite monitoring Comply

3d State / local plans Comply

3e Test exercise . Exercise Report

4 Separation of TMI-l & 2
Liquid radwaste Comply

Gaseous radwaste Coaply

Solid radwaste- Comply

Monitoring system Comply

Sampling systems Comply

5 Waste management

Liquid a gaseous Comply
systems

Solid radwaste system ' Comply



.
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Order item Comply or Description of Open Items
Item Description Reference Group A Group 8 Group C Group D

6 Managerial Capability
Management & technical Comply

Safety review Comply

Plant maintenance Comply

Operations training Comply

Operational QA Comply

Facility procedures Comply

Health physics Comply

7 Financial Qualifications (1)
8 Lessons Learned - Short-ters

* 2.1.1. Emergency Power Supply

Pressurizer heaters Comply

Pressurizer level & Comply
block valves

2.1.2 Relief valve testing Comply

2.1.3.a Valve position indication Comply

2.1.3.b Inadequate core cooling
Existing instrumentation Comply

Satu.ation meter Comply

2.1.4 Containment isolation Comply

2.1.5.a Dedicated recombiner . Comply.
penetrations

(1) Complian~e with Order item 7 is no' longer a hearing item per Commission Order (CLI-81-3)

. _ - _ _ _ _ _ _ _ - _ _ - _ _ - _ _ - _ _ - _ _ - _ _ . - _ _ ~ _ _ _ _ _ - _ . _ - _ _ - _ _ - _ _ _ - _ _ _ _ _ _ _ - . ._ ___- _ --__-___ -____



. _ - . -

Order Item Comply or Description of Open Items

Item Description Reference Group A Group B Group C Group D

2.1.5 b Inerting BWR Not Applicable
containments

'

2.1.5.c Install recombiners Compliance

not required
2.1.6.a System integrity Comply

2.1.6.b Plant shielding Comply

2.1.7.a AFW auto initiation Comply

2.1.7.b AFW flow indication Comply

2.1.8.a Post-accident sampling Comply

2.1.8.b Radiation monitor range Comply

2.1.8.c Iodine instrumentation Complyq,

2.2.1.a Shift supervisor Comply
responsibilities

2.2.1.b Shift Technical Advisor Comply

2.2.1.c Shift Turnovar Comply

2.2.2.a Control room access Comply

2.2.2.b Onsite Tech Support Comply
Center

2.2.2.c Onsite Operations Support Comply
Center

,
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TABLE B-2

STATUS SUM 4ARY - LONG-TERM ITEMS

Order Item NUREG-0737 Item Reasonable Comments
Item Description and Operating Progress

Reactors Imple- Judgement /
mentation Date (1) Comply

LT-1 ICS FMEA II.K.2.9 Yes
TBD

LT-2 Small Break Analysis Yes

LT-3 Lessons Learned Category B
$

2.1.2 Relief & Safety Valve Testing II.D.1 Yes
2.a Complete test program 7/1/81

b Plant specific report 10/1/81
3. Block-valve testing 7/1/82 N/A 3. Block valve testing is not an

Order requirement. The licensee's
response to this item will be-
evaluated during staff review of
NUREG-0737 responses.

2.1.3.b Instrumentation for Inadequate II.F.2 No Licensee has not committed to
Core Cooling install additional instrumentation-
3. Install level instruments 1/1/82 for detection of ICC

2.1.5.a Dedicated H Penetrations II.E.4.1 Comply2
2. Install 7/1/81

- -
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Order I ,em NUREG-0737 Item Reasonable Comments

Item Description and Operating Progress
Reactors Imple- Judgement /
mentation Date (1) Comply

2.1.6.b Plant Shielding II.B.2 Yes
2. Plant modifications 1/1/82
3. Equipment qualification 6/30/82 N/A 3. Equipment qualification of

safety related electrical equip-
ment was not identified in the Order.
The licensee's response to this
item will be evaluated during
staff review of NUREG-0737 responses

2.1.7.a Auto Initiation of AFW II.E.1.2 Yes
1.b Safety grade installation 7/1/81

2.1.7.b AFW Flow Indication II.E.1.2 Comply
2.c Safety grade installation 7/1/81

2.1.8.a Post-Accident Sampling II.B.3 Yes
2. Plant mods 1/1/82

2.1.8.b High Range Radiation Monitors II.F.1 Yes
1. Noble gas monitors 1/1/82
2. Iodine / particulate sampling 1/1/82
3. Containment high range 1/1/82

monito-s

Transient and Accident Analysis
2.1.9.a 1. 58 LOCA 6/1/80 Comply

2.1.9.b 2. ICC' Yes
a. Reanalyze and propose 1/1/81

guidelines
b. Procedures 1st refueling

after 1/1/82 .

- - - -
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Order Item NUREG-073' Item Reasonable Comments
Item Description and Opere ing Progress.

Reactors ?mple- Judgement /
mentatica Date (1) Comply

2.1. 0. c 3. Transients and Accidents Yes
a. Reanalyze and propose 1/1/81

guidelines
b. Procedures 1st refueling

after 1/1/82

2.2.1.b Shift Technical Advisor I . A.1.1 Comply
3. Trained per LL Cat. B 1/1/81
4. Describe Long-Term Program 1/1/81

2.2.2.b Onsite Technical Support Center III.A.I.2(2) y,3
2. Design 6/1/81
3. Modifications 10/1/82

. U Addt'l Containment Pressure II.F.1 Yes
'

Item #1 Installation 1/1/82

Addt'l Containment Water Level II.F.1 Yes
Item #2 Installation 1/1/82

Addt'l Containment H II.F.1 Yes2Item #3 Installation 1/1/82,

Addt'l RCS Venting II.B.1 Yes
Item #4 1. Design 7/1/81

2. Install vents 7/1/82
3. Procedures 7/1/81

(I) Implementation dates after 6/30/81 have not yet been reconsidered by the staff and may be modified.

(2) Implementation dates for this item were established by Generic Letter 81-10, dated February 18, 1981.

,

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



C. SHORT-TERM ACTIONS
ORDER ITEM 1 (SHORT-TERM)

Item la. EFW TIMELINESS AND RELIABILITY

8. " Design review and modifications, as necessary, will be conducted to
provide control room annunciation for all auto start conditions of the AFW
system".

In NUREG-0680 (pg. Cl-7), we reported that we had reviewed the licensee's
modified design of the AFW system and that the licensee was in compliance with
this item. In the design, the logics for the system level annunciation included
the coincident loss of both main feedwater pumps, the concident loss of four
reactor coolant pumps, and feedwater/ main steam differential pressure in
either steam generator. The licensee is reevaluating the need for the FW/ main
steam differential pressure signal and will not install this signal before*

restart. Since this signal was not an NRC requirement, we find this change
acceptable and conclude that the licensee is still in compliance with this
part of the Order.

Additional Items Beyond Order Requirements

1. Provide redundant level indication and control room alarms for the primary
EFW system water supply.

In NUREG-0680 (p. Cl-8), we reported that the licensee was in compliance with
this item. We also reported that the new Condensate Water Storage Tank low-low
level alarms will be powered from separate power supplies. In the licensee's
response to NUREG-0737 dated January 23, 1981, the licensee reported that
those alarms will not be from independent power supplies before restart. The
instrument will alarm on loss of power, at which time local level readings
will be taken. Independent power supplies for this alarm will be required in
accordance with the schedule for implementation of Item II.E.1.1 in NUREG-0737,
currently January 1, 1982. Based on the time available to take manual action
in the event of loss of power to the alarms and on the low probability of
occurrence of this event prior to implementation of the requirements of NUREG-0737,
we find the proposed change acceptable for restart, and conclude that the
license remains in compliance with this part of the Order.

7. Verification that a postulated break in the steam line to the turbine-
driven EFW pump will not result in adverse environmental conditions which
would compromise operability of the motor-driven EFW pumps and their associated
flow path.

In NUREG-0680 (p. Cl-10), we indicated our concurrence with the assumed environ-
mental conditions resulting from a postulated main steam line break in the
intermediate building. We also indicated our acceptance of the environmental
qualification for the motor-driven EFW pumps and the planned upgrades for the
EFW control valves and associated control system components. Since issuance
of NUREG-0680, the licensee has submitted LER 80-012/01T-0 dated July 11,
1980, which identifies a potential nonconservatism in the assumed environmental
conditions resulting from the postulated main steam line break in the
intermediate building.

13
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The ifcensee has identified the new environment in the October 31, 1980 response
to IE Bulletin 79-018 (Environmental Qualification) and the existing EFW control
valves are the only components which are not qualified for that environment.
The planned upgrade for these control valves will satisfy the environment
created by the main steam line break, but we have been informed that the
Ifcensee is experiencing procurement problems with qualified control valves
and other components associated with the EFW long-term design. Item 2.1.7a of
this supplement provides specific details on the licensee's difficulties. In
view of these difficulties, the licensee has committed to satisfy the require-
ments of this item by June 30, 1982, which is consistent with the time by
which all safety-related electrical equipment is reqared to be environmentally
qualified. '

Thi' item is one of eight items identified by EFW system studies which were
not listed in the Order. However, in NUREG-0680 (p. Cl-8), we stated that we
require the licensee to implement these eight items prior to restart. At the
time of issuance of NUREG-0680, significant procurement problems with qualified ,

equipment were not anticipated. We note also that other B&W plants following
the same long-term EFW system upgrade are experiencing the same problems as
Met Ed.

The requirements of this item have no nexus to the TMI-2 accident. The operability
cf the EFW system would not be impaired, even without upgraded control valvbs,
if TMI-2 accident-related events (i.e., LOCA, Loss of Main Feedwater) occurred
at TMI-1.

Based on the above and the licensee's efforts to comply with this item, we
conclude that the licensee's proposed delay until June 30, 1982 to be in full
compliance with this item is acceptable.

t

,
-
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ORDER ITEM 2 (SHORT-TERM)
IE BULLETINS

IE BULLETIN 79-05A

Item 4 - Operating Procedures

In NUREG-0680 (p. C2-5), we stated that the licensee was in compliance with
this item. We also stated that the licensee had committed to revise emergency
procedures to include reverification of key parameters as the first step in
the followup action section of the procedure, which we would verify prior to
restart. We have reviewed the applicable emergency procedures and find that
the licensee has included this reverification of key parameters. We conclude
that the licensee is in compliance with this part of the Order.

IE BULLETIN 79-05B

Item 1 - Natural Circulation

In NUREG-069c (pgs C2-9 and C2-10), we reported that insufficient analyses had
been submi;..;d to provide guidance as to expanded systems response to anticipatory
filling of the OTSG. Analyses were provided by Metropolitan Edison in Amendment 22
to the THI-1 Restart Report, dated October 17, 1980. The following information
supplements our evaluation of the licensee's response to this item. To enhance
natural circulation when the reactor coolant pumps are to be intentionally
stopped, (subsequent to reactor trip), the TMI-1 procedures call for an
anticipatory fill of the steam generators' secondary side to the 50% level.
At the 50% level the thermal center of the steam generators is higher than
that of the core so that the elevation head necessary for natural circulation
flow is established. The anticipatory fill would normally be accomplished
with main feedwater but could also be accomplished with emergency feedwater.
The procedure requires the operator to slowly raise the steam generator level
w'aile maintaining pressurizer level above 100 inches and reactor coolant
system subcooling below 30 F. 1

The sensitivity of the OTSG to anticipatory fill is shown by analyses and by
[ data from operating plants. These analyses and data confirm that the operator

can maintain adequate control during the fill to prevent loss of pressurizeiI -

level, inadvertent ECCS actuation, or loss of subcooled margin during the
| transi+ ion to natural circulation.
i

The analyses of anticipatory fill is the only outstanding item reported in'

NUREG-0680 that required resolution to demonstrate compliance with the require-
ments of I&E Bulletin 79-05B-1 and we conclude that the licensee is now in
compliance with this part of the Order.

Item 5 - Anticipatory Reactor Trip

In NUREG-0680 (pg. C2-14), we reported that the licensee's design of the
anticipatory reactor trip was in conformance with the design criteria. We
also reported that we would require that the licensee provide for our review
and approval the RPS check-out procedure which demanstrates both the opera-
bility of the new anticipatory reactor trip and the continued operability of
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the previous RPS. In its letter of February 28, 1981, the licensee committed
to provide this check-out procedure with the Restart Test Specification by
May 1981. We find this acceptable and will review the check-out procedure as
part of our review cf the Restart Test Specification. Based on our previous
acceptance of the licensee's design, and on his commitment to provide the
check-out procedure, we conclude that the licensee is in compliance with this
part of the Order.

79-058-7 Technical Specifications (TS)

In NUREG-0680 (pg. C2-14), we could not conclude that the licensee's response
to this item was complete and we stated that we would report further in a
supplement. We also reported that the licensee had provided thirteen draft
TSs and that we would require TS cl.anges covering four additional areas. In
Amendment 21 to the Restart Report, the licensee provided the following addi-
tional draft TS changes and additions covering the four additional areas:

(1) LCOs and surveillance requirenents for PORV and safety valve position
indication (Item 2.1.3a, Order item 8),

(2) LCOs for PORV and block valve operability (Item 2.1.1, Order Item 8),

(3) Surveillance requirement for PORV setpoint (Item 79-05B-3),

(4) TS addition to requiring periodic emergency power transfer demonstration
for pressurizer heaters (Item 2.1.1, Order Item 8),

(5) LCOs and surveillance requirements for additional containment isolation
functions (Item 2.1.4, Order Item 8),

(6) LCOs and surveillance requirements for saturation meter (Item 2.1.3b,
Order Item 8),

(7) A TS change requiring monthly verification for locked or secured EFW
system valves and testing of each EFW syster train on a staggered basis,

(8) A TS change requiring periodic testing of the automatic EFW initiation
system and periodic testing and calibration of the EFW flow instrumentation
(Item 2.1.7a and b, Order Item 8), and

(9) TS change requiring a minimum of two licensed control room operators to
be in the control room at all times the reactor is critical.

By letter dated April 1, 1981, the licensee committed to formally submit
(i.e., formally request a change to Appendix A to the license) all of the
above proposed TSs and the thirteen TSs identified in NUREG-0680, by May 1,
1981, with the following exceptions: (1) the TS change covering the hydrogen
recombiner system will not be submitted until forty-five days prior to restart
because the modifications have not been completed; (2) the TS change on organi-
zational and administrative changes and licensed control room operators was
formally submitted as TS Change Request No. 100 on April 10, 1981; (3) no
formal TSs will be submitted for Appendix G temperature / pressure limits to be
applied during degraded conditions. These temperature / pressure limits have
been incorporated into the plant emergency procedures, hence, no TS change is
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required. In NUREG-0680, we also indicated that a TS change would be required
to cover the automatic reactor coolant pump trip. The licensee has proposed a
TS change, but this change will not be submitted since incorporation of an
automatic reactor coolant pump trip is under review by the staff and will not
be implemented prior to restart.

We have reviewed the licensee's submittal and find that the licensee will propose
adequate TSs to cover the system and procedural modifications reqJired by the
Order to be implemented prior to restart. The staff will review the licensee's
fermal TS Change Requests and issue license amendments accompanied by a safety
evaluation. This effort will be completed prior to restart of TMI-1. Subject
to completion of our review of the formal TS Change Requests, we conclude that
the licensee is in compliance with this item.

.

e
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ORDERED ITEM 3 (SHORT-TERM)
EMERGENCY PREPARE 0 NESS

In NUREG-0680, (p. C3-5), we noted that we would require that a test exercise
of the emergency plan be made prior to restart to meet the requirement of item
3e of the Order. As we reported in the "NRC Staff's Response to Licensing
Board Memorandum and Order on Effect of New Emergency Planning Regulations,"
dated March 30, 1981, the test exercise is now scheduled for June 2, 1981. We

'

further noted that an NRC/ FEMA report on the full scale exercise will be
issued 14 days after the exercise, and that staff and FEMA witnesses will be
available to testify on the exercise if desired.

Any further discussion of emergency planning matters will be presented in a
supplement to NUREG-0746, " Emergency Preparedness Evaluation for TMI-1," and
in the NRC/ FEMA report on the test exercise.

1
.

I
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ORDER ITEM 4 (SHORT-TERM)
SEPARATION OF TMI-1 OPERATIONS FROM TMI-2

GASEOUS RADWASTE TREATMENT SYSTEM

In NUREG-0680, (p. C4-9), we stated that the licensee would submit and we
would review the detailed design of the ESF filtration system for the TMI-1
fuel handling building to meet the intent of Item 4 of the Order. On April 1,
1981, the licensee provided additional information on the modifications to the
Auxiliary and Fuel Handling Building Ventilation System to mitigate the con-
sequences of a postulated fuel handling accident. The modification will be
undertaken in two phases; (1) prior to restart, the Fuel Handling Building
(FH8) air intake and exhaust will be controlled by dampers that close on
signal from a radiation monitor (RM-G9) in the FHB, and (2) prior to the next
refueling, two ESF filtration trains, two dampers, two fans, the associated
duct work and radiation monitor (RM-A4) with local and control room alarms
will be installed, tested and used to assure separation of the Auxiliary
Building Ventilation and the Fuel Handling Building Ventilation Systems. The
new ESF filtration trains are designed to meet the guidelines of Regulatory
Guide 1.52, " Design, Testing and Maintenance Criteria for Post Accident Engi-
neered-Safety-Feature Atmospheric Cleanup System Air Cleanup and Adsorption
Units of Light-Water-Cooled Nuclear Power Plants" (Rev 2). Based on our
review, we find the casign for this modification acceptable. The technical
specifications for the ESF filtration systems will include the test requirements
of R. G. 1.52. Since this was the only previously open item in Order Item 4,
we conclude that the licensee is in full compliance with Order Item 4.

-

,

9
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ORDER ITEM 5 (SHORT-TERM)
WASTE MANAGEMENT CAPABILITY

SOLID RADWASTE SYSTEM

In NUREG-0680, (page C5-7), we reported that the licensee must submit to the
NRC an implementation plan to expand existing low activity solid waste storage
capability. In amendments to the TMI-1 Restart Report and subsequent information
provided in March 1981, the licensee has committed to providing an additional
covered storage facility approximately 65 feet wide by 145 feet long, for
temporary storage of solid waste. The facility is to be completed by August 1981.
It will provide capacity for approximately 60 liners (50 cu. ft. each), 6
steel boxes, 210 low-level drums (50 gal. each), and 200 intermediate level
drums (50 gal. each), and 200 intermediate level drums (50 gal. each). We
have reviewed that proposed design and concluded that it meets the intent of
Order Item 5, and is acceptable for radwaste storage up to two years. Since
this was the only open item in Order Item 5, we find that the licensee is in
full compliance with Item 5 of the Order.

,

|
|
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ORDER ITEM 6 (SHORT-TERM)
MANAGEMENT CAPABILITY AND RESOURCES

MANAGEMENT AND TECHNICAL CAPABILITY

Corporate Organization and Offsite Resources

In Section III.B.2 of Supplement No. 1-to NUREG-0680, we described the GPU
Nuclear Group which had been formed to exercise management control over TMI-1
and other nuclear facilities belonging to GPU companies. We indicated an
awareness that the GPU Nuclear Group was an interim organization pending
receipt of necessary regulatory approvals to establish the GPU Nuclear Corpora-

* tion. We noted also that, while we would further review the new GPU Nuclear
Corporation when it was proposed by the licensee, we could foresee no problems
with the proposed plan.

Amendment No. 58 to the Operating License for Three Mile Island Nuclear Station,
Unit 1 (DPR-50), issued on September 15, 1980, approved changes requested by
the liccnsee permitting the establishment of the GPU Nuclear Group (GPUNG).
This group combined the technical and managerial resources of Jersey Central
Power & Light Ccmpany (JCP&L), Metropolitan Edison Company (Met-Ed), and the
General Public Utilities (GPU) Service' Corporation Generation Divisions into a
single organizational entity. GPUNG was formed for the express purpose of
managing nuclear affairs for GPU. Specifically, Amendment No. 58 authorized
the GPUNG to operate and manage IMI-1.

In its application for approval of the GPUNG, the licensee stated that the
ultimate goal was to form the GPU Nuclear Corporation (GPUNC) which would
replace the GPUNG. Staff evaluation of the requested change to GPUNG, approved
by Amendment No. 58, was performed with the knowledge that a further request
would be forthcoming to change from the GPU Nuclear Group to the GPU Nuclear
Corporation. The licensee has now requested this change from GPUNG to GPUNC.

Under the terms of the requested change, the operating license would recognize
GPUNC as the legal entity which will provide the technical and managerial
resources for the continued safe operation of TMI-1. The requested change
involves no change in the ownership of TMI-l or in the financial responsibility
for the unit, and no changes to the facility.

All of the existing functions of GPUNG, as discussed in Supplement 1 and
approved by Amendment No. 58 to the operating license, would remain unchanged
under GPUNC. The onsite groups will continue to receive backup support, from
GPUNC rather than GPUNG. So far as operation of TMI-l is concerned, the only
changes are in position titles. Personnel remain the same, and no changes to
the qualifications of any positions are involved.

Figures III.B-1 and III.B-2 in Supplement No. 1 to NUREG-0680 already reflect
the new GPUNC organization. The titles used in the text of Supplement No. 1
on pages 5, 7 and 8 should be changed to reflect the new GPUNC titles, i.e.,

the Chief Operating Executive of GPUNG is now the President, GPUNC; the Deputy
Chief Operating Executive of GPUNG in now the Executive Vice President of GPUNC;
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and the Directors of Technical Functions, Nuclear Assurance, Administration,
Communications, Radiological and Environmental Control, Maintenance and
Construction, and TMI-1 for GPUNG are now Vice Presidents for GPUNC.

Our evaluation of the organization and management of TMI-1 for restart, as
discussed in Supplement No. 1, was based on the GPUNG as the plant operator.
The change to GPUNC involves only a change of certain titles. Personnel,
organization and functions remain the same as for the previously approved
GPUNG. Thus, we conclude that this change will have no adverse impact on the
safety of plant operation and, accordingly, we find it to be acceptable.

It is our understanding that actual implementation of the GPUNC organization is
contingent on approval by agencies of the Commonwealth of Pennsylvania. Since
the organizational arrangement, capabilities, and personnel remain the same
except for titles, startup under either GPUNG or GPUNC would be acceptable.

Licensed Operator Status

Prior to the TMI-2 accident, staff requirements for shift manning for a single
unit station included one licensed senior reactor operator (SRO) and two
licensed reactor operators (RO) per shift. As part of the lessons learned as
a result of the accident, the staff determined that an additional SR0 should
be assigned to each shift with duty station in the control room to provide
both additional expertise and additional help in the control room.

This revised shift manning is stated in NUREG-0694, "TMI-Related Requirements
for New Operating Licenses" and NUREG-0737, and has been required for each
plant that has obtained an operating license since the TMI-2 accident. However,
plants that already were operating have been allowed to maintain their pre-
accident staffing levels of one SR0 and two R0s per shift. These operating
plants will be required to have an additional SR0 in the control room by
July 1, 1982, in accordance with NUREG-0737.

