This is in response to your request for a detailed analysis of the
T¥. -2 Startup Test Program and delays thereto which have caused intarruptions
t¢ the schedula.

The GPUSC Startup and Test Scheduling Engineer, Tom Faulkner, and I
reviewed .2 Jet-Ed TMI-2 Shift Foreman's Log and the GPUSC Startup and Test
Shift Test Engineer's Log for the period 2/8/78 through 11/16/78 and developed
a summary chronology, Enclosure (1), which lists the major activities as they
occurred., Frem this chronology, TMI-2 Test Program Chronolegy Bar Chart,
Eaclesure (1), was developed. This chart graphically displays the Tast Pro
gram as it actually occurred alcng with PTOBIGES WHICH were encountared.
(U5€e that cthe original TesT Program S“"LIQ"EFV"Loreq a 120 dav program.
This was based on the TMI-l Test Program experience and did provide some
minimal amount of time for delays. Various conditions can be expectad o
cause delays during any startup program. [ have attempted to select only
those equipment problems which causad, or could have caused, delays in the
TMI-2 Test Program.)

Enclosure (3) is a Power/Mode Histogram for your information.

On Enclosure (2) I have indicated in bold lines what I velieve to be
the actual critical path between 2/1/7% and 11/16/78. For clarity, [ have
chosen not to indicate on this critical path those problems which cccurred
during any test phase if they, by themselves, only amounted to a few days
delay at a time. In these cases, the critical path i3 shown %o continue
al:*i the tast phase path.

nold v T ? L ’ (. ------ iop
C. Arnold Lo € ‘vL +b Lacatio ?ars::yan:
5 T™I-2/4022
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Summary Chronology of TMI-2 In Plant Activities; 2/8/78 thrcugh
11/16/78
TMI-2 Test Program Chronmology Bar Chart
Power/lode Histogram of TMI-2, 2/1/78 through 11/16/78
List of Delays to TMI-2 Test Program Due to Problem
Encountered (2/1/78 - 11/16/78)
Test Program Critical Path Assuming Main Steam Safety Valves
Functicn Properly - Worst Case
g cal Path Assuming Main Steam Safety Val

perlv -~ Most Optimistic
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- Eaclosure (4) is a listing of those problems shown on tnclosure (2)
along with =y eva‘uac on of the period of time delay actually associated
with each prchblem and the potential delay it, by itself, would have caused
had it not been entirely or partially included under an umbrella of other
problems at the same time.

/ Znclasures (3) and (%) proiect critical path scenarios predi
what I bel;;"e would have been the course of events nad we not & 4

N, the Main Steam Safety Valve problem and subsaquent retrofit modi o
In these cases, the inadequacy of the steam line steam hammer restraiats,
discoverad in mid-1978, and the notification by B&W of potential lcose
parts (orifice rod assemblies and burnable poison rod assemblies) in the
reactor internals and subsequent rectification, would have had a much more
serious impact on cur Test Program schedule. Enclosure (5) shows a "Worst
Case" scenario and Enclosure (6) shows a "Most Optimistic"” scenmarioc. The
results of these studies show that, because of problems encountered in the
Test ?232231 o:uer than the safety valve failure, the safety valve problenm
icself was solely 'espons-n-e for a period of delay on the order of 20 to
39 days. An explanation of these hvpothetical critical paths and the actual
critical path is actached to the respective enclosures.

The following persons have been comsulted in performing this review:

g——dv-J._Barton - GPUSC TMI-2 Project Manager
[ ._T.__ Faulkner = GPUSC Startup and Test Scheduling Engineer
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— - .
S, Dam - BGR TMI-2 Project Manager

