——

R Metropolitan Edison Company
Met-Ed: 4 GIPU Pos: Ot Box 480
X Middletown, Pennsylvania 17057

Writee’s Direct Dia) Number

May 11, 1981
LL2-81-0060

/(3!
Office of Inspection and Enforcement ﬁf%, S en
Attn: Mr. Boyce H. Grier font e e
Director 1%
Region I =X it
U. S. Nuclear Regulatory Commission Sy A Tt
631 Park Avenue e gy
King of Prussia, Pennsylvania 19406 i
Dear Sir: s TR

--______,/

Three Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No. 50-320
LER 79-014/01L-0 Final Report

This lectter transmits the final report for the TMI-2 accident of
March 28, 1979 as reQuired by Recovery Technical Specification
6.9.1.10. Also enclosed is the Licengee Event Report, Attachment
A hereto.

The reporz is in the form of four attachments to this letcter.
These attachments correspond to the four categories of information
set forcth as required in the above Technical Specificacion, 1i.e.:

Attachment B A summary of Technical Specification violations
related to events which occurred di: .ng and after* the transient
of March 28, 1979.

Attachment C A summary of the cause(s) of the accident.

Attachment D A sequence of events which occurred during theﬂL

transient. / o

/

Attachment E A summary of corrective actions (both shor g ﬂEC{'VED 0 \

long term) which were taken as a result of the March 28,

accident. JbL. 011381 }
V \ UiSo QAT MREATRE 1
COMMISSION o
e
Y

Lofor

*It 1s our understanding that “after", as used here, means untii’
the date of the Order suspending our License to operate TMI-2
(July 20, 1979).

g10769 0 \QY)

S Mernocitan Edison Company s a Memzer af the Ganeral Fucis Uiiles System



Mr. Boyce H. Grier -2- LL2-81-0060

We believe that this report is in compliance with the requirements of
Technical Specifications 6.9.1.10 and, as such, makes it no longer

necessary to submit the quarterly reports, which have also been required

by the same Technical Specification, as discussed in our letter, LL2-81-0092
of April 8, 1981.

Sincerely,

Vice-President and
Director, TM1-2

GKH:RIN:vif
Attachments

cc: L. Barrett, Deputy Program Director
Dr. B. J. Snyder, Program Director - TMI Office




Metropolitan Edison Company

Post Ofiice Box 480

Middietown, Pennsytvamia 17057
Wrster's Dreect Diat Number

October 6, 1981
LL2-81-0228

Office of Inspection and Enforcement
Attn: Mr. Ronald C. Haynes, Director

Region I [ -
U. S. Nuclear Regulatory Commission 0BT an
631 Park Avenue é" "h-’:-mg.idb1
King of Prussia, PA 19406 = COMMISSION
A
Dear Sir: “b Pl
4 ph

Three Mile Island Nuclear Station, Unit 2 (THI—Z)\\\J- M
Operating License No. DPR-73
Docket No. 50-320
Final Report of the Quarterly Report Series

In our submittal of the Final Report of the Quarterly Report Series (LER
79-014/01L) transmitted by LL2-81-0060 on May 11, 1981, page 48 of
Attachment C, Sequence of Events was inadvertently omitted. Enclosed,
please find a copy of that page for insertion into the Final Report.

We regret any inconvenience this omission may have caused.

Sincerely,

75¢

1« K. Hovey
Vice-President and
Director, TMI-2

GKH:RBS:djb
Enclosure

cc: L. H. Barrett, Deputy Program Director
Dr. B. J. Snyder, Program Director, TMI! Program Office
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LICENSEE EVENT REPORT ATTACHMENT A
. CONTAOL 8LOCK: Ll s sl By ]@ . (PLEASE PRINT OR TVPE ALL REQUIRED INFORMATION)
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! SOURCE I L) oo!:xe'rluumlk ®L EVENTOATE ' REPORT DATE io@

EVENT oescawﬂon AR PHBOASEE SR L roes
(GI3] | Event description -- On Marcy 28, 1979 during full power operation the Unit exper- ]

TN | ienced a loss of Feedwvater. For further details see Attachment D to LL2-81-0060 |

