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Pennsylvania public Utility Commission
cormonwealth of Pennsylvania

104 Nerth Office Building

Harrisburg, pennsylvania 17120

Attention: Honorable Louis J. Carter, Chairman
Subject: T4I-2 Start-up and Test Status

Dear ( ‘rman Carter:

puring uhe Met-EA review on June 23rd, I reviewed the status of the
TMI-2 start-up program and the schecule for commercial service. The
purpose of this letter is to coniirm our current assessment of S8
major proklems that control the projected C,CF@SE?"—.%J:.,.EEEﬁE? ‘date of
about NOYS%E%F-ELWEQZE- ' ’

——————————

§£§rt—uo Progran

A formal start-ud testing program wWas planned and organized for
Three Mile Island MNuclear Generating Station Unit 2 similar tc t.e
one that was conducted very cuccessfully on Three Mile Island tluclear
Generating station Unit 1. The program wWas scheduled for forty ceeks
as outlined on Attachment 1. The first event in & DEOSEET
hgg*gggggégggiﬂgggg;ng, was ccmgleteg_in_ng;gbg;ﬂL977, in time %2
support cne Hay 31, 1978 jn-service date scheduled at that time. The

test program is planned to fully exercise all of the plant equizment
under carefully controlled and ronitored conditions SO +hat any
deficiencies in design oI construction can be identified. The erns

object;vevq_f_”;g‘g~ est program is to verify that the plant perfor=s

oD e Gonformance with all operatind and licensing specificatizns.
while it 1s anticipated that sone problems will occur curing the
test program, for acdministrative reasons the program schedule mzxes

no explicit provision for cdeclays.

.
k]

By April 23rd, the test progran had progressed to the "15-30 peZ
cent power escalation" phase. In so doing the plant has operatec at
full temperature and pressure at a maximum electrical output of shou
200 Mw and has produced about 4000 Mwhrs. Attachment 2 1s 2 list of
some of the more significant problems which have arisen durina tnhe
testing progran. The last three items on At+achment 2 are parti:ul.:

worthy of discussion.
8001160 572
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Ccontrol Assembly

In the TMI-2 reactor core each fuel assembly is fitted with either
a moveable control rod, or & £ixed burnable poison red assembly
(BPRA), O 2 fixed orifice rod assembly (or2). The mechanism which
locks the BPRA'S and the ORA'S into place showed wear at some other
BsW installdtions. Conseguently it was necessary to remove the
reactor head and disassemnble a portion of the reactor internals toO
correct this problem. That effort was conmpleted during June con-=
current with ccrrective action on the main steam safety valve
problems.

Emergency Cooling

In March 1978 B&W notified us of an oversight in the safety analysis

they had performed to verify adegquate plant protection in the event

of a loss of coolant accident caused by 2 small break in the reactor
coolant systen piping. The permanent solution to this problem in-
volves the addition of piping and check valves to provide greater
redundancy to the systems which provice emergkncy cooling. These
changes may not be accomplished until the first refuelinc on T™I-2.
There 1is & possibility that TMI-2 will be limited tO anout 93 per
cent of £ull power pencing +the completion of the necessary medifi-
cation. Met-E4 and GPUSC are pursuing an interim administratively

- concrolled solution to remove the pover res=riction which has been
accepted for TuI-1, and foel generally optimistic +rhat it will be
accepted for THMI-2. ~

Main Steam Relief Valves

on April 23, 1978, the reactor +ripped while operating at 28 per

cent power during the conduct of the start-up progran. This ty»e '’

of transient leads to an increase in pressure in both the reactor
plant and the ste& plant. The ‘pressure increase 1is controlled bY
main steam safety valt 2s. The main stean safety valves cpen as a
result of the increase in main steam pressure and relieve this
pressure to the atmosphere; however, the main steam safety valves

did not reclose when the pressure returned to its normal range.

As a result of the safety valves failing to close appropriately,
excessive heat was removed f£rom the main stean system, cocoling down
the steam generators and thereby causing the reactox coolant systend
to cool down excessively. The rapid cooldown of the reactor ccolant.
system, and the associated decrease in reactor ccolant pressure, '
jnitiated injection of emergency cooling water in a manner similaz

to that expected during a loss of coolant accident.

puring the course of this event, ;¢ was noted that liners from
expansion joints in the discharge oiping from the main steam sqie:y
valves had failed and were ejected into the air through the m~in

L steam safcty valve discharqge stacks.

e ROy
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Met-Ed and GPU Service Corporation established a task Force to
review and evaluate the causes and implications of this event and

to recommend specific action to be taken to preclude such an cccur-=
rence in the future. It was well recognized by +he Task Force and
others that the main steam safety valves blew down excessively and
while corrective action was necessary, it was pelieved at that time
that normal adjustments to the valves would remedy that problem.