W. R, Cobean - B&R, ‘1ce President

R. W. ieward, Jr. - GPU3C Manager of Nuclear Projects

J. J. Barton (w/encls.)
Ww. R. Cobean n
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{ b . b =
' Ran all rods out critical boronm concentration test
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3
2! 2__ Recover from trip 1/3
. 1 10 Turbine on line
- 30 Progressed thru startup range, settled out oscillations
34 Reducing power for 30X Turbine trip test e T
30 307 Turpine trip test
135
‘.._ Hactally tripped reactor to commence cooldown for work outage
:
3 . .
Experiencing problems backflushing co-pump strainers 1/3
B Also fixing MSR crossover piping steam leaks (fermenite) and
5 leaking conax connectors and bad RID in RCS hot leg.
23 I 1
|
'
\
! '
.! '
24 { 1

Commence heat up

—

iscovered steam leaks in M.S. cross under piping due to vibration
Ax trip on Hi pressure due to CO pump trip when reducing load to £
tean leak repairad

ecover from trip

.G. back on line

Fw=P=-18 has broken ICS controller, FW=P-lA, HY vibration l
an't escalate in power until resolved.

ix

24K

-

-——— —

1113 Fw=P=lA coupled, tested Sat.

-
Ccmmence power escalation co 40X
27 0 l
i Keeping ©.W. in spec. as power increases
— i
|
- 3 , 1

40 407 power testing commences

—— L ——— - ————————- —————— 1 —— y— .. -~ —— - ——— ——

t: | Repaired FW=-P-13 controller
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40% testing in progress, unable to close condensate pump section
valve for strainer backflushing.

=
wn

trings in service
in progress

.

7
5 L——L 40% Rz trip test performed
k| Commenced cooldown for work outage

- WOCKLIIG W PullD SuUCLluN Vaive & sCrainet proocsem s 9
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[nspecting main conuenser
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Commence 7.W. clean up &
9 ! RCS heac up l

v
/
- . o - B - o P 1
3
10 i Yoted leak in Conax connecter l

Commenced cooldown to fix.

- ———-———— . ———

AC-V=1 would not operate
il Complatad conax repairs l

T Completed CRCM venting, begin heat-up
' - .

4. Completed electrical repair of RC-V-l
3
. 1
[ l
-
Turbine on line
AC-VY=1 inoperable
Found & fixed loose connection on RC=V=l 4
Turbine on line

o 3 MR Erip 08 low pressure following turbine trip
(/ 14) Recover from trip i
. >

1 N Paehi 14
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20 AldL <0, power testing completed.
T 1€ Dan * 107 purking re P ~p bt o dsp i pe -ne oty 1
2 12 Jepeat JUL turbine crip to collect =issing data due to last. prodlea
» 2P Foap
1 <0 “ich last test
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OCT. 1 Power cscalation | progress
SO (Fe¢ i system liz.iing escalation rate.)
l 52 % cuvered leak in Fl=Vel7A Body /
u @»:.in tank level concroller probleam has 1 HD pump out of service, further L
c geloinn e

scalacion rate

— —— - - S— . - — . ————————————

o/
19 S8 4P level control valve fixed, both HD pumps back in servic 3
8lown packing on MU-V=-l7 (Switched to bypass valve)
63
67
20 Y.
75 Turbine trip due to phase comparison relay on generator output o 4
15
“—'.—'—“--ﬂc —-—— - —— — —————— — ——— o — —
35
55
63 Turbine trip-repeat of above /
15
20
o ;:
70 "
” 75 Holding Stable for equlibiium zenon
79 !
N ‘
|
Commenced 7357 power testing
1
]
L8 " ;
p,
26 ) '
q | -
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tescing

ved TWG approval to escalate to 1007

woted vibrations on turbine generator exciter bearing No. 9, took tu

plateau with

Fde B B
g21in

Commenced work on exciter bearing

(Repair of RC=V-l

Continuing to repair exciter bearing

Zxperienced ratchet trip of CRD rods of group 5 when reducing power

in progress = replaced operator gear box)

Replaced faulty relay on CRD's which had caused ratchet trip
.+ Continue work cn exciter bearing repair 1
J/
'/
1
&
{
-‘l . ——— - — . ————————— —
piAs ¥ » : . :
Sov. 2 Completed repair of exciter bearinz. :
l 15 Replaced gaskets on exciter cocoling lines. )
\ Y}' |
1}
oA
b 7€
¥ | 90 (Ziperienced condensate hoostaer p.nmp trip on low pressura, Rx run back o
iy 337 and recovered.)
N’
Comzenced 9UN power testinz.

