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RESTART TEST PROGRAli

BACKGROUND AND DISCUSSION:
9

Three Mile Island Nuclear Station Unit No. 1 (TMI-t or Unit 1)
began comne rci al operation on S e p t e mb e r 2, 17 74. In March 1979,

after 4 1/2 years of operation, the fourth refueling was com-
pleted. On March 28, 1979, before Unit 1 started up for its

fifth cycle of operation, the accident occurred at Unit 2.
Although no damage was incurred on Unit 1, it 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, an d i den t i fie d ce rt ai n short term and long term actions

th at the Director of Nuclear Reactor Regulation had recommended be

re a ui re d of the licensee. The s ame Orde r di re c ted that a pub li c

hearing be he ld and the At omi c S afety and Li cens ing B oa rd, among

othe r things, was di re c t e d to determine whether the short term
|

actions i den t i fie d in the August 9, 1779 O rde r we re ne ces s ary

and suf fi cient to permit the safe ope rati on of TMI-1 in the short
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term and whether the long te rm actions were necessary an d s u f-

ficient to permit safe long te rm ope r a t i on o f TMI-1.

In J une 1980, the O f fi ce of Nuclear Re actor Regulation (ONRR)

i s s ue d NURE G-06 80, "E va luat i on o f Li censee's C omp li an ce w it h the

Sh ort and Long Te rm It e ms of Section II of the NRC Orde r dated

August 9, 1979". As addi t i on al items we re re s olve d, ONRR issued

NUREG-0680 Supplement N o. 1 (N ove mb e r 1980), S upp le men t N o. 2

(March 19813, an d S upp le ment N o. 3 ( Ap ril 1981). It was concluded,

in part, in Supplement N o. 3, that the licensee w as in compli an ce

with the req ui re men t s of the August 9, 1979 C ommi s s i on Order

with regard to the sh o r t-t e rm actions i den t i fi e d in NUREG-0680

and its supplements, s ub j e c t to ve ri fi c at i on of installation of

modi fi c ati ons and completion of all re q ui re d tests and exercises
discussed in NURE G-06 80, i n c ludin g S upp le men t N o. 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 License applicants in
response to NRC Task Action Plan Item I.G.1. This test provides

additional operator training when operating the plant in a
i

| natural circulation cooling mode. On April 22, 1981, repre-

sentatives of the NRC and the licensee met to discuss all of the
plant tests that would be performed prior to restart, during low

,/ power testing, and during powe r es calati on. On May 6, 1981 the!

Licensee submitted its Restart Test Planning Specification
1 including the special low power tests discussed in Task Action

Plan Item I.G.1. Representatives of NRC and the licensee met

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

.-- _ _ _ _ _ - - _ - _
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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 1.

The objectives of the test program are to: (1) demonstrate that

structures, systems and components important to safety wilL
function satisfactorily while in se rvi ce, C 2) ve ri f y that modi fi c a-

t i on s pe r f ormed durin g the shutdown we re satis f actori ty completed and
,

accomplish the intended objectiver (3) validate certain plant
emergency operating proceduress and (4) perform a special low

power test program that wilL provide supplemental operator

training for the control of the saturation margin, the heat
removal rater 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

f acility 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 ur. der
!

i 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-

|

|
'
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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

safety features within design limits.

5) Are assumed to function or for which credit is taken in the
'

accident analysis of the facility, as described in the FSAR,

and
~

6) Will be used to process, store, control, or limit the release

of radioactive materials.

We have reviewed the licensee's letter of May 6, 1981 including

the Restart Test Planning Specification and the abstracts of

tests related to cooling by natural ci rculation. The licensee

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 I3) the Restart

Test Planning Specific"ation. The preventive maintenance program

implemented during the extended shutdown placed heavy emphasis on

the maintenance 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 long term shutdown
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condition were used to minimize chemistry related degradation of
~

systems and components.

The periodic surveillances required by the Technical Specifica-

tions were performed throughout the shutdown period. Systems

and components required to be operable in the shutdown mode

were operated and tested in accordance with the requirements

of the Technical Specifications to assure continued operability

and readiness of emergency equipment.

The licensee's Restart Test Planning Specification lists the

tests that will be performed prior to and during the restart

of Unit 1. These tests will supplement the testing required

by the Unit 1 Technical Specifications and by the Preventive

Maintenance Program. These tests will be performed to verify

the operability of systems that have been modified in accor-

dance with the NRC order and the " Lessons Learned" from TMI
,

Unit 2.

