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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

GPU NUCLEAR CORPORATION

THREE MILE ISLAND, UNIT NO. 1

DOCKET NO. 50-239

RESTART TEST PROGRAM

BACKGROUND AND DISCUSSION:

Three Mile Island Nuclear Station Unit No. 1 (TMI-1 or Unit 1)
began commercial operation on September 2, 1274. 1In March 1977,
after 4 1/2 years of operation, the fourth refueling was com-
pleted. On March 28, 1979, before Unit % started up for its
fifth cycle of operation, the accident occurred at Unit - P
Although no damage was incurred on Unit 1, iz remained shut
down pending investigation of the Unit 2 event. On July 2.,
1979 the Nuclear Regulatory Commission (NRC) ordered Unit 1

to remain in a cold shutdown condition until further order of
the Commission. The Commission's order of August 9, 1979
specified the basis for its concern regarding restart of

Unit 1, and identified certain short term and long term actions
that the Director of Nuclear Reactor Regulation had recommended be
required of the licensee. The same Order directed that a public
hearing be held and the Atomic Safety and Licensing Board, among
other things, was directed to determine whether the short term
actions identified in the August 9, 1279 Order were necessary

and sufficient to permit the safe operation of TMI-=1 in the short

‘ 21
8301060134 82122
05000289
PDR ADOCK 05000287



term and whether the long term actions were neressary and suf-

ficient to permit safe long term operation of TMI-1.

In June 1980, the Office of Nuclear Reactor Regulation (ONRR)
issued NUREG-0680, "Evaluation of Licensee's Compliance with the
Short and Long Term Items of Section II of the NRC Order dated
August 9., 19%9". As additional items were resolved, ONRR issued
NUREG-0680 Supplement No. 1 (November 1980), Supplement No. 2
(March 19813, and Supplement No. 3 (April 1981). It was concluded,

in part, in Supplement No. 3, that the licensee was in compliance

with the requirements of the August 9, 1979 Commission Order
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

discussed in NURCG-0630, including Supplement No. 3.

By letter dated'January 28, 1981, ONRR requested that Metropolitan
Edison Co. propose a special low power test program similar to
those performed by near term operating lLicense applicants in
response to NRC Task Action Plan Item I1.G6.1. This test provides
additional operator training when operating the plant in a
natural circulation cooling mode. On April 22, 1981, repre-
sentatives of the NRC and the licensee met to discuss all cf the
plant tests that would be performed prior to restart. during low
power testing., and during power escalation. On May 6, 1981 the
licensee submitted its Restart Test Planning Specification
including the special low power tests discussed in Task Action
Plan Item 1.6G.1. Representatives of NRC and the licensee met

again on July 23, 1981 to discuss NRC staff comments on the pro-



posed Restart Test Planning Specification. On September 22, 1981
the Licensee submitted written responses to the NRC comments on

the test specifications.

EVALUATION
The purpose of this review was to determine whether an adequate
test program had been established for the restart of Unit Te
The objectives of the test program are to: (1) demonstrate that
structures, systems and components important to safety will
function satisfactorily while in servicesr ( 2) verify that modifica-
tions performedAduring the shutdown were satisfactorily completed and
accomplish the intended objective, (3) validate certain plant
emergency operating procedures, and (&) perform a special low
power test program that will provide supplemental operator
training for the control of the saturation margin, the heat
removal rate, and the pressurizer level while cooling by means
of natural circulation.
In determining which systems should be tested prior to restart.,
we considered the importance of each system with regard to safe
facility operation, whether the system had been modified while
shutdown, and the maintenance and surveillance testing performed
during the extended shutdown period. The systems important to
safety include those that:
1) Will be used for shutdown and cooldown of the reactor urder

normal plant conditions and for maintaining the reactor in

a safe condition for an extended shutdown period.
2) Will be used for shutdown and cooldown of the reactor under

transient (infrequent or moderately frequent events) condi-



tions and postulated accident conditions, and for maintaining
the reactor in safe condition for an extended shutdown period
following such conditions.

3) Will be used for establishing conformance with safety limits
or Limiting conditions for operation as given in the facility
technical specifications.

4) Are classified as engineered safety features or will be
relied on to support or ensure the operations of engineered
satety features within design Limits.

5) Are assumed to function or for which credit is taken in the
accideni analysis of the facility, as described in the FSAR.,
and

6) MWill be used to process, store, control, or Limit the release
of radioactive materials.

Wwe have reviewed the lLicensee's letter of May 6, 1981 including

the Restart Test Planning Specification and the abstracts of

tests related to cooling by natural circulation. The Llicensee
stated that there are three major aspects to the overall restart
program: (1) the ongoing preventive maintenance program. (2) the

Technical Specification surveillance program, and 13) the Restart

Test Planning Specification. The preventive maintenance program

implemented during the extended shutdown placed heavy emphasis on

the maintenmance of all plant equipment in a proper layup condi=’
tion so it would be ready for return to operating service.