IPS

I © Repairad RC=V=l lim
Y ¥ Repairs completed,
s i
> i

X trip on high pressure aitc: operator imadvertantly turaned off power sup~
ly to condensata polfehtag systan

S5 SNCECt
raturned

tripping condensate booster and feedwater -
ou U ST SOET DN 5B T B s oy
/
' I
grisigal ir'ii
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15 . Returned to power operations, began escalution to 20X

90 Waitiag for xenon equilidrium !

o —— ——— ————— L ———— - - et

Commenced 90% data collection.

'm ‘on variable low press, after heater drain pump tripped causing #2

@r pump trip, low press. cdtised NaUH injection.

- /5
RC-¥=] again needs repair = operator to be changed out. &
i+ 11/7 trip evaluation in progress
| . /
8 { | Decision made to begin turbine screen outage on ll/ll in parallel with f
plant cleanup.
| - -
e g A—— & 1 o —————— o B —— 9 4. Tt B 0 S | U | i bt e
\ -
9 MS=V=26A yoke found broken (probably caused excessively low press. and /
resultant YaCH injection on 11/7
\Lq ;.ea1ud ia progress -y ealar ol SRR '« ER
i - z e & .
Commenced ACS cooldown
< Replaced gaskets on exciter cooling lines.
10 5
i Turbine screen outag in progress
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5 (ZF'Y ball reducer cuc; fron line for replacement)
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Attachnent to Eacl. (2)

8 of Actual Critical Path Shown on Enclosure (2)

~3

Completing NRC Operating License pre-re i
liconse by 8 days. The Operating Licens is
can begin.

tes delaved issuance of the
required before fuel lead

Fuel transfer mechanism problems axperienced at the onset of fuel load-
ing is not shown on the critical path. Although it was a factor causing
the fuel loading activity to be extended longer than it might otherwise
need to have been, fuel loading was, in fact, completed in the number of
days allotted

The Reactor Coolant Pump 2A clutch failure which occurred on 3/13/78
caused a delar of 6 days of pre-critical testing. After 3/19/78, the
test program was resumed with only 3 of 4 Reactor Coolant Pumps in
operation. This resulted in additional pre-critical tasting on 3/153-15%
to complete test requirements with four pumps in operaticn. Installa-
tion of the repaired clutch in early May was accomplished in parallel
with the repair of the bellow liners and therefora did not affect the
critical path.

Steam Generator Instrumentation "Conax" fitting leaks have been a
continuous problem throughou. the test program. Generally, the leal
cccurred due to pressure/temperature cycles of the system caused either
purposely or inadvertently. Therefore, in many cases, this problem
arose in parallel with another problem and I am considering, for the
purpose of Lais review, only 9 out of a possible 23 delay days attribuc-
able to these fittings.

o —
We have experienced three in adve*:ent(ﬁfd um hjdrax‘de safety injec-
tions into the Reactor Core. One on 3/29/78 caused a delay of § days
to the zero power physics testing. This first injection recovery delay
was furcther compounded by chloride contamination of the Reactor Coolant
Systznm due to the use of impure Sodium Hydroxide chemicals. The second
injection on 4/23/78 is not considered critical path because of the over-
riding bellow liners recovery program which also resulted from the &4/23/7
transient. The third injection on 11/7/78 caused a direct critical path
delay of 4 days to the power -=:alaction to 1007 activity before it was
dacided to commence turbine een removal. On 11/11/78, therefore, the
screen ov%age became centrolling.

luclear Instrumentation/Reactimeter problems caused an approximate 3
day delay to zaero power phyaics tastiag and 3 mora days during 1375
gower tescing.