The major thrust of the init:al action was to correct the cdefi-
ciencies in the discharge piping expansion joints, and such correc-
tive action was conmpleted about the niddle of May. Concurrent with
the repairs to the safety valve discharge piping, the plant was
cooled cdown for cleanup of the chemicals added to the reactor cocolant
system in conjunction with injection of emergency cooling water and ’
correction of other minor problems jdentified by the test progranm.

Upon return of the plant to normal operating temperature and pressure
without nuclear gover, main steam safety valve testing was jnitiated
on May 18, 1978, with the eypectation of adjusting the reclosure
pressure of the valves correct the excessive blowdown. It became
apparent about May 20th that the allowahle aéjustments were nct

correcting the reclosure_problem with the main steam safety valves.

On May 23, 1978, a meeting was held with encineering executives of
t+he Lonercan Company (designers and manufacturers of the safety
valves) and GPU Service Corporation, +0 deternine the course of
action that would ke taken toO correct the deficient valve operation.
* The Lonercan Company s+ated that WO specific changes would result
in acceptable valve performance. One change was & reduction of the
ressure causad bY the desicn of the valve discharcge piping
and the seccnd involved internal modiZfications tO the valve.
These changes were made on two valves anc testing was resumed on
May 26, 1978, with the modified discharge piping, and on May 31,1973
with the modified valves.

Concurrent with the joint effort with Lonercan. Burns and Roe

(the Architect-Engineer for TiI-2) was directed to start encineering
work to desian modifications to the plant which would be necessary
if the Lcnercin valves had to be replaced. Ggpusc personnel becan
jrmmediately .© canvass valve suppliers to jdentify the availability
of replacement valves. :

A
In the first part of June, a testing facility in Huntsville, Alaban
became available for modification tO germit off-site testing of the
valves, and arrangements were made to test poth modified and un-
modified valves at that facility. In the meantime, testing at the
plant continued through the 4¢+h of Junc. Fifty-one (51) valve tests
vexe accomplished in the pericd from May 18 throuch June 4, sixtecen
(16) of which were with medified valves. One hundred eleven (111)
tests were conducted at Buntsville th:~uch June 22, 1978. None of
the tests at fluntsville or at the plant s.te resulted in acccptable
valve perfcrmance. s\
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puring the period of evaluation and testing from mid-May throucgh
June 23, many alternatives were corsidered for resolution of the
problem. The search made ‘throughout the United States for available
replacement valves resulted in no valves being found that were
available immediately that would fit the TMI-2 steam line con-
figuration. The Forked River Nuclear Generating Station is being
supplied wvalves of the same size as the Lonergan valves but which
are made by another valve manufacturer but those valves will not
be available until the end of llovember 1978. Ve were able to locate ©
smaller valves that were available immediately and similar to the
valves used for TMI-l.

on June 22, 1978, it was apparent that +he valve testing at Hunts-
ville was non-productive and that further testing of the Lonergan
valves would not achieve satisfactory results. It was decided,
therefore, to purchase twenty (20) smaller valves of the TMI-1
design to replace +he twelve (12) Lonergan valves which diéd noc per-=
form adeguately. 3BY +hat time, the necessary modificaticns to the
main steam lines had been jéentified and the neccssary material to
accomplish these modifications had been locatgd, and procurement
had commenced. ’

The steam line modifications involve welding into the four (4) main
steam leads, a +otal of twenty (20) newv nozzles. Welding the nozzles
into place regquires cut+ing holes in the main steam pipes,precision

fit up of the new nozzles with the holes and completion of the
welding process which nust include in-prccess and post-weld inspec-
tions and post-weld heat +reatment. In addition, +he safety valve
d.scharge piping inside the building has to pe removed and replaced
with different piping with a different cenfiguration. All of this
work must be accom 1ished in an elevated and congested area of the
plant. ‘

The guestion of why the plant was into start-up testing before .he
safety valve deficiency was igentified deserves some comment.
Probably the major con+tributor teo that development was the excellent
industry experience with steam safety valve performance. The situa-
tion is further complicated by the size of the valves. One of the
valves will pass an amount of steam ecuivalent to that needed to
generate 100 HMw of electricity and testing facilitles for valves

of that type ares not generally available. The Huntsville facility
did not beccme available until late 1076 and it is only marginally *,
capable of testing thesc valves. The Lonergan valves were procured
competitively and were ' ae first of th.s size built by the cempany
for the TMI-2 service ctnditions and were based upon an extrapolation
of the design of a smaller valve with proven performance capability.
This situation is not unusual as thrcugh the years the utility

industry has freguently been forced to utilicze equipnment which could

not be tested uncer cperating conditions until completicn of the
plant construction. \
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schedule