(0 Je) | Consequence of Event —— Gross building and equipment contamination. Off-site health |

G135 | effects wvere minimal. 1
| Releases - Liquid 0.3Ci I-131 I
A7) | Gas 14 Ci I-131, 9.7E6 Ci Xe 133, 1.0 E Ci Xe 133 M, 9.6E4 Ci Xea 135. |
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CAUS! OESCRIPTION AND COHRECTWE ACTIONS

| Cause Description —— See Attachment C to L12-81-00A0 ]
CI"] LCorrective Actions -— Immedigte -- Ses Attachmenr D rno L12-81-0060 ]

(o Other -- See Attachment E to LL2-81-0060 J
131 | |
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ATTACHMENT B

TECHNICAL SPECIFICATION VIOLATIONS SUMMARY

The NRC performed an intensive reviev (reported in NUREG-0600 and
NUREG-0760) of activities related to the March 28, 1979, accident and
identified, in its letters of January 23, 1980, and January 27, 1981,
those items it considered to be non-compliances. These letters included
some items which the NRC, in its opinion, considered to be Technical

Specification violations.

To mske the record more complete, we have reviewved available
records and intervieved people knowledgeable of events during and after
the accident to develop a list of other non-compliances with Technical
Specifications. The resulting list may not be complete, but it reflects
all such Technical Specification ﬁon-cowpliauce events we have been able
to identify. It is important that this list be kept in the proper
perspective in that many of the non-compliances were a consequence of the
accident or resulted from subsequent inaccessability (because of high

radiation levels) to equipment and instruments.




Reorder
Tech Spec. No.
3.0.3

3.0.4

3.64.9.1

ATTACHMENT B

Page 2

TMI-2 LIMITING CONDITIONS FOR OPERATION
VIOLATED BUT NOT REPORTED IN NUREG-0600 OR 0760

Description/Discussion

Shutdown Requirements - not in cold
shutdovn within 30 hours.

Mode changes - Various changes in
operational modes occurred without
meeting various LCO's.

Borated Water Sources - Operating -
The Borated Water Storage Tank remained
below the minimum volume of 445,620
gallons for more than 12 hours.

Fire Detection - Instrument - Reactor
Building smoke dgtectoru wvere inoperable.

Reactor Coolant Loop - Reactor Coolant
Pumps in the B Loop were secured. Reactor
Conlant Pumps were secured for about 3
hours in both loops.

Pressurizer - Pressurizer level exceeded
385"

Steam Generators - less than 18 inches

Reactor Coolant Svstem Leakage - > 1G
GPM identified leakage.

Chemistrv - Reactor Coolant System
chlorine was greater than 0.15 ppm.

Specific Activity - Primary coolant
sample indicated high iodine activity
(> 1.0 uCi/am Dose Equivalant)

(> 100/TuC1i/gm)

Pressure/Temperature Limits -~ Exceeded
maximum heatup/cocldown limits during
the time frame following the reactor
trip. (100° F/hr.)

Date

March

29

Various

April

March

March

March

March

March

March

March

March

1

28

28

28

28

28

29



Tech. Spec. No.

3.6.9.2

3.6.1.4

3.6.1.5

3.6.2.2

3.6.5

3.21.4

3.7,10.1

3.7.10.2

Description/Discussion

Pressurizer - Exceeded maximum heatup/
cocldown limits during the time frame
following the reactor trip. (100° F/hr)

Internal Pressure - Primary contaimment
pressure exceeded +3 psig.

Air Temperature - Primary containment
temperature exceeded 130°F.

Sprav Additive Svstem - The NaOH tank
rexained below 13,275 gallons for
greater than 72 hours.

Reactor Vessel Skirt Area Fans - The.
reactor vessel skirt area fans were
inoperable.

Activity - Secondarv Coolant System -
> 0.10 uCi/gm Dose Equivalent I-131
Fire Suppression 'Water System - The
Unit 1 River Water Intake Motor Fire
Pump was down with'a worn impeller

and the Unit 1 River Water Intake
Diesel Fire Pump blew a head gasket.

Deluge/Sprinkler Svstems
Fuel Handling Building Exhaust Filter
(AH-F-10 A/B) were isolated.