Various Condensate System Strainer/Pump Suction Valve problems caused
further delays to 15% power testing (2 days) and power escalati

testing (9 days) and was the prime reason for an eight day work out;;e
performed in Cctober. Problems in this area caused several plant trip

8



failure of the Main Steam Sa
73 was the root cause of safe injection, I am consider
t period of time from 3/18/78 throuzh 9/1/73 (105 4
iZical path due to safety valves. The reason for ¢t
aven if the valves had functioned properly on 4/23,
discharge line bellow liners would have failed and the time it ¢
to fix them, from 4/23 to 5/10 (17 days) was controlling at that point.
A subsequent problem with oil leaking from two Reactor Coolant Pump
metors caused an additional 3 day delay before plant operations could
resume £o the point of discovering that the safcty valves could not

be adjusted or modified to function properly.

e
.~
-
-

atvy Valves to function prope
Y 4 n

2.
&
d
s

ais
s
s

w
T < -

. & Removal of the Reactor Internals Orifice Rod Assemblies and Burnable
Poison Rod Assemblies was not critical path since it was performed
complecaly in parallel with the steam line modificatioms. i .

10. In Seprember 1977, it was discovered that Main Steamline snubbers were

not provided to accommodate steam hammer vibrations. Apparently
when Gilbert Associates (GAl) performed a steam hammer analvsis

for T™MI-1, {t was decided that GAI should also do a similar analysis
for TMI-2 tecause, at that time, BSR did not have the in house capa-
bility to do it themselves. In that same year, Saction 9.3 of the

-~y

MI-2 FSAR was written indicating that:

"In the Main Steam System, spec..! attention was given to the dynamic
effects of the fast closure of the turbine stop valves on the piping
between the steam generators and the turbine steam chest. Hydraulic
saubbers are provided to minimize steam hammer while allowing normal
system therzal movement."” (Subsection 3.9.1.1, 2nd paragraph.)

These words were written prior to the analysis based on the assumption
that due to the similarity of piping arrangements between Units 1 and 2,
snubbers would be required on Unit 2, as on Unit 1, for the suppressiocn

" of steam hammer effects. The act: 1 steam hammer analysis was to be
performed at some later date after BSR finalized the Main Steam piping
arrangement and the location and sizing of thermal and seismic pipe
suczports and transmitted that information to GAI. For reasons unknown,
there are no records of either the agreement to have GAI do the steam
hammer analysis or of B&R ever having transmitted the required design
'information to CAI. As a result of this apparent oversight, no steam
hammer snubbars were designed or provided for in the early days of the

« The lack of such snubbers was first noted by inspection during
Hot Tuncticnal Testing in September 1977.

.

Since 1972, BER has developed the in house zapability of performing st
hammer analrsis, so upon discovery of this omission, D4R was diracte
procced with the analysis and design of additional snubbers as requi
Because fuel loading and startup testing was ccheduled for late 1977 and
early 1973, B&R was also requested to calcula the maximum power leve
the Unit cculd safely be operated at without naving the new snubbers

installed in the event lead time for material procurement became critical.
B4R subseguently eccimated that power level to be abeut 30%. (B4R letter

3324-G2, 9/13/77 and Project Change Notice 2457 refer.)
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BiR performed the steam hammer analvsis using as the Sasis for

sis a 150 milliseconds turbine stop valve closure time. That iaforma-
tion was received verdally from Westinghcuse on 9/6/77, with confirma-

,

on from Westinghouse by memcrandum of the same date. The memo also
cluded a flow vs. closure time curve purported to be typical of these
alves which tended to support the use of 150 milliseconds in that the
losure was fairly linear with respect to flow decrease. The results

£ this analvsis showed the naed for additional snubbers on steam lia
pipinz in the Turbine Building area. (Exiscing restraints providaed for
dead weight, thermal and seismic lcads were found to be capable of
accoemmeodating the added steam hammer loads in the steamlines routad
through the Control Building Area, except for one seismic restraint
with a PSA-35/353 kip snubber which was upgraded with a PSA-33/30 kip
snubber.)

ol i N 2

o &

O 60 <

y o

Material for these new snubbers was received on sit2 and installation-
commenced around 3/1/78. Installation was completed by 4/15/78, prior
to reaching that point in the Test Program raquiring power levels in
excess of 307%. Therefore, these snubbers never became controlling on
tha eritical path.

e ————.