In our letter to the licensee of November 25, 1980 and in Supplement No. 1 to
NUREG-0680, we required two SR0s and two R0s per shift at restart, thus treating
TMI-1, with respect to this requirement, as though it were a new plant applying
for an operating license. We further indicated in Supplement No. 2 that each
shift would be manned by two SR0's and two R0's, and took the same position in
written and oral testimony at the hearing on TMI-1 restart. Had we used the
staf fing criteria for a plant that already had an operating license, the
stated requirement would have been for one SR0 and two R0s per shift, until
July 1, 1982.

In an Order dated March 23, 1981, (CLI-81-3), the Commission addressed a
number of matters related to the TMI-1 Restart hearing. Among other things,
the Order stated:

"The Commission believes that Unit One should be grouped with reactors which
have received operating licenses, rather than with units with pending operat-
ing license applications. It emphasizes though that it expects the Board to
find to the contrary when the record so dictates."

In light of the Commission's views, we have re-examined our requirements
regarding minimum shift staffing to see whether there is any matter unique to

22



-

TMI-1 that should cause us to treat it as a plant with a pending operating
licenE0 application rather than as an operating plant. We find none, other
than its association and proximity to TMI-2. However, as discussed in Order-
Item 4 in NUREG-0680, we have found that decontamination and/or restoration
operations at TMI-2 will not affect safe operations at TMI-1.

On the other hand, there are factors which assure us that the capability of
the operating staff at TMI-1 will be satisfactory. The shift technical advisors
will be fully trained, as discussed in Order Item 8, 2.2.1.b herein. Of the
13 individuals whom the licensee has identified as Shift Foremen and Shift
Supervisors, 10 previously held SR0 licenses. Of the 22 individuals whom the
licensee has identified as Control Room Operators, 10 previously held R0
licenses. All of these individuals have received special training during the
interim period since the accident and all must successfully pass an NRC licensing
examination prior to being licensed on TMI-1. The previous experience, the
special training, and the reexamination all should assure a well qualified
group of operators that may be expected to be more capable than a group of
operators assigned to a newly licensed plant. We would expect these individuals
to be better able to cope with plant operational problems than would a group
of less experienced operators at a newly licensed plant, and hence in less
need of an additional SRO assigned on shift in the control room than would be
the case for operators at a newly licensed plant.

We conclude that there is nothing unique to TMI-1 that requires a second SRO
to be assigned on shift at restart. Accordingly, our staffing requirements as
stated in the references discussed above are amended to require one licensed
senior reactor operator and two licensed reactor operators per shift at restart.

However, this does not change our view that in the long term, it is desirable
to have an additional SR0 on duty in reactor control rooms, both for the
additional expertise such an individual can furnish and for the additional
assistance such a person can provide. We will require the licensee to meet
the additional staffing requirements on the same schedule as other operating
plants, as set forth in NUREG-0737.

OPERATIONAL QUALITY ASSURANCE PROGRAM

In NUREG-0680 (p. C6-9), we noted that the licensee had not yet provided a list
of the structures, systems, and components to which their QA program will apply
(Q-list).

The licensee submitted this list in March 1981. We have reviewed the document
and find that it identifies safety related systems, structures, and components,
and that it represents a significant improvement relative to the acceptable
Q-list in effect prior to the TMI-2 accident and to that of other operating
reactors. On the basis of our review, we conclude that the Q-list is acceptable
for restart, and that the licensee is in full compliance with this part of the
Order.
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ORDER ITEM 8
LESSONS LEARNED CATEGORY A ITEMS

It was ordered that:

"8. The licensee shall comply with the Category A recommendations as specified
in Table B-1 of NUREG-0578".

It was further ordered that the Category B recommendations as specified in
.

Table B-1 of NUREG-0578 be satisfactorily addressed in a timely manner, and
that reasonable progress toward their completion be demonstrated,' although'

they need not be resolved prior to resumption of operation at THI-1.

For Category A items, compliance must be demonstrated prior to restart.
Category B items must be completed in accordaace with the NUREG-0737 schedule
for operating reactors or by restart if that is later. See Section B of this
Supplement for further details on this subject. Progress towards completion
of the Category B items is discussed in this section.

2.1.1 EMERGE:;CY POWER SUPPLY REQUIREMENTS

POSITION AND CLARIFICATION (Pressurizer level, Relief and Block Valves)

The position and clarification for this item are as stated in NUREG-0680
(p. C8-8).

! DISCUSSION

In our evaluation in NUREG-0680 (p. C8-10), of the licensee's submittal on the
emergency power supply design for pressurizer level instrumentation and relief
(PORV) and block valves, we found the TMI-1 existing design satisfied all
requirements of this item. In our conclusion of the evaluation of this item,

we erroneously reported that the licensee committed to make power supply
modifications for pressurizer relief and block valves and pressurizer level
indication prior to restart of TMI-1. No such modifications are required to
the emergency power supplies of these components. We also stated in NUREG-0680
that we require the licensee to provide guidance to the operators in emergency
procedures on this switchgear. The licensee has revised and we have reviewed
EP 1202-29, " Pressurizer Systems Failure." We find that such guidance has
been incorporated.

CONCLUSION

Based on our acceptance of the existing design for emergency power supplies of
the PORV, block valve and pressurizer level instri. mentation and the licensee's
revision to EP 1202-29, we conclude that the licensee is in full compliance
with this item.

.
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2.1.2 PERFORMANCE TESTING FOR PWR RELIEF AND SAFETY VALVES

POSITION AND CLARIFICATION

NUREG-0737 Enclosure 3, Item II.D.1, contains:the latest position and clarifica-
tion for.this item (see Appendix B~to this supplement). '.

DISCUSSION' -

In NUREG-0680 (p. C8-11), we stated that we would report.on our review of the
EPRI/NSAC program for PWR relief and safety valve testing._ A description of
the test program was provided to the NRC by EPRI in December 1979 and a revision
to the program description was provided in July 1980. EPRI is using three
facilities to conduct its test program. One is the Marshall facility owned by
Duke Power Company, the second is the Norco, California facility of Wyle
Labortcories, and the third facility is under construction at Combustion
Engiaeering in Windsor, Connecticut.

rne Marshall facility is being used for full flow steam testing of~PORVs. The
PORV testing at Marshall has been completed. The Norco facility is used for
steam and subcooled liquid testing of PORVs. Some PORV testing has been
completed at ihrco and further tests are scheduled. The Combustion Engineering
facility will be used primarily for steam and subcooled liquid testing of
safety valves. Testing at the Combustion Engineering facility is scheduled'to
commence in April. Qualification testing of all safety and relief valves is
scheduled for completion by July 1,1981 as specified in NUREG-0737.

The staff has reviewed these program descriptions and is generally in agreement
that the NUREG-0737 tec.. ical requirements for relief and safety valves,
associated piping and supports can be met, subject to completion of our. review
of additional information in the letter of December 15, 1980 from R. C. Youngdahl
(EPRI) to D. Eisenhut, in response to our letter of November 26, 1980 to R. C.
Youngdahl, and to NUREG-0737. Met-Ed referenced the~above December 15, 1980
EPRI response in their letter of March 3,1981.

The staff has not completed its review of the EPRI December 15, 1980 letter.
However, in that response EPRI has taken exception to the documentation submittal
dates specified in NUREG-0737 and has stated that a detailed block valve test
program cannot be developed until after the completion of the ongoing relief
and safety valve program scheduled for completion July 1, 1981. A meeting
between the NRC staff, PWR Utilities, and EPRI is scheduled in April 1981 to
discuss the content of a PORV Block Valve Test Program Plan.

On completion of the review of the PWR Utilities December 15, 1980 submittal,
the staff will arrive at a recommended generic resolution regarding the NUREG-0737
required documentation submittal dates which will be applicable to all operating
reactors. We will require that Metropolitan Edison provide documentation in
accordance with an approved schedule for the Three Mile Island Unit 1 relief
valves, safety valves, block valves and associated piping.

CONCLUSION

Met-Ed has committed to the requirements of this item consistent with other
operating reactors. The licensee is participating in the EPRI/NSAC PWR safety
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and relief valve performance _ verification test program and is monitoring this
program to assure that the test results apply to TMI-1 plant specific valves

3

and associated piping and supports. The PORV and safety valve test program iss
scheduled to be completed on the schedule required by NUREG-0737. Block valve-
qualification is a new requirement which was issued by NUREG-0737 and will be
evaluated under the provisions of NUREG-0737. . Block valves must be qualified
by July 1, 1982 as presently stated in NUREG-0737.

On the basis of the above, we conclude-that the licensee has made reasonable
progress to data towards completion of this item and is therefore in compliance
with this portion of Order Item 8.

'

2.1.3.a ~ DIRECT INDICATION OF VALVE POSITION

POSITION AND CLARIFICATION

The position and clarification for this item are-as stated in NUREG-0680
(p. C8-11).

DISCUSSION

In NUREG-0680 (p. C8-13), we indicated that the licensee must submit addi-
tional information to justify use of the elbow tap systems to detect safety,
valve position. We also indicated that the licensee would submit the results
of a discharge temperature indication study as an aid to the operator in
determining relief and safety valve position. With regard to the justifica-
tion of the use of an elbow tap system, we were concerned that the elbow tap
system on the safety valves may be unable to detect flows within the normal
plant makeup capacity. Tests performed by B&W for simulated small single
phase steam leaks through the PORV indicated that the elbow tap instrumenta-
tion could detect leaks as small as 2 gpm and would produce an alarm for leaks
as small as 8 gpm. The tail pipe connected to the safety valves is approximately
twice as large i_n cross section as the PORV tailpipe.- For this reason leaks
approximately twice as large as that for the PORV would be required for alarm
or detection by the safety valve elbow taps. Even though the safety valve
elbow taps will have a lower sensitivity than the PORV elbow taps, the steam
flows which could exist in the safety valves below the alarm setpoint would be
well within the capability of the normal makeup system and would therefore
fall below the threshold of concern in NUREG-0578 (loss-of-coolant and depres-
surization of the RCS).

However, our concern was based primarily on the ability of the elbow tap
system to detect low two phase flow rates. Although large valve leaks which
actuate the HPI system would flow steam and then a two phase mixture, small
valve leaks which do not actuate the HPI would flow only steam. The analysis
of a PORV leak by B&W demonstrates that the pressurizer level would not signi--

ficantly increase until the primary system hot leg fluid reaches saturation
conditions, so that only steam would flow until this time. Saturation condi-
tions in the hot leg will occur only at a pressure below the HPI system actua-
tion setpoint of 1600 psig. Hence, it is only necessary for the elbow tap
system to be able to detect steam flow. We therefore conclude that the B&W
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test program is adequate for demonstrating the ability of the elbow taps _to
detect whether a valve is open or closed.

The acoustic monitoring (accelerometers) of the PORV will use equipment which
has been used previously in the B&W Loose Parts Monitoring System. Metropolitan
Edison provided the results of the test run on this valve at the B&W Alliance
Facility which demonstrate that the acoustic monitoring system provides
satisfactory results.

Since the position indication is not entirely safety grade, we required the
utility to address backup methods for determining valve position and to include
these indications in their emergency procedures as an aid to the operator.
The combination of the elbow tap and accelerometers provides the operator with
diverse means of valve position indication for the PORV. Metropolitan Edison
has described other backup methods available in the control room, which include
reactor coolant drain tank level, high level alarm, pressure and temperature,
high makeup flow, low makeup tank level and reactor coolant system inventory
calculation. Use of this additional instrumentation to detect small leaks is
discussed in the emergency procedures.

Since the issuance of NUREG-0680, the licensee has submitted the results of a
discharge temperature study. The study determined that the ambient temperature
in the vicinity of the tailpipe thermocouples influences them in such a way
that it is difficult to determine PORV or safety valve position using them.
The licensee stated that additional thermocouple junctions will be installed
in the long term to subtract out the influence of ambient temperature. Even
without this modification, we conclude that sufficient backup methods are
available to the operator to determine position of the valves.

>

CONCLUSION

Based on our review, we conclude that the use of flow indication as a positive
indication of valve position is acceptable, that the flow indication methods
proposed are acceptable and will provide the operator with sufficient indication
of valve position so that appropriate operator action can be taken. Emergency
procedures have been revised to include backup instrumentation as an aid to
the operators. We therefore conclude that the licensee is in complunce with
this part of the Order.

2.1.3.b INSTRUMENTATION FOR DETECTION OF INADEQUATE CORE COOLING

POSITION AND CLARIFICATION (EXISTING INSTRUMENTATION)

The position and clarification for this item are as stated in NUREG-0680
(p. 8-14).

DISCUSSION

In NUREG-0680 (p. 8-16), we reported that the licensee had not fully complied
with the requirements of this item with regard to emergency procedures. We
also stated that our review of the Inadequate Core Cooling (ICC) analysis and
guidelines was not complete and that we would report further on these matters
in a supplement.
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The NRC staff has completed review of the generic guidelines that were used in |

development of plant specific emergency procedures for Inadequate Core Cooling
and Small Break LOCA for TMI-1. These guidelines are contained in B&W Report
EOS 69-1106001-00, " Operating Guidelines for Small Breaks for Oconee 1, 2, and

,

3, Three Mile Island 1, 2, Crystal River 3, and Rancho Seco 1," November 1979. |
The staff concludes that the generic guidelines are acceptable as the basi.s i

for developing the plant specific Small Break LOCA and Inadequate CorefCooling, |

Emergency Operating Procedures. Details of the guidelines and supporting
analyses are provided in Item 2.1.9b in this supplement.

From these guidelines, the licensee developed Emergency Procedure 1202-6B and ,

submitted Revision 7 for staff review on March 31, 1981. The Inadequate Core |
Cooling Procedure is included in this Emergency Procedure as Attachment 3. |

The staff has reviewed Attachment 3 of EP 1202-6B and found that it adequately
incorporates the ICC section of the B&W guidelines, modified to incorporate
plant specific information.

The licensee also submitted and the staff has reviewed Revision 4 to Emergency
Procedure 1202-39, Inadequate Core Cooling (No LOCA). In discussions with the
licensee, the staff determined that this procedure was developed from the B&W
guidelines, with assistance of B&W, to account for the possibility of ICC
conditions developing without a LOCA event. In our review of EP 1202-39, the

staff has determined that the directions given are generally consistent with
the B&W Guidelines. We also concluded that if the operators had failed to
diagnose that a LOCA event is in progress and entered EP 1202-39 when ICC
conditions were indicated, the directions in EP 1202-39 do not contradict the
directions in EP 1202-6B, Attachment 3. The operators could therefore mitigate
the ICC condition without having diagnosed the LOCA event.

CONCLUSION

Based on our review of these two procedures and our review of the B&W guidelines,
we conclude that the licensee has fully complied with the requirements of this
part of the Order.

POSITION AND CLARIFICATION (NEW INSTRUMENTATION)

NUREG-0737 Enclosure 3, Item II.F.2 contains the latest position and clarification
for this item (see Appendix B of this supplement).

| DISCUSSION
|

In NUREG-0680 (p. C8-20), we reported that the licensee has stated that there
was no need for additional instrumentation, particularly a reactor vessel |

water level measurement instrument, to determine inadequate core cooling.
This is still the licensee's position and is consistent with that in "Evalua-
tion of Instrumentation to Detect ICC Prepared for 177 Owners' Group," August 15,
1980, which describes the basis for the licensee position. We note also that i
in the licensee's January 23, 1981 response to NUREG-0737, the licensee provides i

no commitment to install or pursue selection of a reactor vessel level instrument. .

Further, the staff has been unable to identify any significant progress by the !

B&W Owners' Group, of which Met-Ed is a member, towards selection of a water
level measurement system since the NRC letter dated September 24, 1980 from
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D. G. Eisenhut to R. C. Arnold informed Metropolitan Edison that development
of a water level measureme1t system is required. The licensee does commit to
providing a backup display system for incore thermocouples by January 1,1982
and states that the evaluation of the NUREG-0737 Item II.F.2 clarification is
in progress.

Per the requirements of Item II.F.2 in NUREG-0737, a report providing the
final design description of additiona! instrumentation and displays and a
detailed description of the existing instrumentation system with planned
upgrades to meet he requirements of Item II.F.2 clarification was required to
be submitted by January 1, 1981. This report is also to provide a design analysis,
evaluation of conformance of the ICC instrument system to the requirements.of
Item II.F.2, schedule for installation and testing, guidelines for use, as
well as other information which is outlined in NUREG-0737, Enclosure 3,
Item II.F.2. The licensee has not submitted the above documentation. Hence,
the staff cannot evaluate the acceptability of their final ICC system until
this documentation is received.

The staff has reviewed the progress of the licensee towards satisfactory
resolution of THI-2 Task Action Plan II.F.2 requirements. On September 24,
1980, the NRC letter from D. G. Eisenhut (NRC) to R. C. Arnold (Met. Ed.)
informed Metropolitan Edison that their conclusion that additional instrumen-
tation is not needed, based on the screening study provided in the B&W Report
" Report on Additional Instrumentation to Detect Inadequate Core Cooling"
April 8, 1980, (provided by Met. Ed. in Amendment No. 18 to the TMI-1 Restart
Report) w/ attachment, " Status Report on Additional Instrumentation to Detect
Inadequate Core Cooling," is not acceptable to the staff. The staff does not
agree that an indication of loss of hot leg subcooling provides unambiguous
advance warning of ICC. Instrumentation to provide advanced warning of ICC
should indicate the status of primary coolant inventory by level or other
means after loss of subcooling has 0: curred. Such a level indicator would be
valuable in assisting the operator and supporting emergency operations staff
to assess the situation and to initiate actions to prevent ICC or prepare for
those actions required to recover ftom ICC conditions.

In response to our evaluation and direction for the licensee to develop such
an instrumentation system, we have seen no evidence of reasonable progress as
judged by failure to satisfy any of the criteria which follow:

(1) Selection of a level measurement system concept or an equivalent system
for development.

(2) Definition of the development program and schedule for development and
procurement of the selected system.

(3) Evidence of a tangible commitment to performance or participation in the
appropriate test programs to execute the defined development program.

(4) Justification for the concept selected if it results in schedule delays
significantly in excess of what appears to be achievable by other options.

(5) Contingency plans and schedule for procurement of an alternate concept
if the selected concept does not show acceptable progress at defined
milestones.
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(6) Appropriate analyses to incorporate the water level status information
into the guidelines for operator actions with respect to inadequate core
cooling, use of the reactor head vent, or other pertinent actions. |

|

Assuming an October 1981 restart for TMI-1, the staff would consider reasonable |

progress towards the completion of Item II.F.2 to be satisfactory compliance |
by the licensee of criteria (1) through (5) identified above. |

CONCLUSION

Based on the failure of the licensee to provide the documentation required by
NUREG-0737, Item II.F.2, and the lack of commitment to select additional,

instrumentation or to satisfy the criteria itemized above, we conclude that
the licensee has not shown reasonable progress on this long term requirement.

2.1.4 CONTAINMENT ISOLATION

POSITION AND CLARIFICATION

The position and clarification for this item are as stated in NUREG-0680
(p. C8-21).

|

DISCUSSION
,

1

In NUREG-0680 (p. C8-26), we stated that we could not conclude that the i

licensee had acceptable isolation provisions for.all containment penetrations. '

We also stated that we required the licensee to submit design details and that
we would report further in a supplement.

In NUREG-0680, we took exception to the licensee's proposed containment isola-
tion provisions on the following lines penetrating conta.inment; reactor coolant
pump seal injection lines, reactor coolant pump motor cooling lines, intermediate
cooling water lines, and the letdown line to the purification demineralizers.

In NUREG-0680, we did not find the licensee's proposed design for isolation of
the RCP support lines acceptable due to the requirement to immediately trip
reactor coolant pumps and en the need to isolate these lines in the event of a
LOCA smaller than design basis. We have reevaluated the licensee's isolation
provisions for these lines and find them acceptable for the following reasons:

Reactor Coolant Pump Seal Injection Lines

The containment isolation provisions for the reactor coolant pump seal water
supply and return lines consist of the following: a check valve inside the
reactor building and an air operated gate valve outsida for the supply line,
and a motor operated gate va.lve inside the reactor building and an air operated
gate valve outside for the return line. The outboard valve in the supply line
is isolated by remote manual operator action, and the return line valves are
automatically isolated. Remote manual isolation capability is also provided
for the return line valves. CDC 55 applies to the isolation valve arrangements
for these lines. The isolation provisions for the supply line differ from the
explicit requirements of GDC 55 only in that the outboard valve is not auto-
matically actuated; the isolation provisions for the return line satisfy the
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explicit requirements of GDC 55. However, GDC 55 permits-isolation provisions
that differ from the explicit requirements provided the basis for acceptability
is defined.

Premature isolation of the reactor coolant pump (RCP) seal injection lines
could lead to seal damage and unnecessary leakage of primary coolant into the
containment causing the equivalent of a small break LOCA in addition to the
postulated accident already in progress. Also, the Inadequate Core Cooling
Guidelines developed by Babcock and Wilcox for their reactor _ systems (which
have recently been accepted by the staff), refer to the use of the reactor
coolant pumps. In addition, these pumps might sustain permanent damage with
the loss of seal injection. Consequently, it is not desirable to isolate the
RCP seal injection lines unnecessarily early in a LOCA, i.e., at the containment
high pressure signal (4 psig). .

Seal injection water is supplied to the reactor coolant pumps by the high
pressure injection system (a closed safety grade system outside the reactor
building) at pressures up to about 2200 psig. This function would continue
following a LOCA. Therefore, it is not likely that the supply line would be a
source of reactor building atmosphere or liquid leakage to the environs if it
were not isolated. Furthermore, the check valve inside the reactor building
would function as an automatic isolation valve if for some reason a reverse
differential pressure developed. There are also several other check valves in
series outside the reacto building to preclude backflow in the high pressure
injection system. In li of the check valve inside the reactor building and
the closed safety grade sys em outside which contains other system check valves
in series to preclude backflow, remote manual isolation of the outboard isolation
valve is judged to be acceptable. On this basis we conclude that the isolation
provisions for the reactor coolant pump seal injection line satisfy the require-
ments of GDC 55.

The isolation valves in the reactor coolant pump seal injection return line
are automatically actuated closed upon sensing a high-high reactor building
pressure (30 psig), which is acceptable as discussed above. Based on the need
for the reactor coolant pump seal injection system to remain operable under
accident conditions, and the presence of a closed safety grade system outside
the reactor building, the sensing of diverse parameters for automatic isolation
of the return line valves is not required.

Reactor Coolant Pump Motor Cooling Water

The reactor coolant pump motor cooling water supply and return lines are
provided with redundant isolation valves. The supply line contains a check
valve inside the reactor building and a motor operated gate valve outside.
The return line is provided with two motor operated gate valves in series, one
inside the reactor building and one outside. All of the power operated valves
are automatically isolated; remote manual isolation capability is also provided
for the valves. The isolation valve arrangements for these lines satisfy the
eyolicit requirements of GDC 56.