Surveillance Time Interval - Exceed
surveillance requirement on time
interval - See pp. 4-10

Operational Mode Changes - Mode Changes
made without perforaing necessary
surveillances.

ATTACIMENT B
Page 3

Dace

March 28

March 28

March 28

April 1

March 28

March 28

April 28

March 28

Various

Various



TMI-2 Surveillance Not
Being Performed 4/14/79

Description

Incore Detector Channel Calibration

Seismic System Calibration

Pressurizer Level and Temperature Calibration
Reactor Coolant System Flow - WNI

Rx Building Sump Level & Rx Building Cooler Excess Condensate
Level Switches Calibration

Safety Injection, HCS Pressure Low Chanrel Calibration
Reactor Building Isolation & Cooling Channel Calibration

FW Latching System Channel Calibration

H2 Recombiner Channel Calibration
4KV Bus 2-~1E & 2-2E Undervoltage Relay Calibration

Emergency D.G. Load Sequence Relay Calibration
Steam Generator Water Level

4KV Bus 2-3E & 2-4E Undervoltage Relay Calibration
Reactor Building Air Pressure

MU Storage Tank Leavel

RB Auto Sump Suction Calibration

fW Line Rupture Automatic Detection Calibration
CFT Level & Pressure Calibration

Lov Pressure Injection Flow Channel Calibration
Aigh Pressure Injection Flow

Secondary Coolant Specific Activity

Isotopic Analysis for Dose Equivalent Ilodine

ATTACHMENT B
Page 4

4.3.2.1.1
4.3.3.6
4.3.3.6
4.3.3.6
4.7.1.4

4.7.1.4



TMI-2 Surveillance Not ATTACEMENT B

Being Performed 4/14/79

L Description

RCS Average Temperature

Steam Cenerator Pressure Calibration
RB Spray Pump Flow

Source Range Channel Functional Test

MU Pump Valve Functional Test

DHR Pump Functional Test and Valve Operability Test
Control Rod Movement

RPS Functional Tests

RB Pressure Hi H§ Channel Activation

Logic Channel Functional Test
Area & Process Monitor - RMS Channel Functional Test

Contaimnent Monitor - RCM Channel Functional Test

RB Cooling Unit Operation
H2 Purge Cleanup System

E.F. System Valve Lineup Verification and Operability Teat; and
Turbine Driven E. Feedpump Operability Test

FA Building Cleanup-Remote Start & Operability Check

Safety Injection - RCS Pressure Low Channel Functional Test

RB Isolation & Cooling/Safety Injection RB Pressure Hi Channel
Functional Test 3

Reactor Building Spray Pump Functional Test and Valva Operability
Test

Page 5

6.3.2,1.1

N/A

6.6.2.1.b



TMI-2 Surveillance Not
Being Performed 4/14/79

Description

Boric Acid Pump Functional Test
NSCCW Pump Functional Test & Valve Operability Test

fx Building Emergency Cooling Booster Pumps Functional Test and
C/D Nuclear Services River Water Valve Operability Test

Spent Fuel Cooling Pump Functional Test

Safety Injection Manual Actuation & Actuation Logic Functional Test

R.B. Isolation & Cooling Manual Initiation and Actuation Logic
Functional Test

4 KV ESF Bus Undervoltage Relays Channel Functional Test
H2 Mixing System Remote Start & Operability Test

Main Steam Isolation Valves A—Pove;

Main Steam [solation Valves A-Power Operation/B Cold Shutdown
Hydrogen Recombiner Functional Test

In-Service Testing of Valves During Normal Plant Operations

In-Service Testing of HVAC Valves

Valve Operability Test During Cold Shutdown and Remote Indication
Functional Test