. — i
In January 1978%; the General Office Review Board (GORS) reviewed the
steam hammer analysis snubber problam dascribed “btve and concludad that
since the analysis, design and installation was. uman_e*gged‘ted

was war’aﬁted_;n Vigﬂng the iqur:ance of the snuooers. Met-Ed was

basis at the end of constrqu,oqL an_independent review of BER's efforts ,»/3 ;:>

LEGUES~ed to perform this reviey. e ——

P

e

Meanwhile, BSR had been attempting to justify the use of an increased
urbine stop valve closure time of about 200-250 milliseconds (which i
34R had seen for some other plants) in order to demonstrate addicional
conservatism in the snubber design because one of the snubbers in the
Control 3uilding Area was marzinally capable of sustaining the calculated
loads and increased power levels without snubbers installed were being
sought. To do so, B4R requested Westinghouse to check the information
previcusly provided (130 milliseconds) to see if actual test data was
available. Westinghouse prepared a flow vs. closing time curve and tele-
copied it to B&R on 4/25/78. This curve, based on test data, differed
from the previously received "typical” curve in that it no longer showed
a linecar relationship between time and flow. Various interpretations
of this curve demonstrated closure times anvwhere between 30 to 130
milliseconds.

78, when Met~Ed first met with B&R to review the steam hammer
worls as requested by the GORD, this new curve was discussed. o ag
ment was rencwed as to the most agpropriate closure time to use in
steam hammer analysis at that time. During the next several waees
was concluded that, based on the new curve, an 2ffective valv

a -
time to use fo~ an appropriately conservative steam hammer analysis of
the main steamlines chould be 50 milliseconds vs. 130 milliseconds actual
closure time used in the previous analysis. Met-Ed made this recommenda-
tion to GCPU on 6/12/78 (GEY 2544) and GPU forwarded :hc recommendations
to BER (TMI-II/7023, 6/23/73) requesting an evaluation of the 2ffects of
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ehe new closure time. On 7/18/78 B&R discussed with GPU the resules of
some limited re-analvsis usiag the 30 milliseconds closure time. This
ra-analvsis showed that the loads on the main steam seismic snubbers in
the Control Suildiag Area increase by about 507, which was in excess of
shoir rated capacity in most cases. BLR recommended that additional
snubbers be purchased while they completed the analysis and design of
new or upgraded restraints. (The steam hammer snubbers in the Turbia
3uilding previously installed were found to be acceptable without modi-
fication.) Again, 3&R racommended limiting plant operations to no more
th:n 30~ power until! the rastraints were ﬂoﬁifizd. (At this point in ci=m
however, the plant was shut down for modifications to the steamlines for
new safory valves.) These recommendations were forwarded to GPU by

lecter on 7/26/78 (4249-GP).

The new seismic snubbers were subsequently designed, fabricated and
di-y lvered to the site by 8/14/78. Installation was not complated by -
the time the Main Steamline/Safety Valve modifications were completed
on 9/1, so the balance of the installation became critical path and
caused an additional 7 day delay to the Test Program. (It should be

noted that the snubber installation required the steamlines and surround-

ing work areas to be cool, so no plant power operations could have taken

place in parallel.)

The following Field Change Requests and Eagineering Change memos des-

cride the modified or added steam hammer snubbers and seismic snubbers:
Turbine Building FCR 2457.1

ECM 5899,

- 5948
Control Building Area - FCR

ECM , 9052, 9053, 9062, 9071

of

Afcer completicn the Maian Steam Line restraint installacion, the pl
the plant experienced problems with pressurizer spray valves and also
discovered an unisolable crack in a fitting in an Emergency Foedwater
line =hat serves to route water to a steam generator recirculatica line.

These two problems caused an additiomal critical path delay of 5 days.