We have compared the licensee's test specification with the

NRC order items and " Lessons Learned" items as presented in

NUREG-0680. Enclosure 1 (table 640.9) is a list of the items

given in NUREG-0680 with a corresponding test number listed

in the test specification. NRC comments resulting from our

initial review of the test specification are also provided

in the table. Our comments generally requested greater

specificity in the test acceptance criteria, suggested additional

testing not included in the test specification, and called for

the validation of operating procedures and operator training

. _ _ _ _ _ _
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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 f,or the detection of inadequate
,

core cooling. The licensee provided satisfactory responses

to our comments by letters dated September 22, 1981 and
Feb ruary 2r 1982.

Unit 1 restart testing wiLL include a special low power test

program similiar 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

of time required to establish natural circulation and the

ability to coo'l 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 1.G.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 atlow 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

Spe ci f i c at i on Ch an ge Re que s t N o. 108 dated November 10,

1981. The st af f h as completed its re vi e w of this

an a ly s i s to support TS CR N o. 108 and will be issuing an

amendment to the Te chni cal Spe ci fi cati ons for Unit 1 in

the near f ut ure.

It should be n ot e d that durin g plant testing in N o ve mb e r 1981,

primary t o se condary le ak age w as di s cove re d. S ub s e q uen t ly r

af te r e xtensi ve an a ly si s , it w as determined th at i n t e rg r an u l a r

stress c o r ros i on cracking (IGSCC) existed in t h ous ands of the

steam gene rat or tubes. The licensee is in the process of

re p ai ri n g the defective steam gene rato r and the licensee's

en t i re s t e am, gene rat o r p rog ram is being moni t o re d c lose ly

by the NRC. As part of the steam gene rator p rograms th e
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licensee will conduct extensive testing of the plant and

steam gene rators to ve ri fy that the repaired steam

gene rat o rs f un c ti on as designed and that th e I GS C C w'i l l n ot

rei ni t i at e. The t.esting program as well as ot h e r aspects

of the steam gene rator corrosion will be re viewed by the

staff an d the re vi ew will be documented in a s a fet, evalua-

tion prior to auth ori z ati on to re st art T M I- 1. Hence, this

e va luat i on of the li censee 's .res t a rt testing program does

not address the steam generator program.
.

CONCLUSION:

Based on our re vi e w s we h ave concluded that the TMI-1
.

Restart Test Program complies with testing requirements

; of NUREG-0680, including Supplements is 2 and 3 thereto;

and that success f ul c omp le ti on of the restart test program

will de mons t ra te the functional adequacy of plant structures,

systems, and components for the safe startup and operation

of Unit No. 1. We have als o de te rmine d that the licensee's

low powe r natural circulation test p ogram will p ro vi de

s i gni fi c ant addi t i on al operator t rai n i n gs will ve ri f y

natural ci rc ula ti on ch aracte ri s t i cs, and will validate the

operating p ro ce du re s for natural circulation conditions.
|

|

!
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ENCLOSURE 1 '*

*

TABLE 640.9 -
'

COMPARISON OF NRC ORDER ITEMS AND GPU TEST SPECIFICATION

STATUS SUMMARY - Sil0RT-TERM ITEMS

Order Item NilREG GPU
Item Description 680 Test Consnen t

'

pAGE f/pAGE

Short Term
.

la-1 Auto initiation of AfW Cl-1 13 a,e/8 OK
-2 AfW valves fail open Cl-2 13 c,h/10 OK
-3 Auto AFW load on diesels Cl-3 13 a,e/8 include pressurizer heater -load
-4 AfW tech specs Cl-4 Verify 500 gpm a,nd flow path
-5 AfW flow indication Cl-5 13 h/9 OK
-6 AfW procedures Cl-6 Validate procedures and provide training
-7 AlW alignment 01-7 Validate procedutes and provide training

,

-8 AfW auto start annunciate ,Cl-7 Specify start signals
la-Add'l iteliability Analysis

1 Redundant instrumentation Cl-8 T 13 i/ll Specify setpoint's for 20 min. supply
2 Lndurance Test Cl-8 13/12 Specify or reference design limits
3 Transfer of ffW Supply Cl-8 Validate procedures and providing training
4 flW u intact OTSG Cl-9 Verify auto termination of EFW Flow
S Auto Li'.'.a stection .