Seismic Instrumentation Functional

!B Hatch Leakrate $ Interlock Test

Control Rod Drop Times
RPS Response Times
ESFAS Response Time Testing

RCS Total FPlow

ATTACRMENT 8
Page 6
TS No.
4.1.2.7 & 4.1.2.6

4.0.5

4.3.2.1.1

4.6.4.4.a

4.7.1.5
4.6.4.2.A

4.0.5
4.6.3.1.3

4.0.5

N/A

4.1.3.5
4.3.1.1.3 i
4.3.2.1.3
4.2.5.2



TMI-2 Surveillance Not ATTACHMENT B

Being Performed 4/14/79 Page 7
Description TS. No.
CF Tank Isolation Valve Alarm 4.5.1.D
D.B. Removal Isolation & Iaterlock Test and Valve Operability 6.5.2.D.1 4.05
and Remote Indication Functional Tests 6.5.3
LP Injection System Leakage 6.5.2.D 3a & b
Hydrogen Recombiner Ocerational Test 6.6.4.2.B.2.38&6
H2 Purge System - Performance Analysis 6.6.6.3.B&d
Class IE Distribution System Source Transfer Test 6.8.1.1.1.8/
4.8.1.2.1.B
Emergency Feedwater Valve Actuation 6.7.1.2.c.3
Rod Position Indication Functional Test 6.1.3.4
Class IE Distribution System Functional Test 6.8.1.1.2.C
4.8.1.1.2.C.5
6.8.1.1.2.C.2
6.8.1.2
6.3.2.1.1
4.0.5
Station Storage Batteries - Service Test : 6.8.2.3.2
6.8.2.4.2
Pressurizer Code Safety Valve Check 6.6.2
6.6.3
Control Room Emergency Ventilation Performance Analysis 6.7.7.1.C
6.7.7.1.e.83
Building Spray Stem Leakage 6.6.2.1.D
Main Steam Safety Valves 6.7.1.1
FH Building Af{r Cleanup Performance Analysis 6.9.12.B
6.9.12.d.183
Emergency Diesel Generator Loading Test 6.8.1.1.2.C.4
. 6.8.1.2
Control Room & FHB-RMS Channel Functional Test = = 4.7.7.1.e.2
6.9.12.d.2

Inaccessible Valve Remote Indication Functional Test



TMI~2 Surveillance Not
Belng Performed 4/14/79

= Description

Station Storage Batteries - Performance Discharge Tes:

RB Spray Nozzle

NAOB Solution Flow Bate Check

RCS Chemistry

RCS Specific Activity

Fuel Canal Boron Concentration

CF Tank Boron Concentration

ECCS Containment Emergency Sump Inspectioun

OTSG Eddy Current Testing

Diesel Generator Inspection
RV Internals Vent Valve Inspection

Hydraulic Snubber Inspection

RV Material Surveillance Speciman Inspection

Reactor Coolant Pump Flywheel Inspection
Minimm Temperature for Criticality

Rod Program Surveillance

Pover Level Cut-0ff ZXenon Equilibrium

Contaimment Integrity

RPS Setpoints vs. RCP Combinations

CR Emergency Ventilation System Operability

CR Emergency Ventilation System Charcoal Analysis

A2 Purge Charcoal Analysis

A2 Purge Charcoal Analysis

ATTACHMENT B
Page 8

IS Wo.
4.8.2.3.2.E
4.6.2.1.E
4.6.2.2.D
4.4.7

4.4.8

4.9.1.2
4.5.1.8

4.5.2.D.2

4.8.1.1.2.C.1
4.4.10.1.b
4.7.8.1
4.4.9.1.2
4.4.10.1.A
4.1.1.4.8
4.1.3.8.A
4.1.3.9

4.5.2.c
4.6.1.1, 4.6.1.3A

4.4.1
4.7.7.1.¢,8
4.7.7.1.c.2,d
4.6.4.3.e,f

4.6.4.3.¢c



THI-2 Surveillance Not
Being Performed 4/14/79

£ Description
FA Building Air Cleanup System Performance Analysis

FA Building Air Cleanup System Charcoal Analysis
Reactivitity Anomaly

Power Distribution

Shutdown Margin Determination

H&herator Temperature Coefficient
Structural Integrity Test

Contaimment Integrated Leakage Testing
Reactor Building Local Leak Rate Testing
Intermediate Range Channel

Manual Reactor Trip Channel Functional Test

Check Valve Operability Test During Cold Shutdown
Core Flooding System Check Valve Functional Test
Fuel Handling Bridge Hoist Test