The failure of a Turbine Generator Ex c ter Bearing during power escala-
tion cesting on 10/27 caused another 4 day delay after completion of th
75% pewer plateau testing.
e 1

Considerinz the aforementicned problems to be ecui;acnt problems causin

2 thae notential ro cause, deiays £o a normal Test Program, it can de
ac these prohlems, taken in series, could have caused a delay of about
3. In the sequence of occurrence, however, the net 2212y is about <91

nt

was returning to power operations for resumption of the Test Program when

2,



Delays to Ti{I-2 Test Program Due to Prcblems
Encountered )
(2/1/78 thru 11/16/78)
Delay Davs
Actual Potential
Lo Opetiting License Pre-requisites 8 8
2. Lack of Main Steam Line Restraims for SFeam Hammer : (D)
Forces (affacted S-II portion of lines in Turbine Bldg.) 0 2
3. Tnadequate Main Steam Line restraints for Steam Hammer
Forcas based on "new" criteria (affected S-I portiocn (2)
of lines in Control Bldg. Area) 7 L ¢
4, Fuel Transfer Mechanism Problems 0 3
5. Reactor Coolant Pump (24) Clutch Failure 8 16(3)
6. Steanm Generator Instrumentation Fitting Leaks 9 23
7. Sodium Hydroxide Injection Transients 12 3L
8. Muclear Instrumentation rroblems 11 il
9. Condensate System Strainer Blcwdown prnblems 11 13
10. Main Steam Safety Valve Problems 105 120
11. Safety Valve Discharge Bellow Liner Failures - 17 17
12. Reactor Ccolant Pump (2A/B) Motor Q0il Leaks 3 3
13. Reactor Internals potential loose parts 0 26
14, Pressurizer Spray Valve problems 2 4
15. EFW Fitting failure in Steam Generatcor recirculation line 3 3
16. Turbiae Generater Ixeiter bearing failure il s
Totals 201 3653

1. Assumes 30% power level exceeded by 4/3/73 based on original schedule.
2. Assunmes

covered
&

[ 1

8
.
Ch Be
& W
[
LB 1)

w 6
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chment to Encl. (3

Analvsis of Tast Program Critical Pach Assuming Main Steam Safaty Valves Functicn
Properly = 'lorst Case

Referring to the attached Test Program Chronolegy Bar Chart, it ¢
seen that, making the abecve assusptions, events up to 3/13/78 would have re-
mained the same except that the Sodium Hydroxide Safety injection of 4/23/78 would
not have occurred. Cleanup from that injection, however, was not critical path.
Afcer 5/13/73, plant testing would have resumed with all four Reactor Coolant
Pumps back in operation. (Reinstallation of the clutch was done in parallel

with bellow liner repairs.)

On 5/26/78 B&W notified GPU of potential lcose parts in the core basad on
recently discovered failures at another plant. 3Based on the severity of the
consequences of such an event, we would undoubtedly have decided not to continue
plant operations until the problem was resolved. The Orifice Reds were subse-
quently removed and hold down devices installed on Burnable Poison Rod Assemblies
in an expeditious manrer, so it can be assumed that the least delay possible to
the Test Program would have been 26 days as shown.
out a week later, on 5/28 as events actually occurred, GPU concluded
eamlines were in jeopardy and again would have teraminatad operations
r than 30% power level testing had already been complected) until ade-
rts were installed. This would have caused ancther dirsct delay to

of 71 days.

that th

abou

e st
(since lowe

u

32

quate s
the pro

e
.
2
r

jole]
an

All other problems actually encountered are considered to have happened

at one point or another during plant testing, possibly in the sequence shown on
the critical path.

The end result shows that, had events occurred as described above, we would
have been 3 days into the Turbine Screen Removal Outage on 10/26/78 rather than
11/16/73. 1In other words, under this scenario, the Test Program would have been
20 davs shorter.