on loss of water source Cl-9 No action required
6 LfW initiation

independent of AC Cl-9 13 h/10 OK

7 LfW operability in
steam environment Cl-10 Test EFS valve operation with new parts

8 Cross-tie break No action required
Ib LfW independent of ICS Cl-11 13 d/9 14 (4)/29 Validate procedures and provide trainin.
Ic Heactor trip on feed trip Cl-12 3/2 OK
Id Small breaks analysis Cl-13 9/6 Verify new setpoints: Lo & ili pressure R trip

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

_
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Order 1 tem HilREG GPU

Item Description 680 . Test Comment
_

2 IE Bulletins
i 79-OSA-1 Accident understanding C2-2 Complete

-2 Plant l'ransient review C2-3 Verify integrity of PORY discharge piping
i -3 Iransient procedures C2-4 Complete

-4 Operating procedures C2-4 14/12 Validate procedures and provide training
-S Valve position review C2-6 (By IE)
-6 Containment isolation C2-6 5/4 See 2.1.4 and NUREG 680 Supp. 3

,

-7 [fW valve procedures C2-6 include in 79-05A-5 .

- 11 EfW operability C2-6 OK -
,

-9 Transfer of contain- *

ment liquids C2-7 5/4 Test isolation and define reset modes
-10 Safety system .

operability C2-7 Validate procedures '-

,

-11 Personnel actions - IMI-2 *C2-8 Complete
-12 Prompt reporting C2-Il Complete - see 79-058-6

*79-058-1 Natural circulation Provide analyses
-2 Vessel integrity C2-10 Complete,

-3 PORV setpoint C2-11 Verify: Rxtrip 2300 psig PORY 2450
| -4 Manual reactor trip C2-12. Complete

,
-S Anticipatory trips C2-14 13 a,e/8 Perform RPS check-out -

. -6 Prompt reporting C2-14 Complete
t -7 Tech Spec changes C2-14 linder review

79-0SC-1 RCP trips C2-16 Complete
-2 Small 10CA analysis C2-16 Complete
-3 Opera tor action-IICP trips C2-16 Complete
-4 Reactor trip training C2-17 Complete
-5 Inadequate core cooling C2-18 Complete

19-05C
long term 1 Auto HCP trip C2-18 Not prior to restart
3 1:mergency Preparedness C3-1 Tested 6/2/81
3a fmergency plan update C3-1 Tested 6/2/81
3h limergency operaLions

. center C3-1 Tested 6/2/81
'

3c Offsite monitoring C3-1 Test instrumentation .-

3d State / local plans C3-1 Tested 6/2/81
le Test exercise C3-1 Tested 6/2/81

,
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Order item NilREG GPU
680 Test Conmentitem Gescription

__

4 Separat. ion of THi-I & 2 C4-1
Liquid radwaste Test
Gaseous radwaste C4-0 Test dampers and demonstrate air flow
Solid radwaste Test
Monitoring system Test instrumentation
Sampling systems

S Waste nianagement C5-1. Test Radiation Monitoring systems

Litpsid & gaseous *

,

systems
Solid radwaste system -.

*

.

6 Managerial Capability
'

Management & technical
Safety review .,
Plant maintenance
Operations training
Operational QA
facility procedures

*

llealth physics

7 financial Qualifications (1)
8 Lessons Learned - Short

term
2.1.1 Emergency Power Supply

Pressurizer heaters C8-8 16/13 OK

Pressurizer levels &
hiock valves Cll-10 No mod. required: See NUREG 680 Supp. 3 Page 24

2.1.2 Relief valve testing CH-10 EPHI Testing - OK
2.1. 3. a Valve position indication C8-il 10/6 OK

2.1. 3. h inaderpsate core cooling C8-14 4/3
Existing instrumentation Test 50 thermocouples, computer read out and

extended range of T g
Saturation meter C8-16 LM-1/15 Provide quantitative acceptance criteria >

New instrumentation C8-19 Provide schedule

(1) Complianc.e wit h Order item 7 is no longer a hearing item per Conmission Ordpr (CLl-81-3)



_ _ - --

-4-
,

. .