Fuel Handling Building Service Crane Interlocks
Fire System Deluge/Sprinkler System Inspection

Fire Detection Circuit Operational Check

Fire System Detection Instrumentation Functional Test

Fire Detection CircuitOperational Test
Spare H2 Recombiner Chagnel Calibration
Spare Hydrogen Recombiner Functional Test
Spare Hydrogen Recombiner Operational Test

Reclaimed Boric Acid Tank Temperature

ATTACIMENT 3
Page 9

TS. No

4.9.12.e,f

4.1.1.11(d)(e)

4.1.1.3.2(a) (b)

4.6.1.6

4.6.1.2 a,b,c,f

4.6.1.2(d) (£)(h)

4.3.1.1.3
4.3.1.1.1
Table 4.3-1,
Iten 1
4.0.5.2
4.0.5.2
4.9.6

4.9.7
4.7.10.2B1&2
4.3.3.8.3
4.3.3.8.1

4.3.3.8.2



TMI-2 Surveillance Yot
Being Performad 4/14/79

Description

Incore Backup Recorder Calibration

Boric Acid Mix Tank Temperature & Level

Reclaimed Boric Acid Tank Level & Temperature Calibration

Decay Heat Removal Temperature
Containment Air Temperature

Spent Fuel Storage/Fuel Storage/Spent Fuel Surge Tank Level
Calibration

Reactor Coolant System Leakage

Diesel "DF-X-1A" (DF-X-1B) Generator Protective Relaying
Atmospheric Radiation Monitors Calibration :

Letdown Flow Calibration

Liquid Radiation Monitor Calibration

Radiation Monitor Calibration G-M Tube Area Monitors

RTD Input Functional Calibration (Computer)

Thermocouple Input Functional Calibration (Cﬁmpucer)
Differential Pressure Gage Calibration

Pressure Gage Calibration

Pressure Transmitter Loop Calibration

ATTACRMENT B
Page 10
TS No.
3.2.1 thru 3.2.5

.2.8.A 283
«2.9.A 283
.9

N/A denotes surveillance activities not directly required by Technical

Specifications but necessary for actions required to be carried

out, i.e. "Implied Technical Specifications."”



ATTACHMENT C

A _SUMARY OF THE
CAUSE(S) OF THE ACCIDENT

A number of reports have been generated that have included discussions
on the cause of the March 28, 1979 accident at TMI-2. These reports
include The Report to the Commissioners and the Public by Mitchell Rogovin
(NUREG/CK-1250) , The President's Commission on the Accident at Three Mile
Island (The Remeny Report), the Office of Inspection and Enforcement Report
Number 50-320/79-10 (NUREG 0600), and the findings of the TMI-2 Lessons
Learned Task Force (NUREG 0578/0585). Corrective actions based on the
findings of the above reports have been taken when appropriate. For the
purpose of this report, the licensee feels the causes of the accident are
included among the causes and potential causes discussed in the above

mentioned reports.



ATTACHMENT D

SEQUENCE OF EVENTS
TRREE MILE ISLAND

1
March 28, 1979
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Jims

Event

02:30:00
(0630:37)
Appranieate

02:131:23
{0637:00)
Appraximate

02:33:02
(0513:39)

02:18:2%
(0633:00)
Appsaimare

02:39:23
€05650:00)
Approsisete

02:44:2)
(0643:00)
Appronjzaete

Self povered ocutron detectora reading on beckup Incore detector
tecordars A and 3 ceme back oo scele and sisrted to rise vapidly.

These tecordetrs sonitor 36 of the 164 fucore detoctora avatlabdle.

The lacore Instrument Penel Ares Munitor (HP-R-213) resdiog

degan to focresse.

The¢ Operator ectarted increaatng Stesm Cenerstor B ixvel from
93 fnches on the Startup Range to 60T on tha Opereting Range

(Figure AS).