Based on the desirability for continued RCP operability under certain accident
conditions (for reasons discussed above), it is not desirable to immediately
isolate the RCP motor cooling lines unnecessarily early in a LOCA. Therefore,

|

!
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the licensee has proposed using the high-high reactor building pressure (30 psig)
signal to isolate the lines, which we find acceptable. A line break detection
signal will also be used to isolate the lines. This signal is initiated by a
level change in the system surge tank, coincident with a high pressure injection
actuation signal. We conclude that this provides acceptable diversity for
isolation of these lines.

Intermediate Cooling Water Lines

The intermediate cooling water lines are provided with redundant isolation
valves. The supply lines contain a check valve inside the reactor building
and an air operated gate valve outside. The return line is prov'*ied with a

motor operated gate valve inside the reactor building and an air operated
valve outside. All of the power operated valves are automatically isolated;
remote manual isolation capability is also provided for the valves. The
isolation valve arrangements for these lines satisfy the explicit requirements
of GDC 56.

Based on the previous discussion of the desirability for continued RCP operability
under certain accident conditions, it is not desirable to immediately isolate
the intermediate cooling water lines unnecessarily early in a LOCA, sincei

these lines provic'e cooling water to the RCP thermal barriers. Therefore, the

licensee has proposed using the following diverse signals for isolation of
these lines: high-high reactor building pressure (30 psig) signal, and a line
break detection isolation signal. This latter signal is initiated by a level
change in the system surge tank, coincident with a high pressure injection
actuation signal. We conclude this would provide acceptable diversity for
isolating these lines, and is acceptable.

Letdown Line to Purification Demineralizers

The isolation provisions for the letdown line to the purification demineralizers
consist of two globe valves in parallel inside containment and a single gate
valve outside containment. Both the globe and gate valves receive both a
containment high pressure signal (4 psig) and an RPS trip signal for automatic
closure. The licensee had previously proposed isolating the outside gate
valve with the containment high pressure signal only, which we found unacceptable
as stated in NUREG-0680. In Amendment 21 to the Restart Report, the licensee
reported that he had changed his design to include the RPS trip signal on the
outside gate valve. Thus, isolation of the letdown lines to the purification
demineralizers is in compliance with our diverse parameter requirement and is

,

! therefore acceptable.

In NUREG-0680, we stated that detailed electrical drawings had not been sub-
mitted to allow our independent verification of the acceptability of the final

,
design. We have now received the electrical drawings and have performed an
audit of selected isolation valves. Our audit revealed that the containment

.

'

isolation valves have been modified to incorporate diverse signals to initiate
isolation. Based upon our audit we concluded that the licensee has provided:

| the detailed design in the form of electrical drawings and that the detailed
design is acceptable.

|
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CONCLUSION

Based on our review, we conclude that there are acceptable isolation provisions
for all containment penetrations and that the licensee is in full compliance
with this part of the Order.

2'.1.5.a DEDICATED PENETRATIONS FOR EXTERNAL RECOMBINERS

POSITION AND CLARIFICATION

NUREG-0737 Enclosure 3, Item II.E.4.1 contains the latest position and clarifica-
tion for this item (see Appendix B to this supplement).

DISCUSSION

In NUREG-0680 (p. C8-27), we reported that the licensee was in compliance
with this part of the Order with respect to the requirements for providing
dedicated penetrations for external recombiners. We also noted that the
conceptual design for the recombiner system contained only a single locked
closed manual valve on the recombiner supply line and return line. Since this
part of the design would not meet the single failure criteria for operation of
the recombiner system, the licensee agreed to install parallel manual valves
on the recombiner supply and return lines. In Amendment 21 to the Restart
Report, the licensee submitted the revised system conceptual design incorporating
this modification. Figure 8-1 shows the revised recombiner system.

CONCLUSION

Based on our review of the revised design for t. s modification, we conclude
that the licensee is in compliance with this part of the Order.

2.1.6.a INTEGRITY OF SYSTEMS OUTSIDE CONTAINMENT

POSITION AND CLARIFICATION

The position and clarification for this item are as stated in NUREG-0680
(p. C8-31).

DISCUSSION

In NUREG-0680 (p. C8-32), we reported that the licensee's leak reduction program
was acceptable subject to receipt and review of leakage measurement procedures
and a description of the preventive maintenance program.

The leak reduction program is being accomplished in three phases, the first
phase of which, development of program scope and plan, is complete. In the
second phase, which will be completed in the time period preceding restart
when systems will be taken to operating temperatures and pressures to simulate
operating conditions, leaks will be observed and measured a.:d such corrective
actions taken as can be reasonably accomplished to reduce leaks to a practicable
minimum. This will be followed by additional observations and measurements of
corrected conditions. A summary of this phase of testing will be reported to
NRC within 60 days of the completion of test evaluations by the licensee.
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For the third phase, the licensee has provided.information concerning a permanent
program of surveillance testing that is being implemented on a refueling cycle
basis under a proposed addition to the Technical Specifications which was
submitted by the licensee as part of Technical Specification Change Request 100
on April 10, 1981.

Systems which the licensee is including in the Leak Reduction Program are the
i Makeup and Purification System, the Liquid Waste System (to include that

portion of the system from the Reactor Coolant Letdown piping to the Reactor
Coolant Bleed Tanks), the Decay Heat Removal System, the Reactor Building
Spray System, the Waste Gas Disposal System, the Reactor Coolant Sampling
System, the Reactor Building Containment, the Fluid Block System, and the
Miscellaneous Liquid Waste Storage Tank.

Summary descriptions of test procedures for all systems to be tested were
provided in accordance with the requirements of this item. In addition,
complete copies of leak test procedures for testing of the Decay Heat Removal
System leakage and for testing of the Reactor Building Spray System leakage
were provided for review.

CONCLUSION

Based on our review, we conclude that the licensee's proposed leak reduction
program-meets the requirements of this item and is adequate to assure the safe
operation of TMI-1. After re-start of TMI-1, the results of data obtained
from the initial leak rate testing will be evaluated and documented in a .

'Technical Evaluation Report.
'

2.1.6.b OESIGN REVIEW 0F PLANT SHIELDING

POSITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item II.B.2 contains the latest pos.ition and clarifica-
tion for this item (see Appendix B to this supplement).

DISCUSSION

In NUREG-0680 (p. C8-33), we reported that we would review the licensee's
Plant Shielding Design Review Report and report further in a supplement. The
licensee has provided and the staff has reviewed a plant shielding report
which satisfies the short-term requirements of this item.

The licensee has performed a general plant shielding review, identified locations
of vital areas for continuous and infrequent access and identified problem areas
which need modifications.

The licensee stated in the submittal'that areas of continuous access, the
control *coom, Technical Support Center, Operational Support Center and Security
Access Center, will average less than 15 mrem /hr over 30 days. Some problem
areas of infrequent access will be modified by changing operating procedures,
installation of shielding, change of manually operated valves to air , or
motor-operated valves, or remote valve operation via reach rods.
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Problem areas for which the licensee will provide modifications are: Post
Accident Sampling System, Makeup and Purification System seal injection filter
bypass valves and Decay Heat Pemoval System valves. Some shielding problem
areas will be resolved during our review of the licensee's compliance with
Item II.B.2 of NUREG-0737.

To show full compliance with this long-term item, the licensee must complete
the above modifications and have available for review the final design details
of the modifications and analysis details satisfying all NUREG-0737, Item
11.8.2 requirements, by January 1,1982.

Based on our review of the submittal and on clarification provided by the
licensee, we conclude that reasonable progress has been made by the licensee
towards completion of this long term item and that the licensee is in compliance
with the short. term requirement of this part of the Order.

2.1.7.a AUTCMATIC INITIATION OF THE AUXILIARY FEEDWATER SYSTEM FOR PWRs

POSITiuh AND CLARIFICATION

NUREG-0737, Enclosure 3, Item II.E.1.2 contains the latest position and
clarification for this item (see Appendix B of this supplement).

DISCUSSION

In NUREG-0680, (p. C8-38), we concluded that the licensee was in compliance
with the short-term requirements of this item and that the licensee's safety
grade automatic EFW initiation design would meet the long-term requirements of
NUREG-0578, subject to our review of the detailed design. We also indicated
that we would require that the full safety grade modification be installed
within 60 days after receipt of the required equipment. NUREG-0737, Item
II.E.1.2 presently requires installation by July 1, 1981. It has become
apparent that the licensee will be unable to comply with this installation
schedule.

In response to our requirement to provide the detailed design of the long term
modification, the licensee has recently documented the status and major problems
being encountered in finalizing the complete safety grade EFW system design.
They have stated the following:

1. Cavitating Venturi

Engineering and calculations necessary to size and purchase this equipment
are complete. A purchase order is expected to be issued in May 1981 and no
delivery difficulties are anticipated.

2. Redundant Control and Block Valves

The block valves have been selected and orders are expected to be placed
by June 1981. The control valves were selected to be compatible with the
existing air operated control valves since upgrading of the existing valves
is more difficult than previously indicated and may require the involvement
of test facilities not under the control of the vendor and may cause schedule
problems. We are evaluating the use of control valves supplied by other
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f- long as two years. In addition, the compatibility of these alternative
vendors; however, the delivery schedules for the alternatives may be as

{- designs would also require a redesign of the control system and the air
supply. Selection of the~ valve design is expected to be made by May 1981
and delivery schedules will be known at that time.

3. Addition of OTSG Level and Feedwater/ Steam Differential Pressure to the
Safety Grade EFW Pump Auto-Start System

L The Feedwater/ Steam d/p initiation signal is being reviewed for reliability
f since inadvertent actuation may contribute to over-cooling events. It is

possible that when the review is complete, this signal will be determined
to be unnecessary due to the installation of automatic start on low OTSG
level. *

The automatic start on low OTSG 1evel is delayed due to the need to
obtain qualified level transmitters. The transmitters have been ordered
and are currently undergoing qualification testing (see also item 4
below).

The design details are complete but are on hold pending further review of
the Feedwater/ Steam d/p signal noted above.

| 4. Safety Grade OTSG Level Instrumentation and Control
|

| Safety grade level indicators independent of ICS/NNI qualified to IEEE-323
(1971), will be installed for restart. This system will be replaced with
a safety grade system qualified to IEEE-323 (1974), in the long term.
The long term level indication system is being used to generate the
signals necessary for the safety grade automatic OTSG 1evel control
system. The control system is currently being designed; however, the
level transmitters have been ordered and are currently undergoing
qualification.

Met-Ed is participating with several other utilities in an effort to
obtain qualified differential pressure transmitters to mect the requirements
of IEEE-323 (1974). Quarterly each utility receives an allotment of
transmitters. The number of transmitters needed by each utility depends
on the number of codifications required to be implemented and may exceed
the quarterly allotment. This modification is competing with item 3
above for level transmitters. Met-Ed is currently reviewing the designs
for this modification and item 3 in the hope of achieving further
simplification. The design is expected to be completed during the first
quarter of 1982.

5. Condensate Storage Tank Level Indication

Low-low level alarms are olanned to replace tne existing control grade
system in the long term. The level transmitters have been ordered and
the design is under development with engineering expected to be complete
by November 1981.

Items 2, 3, and 4 above relate directly to automatic initiation. Three other
B&W owners following the similar long term design as TMI are also unable to
comply with the NUREG-0737 II.E.1.2 installation schedule of July 1, 1981 and
have proposed installation in late 1982.

37

L
_ _ - _ _ _ _ _ _ _ _ _ _ _ _



_

These four B&W owners are pursuing integrated designs which meet more than the
minimum NRC requirements for EFW system automatic initiation. The TMI-1 design
includes provision for automatic steam generator level control, the addition of
cavitating venturis to further protect against steam generator overfill, and
other modifications to be. in compliance with the long-term requiremerits of
NUREG-0737, ITEM II.E.1.1. The key components for auto initiation and the ones
which Met Ed is having the greatest difficulty obtaining are the qualified flow :
control valves discussed in 2. above. As a result, the control valves are pacing
the design and installation of this system. The licensee in the January 23, 1981
response to NUREG-0737 commi'ts to installation of the safety grade system by
the first refueling after restart.

With regard to the short term requirement in NUREG-0680, we indicated that the
licensee committed to modify the existing steam generator level indication in '

the control room prior to restart to provide the operator with level indication |
while controlling EFW flow manually from the new manual control valve station

'

1
in the event of an ICS/NNI failure. We indicated that the modification will
consist of providing one of the three existing steam generator level instruments i
with a redundant battery-backed power supply independent of the ICS/NNI power ,

source. In Amendment 22, the licensee indicated that rather than modifying *

the existing steam generator level indicators, two full range level indicators i

will be added to each steam generator prior to restart. Each new level indicator
per steam generator will be powered from a redundant class IE instrument bus
independent of ICS/NNI, thus meeting the single failure criterion. This
modification will assure steam generator level indication to the operator
independent of ICS/NNI for manual EFW flow control, and is therefore acceptable.
We conclude that the licensee is still in compliance with the short-term

,

requirements of this part of the Order. I

Conclusion

Based upon the good-faith effort of the licensee to procure the required
equipment and the correlation of these problems with those of other operating

'
;

B&W plants with similar EFW systems, we judge that reasonable progress has
been made by the licensee towards the long-term requirements of this item.
However, we still require submittal of the final detailed design for our
review prior to system installation. Further evaluation of the licensee's
progress on this item will be monitored in accordance with the requirements of
Item II.E.1.2 of NUREG-0737.

;

2.1.7.b AUXILIARY FEEDWATER FLOW INDICATION TO STEAM GENERATORS FOR PWRs
'

i

POSITION AND CLARIFICATION
'

NUREG-0737, Enclosure 3, Item II.E.1.2 contains the latast position and clarifica-
tion for this item (see Appendix B to this supplement). i

DISCUSSION

In NUREG-0680 (pg. C8-40), we stated that the licensee had satisfied our
concerns with respect to environmental qualification of the EFW flow devices
subject only to formal receipt of the vendor certification for the equipment
qualification previously described. Following issuance of NUREG-0680, the
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licensee submitted LER 80-012/01T-0 dated July 11, 1980, identifying a non-
conservatism in assumed environmental conditions resulting from a postulated
main steam line break in the Intermediate Building. The redefined environment
is identified in the licensee's submittal dated October 31, 1980 in response
to IE Bulletin 79-018. The environment involves a peak temperature of 359 F.
The previous temperature peak was 323 F.

The environmental qualification information previously supplied by the licensee
was for a standard Controlotron flow transducer. The licensee has contracted
to purchase a high temperature flow transducer rated to 500 F, well in excess
of the 359 F peak environment associated with a steam line break. The licensee
informed us that he has not received the high temperature sonic flow transducer
from the vendor, and that the required environmental qualification documentation
will be supplied with the equipment, currently targeted for July 1,1981.

CONCLUSION

Based on our previous acceptance of the design of the flow devices and on the
information that the transducers are qualified for operation in the assumed
environment from a postulated main steam line break in the Intermediate Building,
we conclude that the licensee is in compliance with the requirements of this
item. We will verify that the flow devices are installed and suitably qualified
prior to restart.

2.1.8.a IMPROVED POST ACCIDENT SAMPLING CAPABILITY

POSITION AND CLARIFICATION

NUREG 0737 Enclosure 3, Item II.B.3 contains the latest position and
clarification for this item (see Appendix B of this supplement).

DISCUSSION

In NUREG-0680, the staff evaluated the licensee's commitments for post-accident
sampling of reactor coolant and containment atmosphere. That evaluation
concluded that the licensee's commitments would meet the Category A (short-term)
requirements of 2.1.8.a of NUREG-0578. Additionally, in NUREG-0680, we reported
that the licensee committed to supply for supplemental staf f review, the design
and operating procedures for reactor coolant and containment atmosphere post-
accident sampling.

In Amendment 23 to the Restart Report, the licensee provided a description of
equipment, systems and procedures to be used for sampling reactor coolant and
containment atmosphere following an accident in which there is core degradation.
These submittals include man-motion studies, dilution procedures, and remote
handling techniques which are designed to minimize personnel radiation exposure.
The design provides on site analytical capabilities for determination of
fission gases and hydrogen in containment within three hours of deciding to
take a sample. Additionally, the system design provides for onsite analyses

,

of primary coolant for boron and isotopic identification within the same three'

hour period. Outside laboratory facilities will be utilized for chloride
determination within the allowed period.
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The licensee's submittal did not address all the requirements of NUREG-0737
Item II.B.3. We will require that the licensee be in compliance with these
additional requirements on the same schedule as other operating reactors
currently January 1, 1982. Specific requirements of NUREG-0737 that were not
addressed are as follows:

1. Establish a capability to perform reactor coolant total dissolved gas
and/or hydrogen analyses, consistent with clarification no.'s 2.C and 4.
With respect to clarification 4, if the chloride concentration in the
reactor coolant samples exceeds the limit in the Technical Specification,
oxygen analysis will be mandatory. Also, if gas chromatography is used
for reactor coolant analysis, special provisions (e.g., pressure relief
and purgirg) should be provided to prevent high pressure carrier gas from
entering the reactor coolant.

2. Demonstrate the accuracy and precision of analytical procedures which are
proposed for post-accident conditions, consistent with clarification
No. 10.

3. Demonstrate that the proposed loop "B" cold leg sample point through
CA-V13 is representative of reactor coolant in the core area for all
postulated accident conditions, consistent with clarification No. 11.a.

CONCLUSION

Based on the evaluation above, we find that the post-accident sampling system
design and operating procedures meet the Category A requirements (short-term)
of NUREG-0578 Section 2.1.8.a. We therefore find that the licensee is in
compliance with the short term part of this item. Also, the licensee has
demonstrated reasonable progress in implementation of Category B requirements
(long-term) by conducting the design and operational review of the sampling
system and by committing to implement the NUREG-0737 requirements by January 1,
1982.

.
2.1.8.b INCREASED RANGE OF RADIATION MONITORS

|
l POSITION AND CLARIFICATION

i NUREG-0737, Enclosure 3, Items II.F.1(1) and II.F.1(2) contain the latest
: position and clarification for this item (See Appendix B to this supplement).
|

| DISCUSSION

Short-Term Modification

In NUREG-0680, we stated that the licensee had verbally committed to installing,
prior to restart, noble gas, radioiodine, and particulate effluent monitors
which met the short-term interim requirements of NUREG-0578. We also stated
that we would require that the procedures and evaluations of these monitors be
available for review prior to that time. By letter dated April 1, 1981, the
licensee informed us that he expects the final radio-effluent monitors will be
in place prior to criticality and hence, has provided no additional information
on the interim monitors. The licensee also stated that if by July 1, 1981, it
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becomes apparent that the final monitors will not be in place prior to restart,
interim method procedures and evaluations will be-submitted to the staff by
August 1, 1981. Since the licensee has elected to install the final moniturs
prior to restart, we conclude that he is in compliance with the short term
requirements of this item. In the event the licensee is unable to install
the final monitors prior to restart, we will verify that acceptable interim
methods procedures and evaluations are submitted and reviend prior to restart.

Long-Term Modification

(1) In-Containment Radiation Monitors

In NUREG-0680 (pg. C8-44), we reported that the licensee had committed to
install two safety grade containment radiation monitors by January 1,1981.
We also stated that design details would be submitted for staff review and
approval prior to restart. NUREG-0737, Item II.F.1, Attachment 3 relaxed the
implementation date to January 1, 1982 due to the potential unavailability of
qualified equipment.

Metropolitan Edison has ccinmitted to install two safety grade, high range
containment radiation monitors, Victoreen Model No. 877. Since issuance of
NUREG-0680, Met Ed has provided design details describing these instruments,
and described the exact locations of the monitors. The monitors will be
unshielded, able to view a large fraction of the contair nent atmosphere,
readily accessible, and will not be placed high in the reactor dome. The
selection and placement of these monitors meet the positions of Item II.F.1(3)
of NUREG-0737, with the exception of the requirement that the two monitors be
widely separated. Met Ed has proposed that the monitors be located adjacent
to each other. We conclude that Met Ed has made reasonable progress on this
long-term item. To meet this long-term requirement in NUREG-0737, Met Ed will
need to have both monitors installed, adequately separated, before January 1,
1982. A detailed explanation of and justification for any deviations from
NUREG-0737, Item II.F.1(3) requirements must be submitted by July 1, 1981.

(2) Noble Gas Effluent Monitors

In NUREG-0680 (pg. C8-45), we reported that the licensee had committed to
install high range effluent noble gas monitors by January 1, 1981 and that the
design details and or rational procedures would be available for staff review
prior to January 1,1981. NUREG-0737, Item II.F.1 relaxed the implementation
date to January 1, 1982 due to the potential unavailability of qualifted
equipment.

Met Ed has committed to install the final monitors prior to restart (or provide
interim monitors as discussed above under short term modifications) and has
provided design details and procedure information. The licensee's upgraded
monitoring system involves the addition of auxiliary detectors to extend the
ranges of existing monitors serving the Auxiliary and Fuel Handling Building

5exhaust vent to 103 pCi/cc, the Reactor Building exhaust vent to 10 pCi/cc,
and the Condenser Vacuum Pump discharge vent to 105 pCi/cc, as required in
NUREG-0737. New detectors (2) will be added to a section of the Main Steam
line, with the capability of measuring radiation levels in steam equivalent to
103 pCi/cc of Xe-133 in steaa released to the atmosphere from safety relief
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valves or atmospheric steam dump valves. In NUREG-0680, we reported that the
main steam line monitor had a range of 102 pCi/cc. To meet NUREG-0737 require-
ments for this item, the licensee has committed to extend the range of the
main steam line detectors to 103 pCi/cc.

The licensee committed to developing procedures for calibration of noble gas
effluent monitors.and has described the modes of operation. Additionally, the
licensee has committed tc developing emergency procedures describing use of

j the monitors. Implementing procedures in the Emergency Plan will also describe
dissemination of information from the monitors. Based on our review of the
licensee's proposed design for extending the range of the noble gas monitors,
we conclude that the design meets the preoperational requirements set forth in
Section II.F.1 (1) of NUREG-0737 and therefore is acceptablrs. The licensee.
has committed to installing and having the equipment opera?.ional prior to
restart of TMI-1. A review of the installed equipment and operating procedures
will be performed prior to restart.

(3) Radiciodine and Particulate Samples

In NUREG-0680 (pg. C8-45), we reported that the licensee had committed to
expand the existing radioiodine and particulate effluent sampling system prior
to restart and that the system design details and procedures for analysis-
would be available prior to restart.