Reactor Coolant Pumps were periodically operated, Control Rods

were exercised, and the secondary systems were operated for

equipment check=-out and operator training. Primary and secondary

water chemistry procedures and Limits for lLong term shutdown



condition were used to minimize chemistry related degradation of

systems and components.
The periodic surveillances required by the Technical Specifica~-
were performed throughout the shutdown period. Systems
require o be operable in the shutdown mode
in accordance with the requirements
ations 0 assure continued operability
y equipment.
st Planning Specificati Lists the
to and during restart
ment the testing requi
ons and by the Prevent

ill be performed to ve
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during certain test operations. We also reviewed the method
by which all plant modifications were accounted for, and how
the Test Working Group and the Plant Operations Review
Committee functioned to assure that adequate precautions
and prerequisites were included in the test procedures. The
staff also requested clarification of the tests of radiation
monitors, and the number and arrangement of operable core
exit thermocouples required for the detection of inadequate
core cooling. The licensee provided satisfactory responses
to our comments by letters dated September 22, 1981 and
February 2, 1982.
Unit 1 restart testing will include a special low power test
program similia: to the test programs being performed during
the initial startup of new plants. These special tests will
demonstrate plant operating characteristics when being cooled
by natural circulation. Characteristics such as the length
0f time required to establish natural circulation and the
ability to cool down by natural circulation will be verified.
A major purpose of these tests is to provide operator training
in the initiation, maintenance, and recovery from the natural
circulation mode of operation. Operators will acquire a
better understanding of when natural circulation has been
established and will experience control of the reactor coolant
saturation margin, pressure, and heat removal rates. Enclosure
2 is a description of the tests that will be performed. We

have reviewed abstracts of these tests. The testing includes
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the use of operating procedures for natural circulation cooling.
These procedures may be revised as the result of the experience
gained during this testing. We have concluded that the objec~
tives of the NRC's TMI Action Plan Item I.G6.1 will be met by

the special test and that adequate operator training., natural

circulation testing, and procedures validation will be provided.

To demonstrate the safety of operations during Low power natural
circulation testing., the licensee provided a safety analysis.

The analysis considered the temporary exceptions to the technical
specifications that will be necessary to allow the performance of
the tests. The analysis also considered the occurrence of
accidents previously analyzed in the Final Safety Analysis Report.
The Licensee submitted this analysis as part of Technical
specification Change Request No. 108 dated November 10,

1981. The staff has completed its review of this

analysis to support TSCR No. 108 and will be issuing an

amendment to the Technical specifications for Unit 1 in

the near future.

It should be noted that during plant testing in November 1981,
primary to secondary le ak age was discovered. Subsequently.,
after extensive analysis, it was determined that intergranular
stress corrosion cracking (IGSCC) existed in thousands of the
steam generator tubes. The licensee is in the process of
repairing the defective steam generator and the licensee's
entire steam generator program is being monitored closely

by the NRC. As part of the steam generator programes the




licensee will conduct extensive testing of the plant and
steam generators to verify that the repaired steam
generators function as designed and that the IGSCC will not
reinitiate. The testing program as well as other aspects
of the steam generator corrosion will be reviewed by the
staff and the review will be documented in a safet evalua-
tion prior to authorization to restart TMI-1. Hence, this
evaluation of the licensee's restart testing program does

not address the steam generator program.

CONCLUSION:

Based on our reviews we have concluded that the TMI-1
Restart Test Program complies with testing requirements

of NUREG-0680, including Supplements 1, 2 and 3 thereto;
and that successful completion of the restart test program
will demonstrate the functional adequacy of plant structures,
systems, and components for the safe startup and operation
of Unit No. 1. We have also determined that the licensee's
lLow power natural circulation test p-ogram will provide
significant additional operator trainings will verify
natural circulation characteristicss, and will validate the

operating procedures for natural circulatien conditions.