The Letdown Cooler A monitor (1C~R-[092) indicated radistion
1evel tncreased offecale. Ths levals {ndicated on the follow-
tog radistiou monitora began to focresve:

(s) Makeup Tenk Ares Mooltor (HP-R-206)

(s) Puel Handling Butlding S. (HP-R-210)

(c¢) Resrtor Building Doms (RP-R-214)

The Ooic | hot eechioe #top eres mwnltor {(RR-C4) reached the
alarm setpoint (2.5 oR/he). An tnepection of the area by
Radlatton/Chemtatry Techaiclans revealed (it the Unit 2 Resctor
¢oolsnt systam sample lines wera the svurce of the tncreaned
rediation levels. 1t tekas approuimately forty minutes lor &
represenstive sample on Unit 2 (o reach this area due to the

sesple line length sod flow rutes employed.

tacore iostrument Panel Arra Monitor (HP-R-213) fndtcation fo-

creassd offscele high. The levela indicated oo the following

(1

Septembec 4, 1980

108 044, R0 3

__Information Avallsblo go the Opsrayey ~~~  (Qelegence

MP ot PLI4

AP bad/oore (0 to 2000nA) (Delay - * eisutee)

AX, Wt snd WP at PLIZ

MR (Startup Range) st PLA, MR {Wide Rsage) st PLA

SC {Operste Renge) ot PLL end PLS

AN, MR s0d MP at FLIZ

Unic 2 Coolent Room Hotified of incressing Bedistion

Levels oo Uolit 2 Seaple Llos.

AN, MR snd MP at PLIZ

See entry at tise U2:47:31 (D648:08)

3

3s,50

1,9a

3s.34,55

Sby9h,9p,10

3s,3c. de, 50
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TMI-2 Loss of Coolant Accldent 3/28/79
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TMI-2 Loss of Coolant Accident 3/28/79
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Figure 5 i
TMI-2 Loss of Coolant Accident 3/28/79
Reactor Coolant System Pregssure and Saturation Pressure
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Figure 13

TMI-2 Loss of Coolant Accident 3/28/79
Reactor Coolant System Pressure
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M. 7 Lassub Laolant Accident 3/28/79
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Figure 28
TMI-2 Loss of Coolant Accident 3/28/79
RCS Loop 8 Cold and Hot Leg Temperatures
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Pgure 30

TMI-2 Loss of Coolant Accident 3/28/79

Reector Coolant System Exit Fuel Assembly Temperature at Approzimately
04:59:23 (0900:00)
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Note: These values do not include connections for the reference junction which was
reading spproximately 75F.
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FICURE 44

TMI-2 LOSS OF COOLANT ACCIDENT 3/26/79
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Fgure 62

TMI-2 Loss of Coolant Accldent 3/28/79
Rx Building Temperature Recorder
AH-YMTR-6017, Panel 26
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Figure 80 i
TMI-2 Loss of Coolant Accldent 3/28/79
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Valve Status

Valve Status

TMI-2 Loss of Coolant Accident 3/28/79
Electromatic Relief Block Valve {RC-V2) Position
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ATTACHMENT E

A _SUMMARY OF
CORRECTIVE ACTIONS

The NRC made a very intensive study of procedural activities carried
out prior to and for a short time following the March 28, 1979 accident
and published its findings in NUREG-0600, also #nown as "Office of Inspec-
tion and Enforcement Investigation Report Number 50-320/79-10." This
report led to the identification of a number of items of concern as set
forth in the NRC letter of October 25, 1979. Succeeding correspondence,
which addressed corrective actions, includea:
#Met Ed letter of December 5, 1979
*NRC letter of January 23, 1980
*Met Ed letter of May 19, 1980
*NRC letter of November 21, 1980
*Met Ed letter of December 15, 1980
#*Met £d letter of January 9, 1981
This series of letters set forth:
*NRC concerns
*Licensee's proposed corrective actions, addressing NRC's concerms
*NRC's response to the proposed corrective actions, indicating
acceptability of the latter to the NRC.
An additional corrective action is in the form of a new TMI-2 Emergency
Plan, transmitted to the NRC oﬁ December 31, 1981 via TLL 700.
We believe that these referenced documents provide the required information

on "Corrective Actions.” Thosge corrective actions (long and short term) which
uniquely deal with an operating reactor will be addressed at an appropriate time

should the decision be made to propose the restart of TMI-2.
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