The licensee has provided design details on the expanded radioiodine and
particulate monitoring system. In addition to the existing monitoring systems
on piant vents, the licensee will add three processor-controlled iodine and
particulate sampling stations; the sampling stations will service the Auxiliary
and Fuel Handling Building exhaust vent, the Reactor Building exhaust vent and
the Condenser Vacuum Pump discharge vent, and are designed to permit collection
and handling of a 30 minute duration sample of effluent gases representing
102 pCi/cc of gamma-emitting particulate or iodine radionuclides with an
average energy of 0.5 MeV, in accordance with requirements of Item II.F.1(2)
of NUREG-0737.

The licensee has described the modes of operation of the radioiodine and
particulate samplers. The licensee has committed to developing emergency
procedures describing particulate and iodine sampler analytical data in
conjunction with flow rate information to determine effluent release rates.
Implementing procedures in the Emergency Plan will also describe dissemination
of information obtained from the samplers.

The licensee's description of his proposed design and procedures for extended
range radiciodine and particulate sampling systems for plant radioactive effluent
release points meets the preoperational requirements sat forth in Item II.F.1(2)
of NUREG-0737 and therefore is acceptable to the staff. The licensee has
committed to installing and having the equipment operational prior to restart.
A review of the installed equipment and operating procedures will be performed
prior to restart.
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-2.1.8.c IMPROVED IN-PLANT IODINE INSTRUMENTATION UNDER ACCIDENT CONDITIONS

POSITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item III.D.3.3 contains the latest position and
clarification for this item (see Appendix B to this supplement).

DISCUSSION

In NUREG-0680 (pg. C8-47), we stated that the in plant radioiodine monitors to
be provided in the control room and the technical support center meet the
requirements of NUREG-0578. We also indicated that the licensee had not
provided adequate information regarding training and procedures for determining
the airborne radiciodine concentration in those areas. On March 30, 1981, the
licensee provided six air sampling procedures. The licensee also committed to
training, by July 1, 1981, appropriate personnel in the use of Zeolite cartridges
and particulate filters for sampling with a NaI detector and a single or
multiple channel analyzer for iodine and gross particulate release rate
determination.

CONCLUSION

We conclude that the licensee has provided adequate information regarding .
training and procedures for determining airborne radioiodine concentration in
the TSC and control room. The Office of Inspection and Enforcement will
verify that appropriate personnel are trained in .these pror.edures prior to restart.

2.1.9 TRANSIENT AND ACCIDENT ANALYSIS

POSITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item I.C.1, contains the latest position and
clarification for this' item (see Appendix B of this supplement).

DISCUSSION

2.1.9.a

In NUREG-0080 (p. C8-48), we concluded that by the licensee's submittal of
pretest predictions for the LOFT L3-1 test, reasonable progress had been made
toward this item. The long term requirement of NUREG-0578, Section 2.1.9.a to
provide pretest predictions of LOFT small break tests to support the long term
verification of small break analytical models is being implemented by Item II.K.3.30
of NUREG-0737. The implementation schedule for this item requires that licensees
submit additional information for model justification and/or revised analysis
models for staff approval by January 1, 1982.

Metropolitan Edison has referenced the small break LOCA analytical model
developed by Babcock & Wilcox. B&W has provided pretest predictions of the
LOFT L3-1 test which was performed in November 1979 and has provided post-test'

predictions of the LOFT L3-6 test which was performed in December 1980. The
comparisons of test data to analytical predictions are currently under review
by the NRC staff.
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Because of the uncertainties in the initial condition of the LOFT reactor
prior to the L3-6 test initiation, the NRC staff agreed that post-test predic-
tions were warranted. Since B&W has provided the requested pre- and post-test
predictions of the LOFT tests and since the licensee was previously in compliance
with the analysis, emergency procedures, and training requirements of this
item, we conclude that the licensee is in full compliance with the requirements
of this item. Further effort to support the long term verification of small
break analytical methods will be conducted under the requirements of NUREG-0737,
Item II.K.3.30.

2.1.9.b

In NUREG-0680 (pg. C8-48 and C8-49), we stated that our generic review of
analyses and guidelines with respect to inadequate core cooling (ICC) was not
complete. We also stated that the ICC emergency procedure was still being
revised by the licensee and we stated that we would report on our evaluations
of these matters in a supplement.

Our review of the guidelines contained in B&W report EOS 60-1106001-00,
" Operating Guidelines for Small Breaks for Oconee 1, 2 and 3, Three Mile
Island 1, 2, Crystal River 3, and Rancho Seco 1," dated November 1979, is now
complete. Our evaluation of these guidelines and supporting analyses is as
follows:

The operating philosophy and guidelines for ICC are supplemented in B&W Document
No. 86-1105508-00, " Analysis Sum m y in Support of Inadequate Core Cooling'

Guidelines for a Loss of RCS Invent.ory", December 5, 1979, and in B&W Document
No. 86-1120838-00, " Evaluation of Instrumentation to Detect Inadequate Core
Cooling Prepared for 177 Owners Group", August 15, 1980.

The B&V ing guidelines for the detection of ICC are based on currently
a va i l at, . .eactor s An increase in the excore neutron
detection (start-up'ystem instrumentation.range) can be an indication of ICC. The principle indi-
cators are either superheated temperatures, as read from the hot leg RTDs, or
superheated temperature, as read from the highest incore thermocouples (at the
existing reactor coolant pressure).

i

| Babcock & Wilcox has not performed any analyses for ICC. The operating guide-
| line is developed based on fuel damage potential and current SBLOCA licensing
I analyses. The current SBLOCA licensing analyses which use the features

prescribed in Appendix K to 10 CFR 50 have shown peak cladding temperatures of
approximately 1100 F. These analyses do show partial core uncovery for some
breaks, with the ECCS reflooding the core (assuming single failure criteria)
without exceeding the limits of 10 CFR 50.46.

;

B&W performed a sensitivity study (in Document No. 86-1105508-00) with the
F0AM computer program (B. M. Dunn, et al., "Multinode Analysis of Core Flooding!

| Line Break for B&W's 2568 MWt Internal Vent Valve Plants," BAW-10064, October
1975). The study resulted in limiting curves of reactor coolant system tempera-1

ture, as indicated by the incore thermocouples, as a function of pressure for
peak cladding temperatures of 1400 F and 1800 F. The 1400 F limit is based on
the potential for fuel pin swelling and rupture; the 1800 F limit is based on
the metal-water reaction threshold.
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The guidelines instruct the operator to continue secondary cooldown and main-
tain maximum HPI flow while the core exit temperatures are above saturation
but below the 1400 F limit. If subcooling is achieved, the operator proceeds
using normal small break guidelines. No additional operator actions are
specified in the region between saturatinn and 1400 F. The intent, as

indicated by B&W, is to delay the OTSG blowdown until necessary, tu prevent
any damage to the steam generator tubes.

In the event the incore thermocouples should indicate that the 1400 F limit
has been reached, the operating guidelines call for the starting of one RC pump
per loop (if possible, without defeating interlocks) and the rapid depressuriza-
tion of the steam generator to 400 psig, or as far as necessary to achieve a
100 F decrease in the secondary saturation temperature. These values are
based on the tube-to-shell temperature difference limit for excessive thermal
stresses. If the RCS pressure increases, the PORV is opened and left open to
depressurize the RCS until the RCS pressure js 100 psi above the secondary
pressure. Cooldown at a rate of 100 F per hour in the secondary side saturation
temperature is continued until the RCS pressure is 150 psig, and long term LPI
cooling can be obtained.

The steam generator cooldown is limited to assure that the steam supply to the
steam driven auxiliary feed pump is maintained, if required. The core flood
tank isolation valves are verified to be open (or are opened if previously
isolated) to provide additional ECC for core recovery.

Should the 1800 F limit be reached, the guidelines call for the following
operator actions to attempt to achieve core cooling and recovery:

(1) start all RC pumps, if possible, and defeat interlocks as necessary,

(2) blow down the OTSGs to or near atmospheric pressure, and

(3) open the PORV to assist in reducing the primary pressure to enhance HPI
delivery. The steam generator pressure is not to be decreased below the
pressure needed to drive the steam driven auxiliary feed pump, if this
pump is required.

The actions are designed to cool and to recover the core and allow the operator
to place the plant in th? long-term LPI cooling mode. No specific analyses
have been performed by Babcock and Wilcox to confirm the adequacy of these
guidelines in core recovery. The guidelines do, however, provide the operator
with the correct sequence and actions needed to respond to the ICC event. We
therefore find these guidelines acceptable as the basis for developing plant
specific ICC emergency procedures.

A discussion of the development of ICC procedures that, are based on the above
guidelines is included in Item 2.1.3.b of this supplement. Further work to
develop additional ICC procedures that account for multiple failures and
operator errors is being conducted by the licensee through the B&W Owners' ;

Group as part of the effort described in Item 2.1.9.c (NUREG-0737, I.C.1). 1

The NUREG-0737 schedule for this item requires issuance of plant specific )
emergency procedures by the first refueling after January 1,1982. Based on
the licensee's development of ICC procedures, we conclude that the licensee
has demonstrated reasonable progress on this item. |

!
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2.1.9c

In NUREG-0680 (p. C8-49), we concluded that satisfactory progress had been made
to date on this item, and we would continue to follow progress of the Anticipated
Transients Operator Guidelines (ATOG) effort.

The requirements of this long term item are being implemented on all plants
under Item I.C.1 of NUREG-0737. The Item I.C.1 schedule for operating reactors
requires that generic guidelines for emergency procedures for transients and
accidents be completed and submitted to the NRC by January 1, 1981. The
guidelines are to be used in preparing plant specific emergency procedures
which are to be issued by the first refueling af ter January 1,1982.

While the B&W Owners' Group effort does not include development of generic
guidelines, plant specific guidelines are to be completed in a sequence
developed by the Owners' Group. The lead plant in the sequence is ANO-1. A
draft of the operational guidelines and supporting analyses for ANO-1 was
completed in August 1980 and accepted as a formal submittal by the staff in
December 1980. Metropolitan Edison has stated that the plant specific guide-
lines will differ only slightly from plant-to plant and the methods used to
develop the guidelines are the same for each plant. Metropolitan Edison
therefore, references the ANO-1 guidelines to satisfy the I.C.1 requirement
for generic guidelines to be submitted by January 1,1981.

The licensee is in the process of developing plant specific guidelines for
TMI-1 and expects to complete conversion of the guidelines into plant
procedures and retraining of operators in September of 1981. This schedule
meets the requirements of NUREG-0737 and the staff concludes that the licensee
has demonstrated reasonable progress on this item.

2.2.1.b SHIFT TECHNICAL ADVISOR (STA)

POSITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item I.A.1.1, contains the latest position and clarifi-
cation for this item (see Appendix B of this supplement.)

DISCUSSION

On March 19, 1981, the licensee submitted a letter describing the long-term
STA program. Enclosures to the letter provide a description of the STA position
and the duties and responsibilities of an STA, a description of the required
qualifications for an STA, and a description of the licensee's education and
training requirements to assure that STAS will possess the necessary qualifi-
cations. Individual qualifications of the initial incumbents for the long-term
STA program were provided in Amendment 20 to the TMI-1 Restart Report.

We have examined the licensee's description of the STA program and we conclude
that STAS having the qualifications required by the licensee will be able to
provide an added measure of technical expertise on-site that adequately meets
staff requirements. Further, oer review indicates that the initial incumbents
of the STA program meet the qualification requirements as stated in the licensee's
description.
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The initial STA training program, as described in the March 19, 1981 letter,
has been completed and six of the seven STA candidates have now successfully
passed their final examinations. The seventh individual is to be reexamined
in one area where some weakness was noted.

CONCLUSION

With the description and completion of this training program, we find that the
licensee has made adequate provisions for fully trained STAS to be available
on shift and we conclude that the licensee is in full compliance with all NRC
requirements regarding S1As as set forth in NUREG-0737 and therefore is in
full compliance with this part of the order with regard to both Category A and
Category B requirements.

2.2.2.b ONSITE TECHNICAL SUPPORT CENTER

POSITION AND CLARIFICATION

Generic Letter 81-10 to all applicants and licensees dated February 18, 1981
contains the latest position and clarification for the onsite technical support
center as part of Item III.A.1.2, Emergency Response Facilities (see Appendix B
to this supplement).

DISCUSSION

In NUREG-0680 (pgs C8-56 through C8-59), we reported that action required by
Order Item 2.2.2.b was completed except for providing some clarification with
regard to procedures for engineering / management support and staffing of the
technical support center (TSC) and procedures for performing assessment func-
tions in the Control Room in the event the TSC becomes uninhabitable (items
1.b and 1.f from the clarification in NUREG-0680). We also reported that we
would evaluate the longer range plan for the TSC. The TMI-1 Emergency Plan
Implementing Procedures (EPIPs) submitted on March 1, 1981 to implement
revision 3 of the TMI-1 Emergency Plan, include procedures for activating and *

staffing the Technical Support Center by the Technical Support Center Director
and several multi-disciplir.ed engineers after declaration of an accident of
category Alert or higher. The TSC personnel will be assigned in accordance
with the Duty Roster assignment procedure which was also provided to the staff
in March 1981. In the event that the Technical Support Center becomes
uninhabitable, some of the Technical Support Center functions would be shifted
to an alternate in plant location. However, the revised EPIP's include pro-
visions for additional operational and radiological assessment personnel to
perform assessment functions in the Control Room. This capability would exist
in the event the TSC is uninhabitable. Thus, based on a review of the revised
emergency plan and implementing procedures, the staff concludes that the
licensee's provisions satisfy the short-term requirements 1.b and 1.f of this
item.

With regard to a longer range plan for the TSC, the licensee provided in
Amendment 15 to the Restart Report a description of its longer range plans for
Technical Support Center facilities, and provisions for communications and
data acquisition and display. This plan described the installation of a CRT
monitor system which wil' display key plant parameters available to the plant
computer. fhe report also described the habitability and capacity of the TSC.
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Subsequently, in March 1981, NUREG-0696, " Functional Criteria for Emergency
Response Facilities" was forwarded to all reactor licensees.containing further
guidance for the upgraded TSC which is required to be implemented by October 1,
1982. In response to the new criteria, the licensee was requested by NRC
Generic Letter 81-10, dated February 18, 1981, to, submit conceptual design
information for the upgraded TSC by June 1, 1981. This information will be
reviewed by the staff upon receipt.

CONCLUSION

Based on our review of the EPIPs and the information previously evaluated in.
NUREG-0680, we conclude that the licensee is in complete compliance with the
short-term requirements of this part of the order ~. Based on our review of the
longer range plan for the TSC, w? conclude that the licensee has made reasonable
progress towards completion of this long-term action.
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D. LONG-TERM ACTIONS

ORDER ITEM 1
ICS FAILURE MODE ANU tTFECT ANALYSIS

It was ordered that the licensee demonstrate reasonable progress toward satis-
factory completion of the following action:

"1. Submit a failure mode and effects analysis of the ICS to the NRC staff as
soon as practicable."

In NUREG-0680 (p. D1-1), we reported that the licensee has responsed to a.
number of the B&W recommendations from the B&W generic report BAW-1564, " Integrated
Control System Reliability Analysis". In Amendment 22 to the Restart Report
(Response to Question 12 in Supplement 1, Part 3), the licensee responded to
the remainder of the B&W recommendations.

The licensee has: (1) committed to modify the electrical distribution systems
to the ICS to ensure that the operator can take prompt action to minimize the
consequ'ences of a failure in the normal power supply, (2) committed to investi-
gating other modifications which would increase the reliability of the ICS
power supply, (3) described actions taken at THI to minimize feedwater oscil-
lations and (4) described procedures and operator training for operation of
the ICS.

In its review of the licensee's response to the B&W recommendations, the staff
has not identified any ICS related malfunctions that cannot be adequately
mitigated by plant safety systems. Based on the licensee response to B&W
recommendations and its ccmmitments, we find that the licensee's response to
date constitutes reasonable progress towards completion of this long-term
item, and therefore the licensee is in compliance with this part of the Order.
Further progress on this item will be monitored in accordance with the provi-
sions of NUREG-0737, Item II.K.2.9.

I
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ORDER ITEM 2
SMALL BREAK ANALYSIS AND PROCEDURES

J

lt was ordered that the licensee demonstrate reasonable progress toward satis-
factory completion of the following action:

"2. dive continued attention to transient analysis and procedures for manage-
ment of small breaks by a formal program set up to assure timely action of
these matters."

In NUREG-0680 (pg. 02-1), we stated that we would require additional information
concerning analysis of small breaks from the licensee. The information requested
was the sanie information obtained from other Babcock & Wilcox operating plants
in response to letters to all B&W operating plants (except Three Mile Island,
Units 1 and 2) from D. F. Ross (NRC) dated August 21, 1979 and R. W. Reid (NRC)
dated November 21, 1979.

In a letter from J. G. Herbein (Met-Ed) to H. Denton (NRC), June 30, 1980,
Metropolitan Edison provided the above information and confirmed that generic
analyses performed by B&W were applicable to TMI-1.

NUREG-0565, " Generic Evaluation of Small Break Loss-of-Coolant Accident Behavior
in Babcock and Wilcox Designed 177-FA Operating Plants," January 1980 and
NUREG-0623, " Generic Assessment of Delayed Pump Trip During Small Break Loss of-
Coolant Accident in Pressurized Water Reactors," November 1979, contained a
number of recommendations relating to small break LOCA analyses applicable to
all B&W reactors. Recommendations from NUREG-0565 and NUREG-0623 have been
incteporated in NUREG-0660, "NRC Action Plan Developed as a Result of the
TMI-2 Accident," Task II.K Item 3. NUREG-0737 implemented approved items from
NUREG-0660 and provided clarification and schedule requirements for those
approved items. Further effort-by the licensee in this area will be monitored
in accordance with the provisions of NUREG-0737. Based on the licensee's
submittal of information required of other B&W plants, we conclude that the
licensee has made reasonable progress on this item.

.
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ORDER ITEM 3

LESSONS LEARNED CATEGORY B ITEMS

Discussions of the licensee's progress on the Lessons Learned Category B items
which have short-term (Category A) parts are contained in the appropriate
items of Section C of this supplement.

The licensee's progress towards completion of the additional lessons learned
items without short-term parts are discussed herein.

(ADDITIONAL ITEM #1) CONTAINMENT PRESSURE INDICATION

POSITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item II.F.1(4) contains the latest position and
clarification for this item (see Appendix B to this supplement).

DISCUSSION

In NUREG-0680 (p. D3-1), we stated that the licensee would' install a continuous
containment pressure indicator in the control room by January 1, 1981. NUREG-0737,
Item II.F.1(4) has relaxed the implementation date for this Item to January 1,
1982. In the response to NUREG-0737 dated January 23, 1981, the licensee
indicated that a long lead-time on procurement was expected and revised his
commitment to install this equipment by January 1, 1982, which we find acceptable.

CONCLUSION

Based on our previous acceptance of the licensee's conceptual design and his
commitment to install this indicator in accordance with the NUREG-0737 schedule
for operating reactors, we conclude that the licensee has made reasonable
progress on this item. We will review design details at time of installation
in accordance with NUREG-0737, Item II.F.1(4) requirements.

(ADDITIONAL ITEM #2) CONTAINMENT WATER LEVEL

P_0SITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item II.F.1(5) contains the latest position and
clarification for this item (sce Appendix B to this supplement).

DISCUSSION

In NUREG-0680 (p. D3-2), we stated that the licensee would install a safety
grade wide-range and a narrow-range containment water level instruments with
control room readouts by January 1, 1981. NUREG-0737, Item II.F.1(5) has
relaxed the implementation date for this item to January 1,1982. In the
response to NUREG-0737 the licensee indicated that procurement delays for
safety grade equipment were expected and revised his commitment to install the
safety grade indicator to January 1, 1982. In addition, in Amendment 21 to
the Restart Report, the licensee indicated that the wide range level indicators
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from the bottom of containment to a level of 90 inches will be installed
instead of an indicator from the bottom of containment to 10 feet as reported
in NUREG-0680. Since a 90 inch indicator will be able to measure greater ths
600,000 gallons which meets the requirements of this item, we find this change
acceptable.

CONCLUSION

Based on our previous acceptance of the licensee's conceptual design and his
commitment to install this equipment in accordance with the NUREG-0737 schedule
for operating reactors, we conclude that the licensee has made reasonable
progress on this item. We will review design details at time of installation in

,

accordance with NUREG-0737, Item II.F.1(5) requirements.

i (ADDITIONAL ITEM #3) CONTAINMENT HYDR 0 GEN INDICATION

POSITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item II.F.1 (6) contains the latest position and
clarification for this item (see Appendix B to this supplement).

DISCUSSION

In NUREG-0680 (p.03-3), we stated that the licensee would provide a .afety grade
continuous indication of containment hydrogen in the control room by January 1,
1981. NUREG-0737, Item II.F.1(6) has relaxed the implementation date to
January 1, 1982 due to equipmsnt procurement problems. In the response to
NUREG-0737 dated January 23, 1981, the licensee indicated that a long lead
time on procurement was expected and he revised his commitment to install the
hydrogen indication by January 1, 1982, which we find acceptable.

CONCLUSION

Based on our previous acceptance of the licensee's design and his commitment
to install this indicator in accordance with the NUREG-0737 schedule for
operating reactors, we conclude that the licensee has made reasonable progress
on this item. We will review design details at time of installation in
accordance with NUREG-0737, Item II.F.1(6) requirements.

(Additional Item #4) REACTOR COOLANT SYSTEM VENTING

POSITION AND CLARIFICATION

NUREG-0737, Enclosure 3, Item II.B.1 contains the latest position and clarifi-
cation for this item (see Appendix B to this supplement).

DISCUSSION

As stated in NUREG-0680, Metropolitan Edison intends to provide vents in the
reactor coolant system which will be controlled from the control room. The
vents will be located at the top of the pressurizer, at the top of both " Candy-
Canes" (hot legs), and on the reactor vessel head. Metropolitan Edison has
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provided a conceptual design description for all the vents which is in accord-
ance with the clarifications provided in NUREG-0737. In the Restart Report,
the licensee states that the proposed vents in the vessel head and hot legs
will vent to containment atmosphere and that the pressurizer vents will discharge
10 the reactor coolant drain tank. It was previously reported that the hot
leg vents will discharge to the reactor coolant drain tank.

Metropolitan Edison had previously committed to install these vents prior to
restart. However, NUREG-0737 relaxed the implementation date to July 1, 1982.
In their response to NUREG-0737, on January 23, 1981, Metropolitan Edison
committed to install the vents in accordance with this schedule and to provide
detailed design information on these vents in July 1981. Procedure development
for vent usage is underway as a generic B&W activity. Upon receipt of the
detailed design information and procedures for vent usage, we will provide a
detailed safety evaluation of this information in accordance with the require-
ments of Item II.B.1 of NUREG-0737.

CONCLUSION

We find the licensee's conceptual designs and its commitment to provide detailed
design information by July 1981 and to install the vents in accordance with
the NUREG-0737 schedule for operating reactors to constitute reasonable progress
towards completion of this long-term item. '
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E. ACRS REVIEW

The Advisory Committee on Reactor Safeguards (ACRS) reviewed the matters
covered in the Order during its 248th meeting in December 1980, and on
December 11, 1980 issued its status report on TMI-1 restart (See Appendix C).