ENCLOSURE 1

TABLE 640.9 -
COMPARISON OF NRC ORDER ITEMS AND GPU TEST SPECIFICATIO

STATUS SUMMARY - SIIORT-TERM ITEMS

(rder I tem NUREG GPY
[ tem ~__Description ... kBO  Test Comment 3 -
' PAGE 1/PAGE

Short Term

la | Aulo nitiation of AFW ci-1 13 a,e/8 0K
-2 AfW valves fail open c1-2 13 ¢,h/10 0K
-3 Auto AFW load on diesels c1-3 13 a,e/8 Include pressurizer heater -load
-4 AtW Ltech specs Cl-4 Verify 500 gpm and flow path
5 AlW flow indication c1-5 13 b/9 0K
-6 AFW procedures Cl-6 Validate procedures and provide training
-1 _ AtW alignment c1-7 Validate procedures -and provide training
-B ATW auto stert annunciate Cl-7 Specify start signals
la-Add') Reliability Analysis 2
] Redundant insltrumentation C1-8 * 13 i/ Specify setpoints for 20 min. supply
2 Lndurance Test c1-8 13/12 Specify or reference design limits
3 Transfer of TTW Supply Cl-8 Validate procedures and providing training
1 [IW o intact 0156 C1-9 Verify auto termination of EFW Flow
b} Auto [ »Liection :
on loss of waler source C1-9 No action required
6 LEW initiation
independent of AC c1-9 13 h/10 0K
7 LFW operabilily in
steam environment Cl-10 Test EFS valve operation with new parts
8 Cross-tie break No action required
b LIW independent of 1CS Ci-11 13 d/9 14 (4)/29 Validate procedures and provide trainin
l¢ Reactor trip on feed trip C1-12 3/2 0¥
1d Small breaks analysis C1-13 9/6 Verify new setpoints: Lo & Hi Pressure R«trip

and ESFAS
le Operator retraining Cl-16 List tests that provide specific training



Order

I Lem

2

719-05A-1
-2
3
-4
-4
-6
]
-8
-9
-10
1
-2

79-05B8-1
-2
-3
4
o
-b
-1

719-05C- 1
-2
-3
-4
K

719-05C

long Lterm |

}

]:l

b

3¢

3

je

Item
Description

It Bulletins

Accident understanding

Plant Lransienl review

Iransient procedures

Operating procedures

Valve position review

Containment i1solation

LIW valve procedures

LW operabality

ITransfer of conlain-
ment Tiquids

Safety system
operabilily

Personnel actions - TMI-2

Prompl reporting

Natural circulation

Vessel integrily

PORV setpoint

Manual reactor trip

Anticipatory Lrips

Prompt reporting

lech Spec changes

RCP traps

Small LOCA analysas

Operator action-RCP trips

Reactor Lrip training

Inadequate core cooling

Aulo RCP trip

Lmergency Preparedness

Iwergency plan update

tmergency operal ions
cenler

Offsite monitoring

State/local plans

fest exercise

NURE G
_680

€2-2
c2-3
c2-4
€2-4
C2-6
C2-6
C2-6
C2-6

c2-7
c2-7
€28
c2-8

€2-10
€2-11

c2-12.

c2-14
€2-14
€2-14
€2-16
€2-16
C2-16
c2-17
C2-18

C2-18
C3-1
C3-1

C3-1
€3-1
c3-1
€£3-1

GPU

Test

14/12

5/4

5/4

13 a,e/8

Complete

Verify integrity of PORY discharge piping
Complete

Validate procedures and provide training
(By IE)

See 2.1.4 and NUREG 680 Supp. 3

Include in 79-05A-%

0K .

Test isolation and define reset modes

Validate procedures
Complete

Complete - see 79-05B-6
Provide analyses
Complete

Verify: Rxtrip 2300 psig PORV 2450
Complete

Perform RPS check-out
Complete

Under review

Complete

Complete

Complete

Complete

Complete

Not prior to restart
Tested 6/2/8]
Tested 6/2/81

Tested 6/2/8)
Test instrumentation
Tested 6/2/81
Tested 6/2/81



Order Item NUREG GPU
Item Description 680  Test

Conment

q Separation of TMI-1 & 2 C4-1
Liquid radwaste Test
Gascous radwasle C4-8 Test dampers and demonstrate air flow
Solid radwaste Test
Monitoring system Test instrumentation
Sampling systems
) Waste management CH-1 Tfest Radiation Monitoring systems
Liquid & gaseous ;
systems
Solid radwaste system . .

6 " Managerial Capability
Management & technical
Safely review
Plant maintenance
Operations training
Operational (A
Facility procedures
Health physics
7 I inancial Qualifications (1)
B Lessons Learned - Short
Lterm
g4 [mergency Power Supply
Pressurizer heaters c8-8 16/13 0K
Pressurizer levels &
block valves c8-10 No mod. required: See NUREG 680 Supp. 3 Page 24
W’ Relief vaive Lesting C8-10 FPR1 Testing - OK
a Valve position indication C8-11 10/6 0K
b Inadequatle core cooling (8-14 14/3
Existing instrumentation Test 50 thermocouples, computer read out and
extended ranqge of 1T
Saluration meter C8-16 LM-1/15 Provide quantitalive acceptance criteria
New instrumentation CB-19 Provide schedule