Order item HUREG GPU

item _ Descript_ ion 680 Test Comnent

2.1.4 Containment isolation C8-21 5/4 Test mods described in NUREG 680 Supp 3 page 32
2.1.5.a Dedicat'ed recombiner

penetra tions C8-26 12/7 Provide quantitative acceptance criteria
2.1.5.b Inerting IlWR

containments Not applicable
2.1.5.c Install recontiners C8-29 12/7 Specify or refer to Quantitative Acceptance

Criteria / Test piping and power supplies
2.1.6.a System integrity C8-31 30/34 What systems.- NUREG 680 Su'pp 3 page 35
2.1.6.b Plant shielding C8-32 Not prior to 1/1/82. -

2.1.7.a AFW auto initiation C8-34 13/8 See Order item 1 -1-3 & 4 above9

2.1. 7. b AFW flow indication C8-38 13b/9 OK .

2.1.8.a . Post-accident sampling 08-41 34/20 Drill - OK
-

2.1.8.h Itadia tion nonitor range .C8-42 29/21 See 680 Supp. 3 page 42 for acceptance
v critiera 1/1/82 -

2.1.8.c lodine instrumentation C8-46 Test monitors
2.1.9 Accident Analysis OK

2.2.1.a Shift supervisor
'

C8-47, provide training during test.tM-1/15responsibilities;

2.2.1.h Shift Technical Advisor-

2.2.1.c Shift Turnover C8-54 IE check effectiveness of procedures
2.2.2.a Control room access C8-55 IE observe access
2.2.2.h Onsite Tech Support C8-56 Test communications & rad. nonitors (IE)

Center
2.2.2.c Onsite Operations Support

Center C8-59 Test communications & rad. monitors (IE)
3

Add 4 4CS Venting CD-60 Test RCS Vent system pressurizer only
Add 1 Containment Pressure D3-1 Test 1/1/82'

Add 2 Containment Water Level 03-2 Test added sump & b1dg. level 1/1/82
Add 3 Containment llydrogen D3-2 Test 1/1/82

.-

%

.
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LOW NUCLEAR POWER TESTINr,

INCLUDING NATURAL CIRCULATION

3) PERFORM CORRELATION BETWEEN OuT OF CORE DETECTOR'

INDICATION VS. HEAT BALANCE POWER'AS A FUNCTION OF'

T OWER)
COLD

2) VERIFY AUTO START OF EMERGENCY FEEDWATER PUMPS AND
TSG

LEVEL CONTROL AT 30" ON STARTUP RANGE UPON LOSS OF BOTH
FEEDWATER PUM'PS AND DEMONSTRATE ADEQUACY OF FLOW INDICA-

TION (RM-13B) (3% POWER)

! 3) VERIFY ABILITY TO CONTROL LEVEL WITH THE NEw MANUAL
LOADER STATION (RM-13D) (3% POWER)

4

4) VERIFY ADEQUATE AIR SUPPLY TO EMERGENCY FEEDWATER CONTROL
|

VALVES (EF-V30A/B) AND IURBINE DRIVEN EMERGENCY FEED PUMP'

STEAM CONTROL VALVE (MS-V6) FOR 2 HOURS WITH LOSS OF
INSTRUMENT AND BACKUP INSTjRUMENT AIR (RM-13H) (3% POWER)

5) VERIFY SMOOTH TRANSITION TO NATURAL CIRCULATION FLOW WITH
OTSG LEVEL CONROL AT 50% ON OPERATING PANGE UPON LOSS OF
ALL 4 RCP'S AND DEMONSTRATE ADEQUACY OF FLOW INDICATION
(RM-13B) (3% POWER)

6) DETERMINE EFFECT OF LOSS OF PRESSURIZER HEATERS ON SATURA-
TION MARGIN (3% POWER)

!

7) DETERMINE EFFECT OF SG LEVEL ON NATURAL CIRCULATION FLOW
(3% POWER) ,

8) VERIFY THAT OP 1102-16 (RCS NATURAL CIRCULATION COOLING)
PROVIDES ADEQUATE GUIDANCE TO PREVENT OVERC00 LING AS
OTS6 LEVEL CONTROL SETPOINT CHANGES FROM 30" ON STARTUP
RANGE TO 50% ON OPERATING RANGE (FOLL0wlNG 40% POWER IRIP)

,

.
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LOW NUCLEAR POWER TESTING INCLUDING

NATURAL CIRCULATION (CONTINUED)

9) DETERMINE LOWEST LEVEL IN OTSG THAT SUSTAINS NATURAL

CIRCULATION FLOW WITH NO EMERGENCY FEEDWATER (FOLLOWING

100% POWER IRIP)
. .

.
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