I Our response to the comments in the ACRS report is presented below. Numbers
correspond to those in the ACRS report. Oral responses to these comments were
given to the ACRS by the staff during the ACRS meeting of January 9, 1981.

1. The ACRS believes that the' licensee should conduct reliability assessments
of the plant as modified and should examine the plant from the standpoint
of systems interactions that may degrade safety. Completion of these
studies should not be a condition of restart.

The current Interim Reliability Evaluation Plan (IREP) is intended to
serve as a proving ground for. procedural guidelines to be followed by all
licensees. THI-1 was not selected for the IREP prograr, but may be among -

2 those chosen for the National Reliability Evaluation Plan (NREP). On
this basis, we feel that it is not required that TMI-1 be part of.the,

IREP program.,

The staff's system interaction program is currently developing interim
regulatory guidance that can be used by industry and the staff;on systems

,

interaction reviews of up to six pilot LWRs. It is likely that the pilot
'

i plants will be within a year of completion of construction in order to
permit use of physical walk-through inspections, among other methods, .i

that have proved effective in systems interaction reviews. A B&W facility,

representative of the TMI-1 type will be included in the selection and
the methods and lessons learned will ultimately be applied to all B&W LWR
plants.'

1

2. The ACRS believes that the licensee should give additional consideration
to providing unambiguous indication of water level in.the reactor vessel,
although installation of such a system should not be required for restart.;

r

| The staff concurs with the ACRS on this matter, as noted in NUREG-0680,
Order Item 8, 2.1.3.b, in this Supplement, and in testimony before the,

hearing board. The licensee has not committed to provide such a system.

3. The ACRS believes that instrumentation of adequate' sensitivity should be
provided to monitor the position of the pressurizer PORV and safety

|
valves prior to restart.

i

| This matter has been resolved as reported in Order Item 8, 2.1.3.a herein.

| 4. The ACRS believes that the licensee should review a broader spectrum of
| accident scenarios with regard to thermal / mechanical effects of high
| pressure injection on reactor vessel integrity. These studies need not
' be a condition for restart.
i

The staff is evaluating potential transients involving possible thermal /
mechanical effects. It is our understanding that, as a result of a
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meeting with the staff on March 31, 1981, the B&W owners group, in concert
with other PWR owner groups, is developing a plan for dealing with such
transients. Further information on this matter may be found in a separate
report on NUREG-0737, Item II.K.2.13.

5. The ACRS encourages timely completion of additional studies by the licensee
to identify poss,ble events which could lead to the loss of both battery
trains.

The licensee is continuing to evaluate their design to identify possible
sources of events that might lead to losing two battery trains, and
expects to complete this review after the projected date for restart.

The ACRS has been provided with a draf t copy of the generic report on the
issue: NUREG-0666 "A probabilistic Safety Analysis of DC Power Supply
Requirements at Nuclear Power Plants." A meeting with an ACRS subcommittee
regarding NUREG-0666 was held on January 22, 1981, and with the full ACRS
on March 1980. Any requirements defined for operating plants will also
be required of THI-1 on a similar schedule.

.
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F. ERRATA

The following correction has been identified in NUREG-0680.

Page

C8-6 The last pargraph on this page erroneously stats 5 there is a total of
nine pressurizer heater banks. This should be revised to reflect an
actual total of thirteen heater banks.
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In the Matter of

METROPOLITAN EDISON COMPANY, ET AL. Docket No. 50-289
) (Restart)

g 1SR 33 gcg(Three Mile Island Nuclear Station, )
Unit 1) ) gD

)

ORDER

(CLI-81-3)
I. Background

On December 1,1980 the President of General Public Utilities (GPU).

Heman Dieckamp, wrote the Commission requesting it to recon.ider and modify

its Orders of July 2,1979, and August 9,1979, CLI-79-8,10 CFR 141, per-

taining to the restart of Three Mile Island Unit One. Specifically, GPU

requested the Commission to modify those orders to permit GPU to restart TMI-

Unit 1 prior to the completion of the ongoing adjudicator'y hearings. GPU

proposed that the Director of tie Commission's Office of Nuclear Reactor

Regulation be pemitted to authorize restart upon detennining that Metro-

politan Edison has taken all of the actions required of other Babcock and

Wilcox (B&W) reactor licensees before B&W reactors were pennitted to resume

operation following the shut-down orders issued by the Commission in the

Spring of 1979. In addition, the Director would be required to detennine

that Metropolitan Edison had performed satisfactorily those tasks listed in
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Section II of the Commission's Order that are to be completed prior to restart.

Finally, the Director would bc required to determine that Unit One was in

compliance with the " lessons learned" actions applicable to other B&h' plants

that have been imposed by the Commission following the accident. GPU

emphasized that the restart hearings had taken far longer than the Commission

originally contemplated and that the delay in authorizing restart was penaliz-

ing the residents of its service areas and its investors.

In addition, tietropolitan Edison has filed three motions with the Com-

mission. On January 26, 1981, it advised the Commission that it had filed an

application for an amendment to its operating license which would transfer

from Metropolitan Edison to GPU Nuclear Corporation (GPUNC) the authority to

possess, use and operate the TMI-l facility. On that date it filed a motion

requesting the Commission to modify its July 2,1979 Order as appropriate to

extend to GPUNC the present restriction on Metropolitan Edison that Unit One
,

!

be maintained in a cold shutdown condition. On January 26 it also filed a

.

motion requesting the Commission to amend its August 9,1979 and March 6,
I 1980 Orders, CLI-80-5,11 NRC 408, to authorize the THI-l Restart Licensing;

Board to consider the qualifications of GPUNC, rather than Metropolitan Edison,

to restart and operate TMI-1.

A February 3,1981 motion requested the Commission to (1) amend the

July 2 and August 9,1979 Orders to pemit hot functional testing of the TMI-l

systems and equipment using non-nuclear heat; (2) modify Section VI of the
|

| August 9,1979 Order to provide that the Commission decision on the effective-
! <

ness of a licensing board decision authorizing restart be made within 35 days

after issuance of the decision rather than 35 days after issuance of the
|
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decision and certification by the Director, Office of Wuclear Reactor Regula-

tion, that those short-term actions required for restart have been completed;

and (3) that the August 9 Order be modified to make clear that the Commission

has the flexibility to defer until after restert licensee's implementation

dates for NUREG-0737 action items where such deferral is consistent with

implementation schedules for other operating reactors.

The Commission has received views from the parties to the proceeding on

each of the GPU/ Metropolitan Edison motions. In addition, Commissioner Ahearne

on January 22, 1981 requested the Chainnan of the Atomic Safety and Licensing

Board conducting this proceeding to provide the Commission with the Boar'd's

views on actions the Commission might take to expedite the proceeding. On

January 28, 1981, Chainnan Hendrie and Commissioner Ahearne requested the

Licensing Board to provide, after appropriate consultation with the parties,

its best estimate of the future schedule for the proceeding. The parties

were also asked to provide their best estimates on when Metropolitan Edison

could be expected to be in compliance with a number of specified items which

could be required for restart. These requests were considered at a special

session of the restart hearing held on February 3, and the Licensing Board

submitted its response or February 9. The NRC staff and Petropolitan Edison

subsequently provided estimates on when the licensee might be expected to be

in compliance with the various items. -
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II. Rulings on the Motions

1. The December 1,1980 GPU Request That Restart Not Be Tied
To Comr stion Of The Hearing

The intervenors in the proceeding urged the Commission to deny the motion.

Procedurally, they argued that the motion to reconsider the July 2 and

August 9 orders is untimely and that the licensee has presented no new facts

that would cause the Commission to alter its Orders. On the merits, inter-

venors argued, inter alia, that Unit 1 is not ready to be restarted now and

will not be prepared for restart for some time. They noted that modifications

to the plant must be completed and the entire facility must be inspected by

the NRC staff prior to restart. The operators of the reactor must be requali-

fled and relicensed. It is intervenors' view that by the time all of these

tasks can be accomplished, the adjudicatory proceedings will be nearly or

totally completed, and therefore it is unnecessary to grant the GPU request.

The Commonwealth of Pennsylvania took the position that rather than grant the

motion, all efforts should be taken to expedite the hearing process consistent
,

with a full and fair adjudication of the issues. The NRC staff took the posi-

tion that tha Commission has the legal authority to take the action that GPU

proposes, but took no position on whether the motion should be granted. The

staff believed that the policy issue whether the public interest would be

served by pennitting operation of the facility prior to the completion of the
'

hearing is best lef t to the Commission for resolution.

The Commission has reviewed the submissions of the parties, the proposed ;

I
hearing schedule submitted by the Board, and the status reports on Metropolitan |

I
Edison's compliance with various items that could be required for restart. '
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The Commission has denied the GPU request of December 1 because it is

unable to find that authorizing restart prior to the completion of the

hearing would serve the public interest.

2. Metropolitan Edison's Request That The July 2 And August 9
Orders Be Modified To Substitute GPU Nuclear Corporation for
Metropolitan Edison

In its response to these motions, the NRC staff requested the Commission

to defer its rulings until the staff had the opportunity to complete its

review of Metropolitan Edison's proposed amendments to its operating license.

The Commission agrees with the staff that it would be premature to act at

this time on the motions and will defer action until it has heard further

from the staff.

3. Metropolitan Edison's Request That It Be Authorized To
Comnence Hot Functional Testing

No party to the proceeding objected to Metropolitan Edison's request and

the Commission has decided to permit Metropolitan Edison to begin hot

functional testing using non-nuclear heat, subject to any appropriate

NRC staff review.1/

In so ruling, the Commission is not now taking a position on a staff

proposal, called to our attention by the Board, to allow iow power testing

1/ The NRC staff has indicated that the licensee inust review, in accordance
with the requirements of Section 6 of the Technical Specifications for
THI-1, the hot functional testing to be performed to determine whether
such activities involve an unreviewed safety question or a change in the
facility's technical specifications. Staff noted that if the review
produces an affirmative answer, the licensee must submit an application
for snendment of its operating license. Should the staff determine that
an snendment is required, it should evaluate its suitability to the same
extent as any other amendment application.
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prior to the canpletion of the hearing, if certain findings are made by the

Director, Office of Nuclear Reactor Regulation. We defer ruling on that

question until we have had a chance to view other developments in this

matter, including the progress of the hot fcactional testing program.

4. Metropolitan Edison's Request That The Commission
Decisior. On The Effectiveness Of A Licensing Bnard
Decision Be Made Within 35 Days Af ter Issuance Of
The Decision

No party opposed the request. The Commission believes the request is

reasonable and consistent with the Commission's original intent. The request
.

therefore is granted.

5. Metrooolitan Edison's Request That The Canmission, Where
Appropriate, Defer Until Af ter Restart Implementation

Dates For NUREG-0737 Action Items Where Such Deferral
Is Consistent With Implementation Schedules For Operat-
ing Reactors

__

The NRC staff has filed testimony in the restart hearing proposing that

the licensee be required to implement a number of NUREG-0737 actions on the

same schedules that are presently set for operating reactors, although it has

generally taken the position that the licensee is to be treated as an appli-

cant for an operating license. In its February 3 motion, licensee asserted

that it is prepared to meet the same implementation schedules that are

required for operating reactors, but expressed the concern that developments

subsequent to the close of the hearing record (for example, delays in the

procurement of necessary materials and equipment) may make it impossible for

it to meet present schedules on all action items. It therefore requested the
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Commission to modify the August 9,1979 Order to make clear tnat the Commis-

sion retains the flexibility to defer until after restart, upon the recommen-

dation of the Director of the Office of Nuclear Reactor Regulation, licensee's

implementation dates for NUREG-0737 action items where such deferral is

consistent with implementation schedules for operating reactors.

The staff did not object to fietropolitan Edison's request, noting that

such deferral would be granted by the Commission only after it had heard staff

recommenda tions.

The Commission in its August 9,1979 Order provided the Licensing Board

with the discretion to detennine, subject to Commission review, what matters

must be resolved prior to restart. In the Order the Commission did not indi-

cate whether itetropolitan Edison is to be treated as a licensee of an

operating reactor or as an applicant for an operating license. The Commission

believes that Unit One should be grouped with reactors which have received

operating licenses, rather than with the units with pending operating -

license applications. It emphasizes though that it expects the Board to

find to the contrary when the record so dictates. Moreover, the Board

should not reopen testimony or otherwise delay the proceeding in any way in

order to apply this concept.

The Commission notes in this regard that whether Metropolitan Edison is

treated as a licensee or an applicant, there may be items where due dates

car:not be met for one reason or another, regardless of which category Unit One

is placed in. It is this prospect which prompts the licensee's motion.

Where developments occur which affect the ability of the licensee to comply

with requirements reccmmended by the Board or proposed to be imposed by
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the Commission, the Commission will consider those developments on a case-

by-case basis in reaching its decisions on immediate effectiveness and

ultimate review of the Board's decision. Notwithstanding language in the

original order which could be read to the contrary, we intend to retain

our flexibility in this regard. To that extent, the licensee's motion is

g ranted .

III. Expediting the Hearing

The Commission has considered various means to expedite the hearing

schedule and is taking one action with that objective in mind. The NP.C staff

has concluded that the relationship between corporate finance and the technical

departments of the licensee is such that financial considerations should not

have an improper influence on technical decisions. For this and other reasons,

the staff has recommended that financial qualification need not be litigated

prior to reaching a dec.ision on the restart of TMI-1. Counsel for the Connon-

wealth of Pennsylvania, represen' ting the Governor of that State, believes that

while it is important for the licensee to demonstrate its financial ability to

operate TMI-1 simultaneously with the cleanup of Unit 2, the Commonwealth

believes that the return of TMI-I to commercial operation would improve, rather

|
than impair, the licensee's financial health. For example, return of the unit

would produce operating revenues and return of the unit to the utility's rate

base also might increase the licensee's credit rating and its ability to obtain

capi tal . Therefore, the Commonwealth supports the staff position. The Pennsyl-

vania Public Utility Commission also does not object to the staff proposal.
!

I
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lietropolitan Edison, of course, would not object to removing financial issues

from the proceeding. The intervenors take a contrary position, arguing that

financial capability is an important safety issue that should be litigated prior

to restart.

The Commission has considered the parties views and detennined that,

contrary to the position it took in its August 9 Order, the issue of the

licensee's financial qualifications should not be litigated in this proceed-

ing. The Commission does not believe that, in this particular case, litigation

of the issue would be productive. In fact the Commission is of the view

that the treatment of financial qualifications in the licensing process as

a general matter needs reexamination and is undertaking that examination at

this time.>

Although the Commission is taking the financial qualification issue out

of the hearing, the staff is directed to continue to monitor the licensee's

financial resources as long as is necessary and to report any health and

safety implications to the Commission. Z/

The Licensing Board has also indicated at various times that the pro-

ceeding might be expedited if staff gave the proceeding a higher priority

and devoted more resources to it. The Comnission has always considered

the restart hearing to be one of staff's highest priority items and directs

the Executive Director of Operations to ensure that sufficient resources

El Commissioner Bradford would not have removed financial qualifications as
an issue in this proceeding without first giving those parties sponsoring
contentions on this subject an opportunity to describe, in response to the
staff SER, what they expected to establish in the course of their presen-
tation or on cross-examination.
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are devoted to this matter so that staff documents, including SER supplements

and testimony, may be thorough and timely filed.

It is so ORDERED.*

,c;##"%%, For the Commission
|.,,

|,
- q,

, ,

l'. O f
~

.. . . . . 1

[. 'f U a#+ (_ Nk
, '/, / SAMUE. J. CHILK-

:/ ,, ,9 Secretary of thq Commission. . ; ;; , , . .

Dated at Washington, D.C.

this 23rd day of March , 1981.,

Section 201 of the Energy Reorganization Act 42 U.S.C. 5841, provides*

that action of the Commission shall be determined by a " majority vote
of the members present." Commissioner Bradf.1rd was not present at the
meeting at which this Order was approved. Had he been present he would
have voted to issue this Order. Accordingly, the formal vote of the
Commission is 3-0.
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I.A.1.1 (2.2.1.b) SHIFT TECHNICAL ADVISOR

Position

Each licensee shall provide an on-shift technical advisor to the shift super-
visor. The shift technical advisor (STA) may serve more than one unit at a
multiunit site if qualified to perform the advisor function for the various
units.

The STA shall have a bachelor's degree or equivalent in a scientific or engineer-
ing discipline and have received specific training in the response and analysis
of the plant for transients and accidents. The STA sha?1 also receive training
in plant design and layout, including the capabilities of instrumentation and
controls in the control room. The licensee shall assign normal duties to the
STAS that pertain to the engineering aspects of assuring safe operations of
the plant, including the review and evaluation of operating experience.

Clarification

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

The need for the STA position may be eliminated when the qualifications of the
shift supervisors and senior operators have been upgraded and the man-machine
interface in the control room has been acceptably upgraded. However, until
those long-term improvements are attained, the need for an STA program will
continue.

The staff has not yet established the detailed elements of the academic and
training requirements of the STA beyond the guidance given in its October 30,
1979 letter. Nor has the staff made a decision on the level of upgrading
required for licensed operating personnel and the man-machine interface in the
control room that would be acceptable for eliminating the need of an STA. Until
these requirements for eliminating the STA position have been established, the
staff continues to require that, in addition to the staffing requirements speci-
fled in its July 31, 1980 letter (as revised by item I.A.1.3 of NUREG-0737),
an STA be avail.1ble for duty on each operating shif t when a plent is being oper-
ated in Modes 1-4 for a PWR and Modes 1-3 for a BWR. At other times, an STA
is not required to be on duty.

Since the October 30, 1979 letter was issued, several efforts have been made
to establish, for the longer term, the minimum level of experience, education,
and training for STAS. These efforts include work on the revision to ANS-3.1,
work by the Institute of Nuclear Power Operations (INPO), and internal staff
efforts.

INPO recently made available a document entitled " Nuclear Power Plant Shift
Technical Advisor--Recommendations for Position Description, Qualifications,
Education and Training." A copy of Revision 0 of this document, dated April 30,
1980, is attached as Appendix C. Sections 5 and 6 of the INP0 document describe

B-1
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the education, training, and experience requirements for STAS. The NRC staff
finds that the descriptions as set forth in Sections 5 and 6 of Revision 0 to
the INPO document are an acceptable approach for the selection and training of
personnel to staff the STA positions. (Note: This should not be interpreted t

to mean that this is an NRC requirement at this time. The intent is to refer i

to the INP0 document as acceptable for interim guidance for a utility in planning

to have STAS in place in accordance with the qualification'y 1, 1981 requirement
its STA program over the long term (i.e., beyond the Januar L

requirements specified
in the staff's October 30, 1979 letter).)

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

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

,

No later than January 1, 1981, all licensees of operating reactors shall provide
this office with a description of their long-term STA program, including qualif-
ication, selection criteria, training plans, and plans, if any, for the eventual
phaseout of the STA program. (Note: The description shall include a comparison
of the licensee / applicant program with the above-mentioned INP0 document. This
request solicits industry tiews to assist NRC in establishing long-term improve-
ments in the STA program. Applicants for operating licenses shall provide the
same information in their application, or amendments thereto, on a schedule

,

consistent with the NRC licensing review schedule.)
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1.C.1 (2.1.9) GUIDANCE FOR THE EVALUATION AND DEVELOPMENT OF PROCEDURES FOR
TRANSIENTS AND ACCIDENTS

,P_o,s i ti on

In letters of September 13 and 27, October 10 and 30, and November 9, 1979,
the Office of Nuclear Reactor Regulation required licensees of operating plants,
applicants for operating licenses and licensees of plants under construction
to perform analyses of transients and accidents, prepare emergency procedure
guidelines, upgrade emergency procedures, including procedures for operating
with natural circulation conditions, and to conduct operator retraining (see
also item I.A.2.1 of NUREG-0737). Emergency procedures are required to be
consistent with the actions necessary to cope with the tr0nsients and accidents
analyzed. Analyses of transients and accidents were to be complet.ed in early
1980 arid implementation of procedures and retraining were to be completed 3
months after emergency procedure guidelines were established; however, some
difficulty in completing these requirements has been experienced. Clarification
of the scope of the task and appropriate schedule revisions are being developed.
In the course of review of these matters on Babcock and Wilcox (B&W)-designed
plants, the staff will follow up on the bulletin and orders matters relating to
analysis methods and results, as listed in NUREG-0660, Appendix C (see Table C.1|
items 3, 4, 16, 18, 24, 25, 26, 27; Table C.2, items 4, 12, 17, 18, 19, 20; and
Table C.3, items 6, 35, 37, 38, 39, 41, 47, 55, 57).

Changes to Previous Requirements and Guidance

A. Modification to Clarification

(1) Addresses owners' group and vendor submittals.

(2) References to task action plan items I.C.8 and I.C.9.

(3) Scope of procedures review is explained.

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

B. Modification to Implementation
.

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

Clarification

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

.
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Based on staff reviews to date, there appear to be some recurring deficiencies
in the guidelines being developed. Specifically, the staff has found a lack
of justification for the appproach used (i.e., symptom , event , or function-
oriented) in developing diagnostic guidance for the operator and in procedural
development. It has also been found that although the guidelines take implicit
credit for operation of many systems or components, they do not address the
availability of these systems under expected plant conditions nor do they address
corrective or alternative actions that should be performed to mitigate the event
should these systems or components fail.

The analyses conducted to date for guideline and procedure development contain
insufficient information to assess the extent to which multiple failures are

considered. NUREG-05/8 concluded that the single-failure criterion was not
considered appropriate for guideline development and called for the consideration
of multiple failures and operator errors. Therefore, the analyses that support
guideline and procedure development should consider the occurrences of multiple
and consequential failures. In general, the sequence of events for the transients
and accidents and inadequate core cooling analyzed should postulate multiple
failures such that, if the failures were unmitigated, conditions of inadequate
core cooling would result.

Examples of multiple failure events include:

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

(2) Failure of main and auxiliary feedwater;

(3) Failure of high pressure reactor coolant makeup system;

(4) An anticipated transient without scram (ATVS) event following a loss of
offsite power, stuck open relief valve or safety / relief valve, or loss of
main feedwater, and

(5) Operator errors of omission or commission.

The analyses should be carried out far enough into the event to assure that
all relevant thermal / hydraulic /neutronic phenomena are identified (e.g., upper
head voiding due to rapid cooldown, steam generator stratification). Failures
and operator errors during the long-term cooldown period should also be addressed.

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

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

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

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

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

Owners' group or vendor submittals may be referenced as approprhte to support
this reanalysis. If owners' group or vendor submittals have alreely been for-
warded to the staff for review, a brief description of the submitt.ls and
justification of their adequacy to support guideline development is all that
is required.