~

(1) Compliance with Order ftem 7 is no loager a hearing item per Conmission Order (CL1-81-3)



Order
Item

~NN
—

NN NN
W ———— —

RN
A

NN AN
"N RS RO A

Add
Add
Add
Addl

. .
— —

¥ (% -

(2]

S~

B,
9

AN - —

~No

N oD

— —

b

.b
.b

b

_Description

I tem

Containment 1solation
Dedicalted recombiner
penetrations
Inerting BWR
containments
Install recombiners

System integrily

Plant shielding

AEW auto initialion
AW flow indication
Post-accidenl sampling
Radialion monitor range

lodine instrumentation

Accident Analysis

Shift supervisor
responsibilities

Shift Technical Advisor

Shift Turnover

Control room access

Onsite Tech Support
Center

Onsite Operations Supporl

Center

RCS Venting
Containment Pressure
Containment Water Level
Containment Hydrogen

NUREG
680

C8-21

C8-26

C8-29

CB-31
C8-32
CB-34
C8-38
c8-11

L8-42

CB-46

€8-47

C8-54
C8-55
CB-56

C8 59

C8-60
D3-1
n3-2
D3-2

GPY
_Test __ Cowment b AR S
5/4 Test mods described in NUREG 680 Supp 3 page 32
12/17 Provide quantitative acceptance criteria
Not applicable
12/17 Specify or refer to Quantitative Acceptance
Criteria/Test piping and power supplies
30/ 34 What systems.- NUREG 680 Supp 3 page 35
Not prior to 1/1y82.
13/8 See Order item la-1-3 & 4 above
13b/9 0K . .
34/20 Drill - 0K -
29/21 See 680 Supp. 3 page 42 for acceptance

critiera 1/1/82 -
Test monilors
0K

Provide training during test 'M-1/15

It check effectiveness of procedures
1E observe access
Test communications & rad. monitors (I1E)

Test communications & rad. monitors (IE)

Test RCS Vent system pressurizer only
Test 1/1/82

Test added sump & bldg. level 1/1/82
Test 1/1/82



1)

2)

3)

4)

5)

6)

7)

g)

ENCLUSUKE ¢

LOW NUCLEAR POWER TESTING
INCLUDING NATURAL CIRCULATION

PERFORM CORRELATION BETWEEN Out OF Core DETECTOR
INDICATION VS. HEAT BALANCE POWER AS A FUNCTION OF
Teown 3% PowER)

VERIFY AUTO START OF EMERGENCY FEEDWATER Pumps AND OTSG
LeveL CONTROL AT 30” oN STARTUP RANGE UPON LOSS OF BOTH
FeepWATER PUMPS AND DEMONSTRATE ADEQUACY OF FLOW INDICA=
7108 (RM-13B) (3% POWER)

VERIFY ABILITY TO CONTROL LEVEL WITH THE NEW MANUAL
LoaDER STATION (RM-13D) (3% Power)

4
VERIFY ADEQUATE AIR SUPPLY TO EMERGENCY FeepwaTER CONTROL
VaLves (EF-V30A/B) anp TurBINE DRIVEN EmerceNCY FEED Pump
Steam ConTroL VALve (MS-VB) FOR 2 HOURS WITH LOSS OF
INSTRUMENT AND BACKUP INSTRUMENT AIR (PM-13H) (37 POwWER)

VERIFY SMOOTH TRANSITION TO NATURAL CIRCULATION FLOW WITH
0TSG LeveL ConroL AT 50% on OPERATING PANGE UPON LOSS OF
ALL U RCP's AND DEMONSTRATE ADEQUACY OF FLOW INDICATION
(RM-13B) (3% PoweRr)

DETERMINE EFFECT OF LOSS OF PRESSURIZER HEATERS ON SATURA-
10N MargIN (3% PoweRr)

DeTeRMINE EFFECT OF SG LEVEL ON NATURAL CIRCULATION FLOW
(3% POWER)

Ver1FYy THAT OP 1102-16 (RCS NaTurAL CIRCULATION CooLING)
5R0VIDES ADEQUATE GUIDANCE TO PREVENT OVERCOOLING AS

0TS6 LeveL CONTROL SETPOINT CHANGES FROM 30" oN STARTUP
Range To 502 on OPERATING RANGE (FOLLOWING 407 Power TRIP)



-

LOW NUCLEAR PQOWER TESTING MCLUDING
NATURAL CIRCULATION (ConTinueD)

) DeTeRMINE LOWEST LEVEL IN OTSG THAT susTAINs NATURAL
CiRcULATION FLOW WITH NO EMERGENCY FeeDWATER (FOLLOWING
100% Power TriP)