—-——___——-—-‘

The main steam safety valve modification was initiated June 23,1978,
and is expected tO pe complete about mid-August. ghgg}et;qnﬂgf the
main steam safety valvghggdiflcagigg“ip g;d-ﬁugust_gilL permit a

return £O_powek €4k wﬂip~Sgptgmng“andman in-service date fox the

; 1
-*_-__’-'1 - .
Unit at the end o:_Q;;nne:~l318,~an_nnaxall~dnlaxmQi,iqu;,LAL,man;ns-

Attachments 3 and 4 show +he main stean safety valve recovery
schedule and the resulting overall schedule from start of testing
to commercial operation assuming RO further problems.

We will keep you informed of the THMI-2 start-up and test program
status. If you or yocur staff reguire any further jnformation, please
call on us.

lda
attachments
ces Bonorable Robert K. RBloom

Henorable H. Wilson Geoode
Honorable t*ichael Johnson
Bonorable Eelen B. Q'Banncn

Messrs. A- W. Jonhnscn
R. L. packard
M. gseidel
M. P. wicdoff
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Attachment

PROBLEMS ENCOUNTERED DURING TEST PROGRAM

CRITICAL PATH
“ DELAY TIME

FUEL TRAMSFER MECHAHISIS 3 DAYS
STEAM GEHERATCR [HSTRUMENTATICH PENETRATIONS 8 DAYS
REACTOR COOLAHT PUMP HMOTOR REVERSE ROTATICH

' OROJECTION 3 DAYS

VITAL POHER INVERTER TRIP/SAFETY INJECTION 10 DAYS

ROC WORTH MEASUREMENTS ' 5 DAYS
URHABLE POISCH ROD ASSEMBLIES NOWE
SMALL BREAK LOCA ANALYSIS - KOHE

MAIL{l STEAM SAFETY VALVE PERFORFANCE EST.4 MONTHS



EVENT

3

WAIX STEAM SAFETY VALVE RECOVERY SCHEDULE
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PEACTOR TRIP AT ot FORER
2. C.SYS. CLEAUP/SAFETY VLY LINER REPAIR
CVILUATE TREASIERTS CAUSIRG TRIP

EVALUATE FIXES FOR LOWERGAN VALVES

DESi6i MEIS FCR REPLACEIENT VHLVES

KIT TEST - C2D ROD DROPS/4 KCP's

ES SIFETY VALVE TESTING

FLAGT COCADOWN = REFOVE REACTOR HEAD
InCOEE KOS (EPRVORA)

JiSTALL PRACTOR KZAD

R.C. SYSIE FILLAENT

FEWCX ES SHFETY \'ALVE/PXP!HG

R.C.SYSTLH HEZATUP T0 150°F

VACUUA Tid SECOMUARY PLANT

FELL4ATER CHEAISTRY/FILL STERY GERERATORS
kS SYSTER HID4O (RETEST)

KEATUP 7O $320F £iiD RETEST CORE PARN'ETERS
+S RELIEF VALVE TESTIWG

P:CXITICAL #4D SURVEILLANCE TESTINO
CRITICALITY (5-9/1778)

R
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EVEAT

’

- TEST PROGRAM AND MAIN STEAM SAFETY VALVE RECOVERY SCHEDULE

12,

ls.

HOT FUNCTIONAL TEST
RC PuP RLMORK/RE/DINESS FOR STRUCTURAL INT.TEST

© SAFETY FEATURES ACTUATION SYSTEA

STRUCTUPAL IWTEGRITY TEST

IATEGRATED LEAK RATE TEST -

LICENS 146 PAEFECUISITES

L02D FUEL/IKSTALL REACTOR HEAD

POST FUEL LGAD PSE-CRITICAL TEST (COLD)
FO5T FULL LOA PRE-CRITICAL TE-  (HOT)
<10 PCAZR FINSICS/IITIAL CRITICALITY (3/28/78)
0-15¢ PCALR TEST/SYNC GRID ESCALATE TO 30%
G/z3/7% PERCTOR TRIP AT 232

¥3 SATETY VALVE FUD/RETURN CRITICAL

7620 FCAER PiYSICS TESTING

158 PUsiR PLATEAU

15-" % POHER

LOT PCAER PLATEAU

£0-753 PGWER

750 POWER PLATEAU

75-1002 FO4ER

1652 FGAER PLATEAY

Uil T ACCLPTANCE TEST

CCoUEkCIEL OFERATION (S-10/20/78)
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