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

Following approval of analysis and guidelines and the pilot monitoring of emer-
gency procedures, the staff will advise all licensees of the adequacy of the
guidelines for application to their plants. Consideration will be given to
human factors engineering and system operational characteristics, such as
information transfer under stress, compatibility with operator training and
control-room design, the time required for component and system response, clarity
of procedural actions, and control-room personnel interactions. When this deter-
mination has been made by the staff, a long-term plan for emergency procedure
review, as described in task action plan item I.C.9, will be made available.
At that time, the reviews currently being conducted on NTOLs under item I.C.8
will be discontinued, and the review required for applicants for operating
licenses will be as described in the long-term plan. Depending on the information
submitted to support development of emergency procedures for each reactor type
or vendor,'this transition may take place at different times. For example, if
the GE guidelines are shown to be effective on the six plants chosen for pilot
monitoring, the long-term plan for BWRs may be complete in early 1981. Operating
plants and applicants will then have the option of implementing the long-term
plan in a manner consistent with their operating schedule, provided they meet
tt.e final date required for implementation. This may require a plant that was
reviewed for an operating license under item I.C.8 to revise its emergency
procedures again prior to the final implementation date for Item I.C.9. The
extent to which the long-term program will in':lude review and approval of plant-
specific procedures for operating plants has not been established. Our objective,
however, is to minimize the amount of plant-specific procedure review and approval
required. The staff believes this objective can be acceptably accomplished by
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concentrating the staff review and approval on generic guidelines. A key element
in meeting this objective is the use of staff-approved generic guidelines and I

'guideline revisions by licensees to develop procedures. For this approach to be
effective, it is imperative that, once the staff has issued approval of a guide-
line, subsequent revisions of the guideline should nct be implemented by licensees
until reviewed and approved by the staff. Any changes in plant-specific pro-
cedures based on unapproved guidelines could constitute an unreviewed safety
issue under 10 CFR 50.59. Deviations from this approach on a plant-specific
basis would be acceptable provided the basis is submitted by the licensee
for staff review and approval. In this case, deviations from generic guidelines
should not be implemented until staff approval is formally received in writing.
Interim implementation of analysis and procedures for small-break loss-of-coolant
accident and inadequate core cooling should remain on the schedule contained in
NUREG-0578, Recommendation 2.1.9.

Implementation

Reanalysis of transients and accidents and inadequate core ccoling and prepara- |
tion of guidelines for development of emergency procedures should be completed '

and submitted to the NRC for review by January 1, 1981. The NRC staff will
review the analyses and guidelines and determine their acceptability by July 1,
1981, and will issue guidance to licensees on preparing emergency procedures
from the guidelines. Following NRC approval of the guidelines, licensees and
applicants for operating licenses issued prior to January 1, 1982, should revise
and implement their emergency procedures at the first refueling outage after
January 1, 1982. Applicants for operating licenses issued after January 1,
1982 should implement the procedures prior to operation. This schedule senersedes
the implementation schedule included in NUREG-0578, Recommendation 2.1.9 for
item I.C.1(a)3, Reanalysis of Transients and Accidents. For those licensees
and/or owners group that will have difficulty in attaining the January 1,1981
due date for submittal for guidelines, a comprehensive program plan, proposed
schedule, and a detailed justification for all delays and problems shall be
submitted in lieu of the guidelines.
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II.B.I (Addt'l 4) REACTOR COOLANT SYSTEM VENTS

fosition

Each applicant and licensee shall install reactor coolant system (RCS) cnd
reactor vessel head high point vents remotely operated from the control room.
Although the purpose of the system is to vent noncondensible gases from the
RCS which may inhibit core cooling during natural circulation, the vents must
not lead to an unacceptable increase in the probability of a loss-of-coolant
accident (LOCA) or a challenge to containment integrity. Since these vents
form a part of the reactor coolant pressure boundary, the design of the events
shall conform to the requirements of Appendix A to 10 CFR Part 50, " General
Design Criteria." The vent system shall be designed with sufficient redundancy
that assures a low probability of inadvertent or irreversible actuation.

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

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

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

Changes to Previous Requirements and Guidance

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

(2) Establishes environmental qualification (Commission Order, May 23, 1990).

(3) Establishes provisions for testing.

(4) Delete requirements of September 27, 1979 letter from Vassallo to applicants,

stating that vents shall satisfy single-failure criteria of IEEE-279.
Vent systems are not required to have redundant paths. A degree of
redundancy should be provided by powering different vents from different
emergency buses.

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

"It was.the intent of the October 30, 1979 letter to delete the requirement to
meet the criteria of 10 CFR 50.44 and SRP 6.2.5 for beyond-design-basis events.
The analysis requirements of Position 2 in the September 13, 1979 letter are
therefore unnecessary.
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Clarification does not change NRC concept of requirement, but provides more
detail en scope. The dates have been revised to provide time for procurement
and inctallation.

Clarification

A. General

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

(2) Procedures addressing the use of the reactor coolant system vents should
define the conditions under which the vents should be used as well as the
conditions under which the vents should not be used. The procedures
should be directed toward achieving a substantial increase in the plant !

being able to maintain core cooling without loss of containment integrity
for events beyond the design basis. The use of vents for accidents

lwithin the normal design basis must not result in a violation of the
requirements of 10 CFR 50.44 or 10 CFR 50.46.

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

(4) Where practical, the reactor coolant system vents should be kept smaller
i

than the size corresponding to the definition of LOCA (10 CFR 50, Appendix A).
This will mini.nize the challenges to the emergency core cooling system
(ECCS) since the inadvertent opening of a vent smaller than the LOCA
definition would not require ECCS actuation, although it may result in
leakage beyond technical specification limits. on PWRs, the use of new
or existing lines whose smallest orifice is larger than the LOCA definition
will require a valve in series with a vent valve that can be closed from
the control room to terminate the LOCA that would result if an open vent
valve could not be reclosed.

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

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

(7) Since the reactor coolant system vent will be part of the reactor coolant
system pressure boundary, all requirements for the ieactor pressure
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boundary must be met, and, in addition, sufficient redundancy should be
incorporated into the design to minimize the probability of an inadvertent
actuation of the system. Administration procedures, may be a viable

i option to meet the single-failure criterion. For vents larger than the
LOCA definition, an analysis is required to demonstrate compliance with
10 CFR 50.46.

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

(9) Vent paths from the primary system to within containment should go to
those areas that provide good mixing with containment air.

(10) The reactor coolant vent system (i.e., vent valves, block valves, position
indication devices, cable terminations, and piping) shall be seismically
and environmental 1; qualified in accordance with IEEE 344-1975 as supple-
mented by Regulatory Guide 1.100, 1.92 and SEP 3.92, 3.43, and 3.10.
Environmental qualifications are in accordance with the May 23, 1980
Commission Order and Meinorandum (CLI-80-21).

(11) Previsions to test for operability of the reactor coolant vent system
shculd be a part of the design. Testirj should be performed in accordance
with subsection IWV of Section XI of the ASME Code for Category B valves.

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

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

(b) integration into emergency procedure;,

(c) integration into operator training, and

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

B. BWR Design Considerations

(1) Since the BWR owners' group has suggested that the present BWR designs
have an inherent capability to vent, a question relating to the capability
of existing systems arises. The ability of these systems to vent the RCS
of noncondensible gas generated during an accident must be demonstrated.
Because of differences among the head vent systems for BWRs, each licensee
or applicant should address the specific design features of this plant
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and compare them with the generic venting capability proposed by the BWR
owners' group. In addition, the ability of these systems to meet-te same
requirements as the PWR vent system must be documented.

(2) In addition to RCS venting, each BWR licensee should address the ability
to vent other systems, such as the isolation condenser which may be
required to maintain adequate core cooling. If the production of a large
amount of noncondensible gas would cause the loss of function of such a
system, remote venting of that system is required. The qualifications of
such a venting system should be the same as that required for PWR venting
systems.

C. PWR Vent Design Considerations

(1) Each PWR licensee should provide the capability to vent th reactor vessel
head. The reactor vessel head vent should be capable of venting noncondensible
gas from the reactor vessel hot legs (to the elevation of the top of the
outlet nozzle) and cold legs (through head jets and other leakage paths).

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

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

Implementation

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

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

(1) The information requested in items 1 and 2 under " Position";

(2) A discussion of the design with respect to conformance to'the d0 sign
criteria discussed under " Clarification," including deviations, if any,
with adequate justification for such deviations; and,

(3) Supporting information including logic diagrams, electrical schematics,
piping and instrumentation diagrams, test procedures, and technical
specifications.
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II.B.2 (2.1.6b) DESIGN REVIEW 0F PLANT SHIELDING AND ENVIRONMENTAL OF QUALIFICA-
TION OF EQUIPMENT FOR SPACES / SYSTEMS WHICH MAY BE USED IN POST-
ACCIDENT OPERATIONS

,

Position
,

With the assumption of a postaccident release of radioactivity equivalent to
that described in Regulatory Guide 1.3 and 1.4 (i.e., the equivalent of 50% of
the core radioiodine, 100% of the core noble gas inventory, and 1% of the core
solids are contained in the primary coolant), each licensee shall perform a
radiation and shielding-design review of the spaces around systems that may,
as a result of an accident, contain highly radioactive materials. The design
review sheuld identify the location of vital areas and equipment, such as the
control room, radwaste control stations, emergency power supplies, motor control
centers, and instrument areas, in which personnel occupancy may be unduly limited,

or safety equipment may be unduly degraded by the radiation fields during post-
accident operations of these systems.

Each licensee shall provide for adequate access to vital areas and protection
of safety equipment by design changes, increased permanent or temporary shielding,
or post-accident procedural controls. The design review shall determine which
types of corrective actions are needed for vital areas throughout the facility.

Changes to Previous Requirements and Guidance

This requirement was originally issued by letters to all operating nuclear power
plants, dated September 13 and October 30, 1979, and was incorporated in
NUREG-0660. Significant changes in requirements or guidance are:

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

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

(3) Specifies that certain systems be considered as potential sources and that
leakage from systems outside of containment need not be considered as
potential source.

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

(5) Specifies source terms to be used in conjunction with Commission Order
and Memorandum dated May 23, 1980 (CLI-80-21) on equipment qualification,
and specifies schedule in above order.

(6) Because of difficulty in obtaining equipment (e.g., remote-operated valves),
the implementation date is moved to January 1, 1982, or the first outage
of sufficient duration thereafter, but no later than July 1, 1982.
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Clarification

The purpose of this item is to ensure that licensees examine their plants to
determine what actions can be taken over the short-term to reduce radiation
levels and increase the capability of operators to control and mitigate the
consequences of an accident. These actions should be taken pending conclusions
resulting in the long-term degraded core rulemaking, which may result in a need
to consider additional sources.

Any area which will or may require occupancy to permit an operator to aid in
the mitigation of or recovery from an accident is designated as a vital area.
For the purpose of this evaluation, vital areas and equipment are not necessarily
the same vital areas or equipment defined in 10 CFR 73.2 for security purposes.
The security center is listed as an area to be considered as potentially vital,
since access to this area may be necessary to take action to give access to
other areas in the plant.

The control room, technical support center (TSC), sampling station and sample
analysis area must be included among thnse areas where access is considered
vital after an accident. (See Item III. A.1.2 for discussion of the TSC anti
emergency operations facility.) The evaluation to determine the necessary vital
areas should also include, but not be limited to, consideration of the post-LOCA
hydrogen control system, containment isolation reset control area, manual ECCS
alignment area (if any), motor control centers, instrument panels, emergency
power supplies, security center, and radwaste control panels. Dose rate deter-
minations need not be for these areas if they are determined not to be vital.

As a minimum, necessary modifications must be sufficient to provide for vital
system operation and for occupancy of the control room, TSC, sampling station,
and sample analysis area.

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

(1) Source Term

The minimum radioactive source term should be equivalent to the source terms
recommended in Regulatory Guides 1.3, 1.4, 1.7 and Standard Review Plan 15.6.5
with appropriate decay times based on plant design (i.e., you may assume the
radioactive decay that occurs before fission products can be transported to
various systems).;

| (a) Liquid-Containing Systems: 100% of the core equilibrium noble gas
; inventory, 50% of the core equilibrium halogen inventory, and 1% of-
|

all others are assumed to be mixed in the reactor coolant and liquids
; recirculated by residual heat removal (RHR), high pressure coolant
! injection (HPCI), and low pressure coolant injection (LPCI), or the
| equivalent of these systems. In determining the source term for

recirculated, depressurized cooling water, you may assume that the
water contains no noble gases.
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(b) Gas-Containing Systems: 100% of the core equilibrium noble gas
inventory and 25% of the core equilibrium halogen activity are assumed
to be mixed in the containment atmosphere. For vapor containing lines
connected to the primary system (e.g., BWR steam lines), the concentra-
tion of radioactivity shall be determined assuming the activity is
contained in the vapor space in the primary coolant system.

(2) Systems Containing the Source

Systems assumed in your analysis to contain high levels of radioactivity in a
postaccident situation should include, but not be limited to, containment, residual
heat removal system, safety injection systems, chemical and volume control system
(CVCS), containment spray recirculation systems, sample lines, gaseous radwaste
systems, and standby gas treatment systems (or equivalent of these systems).
If any of these systems or others that could contain high levels of radioactivity
were excluded, you should explain why such systems were excluded. Radiation
from leakage of systems located outside of containment need not be considered
for this analysis. Leakage measurement and reduction is treated under Item III.D.1.1
of NUREG-0737, " Integrity of Systems Outside Containment Likely to Contain Radio-
active Material for PWRs and BWRs." Liquid waste systems need not be included-
in this analysis. Modifications to liquid waste systems will be considered
after completion of Item III.D.1.4 of NUREG-0737, "Radwaste System Design Features
to Aid in Accident Recovery and Decontamination."

(3) Dose Rate Criteria

The design dose rate for personnel in a vital area shculd be such that the guide-
lines of GDC 19 will not be exceeded during the course of the accident. GDC 19
requires that adequate radiation protection be provided such that the dose to
personnel should not be in excess of 5 rem whole body,.or its equivalent to
any part of the body for the duration of the accident. When determining the
dose to an operatcr, care must be taken to determine the necessary occupancy
times in a specific area. For example, areas requiring continuous occupancy
will require much lower dose rates than areas where minimal occupancy is required.
Therefore, allowable dose rates will be based upon expected occupancy, as well
as the radioactive source terms and shielding. However, in order to provide a
general design objective, we are providing the following dose rate criteria
with alternatives to be documented on a case-by-case bases. The recommended
dose rates are average rates in the area. Local hot spots may exceed the dose
rate guidelines. These doses are design objectives and are not to be used to
limit access in the event of an accident.

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

(b) Areas Requiring Infrequent Access: GDC 19. These areas may require
access on an irregular basis, not continuous occupancy. Shielding
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should be provided to allow access at a frequency and duration
estimated by the licensee. The plant radiochemical / chemical analysis ;

laboratory, radwaste panel, motor control center, instrumentation
locations, and reactor coolant and containment gas sample stations
are examples of sites where occupancy may be needed often, but not
continuously.

(4) Radiation Qualification of Safety-Related Equipment

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

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

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

0% particulate as a source term.

|
The following table summarizes these considerations:

|
|

|
LOCA Source Term Non-LOCA

(Noble Gas / Iodine / High-Energy Line Break Source Term
containment Particulate) (Noble Gas / Iodine / Particulate)

% %
Outside (100/50/1) (10/10/0)

in RCS in RCS

Inside Larger of (10/10/0);

(100/50/1) in RCS
in containment

9.C

(100/50/1)
l in RCS

|

!
| '

1
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II.B.3 (2.1.8a) POST-ACCIDENT SAMPLING CAPABILITY

Position

A design and operational review of the reactor coolant and containment atmos-
phere sampling line systems shall be performed to determine the capability of
personnel to promptly obtain (less than 1 hour) a sample under accident condi-
tions without incurring a radiation exposure to any individual in excess of 3
and 18-3/4 rem to the whole body or extremities, respectively. Accident condi-
tions should assume a Regulatory Guide 1.3 or 1.4 release of fission products.
If the review indicates that personnel could not promptly and safely obtain
the samples, additional design features or shielding should be provided to meet

,

the criteria.

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

In addit an to the radiological analyses, certain chemical analyses are necessary
for monitoring reactor conditions. Procedures shall be provided to perform
boron and chloride chemical analyses assuming a highly radioactive initial sample
(Regulatory Guide 1.3 or 1.4 source term). Both analyses shall be capable of
being completed promptly (i.e., the boron sample analysis within an hour the
chloride sample analysis within a shift).

Changes to Previous Requirements and Guidance

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

(1) Allows combined time of 3 hours or less for sampling and analysis.

(2) Specifies that licensee may use online sampling and analysis to meet the
3-hour time requirement but must provide capability to remove grab samples
of reactor coolant and containment atmosphere for separate analysis.

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

(4) Provides design guidance for sampling and analytical capability.
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Clarification

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

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

(2) The licensee shall establish an onsite radiological and chemical analysis
capability to provide, within the~3-hour time frame established above,
quantification of the following:

(a) Certain radionuclides in the reactor. coolant and containment atmos-
phere that may be indicators of the degree of core damage (e.g., noble
gases; iodines and cesiums, and nonvolatile isotopes);

(b) hydrogen level in the containment atmosphere;

(c) dissolved gases (e.g., H ), chloride (time allotted for analysis subject2
to discussion below), and boron concentration of liquids.

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

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

(4) Pressurized reactor coolant samples are not required if the licensee can
quantify the amount of dissolved gases with unpressurized reactor coolant
samples. The measurement of either total dissolved gases or H2 gas in
reactor coolant samples is considered adequate. Measuring the 02 concen-
tration is recommended, but is not mandatory.

(5) The time for a chloride analysis to be performed is dependent upor two
; factors: (a) if the plant's coolant water is seawater or brackish water

and (b) if there is only a single barrier between primary containment'

systems and the cooling water. Under both of the above conditions the
licensee shall provide for a chloride analysis within 24 hours of the

j sample being taken. For r,1 other cases, the licensee shall provide for
the analysis to be completed within 4 days. The chloride analysis does
not have to be done onsite.

l

(6) The design basis for plant equipment for reactor coolant and containment
atmosphere sampling and analysis must assume that it is possible to obtain
and analyze a sample without radiation exposures to any individual exceeding
the criteria of GDC 19 (Appendix A, 10 CFR Part 50) (i.e., 5 rem whole

,

body, 75 rem extremities). (Note that the design and operational review!

I
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criterion was changed from the operational limits of 10 CFR Part 20
(NUREG-0578) to the GDC 19 criterion (October 30, 1979 letter from
H. R. Denton to all licensees).)

(7) The analysis of primary coolant samples for boron is required for PWRs.
(Note that Revision 2 of Regulatory Guide 1.97, when issued, will likely
specify the need for primary coolant boron analysis capability at BWR
plants.)

(8) If inline monitoring is used for any sampling and analytical capability
specified herein, the licensee shall provide backup sampling through grab
samples, and shall demonstrate the capability of analyzing the samples.
Established planning for analysis at offsite facilities is acceptable.
Equipment provided for backup sampling shall be capable of providing at-
least one sample per day for 7 days following onset of the accident and
at least one sample per week until the accident condition no longer exists.

(9) The licensee's radiological and chemical sample analysis capability shall
include provisions to:

(a) Identify and quantify the isotopes of the nuclide categories discussed
above to levels corresponding to the source terms given in Regulatory
Guide 1.3 or 1.4 and 1.7. Where necessary and practicable, the ability
to dilute samples to provide capability for measurement and reduction
of personnnel exposure should be provided. Sensitivity of onsite
liquid sample analysis capability-should be such as to permit measve-
ment of nuclide concentration in the range from approximately 1 pCi/g
to 10 Ci/g.

(b) Restrict background level of radiation in the radiological and chemical
analysis facility from sources such that the sample analysis will
provide results with an acceptably small error (approximately a factor
of 2). Th:s can be accomplished through the use of sufficient shielding
around samples and outside sources, and by the use of ventilation
system design which will control the presence of airborne radioactivity.

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

(11) In the design of the postaccident sampling and analysis capability, con-
sideration should be given to the following items:

(a) Provisions for purging sample lines, for reducing plateout in sample
lines, for minimizing sample loss or distortion, for preventing blockage
of sample lines by loose material in the RCS or containment, for appro-
priate disposal of the samples, and for flow restrictions to limit
reactor coolant loss from a rupture of-the sample line. The post-
accident reactor coolant and containment atmosphere samples should
be representative of the reactor coolant in the core area and the
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* containment atmosphere following a transient or accident. The sample
lines should be as short as possible to minimize the volume of fluid
to be taken from containment. The residues of sample collection should,

~

be returned to containment or to a closed system.

(b) The ventilation exhaust from the sampling station should be filtered
with charcoal adsorbers and high-efficiency particulate air (HEPA)
filters.
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II.D.1 (2.1.2) PERFORMANCE TESTING OF BOILING-WATER REACTOR AND PRESSURIZED-
WATER REACTOR RELIEF AND SAFETY VALVES

Position

Pressurized-water reactor and boiling-water reactor licensees ard applicants
shall conduct testing -to qualify the reactor coolant system relief and safety
valves under expected operating conditions for design-basis transients and
accidents.

Changes to Previous Requirements and Guidance

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

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

C. ATWS Testing--Testing of anticipated transients without scram (ATWS) for
later phases of the valve qualification program was noted in item II.D.1
of NUREG-0660. The clarification below provides updated information on
PWR ATWS temperature and pressure conditions and clarifies that ATWS testing
need not be accomplished by July 1981.

Clarification
,

Licensees and applicants shall determine the expected valve operating conditions
through the use of analyses of accidents and anticipated operational occurrences
referenced in Regulatory Guide 1.70, Revision 2. The single failures applied
to these analyses shall be chosen so that the dynamic forces on the' safety and
relief valves are maximized. Test pressures shall be the highest 'redicted by
conventional safety analysis procedures. Reactor coolant system relief and
safety valve qualification shall include qualification of associated control
circuitry, piping, and supports, as well as the valves themselves.

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

~

(1) Evidence supported by test of safety and relief valve functionability for
expected operating and accident (non-ATWS) conditions must be provided to'
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NRC. The testing should demonstrate that the valves will open and reclose
under the expected flow conditions.

(2) Since it is not planned to test all valves on all plants, each licensee
must submit to NRC a correlation or other evidence to substantiate that
the valves tested in the EPRI (Electric Power Research Institute) or other
generic test program demonstrate the functionability of as-installed primary
relief and safety valve 3. This correlation must show that the test condi-
tions used are equivalent to expected operating and accident conditions
as prescribed in the final safety analysis report (FSAR). The effect of
as-built relief and safety valve discnarge piping on valve operability
must also be accounted for, if it is different from the generic test loop
piping.