LRl LOSUL )
WukLt Caul

1978
FEB MAR AR MAY JUN JUL AUG Skp ocTY NOV pDeC
: . T - A = LBgen A MW NN _SEEAR_LEORSS NS s wneh sobeh 2222
. T i il T i T b Fi i r T FEEt e T BEEEESR

= e e e e et S S G R 5 < v e 5 ST S o e S : b -N[fTMIZTESTPROGHAM

':fuoaol': bl i FEREREEEE P EEEEER T ek EEE R 3

1 UE —— I . . l l ’ - l I._' > D v...L_..‘! it e _._lv--...,._ - 3.“... 4 ‘_ ;- o - . : (""“Drlol ()‘,Y

L nucnon nuoumnnunou { 33 EEEer et l = BaE N b !!F sl ?;..:_T;m_’!

S EREEEET 5 FlLL VENT, POS\ ruu LOAD PRE cm TICAL vesting | | || l b EEs ,;,LL%‘“I Esgimad ;, i "'"MT

e ) gy e gy s e T Db e e v Tem : 1 3 : .

NN L iranial CRITICALITY/ZERO POWER Puoysg§§'ne'§[|5u§.__§l EEREERT "P’ T E B KRR IS ERERE
A A AT O e et i vuwen:s ‘\unouo 16%/15% PLATEAU 1ESTIN : r f' T (CONDENGATE STHRAINEA i %S
i P4y

S R R SN ¥ e e P TI/T SRV 1 e 1T E T kowooyn pRoBLEMS)

[ BEE P AR | ;:j Powmgsc_:mnnouls 40‘./4q1 Pq!u\gnsrru_ﬁ.: 4K T .1 i bebve il
EEREREEERER i ] 58 5 I f .z_'!'_. Lt—l« ._ivnwm[scnggu 40751754 PLATEAU TESTING =N ‘ l...4 ii&.i‘:l.'l‘f

il i | | ) i j ;i Fogkd H POWER sscnggmu 7510 ._/_1‘995,51'\ EAU TESTI u;.q! T} EEEEEES
BRMBuRRRNNNN S B EREe R FE LT el iipn obisce 111 UEEEES
e i) fl §1 faf ! F LT T T [nejonn 1o 100% polWes i HEEERE
R L Hr%%%%‘””iin B iii RBlaasEraYIianARRNRNRRS

e 5 W 1
AOMPLETING PHE REQUISITES 10 OB AIN ovfm\lm(“t CENSE =i} | ¢ f=) i RS =S

L f St 3 ‘..;;._.'. i; _l E L 1 { EEEE o o et o PROBLEMS
FUEL mmma MECHANISM proefEms 1 T P SR i £ 35 L . )
- : e ‘-,r :uncmn C«)OAANT Pl{MP AOUI’ Oi' n\gl El(‘u‘nFH FAILURE) - —-i~~.< T e I o I-—.« - NCOUNTERED DURING
ioq o (|ul ‘At Clurcy ne © 1o : - o e 2 I BT
E- aeovas ot A R %Lii'l‘% bbb LR R L] -2 TEST PROGRAM
(BRSNS NE RS _‘m-.‘__ IEA‘:AGENGI t'n _mummumu_numc|£Ax;A R
BEEREEEENRRERE lsbom HYDROXIDE | ernous INTO REACTOR CORE | |1 eI
0 S M RE AR H U | B 1k
PP TR T AT i Inuciean insTRUMENTAT mucmanen pnomms[ iSRS EE N EE
bibg PEA Vi } g chnoens Tsv. TEM smm"nfwm’ SUCTION VALVE mo_ugn_as chEEELE LR b
N S O o W PR ST ey ek \} lV! TESTING BT (a8 | ‘sruunmuoomcnuons ESTING OF | r i
: 7 | MAIN STEAM SAFETY | IN FLANT VALVEY A it s _1 vsuu i L_'._..._.._.’ g
EEEN] ‘vuvepmmms; | FRETING; ELl { o == e 2o B e SIAEEN
R N R e EPLA nneuow INERS IN MAIN sruus“ew VALVE DISCHARG PIPNG e
00 L,’_i A ”I 1 JREALTOR COOLANY pumps 2ammoTon O teaks fi b L L p bt 0 L _ i
: BE HREMOVAL OF omncs ROD Assmm ‘S/ANSTALLATION OF auummt Pmsou noo umo'