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

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

C. ATWS Testing--Although ATWS testing need not be completed by July 1, 1981,
the test facility should be designed to accommodate ATWS conditions of

,

approximately 3200 to 3500 (Service Level C pressure limit) psi and 700 F'

: with sufficient capacity to enable testing of relief and safety valves of
| the size and type used on operating pressurized-water reactors.
,

,

|

|
|

|
.

|
|
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II.E.1.2 Part 1 (2.1.7a) AUXILIARY FEEDWATER SYSTEM AUTOMATIC INITIATION

Position

Consistent with satisfying the requirements of General Design Criterion 20 of
Appendix A to 10 CFR Part 50 with respect to the timely initiation of the
auxiliary feedwater system (AFWS), the following requirements shall be imple-
mented in the short term.

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

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

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

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

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

(6) The ac motor-drivem pumps and valves in the AFWS shall be included in the
automatic actuation (simultaneous and/or sequential) of the loads onto
the emergency buses.

(7) The automatic initiating signals and circuits shall be designed so that
their failure will not result in the loss of manual capability to initiate
the AFWS from the control room.

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

Changes to Previous Requirements and Guidance

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

Clarification

The intent of this recommendation is to assure a reliable automatic initiation
system. This objective can be met by providing a system which meets all the
requirements of IEEE Standard 279-1971.

The staff has determined that the following salient paragraphs of IEEE 279-1971
should be addressed as a minimum:
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IEEE 279-1971, Paragraph

4.1* General Functional Requirements
4.2* Single Failure
4.3, & 4.4 Qualification
4.6 Channel Independence
4.7 Control and Protection System Interaction
4.9* & 4.10 Capability for Testing
4.11 Channel Bypass
4.12 Operating Bypass
4.13 Indication of Bypass
4.17* Manual Initiation

Implementation

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

All applicants for operating license should submit documentation 4 months prior
to the expected issuance of the staff safety evaluation report for an operating
license or 4 months prior to the listed implementation date, whichever is later.

^These requirements were part of the short-term, control grade requirements.
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II.E.1.2 Part 2 (2.1.7b) AUXILIARY FEEDWATER SYSTEM FLOWRATE INDICATION

Position

Consistent with satisfying the requirements set forth in General Design
Criterion 13 to provide the capability in the control room to ascertain the
actual performance of the AFWS when it is called to perform its intended function,
the following requirements shall be implemented.

1. Safety grade indication of auxiliary feedwater flow to each steam generator
shall be provided in the control room.

2. The auxiliary feedwater flow instrument channels shall be powered from the
emergency buses consistent with satisfying the emergency power diversity
requirements of the auxiliary feedwater system set forth in Auxiliary Systems
Branch Technical Position 10-1 of the Standard Review Plan, Section 10.4.9.

Changes to Previous Requirements and Guidance

The requirements for Westinghouse (W) and Combustion Engineering (C-E) plants
have been relaxed to require only a single-channel flow indication, instead of
redundant channels. This single channel need not be seismically qualified nor
need it be powered from a Class 1E power source.

The auxiliary feedwater flow indication requirements have been relaxed for PWRs
with U-tube steam generators because flow indication is of secondary importance
in assuring steam generator cooling capability for steam generators of this design.

Clarification

The intent of this recommendation is to assure a reliable indication of AFWS
performance. This objective can be met by providing rn overall indication system
that meets the following appropriate design principles:

(1) For Babcock and Wilcox Plt.nts

(a) To satisfy these requirement ;, B&W plants must provide as a minimum
two auxiliary feedwater flowrate indicators for each steam generator.

(b) The flow indication system should conform to the following salient
paragraphs of IEEE 279-1971:

IEEE 279-1971, PARAGRAPH

4.1* General Functional Requirements
4.2* Single Failure
4.3 & 4.4 Qualification
4.6 Channel Independence
4.7 Control and Protection System Interaction
4.9* & 4.10* Capability for Testing

"These requirements were part of the short-term, control grade requirements.
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(2) For Westinghouse and Combustion Engineering Plants

(a) To satisfy these requirements,-W and C-E plants must provide as.a ,

minimum one auxiliary feedwater flowrate indicator and one wide-range
steam generator level indicator for each steam generator or two flow-
rate indicators.

(b) The flow indication system should be:

(i) environmentally qualified
(ii) powered from highly reliable, battery-backed nen-Class IE powee

source
(iii) periodically testable
(iv) part of plant goality assurance program
(v) capable of display on d wand

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

(a) the use of this information by an operator during both normal and 7bnormal
plant conditions,

(b) integration into emergency procedures,

(c) integration into operator training, and

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

Implementation

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

!
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II.E.4.1 (2.1.5a) DEDICATED HYDROGEN PENETRATIONS

Position

Plants using external recombiners or purge systems for postaccident combustible
gas control of the containment atmosphere should provide containment penetration
systems for external recombiner or purge systems that are dedicated to that
service only, that meet the redundancy and single-failure requirements of General
Design Criteria 54 and 56 of Appendix A to 10 CFR 50, and that are sized to
satisfy the flow requirements of the recombiner or purge system.

The procedures for the use of combustible gas control systems following an acci-
dent that results in a degraded core and release of radioactivity to the contain-
ment must be reviewed and revised, if necessary.

Changes to Previous Requirements and Guidance

Changes in the implementation date have been made because of equipment procure-
ment problems and to minimize the number of plant shutdowns necessary to install
equipment related to the TMI Action Plan.

Clarification

(1) An acceptable alternative to the dedicated penetration is a combined design
that is single-failure proof for containment isolation purposes and single-
failure proof for operation of the recombiner or purge system.

(2) The dedicated penetration or the combined single-failure proof alternative
shall be sized such that the flow requirements for the use of the recombiner
or purge system are satisfied. The design shall be based on 10 CFR 50.44
requirements.

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

(4) Licensees that rely on purge systems as the primary means for controlling
combustible gases following a loss-of-coolant accident should be aware of
the positions taken in SECY-80-399, " Proposed Interim Amendments to 10 CFR
Part 50 Related to Hydrogen Control and Certain Degraded Core Considerations."
This proposed rule, published in the Federal Register on October 2, 1980,
would require plants that do not now have recc.nbiners to have the capacity
to install external recombiners by January 1, 1982. (Installed internal
recombiners are an acceptable alternative to the abcVe.)

(5) Containment atmosphere dilution (CAD) systems are considered to be purge
systems for the purpose of implementing the requirements of this TMI Task
Action item.
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Implementation

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

Operating license applicants must have design changes completed by July 1,1981
or prior to issuance of an operating license, whichever is later.-

:

,

f

,
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II.F.1 Attachment 1 (2.1.8b) NOBLE GAS EFFLUENT MONITOR

Position

Noble gas effluent monitors shall be installed with an extended range designed
to function during accident conditions as well as during normal operating condi-
tions. Multiple monitors are considered necessary to cover the ranges of interest.

(1) Noble gas effluent monitors with an upper range capacity of 105 pCi/cc
(Xe-133) are considered to be practical and should be installed in all
operating W ants.

(2) Noble gas effluent monitoring shall be provided for the total range of
concentration extending from normal condition (as low as reasonably achiev-
able (ALARA) concentrations to a maximum of 105 pCi/cc (Xe-133). Multiple
monitors are considered to be necessary to cover the ranges of interest.
The range capacity of individual monitors should overlap by a factor of
ten.

Changes to Previous Requirements and Guidance

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

(1) Deletion of specific range overlap requirement.

(2) Specifies that offline monitoring is not required for safety valve and
dump valve discharge li.rs.

(3) Implementation date changed from January 1, 1981 to January 1, 1982.

(4) Specifies that inline sensors are acceptable for concentrations between
102 pCi/cc to 105 pCi/cc of noble gases.

Clarification

(1) Licensees shall provide continuous monitoring of high-level, postaccident
releases of radioactive noble gases from the plant. Gaseous effluent
monitors shall meet the requirements specified in the enclosed Table II.F.1-1.
Typical plant effluent pathways to be monitored are also given in the table.

(2) The monitors shall be capable of functioning both during and following an
accident. System designs shall accommodate a design-basis release and
then be capable of following decreasing concentrations of noble gases.

(3) Offline monitors are not required for the PWR secondary side main steam
safety valve and dump valve discharge linas. For this application, exter-
nally mounted monitors viewing the main steam line upstream of the valves
are acceptable with procedures to correct for the low energy gammas the
external monitors would riot detect. Isotopic identification is not required.

i
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(4) Instrumentation ranges shall overlap to cover the entire range of effluents
from normal (ALARA) through accident conditions.

The design description shall include the following information.

(a) System description, including:

(i) instrumentation to be used, including range or sensitivity, energy
dependence or response, calibration frequency and technique,
and vendor's model number, if applicable;

(ii) monitoring locations (or points of samplir.g), including descrip-
tion of methods used to assure representative measurements and
background correction;'

(iii) location of instrument readout (s) and method of recording, includ-
ing description of the method or procedure for transmitting or_
disseminating the information or data;

(iv) assurance of the capability to obtain readings at least every
15 minutes during and following an accident and,

(v) the source of power to be used.

(b) Description of procedures or calculational methods to be used for
converting instrument readings to release rates per unit time, based
on exhaust air flow and considering radionuclide spectrum distribu-
tion as a function of time after shutdown.

,

Implementation

Implementation must be completed by January 1, 1982.

B-28

u - . _ _ _ _ - - - .



TABLE II.F.1-1

HIGH-RANGE NOBLE GAS EFFLUENT MONITORS

REQUIREMENT - Capability to detect and measure concentrations of noble
gas fission products in plant gaseous effluents during and
following an accident. All potential accident release
paths shall be monitored.

PURPOSE - To provide the plant operator and emergency planning
agencies with information on plant releases of noble
gases during and following an accident.

DESIGN BASIS MAXIMUM RANGE

Design range values may be expressed in Xe-133 equivalent values for monitors
employing gamma radiation detectors or in microcuries per cubic centimeter of
air at standard temperature and pressure (STP) for monitors employing beta
radiation detector (Note: 1R/hr @l ft = 6.7 Ci Xe-133 equivalent for point
source). Calibrations with a higher energy source are acceptable. The decay
of radionuclide noble gases after an accident (i.e. , the distrit;ution of noble
gases changes) should be taken into account.

105 pCi/cc -Undiluted containment exhaust gases (e.g., PWR
reactor building purge, PWR drywell purge through
the standby gas treatment system).

-Undiluted PWR condenser air removal system exhaust.

104 pCi/cc -Diluted containment exhaust gases (e.g., > 10:1 dilution,
as with auxiliary building exhaust air).

-BWR reactor building (secondary containment) exhaust air.

-PWR secondary containment exhaust air.

103 pCi/cc -Buildings with systems containing primary coolant
or primary coolant offgases (e.g. , PWR auxiliary
buildings, BWR turbine buildings).

-PWR steam safety valve discharge, atmospheric steam dump
valve discharge.

102 pCi/cc -Other release points (e.g., radwaste buildings,
fuel handling / storage buildings).
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TABLE II.F.1-1
.

(CONTINUED)

Not required; monitoring the final release point ofREUUNDANCY -

several discharge inputs is acceptable.

(None) Sampling design criteria per ANSI N13.1.SPECIFICATIONS -

Vital instrument bus or dependable backup power supplyPOWER SUPPLY -

to normal ac.

CALIBRATION - Calibrate monitors using gamma detectors to Xe-133
equivalent (1 R/hr @ 1 ft = 6.7 Ci Xe-133 equivalent
for point source), Calibrate monitors using beta
detectors to Sr-90 or similar long-lived beta
isotope of at least 0.2 MeV.

DISPLAY - Continuous and recording as equivalent Xe-133 concentia-
tions or pCi/cc of actual noble gases.

QUALIFICATION The instruments shall provide sufficiently accurate-

responses to perform the intended function in the
environment to which they will be exposed during
accidents.

DESIGN - Offline monitoring is acceptable for all ranges of
CONSIDERATIONS noble gas concentrations.

2Inline (induct) sensors are acceptable for 10 pCi/cc
to 105 pCi/cc noble gases. For less than 102 pCi/cc,
offline monitoring is recommended.

Upstream filtration (prefiltering to remove radioactive
iodines and particulates) is not required; however,
design should consider all alternatives with respect
to capability to monitor effluents following an
accident.

For external mounted monitors (e.g., PWR main steam line),<

the thickness of the pipe should be taken into account in
accounting for low-energy gamma radiation.
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II.F.1 Attachment 2 (2.1.8b) SAMPLING AND ANALYSIS OF PLANT EFFLUENTS

Position

Because iodine gaseous effluent monitors for the accident condition are not
considered to be practical at this time, capability for effluent monitoring of
radioiodines for the accident condition shall be provided with sampling con-
ducted by adsorption on charcoal or other media, followed by onsite laboratory
analysis.

Changes to Previous Requirements and Guidance

This requirement was originally issued by letters to all operating power plants
dated September 13. 1979 and October 30, 1979. This requirement was inadvertently
omitted from NUREG-0660. Significant changes in requirements or guidance are:

(1) Changes implementation date to January 1, 1982.

(2) Specifies a shielding basis design envelope for design of samplers and
sample transport devices.

(3) Specifies provisions for isokinetic sampling.

(4) Specifies representative sampling per criteria or AWSI N131-1969.

(5) Allows use of gamma radiation measurement and shielding / distance factors
in lieu of analysis of highly radioactive samples.

Clarification

(1) Licensees shall provide continuous sampling of plant gaseous effluent for
postaccident releases of radioactive iodines and particulates to meet the
requirements of the enclosed Table II.F.1-2. Licensees shall also provide
onsite laboratory capabilities to analyze oc measure these samples. This
requirement should not be construed to prohibit design and development of
radioiodine and particulate monitors to provide online sampling and analysis
for the accident condition. If gross gamma radiation measurement techniques
are used, then provisions shall be made to minimize noble gas interference.

(2) The shielding design basis is given in Table II.F.1-2. The sampling system
design shall be such that plant personnel could remove samples, replace
sampling media and transport the samples to the onsite analysis facility
with radiation exposures that are nct in excess of the criteria of GDC 19
of 5-rem whole-body exposure and 75 rem to the extremities during the dura-
tion of the accident.

(3) The design of the system for the sampling of particulates and iodines shocid
provide for sample nozzle entry velocities which are approximately isokinetic
(same velocity) with expected induct or instack air velocities. For accident
conditions, sampling may be complicated by a reduction in stack or vent effluent
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velocities to below design levels, making it necessary to substantially
reduce sampler intake flow rates to achieve the isokinetic condition.
Reductions in air flow may well be beyond the capability of available sampler
flow controllers to maintain isokinetic conditions; therefore, the staff
will accept flow control devices which have the capability of maintaining
isokinetic conditions with variations in stack or duct design flow velocity
of i 20%. Further departure from the isokinetic condition need not be
considered in design. Corrections for non-isokinetic sacoling conditions,
as provided in Appendix C of ANSI 13.1-1969 may be consicared on an ad
hoc basis.

(4) Effitent streams which may contain air with entrained water, e.g. air ejector
dischirge shall have provisions-to ensure that the adsorber is not degraded
while providing a respresentative sample, e.g. , heaters.

Implementation

This requirement will be implemented by January 1, 1982.

4
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TABLE II.F.1-2

SAMPLING AND ANALYSIS OR MEASUREMENT OF HIGH-RANGE RADIOI0 DINE AND
PARTICULATE EFFLUENTS IN GASE0US EFFLUENT STREAMS

EQUIPMENT
- Capability to collect and analyze or measure representative

samples of radioactive iodines and particulates in plant
. gaseous effluents during and following an accident. The

capability to sample and analyze for radiciodine and
particulate effluents is not required for PWR secondary
main steam safety valve and dump valve discharge lines.

PURPOSE - To determine quantitative release of radioiodines and
particulates for dose calculation and assessment.

DESIGN BASIS - 102 pCi/cc of gaseous radiodiodine and particulates,
SHIELDING deposited on sampling media; 30 minutes sampling time,
ENVELOPE average gamma energy (E) of 0.5 MeV.

SAMPLING MEDIA

- Iodine > 90% effective adsorption for all forms of gaseous iodine.

Particulates > 90% effective retention for 0.3 micro (p) diameter particles.-

SAMPLING CONSIDERATIONS

- Representative sampling per AN'SI N13.1-1969.

- Entrained moisture in affluent stream should not degrade adsorber.

- Continuous collection required whenever exhaust flow occurs.

- Provisions for limiting occupational dose to personnel incorporated in
sampling systems, in sample handling and transport, and in analysis of
samples.

ANALYSIS

- Design of analytical facilities and preparation of analytical procedures
shall consider the design basis sample.

- Highly radioactive samples may not be compatible with generally accepted
analytical procedures; in such cases, measurement of emissive gar,aa
radiations and the use of shielding and distance factors should be
considered in design.
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II.F.1 Attachment 3 (2.1.8b) CONTAINMENT HIGH-RANGE RADIATION MONITOR

Position

In containment radiation-level monitors with a maximum range 10s rad /hr shall
be installed. A minimum of two such monitors that are physically separated
shall be provided. Monitors shall be devd oped and qualified to function in
an accident environment.

Changes to Previous Requirements and Guidance

This requirement was originally issued by letters to all operating power plants
dated September 13 and October 30, 1979 and was incorporated into NUREG-0660.
Significant changes in requirements or guidance are:

(1) Specifies a lower range so that the monitor can follow the radiation
increase from lower levels of radiation for personnel safety up to the
maximum expected in major accidents;

(2) Specifies that monitors be located in containment to view a large segmer,t
of the containment atmosphere which will more accurately reflect and monitor'

accident conditions;

(3) Requires monitors in both primary containment (drywell) and secondary
containment for BWR Mark III, because under certain accident conditions
the drywell and secondary containment are interconnected through the suppres-
sion pool resulting in high radiation in both containments following an
accident;

(4) Specifies accuracy and energy response in order to ensure accurate measure-
ments independent of the energy spectrum of an accident (this specification
was referenced in the letter of October 30, 1979 in referencing Regulatory
Guide 1.97, Rev. 2);

(5) Specifies design and qualification criteria to ensure that the monitor
will function in an accident environment;

(6) Specifies that electronic calibration is acceptable for higher dose rate
ranges because such methods are sufficient to provide acceptable accuracy;

(7) Deletes the requirements for NRR (Office of Nuclear Reactor Regulation)
preimplementation review if the monitors meet the listed specifications
because the monitor specifications ensure that adequate monitors will be
installed;

(8) Moves the implementation date to January 1, 1982 because of the potential
unavailability of appropriate equipment and because the qualification of
monitors is incomplete;

(9) Requires documentation by July 1, 1981, of alternative proposals for moni-
tors that do not meet the requirements of Table II.F.1-3.
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Clarification

(1) Provide two radiation monitor systems in containment which are documented
to meet the requirements of Table II.F.1-3.

(2) The specification of 10s rad /hr in the above position was based on a
calculation of postaccident containment radiation levels that included
both particulate (beta) and photon (gamma) radiation. A radiation netector
that responds to both beta and gamma radiation cannot be qualified to post-
LOCA (loss-of-coolant accident) containment environments but gamma-sensitive
instruments can be so qualified. In order to follow the course of an acci-
dent, a containment monitor that measures only gamma radiation is adequate.
The requirement was revised in the October 30, 1979 letter to provide for
a photon-only measurement with an upper range of 107 R/hr.

(3) The monitors shall be located in containment (s) in a manner as to provide
a reasonable assessment of area radiation conditions inside containment.
The monitors shall be widely separated so as to provide independent measure-
ments and shall " view" a large fraction of the containment volume. Monitors
should not be placed in areas which are protected by massive shielding
and should be reasonably accessible for replacement, maintenance, or cali-
bration. Placement high in a reactor building dome is not recommended
because of potential maintenance difficulties.

(4) For BWR Mark III containments, two such monitoring systems should be inside
both the primary containment (drywell) and the secondary containment.

(5) The monitors are required to respond to gamma photons with energies as
low as 60 kev and to provide an essentially flat response for gamma energies
between 100 kev and 3 MeV, as specified in Table II.F.1-3. Monitors that
use thick shielding to increase the upper range will under-estimate post-
accident radiation level in containment by several orders of magnitude
because of'their insensitivity to low energy gammas and are not acceptable.

Implementation Date

Implementation for operating reactors must be completed by January 1,1982.
License applicants will submit the required documentation in accordance with
the appropriate review schedule, but in no case less than 4 months prior to
the issuance of the staff evaluation report for an operating license.

,

4
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TABLE II.F.1-3

CONTAINMENT HIGH-RANGE RADIATION MONITOR

REQUIREMENT The capability to detect and measure the radiation level-

within the reactor containment during and following an
accident.

RANGE - 1 rad /hr to 108 rads /hr (beta and gamma) or alternatively
1 R/hr to 107 R/hr (gamma only).

60 kev to 3 MeV photons, with linear energy responseRESPONSE -

120%) for photons of 0.1 MeV to 3 MeV. Instruments
must be accurate enough to provide usable information.

A minimum of two physically separated monitors (i.e.,REDUNDANT -

monitoring widely separated spaces within containment).

DESIGN AND - Category 1instrumentsasdescribedin-Appendixdto
QUALIFICATION NUREG-0737 except as listed below.

SPECIAL - In situ calibration by electronic signal substitution
CALIBRATION is acceptable for all range decades above 10 R/hr. In

situ calibration for at least one decade below 10 R/hr shall
be by means of calibrated radiation source. The original

| laboratory calibration is not an acceptable position
! due to the possible differences after in situ installation.

For high-range calibration, no adequate sources exist,
so an alternate was provided.

SPECIAL - Calibrate and type-test representative specimens of
ENVIRONMENTAL detectors at sufficient points to demonstrate linearity

8 R/hr. Prior to initial use,QUALIFICATIONS through all scales up to 10
certify calibration of each detector for at least one
point per decade of range be+9 en 1 R/hr and 103 R/hr.

!

i
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II.F.1 Attachment 4 (Addt'l 1) CONTAINMENT PRESSURE MONITOR

POSITION

A continuous indication of containment pressure shall be provided in the control
room of each operating reactor. Measurement and indication capability shall
include three times the design pressure of the containment for concrete, four
times the design pressure for steel, and -5 psig for all containments.

Changes to Previous Requirements and Guidance

Regulatory Guide 1.97, Rev. 2 has been referenced since the October 30, 1979
letter as the guide for the design and qualification criteria for the containment
pressure monitor. However there have been many changes made to this proposed
revision and it has not yet been made final. Therefore, the appropriate sections
of the latest version of Regulatory Guide 1.97 has been added to this letter,
Appendix A, and this is to be considered a new requirement.

The implementation date has been changed because of the new requirements and
because of equipment procurement problems. The new implementation schedule is
intended to allow licensees enough time to complete design modifications with
a minimum number of plant shutdowns.

Clarification

(1) Design and qualification criteria are outlined in Appendix A.

(2) Measurement and indication capability shall extend to 5 psia for sub-
atmospheric containments.

(3) Two or more instruments may be used to meet requirements. However, instruments
that need to be switched from one scale to another scale to meet the range
requirements are not acceptable. -

r

(4) Continuous display and recording of the containment pressure over the
specified range in the control room is required.

(5) The accuracy and response time specifications of the pressure monitor shall
be provided and justified to be adequate for their intended function.

Implementation

For operating reactors, design modifications should be completed by January 1,
1982.

Operating license applicants with an operating licensed dated before January 1,
1982 must have design changes comp 19ted by January 1,1982; those applicantt
with license dated after January 1,1982 must have all design modifications
completed before they can receive their operating license.

,
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II,F.1 Attachment 5 (Addt'l 2) CONTAINMENT WATER LEVEL MONITOR

Position

A continuous indication of containment water level shall be provided in the
control room for all plants. A narrow range instrument shall be provided for
PWRs and cover the range from the bottom to the top of the containment sump.
A wide range instrument shall also be provided for PWRs and shall cover the
range from the bottom of the containment to the elevation equivalent to a
600,000 gallon capacity. For BWRs, a wide range instrument shall be provided
and cover the range from the bottom to 5 feet above the normal water level of
the suppression pool.

Changes to Previous Requirements and Guidance

Regulatory Guide 1.97, Rev. 2 was referenced in the October 30, 1979 letter as
the guide for the design and qualification criteria for the wide range contain-
ment water level monitor. However, there have been many changes made to this
proposed revision and it has not yet been made final. Therefore, the appropriate
sections of the latest version of Regulatory Guide 1.97 has been added to this
letter (Appendix A to NUREG-0737) and this is to be considered a new requirement.

The implementation date has been changed because of the new requirements and
because of equipment procurement problems. The new implementation schedule is
intended to allow licensees enough time to complete design modifications with
a minimum number of plant shutdowns.

Clarification

(1) The containment wide-range water level indication channels shall meet the
design and qualification criteria as outlined in Appendix A. The narrow-
range channel shall meet the requirements of Regulatory Guide 1.89.

(2) The measurement capability of 600,000 gallons is based on recent plant
,

j designs. For older plants with smaller water capacities, licensees may.
propose deviations from this requirement based on the available water'

supply capability at their plant.

(3) Narrow-range water level monitors are required for all sizes of sumps but
are not required in those plants that do not contain sumps inside the
containment.

(4) For BWR pressure suppression containments, the emergency core coolingi

( system (ECCS) suction line inlets may be used as a starting reference
l point for the narrow-range and wide-range water level monitors, instead

of the bottom of the suppression pool.

1 (5) The accuracy requirements of the water level monitors shall be provided
and justified to be adequate for their intended function.

!
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Implementation

For operating reactors, design modifications 'should be completed by January 1,
1982.

; Operating license applicants with an operating license date before July 1, 1981
must have design changes completed by July 1, 1981, whereas those applicants,

with license dates past July 1, 1981 must have all design modifications completed.
j before they can receive their operating license.

!
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II.F.1 Attachment 6 (Addt'l 3) CONTAINMENT HYDROGEN MONITOR

Position

A continuous indication of hydrogen concentration in the cor.tainment atmosphere
shall be provided in the control room. Measurement capability shall be provided
over the range of 0 to 10% hydrogen concentration under both positive and negative
ambient pressure.

Changes to Previous Requirements and Guidance

Regulatory Guide 1.97, Rev. 2 was referenced in the October 30, 1979 letter as
the guide for the design and qualification criteria for the containment hydrogen
monitor. However, there have been many changes made to this proposed revision
and it has not yet been made final. Therefore, the appropriate sections of
the latest version of Regulat.ory Guide 1.97 have been added to this letter
(Appendix A to NUREG-0737) and, therefore, this is to be considered a new
requirement.

The imple' tion date has been changed due to equipment procurement problems.
The new it 'ntation schedule is intended to allow licensees enough time to
complete di modifications with a minimum number of plant shutdowns.

Clarificatic

(1) Design and qualification criteria are outlined in Appendix A.

(2) The continuous indication of hydrogen concentration is not required
during normal operation.

If an indication is not available at all times, continuous indication and
recording shall be functioning within 30 minutes of the initiation of
safety injection.

(3) The accuracy and placement of the hydrogen monitors shall be provided and
justified to be adequate for their intended function.

Implementation

for operating reactors, design modifications should be completed by January 1,
1982.

Operating license applicants with an operating licensed dated before January 1,
1982 must have design changes completed by January 1, 1982, whereas those
applicants with license dates past January 1,1982 must have all design
modifications completed before they can receive their operating license.
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II.F.2 (2.1.3b) INSTRUMENTATION FOR DETECTION OF INADEQUATE CORE COOLING

Position

Licensees shall provide a description of any additional instrumentation or
controls (primary or backup) proposed for the plant to supplement existing
instrumentation (including primary coolant saturation monitors) in order to
provide an unambiguous, easy-to-interpret indication of inadequate core cool-
ing (ICC). A description of the functional design requirements for the system
shall also be included. A description of the procedures to be used with the
proposed equipment, the analysis used in developing these procedures, and a
schedule for installing the equipment shall be provided.

Changes to Previous Requirements and Guidance

(1) Specify the " Design and Qualification Criteria" for tie final ICC monitoring
system in section, " Clarification" (items 7, 8, and 91, Attachment 1, and
Appendix A as indicated in NUREG-0737.

(2) Specify complete documentation package to allow NRC evaluation of the final
! ICC monitoring systems to begin on January 1, 1981.

| (3) No preimplementation review is required but postimplementation review of
installation and preimplementation review before use as a basis for operator
decisions are required.

(4) Installation of additional instrumentation is now required by January 1,
1982.

(5) Clarification item (6) has b,en expanded to provide licensees / applicants
with more flexibility and diversity in meeting the requirements for
determining liquid level indication by providing possible examples of
alternative methods.

Previous guidance on the design and qualification criteria for upgrading of
existing instrumentation was based on Regulatory Guide 1.97, which is still
being developed. Detailed design requirements for incore thermocouples and
additional instrumentation were not specified. The pertinent portions of draft
Regulatory Guide 1.97 have now been included as Appendix A to NUREG-0737. Design
requirements for incore thermocouples used in the ICC monitoring system are
specified in Attachment 1. The cnly significant change in design requirements
involves a relaxation of qualification requirements for display systems amenable
to computer processing. This facilitates procurement of computer systems and
makes feasible the use of cathode ray tube (CRT) displays that may be needed
for proper interpretation of some reactor-water-level systems under development.
This relaxation can be accomplished without compromise of ICC monitoring reli-
ability by requiring 99% availability for the display systems, by requiring
postaccident maintenance accessibility for nonredundant portions of the system,
and by relying on diverse methods of ICC monitoring that include completely
qualified display systems.

|
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The staf f has concluded that the previous installation requirement of January 1,
1981 for additional instrumentation is unrealistic for most licensees, due to
procurement and development problems associated with proposed measurement nethods.
Further, the staff cannot find the proposed methods acceptable for use until
development programs have been completed.

Clarification

(1) Design of new instrumentation should provide an unambiguous indication of
ICC. This may require new measurements or a synthesis of existing easure-
ments which meet design criteria (item 7).

(2) The evaluation is to include reactor-water-level indication.

(3) Licensees and applicants are required to provide the necessary design
analysis to support the proposed final instrumentation system for inadequate
core cooling and to evaluate the merits of various instruments to monitor
water level and to monitor other parameters indicative of core-cooling
conditions.

(4) The indication of ICC must be unambiguous in that it should have the
following properties:

(a) It must indicate the existence of inadequate core cooling caused by
various phenomena (i.e., high-void fraction pumped flow as well as
stagnant boil-off); and,

(b) It must not erroneously indicate ICC because of the presence of an
unrelated phenomenon.

(5) The indication must give advanced warning of the approach of ICC.

(6) The indication must cover the full range from normal operation to complete
core uncovery. For example, water-level instrumentation may be chosen to
provide advanced warning of two phase level drop to the top of the core
and could be supplemented by other indicators such as incore and core-exit
thermocouples provided that the indicated temperatures can be correlated
to provide indication of the existence of ICC and to infer the extent of
core uncovery. Alternatively, full-range level instrumentation to the
bottom of the core may be employed in conjunction with other diverse indicators
such as core exit thermocouples to preclude misinterpretation due to any
inherent deficiencies or inaccuracies in the measurement system selected.

(7) All instrumentation in the final ICC system must be evaluated for confor-
mance to Appendix A, " Design and Qualification Criteria for Accident
Monitoring Instrumentation," as clarified or modified by the provisions
of items 8 and 9 that follow. This is a new requirement.

(8) If a computer is provided to process liquid-level signals for display,
seismic qualification is not required for the computer and associated hard-
ware beyond the isolator or input buffer at a location accessible for
maintenance following an accident. The single-failure criteria of item 2,
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Appendix A to NUREG-0737, need not apply to the channel beyond the isolation
device if it is designed to provide 99% availability with respect to
functional capability for liquid-level display. The display and associated
hardware beyond the isolation device need not bt Class IE, but should be
energized from a high reliability power source which is battery backed.
The quality assurance provisions cited in Appendix A to NUREG-0737, item 5,
need not apply to this portion of the instrumentation system. This is a
new requirement..

(9) Incore therum.ouples located at the core exit or at discrete axial levels
of the ICC monitoring system and which are part of the monitoring system
should be evaluated for conformity with Attachment 1 in NUREG-0737, " Design
and Qualification Criteria for PWR Incore Thermocouples," which is a new
requirement.

(10) The types and locations of displays and alarms should be determined by1

performing a human-factors analysis taking into consideration:

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

(b) i,ntegration into emergency procedures,

(c) integration into operator training, and

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

Implementation

This requirement must be implemented by January 1, 1982.
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III.A.I.2 (2.2.2.b) UPGRADE EMERGENCY SUPPORT FACILITIES

Position

Each operating nuclear power plant shall maintain an onsite technical support
center (TSC) separate from and in close proximity to the control room that has
the capability to display and transmit plant status to those individuals who
are knowledgeable of and responsible for engineering and management support of
reactor operations in the event of an accident The center shall be habitable
to the same degree as the control room for postclated accident conditions.
The licensee shall revise his emergency plans as ncessary to incorporate the
role and location of the TSC. Records that pertain to the as-built conditions
and layout of structures, systems, and components sha.'l be readily available
to personnel in the TSC.

An operational support center (OSC) shall be established separate from the
control room and other emergency response facilities as a place where operations
supnort personnel can assemble and report in an emergency situation to receive
instructions from the operating staff. Communications shall be provided i'etween
the OSC, TSC, EOF, and control room.

An emergency operations facility (EOF) will be operated by the licensee for
continued evaluation and coordination of all licensee activities related to an
emergency having or potentially having environmental consequences.

Changes to Previous Requirements and Guidance

(1) NUREG-0696, " Functional Criteria for Emergency Response Facilities," to
be issued shortly, will provide more detailed design and functional criteria.

(2) Table II.A.1.2-1 (Table B-1 to NUREG-0654, Revision 1), establishes staffing
levels for emergency situations. The revision of NUREG-0654 establishes
staging of staffing for 30 to 60 minutes rather than requiring capability
for required augmentation at 30 minutes. The implementation schedule for
licensed operators and STA on shif t shall be as specified in Task Action
Item I.A.1.3. Any deficiencies in the other staffing requirements of the
table must be capable of augmentation within 30 minutes by September 1,
1981 and such deficiencies must be fully removed by July 1, 1982.

(3) Implementation schedule has been changed.

(4) Establishes a requirement to submit emergency response facilities (ERFs)
conceptual design information by Jun 1, 1981.

(5) Establishes guidance on EOF location and habitability.
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Clarification

NUREG-0696 was issued in draft for comment. The staff has analyzed the comments,
prepared the final version for Commission review, and will issue the final version
of NUREG-0696 in the near future.

NUREG-0696, " Functional Criteria f or Emergency Response Facilities," will. 5.rovide
more detailed design and functional criteria than previously nrescribed. The

operational date for the final emergency response facilities nas been changed
to October 1, 1982. The interim TSC and EOF completed by January 1, .',J shall
continue to be operated until the upgraded facilities become fully operational.

An emergency operations facility (EOF) will be operated by the licensee for
continued evaluation and coordination of all licensee activities related to an
emergency having or potentially having environmental consequences. The criteria
regarding the location and nabitability of the EOF is given in Table III.A.1.2-2
which was enclosed in a February 18, 1981 letter to all licensees of operating
plants and holders of construction permits.

Implementation

For operating reactors, the upgraded emergency response facilities conceptual
design shall be submitted by June 1, 1981. For operating license applications,
such design information should be provided in connection with the OL review
process. The upgraded facilities shall be aperational by October 1, 1982, for
all facilities licensed for operation prior to that date. For OL expected to
be issued after October 1, 1982, the upgraded facilities shall be operational
prior to receiving an operating license.
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III.D.3.3 (2.1.8c) IMPROVED INPLANT IODINE INSTRUMENTATION UNDER ACCIDENT
CONDITIONS

,

Position

(1) Each licensee shall provide equipment and associated training and procedures
for accurately determining the airborne iodine concentration in areas within
the facility where plant personnel may be present during an accident.

(2) Each applicant for a fuel-loading license to be irsued prior to January 1,
1981 shall provide the equipment, training, and procedures necessary to
accurately determine the presence of airborne radioiodine in areas vithin
the plant where plant personnel may be present during an accident.

Changes to Previous Requirements and Guidance

There are no changes to the previous requirements.

Clarification

Effective monitoring of increasing ~ iodine levels in the buildings under accident
conditions must include the use of portable instru:nents using sample media that
will collect iodine selectively over xenon (e.g., silver zeolite) for the follow-
ing reasons:

(1) The physical size of tne auxiliary and/or fuel handling building precludes
locating stationary monitoring instrumentation at all areas where airborne
iodine concentration data might be required.

(2) Unanticipated isolated " hot spots" may occur in locations where no stationary
monitoring instrumentation is located.

(3) Unexpectedly high background radiation levels near stationary monitoring
instrumentation after an accident may interfere with filter radiation read-
ings.

(4) The time required to retrieve samples after an accident may result in high
personnel exposures if these filters are located in high-dose-rate areas.

After January 1,1981, each applicant and licensee shall have the capability
to remove the sampling cartridge to a low-background, low-contamination area
for further analysis. Normally, counting rooms in auxiliary buildings will
not have sufficiently low backgrounds for such analyses following an accident.
In the low background area, the sample should first be purged of any entrap;.cd
noble gases using nitrogen gas or clean air free of noble gases. The licensee
shall have the capability to measure accurately the iodine concentrations present
on these samples under accident conditions. There should be sufficient samplers
to sanple all vital areas.

For applicants with fuel-loading dates prior to January 1, 1981, provide by
fuel loading (until January 1, 1981) the capability accurately detect the presence
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of iodine in the region of interest following an accident. This can be accomp-
lished by using a portable or cart-mounted iodine sampler with attached single-
channel analyzer (SCA). -The SCA window should be calibrated to the 365 kev of
iodine-131 using the SCA. This will give an initial conservative estimate of
presence of iodine and can be used to determine if respiratory protection is
required. Care must be taken to assure that the counting system is not saturated
as a result of too much activity collected on the sampling cartridge.

I
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Honorable John F. Ahearne
Chairman
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: STATUS REPORT ON RESTART OF THE THREE MILE ISLAND NUCLEAR STATION,
UNIT 1

Dear Dr. Ahearne:

During its 248th meeting, December 4-6, 1980, the Advisory Committee on Reactor
Safeguards continued its review of the status of the proposed restart of the
Three Mile Island Nuclear Station, Unit 1 (TMI-1) with representatives of the
Mctropolitan Edison Company (Licensee), General Public Utilities Nuclear Group,
the Sabcock and Wilcox Company (B&W), and members of the NRC Staff. This matter4

was also the subject of Subcommittee meetings in Middletown, PA, on January 31 -
February 1,1980, and in Washington, DC, on November 28 and 29,1980.

One of the primary results of these reviews _is an indication of the need for'

a statement of policy by the NRC on how and when the various components of the
Action Plan, the NTOL list, and items in the NRC order of August 9,1979, are
to be applied in the evaluation of the TMI-1 restart.

There is also a need for the NRC Staff to prepare a concise summary of the
issues that remain open on the TMI-1 review, a statement as to the status of
each, the degree to :which each is considered significant from the standpoint
of health and safety, and an indication as to which items must be resolved'

prior to restart. For those items whose resolution can be delayed until after
restart, there is a need for the specification of a date when their associated.

redew and implementation must be cepleted. Because of the importance the
Committee attaches to this subject, wt. requested at our meeting on December 4,
1.980, that the NRC Staff complete and submit such a summary to the Committee.

In terms of the response of the Licensee, the ACRS was encouraged by' management
their

actions in several areas. These include: (a) the qualifications of
personnel who have been brought into the organization; (b) the thorough, in-
depth training program they have established for their operators and plant
support personnel; (c) the program they have developed for keeping up to date
on operating experiences elsewhere within the nuclear power industry; (d) the
degree to which human factors considerations have been used in modifying and
upgrading the TMI-1 control room; and (e) the commitment of the Licensee to a
restart testing program, which includes confirmation of natural circulation.

I
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!Honorable John F. Ahearne -2- Decemb'er 11, 1980

On the basis of its review, the Committee offers the following comments:

1. In accordance with our previous recommendations, we believe that
the Licensee should conduct reliability assessments of the plant
as modified. Such assessments should accelerate the acquisition
of potentially significant safety information and would expedite
the development of the basis for further changes, should they be
necessa ry. They would also provide the Licensee with additional
technical insight into the safety of the plant. In addition, wel

believe the Licensee should examine the plant from the standpoint
of systems interactions that may degrade safety. Although both
of these studies should be conducted on a timely basis, their
completion should not be a condition for restart.

2. The Committee has previously recommended that a means be consid-
ered which would provide an unambiguous indication of water level
in the reactor pressure vessel. Although we do not believe.that
installation of such a system should be a requirement for restart,
we believe the Licensee should give additional consideration to
this matter on a timely basis.

3. The Committee believes there is a need for instrumentation to man-
itor the position (i.e., opened or closed) of the pressurizer PORV
and safety valves in an unambiguous manner. The sensitivity of
the currently proposed method to monitor valve position remains an
open issue between the Staff and the Licensee. This matter should
be resolved in a manner acceptable to the Staff prior to restart.

4. The Licensee reported on the thermal / mechanical effect of high pres-
sure injection on reactor pressure vessel integrity for a small break
LOCA with no emergency feedwater flow.- This concern, raised by the
Bulletins and Orders Task Force, showed a possible conflict between
the need for keeping the fuel cool during bleed-and-feed cooling
versus keeping the vessel within 10 CFR 50, Appendix G limits.
Although B&W personnel have performed calculations relative to this
matter, their calculations were limited to the small break LOCA
bleed-and-feed procedure. There may be certain accident combina-
tions which result in much more severe chilling of the pressure
vessel coincident with vessel repressurization. The Committee be-

! lieves that the Licensee should review a broader spectrum of accident
i scenarios to assure better bounding of the range of possibilities.

Although these studies should be completed on a timely basis, they
i need not be a condition for restart.
,

5. The Licensee has discussed the consequences of DC power failure at
TMI-1 and has evaluated them in a manner similar to that outlined in
NUREG-0305, " Technical Report On D.C. Power Supplies In Nuclear Power
Pl ants." The Licensee is performing additional studies to identify
possible events which might lead to the loss of both battery trains.
We encourage completion of these studies on a timely basis.
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Honorable John F. Ahearne -3- December 11,19S3

We wil' schedule follow-up Subcommittee meetings as soon as practicable and
will arrange for the Licensee and NRC Staff to meet with the full Committee
when progress warrants.

Adcitional comments by Messrs. D. Moeller and D. Okrent are presented below.

Sincerely,

Y /.

Milten S. plesset

Chairman

Additional Co rnents by Messrs. D. Moeller and D. Okrent

In its letter dated December 13, 1979 entitled, " Report on TMI-2 Lessons Learned
Task Force Final Report," concerning the topic entitled ' Design Features for
Core-Damage and Core-Melt Accidents," the ACRS said, "The ACRS supports this
recommendation. However, the Committee believes that the recommendation should
be augmented to require concurrent design studies by each licensee of possible
hydrogen control and filterid venting systems which have the potential for mit-
igation of accidents involving large scale core dam e or core melting, in-
cluding an estimate of the cost, the possible schedule the potential /or

reductipn in risk."

In its letter dated September 8,1980 entitled " Additional ACRS Comments on
Hydrogen Control and Improvement Of Containment Capability," the ACRS reit-
erated this recommendation, stating its belief that it, "should be adopted
and given priority by the NRC."

We believe that 'this recommendation is especially applicable to a higher popu-
lation density site such as TMI, and that the prior history of an accident at
this site reinforces the desirability of examining design measures which have
the potential for reducing significantly the quantity of radioactive material
released for a range of postulated serious accidents leading to severe core
damage or a molten core. We recommend that the restart of Three Mile Island
Nuclear Station, Unit 1 be made contingent on a commitment by the Licensee to
perform, within a reasonable period following restart, a study such as that
recommended in the ACRS letter of December 13, 1979 referred to above.

References:

1. Metropolitan Edison Company, " Report in Response t., NRC Staff Recom-
mended Requirements for Restart of Three Mile Isl!,nd Nucit:ar Station
Unit 1," Volumes 1-3, and Amendments 1-22.

2. U.S. Nuclear Regulatory Commission, "TMI-I Restar , Evaluation of
Licensee's Compliance with the Short- and Long-Term Ite-s of Section II
of the NRC Order Dated August 9, 1979, Metropolitan Edison Company,
et al., Three Mile Island Nuclear Station Unit 1, Docket 50-289,"
:m ec _non 1..n. loan.
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Honorable John F. Ahearne -4- Decem2er 11, 19S:

References Cent'd:

3. U.S. Nuclear Regulatory Commission, "TMI-Related Rcquirements for New
Operating Licenses," NUREG-0694, . June 1980.

4. U.S. Nuclear Regulatory Commission, " Clarification of TMI Action Plan Re-
quirements," MUREG-0737, November 1980.

5. U.S. Nuclear Regulatory Commission, "NRC Action Plan Developed as a Result
of the TMI-2 Accident" NUREG-0660, Volumes 1 and 2, May 19S3 (Revised:
August 1980).

6. Letter from Marvin Lewis, member of the public, to Richard Major, ACES
Staff, regarding the restart of the Three Mile Island Nuclear Station Unit 1,
cated November 16, 1980.

7. Letter from S. Lehmann, GPU Service Corporation, to Richard Major, ACRS
S aff, transmitting Testimony outlines - TMI-1 Restart Pr. eeding, dated
0:tober 29, 1980.

S. Letter from H. Diect: amp, President, General Public Utilities Corporation,
to J. Ahearne, Chairman, U.S. Nuclear Regulatory Commission, regirding
request that the Commission reconsider and modify its Orders of July 2,
1979 and August 9,1979 dealing with the restart of Three Mile Island
Unit No. 1, dated December 1, 1980.
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