IS TALLATION OF sxnuu».mmsu Nonﬂcuumm __1

HESTRAINTS N TURBINE BADG. |- || MRS PO - i 1 | DOWN DEVICES .I_" Shdes R T e L

B i e et et e ~.-'—-—mmnmonauouvaomtuvé—;ﬁ hr st INSTALLATIDN (F MOOIFIED SEISMIC "". 3

AREN M ERREENERES 2% = ,tH o ‘} PRESSURIZER SPRAY vnvz mommsH _".G[s *alA 153 94 CONTROL DG :::.:Mént*

. i ! - 1 b == e i | :

IENTIFIED 09 9’7"; o B R £ 1% CRACKED mtmc 04 STEAM GENCRA1ON RECIRC. e e rheyl SRNEREET -
SEFNEERRERRAS % B ; i ] tl i iaemmmwnumr.cmennonexcnm ERRING o | 1 || l {1
RN Lz!,i..!;mi_--_?_-_!ll.Hi BRSNS TR RN e NS SO R S St s b B e

;,.,7_-— o e et 0T ~-s R T " W RN w9 oH S W AN S W 8 S w iy B Nn * e By A S W BN

L . ASSULAMLS GPU LLTTER OF & 28 CAULLS BAR 10 LOnLIULE
CHITICAL PATH ASSUMIL SarbiY ValVES WERE NOT A THAT PLAKT SHOULD KGT BPERATE OVER 30%. POWER UNTIL
PHOBLERA AND THAY WLEN B8 doniicD GPU UF POTEN- COWCLRN 1S EVALUATED Dk 2I1) LeR BIRISRED ELALUA

TN ANG COLCLUUED PLOULEM VAL KIAL

VAL PROBLEN WITH Gl WS, VWi HAD BT OR EXCEED
(0 THEGRS THIAATED OPENA G HUURS ALLOWABILE BLEORE

AL DT U . I




Attachment to

ritical Path Assumine Main Steam Safety Valves Fu

ing to the attached Test Pro
n

1 4 gram Chronology Bar Chart, it can be
seen that, making the above assumptiors, even
H
a

ki nts up to 5/18/78 would have
remained the same axcept that the Sodivm Hydroxide Safety injecticn of </23/73
would not have occurred. leanup from tiat injection, however, was not critica
path. After 5/13/73, plant testing would have resumed with all four Reactor
Coolant Pumps pack in operation. (Reinscallazica of the clutch was done in
paralle’ with bellew liner repairs.)

On 5/26/78 B&W notified GPU of potential locse parts in the core based
on recently discovered failures at another plant. Based on the severitvy of
the consequences of such an event, we would undoubtedly have decided not to
continue olant operations until the problem was resolved. The Orifice Rods
were subsequently removed and hold down devices installed on Burnable Poison
Rod Assemblies in an expeditious manner, so it can be assumed that the least
delay possible to the Test Program would have been 26 days as showm.

Since the assumption is made hera that the Main Steam Safetv Valve prob-
lam did not exist, it is reasonable to also assume that greater emphasis would
have been placed on the steamline restraint proolem at am earlier nsoint in
tine. Recognx-xwg the fact that, after 5/26/78, the plant was into an extended
outaze, we would have taken extraordinary steps to resolve the restraint problems
at the same time. Therefore, assuming this problem was identified as controlling
en about 6/2/78, the critical path would have been shortened by about 19 davs
fron the "worsc case" scenario described on Enclosure (5) due to the parallel

activities. The restraint installation would then have been completed on abou:s
8/12/78.

All other problems actually encountered are considered tc have happened
at one point or another during plant testing, possibly in the sequence shown on
the critical path.

The end result shows that, had events occurred as described above, we would
have been 5 days into the Turbine Screen Removal Qutage on 10/8/78 rather than

11/16/73. 1In other words, under this scenaric, the Test Program would have been -
39 days shorter.
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